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1. INTRODUCTION

In December 2005 and July 2008 The Czech SocietyNéw Materials and Technologies

published “Nanotechnologies in the Czech Republidiich mapped the development in the
nanotechnology field in the Czech Republic fromitseption at the end of the 1980s until
2005, and then until 2008. The publication whichuyre now holding builds on this pair.

The publication presents an updated overview of ltlasic and applied research and
development in nanotechnology and the productiorspacific applications in the Czech

Republic in research institutes, at universitied ather research workplaces from 2008—
2011, continuing in following years. Private compasector involvement in this dynamic

field did not escape the attention of our teamuthars.

The present publication has the same structurdh@gitevious two editions, which were
prepared by the authorial team led by Ing.Tasilek&r DrSc. (1932-2010). It also contains
chapters about education and standardisation.djiti@il it touches on the issue of protection
of health and the environment in the research,|ldpweent and production of nanomaterials.

The authors obtained their information from pulslaurces and directly from the individual
parties involved in nanotechnology in the Czechuddip. The team of authors would like to
thank everyone who expressed an interest in thgegrdor their participation and
cooperation.



2. DEFINITIONS AND NOMENCLATURE

Nanosciences and nanotechnology have many moressrdimilar definitions. We have
chosen the ones formulated in the British study dd&cience and Nanotechnologies:

Opportunities and Uncertainti]t-‘!spublished in 2004.

Nanoscience is the study of phenomena and manipulaf materials at atomic, molecular
and macromolecular scales, where properties diffgrificantly from those at a larger scale.

Nanotechnologies are the design, characterisapimguction and application of structures,
devices and systems by controlling shape and sizareometre scale.

It is important to define this interdisciplinaryisatific and technological field in order to
distinguish it from classic scientific and technidésciplines. For that reason words with the
prefix nano— are often used, such as nanomatenm@spmedicine, nanobiotechnology,
nanoanalytics, nanoelectronics and a number ofrathes well as nanochemistry and
nanophysics, which may sometimes be misleading. ti@&n other hand many authors,
institutions and businesses do not use the prefitos in labelling their work in the field of
nanometres. This makes it more difficult to identiheir activities and may lead to
imprecision in the research conducted here.

We have used the following nomenclature to charesetethe field. This is a modified
nomenclature, which was used in the 2005 and 2008gations.

Nanotechnology — nomenclature

1. Nanomaterials
a) Nanopowders, nanoparticles, quantum dots, ranesfi
b) Composite materials containing nanoparticles
¢) Materials with carbon nanotubes or fullerenes
d) Thin layers, nanolayers, and nano—coatings
e) Nanostructural metals and alloys
f) Nano ceramics
g) Polymer nanocomposites, polymer nanomaterials

2. Nanotechnology for information storage and traner, micro— and nanoelectronics
a) Nanoelectronics, materials, and equipment
b) Photonics
c¢) Optical materials, structures, and equipment
d) Magnetic materials and equipment, spintronics
e) Organic photonics, bioelectronics
f) MEMS, NEMS

3. Nanobiotechnology, nanomedicine
a) Encapsulation of drugs
b) Targeted drug delivery
¢) Tissue engineering
d) Biocompatible and bioanalogical materials anyeta
e) Molecular analysis, DNA analysis

l“Nanoscience and Nanotechnologies: Opportunitied brmgtrtainties”, Royal Society and Royal
Academy of Engineering, 29.7.2004, www.nanotecukg.
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f) Biological-inorganic interfaces and hybrids
g) Diagnostics and molecular recognition

4. Nanotechnology for application in sensors
a) Sensors utilising nanomaterials
b) Biomolecular sensors

5. Nanotechnology for (electro) chemical processirtgchnologies
a) Filtration, membranes, molecular sieves, antiteso
b) Catalysis or electrodes with nanostructuralese$
¢) Chemical synthesis, supramolecular chemistry

6. Long—term research with a wide range of applicéns
a) Self-assembly
b) Quantum physics, quantum phenomena in nanosiaesphysics
¢) Nano- and mesoscopic systems
d) Chemical materials and processes — nanochemistry
e) Ultra—precision engineering

7. Instruments and equipment, research and applican of technologies
a) Analytical instruments, methods, techniques, rasdarch
b) Manufacture (preparation) of nanopowders (nartgbes) and their processing
¢) Equipment and methods for the creation of lageid coatings
d) Equipment and methods for the creation of obj@eatterning, ECAP, fibre fabrication
etc.)
e) Ultra—precision machining and nanometrology

8. The health, environmental, ethical, social and ottlreaspects of nanotechnologies
a) Toxicity of nanopatrticles
b) Environmental aspects
¢) Social and ethical aspects
d) Standardisation
e) Patenting
f) Prognoses, foresight
g) Popularisation of nanotechnology
h) Trade in nanoproducts

11



3. NANOTECHNOLOGY RESEARCH AND
DEVELOPMENT LABORATORIES IN THE CZECH
REPUBLIC

This chapter contains characterisations of laboegavhere the main activity is research and
development. This involves primarily:

« Institutes of the Academy of Sciences of the CzBepublic, which are public
research institutions,

e Laboratories of universities and institutions ofgher education (faculties,
departments, and institutes, which carry out reteand development in parallel
with pedagogical activities),

« Government ministry subsidized organisations, whidrry out research and
development in parallel with other activities,

e Private sector research organisations.

3.1 LABORATORIES OF THE ACADEMY OF SCIENCES OF
THE CZECH REPUBLIC

The Academy of Sciences of the Czech Republic (R$ Was founded by Act No. 283/1992
Coll. as the Czech successor to the former Czeatasl Academy of Sciences. It is a
network of 53 public research institutions and éhservice worksites, including the Head
Office AS CR. More than half of the seven thousadployees working there are
university—educated scholars.

The main mission of the Academy of Sciences andait®ratories is to carry out basic
research in a broad spectrum of the natural, ahpléed social sciences, and in the
humanities. This research — whether highly spemdlior interdisciplinary in nature — is

striving towards the advancement of knowledge a ihternational level, while also

respecting the current needs of Czech society alidre. The laboratories of the Academy
of Sciences take part in education mainly throughttaining of young scholars participating
in doctoral study programmes as well as through pghdagogical activity of Academy

workers at institutions of higher learning. The demy is also developing cooperation with
applied research and industry. A series of joinierimational projects and exchanges of
workers with foreign partner institutions are stigrening the integration of Czech science
into an international context.

A conducted survey has shown that 29 institutes 4i.more institutes than in 2008) and the
Technology Centre AS CR are currently working onatachnology research with varying
degrees of intensity.

Institutes dealing with nanotechnologies are lisietbw in alphabetical order.
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3.11 INSTITUTE OF BIOPHYSICS AS CR, a public research
institution (IBP)

Kralovopolska 135, 612 65 Brno, ID: 68081707

www.ibp.cz

A brief description of the Institute

The Institute was created on 1 January 1955 from Biophysics Laboratory of the

Czechoslovak Academy of Sciences. On 1 January ,20@7 Institute became a public
research institution. The Institute’s main areadtfvity is research on the structure, function
and dynamics of biological systems (biomoleculed,arganellas, cells and cell populations)
using methods of molecular biology, biophysics,chiemistry and bioinformatics. Through

its activities, the Institute contributes towar@ssing the level of knowledge and learning,
development of biotechnologies, and transfer oassh results into practice, especially in
the area of clinical medicine.

The Institute of Biophysics AS CR is divided intéa®oratories:
« Biophysical Chemistry and Molecular Oncology (dicrcM. Fojta)
«  Structure and Dynamics of Nucleic Acids (J. Sponer)
« Molecular Biophysics and Pharmacology (V. Brabec)
e CD spectroscopy of Nucleic Acids (M. Vaikiova)
¢ Molecular Epigenetics
« Molecular Cytology and Cytometry (S. Kozubek)
* Plant Developmental Genetics
e Cytokinetics (A. Kozubik)
* Free Radical Pathophysiology (A. Lojek)

Focus of research and development

Molecular biology, biotechnology, genomics and paowhics, and other bio—sciences. Several
of the aforementioned topics belong to the areaasfosciences, nanobiotechnology, and
nanomedicine.

In recent years, research at the Institute of Bysjgs AS CR has concentrated mainly on
questions arising from two research proposals:

AV0Z50040507 —"Biophysics of dynamic structures and functions ofbiological
systems,” 1/2005-12/2010; Principal investigator: prof. RNBtanislav Kozubek, DrSc.,
total costs for the entire study period: CZK 602,200, CZK 608,522,000 of which came
from the state budget. Classification — area 3;eshfnanotechnology research — 40%.

The research focused on relationships between timeagy structure of DNA and their
conformation properties with respect to the evolutof genomes, interaction of DNA with
proteins (histones, HMG proteins, oncoproteins) avith antitumor active ingredients
containing metals, interaction of DNA and proteifis interphases in relation to
electrochemical sensors for genomics and protegmaitshe architecture of the cell nucleus,
the arrangement and modification of chromatin, stracture and function of nucleoproteins
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and telomeric complexes, the dynamics of genomdsohmgenome territories, relationships
between gene expression, cellular differentiatmrogenic transformation, and oncogenetic
development, the influence of endo— and exogenoadiators modifying proliferation,
differentiation, and apoptosis in cell populationspmputer simulations of dynamic
structures, and interactions of DNA/RNA with proiiand biologically active substances.
The applications are directed towards medicine, olsigtogy, ecotoxicology, and
biotechnologies.

AV0Z50040702 — “Genome and Epigenome: 1D and 3D Structure, Dynaits,
Interactions with Proteins and Functions,” 1/2007-12/2013; Principal investigator: prof.
RNDr. Miroslav Fojta, CSc., total costs for theientstudy period from the state budget:
CZK 559,847,000. Classification — area 3, shaneambtechnology research — 10%.

The research is focused on the study of the maeaud spatial structure of the genome, the
effect of epigenetic variations on arrangementefgenome in the cell nucleus, dynamics of
the genome, epigenome and proteome during theya#, and differentiation and malignant
transformation of the cell. The mechanisms of epégie control of gene expression and role
of the epigenome in heredity of the transcriptiomafile and its changes in differentiation,
ontogenesis and external (physical and chemicaljofa at the level of the genome,
epigenome, transcriptome, proteome and metabolameb@ing investigated. The results
from carrying out the research proposal will fingphcations mainly in biomedicine,
agricultural biotechnologies, and ecotoxicology.

In 2011, the Institute worked on a total of 74 pesgme research projects.

Selected areas of research related to nanotechnoieg

- The application of new electrochemical methods doeth with diffractive optical
methods for the targeted creation of nanometrioidudsl layers of biomolecules on
materials;

- The development of auxiliary electrochemical equepm(developed in the laboratory,
for example, is the inverse microliter chemical |cdbr amplification of
oligonucleotides);

- Diffractive optical studies of the phenomenon ofs@gbtion/desorption and of the
structure of adsorbed layers of proteins in modeaterials usable in biomedicine (with
regard to their surface modification);

- Study of the interaction of proteins with electligacharged surfaces; applications for
the electrochemical analysis of proteins;

- Construction of designated/functionalized nuclais; Principal insertion of modified
nucleotides into nucleic acids; application in gusntially specific imaging of DNA (in
cooperation with the group of prof. M. Hocek frohetlnstitute of Organic Chemistry
and Biochemistry AS CR in Prague);

- Microfluidic equipment for analyzing unmodified addsignated (derived) biopolymers;

- Application of magnetic separation technologies flmtection of nucleic acids and
proteins;

- Research on self—assembled monolayers of nuclals awdified with thiol on mercury
and amalgam electrodes; formation of layers disistging bio—entities;
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- Research focusing on the determination of molecmachanisms of the anti—tumor
effect of nanophamaceuticals.

Research on the character of nanobiotechnologiebeing conducted mainly at the
Laboratory of Biophysical Chemistry and Moleculand®logy (M. Fojta, S. Hasp V.
Ostatna, V. Vetterl, P. Kostka, E. Paléek, F. Jelen, L. Havran, S. Kozubek) as well as at
the Laboratory of Molecular Biophysics and Pharnfiagy (V. Brabec, J. KaSparkova, E.
Paletek, J. Sponer) and the Laboratory of Cytokinetksozubik).

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project AS CR IAA400040804 — “Application of elemthemical methods focused on
the microanalysis of nucleic acid bases and oligtaatides,” 2008—-2010; Principal
investigator: RNDr. FrantiSek Jelen, CSc.

- Project GA CR GD204/09/H002 — “Developmental biglognd genetics of plants,”
2009-2012; Principal investigator: prof. RNDr. Bor/yskot, DrSc., Co—principal
investigator: prof. RNDr. Ladislav Havel, CSc., Mieh University in Brno/Faculty of
Agronomy

- Project AS CR KAN200040651 - “Electrochemical angtical analysis of
biomacromolecules at the microelectrodes modifig@lectroactive nanolayers,” 2006—
2010; Principal investigator: Mgr. Stanislav HasBh.D.

- Project GA202/08/1688 — “The use of physical stutgthods related to the adsorption
of nucleic acids and proteins at interfaces in maddiagnostics and in studies of
biocompatibility,” 2008—-2010; Principal investigatgorof. RNDr. Vladimir Vetterl,
DrSc.

- Project GP203/08/P598 — “Electrochemical tools ttee detection of mutations and
polymorphisms in DNA,” 2008-2010; Principal investior: Mgr. Pavel Kost&a,
Ph.D.

- Project Ministry of Education LC06035 — “Centre fdiophysical Chemistry,
Bioelectrochemistry, and Bioanalysis. New Instrutaeior Genomics, Proteomics, and
Biomedicine,” 2006—2011; Principal investigator:pmef. RNDr. Miroslav Fojta, CSc.

- Project GA AS CR IAA400040804 — “Application of eteochemical methods focused
on the microanalysis of nucleic acid bases ancdnoligleotides,” 2008—2010; Principal
investigator: RNDr. FrantiSek Jelen, CSc.

b) Projects on which the Institute has cooperatedsaraoperating:

- Project AS CR KAN400310651 - “Nanoparticle and smpolecular systems for
targeted transport of therapeutic drugs,” 2006—2®@%hcipal investigator: prof. RNDr.
Blanka Rihova, DrSc., Institute of Microbiology AS CR, Pumy Co-—principal
investigator for the Institute of Biophysics: prd®NDr. Viktor Brabec, DrSc. The
Institute’s task was the study of interaction of nogharmaceuticals with
biomacromolecules.
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Results in nanotechnologies/cooperation

- Cooperation with the company HVM PLASMA, spol. s.r.Prague, which is preparing
appropriate, modern materials for basic researchadsorption and desorption with
various surfaces treatments and structures witbrbdd biofilms of proteins usable in
dentistry.

- The goal of cooperation with the company Zentiva,,@rague, a potential user of the
results, is to design, prepare and test new systéonstargeted transport of
nanopharmaceuticals.

Experts/field
- prof. RNDr. Viktor Brabec, DrSc. — molecular biogins and pharmacology

- as.prof. RNDr. Miroslav Fojta, CSc. — Chemical niim@tion of nucleic acids and
proteins, construction of designated/functionalisedleic acids, hybridisation of DNA,
damaging of DNA, interaction of DNA with small maoldes, interaction of DNA —
protein, interaction of nucleic acids with elecatly charged surfaces, development of
biosensors, technologies of magnetic particles

- Mgr. Stanislav Hasgy Ph.D. — physics of biopolymers, interactions ioftolecules with
surfaces, analysis of the structure of surfacéBadtive optical sensors

- as.prof. RNDr. Jana KaSparkova, Ph.D. — biochewistnolecular biology, and
pharmacology

- as.prof. RNDr. Stanislav Kozubek, DrSc. — moleculatology and cytometry,
radiobiology, biology of tumors, director of thestitute

- as.prof. RNDr. Alois Kozubik, CSc. — cytokinetic®llular oncology, cytostasis based
on metals, emulsion of lipids

- prof. RNDr. Emil Paléek, DrSc. — chemical reactivity of nucleic acidsteraction of
DNA with proteins, electrochemistry of proteins andcleic acids, self-~assembled
monolayers of DNA and proteins on electrodes

- as.prof. RNDr. Jiri Sponer, DrSc. — structure, dyiteand molecular interaction of RNA
and DNA

- prof. RNDr. Vladimir Vetterl, DrSc. — physics of dpolymers, interactions of
biomolecules with surfaces, impedance spectrosammpbiotechnology

3.1.2 BIOLOGY CENTRE AS CR, a public research institution (BC)
BraniSovska 1160/31, 370 @®ské Budjovice, ID: 60077344
www.bc.cas.cz

A brief description of the Centre

The Centre’s main area of activity is scientifis@arch in the areas of general and applied
entomology and related fields, hydrobiology-limrgpfcand related fields, parasitology and
related fields, molecular and cellular biology, gécs, physiology and pathogens of plants,
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soil zoology, soil microbiology, soil chemistry,ilkmicromorphology and ecology and the
use of knowledge gained for the protection of ratand the environment, in agriculture,
water management, forestry, and medicine. The Biol@entre was created on 15 December
2005by the merger of five scientific institutes AS CRn Ceské Budjovice with the Joint
Technical and Managerial Administration of Biologgboratories AS CR, and at the time
the name was changed to the Biology Centre AS CRuldic research institution. The
Biology Centre AS CR has the following organisatibcomponents:

« Institute of Entomology
« Institute of Hydrobiology
e Institute of Parasitology
« Institute of Plant Molecular Biology
< Institute of Soil Biology
e Technical and Administrative Service
The director of the Biology Centre AS CR is proNBr. FrantiSek Sehnal, CSc.

In 2011, there was work at the Centre on 135 progra research projects. Research activity
in nanobiotechnology has been identified at thétlite of Parasitology and at the Institute of
Plant Molecular Biology.

3.1.2.1 Biology centre AS CR, Institute of Parasitology

Wwww.paru.cas.cz

A brief description of the Institute

The Institute is active in the fields of protozogyo helmintology, and acaroentymology,
including the study of certain agents of diseasmssmitted by arthropods. It focuses mainly
on:

« Diversity, phylogenesis, and pathogenicity of figrasites
e Molecular biology and functional genomitics of pgitie protozoa and nematodes

« Biology of disease vectors and molecular interactituring the transmission of
pathogens

« Molecular taxonomy, phylogenesis of parasites,thed coevolution with hosts

« Parasitic protozoa of humans and livestock, with eanphasis on agents of
opportunistic diseases

The Institute is divided into six departments, whiare further divided into thirteen
laboratories. Research in the area of nanotechigslag conducted mainly at the Electron
Microscopy Laboratory (J. Nebdgsaa).

Focus of research and development

From 2005 to 2010, research at the Institute oastimogy focused mainly on the issues of
one research proposal and three programme reseprofects. In the area of
nanotechnologies and microtechnologies, the Instgworkers are focusing mainly on new
discoveries about studied objects, such as during tise of the technique of
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immunolocalisation of cellular components at thec&bn microscopic level, finding new
immunolocalisation procedures with the use of axsg®) electron microscope with a self—
emitting nozzle operating in the cryo regime anthgisow—voltage electron microscopy for
biological preparations.

Project implemented in nanotechnologies

- Cooperation on project AS CR, *“Nanotechnology foiocigty” programme,
KAN200520704 — “New Nanoparticles for UltrastructurDiagnostics,” 01/2007—
12/2011; Principal investigator: as.prof. RNDr. BlawHozak, DrSc., Institute of
Molecular Genetics AS CR, Prague; Principal ingzgtr for the Institute of
Parasitology: Ing. Jana Nebésé@, CSc.

Experts/field
- Ing. Jana Nebegdva, CSc. — electron microscopy
- RNDr. Marie Vancové, Ph.D. — immunolocalisatioriteg electron microscopic level

- RNDr. Stanislav Hucek, Ph.D. — electron diffractiohigh—definition electron
microscopy

3.1.2.2 Biology centre of the AS CR, Institute of Plant Molecular
Biology
www.umbr.cas.cz

A brief description of the Institute

The Institute’s research activities range from planlecular biology to agroecology studies.
The activities focus mainly on the genetic engiimgef plants, molecular genetics and
cytogenetics, diagnostics of plant viruses andid&obiophysics, and the physiology of
photosynthesis. The Institute also takes part ipliegp research in the area of plant
biotechnologies. The Institute is divided into fidepartments.

« Gene manipulation (department head: {iz&
* Molecular cytogenetics (J. Macas)

e Molecular genetics (J. MatouSek)

« Photosynthesis (F. Vacha)

e Virology of plants (K. Petrzik)

Research in the area of nanobiotechnologies isumiad to a limited extent mainly in the
Photosynthesis and Plant Virology departments.

Focus of research and development

From 2005 to 2010, research at the Institute fatusainly on the problems of a single
research proposal encompassing elements of narchimilogy and on 5 programme
research projects. Research proposal AV0zZ50510513'Research on molecular
organisation of plants and their pathogens, inductin and analysis of targeted changes
in genome and plastome and study of photosynthesgrocesses and heritability in
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interaction with environment and pathogens’ 1/2005-12/2010; Principal investigator:
prof. Ing. Josef Spak, DrSc., total costs for thére study period: CZK 216,985,000, CZK
197,549,000 of which came from the state budgeas$&fication — area 3, share of
nanotechnology research — 10%.

The subjects of the proposed research were:

1) Molecular organisation of plant genomes and chrammes and mechanisms of gene
expression: sequencing repetitive DNA of legume ogess; genetic and physical
mapping; functional genomics, transgenosis and codde biodiversity of flax, hops,
Arabidopsis; analyzing structure and function ofvdric cellular RNAs, aberrant RNAs
and dsRNAs in relation to gene expression; genonte astome transformation for
nuclear gene expression, photosystem Il functi@hfareign protein production,

2) Molecular plant—pathogen interactions: genomic alglity, structural and functional
features of viruses, viroids, and phytoplasmas; haeisms of gene silencing and
antisensing; development of high—throughput deteatif pathogens,

3) Photosynthesis research: primary processes of dightgy transformation into energy of
chemical bonds; structure and function of the ieaatentre complex of photosystem I;
gas exchange and carbon dioxide fixation effecteegulation of photosynthesis.

Research in nanotechnologies

At the Virology of Plants Department, in the are& diagnostics and molecular
differentiation, work is being carried out on thelplem of development of biomarkers for
the detection of fruit viruses with the use of grrechnologies. The Department of
Photosynthesis is studying the molecular mechanafmpéiotosynthesis and the structures of
the photosynthetic apparatus. Single moleculebeairgy subjected to spectroscopy.

Experts/field
- prof. Ing. Josef Spak, DrSc. — virology

- as.prof. RNDr. FrantiSek Vacha, Ph.D. — biochemjdtiochemistry and biophysics of
photosynthesis, single molecule spectroscopy, kispectroscopy

3.1.3 INSTITUTE OF BIOTECHNOLOGY AS CR, a public research
institution (IBT)

Videnska 1083, 142 20 Prague 4, ID: 86652036

www.ibt.cas.cz

A brief description of the Institute

The IBT was founded on 1 January 2008 by the smiitoff of the Biotechnology Sector
from the Institute of Molecular Genetics AS CR. TB& has seven scientific laboratories:

e Laboratory of Diagnostics for Reproductive Medicinédirector: J. Bknicova)
« Laboratory of Ligand Engineering — (P. Sebo)
« Laboratory of Diagnostics of Autoimmune Diseas¢S ~RiZi¢kova)
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e Laboratory of Molecular Therapy — (J. NeuZil)
e Laboratory of Chemical Genetics — (P. Bak)
e Laboratory of Gene Expression — (M. Kubista)
e Laboratory of Structural Biology — (C. Baka)

The director of the Institute is prof. RNDr. Jargkmicova, CSc.

Focus of research and development

Research in the area of the preparation of transgeaduction cell lines, animals and plants,
molecular foundations of serious inflammatory, tuwows, and infectious illnesses,
biochemistry and cellular biology of reproductidaglogy of the effect of substances on cell
function, biochemistry of protein interactions, géaq, cellular and protein engineering, and
cell immunology. Under development in this conrattis research on the bond interactions
between proteins, diagnostic principles based dyngerized chain reactions, the interaction
of cytokines with receptors, and T lymphocyte remas to vaccinations. Also the subject of
research are procedures leading to the preparaticetombinant diagnostic and therapeutic
proteins. In 2011, work was carried out at theila® on 23 programme research projects
and the research proposal identified below:

AV0250520701- “The Building of the Institute of Biotechnology AS CR,” 1/2007—-
12/2013; Principal investigator: Ing. Peter Seb&cC which also contains solutions to
problems relating to nanobiotechnology. Classiftcat— area 3, share of nanotechnology
research — 10%.

The main goal of the research proposal is to thiédfoundation of a new, separate Institute
of Biotechnology AS CR (IBT AS CR), the main task which will be concentrated,
biologically oriented, applied research and dewelept in close cooperation with
implementing organisations. The goal is to achisignificant results with applications
primarily in the following subject areas: Diagnastifor reproductive medicine; development
of recombinant antigens, vaccines, antibodies, @hdr diagnostic and therapeutic agents;
development of advanced analytic and preparativthads for practical biotechnological
applications; applied chemical genetics; prepamatib transgenic animals. Two projects of
the programme “Nanotechnology for Society” haverbemordinated at the Institute.

The Institute is involved in the building of ti&oCev Centre of Excellence At a cost of
CZzZK 3.2 billion during the years 2011-2015, thejgcts goal is to build a centre for
excellent research in the Central Bohemian towrVes$tec. The research will focus on
detailed study of cellular mechanisms at the mdéadavel, research on and development of
new therapeutic procedures, prompt diagnosis, dicétly active substances including
chemotherapy agents, natural antibiotics, developmktissue for the repairing of damaged
organs, protein engineering, and other technologMsre information is available at
www.biocev.eu.

Projects implemented in nanotechnologies

- Project AS CR KAN200520702 — “Nanoimmunosensors ¢gtokine detection,”
1/2007-12/2011; Principal investigator: Ing. P&ebo, CSc.

- Project AS CR KAN200520703 — “Use of ultrasound rianomedicine,” 1/2007-
12/2011; Principal investigator: as.prof. Ingi Neuzil, CSc.
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Experts/field
- as.prof. Ing. }i Neuzil, CSc. — molecular therapy

- Ing. Peter Sebo, CSc. — molecular biology of béamteathogens

3.1.4 INSTITUTE OF BOTANY OF THE AS CR, a public research
institution

Zamek 1, 252 43 Bhonice, ID: 67985939

www.ibot.cas.cz

A brief description of the Institute

The Institute of Botany AS CR was founded in 196Re Institute has a park in #onice
with an extensive collection of domestic and introeld plant life. Covering an area of 618
acres, this English natural landscaping park wamded in 1885 by Count A. E. Silva—
Tarouca. The Institute has two scientific reseadepartments, one in &honice and the
other in Trebai, South Bohemia.

Focus of research and development

Research is conducted on vegetation at the levelgzfnisms, populations, communities, and
ecosystems. The Institute’s scientific tasks mainkolve taxonomy, biosystematicsand
the evolution of vascular and non-vascular plantduding selected groups of fungi (the
projectsFlora of the Czech RepublandAtlas of the Distribution of Individual Specjdbe
study of plants that reproduce by non—-sexual meaws,cooperation on study of flora from
various parts of Europe)phycology (the study of cyanobacteria, ecological and
ecotoxicological aspects of their development, fthection of individual groups of algae in
stands with extreme conditions@cology of plant¢the study of meadow systems, the
ecology of roots, relationships between plants soitifungi, comparative ecology of closely
related species, research on plant invasions, yhandics of vegetation on anthropogenic
stands, mapping of epiphytic lichens and the stadythe influence of emissions),
dendrochronology, paleoecology and geobotafgoordination of the Czech portion of
Europe—wide synthesis of plant communities, pauéitton in completion of the text portion
of a geobotanical map of Europe, and a new versio@ map of potential vegetation,
vegetation, and flora of thefkKoklatsko Protected Landscape Area).

In 2011, the Institute worked on 61 programme neseprojects.

Project implemented in nanotechnologies

- Project Technology Agency of the Czech Republic T@00356 — “Appropriate
materials for nanotechnology applications for punfi and treating water and air,”
2011-2014; Principal investigators: Ing. Karel Byt Ing. Marek Holba, Ph.D., ASIO,
spol. s.r.0., Co—principal investigator for thetinge of Botany AS CR: Ing. Miroslav
Plotny.
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3.1.5 GLOBAL CHANGE RESEARCH CENTRE AS CR, A PUBLIC
RESEARCH INSTITUTION (GCRC)

Bélidla 4a, Brno, 603 00, ID: 67179843

www.czechglobe.cz

A brief description of the Institute

The Institute was founded on 1 April 1993. It is uccessor for part of the research activity
of the former Institute of Systematic and EcologB@logy of the Czechoslovak Academy
of Sciences in Brno and of the Institute of Langi&ckcology of the Czechoslovak Academy
of Sciences irCeské Budjovice. On the basis of an evaluation and of charigethe main
fields of research activity, in 2005 the Institutas renamed the Institute of Systems Biology
and Ecology AS CR, and from 1 March 2011 it wasareed the Global Change Research
Centre AS CR, a public research institution.

Focus of research and development

The main area of activity is comprehensive scientésearch focused on the issues of global
change and their manifestations in the atmosplenestrial biota, and human society. The
centre also uses tools based on an interdiscipliapproach, and it is developing new
techniques and procedures. In 2011, there was atotthe centre on 42 programme research
projects. The Institute’s primary project is a paftthe Research and Development for
Innovations Operational Programme (VaVpl) — Europe@entres of Excellence -
“CzechGlobe — Centre for Global Climate Change Impas Studies” ED1.1.00/02.0073,
project implementation period: 2010-2014; budgetkK@48 million, director of the centre:
prof. RNDr. Ing. Michal V. Marek, DrSc.,http://wwezechglobe.cz. Its goal is the building
of infrastructure for research and the realisatibfour research programmes:

- The development of tools for modelling climatic rexhes, tools for construction of local
climate change scenarios, development of a regicliaate model with very high
spatial differentiation, and creation of a regiosphtial study of the impact of global
climate change on managed ecosystems

- The development of methodologies for increasingathidity of ecosystems to bind GO
from the atmosphere on the basis of long—-term rodng of greenhouse gasses, a
methodology for a measure for limiting the negatimpacts of global climate change on
the hydrological and biogeochemical cycles of foneatersheds, the development of
methods for remote sensing of the Earth for theppse of creating a map of
biochemical and biophysical parameters of vegetadind of ecosystems as indicators of
processes of the carbon cycle and the effect ekstfactors, and the development of
methodologies for the limitation of the negativepants of global climate change on
biodiversity

- Methodologies of managing the adaptation and régylanechanisms of plants relating
to the impacts of global climate change to the mixté reducing the vulnerability of
ecosystems to changes taking place. The developofeaptical diagnostic methods
intended for prompt diagnosis of stress, identiftca and use of metabolites with a
biological effect as anti-stress substances, growtiulators, substances indicating
resistance, antioxidants etc.
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- Creation of tools and indicators for analysis @& tmpacts of global climate change on
socioeconomic systems and prediction of the impa€tattenuation and adaptation
measures.

Project implemented in nanotechnologies

- Project GA CR GAP503/11/2263 — “Magnetic nano— amdroparticles for advanced
membrane water treatment,” 2011-2013; Principagéstigator: prof. Ing. Ivo Saiftk,
DrSc.

3.1.6 INSTITUTE OF PHYSICS AS CR, a public research
institution (FZU)

Na Slovance 2, 182 21 Prague 8, ID: 68378271

www.fzu.cz

A brief description of the Institute

The Institute was founded on 1 January 1954 froenNlclear Physics Laboratory of the
Czechoslovak Academy of Sciences and the Experaheahd Theoretical Physics

Laboratory of the Czechoslovak Academy of Scienedsch had been established on 1
January 1953. In 1979, it was merged with the Loeamperature Physics Laboratory and
with the Solid Substance Physics Institute of thedhoslovak Academy of Sciences, which
had been established before World War Il as the&teh Institute for the industrial concern
Skoda Works. On 1 January 2007, the Institute becapublic research institution.

The Institute’s research programme includes eleamgnparticle physics, physics of
condensed systems, and plasma and optical phitsfosuses in particular on the following
areas of research: mathematical physics, quantenmtdynamics, structure of elementary
particles, diagnostics of plasma, detectors ofiglad, properties of substances with varying
types and degrees of arrangement, surfaces, aedacegs in solid substances, quantum
dimensional phenomena, quantum fluids, supercondllyctphase transitions, traditional and
modern technologies for the preparation of cryssald thin layers, nonlinear and quantum
optics, and special optical equipment.

The research is organized into six areas:
« Elementary particle physics (department head: Fn&g
e Condensed substances (V. JaniS)
e Solid substance physics (J. Mares)
* Optics (A. Dejneka)
e High—power systems (J. Krasa)
* ELI Beamlines project implementation (ViEcka)
The director of the Institute is as.prof. Dr. Ridky, CSc.

These areas are divided into 25 research divisishigh are further divided into laboratories
or groups. Several teams of investigators are weglin research in the area of the
nanosciences (nanophysics) and nanotechnology.Ifidtigute is a coordinating MOSFET
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worksite and is the initiator and coordinator ot tlezech Nanoteam virtual centre for
nanostructure physics.

Focus of research and development

From 2005 until 2010, research at the Institut€loysics AS CR was focused mainly on the
carrying out of five research proposals, three bfctv concentrated to a certain extent on
nanotechnologies, and in 2011 it worked on 259 ogne research projects. The goals of
implemented research proposals focusing on nanotémfies to which current activities are
also related are as follows:

AV0Z10100520 — Specific phenomena in condensed systems with a redua space
dimension and disturbed symmetry’ 1/2005-12/2010; Principal investigator: Milada
Glogarova, CSc., total costs for the entire profmtiod: CZK 806,003,000, of which CZK
805,091,000 was from the state budget. Classifinati area 6b, share of nanotechnology
research — 100%.

The subject matter of the activity was the studywghiamic and cooperative phenomena in
condensed substances with noteworthy disruption spfinmetry caused by reduced
dimensions, defects, and irregularities of spatieangement (thin layers, superlattices, grain,
domain and phase boundaries, impurities, clusteaepcomposites, liquid crystals). There
was study of the influence of electron correlatjioadmixtures, and inhomogeneities on
formation of the electron structure of materialshmdomplex crystalline structure. There was
study of the dynamics of dielectric response of emals with noteworthy dielectric
properties, as well as of the mechanical and strattproperties of grain boundaries in
selected metal polycrystals and phase transformmtio intermetallic alloys with shape
memory (high—temperature alloys, magnetic alloys)ein a polycrystalline state. Also
studied is the structure of nanocrystalline metadtarals, including the presence of
microruptures and residual deformations, changethaolattice parameter and structure of
grain boundaries, which differ in these materiatarf the structures in usual polycrystals.
Systems with noteworthy magnetic cooperative prigeerare prepared and tested. In the
theoretical part of the proposal, the goal is a m@hensive microscopic description of the
electronic and atomic properties of systems wittoa—trivial structure, disrupted symmetry,
reduced dimensions, or under extreme conditionsh bo a state of thermodynamic
equilibrium and outside of that state. On the oaedh taken as a departure point is the
fundamental theory of electron and atomic procedsssribed qualitatively by microscopic
models of specific aspects of solid substancedevdr the other hand, there is an attempt at
the application of basic theory in the sphere ofemal research, which requires realistic
calculations for concrete systems. The knowleddeeglashould be a foundation for further
development of materials with required propertiesob functional materials using the
characteristic changes of their properties caugezkternal conditions.

AV0Z 10100521- “Physical properties and the preparation of nanostratures, surfaces,
and thin layers,” 1/2005-12/2008; Principal investigator: RNDr. Amio Siminek, CSc.,
1/2009-12/2011; RNDr. i J. Mare§, total costs for stage one of implentanta CZK
1,051,394,000, CZK 1,050,027,000 of which came fithen state budget. Classification —
area 6b, share of nanotechnology research — 100%.

The main activity of the research proposal focusedcientific investigation of new forms of
solid substances, the properties or behavior othvlsire determined to a decisive extent
either by their surfaces or by their nanometrigefad, or aperiodic structure. Worldwide
trends of research on such materials are stronfllyeinced not only by already successful or
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at least promising practical applications, but aigoa range of newly discovered physical
phenomena. For research on these modern matdhaléaboratory has created appropriate
conditions given by many years of previous suceegsfperimental and theoretical study of
semiconductors and magnetic materials. The remsaif the research proposal represents
the purposeful combination of advanced technolofpeshe preparation of the researched
materials, uniqgue methods for their experimentadgin a wide range of external conditions,
and the theoretical development of the acquirediv@tdge with the help of microphysical
theoretical models and @b initio calculations. The subject matter of the reseantivigy
focused on three topical directions (I, Il and:IIl)

The study of surfaces and of growth of thin layarsl of nanostructures, especially of
ceramics and diamonds, and also of scintillatdre, determination of their microstructure
with nanometric resolution, and the study of thiéuence of microstructure on transport and
optical properties.

* Research on thin layers of Si focuses on the grofvthicro— (nano-)crystalline Si,
especially at low temperatures of deposition, tleaiion of a predictive model and
its use for verifying the possibility of realizingpn-traditional types of photovoltaic
cells, and also on the possibility of use of thesaerials for nanolithography. Si
nanostructures, whether prepared in the form ofi taiyers from nanoparticles
obtained by photochemical etching or implantatiérSoions, e.g. on Infrasil, are
studied with a focus on verifying the existenceopfical gain and the subsequent
possibility of preparing a silicon laser for ceramanophotonics.

 Important as a subject of study are the surfacessarhiconductors, their
reconstruction at the atomic level, and the diffuasof adsorbed atoms. Scanning
tunnelling microscopy is used, and observed togagca formations are
characterized by the local density of electronestan real space, which definitively
determines future applications in nanotechnologseanning tunnelling microscopy
enables chemical identification of observed objeatsich will be interpreted by
models anab initio calculations as part of a DFT formalism.

A diamond is prepared in the form of homoepitaxdald heteroepitaxial layers.
There is study of structural, electron, and specwpic properties at an atomic
scale, and there is optical and electrical charsetiion of layers, spectroscopy of
defects and admixtures in diamond layers includitige macroscopic
characterisation of samples. On the basis of diahtayers, electronic components
(e.g. detectors) and bioactive surfaces for DNAchips are prepared, with
biosensors in the foreseeable future.

* On selected scintillating materials, there is staflyhe process of transmission and
capture of energy, stability of materials under ttenditions of scintillation
conversion, and the influence of material defedfethods used include time—
differentiated spectroscopy and EPR, mostly on ropstals of complex fluorides
and oxides with a broad band gap, including moaiglbf the dynamics of excited
states of luminescent centres.
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Semiconductor structures on the basis of AlIBV cooms, and in particular, research on
nanostructures, systems with reduced dimensiomisdiéuted ferromagnetic semiconductors.

The research included:

Optimisation of growth of structures of requiredrgraeters of prepared MBE
technologies, or MOVPE.

Experimental study of electrical, optical, and metim properties of samples
prepared from these structures. With nanostructaneslow dimensional systems,
this mostly involves luminescence spectroscopy aldctron transport or
magnetotransport and cyclotron resonance; withofeagnetic semiconductors,
transport measurements are accompanied by magpeimetcexperiments and the
study of magnetisation and magnetic susceptibility.

A comprehensive quantitative theoretical descriptic made of observed
phenomena in the context of quantum electrodynamksr ferromagnetic
semiconductors, there is development of the estaddi method based on the model
of magnetic interaction between local spin admesumediated by mobile carriers
in the valence band of a semiconductor.

Research on nonmagnetic nanostructures focusestentjal future applications in

optoelectronics, while diluted ferromagnetic semibactors will find applications

in spin electronics (spintronics). The establismethod allows the quantitative
modelling of spintronic functions associated withcls phenomena as giant
magnetoresistance, current—induced change of miagtieh, Kerr and Faraday
rotation etc. Preliminary studies show that in semductors of this kind, these
phenomena may be more powerful by several ordemsaghitude than in traditional
metal ferromagnetic materials.

Crystal structure, magnetic, and transport propgi selected materials.

The research focused on:
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Layered, nanosegmented, and special complex ozidésntermetallic compounds
that exhibit a strong reaction to changes of estetimeermodynamic conditions and
that are studied in combined extreme conditioms,under very low and very high
temperatures, high external pressures, and straggetic fields.

In the nanostructures of superconductors, theegpsrimental and theoretical study
of superconducting vortices, aat initio and modeled calculations will be made of
the electron structure of the system with stromgtebn correlation.

Development of the methods of calculations of etetstates from first principles
based on spin density function theory, and in paldr, methods appropriate for
systems with strong correlation, where former apphes do not provide
satisfactory agreement between theory and expetatien. In parallel with electron
structure, there is experimental and theoreticadystof the real structure of
materials by diffractive and spectroscopic methddsthods are being developed
for the description of x—ray absorption spectra ZS) for the purpose of
structural analysis of clusters (cluster size,uafice of the shape and surface of the
cluster).



e Generalizing of discontinuous modulation functiofts cases exhibiting one—
dimensional modulation to two— or three—dimensionaddulation. It has been
shown that the high degree of symmetry of certalvsstances leads to the incidence
of several modulation vectors.

e Introduction of a general multiphase description #malysis of the structures of
materials composed of multiple phases.

Research activity carried out on these materiath@iatomic level together with theoretical
models and calculations maked possible not onlyyaisaand interpretation of experimental
data, but also the prediction of physical properti¢ the studied systems. Opening up new
possibilities for solid substance physics will e taunch of full operations of the Czech
Measuring Station at the Elettra synchrotron ire3te.

AV0210100522— “Wave and Corpuscular Light Propagation, Optical Matrials and
Technology,” 1/2005-12/2011; Principal investigator: as.prof. DanRidky, CSc., total
costs for the entire study period: CZK 483,909,080which 463,618,000 came from the
state budget. Classification — area 6b, share mdteahnology research — 70%.

The plan was to study the properties of classindl guantum aspects of the propogation of
light, optical materials, layered structures, aptical systems and technologies. In classical
optics, the work focuses mainly on interferometnglography, coherence and statistical
behavior of light bundles, and fractal optics. e farea of quantum optics, various types of
sources of quantum correlated photon pairs haven bmmstructed, and in quantum
information science, work has concentrated on tleasurement of overlaps, fidelity, and
purity of quantum states. For optical materialsesrch on selected multiple doped oxidic
crystals with high polarisation and nano—structuredterials concentrated primarily on
anomalous behavior of optical characteristics ia ticinity of phase transitions. Optical
technologies comprised a study of the physicalgiples of non—traditional optical and opto—
plasmatic technologies suitable for preparationen types of functional optical thin layered
systems and nano—structures. In X—ray optics, Mariised on crystal optics for synchrotron
radiation.

In connection with nanotechnologies, there wasystidhe physical properties of thin layers
prepared with the use of variously modified low—pemature plasmatic technologies. This
mainly involved thin layers, multiple—layer systemsnanostructures intended for research
and applications in optics or optoelectronics. Rede was conducted on the basic
micromechanical parameters of optical functionainthayer systems, nanocomposites,
interfaces, and nanostructured surfaces. Experaheesearch was concentrating mainly on
structures prepared on the basis of various forindoped carbon or perovskite oxides,
including the study of processes of diffusion andaaption on defined surfaces. Research
was concentrating mainly on the following forms aytical materials: crystals, textures,
ceramics, thin layers and their systems, interfaselsurface layers and surface structures,
nanocomposites, nanoparticles and nanoporous systie formation of nanocrystalline,
nanocomposite, and gradient layers of new and @iomimaterials in a reactive surrounding
environment. There was study and optimisation ef dieposition process with the goal of
creating stechiometric and crystalline layers at beposition temperatures, on large area
substrates (on the order of 3x3 cm2), with thickriehomogeneity less than 10%.

Centre of Excellence: ELI (Extreme Light Infrastructure)
Total costs: CZK 6.8 billion

Project implementation: 2011-2015
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Recipient: Institute of Physics AS CR, a publicsi@gh institution

The chief coordinator of the project is the Ingétwf Physics AS CR, a public research
institution.

The project partners are:
- the Ministry of Education, Youth, and Sports of tbeech Republic
- the Academy of Sciences of the Czech Republic
- the ELI-CZ consortium (coordinating Czech univéesitand research institutes interested
in the ELI project)

- the Ministry of Foreign Affairs of the Czech Repiabl

Steering committee:

as. prof. JaRidky, DrSc. — director of the Institute of Phys&S CR

prof. Ing. Vlastimil Rizicka CSc. — executive director of ELI Beamlines

The project Extreme Light Infrastructure (ELI) ipart of the European plan for building the
next generation of big research facilities, whi@vd been included in the roadmap for the
European Strategy Forum on Research InfrastructeSFRI). Participating in the
preparatory phase of the project were over forggitutions from 13 EU countries.

The main goal of ELI is the building of modern, reygneration laser facilities and the
realisation of a number of research and applicafioojects including the interaction of
matter with a light pulse of an intensity that ismy times greater than the values that are
achievable at present.

The project comprises the construction of threerlasentres in Hungary (ELI ALPS),

Romania (ELI Nuclear Physics), and the Czech RépuliLI Beamlines). The research

centre ELI Beamlines with the most intense laseruger research is to be built in Dolni
Bfezany near Prague, and it is to go into operatiogairrly 2016. About 300 jobs are to be
created at the centre. It will be working in cogigm with the other two centres, and its goal
will be to create a completely new generation ofirees of high—energy particles for
interdisciplinary applications in physics, mediginbiology, materials science, and
nanotechnologies.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project Ministry of Education LD11076 — “Growth andptimisation of thin
nanodiamond layers for applications in biology, e, and smart bioelectronics,”
2011-2013; Principal investigator: Ing. Bc. Fragiti$endrych, Ph.D.

- Project Ministry of Education LC510 — “Centre of Mdechnology and Materials for
Nanoelectronics,” 2005-2011; Principal investigatBNDr. Jan Kgka, DrSc., Co—
principal investigator: prof. RNDr. Ladislav Kava@Sc., J. Heyrovsky Institute of
Physical Chemistry AS CR, Charles University in dm&/Faculty of Mathematics and
Physics

- Project Ministry of Education MEB0810081 — “Invegttion of electrical and optical
properties of nanodiamond and diamond-like thimgil’ 2010-2011; Principal
investigator: Mgr. Zdetk Remes, Ph.D.
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Project Ministry of Education MEB0810082 — “Diredtenanipulation of surfaces of
diamond nanostructures and their characterisatidg@I0-2011; Principal investigator:
Ing. Alexander Kromka, Ph.D.

Project AS CR KJB100100903 - “Nanocomposites froiticom and diamond
nanocrystals for optoelectronic applications,” 260®12; Principal investigator: Mgr.
Lukas Ondié

Project AS CR IAA100100903 — “Formation of nanostmes and ordered phases of
metals on silicon surface,” 2009-2011; Principaleistigator: as.prof. RNDr. Zd&k
Chvoj, DrSc.

Project AS CR 1AAX00100902 - “Electronically and echically optimized
nanocrystalline diamond structures for bio—appiice,” 2009-2012; Principal
investigator: RNDr. Milan Vastek, CSc., Co-principal investigator: Dr. Lucie
Batdkova, MD, CSc., Institute of Physiology AS CR

Project AS CR 1AA100100912 — “Magnetic AnisotropfyManointerfaces,” 2009—-2012;
Principal investigator: Ing. Alexander Shick, CS€go—principal investigator: as.prof.
RNDr. Ladislav Havela, CSc., Charles Universityirague/ Faculty of Mathematics and
Physics

Project AS CR IAA100100718 — “Metal-Dielectric Nastiwctures for Optics,” 2007—
2009; Principal investigator: Dr. Ing.fJiBulit, Co—principal investigator: prof. Ing.
Pavel Fiala, CSc., Czech Technical University iadee/Faculty of Nuclear Sciences
and Physical Engineering

Project GA CR GAP108/11/0807 - “Complex magneticnaparticles with
monodisperse oxide cores and stable organic cofonabiological research and
biomedical applications,” 2011-2014; Principal istigator: Ing. Pavel Veverka, Ph.D.,
Co—principal investigator: Ing. Mgr. Ore] Kaman, Ph.D., Charles University/Faculty
of Natural Sciences

Project GA CR GAP108/11/0853 — “Nanostructures wigmsition metals: Towards ab—
initio material design,” 2011-2015; Principal intigator: RNDr. Ongej Sipr, CSc.,
Co—principal investigator: as.prof. Dr. Ing. Miragl Rozloznik, Institute of Computer
Science AS CR, Ing. Robert Cimrman, Ph.D., Unitgrof West Bohemia in
Pilsen/New Technologies — Research Centre in thet Bi@hemia Region

Project GA CR GAP108/11/1298 — “Detection layerssdush on composites of
organocomplexes and nanoparticles for chemical ossyis 2011-2014; Principal
investigator: Ing. & Bulit, Ph.D., Co—principal investigator: as.prof. Ingatin Vriata,
Dr., Institute of Chemical Technology in Praguefiiaicof Chemical Engineering

Project GA CR GAP204/11/0723 — “Multifunctional selssembling materials on the
nano-level,” 2011-2014; Principal investigator: R\NMIladimira Novotna, CSc., Co—
principal investigator: prof. Ing.#iSvoboda, CSc., Institute of Chemical Technolagy i
Prague/Faculty of Chemical Technology

Project GA CR GAP108/10/1296 — “Development andratizrisation of active hybrid
textiles with integrated nanograin NiTi micro wife2010-2012; Principal investigator:
Ing. Luckk Heller, Ph.D., Co—principal investigator: Ing.tP8edlak, Ph.D., Institute of
Thermomechanics AS CR, Ing. Hynek Chlup, Czech fieeth University/ Faculty of
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Mechanical Engineering, as.prof. Ing. Bohdana Miawés CSc., Technical University
of Liberec/Faculty of Mechanical Engineering

- Project GA CR GA202/09/0545 — “Theory of Electrorraisport in Complex
Nanosystems,” 2009—-2011; Principal investigatog. Pavel Jelinek, Ph.D.

- Project GA CR GP202/09/P324 — “Advanced systemnionitoring of the growth of
metal nanostructures on dielectric substrate,” 2Q091; Principal investigator: Ing.
Michal Novotny, Ph.D.

- Project GA CR GA202/08/0106 — “Magnetism and Spesttopy of Nanostructures from
First Principles,” 2008-2010; Principal investigateNDr. Ondej Sipr, CSc.

- Project GA CR GC202/07/J047 — “Towards a realigtgory of electron correlations in
nanoscale magnetic materials,” 2007—2010; Prindipadstigator: prof. RNDr. Vaclav
Jani§, DrSc.

- Project GA CR P204/10/0212, — “Size effects andteda transport in boron—doped and
hydrogenated diamond,” 2010-2012; Principal ingedtir: RNDr. Pavel Hubik, CSc.

- Project GA CR P102/10/1201 — “Quantum Dots for bttes and Other Devices,”
2010-2012; Principal investigator: as.prof. Ingu&d Hulicius, CSc.

- Project GA CR 202/09/0676, — “Foundation Impacta&pping layers on electronic states
in quantum dots,” 2009-2011; Principal investigatng. Jii Oswald, CSc.

- Project GA CR GA202/07/0601 — “GaAs and Gal-xMnx&solayer surfaces prepared
by the low-temperature molecular beam epitaxy,” 0Q7212/2010; Principal
investigator: as.prof. RNDr. Igor BystroDrSc.

- Project IAA100100729 — “Development of novel hybritkposition techniques for
preparation of nanostructured fluoride thin filmghibiting outstanding fluorescent
properties,”1/2007-12/2010; Principal investigatag. Jan Latok, Ph.D.

- Project 7E09057 (project support programme7FP EU)“Fexible Production
Technologies and Equipment Based on Atmospherissire Plasma Processing for 3—
D Nano-Structured Surfaces,” 2009-2012; Principavestigator: RNDr. Milan
Vargcek, CSc.

- Project Ministry of Education 7E08087 (project sogpp programme7FP EU) —
“Nanostructured magnetic materials for nano-spmt®” 2008-2011; Principal
investigator: RNDr. Tomas Jungwirth, Ph.D.

“Nanotechnology for Society” programme researchjpots

- KAN400100652 — “Structures for spintronics and duam phenomena created by
electron beam lithography,” 7/2007-12/2010; Priatipnvestigator: Ing. Ludvik
Smkka, DrSc.

- KAN400100653 - “Self-organized magnetic nanostmestyi 7/2007-12/2010;
Principal investigator: Ing. Jan L&k, Ph.D.

- KAN300100702 — “Creating and probing nanostructuwéth X—Ray lasers,” 01/2007—
12/2011; Principal investigator: Ing. Béch Rus, Dr.
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KAN400100701 — “Functional hybrid nanosystems ah®®nductors and metals with
organic materials (FUNS),” 01/2007-12/2011; Priatimvestigator: RNDr. Bohuslav
Rezek, Ph.D.

KAN200100801 - “Bioactive biocompatible surfacesdamovel nanostructured
composites for applications in medicine and drulivdey,” 01/2008-12/2012; Principal
investigator: prof. RNDr. Milo$ Nesladek, CSc.

KAN300100801 — “Multifunctional bulk metallic maiats with nanocrystalline and
ultrafine—grained structure,” 01/2008-12/2012; €pal investigator: prof. Ing. Pavel
Lejcek, DrSc.

KAN300100802 — “Nanocomposite, ceramic and thimmfikcintillators,” 01/2008—
2/2012; Principal investigator: Ing. Martin NiklSC.

Selected projects on which the Institute has camtperor is cooperating:

“Nanotechnology for Society” programme researchjpots

Project AS CR KAN200200651 — “Nanoparticle and supolecular systems for
targeted transport of therapeutic drugs,” 07/20@62010; Principal investigator: prof.
RNDr. BlankaRihova, DrSc., Institute of Microbiology AS CR, Pusy Co—principal
investigator for the Institute of Physics: as.ptof). Emil Pollert, DrSc.

Project AS CR KAN401770651 — “Molecular nanosysteansl nanodevices: electric
transport properties,” 7/2007-12/2010; Principakstigator: Ing. Martin Weiter, Ph.D.,
Brno University of Technology/Faculty of Chemist@p—principal investigator for the
Institute of Physics: Ing. Irena Kratochvilova, Bh.

Project AS CR KAN301370701 — “Nanostructured macopic systems — technology
and characterisation,” 01/2007-12/2011; Principalestigator: prof. RNDr. Miroslav
Hrabovsky, DrSc., Palacky University in Olomouc/&i&g of Science, Co—principal
investigator for the Institute of Physics: Ing.mv@regora, CSc.

Project AS CR KAN400480701 — “Nanostructures basedcarbon and polymers for
use in bioelectronics and medicine,” 01/2007-1212®rincipal investigator: Mgr. i
Vacik, CSc., Institute of Nuclear Physics AS CRsldec, Co—principal investigator for
the Institute of Physics: Ing. Bc. FrantiSek FetiryPh.D.

Project AS CR KAN400720701 - “Hierarchic nanosystefor microelectronics,”
1/2007-12/2011; Principal investigator: Ing. Olgalcdva, CSc., Institute of Chemical
Processes AS CR, Prague, Co—principal investigatothe Institute of Physics: Mgr.
Zdertk Hubicka, Dr.

GA projects

GA Project AS CR 1AA400720619 — “New laser—indugebcess for production of
novel carbon based nanomaterials and carbon—basednaterials with incorporated Si,
N and B heteroatoms,” 1/2006-12/2010; Principaéstigator: RNDr. Josef Pola, DrSc.,
Institute of Chemical Processes AS CR, Prague, fuecipal investigator for the

Institute of Physics: Ing. Miroslav Maryska, CSc.

Project GA CR GD202/09/H041 — “Physics of nanogtrgs,” 2009-2012; Principal
investigator: prof. RNDr. Vladimir Matolin, DrSc.h@rles University in Prague/Faculty
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of Mathematics and Physics, Co—principal investigdbr the Institute of Physics:
RNDr. Antonin Fejfar, CSc

Project GA CR GA203/09/1088 — “Preparation of nanagured Si/Ge/C deposits,”
2009-2011; Principal investigator: RNDr. VladisByinek, CSc., Institute of Chemical
Processes AS CR, Co—principal investigator for Itistitute of Physics: Ing. The—Ha
Stuchlikova, CSc.

Project GA CR GA203/08/0217 — “Measurement of vgpassure of metal organic and
related precursors for use in nanostructure praooluét 2008—2010; Principal
investigator: prof. Ing. Vlastimil &icka, CSc., Institute of Chemical Technology in
Prague/Faculty of Chemical Engineering, Co—principaestigator for the Institute of
Physics: as.prof. Ing. Eduard Hulicius, CSc.

Project GA CR GAP204/10/0330 — “Nanostructured ridé—based materials: theory
and experiment,” 2010-2014; Principal investigats:prof. RNDr. Ladislav Havela,
CSc. Charles University in Prague/Faculty of Math#os and Physics, Co—principal
investigator for the Institute of Physics: Ing. Rdeder B. Shick, CSc.

Project GA CR GAP204/10/0035 — “Hyperfine interao8 in nanosized and low-
dimensional iron oxides,” 2010-2014; Principal istigator: as.prof. Mgr. Jaroslav
Kohout, Dr., Charles University in Prague/FaculfyMathematics and Physics, Co—
principal investigator for the Institute of Physitisg. Miroslav Veverka, Ph.D.

Project GA CR GAP108/10/0253 — “Lattice mismatcimpensation in heteroepitaxy on
micro and nanoporous A3B5 semiconductors and dgposiof metals and

semiconductors into micropores,” 2010-2012; Priakcimvestigator: Ing. Jan Grym,
Ph.D., Institute of Photonics and Electronics AS, CR—principal investigator for the
Institute of Physics: as.prof. Ing. Eduard HuligiGSc.

Project GA CRGAP108/11/0794 — “Visualisation oflagen production in osteogenic
cells cultivated on nanocrystalline diamond film2011-2013; Principal investigator:
RNDr. Lucie Kubinova, CSc., Co—principal investyafor the Institute of Physics: Ing.
Alexander Kromka, Ph.D.

Project GA CR GAP204/10/0952 — “Atomic scale studyimetallic nanostructures on
the Si(100) surface,” 2010-2012; Principal investidg: as.prof. RNDr. Pavel Sobotik,
CSc., Charles University in Prague/Faculty of Mathtics and Physics, Co—principal
investigator for the Institute of Physics: Ing. Badelinek, Ph.D.

Project GA CR GAP204/11/1228 — “Theory of spin—demnt transport in magnetic
solids and nanostructures,” 2011-2014; Principaéstigator: prof. RNDr. llja Turek,
DrSc., Institute of Physics of Materials AS CR, @dncipal investigator for the
Institute of Physics: RNDr. Vaclav Drchal, CSc.

Project GA CR GAP205/11/0386 — “Advanced experirabmesearch of discharge
plasma sources applied for deposition of nanostradt thin films,” 2011-2013;
Principal investigator: prof. RNDr. Milan Tichy, Bc., Charles University in
Prague/Faculty of Mathematics and Physics, Co—pahinvestigator for the Institute of
Physics: Mgr. MartirCada, Ph.D.

Project GA CRGAP304/10/1951 — “Nanoliposomes fovalepment of recombinant
vaccines and targeted immunotherapeutics,” 20103;2Bfincipal investigator: RNDr.



Jaroslav Turanek, CSc., Veterinary Research Imsti@o—principal investigator for the
Institute of Physics: as.prof. Ing. Irena Kratodbwvé, Ph.D.

Project GA CR GCP204/11/J042 — “Supercurrent arel AC Josephson effect in

unconventional nanoscopic junctions,” 2011-201&dipal investigator: RNDr. Tomas

Novotny, Ph.D., Charles University in Prague/Facolt Mathematics and Physics, Co—
principal investigator for the Institute of Physipsof. RNDr. Vaclav Janis, DrSc.

Project GA CR GC202/07/J051 — “Full counting statss in non—Markovian nano—
systems,” 2007-2010; Principal investigator: Mgiom@as Novotny, Ph.D., Charles
University in Prague/Faculty of Mathematics and $tts; Co—principal investigator for
the Institute of Physics: RNDr. Karel Nétry, Ph.D.

Other projects

<)

TA CR Project TA01011740 — “Hybrid high—density letemperature microwave
plasma sources in matrix configuration suitable goswth of advanced materials and
their (nano—) composites on 2-D and 3-D substfat@911-2014; Principal
investigators: Ing. Anton Pijak, Ing. Jaroslav Dogldng. Pavel Martinek, Ing. i
Pitrunk, SVCS Process Innovation, s.r.o., Co—ppakinvestigators for the Institute of
Physics: Ing. Alexander Kromka, Ph.D., Mgr. Martiteda, Ph.D., Mgr. Zdek
Hubicka, Ph.D., RNDr. Lubomir Jastrabik, CSc. RNDr., #fitdzslav Stréak, Ph.D.

Project Ministry of Education LC06040 - “Structuréer nanophotonics and
nanoelectronics,” 2006—2011; Principal investigafmof. RNDr. Tomas Sikola, CSc.,
Brno University of Technology/Faculty of Mechanic&ingineering, Co—principal
investigator for the Institute of Physics: RNDr.tAnin Fejfar, CSc.

Project Ministry of Education, “Research Centresbgramme, 1M06002 — “Optical
structures, detection systems and relevant techredofor low photon number
applications,” 2006—-2011; Principal investigatorofp RNDr. Miroslav Hrabovsky,

DrSc., Palacky University in Olomouc/Faculty of &ute, Co—principal investigator for
the Institute of Physics: RNDr. Ofej Haderka, Ph.D.

Industry and Trade ministry project FR-TI3/521 —ethnology of new magnetic
nanoparticles for diagnostics and therapy in orgglo 2011-2015; Principal
investigator: Ing. & Zelenka, CSc. — SYNPO, a.s., Co—principal inggdtr for the

Institute of Physics: as.prof. Ing. Emil Pollert,Sa.

Industry and Trade Ministry Project FR-TI2/736 — ddular scanning electron
microscope,” 2010-2014; Principal investigator: TSl a.s., Co—principal
investigator for the Institute of Physics: Ing. Adeder Kromka, Ph.D.

Projects with international cooperation:

EU Projects

ERC EU Advanced Grant No. 268066 —grant for advdresearch workers from the
European Research Council — Project title: “Spimite based on relativistic phenomena
in systems with zero magnetic moment”. RecipiendDRTomas Jungwirth, Ph.D.,
project realisation: 2011-2015; project budget: EXJRmillion.

7FP EU project type: Large, thematic priority: NMProject title: MULTIFUN —
“Multifunctional nanotechnology for selective deiiea and treatment of cancer,” 2011—

33



2015; 16 partners from 7 countries, project budg®iR 13.17 million, coordinator:
Blanca Jordan, Atos Origin Sociedad Anonima Esma(®pain); the Institute of Physics
is a project partner.

7FP EU project type: Large, thematic priority: NMproject title: N2P — “Flexible
production technologies and equipment based on sghssic pressure plasma
processing for 3—-D nano-structured surfaces,” 22082; 22 partners from 8 countries,
project budget: EUR 10.47 million, coordinator: ¢alKrause, Fraunhofer—Gesellschaft
zur Foerderung der Angewandten Forschung E.V. (@eyn the Institute of Physics is
a project partner.

7FP EU project type: Small, thematic priority: NMPBroject title: NAMASTE —
“Nanostructured magnetic materials for nanospint®h 2008—2011; 7 partners from 4
countries, project budget: EUR 3.25 million, cooator: Paul Cartledge, University of
Nottingham (United Kingdom); the Institute of Plysiwas a project partner.

7FP EU project type: INFRA, thematic priority: NMproject title: ELI-PP — “Extreme
light infrastructure preparatory phase,” 2007-2016; partners from 15 countries,
project budget: EUR 7.96 million, coordinator: Gaihe Sarrazin, Centre National de la
Recherche Scientifique (France); the Institutetofdics was a project partner.

COST programme

0OC10007 — “Electron transport in IlI-N-V compoundanostructures” 2010-2012,
Principal investigator: Mgr. Miroslav Mensik, Drlnstitute of Macromolecular
Chemistry AS CR, Co—principal investigator for thmstitute of Physics: RNDr. Karel
Kral, CSc.

OC 137 - “Transport of charge carriers in solid esolar substances and nanoparts,”
3/2006-12/2010; Principal investigator: Ing. Iré¢ratochvilova, Ph.D.

0C09023 — “Nanoscopic ferroelectrics and their spscopic characterisation 2,” 2009;
Principal investigator: RNDr.ieémysl Vark, CSc.

0OC08030 - “Electromagnetic treatment of nanostmactunaterials based on 3d metals,”
2008-2009; Principal investigator: Ing. Bc. Fragiti¥-endrych, Ph.D.

KONTAKT Programme
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MEO08109 - “Dynamic nano—clusters in polar perowskit 2008-2012; Principal
investigator: Ing. 3 Hlinka, Ph.D.

MEO09048 — “Using the magic height metal islands foe study of reactivity and
nanoscale physics,” 2009—-2012; Principal investigaas.prof. RNDr. Zdetk Chvoj,
DrSc.

ME10069 - “Material engineering for superconductor2010-2012; Principal
investigator: RNDr. MiloS Jirsa, DrSc.

ME10076 — “Assembling and characterisation at atorstale using atomic force
microscopy,” 2010-2011; Principal investigator:.Ifgvel Jelinek, Ph.D.



MEBQ091125 — “Deposition and characterisation of asructured hard coatings with
tailored optical properties,” 2011-2012; Principavestigator: Ing. Michal Novotny,
Ph.D.

MEB061012 — “Study of nanostructured heterogeneunaterials using scanning probe
methods,” 2010-2011; Principal investigator: RNBntonin Fejfar, CSc., Co—principal
investigators: Ing. 8i Cervenka, Ph.D., Veronika Kalusova, Mgr. Marie K&gtRNDr.
Martin Ledinsky, Ph.D.

MEBO090901 — “Hexaferrite—spinel intergrowth nanogmsite particles for cancer
treatment using magnetic fluid hyperthermia,” 20880; Principal investigator: Ing.
Pavel Veverka, Ph.D.

MEBO020914 - “Functionalisation of DNA and opticaludy of the transport of
nanodiamond patrticles through the cell membranelfog delivery application,” 2009—
2010; Principal investigator: prof. MiloS Nesladéh.D., HDR.

ME 866 — “and research of new semiconductor strestwf quantum dots,” 3/2006—
12/2010; Principal investigator: RNDr. Karel Kr@lSc.

Other international projects

Project HQ0147-09-C—-0005, MDA USA, 2009-2011; —dfalcterisation of low defect
density native gallium nitride materials,” Prindipimvestigator for the Institute of
Physics: as.prof. Ing. Eduard Hulicius, CSc.

Experts/field

prof. RNDr. Igor Barto§, DrSc. — theory of surfaeesl interfaces
RNDr. Miroslav Cukr, CSc. — technology of MBE
RNDr. Vaclav Drchal, CSc. — theory of magnetic ssanductors

RNDr. Antonin Fejfar, CSc. — probe microscopy, rmagstalline materials, thin layers
of semiconductors for solar cells

Ing. FrantiSek Fendrych, Ph.D. — deposition of mgaoular magnetic layers,
magnetoresistance, spin—dependent tunnelling ofreles

as.prof. Ing. Eduard Hulicius, CSc. — quantum disi@mal semiconductor structures,
epitaxial semiconductor technologies, especially\Np&

Ing. Alice Hospodkova, Ph.D. — MOVPE technologynainostructures, quantum wells
and dots

Ing. Vladimir Chéb, CSc. — surfaces of semicondisctat the atomic level,
characterisation and calculations

RNDr. Tomas Jungwirth, CSc. — spintronics, nandededcs, theory of the Hall effect
prof. Ing. Miroslav Jelinek, DrSc. — thin layerasér deposition, laser applications

Ing. Pavel Jelinek, Ph.D., — surfaces of semicoimsicat the atomic level, AFM,
modelling, calculations
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- RNDr. Stanislav Kamba, CSc., — nanodielectrics

- RNDr. Jan Kgka, DrSc. — multifunctional materials in the arefanmn—crystalline
semiconductors with an emphasis on nanotechnotmggmic nanoelectronics

- RNDr. Miroslav Kotrla, CSc. — theory of surface gtb processes, methodology of
numerical simulations

- RNDr. Karel Kral, CSc. — quantum theory of soliggantum transport in nanostructures,
quantum counting

- Ing. Ludk Kraus, CSc. — nanomagnetic materials

- RNDr. Jii J. Mare§, CSc. — transport properties of low—disienal semiconductor
nanostructures

- Ing. Vit Novak, CSc., — MBE technologies, spintaminanoelectronics
- Ing. Jii Oswald, CSc. — luminescence of low—dimensionalisenductor nanostructures

- prof. RNDr. lvan Pelant, DrSc. — optical propertafsnanocrystalline semiconductors,
especially ceramics

- RNDr. Jan Petzelt. DrSc. — dielectric, ferroelextimfrared and Raman spectroscopy
- as.prof. Ing. Emil Pollert, DrSc. — nanomagnetidemals for medical use

- Ing. Ludvik Sm&ka, DrSc. — spintronics, theory of low—dimensiostalictures

- Ing. Pavel Seda, DrSc. — theory of low—dimensional structures the Hall effect

- RNDr. Antonin Sininek, CSc. — electron states in volume and on thiaces of solids
and nanostructures

- RNDr. Milan Varé¢ek, CSc. — preparation and characterisation of dramand
nanodiamond layers.

3.1.7 INSTITUTE OF PHYSIOLOGY AS CR, a public research
institution (FGU)

Videniska 1083, 142 20 Prague 4, ID: 67985823

www.biomed.cas.cz/fgu

A brief description of the Institute

The Institute was established on 1 January 1954uak taken over from the physiology
department founded in 1953 as part of the formexcBaslovak Institute of Biology. As a
laboratory for basic biomedical research, the fatgifocuses on the following main thematic
areas:

* In neurophysiology it deals with a spectrum of peoftis ranging from mechanisms
of the release of neurotransmitters to their memdbr@ceptors to the regulation of
bodily functions at the level of the entire orgamis
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« In cardiovascular physiology, it concentrates orveltgpmental aspects of the
contractile function of the myocardium, experiméntaypertension, and the
physiology of epithelia with special emphasis oe tlole of proteins and cell
membranes and on finding appropriate genetic mankkcertain illnesses that are a
serious problem for our society (e.g. hypertensdiabetes etc.). Attention is also
devoted to the construction of bioartificial blogdssels and heart valves by the
methods of tissue engineering.

* In molecular and cell physiology, the Institutenisrking on problems related to cell
metabolism, the transmission of signals, and thesort of substances with high
energy content with the goal of contributing towsandnderstanding of cellular
processes and interactions among cells. Another, maadern discipline in
physiology is the study of the interaction of celigh artificial materials for tissue
replacement, representing synthetic analogs oéxtracellular matrix.

The Institute’s research activity is divided int® @epartments. Research focusing on the area
of nanobiotechnology is being conducted mainlyhia following departments:

« Department for analysis of biologically significasuibstances (department head: I.
MikSik)

« Department of protein structures (J. Teisinger)
« Department of biomaterials and tissue engineetin@écakova)
« Department of biomathematics (L. Kubinova)

The director of the Institute is RNDr. Lucie Kubirdg CSc.

Focus of research and development

During the years 2005-2011, research at the ItstittiPhysiology focused mainly on issues
from the research proposal AV0Z250110509Investigation of the molecular and cellular
basis of physiological and pathophysiological prosses in order to clarify the
pathogenesis of important human diseasg4/2005-6/2010; Principal investigator: RNDr.
Jaroslav Kunes, DrSc., 7/2010-12/2011; Co—prindipastigator: RNDr. Lucie Kubinova,
CSc., classification — area 3, share of nanotedgyalesearch — 30%.

The goal of the research proposal was to gain neawledge about physiological and
pathophysiological processes at the molecularuleg)l and whole organism level, leading
towards a deepening of knowledge of the theorefmahdations of human medicine. At the
level of molecular and cellular physiology, therasastudy of the relationship between the
structure and function of key regulating moleculestabolism, and energetic metabolism of
cells, the transport function of cell membranescima@isms of rapid transmission of signals
between and within cells, and the genetic detertioinaf these functions. At the organ and
system levels, there has been research on deveit@naspects of the causes of obesity,
arteriosclerosis, and hypertension, as well asherfunction of the heart and the circulatory
system and the integrative function of the nerveustem. The results should contribute
towards a greater understanding of the pathogenebisserious human metabolic,
cardiovascular and nervous disorders, with the gbahproving their diagnosis and finding
new, effective means of therapy and prevention. résearch proposal encompassed selected
areas of nanobiotechnology and nanomedicine.

The Institute is involved in the building of ti&oCev Centre of ExcellenceAt a cost of
CZK 2.5 billion during the years 2012-2015, thejgcts goal is to build a centre for
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excellent research in the Central Bohemian towrvVes$tec. The research will focus on
detailed study of cellular mechanisms at the mdéecievel, research and development of
new therapeutic procedures, prompt diagnosis, dicétly active substances including
chemotherapy agents, natural antibiotics, developmktissue for the repairing of damaged
organs, protein engineering, and other technologMere information is available at

www.biocev.eu.

Focus of research and development in nanotechnolegi

Research being conducted at the Institute of Plogjofocuses on nanobiotechnologies and
nanomedicine, such as:
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The study of adhesion, growth, differentiation,bifidy, and immune activation of cells
(especially vascular and bone cells) in cultures antificial stable and degradable
materials for tissue replacement

The influence of the nanostructure and microstmectif a material on cell behavior

Innovation of existing bone and vascular replacemefe.g. improvement of the
integration of composite joint replacements in aagion with the company Beznoska,
s.r.o., reconstruction of the tunica intima anddammedia in vascular prostheses made by
the company VUP, a.s. in Brno)

Construction of bioartificial replacement blood sels, heart valves, and bones
Systems for the delivery of medications to autatpdanted blood vessels

Microstructured surfaces for regionally selectie#l adhesion for tissue engineering and
biotechnology (e.g. microarrays)

Confocal and two—photon microscopy: analysis of adaapplication of modern
fluorescence methods and methods of two—photorostopy, calibration measurements

New methods for the identification and quantifioatiof physiologically significant
substances

Interaction of cells with hard biocompatible layemnstructed from carbon nanoparticles
(nanodiamonds, fullerenes, nanotubes) with comg®esif a polymer—nanotube for

construction of 3D scaffolds for bone replacemenith composites of a polymer—

ceramic nanopatrticle

Interaction of vascular and bone cells with corgtans made of nanofibers made by the
company Elmarco from Liberec and at the Techniaa/ersity of Liberec

Covering of vascular prostheses with nanostructlagers of protein molecules and their
endothelialisation

Construction of systems for targeted delivery oflioation to blood vessels with the aid
of nanofiber carriers

The use of nanofibers for construction of hearveal

Cell interaction with materials with hierarchicalbrganized micro— and nanostructure
resembling the architectonic principle of physiatad tissue



In 2011, the Institute worked on 128 programmeasdeprojects.

Projects implemented in nanotechnologies

a)

b)

Projects implemented by the Institute:

Project GA CRGAP108/11/0794 — “Visualisation oflagken production in osteogenic
cells cultivated on nanocrystalline diamond film&011-2013; Principal investigator:
RNDr. Lucie Kubinova, CSc., Co—principal investmyating. Alexander Kromka, Ph.D.,
Institute of Physics AS CR.

Selected projects on whose implementation thetuitsstis cooperating:

GA Project AS CR IAAX00100902 - “Electronically andhemically optimized
nanocrystalline diamond structures for bio—appiicet,” 2009-2012; Principal
investigator: RNDr. Milan Vattek, CSc., Institute of Physics AS CR,Co—principal
investigator for the Institute of Physiology AS OR. Lucie B&&akova, MD, CSc.

Project GA CR GA106/09/1000 — “Bioinspired nanocasife structures for bone tissue
regeneration,” 2009-2012; Principal investigatarg.l Karel Balik, CSc., Institute of

Rock Structure and Mechanics AS CR, Co—principaksatigator for the Institute of

Physiology AS CR: Dr. Lucie Bakova, MD, CSc.

Project GA CR GA203/09/0675 — “The utilisation obld nanoparticles in capillary
electrophoresis and capillary electrochromatogrdphy2009-2011; Principal
investigator: Dr. RNDr. David Sykora, Institute offhemical Technology,
Prague/Faculty of Chemical Engineering, Co—principaestigator for the Institute of
Physiology AS CR: as.prof. Ing. Ivan MikSik, DrSc.

Project GA CR GAP107/11/1856 - “Metal-fullerene oewmposites and their
biological applications,” 2011-2013;Principal intigator: Mgr. Ji Vacik, CSc.,
Institute of Nuclear Physics AS CR, Co—principaldstigator for the Institute of
Physiology AS CR: Dr. Lucie Bakova, MD, CSc.

Project Ministry of Industry and Trade FR-TI13/088Bevelopment of implants, tools

and fixators with antibacterial coating on the basi nanostructured surfaces,” 2011—
2013; Principal investigator: Ing. Zd#n Cejka, Co—principal investigator for the
Institute of Physiology: Dr. Lucie Bakova, MD, CSc.

Project Ministry of Education, “Centres for Basiegearch” programme, LC066063 —
“Fluorescence microscopy in biological and medicakearch,” 6/2006-12/2011;
Principal investigator and coordinator: as.prof.ritaHof, Dr. rer. nat., J. Heyrovsky
Institute of Physical Chemistry AS CR, Co—principavestigator for the Institute of
Physiology: RNDr. Lucie Kubinovéa, CSc.

Project GA CR P108/10/1106 — “The structure ancperties of modified polymers for
tissue engineering,” 2010-2014; Principal investigarof. Ing. Vaclav Svatk, DrSc.,
Institute of Chemical Technology, Prague, Co—ppatinvestigator for the Institute of
Physiology: Dr. Lucie B&kova, MD, CSc.

Project GA CR P108/10/1858 — “Stability and biocatilpility of surface of oxidic layer
on a monophasic TiNb alloy,” 2010-2012; Principalastigator: prof. RNDr. Viadimir
Stary, CSc., Czech Technical University, Praguedfacof Mechanical Engineering,
Co—principal investigator for the Institute of Plojsgy: Dr. Lucie B&akova, MD, CSc.
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- Project GA CR P108/11/1857 — “Polymer biomaterfalsvascular tissue engineering,
2011-2014; Principal investigator: RNDr. FrantiS&yp&ek, CSc., Institute of
Macromolecular Chemistry AS CR, Co—principal invgstor for the Institute of
Physiology: Dr. Lucie B&kovéa, MD, CSc.

- Project Excellence Centre GA CR P108/12/G108 - pRration, modification and
characterisation of materials by radiation,” 2012+&, Principal investigator:prof. Ing.
Vaclav Svokik, DrSc., Institute of Chemical Technology, Pragu@o—principal
investigator for the Institute of Physiology: Duudie Ba&akova, MD, CSc.

- Project GA CR P108/12/1168 — “Carbon nanolayerspstaucture, and nanoparticles on
substrata for possible applications in medicine alettronics,” Principal investigator:
prof. Ing. Vaclav Svafik, DrSc., Institute of Chemical Technology, Prag@o—
principal investigator for the Institute of Physigly: Dr. Lucie B&akova, MD, CSc.

- Project GA CR P107/12/1025 — “Comprehensive stuflynodern alloys of beta—
titanium intended for biomedicine,” Principal intgsator: as.prof. RNDr. Milo3
Janeéek, CSc., Charles University/Faculty of Mathemat&sl Physics, Co—principal
investigator for the Institute of Physiology: M@farta Vandrovcova, Ph.D.

- Project Ministry of Agriculture NT 11 270 01 — “Bge engineering for autologous
pericardial valve replacement,” 2010-2013; Principaestigator: Dr. Jan Pirk, MD,
DrSc., Institute of Clinical and Experimental Medie, Prague, Co—principal
investigator for the Institute of Physiology: M@iena Filova, Ph.D.

- Project TACR TA01011141 — “Comprehensive researohjaint replacements, with
improved functional characteristics, based on bgtanium alloys,” 2011-2014;
Principal investigator: Ing. Jaroslav Fencl, BEZNG@S s.r.o0., Kladno, Co—principal
investigator for the Institute of Physiology: Dudie Ba&akova, MD, CSc.

Results in nanotechnologies/cooperation

- Cooperation with the manufacturing and clinical esigis (Beznoska, s.r.o, Kladno;
Prospon s.r.0., Kladno, VUP, a. s., Brno; Synthesis., Pardubice; ELMARCO s.r.o.,
Liberec; IKEM, Praha; Bulovka Hospital, Prague),

- Patents:

Czech patent: Brynda, Eduard; Houska, Milan; Sykova, Eva; Jeod| Pavla; Dyr, J. E.;
Filova, Elena; Riedel, Tomas; Chlupdaroslav; Lesny, Petr; Bakova, Lucie.Method of
preparation of regulated layers of fibrin on soBdrfaceslInstitute of Molecular Chemistry
AS CR, Institute of Experimental Medicine AS CR,yBiological Institute AS CR, and
Institute of Hematology and Blood Transfusion. Reaglindustrial Property Office, 2008.
Patent file number: 299687. Date of granting ofghtent: 12 September 2008

European patent: Rezek, B. — Michalikova, L. — Kromka, A. — Kallo&a, M. — Kmoch, S.
— Grausova, L. — Bakova, L. — Vaiéek, M. — Kaka, J.:Method of making arranged cell
structures No. 09761298; Z 7584, 2012
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Experts/field

- Dr. Lucie Ba&ékova, MD, CSc. — head of the Department of Bioni@te and Tissue
Engineering. At this department, the following entpe are working with
nanotechnologies:

- Mgr. Elena Filova — blood vessel cells on definedhastructured molecular layers of
proteins of the extracellular matrix, on synthetegradable polymers of functionalized
adhesive oligopeptides, spatial bioresorbable alof for tissue engineering,
development of the extravascular system for theveigl of antiproliferative substances
to the blood vessels

- Dr. Jaroslav Chlupa MD — practical use of molecular protein layers thee innovation
and endothelialisation of clinically used polyethy terephthalatevascular prostheses
made at the Research Institute of Education (VURBr

- Mgr. LCubica Grausova — interaction of bone cells withtarals modified with carbon
nanoparticles (nanodiamonds, nanotubes, fullerenes)

- Mgr. Martin Pd&izek — nanofibrous materials with carbon ceramicigas for bone
tissue engineering

- Mgr. Marta Vandrovcova — bone cells on hard biocatifpe nanostructured layers of
carbon-titanium, on layers of TiO and on polymer composites with ceramic
nanoparticles

3.1.8 INSTITUTE OF GEOLOGY AS CR, a public research
institution

Rozvojovéa 269, 165 00 Prague 6 — Lysolaje, ID: GB3.

www.gli.cas.cz

A brief description of the Institute

The Institute’s history reaches back to 1960, wimeconnection with the growing need for
comprehensive scientific research, two geologicaliignted institutes were founded: the
Institute of Geology and the Institute of Geochdmgisnd Mineral Resources, both of the
Czechoslovak Academy of Sciences. In 1964, theyeweerged into the united Institute of
Geology of the Czechoslovak Institute of Sciendas1979, the Institute of Geology and
Geotechnology was founded by the merger of thatistof Mining and the Institute of

Geology of the Czechoslovak Academy of Scienced4.9®0, the Institute of Geology of the
Czechoslovak Academy of Sciences was restoredjtanentually became the Institute of
Geology AS CR.

Focus of research and development

Structural geology, geological study of terraingtform development, magnetostratigraphy,
geochemistry of endogenous and exogenous procgstespgy of magmatic, metamorphic,
and sedimentary  rock, economic  geology, phytopatéogy, including

microphytopaleontology, zoopaleontology of vertéésa and invertebrates, and
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paleoecology, together with Quaternary geology agelteology, and environmental research
represent the traditional subjects of research het Institute of Geology. For the

specialisations listed above, conditions were eabaat the Institute of Geology for

postgraduate doctoral studies, and the Institutesésd by Charles University and Masaryk
University as a postgraduate study centre. Bilhmd multilateral cooperation for work on

a wide range of internationally organized projeftsy. IGCP, PAGES, Environmental

History of the Egyptian Western Desert), and a nemmi¥ grant projects are among the
characteristic features of the research. In 20%l Itistitute worked on 31 programme
research projects.

Comprising a part of the Institute are chemicabtalories equipped with ICP EOS and ICP
MS instruments for the determination of elementaimposition and trace or ultratrace
analysis, as well as an ultra—clean laboratory.

Project implemented in nanotechnologies

- Project GA CR GA202/09/1206 — “Nanocrystal Heterogmus Solar Cells,” 2009—
2011; Principal investigator: prof. Ing. FrantiSé&hauer, DrSc., Tomas Bata University
in Zlin, Co—principal investigator for the Institutof Geology AS CR: RNDr. Jan
Rohovec, Ph.D.

Results in nanotechnologies/cooperation

The result of implementation of the project in gigs at the Institute of Geology is a new
nanocrystalline mineral on the basis of greenodkiexagonal CdS), with surfaces modified
with a surfactant from the group of amino alcoh@I€A, DEA). This material has been
characterized by chemical analysis including traoe ultratrace analysis, as well as PXRD.

3.1.9 INSTITUTE OF MICROBIOLOGY OF THE AS CR, a public
research institution (MBU)

Videniska 1083, 142 20 Prague 4, ID: 61388971

www.biomed.cas.cz

A brief description of the Institute

The groundwork for the institution was laid in 19&@h the creation of the microbiology
department in the former Central Institute of Bgplowhich became the Institute of Biology
of the Czechoslovak Academy of Sciences on 1 Jgnl@563 after the founding of the
academy. On 1 January 1962, the Institute of Biplofjthe Czechoslovak Academy of
Sciences was split up into several independenittitisns; the Institute of Microbiology of
the Czechoslovak Academy of Sciences was created §everal of the former Institute’s
departments and laboratories.

The activity of the Institute of Microbiology AS CRcuses on scientific research in the
areas of physiology, biochemistry, and geneticen@froorganisms, molecular biology and
molecular microbiology, the study of microbial punts and their creation, research on
biodegradation activities of microorganisms, and symbiotic relationships of biological
models, including the development of new biotecbgial procedures.

Research activity is being conducted in 5 sectors:
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« Biogenesis and biotechnology of natural substafaesartment head: M. Flieger)
e Cellular and molecular microbiology (J. NeSvera)
e Ecology (F. Nerud)
« Immunology and gnotology (Rihova)
e Autotrophic microorganisms (O. Prasil)
The director of the Institute is RNDr. Martin Bil&)rSc.

The sectors are divided into 29 laboratories. Rebein the area of nanobiotechnology is
being conducted mainly at the Laboratory of Chamésation of Molecular Structures (V.

Havlicek), the Laboratory of Biotransformation (V.tdé6), the Laboratory of Tumor

Immunology (M. Kovd), and the Laboratory of Protein Architecture (keZBuska).

Focus of research and development

In the years 2005-2010, research focused on thstiqns of the following research
proposal:

Research proposal AV0Z50200520Microorganisms in Research and Biotechnologies,”
1/2005-12/2010; Principal investigator: prof. RNBlankaRihova, DrSc., total costs for the
entire period of implementation: CZK 1,624,775,00(551,887,000 of which was from the
state budget. Classification — area 3, share abteahnology research — 20%.

Work focused on genomics, proteomics, bioinfornsgtigphysiology, stress factors,
differentiation, morphology, phylogenesis, and eggl of microorganisms, including their
biodegratory activities, and on mechanisms of theirg—term adaptation to unfavorable
conditions. Also studied were biotransformationsl aacombinant and transgenic microbe
technology. By breeding and molecular genetic n@thoecombinant microorganisms were
prepared, and their products were obtained at sgrarational scales. For algae and bacteria,
there was study of the molecular mechanisms ofqsyothetic processes and of phototropic
and heterotrophic reproduction.

There was analysis of molecular aspects of battpathogenicity, innate and acquired
immune reactions in conventional and microbe—fragmals, and their regulation under
changed physiological and pathological conditiofsgention is dedicated to the study and
possible influencing of autoimmune reactions anchdrous diseases, the preparation of
vaccines, anti-tumor medications, and immunother&oyne studies fall within the area of
nanotechnology and especially nanobiotechnologyremdmedicine, e.g.:

- Preparation of organometallic nanocomposites basesbluble exopolysaccharides, Al,
Fe, Cu, and Cd (M. Flieger)

- Targeted transport of drugs — anti-tumor medicatith covalent bonds to a polymeric
carrier (B.Rihova)

- Development of electrochemical biosensors for thetection of herbicides (J.
Masojidek)

- Genetic modification of Type | restriction modiftean enzymes for their use in
nanobiotechnology — the molecular motor, a compba€hiosensors (M. Weiserova)

In 2011, the Institute worked on 160 programme gmojects. A key project primarily
involving infrastructure is theCentre for Algal Biotechnologies inTrebai (Algatech),
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ED2.1.00/03.0110, 2011-2014, project budget: CZR&,230,000. The director of the centre
is prof. RNDr. Ondej Prasil, Ph.D.. The goal of the project is intdigm and coordination of
research capacity with the goal of creation andhér development of a technological
platform in the area of algal biotechnologies, amkcifically to develop new types of
cultivation facilities and procedures for highlyopuctive, economical mass production of
microalgae in an autotrophic regime, includinggtecessing and fractionation, to develop
and use new instruments and methods for monitahieggrowth of microalgae, to develop
research on the process of photosynthesis for aégdecyanophytes, and to develop and
apply methodological procedures for heterotropkienentation for the production of algal
biomass and its processing, including fractionatioid isolation of valuable substances for
making food supplements, animal feed, and othelicgtjons.

The Institute is involved in the building of tlEoCev Centre of Excellence At a cost of
CZK 3.2 billion during the years 2011-2015, thejgcts goal is to build a centre for
excellent research in the Central Bohemian towrVes$tec. The research will focus on
detailed study of cellular mechanisms at the mdéecievel, research and development of
new therapeutic procedures, prompt diagnosis, dicdtly active substances including
chemotherapy agents, natural antibiotics, developmktissue for the repairing of damaged
organs, protein engineering, and other technologMere information is available at
www.biocev.eu.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project Ministry of Education 7E11026 — “Developrefi nanodiamond intracellular
nanoprobes for oncogen transformation dynamicsving cells,” 2011-2013; Principal
investigator: Dr. Anna FiSerova, MD, Ph.D.

- Project Ministry of Education 2B08062 — “Genetiadgphysiological manipulations in
bacterial degraders of aromatic pollutants andr tapplication,” 2008—2011; Principal
investigator: Ing. Miroslav Patek, CSc., Co-primtipinvestigators: Ing. Ljuba
Stehltkova, DEKONTA, a.s., Mgr. Zdesk Kozlicek, MikroChem LKT spol. s r.o., prof.
RNDr. Vladimir Jirki, DrSc., Institute of Chemical Technology, Pragaelity of Food
and Biochemical Technology, prof. Dr. Ing. Mirosidernik, CSc., Technical University
of Liberec/Faculty of Mechatronics, Informatics anterdisciplinary Studies

- Project, “Nanotechnology for Society” programme, 200200651 — “Nanoparticulate
and supramolecular systems jor targeted drug dglivéd7/2006—12/2010; Principal
investigator: prof. RNDr. BlankRihova, DrSc.

- Project Ministry of Education, “Basic Research Qesit programme, LC06010 —
“Centre for Biocatalysis and Biotransformation,” 2806-12/2011; Principal
investigator: prof. Ing. Vladimir ¥n, DrSc.

b) Selected projects on whose implementation thetuestis cooperating:

- 7FP EU project type: Small, thematic priority: KBBproject title: DINAMO —
“Development of diamond intracellular nanoprobesr foncogen transformation
dynamics monitoring in living cells,” 2010-2013;p@rtners from 5 countries, project
budget: EUR 3,970,000, coordinator: Christine Vaputden, Interuniversitair Micro—
Electronica Centrum VZW (Belgium); the InstituteMicrobiology AS CR is a partner.
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Project GA CR GA106/09/1378 — “Micro— and nanofibefrom biodegradable
polymers,” 2009-2012; Principal investigator: asfpng. Jii Brozek, CSc., Institute of
Chemical Technology, Prague/Faculty of Chemical hhetogy, Co—principal
investigator for the Institute of Microbiology ASRERNDr. Censk Novotny, Ph.D.

Project GA CR GA104/09/0694 - “Advanced Photocdialy Processes -
Nanotechnology for the Environment,” 2009-2011;nEipal investigator: Ing. Olga
Solcova, CSc., Institute of Chemical Processes RS @—principal investigator for the
Institute of Microbiology AS CR: RNDr. Tomas Cajthg Ph.D.

Project AS CR KAN200520702 — “Nanoimmunosensors ¢gtokine detection,”
01/2007-12/2011; Principal investigator: Ing. PetSebo, CSc., Institute of
Biotechnology AS CR, Prague, Co-principal invedtigafor the Institute of
Microbiology AS CR: Ing. Radim Og&ka, Ph.D.

Project AS CR KAN400720701 - “Hierarchic nanosystefor microelectronics,”
1/2007-12/2011; Principal investigator: Ing. Olgalc®va, CSc., Institute of Chemical
Processes AS CR, Prague, Co—principal investigatothe Institute of Microbiology:
RNDr. Toma$ Cajthaml, Ph.D.

Project Ministry of Education 2B06053 — “New metBofibr the characterisation and
identification of probiotic bacterial strains siita for functional foods,” 2006—2011,;
Principal investigator: as.prof. Ing. Bohuslav Rht CSc., Masaryk University/Faculty
of Science, Co—principal investigator for the Ingg of Microbiology: RNDr. Hana
Kozakové, CSc.

Project Ministry of Education 1M0505 — “Centre f@argeted Therapeutic Drugs,”
1/2005-12/2011; Principal investigator: as.prof.. Madimir Viklicky, MD, CSc.,
Nuclear Research InstituikeZ a.s., Husinec ReZ, Co—principal investigator for the
Institute of Microbiology: prof. RNDr. BlankRihova, DrSc.

Project Ministry of Education 1M0506 - “Centre fdviolecular and Cellular
Immunology,” 1/2005-12/2011; Principal investigatqrof. RNDr. Vaclav Héejsi,
CSc., Institute of Molecular Genetics AS CR, Pradhe—principal investigator for the
Institute of Microbiology AS CR: Ing. Peter Seb®&€

Experts/field

as.prof. RNDr. Karel BezouSka, CSc. — moleculatdgp

RNDr. Miroslav Flieger, CSc. — genetics and physjgl of microorganisms and analytic
chemistry

prof. RNDr. BlankaRihova, DrSc. — the immune system and genetic réignlaf
production of antibodies, tumorous diseases

RNDr. Marie Weiserova, CSc. — nanobiotechnologylemwaar motors
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3.1.10 INSTITUTE OF ANALYTICAL CHEMISTRY AS CR, a public
research institution (IACH)

Vevei 97, 602 00 Brno, ID: 68081715

www.iach.cz/uiach

A brief description of the Institute

The Institute was founded from the Laboratory f@ Analysis of Gases of the Czechoslovak
Academy of Sciences on 1 January 1956 and wasaeaeg on 1 January 1966 as the
Institute for Instrumental Analytical Chemistry tife Czechoslovak Academy of Sciences.
On 1 January 1974 the name was changed to theutestf Analytical Chemistry of the
Czechoslovak Academy of Sciences. On 1 January ,20M@7 Institute became a public
research institution.

Work at the Institute focuses mainly on researcd development of new principles,
methods, and instrumentation in the area of amalythethods usable for the development of
other areas of science, especially biology, medicamd the protection of human health and
the environment. Basic research focuses in pasticoh separation and spectral methods,
system miniaturisation and nanotechnology; in tteaatudied, the focus is on proteomics,
genomics, trace element and special analysis, sisabf medications, bodily fluids, and
monitoring of the environment. Research is condlioieseven scientific departments:

» Bioanalytical instrumentation (department head=étet, CSc.)

»  Electromigration methods (department head: proDRN. Baek, DrSc.)

e Analytic chemistry of the environment (departmeeadh Ing. Z. Véefa, CSc.)

«  Separation in the liquid phase (department heau: RNDr. K. Slais, DrSc.)

» Proteomics and Glycomics (department head: IngoBalova, CSc.)

* Separation of compressed liquids (department hgad: RNDr. M. Roth, CSc.)

» Trace element analysis (Prague laboratory — depattrhead: prof. RNDr. J.
Dédina, CSc., DSc.)

Focus of research and development

In the years 2005-2011, research focused on thetiqns of the research proposal
AV0Z40310501 —*“Advanced analytical techniques for bioanalysis, evironmental
analysis and nanotechnology,” 1/2005-12/2011; Principal investigator: prof.RNDr.
Ludmila Ktivankova, CSc., total costs for the entire projpatiod: CZK 421,477,000, CZK
400,947,000 of which came from the state budgeas&iication — area 7a, share of
nanotechnology research — 40%.

The goal of the research proposal was to gain #¢tieai and practical knowledge from the
area of analytical chemistry for use also in otfeds, and in particular in bioanalysis (e.g.
genomics, proteomics), ecology, and nanotechnaoghttention was focused on the
development of theoretical principles, instrumentat and applications of progressive
separation and spectroscopic methods of analytbamistry. The separation branch of
research encompassed methods using as the driviog the separation of an electric field,
sorption, the flow of liquids and the density degemce of their solvation ability, force
fields, or chemical reactions and their mutual comations. The branch of spectroscopy
focused on mass spectrometry, atomic spectroscapgl, optical detection techniques,
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including new color and fluorescence standards useseparation methods. Besides new
fundamental knowledge, the results also includdiegtpns for medicine, environmental
protection, the food industry, and preparationlobuclean materials.

In 2011, the Institute worked on 19 programme neseprojects.

Research in nanotechnologies

Many of the problems studied in the aforementiodegartments fall under the areas of
nanoanalysis, nanobiotechnologies, nanomedicing, aaralysis of nanoparticles, although
they are not so named at the Institute. Researchthig area focuses on microfluids,

luminescence detection with the use of quantum, eaisostructured surfaces for biosensors,
combining of microfluids with mass spectrometry, matithic nanostructured materials,

enzymatic microreactors with the use of immobilmaton surfaces of microchannels,

polymer monoliths, magnetic nanoparticles etc. Takoratory also takes part in the

discovery of the influence of nanoparticles onrliyorganisms.

Projects implemented in nanotechnologies

- Project GA CR GAP503/11/2315 — “Study of transpafrinhaled nano—sized particles
(Pb, Cd) and their allocation in organs,” 2011-2@®#8ncipal investigator: Ing. Zbyk
Vecefa, CSc., Co—principal investigator: IngiiJsmolik, CSc., Institute of Chemical
Processes AS CR, RNDr. Marcela Buchtova, Ph.Dtitis of Animal Physiology and
Genetics AS CR.

- Project GA CR GA203/08/1680 — “Nanotechnology inndtional diagnostics of
apoptotic and tumor cells,” 1/2008-12/2011; Priatipnvestigator: Ing. Karel
Kleparnik, CSc.

- Project GA CR GPP206/11/P004 — “Metal oxide nantigdar modified monolithic
supports for bioanalysis,” 2011-2012; Principakistigator: Mgr. Janaiknkova, Ph.D.

- Project AS CR, “Nanotechnology for Society” prograe) KAN400310651 -
“Nanotechnologies for protein and gene diagnosti&2007-12/2010; Principal
investigator: Ing. FrantiSek Foret, CSc.

Results in nanotechnologies/cooperation

The Institute of Analytical Chemistry cooperateshwthe Institute of Biophysics AS CR in
Brno (prof. RNDr. Emil Pak&ek, DrSc., with the Currie Institute, Paris (prdf.L. Viovy),
and with universities in Hobart (Australia, prof.abka, prof. Breadmore), Debrecen and
Boston (Northeastern University, prof. Guttman).

Experts/field

- Ing. Frantiek Foret, CSc. — microfluidics, bioas#, laser detection in connection with
mass spectrometry, detecting nanostructures

- Ing. Karel Kleparnik, CSc. — microfluidics, bioaysik, laser detection in connection
with mass spectrometry, detecting nanostructures

- Mgr. Jana Kenkova, Ph.D. — microfluidics, bioanalysis, masscgmmetry, monolithic
materials, enzymatic microreactors

- Ing. Zbyrek Vecera CSc. — nanoparticle sources and methods of dmtect
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3.1.11 INSTITUTE OF INORGANIC CHEMISTRY AS CR, a public
research institution (UACH)

Husinec ReZ 1001, 250 68 Husinecke?, ID: 61388980

www.iic.cas.cz

A brief description of the Institute

The Institute was created on 1 January 1959 frarlttboratory of Inorganic Chemistry. In
1972, the Institute was merged with the former ifut of Inorganic Syntheses of the
Czechoslovak Academy of Sciences. The Instituteageg in basic research in inorganic
chemistry and related fields with solid state pbgsiecology, and basic research in
bioinorganic chemistry.

Research is conducted at three departments anldiboatories:
* Department of Syntheses (department head: B. Griiner
« Department of Solid State Chemistry (Zerny)
«  Centre for Instrument Techniques (J. Subrt)
e Bioinorganic Chemistry Laboratory (K. Lang)
* Analytical Laboratory (T. Matys Grygar)
Some of the centre’s workers take part in the digs/of two joint laboratories:

e Joint Low Temperature Laboratory (together with thstitute of Physics AS CR
and the Charles University Faculty of Science aaduRy of Mathematics and
Physics)

e Laboratory for Material Research on Artworks (tdgatwith the Academy of Fine
Arts, Prague)

Focus of research and development

In the years 2005-2011, research focused on cgrouiha research proposal with individual
tasks concentrating on nanotechnologies: AV0Z408205 “Design, synthesis and
characterisation of clusters, composites, complexesnd other compounds based on
inorganic substances; mechanisms and kinetics of éfr interactions,” 1/2005-12/2011;
Principal investigator: Ing. Jana Bludska, CSdaltaosts for the entire project period CZK
271,302,000 from the state budget. Classificati@mea 1, share of nanotechnology research
— 30%.

The research proposal focused on design and pteparaf composite and crystalline

materials with a defined particle size, borane telss special glass, organometallic and
intercalation compounds with properties targetadufge in optoelectronics, magnetooptics,
photocatalysis, medicine, and ecology. Charact@iseencompassed a static and kinetic
approach with the goal of defining the structureactivity, and other properties of the
prepared substances.

In 2011, the Institute worked on 35 programme nedeprojects.
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Research in nanotechnologies

Research in the area of nanotechnologies is beingucted mainly at the Department of
Solid State Chemistry and the Centre for Instrunfeahniques. Research being conducted:

» Synthesis of nanostructured binary and compositéesxand sulfides. The prepared
materials are tested as photocatalysts, matemalsiégrading organophosphorus
pesticides, and detoxification catalysts (decontfsiinto nontoxic products) of
chemical warfare agents.

« Synthesis of layered double hydroxides of intera@d porphyrins and the study of
their photophysical properties and bactericidat@t.

e Synthesis of multifunction nanoparticles of metabes in a Si@ matrix by the sol-
gel method. Characterisation of the structure aedragnetic and optical properties
of those materials.

*  Preparation of nanocomposites of grapheme for enmiental engineering
e Characterisation of resultant nanostructures bgrfasitiated chemical reactions.

Since April 2004, a high—resolution transmissioecaion micrsoscope (HR-TEM) from the
company JEOL has been in operation at the Institute

Projects implemented in nanotechnologies

a)

Projects implemented by the Institute

Project GA CR P106/12/1116 — “Nanocrystalic metaties for safe, rapid degrading of
organophosorus pesticides,” 2011-2014; Principaestigator: Mgr. Vaclav Stengl,
Ph.D.

Project GA CR P208/10/2269 — “Development and stina¢ characterisation of possible
precursors of boron nanotubes based on linked hieaka, shared icosahedra through a
metal,” 2010-2014; Principal investigator: RNDrabomir Hnyk, CSc.

Project GA AS CR IAA400320901 — “Gold and silverfages modified with functional
derivatives of boron hydrides,” 2009-2011; Printipeestigator: Mgr. Tomas BaSe,
Ph.D., Co—principal investigators: MgriiVacik, CSc., Institute of Nuclear Physics AS
CR., and Dr. Lucie B&kova, MD, CSc., Institute of Physiology AS CR.

Project Ministry of Industry and Trade FR-TI1/006"Materials based on kaolinite
modified by nano—oxides of transition metals,” 26R912; Principal investigator: Mgr.
Véclav Stengl, Ph.D.

Project Ministry of Industry and Trade FI-IM5/239 “Methods of separation of

nanoparticles from the liquid phase with emphagisnaintaining the quality of the solid

nanophase,” 2008—-2010; Principal investigator: RNEakardjieva Snejana, Ph.D., Co—
principal investigator for the company NANOGIES,®.: Ing. Petr VIail

Project Ministry of Industry and Trade FI-IM5/231Realisation of new nanostructures
based on nanodispersive oxo-bisulphides Ti, CdagZactive materials for degradation
of warfare agents,” 2008-2010; Principal investigamMgr. Vaclav Stengl, Ph.D.
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b)

Project AS CR KJB200320801 — “Nanostructured dopeitles prepared from the
medium of lyotropic liquid crystals,” 2008—-2010;imipal investigator: RNDr. Jakub
Reiter, Ph.D.

Selected projects on whose implementation thetuisstis cooperating:

Project TA CR TA0210541 — “Progressive technolodmsthe manufacturing of ZnO
multifunction nanoparticles,” 2012—-2014; Principavestigator: Ing. 3 Zelenka,
SYNPO, a.s., Co—principal investigator for the itug¢ of Inorganic Chemistry: Mgr.
Vaclav Stengl, Ph.D..

Project GA CR GAP205/10/0348 — “Sandwich nanocontpsspreparation, nucleation
effects, electrical properties,” 2010-2013; Priatimvestigator: RNDr. Miroslav Slouf,
Ph.D., Institute for Macromolecular Chemistry AS ,GF—principal investigator for the
Institute of Inorganic Chemistry: Mgr. Tomas BaBg,D.

Project GA CR GAP204/10/0035 — “Hyperfine interao8 in nanosized and low-
dimensional iron oxides,” 2010-2014; Principal istigator: as.prof. Mgr. Jaroslav
Kohout, Dr., Charles University in Prague/FaculfyMathematics and Physics, Co—
principal investigator for the Institute of InorganChemistry: Ing. Adriana Lawok,
Ph.D.

Project GA CR GAP108/10/1250 — “Multifunctional rparticles: smart preparation
methods and study of their physical properties,1®&014; Principal investigator:
RNDr. Jana Poltierova Vejpravova, Ph.D., Charlesvehsity in Prague/Faculty of
Mathematics and Physics, Co—principal investigafimr the Institute of Inorganic
Chemistry: RNDr. Ji Plocek, Ph.D.

Project GA CR GAP208/10/1678 — “Photophysics andt@themistry of self-
assembled nanostructures,” 2010-2012; Principaésiiyator: RNDr. Pavel Kubat,
CSc., Jaroslav Heyrovsky Institute of Physical Cisthm AS CR, Co—principal
investigator for the Institute of Inorganic Chemysing. Kamil Lang, CSc.

Project GA CR GA203/09/1088 — “Preparation of Nanagured Si/Ge/C Deposits,”
2009-2011; Principal investigator: RNDr. VladislB¥inek, CSc., Institute of Chemical
Processes AS CR, Co—principal investigator for ltitute of Inorganic Chemistry:
Ing. Jan Subrt, CSc.

Project Ministry of Industry and Trade FR-TI1/595'Amorphous oxide nanolayers
coated with aqueous solutions usable for indusajiglications,” 2009-2011; Principal
investigator: Ing. Katiégna Konakova, Optaglio s.r.0., Co—principal investigator the
Institute of Inorganic Chemistry: Ing. ZbgkCerny, CSc.

Projects within thé'Nanotechnology for Society”programme
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KAN300100802 — “Nanocomposite, ceramic and thimmfikcintillators,” 01/2008—
12/2012; Principal investigator: Ing. Martin NikGSc., Institute of Physics AS CR,
Prague, Co—principal investigator for the Institute Inorganic Chemistry: Ing. Ivo
Jakubec, CSc.

KAN400480701 — “Nanostructures based on carbon aotymers for use in
bioelectronics and medicine,” 01/2007-12/2011; &pial investigator: Mgr. 3i Vacik,



CSc., Institute of Nuclear Physics AS CR, Husine®ez, Co—principal investigator for
the Institute of Inorganic Chemistry: Mgr. TomasSBaPh.D.

KAN100400702 — “Nanostructured materials for cafalyelectrocatalytic and sorption
applications,” 01/2007-12/2011; Principal investiga prof. RNDr. Zdedk Samec,
DrSc., J. Heyrovsky Institute of Physical ChemistAS CR, Prague, Co-principal
investigator for the Institute of Inorganic Chemystng. Ivo Jakubec, CSc.

KAN400100653 - *“Self-Organized Magnetic Nanostrues,’ 7/2007-12/2010;
Principal investigator: Ing. Jan L&k, Ph.D., Institute of Physics AS CR, Prague, Co—
principal investigator for the Institute of InorganChemistry: Ing. Adriana Lawok,
Ph.D.

KAN 300430651 — “Nanocrystallisation of plasma g@e coatings based on eutectic
ceramic alloys,” 7/2006 — 12/2010; Principal invgator: prof. Ing. Dr. Pavel Chraska,

DrSc., Institute of Plasma Physics AS CR, Co—ppakinvestigator for the Institute of

Inorganic Chemistry: ass.prof. Ingiidiostomsky, CSc.

Other projects

Project GA AS CR IAA400720619 — “New laser—indugebcess for production of
novel carbon based nanomaterials and carbon—baseaaterials with incorporated Si,
N and B heteroatoms,” 1/2006—12/2010; Principatstigator: RNDr. Josef Pola, DrSc.,
Institute of Chemical Processes AS CR, Prague, fucipal investigator for the

Institute of Inorganic Chemistry: RNDr. Snejana Bakieva, Ph.D.

Project GA CR GA104/07/1093 — “Composite nanopketisynthesis by an aerosol
process,” 1/2007-12/2010; Principal investigatag.IPavel Moravec, CSc., Institute of
Chemical Processes AS CR, Prague, Co-principalsiigagor for the Institute of

Inorganic Chemistry: RNDr. Snejana Bakardjieva[Ph.

Project GA CR GA203/08/0831 — “Nanofabrics prodgcisinglet oxygen,” 1/2008—
12/2010; Principal investigator: RNDr. fiJiMosinger, Ph.D., Charles University,
Prague/Faculty of Science, Co—principal investigdr the Institute of Inorganic
Chemistry: Ing. Kamil Lang, CSc.

Project Ministry of Education LC523 Research Centre“Promising Inorganic
Materials,” 1/2005-12/2011; recipient: University Bardubice; Principal investigator:
prof. Ing. Miloslav Frumar, DrSc., Co—principal estigator for the Institute of
Inorganic Chemistry: Ing. Jan Subrt, CSc.

Project Ministry of Education LC 06041 Research tBer “Preparation, modification,
and characterisation of materials by energy raahidti 3/2006—12/2011; recipient:
Institute of Nuclear Physics AS CR, Husine®eZ; Principal investigator: as.prof. Ing.
Vladimir Hnatowitcz, DrSc.,Co—principal investigatéor the Institute of Inorganic
Chemistry: Ing. Jan Subrt, CSc.

Project Ministry of Industry and Trade FT-TA4/126"Research on semiconductive
nanotubes for implementation of cold emission congms,” 1/2007-12/2011, recipient:
STARMANS electronics, s.r.o., Prague; Principalgstigator: Ing. Stanislav Starman,
Ph.D., Co—principal investigator for the Institutd Inorganic Chemistry: RNDr.

Mariana Klementova, Ph.D.
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- Project Ministry of Industry and Trade FT-TA4/126"Research on semiconductive
nanotubes for implementation of cold emission conamts,” 7/2007—12/2006; recipient:
STARMANS electronics, s.r.o., Prague; Principalgstigator: Ing. Stanislav Starman,
Ph.D., Co—principal investigator for the Instituté Inorganic Chemistry: RNDr. i
Plocek, Ph.D.

Results in nanotechnologies/cooperation

- Coating materials with a self-cleaning effect usiigptocatalysts on the basis of }iO
(Detoxycolor, company: Rokospol a.s.) awarded D&My the Association of
Innovative Entrepreneurship as part of the Innavatf the Year event.

Experts/field
- RNDr. Snejana Bakardjieva, Ph.D. — electron miaopgc

- Mgr. Toma$ BaSe, Ph.D. — nanoparticles of metalepgration, characterisation and
application

- Ing. Zbyrek Cerny, CSc. — synthesis, characterisation, and eatfin of nanoparticles
of metal oxides combined with geopolymeric material

- RNDr. Mariana Klementova, Ph.D. — electron micrqsco

- RNDr. Daniel Nidansky, Ph.D. — synthesis of nanocomposites on thas bof
nanoparticles of metal oxides in a $i@atrix by the sol-gel method, characterisation of
the structure and magnetic and optical propertiglsase materials

- Mgr. Véaclav Stengl, Ph.D. — synthesis, charactédgeaand application of nanoparticles
of metal oxides prepared by precipitation procesliirem aqueous solutions.

- Ing. Jan Subrt, CSc. — powdered inorganic oxide enas, applications of
photocatalytically active Tig) pigments, electron microscopy

3.1.12 INSTITUTE OF EXPERIMENTAL BOTANY AS CR, a public
research institution (UEB)

Rozvojova 263, 165 00 Prague 6 — Lysolaje, ID: GD3R)

www.ueb.cas.cz

A brief description of the Institute

The Institute was created on 1 January 1962 frend#partments of plant physiology and of
phytopathology of the Institute of Biology of the&thoslovak Academy of Sciences. On 1
July 1990 it was split into two independent unite Institute of Experimental Botany with
laboratories in Prague and Olomouc, and the Inetinf Molecular Biology of Plants,
established from a laboratory of the Institute ap&imental Botany irCeské Budjovice,
which is now a part of the Biology Centre AS CReTlhstitute is located on 4 campuses (4
are in Prague and 2 are in Olomouc), and it isdeiiinto 17 laboratories and 1 research
station.
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The main areas of the Institute’s research aret glanetics, physiology, and biotechnologies.
Among the genetic problems studied by the Instiute the repairing of plant DNA, the
structure of large plant genomes, and the molegédaetics of pollen. Among physiological
questions, it deals primarily with hormonal and leg@al control of growth and plant
development, mechanisms of the effect of plant ¢ginawgulators, and physiological aspects
of the effect of plant viruses. In the area of éabinology, the Institute deals with the
fundamentals of production and biotransformationbaflogically active substances with
plant tissue cultures. Research in the area of inamanotechnology is conducted in the
Laboratory of Growth Regulators (a joint laboratofythe Institute of Experimental Biology
and of the Faculty of Science of Palacky Universitplomouc).

Focus of research and development

In the years 2005-2010, research focused on thestigne of one research proposal
concentrating on the biology of plants. In 201%e finstitute worked on 91 programme
research projects.

Projects implemented in nanotechnologies

- Project Ministry of Education LH11047 — “Plants amanoparticles — friends or foes?”
2011-2014; Principal investigator: RNDr. Tomas ¥qrCSc.

- Project AS CR, “Nanotechnology for Society” prograg) KAN200380801 -
“Immunonanotechnologies for hormone diagnostics,2008-12/2012; Principal
investigator: prof. Ing. Miroslav Strnad, DrSc.

Experts/field:
- prof. Ing. Miroslav Strnad, DSc. — physiology o&pts
- RNDr. Tomas Va#k, CSc — biotechnology of plants

3.1.13 INSTITUTE OF EXPERIMENTAL MEDICINE AS CR, a public
research institution (IEM)

Videnska 1083, 142 40 Prague 4, ID: 68378041

Www.iem.cas.cz

A brief description of the Institute

The Institute was founded on 1 January 1975 byntkeger of several laboratories of the
Czechoslovak Academy of Sciences that had beerdéxlihetween 1953 and '57. There was
a gradual increase to the number of independemiarels groups. After merger with the
Institute of Pharmacology AS CR in 2002, 4 new pierology departments were created at
the Institute of Experimental Medicine.

The main activity of the IEM AS CR is scientificsearch on biomedicine, especially in the
area of cell biology and pathology, genotoxicolotgratology, biochemistry, neuroscience,
stem cells, tissue replacement, nanomedicine, lwdthe development and verification of
analytical, diagnostic, and therapeutic methodsdham the results of basic research. The
IEM AS CR also conducts research in the area ofrpaeology and immunopharmacology
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in particular, as well as neuropsychopharmacol&gpsearch is conducted in 10 departments
and at two independent laboratories.

The Institute also manufactures and sells nandfiteerd nanoparticles, hydrogels, and
artificial cell carriers, stem cells and prepanmasiocontaining stem cells, cartilaginous
implants, specific cultivation media, and auxiliangdical preparations.

The Institute has been a part of the EU MEDIPRAtfasnof Excellence since the year 2000.

Focus of research and development

During the period from 2005 until 2013, researckhatInstitute has been focused mainly on
carrying out two research proposals:

AV0Z50390512 —“Molecular, cellular, and system mechanisms of sewus human
illnesses, their diagnosis, therapy, and pharmacoémrapy,” 1/2005-12/2010; Principal
investigator: Dr. Eva Sykova, MD, DrSc., total cod$br the entire project period: CZK
492,126,000, of which CZK 490,463,000 came fromdta¢e budget. Classification — area 3,
share of nhanotechnology research — 10%.

The goal was research in the area of biomedicinefawling possible practical use of the
results attained in the following fields: molecutard cellular biology, molecular embryology
and pharmacology, neurophysiology, neurochemisteyropathology, neuropharmacology
and immunopharmacology, genotoxicology, and teoatpl The research focused on the
study of mechanisms of cell function, sub—cellufdructure, receptors and mediators,
interactions of cells, the activity of cell tissard organs, and pathological changes caused to
living organisms by the effects of harmful agemtsthe internal and external environment.
The goal was to find a method of diagnosing andltitng illnesses and to perfect them for
practical use. Areas of application include heathc (therapeutic procedures in
neurosurgery, traumatology, especially of spinglries, immunology, ophthalmology,
plastic surgery, and otolaryngology), the pharmécal industry (medications and
diagnostic kits), and hygiene and epidemiology l@tion of risks to the human population
from chemical substances).

In the area of nanosciences and nanotechnolog@k, was focusing on:

- Tagging cells with superparamagnetic nanopartiales their monitoringn vivo with the
use of nuclear magnetic resonance (NMR).

- In vivo testing of materials on the basis of nanofibera asconstruction matrix for tissue,
especially of the central nervous system, and adiveetissue (cartilage).

AV0z50390703 —“New biotechnologies, nanomaterials and stem cellfor use in
regenerative medicine,”1/2007-12/2013; Principal investigator: prof. Bva Sykova, MD,
DrSc., total costs for the entire project periodkC448,891,000,o0f which, CZK 307,897,000
came from the state budget. Classification — aresh&e of nanotechnology research — 70%.

The goal of the proposal is research in the modweedical field known as regenerative
medicine. Attention focuses on research and dewsdop on procedures for the use of adult
and embryonic stem cells, biomaterials for tissuggireering, nanomaterials, new
biotechnologies, and diagnostic methods. The go&b ifind therapies for serious illnesses
that are difficult to treat at present. The resoltghe research will be especially useful for
healthcare in the following fields: neurosurgerytif@ial replacements and bridging of

defects), traumatology (brain and spinal cord iegk, neurology (Parkinson’s disease,
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multiple sclerosis), immunology (immune disorderpgdiatrics (birth defects, perinatal
damage), orthopedics (cartilage and bone replacgnogithalmology (cornea replacement),
otolaryngology, dentistry (dental implants), plasiurgery, and dermatology. The goal is the
development of specific products that are useful diinical study and treatment, in the
pharmaceutical industry for the development of dasjic kits, new drugs, and their testing
on cell lines. In the area of the nanosciencesramdbtechnology, work is underway focusing
on cell marking with superparamagnetic nanopasdieled their monitoringn vivo with the
use of nuclear magnetic resonance (NMR) anihorivo testing of materials on the basis of
nanoparticles as a reconstruction matrix for tisespecially of the central nervous system
and connective tissue (cartilage).

The Institute is involved in the building of tl&oCev Centre of Excellence At a cost of
CZK 3.2 billion during the years 2011-2015, thejpcts goal is to build a centre for
excellent research in the Central Bohemian towrVes$tec. The research will focus on
detailed study of cellular mechanisms at the mdéecievel, research and development of
new therapeutic procedures, prompt diagnosis, dicétly active substances including
chemotherapy agents, natural antibiotics, developmktissue for the repairing of damaged
organs, protein engineering, and other technologMere information is available at
www.biocev.eu.

Research in nanotechnologies

Research in the area of nanomedicine and nanohimtéagy is being conducted mainly at
the Department of Neuroscience (department heaaf: pr. E. Sykova, MD, DrSc.), the
Laboratory of Tissue Cultures and Stem Cells (RN®rJendelova, Ph.D.), the Department
of Neurophysiology of Hearing (prof. Dr. Josef SykdD, DrSc.), and the Department of
Tissue Engineering (prof. RNDr. E. Amler, CSc.)2Bil1, a total of 62 programme research
projects were conducted at the Institute, some ofhiclw involved
nanotechnologies/nanomaterials.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project AS CR IAA500390702 — “Scaffolds from lipese nanofibers for tissue
engineering,” 2007-2011; Principal investigator:pesf. RNDr. EvZzen Amler, CSc.,
Co—principal investigator: prof. RNDr. CSc. DavidukasS, Technical University of
Liberec/Faculty of Textiles

- Project GA CR GAP304/10/1307 — “Smart nanofibpotome composite scaffold for
bone regeneration,” 2010-2012; Principal investigaas.prof. RNDr. Evzen Amler,
CSc.

- Project GA AS CR IAA500390702 — “Scaffolds from dgome nanofibers for tissue
engineering,” 1/2007-12/2011; Principal investigatas.prof. RNDr. EvZen Amler,
CSc.

b) Selected projects on whose implementation thetditestis cooperating:

- Project GA CR GA203/09/1242 — “Surface—modified metic nanoparticles for cell
labeling andin vivo and in vitro diagnostics,” 2009-2011; PrincipaVestigator: Ing.
Daniel Horak, CSc.
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Project GA CR GA304/07/1129 — “Polarized culturéshepatocytes and mesenchymal
cells on the nanofiber membranes in the experinhéiaeactor,” 2007-2011; Principal
investigator: prof. Dr. Miroslav Ryska, MD, CSc.h&les University in Pragué/?
Faculty of Medicine, Co—principal investigator fahe Institute of Experimental
Medicine: RNDr. Pavla Jendelova, Ph.D.

Project Ministry of Industry and Trade FR-TI3/521“Fechnology of new magnetic
nanoparticles for diagnostics and therapy in ormgplo 2011-2015; Principal
investigator: Ing. & Zelenka, CSc. — SYNPO, a.s., Co—principal inggdtr for the
Institute Experimental Medicine: RNDr. Pavla Jeoddl Ph.D.

Project AS CR, “Nanotechnology for Society” program KAN200520801 — “Targeted
expression and transport of bioactive molecules/2008-12/2012; Principal
investigator: Mgr. David Staik, Ph.D., Institute of Molecular Genetics AS CRague,
Co—principal investigator for the Institute of Exjmeental Medicine: RNDr. Karel
Kaberna, CSc.

Project AS CR, “Nanotechnology for Society” program KAN200520804 -
“Biocompatible nanofiber scaffolds forming novelugrmatrices for the application of
biologically and pharmacologically active substatel/2008-12/2012; Principal
investigator: as.prof. RNDr. Vladimir HalaInstitute of Molecular Genetics AS CR,
Co—principal investigator for the Institute of Exjpeental Medicine: prof. Dr. Eva
Sykova, MD, DrSc.

Project AS CR, “Nanotechnology for Society” program KAN201110651 -

“Combined contrast agents for molecular MR imading/2006—12/2010; Principal

investigator: prof. lvan Luke$, DrSc., recipientatles University in Prague/Faculty of
Science, Co—principal investigator: prof. Dr. Ewk®&va, MD, DrSc.

Project Ministry of Education 1M0538 — “Centre fGell Therapy and Tissue Repair,”
1/2005-12/2011; Principal investigator: prof. DwvaESykova, MD, DrSc., recipient:
Charles University in Praguéf2Faculty of Medicine, Co—principal investigator five
Institute of Experimental Medicine: as.prof. RNBiexandr Chvatal, CSc.

Project Ministry of Education 2B06130 - “Synthesid new biomaterials and
preparation of stem cell derived cells, and thgiplizations in for the treatment of
diseases affecting human tissues derived from negsodccartilage, bone, ligament and
meniscus,” 7/2006-6/2011; Principal Investigatorofp MVDr. Alois Netas, Ph.D.,
University of Veterinary and Pharmaceutical SciencBrno/Faculty of Veterinary
Medicine, Co—principal investigator for the Insté@wf Experimental Medicine: prof. Dr.
Eva Sykova, MD, DrSc.

Projects with international cooperation:

Project 7FP EU project type: Large, thematic ptyofNMP, project title: BIOSCENT —
“Bioactive highly porous and injectable scaffoldsntrolling stem cell recruitment,
proliferation and differentiation and enabling ayggnesis for Cardiovascular
Engineered Tissues,” 2009-2013; 16 partners froooétries, project budget: EUR
8,340,000, coordinator: Elisabetta Rosellini, Unsita di Pisa (Italy); the Institute of
Experimental Medicine is a project partner.

Project 6FP EU DiMI/512146, project title: “DiagrimsMolecular Imaging: A Network
of Excellence for Identification of New Moleculaméging Markers for Diagnostic



Purposes,” 4/2005-3/2010; project coordinator: prafidreas Jacobs, University of
Cologne, Germany. Network of Excellence with 45%tipgrants. Principal investigator at
the Institute of Experimental Medicine, AS CR: pof. Eva Sykova, MD, DrSc.

- Project 6FP EU NMP4-CT-2006—-02556: — “3g—Nanoteldyyobased targeted drug
delivery using the inner ear as a model target mgh1/2006—10/2010; coordinator:
prof. Illmari Pyykko, University of Tampere, Finlanérincipal investigator at the
Institute of Experimental Medicine, AS CR: prof..Josef Syka, MD, DrSc. The project
focused on the development and use of nanopartidesarriers for the application of
substances to the inner ear.

Results in nanotechnologies/cooperation

Patents:

- D. Horak, E. Sykova, M. Babi P. Jendelova, M. Hajek: Superparamagnetic
nanoparticles on the basis of iron oxides, 2006,1B86-120.

- E. Brynda, T. Riedel, J. Dyr, M. Houska, L. @kova, E. Filova, et al.: Method of
preparation of regulated layers of fibrin on so$idrfaces. CZ patent PV 2006-821.
2006.

- P. Lesny, E. Sykova, J. Michalek, M. Pradny, Os&kr L. Martinova: Biomaterial on
the basis of nanofiber layers and the method dbriéparation. CZ patent PV 2007-54.
2007.

Experts/field

as.prof. RNDr. EvZzen Amler, CSc. — stem cells, amtive tissue
- RNDr. Pavla Jendelova, Ph.D. — stem cells, nanimpest biomaterials, neurosciences

- prof. Dr. Eva Sykova, MD, DrSc. — stem cells, naatiples, artificial biomaterials,
neurosciences

- prof. Dr. Josef Syka, MD, DrSc. — use of nanophkesi@as carriers for the application of
substances to the inner ear

3.1.14 INSTITUTE OF PHOTONICS AND ELECTRONICS AS CR, a
public research institution (IPE)

Chaberska 57, 182 51 Praha 8, ID: 67985882
www.ufe.cz

A brief description of the Institute

The Institute was established on 1 January 195%hasinstitute for the Theoretical

Radiotechnology of the Czechoslovak Academy of i®&@e. On 1 January 1956 the
Institute’s name was changed to the Institute ofli®achnology and Electronics. The
current name was adopted on 1 January 2007, whemstitute became a public research
institution. In the organizational structure of tAeademy of Sciences CR the Institute is
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included under the Institutes of Mathematics, Rtg/sind Earth Sciences, in the Section of
Applied Physics.

Research and development

The research and development activities of UFE A Bcus on three main areas:
photonics, optoelectronics, and signals and systems

From 2005-2011, research focused on the followésgarch plan:

AV0Z20670512 "Materials, structures, systems amghals in electronics, optoelectronics
and photonics,” 1/2005-12/2011; Principal investgalng. Vlastimil Ma&jec, CSc., during
the entire period the project received CZK 426.7dlion from the state budget.
Classification — area 2b, share of nanotechnoleggarch — 30 %.

Along with the Institute’s basic division into thmasic areas of electronics, optoelectronics
and photonics, the research plan also focused re® turther areas — photonic structures,
materials for optoelectronics, and the systems rg¢ing, transmitting and processing
signals. The research in the area of photonic tsires focused on promising passive, active
and non-linear photonic structures and on systesitgyuihe principles of fibrous and planar
waveguides, diffractive structures and photonicstalg applied in optical communications
and sensors. The research of materials for optimefécs targeted the preparation and
diagnostics of new materials, structures and namcstres which can be used mostly for
special optical waveguides, radiation sources,cogtnplifiers, detectors, and solar cells. In
the area of systems and signals, research focusgozesses of generation, transmission
and signal processing in relation to frequencied &me in multi user communication
networks, and in voice systems. Mechanisms gemgratlectromagnetic and mechanic-
electric signals in living cells were also examined

Research focused on nanotechnologies is conducyedhd Photonics Section, in the
Department of Optical Sensors (J. Homola), in tlep&tment of Optical Fibres (I. KaSik, J.
Mrazek, V. Matjec and O. Podrazky), in the Section of materiaisthe Department of
Diagnostics (D. Nohavica, J. Grym, P. Gladkov, &lathova, R. Yatskiv, J. Zavadil and K.
Zdansky). Nanotechnology is also applied in the ®ectf Signals in the research of
electromagnetic fields in living cells (M. Cifracd. Pokorny).

In 2011 the Institute conducted 34 research prejesbme of which were related to
nanotechnologies/nanomaterials.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project of Ministry of Education, programme COSTC@061 - “Analysis and
optimization of the properties of photonic metalliranogtructures for information
technology,” 2009—-2012; Principal investigator:fptag. Jii Ctyroky, DrSc.

- Project of Ministry of Education, COST programme,C@058 —“Plasmonic
nanostructures and functionalization for new omf€inity biosensors,” 2009-2012;
Principal investigator: assoc. prof. Ingsi Homola, CSc., DSc.

- Project of Ministry of Education, COST programmeCID021 — “Study of metal
nanoparticle layers deposited by electrophoresisemniconductor 111-V-N compounds,”
2010-2012; Principal investigator: Mgr. Roman Yatskh.D.
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b)

Project Ministry of Education, KONTAKT programmeHIL1102 — “Surface plasmon
resonance based biosensing using hybrid nanoplasmaaterials fabricated by self-
assembly processes,” 2011-2013; Principal invastigassoc. prof. Ing. i Homola,
CSc., DSc.

Project Ministry of Education, KONTAKT programmeHIL1038 — “Chemical and
biochemical sensors based on functionalized mia-ananostructured optical
waveguides,” 2011-2014; Principal investigator.. Iitj Kailka, CSc.

Project GA CR GAP102/10/P454 — “Measurement andyaisaof local electrical
oscillations and optical emission of biomoleculanostructures,” 2010-2012; Principal
investigator: Ing. Michal Cifra, Ph.D.

Project GA CR GA102/09/1037 — “Metallic nanolaydéos semiconductor sensor and
detector structures,” 2009-2011; Principal investtg: RNDr. Olga Prochazkovéa, CSc.,
Co-investigator for the Czech Technical University Prague, Faculty of Nuclear
Science and Physical Engineering: Ing. Kiaie Piksova

Project GA CR GAP102/10/2139 — “Preparation andpprties of silica-based optical
glasses containing rare earth and chromium dopedpaaticles,” 2010-2013; Principal
investigator: Dr. Ing. lvan KaSik

Project GA CR GAP108/10/0253 — “Lattice mismatcimpensation in heteroepitaxy on
micro and nanoporous A3B5 semiconductors and dgposiof metals and
semiconductors into micropores,” 2010-2013; Priacimvestigator: Ing. Jan Grym,
Ph.D., Co-investigator for Institute of Physics 88: assoc. prof. Ing. Eduard Hulicus

Project to promote excellence in basic research ZRAA2/G118 GA CR,
“Nanobiophotonics for medicine of the future,” 262B18; Principal investigator:
assoc. prof. Ing. i Homola, CSc., DSc., Co-investigators: prof. Idgn Evangelista
Dyr, DrSc., Institute of Haematology and Blood Tsfusion, assoc. prof. Ing. Ivan
Richter, Dr., Czech Technical University in Prag#@culty of Nuclear Science and
Physical Engineering, prof. RNDr. Peté@inek, CSc., Charles University, Faculty of
Mathematics and Physics, RNDr. Eduard Brynda, CBwstitute of Macromolecular
Chemistry AS CR

Selected projects on which the Institute is cootiega

Project GA CR GAP 102/110649 — “Research and measemt of signals generated by
nanostructures,” 2011-2013; Principal investigafmof. Ing. Jan Vrba, CSc., CTU,
Faculty of Electrical Engineering, Co-investigafor IPE: Ing. Jii Pokorny, DrSc.

Project of Ministry of Education, “Nanotechnologyorf Society” programme,
KAN401220801 — "Nanostructures of controlled sinéd dimensions,” 1/2008-12/2012;
Principal investigator: prof. Ing. Pavel Fiala, CS€zech Technical University in
Prague, Faculty of Nuclear Science and Physicalreeging, Co-investigator for IPE:
RNDr. J¥i Zavadil, Ph.D.

Results in nanotechnology/cooperation

New methods using processes of deposition fromppase (MCVD) and from solution
(sol-gel method) that allow the preparation of meolnponent glass materials with
embedded nanocrystals of rare earth elements imtaxmof vitreous silica doped by

59



oxides of germanium, phosphorus or zirconium hasenbdeveloped. These methods
were used for the preparation of new types of aptiibres used in fibre lasers and
amplifiers.

In cooperation with the University of Washingtorgagile (USA) “quasi-3D” plasmonic
nanostructures, which consist of a thin metal lgyenforated by nano-holes and a layer
of metal nano-discs separated by a thin dieletdasier, were examined. Theoretical and
experimental studies demonstrated that the Fabmyt®éresonance in these structures
allows obtaining very strong localization of elestragnetic fields. Therefore, they are
very promising for biosensors based on surface remg@thRaman spectroscopy (SERS).
Furthermore, in cooperation with the Karl-Franzelméversitat Graz (Austria) properties
of fields of plasmonic nanoparticles were examinBoke subject of this theoretical and
experimental study was local sensitivity of golchombes to refractive index changes.
Based on research in these fields a new biosersmdbon fields of gold nanotubes has
been developed. This sensor is able to detect DNecenles at low concentrations (up
to 100 pM).

The surface of mono-crystals of n-InP and n-GaMsyipas been coated by nanoparticles
of Pd, Pt, Au and of Pd/Pt and Au alloy using théial process of electrophoretic
deposition of colloidal solution of metal nanopéees. Electrical properties of prepared
diode structures with Schottky barrier made frompdiite and coated with nanoparticles
of Pd, Pt and of Pd/Pt and Au alloy were studig¢ducsures with nanoparticles of Pd, Pt
and of Pd/Pt alloy are sensitive to the presendgydfogen — highly sensitive detection
of hydrogen was measured in the range of 1 ppnd@® ppm of hydrogen mixed with
nitrogen.

New electrical nanosensors have been developedsettifor analysis and measurement
of the electromagnetic field generated by livingstecells in frequencies up to 2 kHz
and 8-9 MHz. The measurements indicated increasettr@nagnetic activity in certain
stages of cell division (mitotic spindle developmen

In cooperation with the University of Rennes (F&na new procedure using application
of photocatalytically active coatings applied totiogl fibres in the process of their

drawing has been developed. This procedure wasealpipl preparation of optical fibres

coated with anatase nanoparticles. These layeromgnated high efficiency in the

breakdown of organic dyes.

Experts/fields
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Ing. Michal Cifra, Ph.D.— nanotechniques for measuring electromagnetic and
mechanoelectric signals generated in living cells

ass.prof. Petar Gladkov, Ph.D. — porous semiconmttuchaterials and characterization
of nanostructures by FL spectroscopy

Ing. Jan Grym, Ph.D. — self-organised porous semiigoting nanostructures,
electrophoretic deposition of metal nanoparticles

ass. prof. Ing. 3i Homola, CSc., DSc. — optical chemical sensorsldadensors using
optical plasmonic nanostructures, director of thitute

Dr. Ing. lvan KaSik — preparation of nanostructumae-forms of optical fibres by
deposition from gas phase and from solution



- RNDr. Jan Loridik, CSc. — characterisation of nanostructures bgsnspectroscopy of
secondary ions

- Ing. Vlastimil Magjec, CSc. — preparation of optical fibres with nstnactured
functional layers by the sol-gel method

- Ing. Jan Mrézek, Ph.D. — preparation of nanostrectuhin layers for photonics by the
sol-gel method

- Ing. DuSan Nohavica, CSc. — technology of epitax&tuctures A3B5 and
nanostructures, semiconducting lasers, photodeteatal solar cells

- Ing. Ondej Podrazky, Ph.D. — preparation of nanostructaggtital fibres for lasers and
amplifiers

- Ing. Roman Yatskiv, Ph.D. — sensor structures ustegtrical properties of metal
nanoparticles

- Ing. Jarmila Walachova, CSc. — characterisationasfostructures by the scanning tunnel
microscopy and ballistic emission electron micrgsco

- RNDr. Jii Zavadil, CSc. — characterisation of semicondgrtianostructures with the
assistance of the low-temperature FL spectroscopy

- Ing. Karel ZPansky, CSc. — electrophoretic deposition of metahaparticles on
semiconducting materials

3.1.15 J. HEYROVSKY INSTITUTE OF PHYSICAL CHEMISTRY AS
CR, a public research institution (JH INST)

DolejSkova 3, 182 23 Prague 8, ID: 61388955

www.jh—inst.cas.cz

A brief description of the Institute

The Institute was founded on 1 March 1972 and vamead the J. Heyrovsky Institute of
Physical Chemistry and Electrochemistry of the @pstovak Academy of Sciences. It was
formed by the merger of the Institute of Polarogsgpwvhich was founded in 1950 and on 1
January 1953 became part of the Czechoslovak AcaadrBciences, with the Institute of
Physical Chemistry of the Czechoslovak Academy ciei&es, which was created on 1
January 1955 from the former Laboratory of Physi€demistry, founded within the

Czechoslovak Academy of Sciences on 1 January T8Institute got its present name on
1 August 1993. Since 1 January 2007, the Insthiatebeen a public research institution.

The Institute is conducting research on physicahabtry and chemical physics with a focus
on relationships between the structure and re&gtidi substances. It is concentrating in
particular on theoretical and experimental reseasnhchemical and physical-chemical
events at the atomic and molecular level (the sirecand dynamics of substances and the
mechanism of reactions) in the gaseous, liquid, solitl phases and at their transitions,
especially in systems of importance for chemicahlyais and sorptive, electrochemical and
biological processes (including preparation andratterisation of new catalytic, sorptive,
electrode, and other special materials).
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Research activity is being conducted in 7 departsaen
«  Department of Theoretical Chemistry (J. BittnerCRrsky)
« Department of Chemical Physics (S. Civi§, M. FardikBastl, P. Kubat, J. PISek)
« Department of Biophysical Chemistry (M. Hof, T. KrB. Yosypchuk)

e Department of Structure and Dynamics in CatalyZisSobalik, J. Rathousky, P.
Hrabanek, M. Keitik, B. Wichterlova)

« Department of Synthesis and Catalysi<gjka)
e Department of Electrochemical Materials (L. KavanJirkovsky, P. Janda)
« Department of Electrochemical Processes (Z. SaieGal, M. Hromadova)

Department heads are named first in parenthesbswéal by other workers focusing on
nanotechnology research.

Focus of research and development

During the years 2005-2010, research at the JH IMSTCR focused mainly on the
questions of a single research proposal:

AV0Z40400503 — Structure, reactivity and dynamics of molecular andbiomolecular
systems: theory, experiment, and applicatiofi 1/2005-12/2010; Principal investigator:
prof. RNDr. Zdesk Samec, DrSc., total costs for the entire projpetriod: CZK
842,972,000, of which CZK 842,846,000 came fromstate budget. Classification — area 3,
share of nhanotechnology research — 70%.

The goal of the research proposal was identificagiod clarification of relationships between
the structure and interactions in molecular andnbiecular systems and their chemical or
electrochemical reactivity and physical dynamics.

Subject matter of research:

« Development and use of the methods of quantum atgmin chemical physics,
catalysis, and electrochemistry,

« Kinetics and dynamics of chemical processes irgs®ous phase and on surfaces,
e Structure and properties of molecules and theiregaes,

e Structure, function, and dynamics of biomembranes,

« Synthesis and structural chemistry of nanoscopierisds,

« Mechanism of catalytic and electrocatalytic proesss

e Sorption and transport,

e Structure and (photo)electrochemical reactivitynodlecules and biomolecules in
liquid phases and in intermediate phases.

In 2011, a total of 95 programme research projegie conducted at the Institute, some of
which involved nanotechnologies/nanomaterials.
Projects implemented in nanotechnologies

a) Projects implemented by the Institute:
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Projects of the GA AS CR

Project GA AS CR I|AA400400804 - “Supramolecular essbBlies with carbon
nanotubes,” 1/2008-12/2012; Principal investiggboof. RNDr. Ladislav Kavan, DrSc.

Project GA AS CR 1AA400400911 — “Spectroscopy amectroelectrochemistry of
chemically doped carbon nanostructures,” 2009—-2Ptifgipal investigator: RNDr. Ing.
Martin Kalb&, Ph.D.

Project GA AS CR 1AA400400906 — “Nanocrystallineides for selective anodic
electrocatalysis,” 2009-2012; Principal investigatng. Petr Krtil, CSc.

Project GA AS CR GAP208/10/1678 — “Photophysics gbtochemistry of self—
assembled nanostructures,” 2010-2012; Principagsingator: RNDr. Pavel Kubat,
CSc., Co—principal investigators: Ing. Kamil Lan@Sc., Institute of Inorganic
Chemistry AS CR, as.prof. RNDr. i Mosinger, Ph.D., Charles University,
Prague/Faculty of Science, prof. RNDr. Toma$ PaljvRh.D., University of South
Bohemia,Ceské Budjovice/Institute of Physical Biology

Project GA AS CR KJB400400902 - “Imaging photocheahiprocesses in free
nanoparticles,” 2009-2011; Principal investigatdgr. Viktoriya Poterya, Ph.D.

Project GA CR GC203/07/J067 — “The electronic iattions of SWCNT and
conducting polymers in nanotube/polymer composite2007-2010; Principal
investigator: RNDr. Ing. Martin KalldaPh.D.

Project GA AS CR IAA400720619 — “New laser—indugebcess for production of
novel carbon based nanomaterials and carbon—baseaaterials with incorporated Si,
N and B heteroatoms,” 1/2006—12/2010; Principaksiigator: RNDr. Zdetk Bastl,
CSc.

Project GA AS CR IAA400400621 — “DNA condensatidMonte—Carlo simulations,
light scattering, fluorescence correlation specpy in vitro and in vivo,” 1/2006—
12/2010; Principal investigator: Teresa Kral, Dr.

Projects of the GA CR

Project GA CR GAP204/10/1677 — “Magnetic propertidscarbon nanostructures in
neutral and doped state,” 2010-2014; Principalstigator: RNDr. Ing. Martin Kalbg
Ph.D., Co—principal investigator: RNDr. Jana Potté Vejpravova, Ph.D., Charles
University in Prague/Faculty of Matematics and Rtg/s

Project GA CR GA203/09/0422 — *“Study of photochehiqprocesses in free
nanoparticles of atmospheric and biophysical releed 2009-2013; Principal
investigator: Mgr. Michal Farnik, Ph.D., Co—pringipnvestigator: as.prof. RNDr. Petr
Slavicek, Ph.D., Institute of Chemical Technology, PradBaeulty of Chemical
Engineering

Project GA CR GA104/09/0561 — “Supported nanoplgrticatalysts for C-C bond
forming reactions,” 2009-2013; Principal investayatprof. Ing. Jii Cejka, DrSc., Co—

principal investigator: as.prof. RNDr. Petg@ticka, Ph.D., Charles University/Faculty
of Science
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Project GA CR GA203/09/1627 — “Study of the dynasndf active sites of crystalline
nanoporous alumosilicates employing molecular modg! 2009-2013; Principal
investigator: RNDr. $pan Sklenak, Ph.D.

Project GA CR GA104/08/0435 — “Smart structure npesous TiQ layers with
antibacterial and switchable wetting propertieg20D8-12/2010; Principal investigator:
Ing. Jii Rathousky, CSc.

Project GA CR GA203/08/0604 — “Advanced molecul@ves for capture and storage
of CO, and H,” 1/2008-12/2010, Principal investigator: as.piofy. Jii Cejka, CSc.

Project GA CR GA203/08/1157 — “Tailoring the lockdakey motifs in novel low—
dimensional structures at electrified interface/2QD8-12/2010; Principal investigator:
Mgr. Magdaléna Hromadova, Ph.D.

Project GA CR GA104/08/1501 — “Formation, charastdion and chemical properties
of supported gold-based bimetallic nanoparticle)0&-2010; Principal investigator:
Ing. Jan PISek, Ph.D.

Project GA CR GC203/07/J067 — “The electronic iattions of SWCNT and
conducting polymers in nanotube/polymer composite2007-2010; Principal
investigator: RNDr. Ing. Martin KalldaPh.D.

“Nanotechnology for Society” programme research jpots

KAN100400701 — “Hybrid nanocomposite materials,”2007-12/2011; Principal
investigator and coordinator: prof. Ingiidiejka, DrSc.

KAN100400702 — “Nanostructured materials for catalyelectrocatalytic and sorption
applications,” 1/2007-12/2011; Principal investagzatand coordinator: prof. RNDr.
Zderek Samec, DrSc.

KAN400400651 — “Experimental and theoretical stad@# free nanoparticles: ‘flying
nanoreactors’ for investigations of processes atecubar level,” 7/2006-12/2010;
Principal investigator and coordinator: Mgr. Miclirnik, Ph.D.

Other projects
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Project Ministry of Culture DF11P010VV012 — “New taegals and technologies for the
conservation of the materials of historical monuteeand for preventive care,” 2011—
2015; Principal investigator: Ing. illiRathousky, CSc., Co—principal investigators:
RNDr. Jaromir Jirkovsky, CSc., IngfiJKalousek

Project Ministry of Education, “Basic Research Cesit programme, LC066063 —
“Fluorescence microscopy in biological and medicakearch,” 3/2006-12/2011;
Principal investigator and coordinator: as.prof.riiteHof, Dr. rer. nat.

Project Ministry of Education 7E09117 — “Orderedriganic—organic hybrids using
ionic liquids for emerging applications,” 2010-20F3incipal investigator: prof. RNDr.
Ladislav Kavan, Co—principal investigators: IngnJarochazka and RNDr. Markéta
Zukalova, Ph.D.



Project Ministry of Education ME09060 — “The elexhemical gating of individual and
bundled Single Walled Carbon Nanotubes,” 2009-2@®Iicipal investigator: RNDr.
Ing. Martin Kalb&, Ph.D.

Project Ministry of Education OC09048 — “Nanocryiate oxidic semiconductors for
optoelectronic applications,” 2009-2010; Principalestigator: prof. RNDr. Ladislav
Kavan, DrSc.

Project Ministry of Education LD11084 — “Nanostruietd thin layers of semiconducting
oxides for optoelectronic applications,” 2011; Eimal investigator: prof. RNDr.
Ladislav Kavan, DrSc.

Project Ministry of Education 7E11004 — “Sensitizactivated nanostructured solar
cells,” 2011-2013; Principal investigator: prof. RNLadislav Kavan, DrSc.
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b)

Selected projects on whose implementation the tuitestiis cooperating or _has
cooperated:

Project Ministry of Education ME09114 — “Collabdaat in energy and nanoscience:
USA and Europe,” 2009; Principal investigator: RNBdergk Havlas, DrSc., Institute
for Organic Chemistry and Biochemistry AS CR, Cargpal investigator for the JH
INST: as.prof. RNDr. Lubomir Pospisil, CSc.

Project Ministry of Industry and Trade FT—-TA5/005Advanced Types of Zeolites and
Their Applications,” 2008-2010; Principal investiga Ing. Veénceslava Tokarova,
CSc., Inorganic Chemistry Research Institute, Cioefpal investigator for the JH
INST: prof. Ing. Jii Cejka, DrSc.

Project GA CR GAP106/10/0196 - “Advanced nanostmget vanadium—based
catalysts for oxidative dehydrogenations,” 2010-4£0Rrincipal investigator: as.prof.
Ing. Roman Bulanek, Ph.D., University of Pardulffeellty of Chemical Technology,
Co—principal investigator for the JH INST: Ing. daayerovéa, Ph.D.

Project GA CR GAP108/11/1661 — “Organic nanopor@aymers derived from
arylacetylenes as materials for hydrogen storag@l'1-2013; Principal investigator:
RNDr. Jan Sedk&k, Dr., Charles University in Prague/Faculty ofe®ce, Co—principal
investigator for the JH INST: RNDr. Hynek BalcaiS€

“Nanotechnology for Society” programme research jpots

KAN100500652 — “Heterogeneous and hybrid nanocoitpaosaterials for solar cells,”
7/2006-12/2010; Principal investigator: RNDr.ii JiPfleger, CSc., Institute for
Macromolecular Chemistry AS CR, Prague, Co—priddipeestigator for the JH INST:
as.prof. RNDr. Svatopluk Civi§, CSc.

KAN400720701 — “Hierarchic nanosystems for micregtenics,” 1/2007-12/2011;
Principal investigator: Ing. Olga Solcova, CScstitute of Chemical Processes AS CR,
Prague, Co—principal investigator for the JH IN8G. Pavel Hrabanek, Ph.D.

KAN200100801 - “Bioactive biocompatible surfacesdamew nanostructured
composites for applications in medicine and drulivdey,” 01/2008-12/2012; Principal
investigator: prof. RNDr. Milo§ Nesladek, CSc. HDRstitute of Physics AS CR,
Prague, Co—principal investigator for the JH IN$fiof. Ladislav Kavan, DrSc.

Other projects
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Project Ministry of Education, “Research Centregbgramme, 1M4531433201 -
“Research Centre for Nanosurface Engineering — NBRNY' 1/2005-12/2011;
Principal investigator and coordinator: Ing. Fraek Peterka, Ph.D., ATG s.r.o., Prague,
Co—principal investigator for JH INST: RNDr. Jaromjirkovsky, CSc.

Project Ministry of Education, “Basic Reseach Cesitpprogramme, LC510 — “Research
centre for nanotechnologies and materials for nactenics,” 2/2005-12/2011;

Principal investigator and coordinator: RNDr. Jamtka, DrSc., Institute of Physics AS
CR, Prague, Co—principal investigator for JH INgfof. RNDr. Ladislav Kavan, CSc.



<)

Project GA AS CR IAA400720619 — “New laser—indugebcess for production of

novel carbon based nanomaterials and carbon—baseaaterials with incorporated Si,
N and B heteroatoms,” 1/2006-12/2010; Principagstigator: RNDr. Josef Pola, DrSc.,
Institute of Chemical Processes AS CR, Prague, fieeipal investigator for the JH

INST: RNDr. Zderk Bastl, CSc.

Project GA CR GA203/08/0831 — “Nanofabrics prodgciinglet oxygen,” 1/2008—
12/2010; Principal investigator: RNDr.iJiMosinger, Ph.D., Charles University in
Prague/Faculty of Science, Co—principal investigdto the JH INST: RNDr. Pavel
Kubét, CSc.

Project Ministry of Industry and Trade FT-TA5/005Advanced types of zeolites and
their applications,” 2008—-2010; Principal invest@aIng. Venceslava Tokarova, CSc.,
Inorganic Chemistry Research Institute; Usti natbdra, Co—principal investigator for
the JH INST: prof. Ing. fi Cejka, CSc.

European projects implemented as part of tHe #nd 7' EU Framework
Programme:

7FP EU project type: Small, thematic priority: NM@rpject title: SANS — “Sensitizer
activated nanostructured solar cells,” 2011-2013partners from 7 countries, project
budget: EUR 5.7 million, Coordinator: Linda Polifhe Chancellors masters and
scholars of the University of Oxford (United Kingdy the JH INST is a partner.

7FP EU project type: Large, thematic priority: NM#tpject title: ORION — “Ordered

inorganic—organic hybrids using ionic liquids fanerging applications,” 2009-2013; 17
partners from 8 countries, project budget: EUR 96iion, Coordinator: Jon Lacunza,
Fundacion CIDETEC (Spain); the JH INST is a partner

7FP EU project type: Large, thematic priority: NMproject title: MACADEMIA —
“MOFs as catalysts and adsorbents: discovery agtheering of materials for industrial
applications,” 2009-2013; 17 partners from 9 cadesjrproject budget: EUR 11.56
million, Coordinator: Francis Luck, TOTAL S.A. (Free); the JH INST is a partner.

Project 6FP EU: DESANNS - “Advanced separation atutage of carbon dioxide:
design, synthesis and application of novel nanag®reorbents,” 1/2006—-12/2008;
Coordinator: Dr. Philips Llewellyn, CNRS, Franceg-@rincipal investigator for the JH
INST: prof. Ing. Jii Cejka, DrSc.

Project 6FP EU: NMP3-CT-2005-516982 — “Nanocryisiallheterosupermolecular
materials for optoelectronic applications,” 200580Principal investigator for the JH
INST: prof. RNDr. Ladislav Kavan, CSc.

Project 6FP EU: NMP3-CT-2005-011730 - ‘Integratedsigh of catalytic
nanomaterials for sustainable production,” 200582®incipal investigator for the JH
INST: Ing. Blanka Wichterlova, DrSc.

Experts/field

RNDr. Zderk Bastl, CSc. — study of nanostructured materigys the electron
spectroscopy method

as.prof. RNDr. Svatopluk Civi§, CSc. — laser spmatopy and photochemistry
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- prof. RNDr. PetiCarsky, DrSc. — development of quantum chemical oush
- prof. Ing. Ji Cejka, CSc. — zeolites and molecular sieves

- Mgr. Michal Farnik, Ph.D. — molecular clusters, esimental and theoretical study of
free nanoparticles

- as.prof. Martin Hof, Dr. rer. nat. — fluorescenpe&roscopy
- Ing. Pavel Janda, CSc. — study of nanostructuredriabs by the AFM and STM method

- RNDr. Jaromir Jirkovsky, CSc. — photocatalysis,asamfaces of TiQ applications in
the area of self-cleaning surfaces

- RNDr. Ing. Martin Kalbé, Ph.D. — carbon nanostructures, spectroelectroistigm

- prof. RNDr. Ladislav Kavan, DrSc. — carbon and exithnostructures, electrochemistry,
spectroelectrochemistry

- RNDr. Pavel Kubat, CSc. - laser spectroscopy dmadgzhemistry
- Mgr. Jiti Pittner, Dr. rer. nat. — development of quantumarnical methods
- prof. RNDr. Zdegk Samec, DrSc. — electrocatalysis,

- Ing. Zderk Sobalik, CSc. — development of structures of lgsts for significant
processes of transformation of Nibto nitrogen, selective oxidation of hydrocarbons

3.1.16 INSTITUTE OF PHYSICS OF MATERIALS AS CR, a public
research institution (IPM)

Zizkova 22, 606 62 Brno, ID: 68081723

WWW.ipm.cz

A brief description of the Institute

The Institute was created from the Laboratory foe Study of Metal Properties of the
Czechoslovak Academy of Sciences established irb B9fl transformed in 1963 into the
Institute of Metal Properties of the Czechoslovakademy of Sciences and then (on 1
January 1969) into the Institute of Physical Met@y of the Czechoslovak Academy of
Sciences. Its present name was adopted on 1 Jah@@4y Since 1 January 2007 the Institute
has been a public research institution.

The activity of the Institute focuses on the intsciplinary area of materials science. The
balance of its activity consists mainly of basicaarch on metal materials. The Institute
focuses on the physical basis of processes takimcepn metal materials during creep,
fatigue, and creep—fatigue interaction, and duritiger types of mechanical stress, and
research on structure and selected physical piepart materials. In both of these areas of
research, the goal is to explain the relationshépwben the behavior and properties of
materials and their structural characteristics.e@esh is conducted in two departments which
are divided into groups:

« Department of Mechanical Properties (departmend:heakunz)

- Creep of metal materials group (F Dobe$)
68



- Advanced high—temperature materials group (V. Skle)
- High cycle fatigue group (P. Hida
- Low cycle fatigue group (T. Kruml)
- Brittle fracture group (I. Dlouhy)
« Department of Structure (M. Svoboda)
- Diffusion and thermodynamics group (Jermék)
- Phase structure group (M. Svoboda)
- Electrical and magnetic properties group
» Department of CEITEC IPM structures (L. Nahlik)
- Transport and magnetic properties group (B. David)
- Advanced metal materials and composites group (InzX

Focus of research and development

During the years 2005-2010, research at the IPMCRSfocused mainly on implementing
single research proposal: AV0Z20410507Rhysical properties of advanced materials in
relation to their microstructure and processing” 1/2005-12/2010; Principal investigator:
prof. RNDr. Petr Luk&S, CSc., total costs for thére research period: CZK 561,855,000, of
which CZK 561,639,000 came from the state budgdas<ification — area 1, share of
nanotechnology research — 30%.

Project goal:

The physical properties of the following advancedatenials have been studied
experimentally and theoretically in relation to ithemicrostructure and manner of
preparation: ultra—fine grained, microcrystallimanocrystalline, and amorphous materials;
Principal intermetallic compounds; monocrystalssaperalloys; advanced steel; advanced
Mg, FE, and Ni alloys; shape—memory alloys; comjgssiand nanocomposites; metal
laminates; lead—free solder; magnetic semicondsictanetalloid magnets; magnetic
multilayers; silicides of transition metals. Theagjavas to explain, describe, and quantify
mechanisms of processes and the development obstioctures taking place in advanced
materials during creep, fatigue, and fracture. Wiin, thermodynamics, phase structure, and
electrical and magnetic characteristics are stuidiedlevant temperature ranges.

Research relating to nanotechnology is being caeduat the Advanced High Temperature
Materials Group (V. Skletika, J. Dvaak, P. Kral), the High Cycle Fatigue Group (L. Kunz
the Phase Structure Group (J. BurSik), the Diffusand Thermodynamics Group (V.
Rothova), and the Electrical and Magnetic Propgr@eoup (O. Schneeweiss, Y. Jiraskova,
M. Sob).

The Institute is involved in the building of thesearch cent@EITEC — Central European
Institute of Technology, ED1.1.00/02.0068, project period: 2011-2015, gmbgost: CZK
5,246,000, (www.ceitec.cz). The goal of researctried out by a total of six research
organisations in Brno (Masaryk University, Instgutf Veterinary Medicine, University of
Veterinary and Pharmaceutical Sciences in BrnopBi#niversity of Technology/Faculty of
Information Technology, Mendel University in Brnatulty of Agronomics, Institute of
Physics of Materials) is to discover the mechanidorsthe incidence and spreading of
serious illnesses, methods of their preventionmmtodiagnosis and therapy, use of plant
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systems as renewable resources for materials ataftmally active substances; development
of advanced materials and functional nanostructéoesnedicine, energy, and information
and communications technologies; use of informatind communications technologies for
biomedicine. The principal investigator for the jei is Mgr. Tomas Hruda from Masaryk
University in Brno, and the party responsible fbe fproject for the IPM is prof. Vladimir
Vegerek, CSc.

In 2011, a total of 47 programme research projeei® conducted at the Institute, some of
which involved nanotechnologies/nanomaterials.
Projects implemented in nanotechnologies and nanonexials

a) Projects implemented by the Institute:

- Project Ministry of Education OC10029 - “Thermodgma Modelling of
Microstructure Evolution in Nanocomposites,” 2010%2; Principal investigator:
RNDr. Jii Svoboda, DrSc.

- Project Ministry of Education OC10008 — “Strengttdanagnetism of nanocomposites,”
2010-2012; Principal investigator: prof. RNDr. Mdjr8ob, DrSc.

- Project Ministry of Education LD11024 — “The thetical and experimental evaluation
of phase diagrams of nanomaterials,” 2011-2014ciyal investigator: RNDr. Ale§
Kroupa, CSc.

- Project Ministry of Education MEB061005 — “High—tperature solders based on
ternary Sn-Sb—-Ni Alloys in bulk and nanoscopic fdrn2010-2011, Principal
investigator: Ing. Adéla Zemanova, Ph.D.

- Project GA CR GP106/09/P556 — “Nanocrystalline malte containing 3d metals for
hydrogen storage,” 2009-2011; Principal investigdtm. Pavla Roupcova, Ph.D.

- Project GA CR GAP108/10/1781 — “The role of theesy state and vacancy
supersaturation in formation of binary—phase hollm&nospheres,” 2010-2012;
Principal investigator: RNDr. iliSvoboda, DSc.

- Project GA CR GAP108/11/1350 — “Effects of coresl dmoundaries of nanograins on
structural and physical properties of ball millesdamechanically alloyed iron—based
materials,” 2011-2014; Principal investigator: Ingvonna Jiraskova, CSc., Co-
principal investigator: as.prof. Mgr. JakuBizek, Ph.D.— Charles University in
Prague/Faculty of Mathematics and Physics, Mgr.itDal Jagik, Ph.D., Palacky
University, Olomouc/Faculty of Science

- Project GA CR GAP204/11/1228 — “Theory of spin—dejent transport in magnetic
solids and nanostructures,” 2011-2014; Principastigator: as.prof. RNDr. Ilja Turek,
DrSc., Co—principal investigators: RNDr. Vaclav bat, CSc., Institute of Physics AS
CR, RNDr. Karel Carva, Ph.D., Charles Universityity of Mathematics and Physics

- Project GA CR GA106/08/1440 — “Iron and iron oxitkEnoparticles with applications in
the magnetic separation processes,” 1/2008-12/2rigipal investigator: Ing. Ottth
Schneeweiss, DrSc.
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b)

Project GA CR KJB200410801 — “Study of nano—stitetmaterials consolidated from
powder compacts by ECAP technique,” 1/2008-12/2@tibcipal investigator: Ing. i
Dvorak, Ph.D.

Selected projects on whose implementation thetuisstis cooperating:

Project GA CR GA106/09/0700 - “Thermodynamics andcrostructure of
environmentally friendly nanoparticle solders,” 26@011; Principal investigator:
as.prof. RNDr. Ji Sopousek, CSc., Masaryk University, Brno/FacuolftyScience, Co—
principal investigator for the Institute of PhysmfsMaterials: RNDr. Ji Bursik, CSc.

Project Ministry of Education programme — “Resea@intres” 1M0512 — “Research
Centre for Powdered Nanomaterials,” 1/2005-12/20Rfincipal investigator: prof.
RNDr. Miroslav Maslé, CSc., Palacky University Olomouc/Faculty of ScienCo-—
principal investigators for the Institute of Physicof Materials: Ing. Olfich
Schneeweiss, DrSc., and Ing.i®oj Million, DrSc.

Project GA CR GA202/08/0178 — “Synthesis of Fe—Has®gnetic nanoparticles in
low—temperature microwave plasma,” 1/2008-12/2@ncipal investigator: Mgr. Vit
Kudrle, Ph.D., Masaryk University in Brno/Facultiy®cience, Co—principal investigator
for the Institute of Physics of Materials: Ing. Rwhil David.

Experts/field

RNDr. Jiti BurSik, CSc. — electron microscopy of nanostmesiprepared using plasma
technologies

Ing. Yvonna Jiraskova, CSc. — nanocrystalline nialer prepared by controlled
crystallisation of amorphous alloys, structure, gghacomposition, electrical and
magnetic properties

prof. Ing. Véaclav Sklerka, DrSc. — ultra—fine grained materials prepargcekireme
plastic deformation (ECAP), nanocomposite mateiaald layers, mechanical properties
and microstructure of nanomaterials

Ing. Oldtich Schneeweiss, DrSc. — nanocrystalline materidlsnetals, oxides, and
interstitial compounds, nanocomposites, structylgase composition, electrical and
magnetic properties

3.1.17 INSTITUTE OF PLASMA PHYSICS AS CR, a public research
institution (IPP)

Za Slovankou 3, 182 21 Prague 8, ID: 61389021

WWW.ipp.cas.cz

A brief description of the Institute

The Institute was established on 1 January 19%Bealstitute of Vacuum Electronics of the

Czechoslovak Academy of Sciences. In connectioh fuitther development of its focus, the

Institute’s present name was adopted on 1 Janu@®4.1Starting on 1 January 2006, the
Institute Optical Development Workshop AS CR inflawr has been attached to the Institute.
Research is being conducted in 6 departments:
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« Tokamak Department (department head: J. Stéckel)
e Department of Impulse Plasma Systems (K. Keld

e Department of Thermal Plasma (M. Hrabovsky)

« Department of Material Engineering (P. Chraska), Sr.
e Department of Laser Plasma (J. Ullschmied)

« Department of Optical Diagnostics (Z. Melich)

Focus of research and development

The Institute conducts research and developmembatrolled thermonuclear fusion, use of
electrical discharges, plasma generators, plastaeation with other states of matter, waste
liquidation in plasma flows, plasma spray procesaed solving of other problems related to
plasma.

In the years 2005-2010, research focused on th&tigns of one research proposal:

Research proposal AV0Z20430508 Physical and chemical processes in plasmas and
their applications,” 1/2005-12/2010; Principal investigator: prof.. Pravel Chraska, DrSc.,

total costs for the entire project period: CZK @#4%,,000, 607,155,000 of which came from
the state budget. Classification — area 7c, shamarwtechnology research — 10%.

Project goal: nuclear fusion, plasma technolodeeser plasma, and the use of discharges in
plasma, as well as generation of various typeslagnpa and development of new methods
for studying them, description of behavior of hédgma in tokamaks, dense or unbalanced
plasma in discharges, thermal plasma and its ictiera with other states of matter;
experimental measurements have been confrontedhetiretical calculations and numerical
modelling. The results should have a direct impatta number of fields, ranging from
participation in the ITER project to ecological tmeds of cleaning, generating of soft x—ray
radiation, plasma technologies, and plasma wagtedktion, and the development of new
materials for use under extreme conditions.

In the area of nanotechnology research, work wasuway on the following:

e The creation of amorphic and nanocrystalline caatias well as of free—standing
parts made of ceramic materials with the help efSpla spraying with a plasma
torch (WSP), during which very rapid hardening ascwith the formation of
unbalanced structures.

e« The production of nanocrystalline ceramic partshwihe aid of controlled
crystallisation with appropriate thermal procesdirmn originally amorphous parts
containing multi-component ceramic material withugectic point.

* Production of ordinary plasma sprays, the basiectiral unit of which is a thin,
round disk known as a splat, which is usually madearallel with arranged column
grains running across the thickness of the spla¢. diameter of column grains in a
splat is typically on the order of tens of nanonete

Research focusing on nanotechnologies is being wed to a limited extent at the
Department of Material Engineering (T. Chraska) &mel Department of Impulse Plasma
Systems (K. Koléek).

In 2011, the Institute worked on 30 programme negegrojects. A key project that
primarily involves infrastructure is th&Regional Centre for Specialized Optical and
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Optoelectronic Systems (TOPTEC),” ED2.1.00/03.0079, http://www.toptec.eu/, project
period: 2010-2013; project budget: CZK 447,000,afitector of the centre: Ing. Vit LédI,

Ph.D. The goal of the project is modernisation axgansion of existing research and
development capacity of the optics group of theitume of Plasma Physics AS CR in
Turnov. In the research portion, the centre willfbeusing on precise and special optics,
optoelectronic systems, and optical measuring nastho

Projects implemented in nanotechnologies

- Project Ministry of Industry and TradeFR-T12/702Development of stabilized plasma
(WSP) torch based technology,” 2010-2013; Principadestigator: Ing. Vladivoj
Ocenadek, CSc. — VUK Panenské&eBany a.s., Co—principal investigator for the
Institute of Plasma Physics: Ing. Tomas Chraska)Ph

- Project GA CR GPP205/11/P712 — “Nonlinear processdise initial phase of the high
power nanosecond laser pulse — target interact®®]1-2013; Principal investigator:
Ing. Jan Dostal, Ph.D.

- Cooperation on a project of the Ministry of Eduoati programme: — “Nanotechnology
for Society,” KAN300100702 — “Creating and probim@anostructures with X-—ray
lasers,” 2007-2011; Principal investigator: IngdBeh Rus, Dr., Institute of Physics AS
CR, Prague, Co—principal investigator for the i of Plasma Physics: RNDr. Karel
Kolacek, CSc.

Experts/field
- prof. Ing. Dr. Pavel Chraska, DrSc. — structure phdse transformation

- Ing. Tomas Chraska, Ph.D. — transmission electraroscopy, plasma spray layers
(mostly nanocrystalline ceramics), semiconductaroséructures

3.1.18 INSTITUTE OF CHEMICAL PROCESS FUNDAMENTALS AS
CR, a public research institution (ICPF)

Rozvojova 135, 165 02 Prague 6, ID: 67985858

www.icpf.cas.cz

A brief description of the laboratory

The Institute was founded on 1 January 1960 fraentpartment of Organic Technology of
the Institute of Chemistry of the Czechoslovak Aerag of Sciences and from the
Laboratory of Chemical Engineering of the Czechemho Academy of Sciences. It was
originally named the Institute of Theoretical Foatidns of Chemical Technology of the
Czechoslovak Academy of Sciences, and it adopsegré&sent name on 1 July 1993. Since 1
January 2007 the Institute has been a public relséastitution.

The main activity of the ICPF is scientific resdaend development in the area of the theory
of chemical processes, especially in the fieldshlmical engineering, physical chemistry,
and bioengineering, focusing in particular on clehiand statistical thermodynamics,
separation processes, catalysis, reactor engiggedpplied organometallic chemistry,
multiphase chemical reactors, biotechnologies aadhriology of processes for the
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environment, as well as chemical reactions initiade accelerated with laser or microwave
radiation, and processes of creation and transfiwmaf aerosols.

Research is conducted at five departments anddboratories:
« Department of Separation Processes (department Yediiicny)
« E. Hala Laboratory of Thermodynamics (K. Aim)
« Department of Catalysis and Reaction EngineeringS@cova)
« Department of Multiphase Reactors (J. Draho$)
+ Department of New Processes in Chemistry and Bioigogy (J Cermak)
e Laboratory for Environmental Protection Proces$ésRurtoch&)
* Department of Analytical Chemistry (J. Schraml)
e Laboratory for Aerosol Chemistry and Physics (Jofkp
e Laboratory for Laser Chemistry (J. Pola)

Focus of research and development

In 2005-2010 research focused, among other thingsthe questions of the research
proposal AV0Z40720504 “nvestigation of multiphase reacting systems for e design

of processes important in synthesis and preparatiorof novel materials, in energy
production and in environmental protection,” 1/2005-12/2010; Principal investigator:
prof. Ing. Jii Hanika, DrSc., total costs for the entire projpetiod: CZK 845,876,000, of
which CZK 801,205,000 came from the state budgdds<ification — area 5, share of
nanotechnology research — 20%.

The goal of the research was identification of aehteristic systems at the molecular level
and their integration with phenomenological knowjedabout the behavior of systems
depending on process conditions.

The main directions of research were: study oflthianced behavior of multiphase systems
with chemical reactions; thermo— and hydrodynansiceultiphase systems under extreme
conditions; fundamentals of extraction, sorptiomgd anembrane separation processes and of
processes using supercritical fluids; dynamic tfpans processes in chemical,
electrochemical, combustion, and biotechnologiealctors; explaining the mechanisms of
catalyzed reactions and destruction reactions>if torganic substances; preparation of new
materials by reactions induced by microwave andrleadiation. The results make possible a
quantitative description of the behavior of reagtimultiphase systems with the aid of
mathematical models useful for the optimum desigprocess equipment, meeting demands
for maximum environmental friendliness.

In 2011, the Institute worked on 69 programme nedeprojects.

Research in nanotechnologies

Research focusing on nanotechnology is being cdaduat the Department of Separation
Processes (P. Uchytil), the E. Hala Laboratory bérmodynamics (I. Nezbeda, M. Lisal),
the Department of Catalysis and Reaction Engingefi®. Solcova, K. Jiratova, V.
Hejtmanek), the Department of New Processes in @tgmand Biotechnology (G.
Kuncova), the Laboratory for Aerosol Chemistry aPldysics (J. Smolik, P. Moravec, V.
Levdanski) and the Laboratory for Laser ChemisfryRola, R. Fajgar). Research is focused
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mainly on nanoporous materials, nanocatalysis, symthesis of nanoparticles, e.g. by
aerosol processes and laser technology.

Projects implemented in nanotechnologies

a)

Projects implemented by the Institute

Projects of the GA CR

Project GA CR GCP106/10/J038 — “Liquid Layers Imiifiabd Between Nanoparticles—
filled Membranes for Gas Separation,” 2010-201lindfval investigator: Ing. Petr
Uchytil, CSc.

Project GA CR GA203/09/1088 — “Preparation of Nanagured Si/Ge/C Deposits,”
2009-2011; Principal investigator: RNDr. Vladislabiinek, CSc., Co—principal
investigators: Ing. Jan Subrt, CSc., Institute mdrtanic Chemistry AS CR, The—Ha
Stuchlikova, CSc., Institute of Physics AS CR.

Project GA CR GA104/09/0694 - “Advanced Photocditaly Processes -
Nanotechnology for the Environment,” 2009-2011;nEipal investigator: Ing. Olga
Solcova, CSc., Co—principal investigators: RNDrniEs Cajthaml, Ph.D., Institute of
Microbiology AS CR, Ing. Oléich Machalicky, University of Pardubice/Faculty of
Chemical Technology

Project GA CR GP104/09/P290 — “Innovative preparatdf nanocrystalline metal
oxides with high—ordered mesoporous structure hgaetion techniques,” 2009-2011;
Principal investigator: Ing. Lenka Mgbva, Ph.D.

Project GA CR GA104/07/1093 — “Composite nanopbatisynthesis by an aerosol
process,” 1/2007-12/2010; Principal investigatng. IPavel Moravec, CSc.

Project GA AS CR I|AA400720804 - “Influence of swua processes and
electromagnetic radiation on transfer phenomenaenosol systems with nanoparticles
and porous bodies with nanopores,” 1/2008-12/2@tihcipal investigator: Ing. Valeri
Levdanski, DrSc.

Project AS CR KAN400720701 — “Hierarchic nanosystefor microelektronics,”
1/2007-12/2011; Principal investigator: Ing. Olgaceva, CSc.

Project GA AS CR IAA400720619 — “New laser—indugeabcess for production of
novel carbon based nanomaterials and carbon—basednaterials with incorporated Si,
N and B heteroatoms,” 1/2006—12/2010; Principaéstigator: RNDr. Josef Pola, DrSc.

Other projects

Project AS CR 1ET400720409 — “Application of advedicsimulation methods for

studying the structure, physico—chemical propertiesl preparation of composites and
nanomaterials,” 2004—2008; Principal investigatmrof. RNDr. Ivo Nezbeda, DrSc.,

Co—principal investigators: as.prof. RNDr. Stanisldovak, CSc. — Jan Evangelista
Purkyrg University in Usti nad Labem/Faculty of Science;paof. RNDr. Stanislav

Novak, CSc., Jan Evangelista Purkytniversity in Usti nad Labem/Faculty of
Education
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b)

Project Ministry of Education ME 892 — “Monitorirand remediation of environmental
pollution with advanced organic—inorganic materialMOREPIM,” 5/2007-12/2011;
Principal investigator: Ing. Gabriela Kuncova, CSc.

Project Ministry of Education ME 893 — “Whole calptical sensors — WOCQOS,”
5/2007-12/2011; Principal investigator: Ing. Galari€uncové, CSc.

Selected projects on whose implementation thetltestis cooperating:

Project AS CR 1AA200760905 — “Thermophysical prder of water in unexplored,
technologically significant areas,” 2009-2013; Eipal investigator: Ing. Jan Hruby,
CSc., Institute of Thermomechanics, AS CR, Co—jpacinvestigator for the ICPF:
Ing. Vladimir Zdimal, Dr.

Project AS CR IAAX08240901 — “Novel inorganic—org@mrhybrid nanomaterials,”
2009-2013; Principal investigator: prof. Ing. Palbtak, CSc., Institute of Chemical
Technology, Prague, Co—principal investigator far KCPF: Ing. Stanislav Sabata

Project GA CR GAP503/11/2315 — “Study of transpafrinhaled nano—sized particles
(Pb, Cd) and their allocation in organs,” 2011-2@®#8ncipal investigator: Ing. Zbyk
Vecefa, CSc., Institute of Analytical Chemistry AS CRy-@rincipal investigator for the
ICPF: Ing. Jii Smolik, CSc.

Project GA CR GA203/08/0094 — “Computer modellingstructural, dynamical and
transport properties of fluids in nanospace,” 182aP/2011; Principal investigator:
Mgr. Milan Predota, Ph.D., University of South Bohemizgské Budjovice/Faculty of
Science, Co—principal investigator for the ICPFafpmg. Martin Lisal, DrSc.

Experts/field
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Ing. Kwéta Jiratova, CSc. — heterogeneous catalysis, mgpar of catalysts and
evaluation of their properties

Ing. Gabriela Kuncova, CSc. — development of enzpmeed bio—optoelectronic
sensors

as.prof. Ing. Martin Lisal, DrSc. — applied statiat thermodynamics, molecular and
multicomponent modelling

Ing. Pavel Moravec, CSc. — aerosol processes

prof. RNDr. Ivo Nezbeda, DrSc. — molecular physiok fluids, intermolecular
interactions

RNDr. Josef Pola, DrSc. — laser chemistry, organaliechemistry

Ing. Olga Solcova, CSc. — texture of porous solids)sport of mass in solids



3.1.19 INSTITUTE OF COMPUTER SCIENCE, a public research
institution

Pod vodarenskou¥i 2, 182 07 Prague 8, ID: 67985807
WWW.CS.Cas.cz

A brief description of the Institute

The Institute was created from the Central CompGQentre of the Czechoslovak Academy
of Sciences, founded on 1 July 1975 as a sharea¢hGgkvak Academy of Sciences
laboratory, and on 1 November 1980 it was classifie a scientific laboratory. In 1993 it
was renamed as the Institute of Computer SciendeCamputer Technology AS CR, and
then on 1 July 1998 the name was again changelteténstitute of Computer Science AS
CR. On 1 January 2007, the Institute became a@tddiearch institution.

Focus of research and development

The activity of the Institute focuses on theory apgblications in computer science, artificial
intelligence and computational mathematics, anghiicular on:

- foundations of computer science in mathematicsprilgms, and logic, classical and
unconventional computation models, theory of compomal complexity, computational
statistics, soft computing, data mining, web tedbgg, and software architecture,

- numerical linear algebra and computation with neasj optimisation, mathematical
modelling of problems with inexact data and elalstsiicity problems, verification of
hybrid systems,

- theory and applications of artificial neural netk®r non-linear modelling and
prediction, environmental information science,

- biomedical computer science and biomedical stesisipplied to various areas of
research in medicine (e.g. in preventive cardiol@gpydemiology, genetics, dentistry).

The Institute participate actively in doctoral pragpmes at the following faculties: Charles
University/Faculty of Mathematics and Physics, Qeélechnical University/Faculty of
Electrical Engineering and Faculty of Nuclear Scesand Physical Engineering, Technical
University of Liberec/Faculty of Mechatronics amddrdisciplinary Engineering Studies.

In 2011, the Institute worked on 31 programme neseprojects, one of which is focused on
nanotechnologies.

Project implemented in nanotechnologies

- Project GA CR GAP108/11/0853 — “Nanostructures wimsition metals: Towards ab—
initio material design,” 2011-2015; Principal intigator: RNDr. Ontej Sipr, CSc.,
Institute of Physics AS CR, Co—principal investayafor the Institute of Computer
Science: as.prof. Dr. Ing. Miroslav Rozloznik

Experts/field
- as.prof. Dr. Ing. Miroslav Rozloznik, computatiomathods, numerical linear algebra

- prof. RNDr. Jii Wiedermann, DrSc., nanocomputing (unconventiomadels)
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3.1.20 INSTITUTE OF NUCLEAR PHYSICS AS CR, a public
research institution (UJF)

Husinec -ReZ 130, 250 68 HusinecRez, ID: 61389005

www.ujf.cas.cz

A brief description of the Institute

The Institute was established on 1 January 1978 fie physics section of the Institute for
Nuclear Research of the Czechoslovak Academy afnBeis, which had been founded in
1955. In 1972 the bulk of the Institute was placeder the authority of the Czechoslovak
Atomic Energy Commission. On 1 July 1994 the formmstitute of Radiation Dosimetry AS
CR was joined to the Institute of Nuclear Physissaa external laboratory. On 1 January
2007, the Institute became a public research inistit.

The Institute’s activity mainly involves nuclearydics in the area of both theoretical and
experimental low— and medium—-energy nuclear physidse Institute is involved with
nuclear spectroscopy of beta radiation, the studyualear reactions including showers of
heavy ions and hypernuclear physics. Its activies focus on certain related fields, such as
the study of the solid phase and materials reseaitththe use of dispersion of neutrons and
charged ions, mathematical physics, and theoretitdinuclear physics, dosimetry of
ionizing radiation including biophysical aspectsl aadiopharmacology.

The research activity is divided into 7 departments
« Department of Theoretical Physics (department h&ado3ek)
« Department of Nuclear Spectroscopy (A. Kugler)
« Department of Nuclear Reactions (V. Kroha)
« Department of Neutron Physics (P. Mikula)
« Department of Radiopharmacology (O. Lebeda)
« Department of Radiation Dosimetry (M. Davidkova)
«  Department of Accelerators (J. Stursa)

Focus of research and development

In the years 2005-2011, research focused on thélggns of the research proposal
AV0Z10480505 —“Nuclear Physics and Related Fields in the Basic, gplied and
Interdisciplinary Research,” 1/2005-12/2011; Principal investigator: Jan Dol@3¢., total
costs for the entire project period: CZK 718,843liom, of which 718,843,000 came from
the state budget. Classification — area 6b, shianamotechnology research — 10%. Research
focused on the experimental study of strongly eaxténg matter in showers of heavy ions,
nuclei far from the line of stability, nuclear réiaos of importance for astrophysics,
preparation of measuring of mass of neutrinos usiegtron spectroscopy, use of nuclear
analytical methods and neutron diffraction in reskaf condensed substances and materials
and in the life sciences. Another area of researah development is radiopharmacology.
Theoretical research as conducted in the area ofeauy subnuclear, and mathematical
physics.

In 2011, a total of 52 programme research projeeie conducted at the Institute, some of
which focused on nanotechnologies.
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Research in nanotechnologies

Research relating to nanotechnologies is being wtird at the Department of Neutron
Physics (V. Hnatowicz, J. Vacik, V. Lavrénf A. Mackova, V. Havranek, V. Bea et al.),
the Department of Theoretical Physics (P. Exner ag), and the Department of
Radiopharmacology (O. Lebeda).

The Department of Neutron Physics — Laboratory oflar Analytical Methods is working
the area of micro— and nanosciences in the follgwireas:

Study (preparation, modification, and characteigsgtof thin and ultra—thin layers of

hybrid composites based on carbon allotropes {ellgrene Gy and transition metals

(Ni, Co, Ti etc.); hybrid materials of the;&Ni type exhibit unique structural properties,
often in the form of systems that organize theneshspontaneously in the
submicroscopic area.

Preparation of nanoparticles by modified depositioblHV (MBE) systems.

Preparation of LIPSS (Laser Induced Periodic Serfatuctures); cooperation with the
Institute of Physics AS CR.

Use of ion and neutron bundles for analysis of odicand nanostructures with the use of
nuclear analytical methods: RBS (Rutherford baditsdag), ERDA and ToF—ERDA
(detection of particles shot forwards), RBS chaimge(structural study of crystalline
materials), PIXE (x-ray fluorescence), ITS (ionnsmission spectroscopy), NDP
(neutron depth profiling); cooperation with the tihnge of Chemical Technology,
Institute of Physics, Charles University FacultyM&thematics and Physics, Masaryk
University in Brno, Brno University of Technolog@zech Metrology Institute in Brno,
Institute of Scientific Instruments, University Bardubice, University of West Bohemia
in Pilsen, Physical-Technical Institute Kazan, Heditz Zentrum Dresden—Rossendorf,
University of Helsinki et al.).

Modification and synthesis of new micro— and nanastires by the ion implantation
method (e.g. implantation in glass, crystals, aotympers for optics, opto—electronics,
laser technologies, spintronics, magnetic recordieglia etc.).

Application of an ion microprobe for the study ofolbgical materials, cellular
structures, geological samples, archeometry sangptes

Study is still ongoing at the Department of Neutflmysics on the microstructure of
steels and other materials with small-angle neudispersion.

At the Department of Theoretical Physics, a groumathematical physicists are working on
mathematical models of nanosystems of the quantaweguide type.

Projects implemented in nanotechnologies

a)

Projects implemented by the Institute:

Project GA CR GAP107/11/1856 - “Metal-fullerene oewmposites and their
biological applications,” 2011-2013; Principal istigator: Mgr. Ji Vacik, CSc., Co—
principal investigator: Dr. Lucie Bakova, MD, CSc., Institute of Physiology AS CR
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- Project GA CR GAP106/09/0125 — “Preparation andattarisation of metal/polymer
structures,” 1/2009-12/2013; Principal investiga®NDr. Anna Mackova, Ph.D., Co—
principal investigators: prof. Ing. Vaclav Swik, DrSc.Institute of Chemical
Technology in Prague/Faculty of Chemical Technojogg.prof. Ing. Olga Blahova,
Ph.D., University of West Bohemia in Pilsen/New hieglogies Research Centre of the
West Bohemia Region

- Project GA CR GAP203/11/0701 — “Guided Quantum Dwits,” 1/2011-12/2013;
Principal investigator: prof. RNDr. Pavel Exner Jor

b) Selected projects on whose implementation thetditestis cooperating:

- Project GA CR GAP108/11/0958 — “Investigation ofimiodefects in ZnO and their
interaction with hydrogen and nitrogen,” 1/2011-21A/5; Principal investigator: as.prof.
Mgr. JakubCizek, Ph.D., Charles University in Prague/FacultyMathematics and
Physics, Co—principal investigator for the Insgtaif Nuclear Physics: RNDr. Vladimir
Havranek, CSc.

- Project GA CR GAPP108/12/0640 — “Biocompatible rdiamond probes for
multimodalin vivo imaging,” 1/2012-12/2014; Principal investigatbtgr. Petr Cigler,
Ph.D., Institute of Organic Chemistry and BiocheamgisAS CR, Co—principal
investigator for the Institute of Nuclear Physikgy. Jan Stursa

- Project GA CR Centres of Excellence P108/12/G10®reparation, modification and
characterisation of materials by radiation,” 1/2612/2018; Principal investigator: prof.
Ing. Vaclav Svarik, DrSc., Institute of Chemical Technology in RrefFaculty of
Chemical Technology, Co—principal investigator fbe Institute of Nuclear Physics:
Mgr. Jiti Vacik, CSc.

Results in nanotechnologies/cooperation

The Laboratory of Analytical Methods is collaborgtiwith Czech and foreign institutes and
universities (Helmholtz Zentrum Dresden Rossendtafjoisky Physical Technical Institute
— Kazan Scientific Centre Uppsala University, Ewap Space Agency, Joint Institute for
Nuclear Research in Dubna, Japan Atomic Energy #&gdrakasaki) on many individual

projects in the area of nanosciences (e.g. preparaif nanostructured materials for
biosensorics, optoelectronics, and tissue engingeas well as for elemental and profile
characterizing of nanostructured materials by rarcémalytical methods).

The Results in mathematical physics involve inipakar the approximation of thin quantum
waveguides by quantum graphs.

Experts/field

- prof. RNDr. Pavel Exner, DrSc. — unstable systegqusntum mechanics of tubes and
surfaces, resonance phenomena etc.

- RNDr. Viadimir Havranek, CSc. — analysis of aerssthin solid layers, and biological
materials by the PIXE method; analysis of biolobiad geological samples using ion
microprobes.

- as.prof. Ing. Vladimir Hnatowicz, DrSc. — experit@nnuclear physics, nuclear
analytical methods.
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- Dr. Vasyl Lavrentv, Ph.D.. — study of hybrid systems, preparatiomahoparticles,
analysis of surface morphology, and properties afostructures using AFM/STM
methods.

- RNDr. Anna Mackova, Ph.D. — modification of matéiawith ion bundles for
applications in microelectronics and optics; usenatlear analytical methods, RBS
channeling, ERDA, ERDA-TOF for elemental and suakt analysis of amorphous and
crystalline materials and complex multilayered eyst

- RNDr. Vratislav P&na, CSc. — growth, modification, and elemental atdictural
analysis of thin layers and multilayers used inroédectronics and optics, for surfaces
of implants, and for research on very hard, thelymakistant layers etc.

- RNDr. Pavel Strunz, CSc. — study of the microstriebf steels and other materials with
small-angle neutron dispersion.

- Mgr. Jiti Vacik, CSc. — study of hybrid systems of metdlefenes, spontaneous self—
organisation etc.

3.1.21 INSTITUTE OF MACROMOLECULAR CHEMISTRY CR, a
public research institution (IMC)

Heyrovského nam. 2, 162 06 Prague 6, ID: 61389013

www.imc.cas.cz

A brief description of the Institute

The Institute was founded on 1 January 1959 from ltAboratory of High—Molecular
Compounds, which had been established as a p#re @@zechoslovak Academy of Sciences
of 1 January 1957. Since 1 January 2007, the Usthas been a public research institution.
The IMC is involved in scientific research in thea of macromolecular chemistry, organic
chemistry, macromolecular physical chemistry, andcmmolecular physics, including
related interdisciplinary fields, aimed at learniagd understanding the principles and
relationships between the structure and properdfemacromolecular substances and the
possibilities of controlled formation of supramaléar structures, focusing in particular on
the development of new synthetic and technologicatedures, new polymeric materials,
and their use in applications technologies in fcactfor the study of the behavior and
durability of macromolecular systems under ecolalfyjcdifficult conductions, the properties
and structure of substances by newly developedadstHor electronics, medical chemistry,
and the study of mechanisms of the effect of biclally active polymeric substances and
interactions of polymeric materials in living orgems, and the development of polymeric
systems usable for medical, pharmaceutical, angdhnological purposes.

Research is being conducted in 11 departments, sbmbich are divided into workgroups:
. Department of Controlled Polymerisation

. Department of Polymeric Networks and Mechanicalperbes (L. Matjka, K. Dusek,
M. Spirkova, J. Kotek)

. Department of Polymeric Materials
- Workgroup for Development and Recycling of Polymeri Materials (I. Kelnar)
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- Workgroup for Morphology of Polymers(M. Slouf)
- Workgroup for Thermodynamics and Rheology

- Workgroup for Electronic PhenomengJ. Pfleger, M. Mensik, S. Ne&gk, P.
Toman, K. Podhéajecka, H. Benes)

. Department of Hydrogels for Medical and Technicaldéice
. Department of Biomedical Polymers (K. Ulbrich, MiuBy)
. Department of Bioanalogous and Special Polymers
- Workgroup for Bioactive and Degradable Polymers(F. Ryp&ek)
- Workgroup for Special Polymers(D. Vyprachticky, V. Cimrova)
- Workgroup for Polymeric Particles (D. Horak)
. Department of Polymeric Membranes
- Workgroup for Polymeric Membranous Materials (E. Brynda, Z. Sedlakova)

- Workgroup for Polymeric Membranes and BioanalogousPhase Interfaces(Z.
Pientka, M. Bleha)

. Department of Solid State Chemistry
- Group — Intercalcation Compounds
- Group — Semiconducting Glass
- Group — Thermoelectric Materials

The department is a Joint Laboratory of Solid St&teemistry of the Institute of
Macromolecular Chemistry and of the University aftfubice, and it is based in Pardubice.

. Department of Supramolecular Polymeric Systems
- Workgroup for Optical Phenomena (P. Stpanek,C. Kondk, J. Stejskal)
- Workgroup for Transport and Separation Processes
- Workgroup for Photonics and Paramagnetic Phenomena
. Department of Structural Analysis
- Workgroup for Molecular Spectroscopy (J. Dybal, M. Trchova)

- Joint Laboratory for Solid State NMR of the Instigwf Macromolecular Chemistry
and of the JH INST (J. Brus)

- Workgroup for X—Ray and Neutron Analysis

- Workgroup for Structural Analysis of Molecules (J. HaSek)
. Department of Analytical Chemistry (P. Holler)
Note: Research in nanotechnologies is being corduct departments and workgroups that
are indicated in bold print. Scientists workingtbis research are listed in parentheses.
Focus of research and development
In the years 2005-2010, research focused on thetigne of the research proposal

AV0Z40500505- “Advanced polymer materials and supramolecular systas: Synthesis
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and research on properties, phenomena and implemeation in special applications and
innovative technologies’ 1/2005-12/2010; Principal investigator: RNDr. Fisek
Rypé&ek, CSc., total costs for the entire project peri©gK 1,332,390,000, of which CZK
1,319,045,000 came from the state budget. Clasatiiit — area 6d, share of nanotechnology
research — 30%.

Research focused on the controlled synthesis ginpric substances and of supramolecular
systems of synthetic macromolecules and hybrid esyst of synthetic and biological
macromolecules, leading to products with a unifodefined structure and specific useful
properties, and on the development of new themfesxplanatory physical and chemical
behavior of studied systems. At the centre of &étianwas the study of arranged systems
generated by the mutual interactions of syntheticymthetic and natural macromolecules
and low—molecular substances performed at the atamblecular and supramolecular level.
With respect to potential applications, developméntolved new intelligent materials
reacting to stimuli in the environment, materiais hioengineering and biomimetics, with an
emphasis on tissue engineering, bioconjugatesdtivaty of medications and gene therapy,
materials applicable in membranes for separatimcgeses and fuel cells, materials and
systems for sensors, photonics, and microelectsonic

Research on technical polymers focused on the derent of hybrid organo—inorganic
nanocomposites and polymeric nanostructured mégeoa the improvement of the useful
properties of polymeric mixtures, and on the depelent of recyclable and biodegradable
materials and materials arising from renewablemaatesources.

Since 2011, the Institute has been involved in bldding of the BioCev Centre of
Excellence At a cost of CZK 3.2 billion during the years 262015, the project’s goal is to
build a centre for excellent research in the Cémhemian town of Vestec. The research
will focus on detailed study of cellular mechanisatsthe molecular level, research and
development of new therapeutic procedures, profagmnosis, biologically active substances
including chemotherapy agents, natural antibiotieyelopment of tissue for the repairing of
damaged organs, protein engineering, and othenddaties. More information is available
at www.biocev.eu.

In 2011, a total of 83 programme research projeeie conducted at the Institute, some of
which involved nanotechnologies.
Research in nanotechnologies

At the Institute, rather extensive research is d¢eiconducted focusing on
nanobiotechnologies, nanomedicine, organic nantrelics, and nanomaterials (polymeric
nanocomposites and nanostructures), and on thdogevent of the nanosciences and of
experimental methods applicable in macromolecudaiotechnologies.

This includes three main areas:
* Nanomaterials

- Organo—-inorganic composites of polymers contaimagofillers.

- Nanocomposite polymeric membranes for hydrogenraathanol fuel cells, separation
of gasses and ultrafiltration

- Surface modification of materials by conductiveymoérs.
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Magnetic nanoparticles.

Development of new types of organo—inorganic stm&d, networks from precursors
with original molecular architecture, liquid—crysteetworks, and smart gels.

Preparation of two—compound interpenetrating netavasf hydrophile polymers and
supramolecular structures containing liquid—cryatad amorphous areas.

Finding possibilities for controlled self—organisat of molecules in supramolecular

systems by variation of external parameters sud¢hraperature, pH, or ion strength, and
use of controlled self-organisation in solid stéte, intermediate phase, in solution, and
on the surface for improvement or creation of usefoperties of polymers used in

biomolecular engineering, delivery of medication,cmelectronics, sensors, and
membranes.

* Nanomedicine

Nanoparticulate and supramolecular systems foretadydelivery of medications and
genetic information.

Bioanalogous polymers for tissue engineering. Fedjpmn of new polymers and
semisynthetic hybrid macromolecular structures &ioiig nanostructural motifs of
biologically active biopolymers or their analoguesd the study of their role for the
creation of specific interactions of the polymematrix with biomacromolecules, cells,
and tissue.

Magnetic nanoparticles for selected applicationsniedicine, magnetic resonance
imaging, and magnetic hypertheria.

Biosensors and the preparation of functional bitmayaus nanostructures on the surface
of artificial objects. By the gradual depositing djiological and synthetic
macromolecules, in accordance with composition nean in advance, there is
preparation of detection layers of biosensors,nafi surfaces of separation media,
coatings of artificial surfaces compatible withdudip and coatings stimulating the growth
of cells and tissue.

e Organic nanoelectronics (molecular electronics)

Molecular nanosystems and nanocomponents for etéct and photonics based on
electronic phenomena in polymers, and in particuleectrical conductivity,
photoconductivity, generation and transport of gkacarriers, electroluminescence,
photochromy, the transistor phenomenon and eftédctpatial charge

Heterogeneous organic and hybrid nanocompositeriaiatéor solar cells.

Projects implemented in nanotechnologies

a)
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Projects implemented by the Institute:

Project GA AS CR IAA400500905 — “Preparation anadparties of nanostructures
produced by conducting polymers,” 2009-2012; Ppaktinvestigator: RNDr Jaroslav
Stejskal, CSc., Co—principal investigator: RNDm Jaoke§, CSc., Charles University in
Prague/Faculty of Mathematics and Physics



Project GA AS CR IAA200500904 — “Optimizing strucduand properties of multiphase
thermosets using self-assembled nanofiller—basellisions,” 2009-2012; Principal
investigator: Ing. lvan Kelnar, CSc.

Project GA AS CR 1AA100500902 - “Surface—enhancedmBn scattering of
conducting polymers,” 2009-2012; Principal investig: as.prof. RNDr. Miroslava
Trchova, CSc.

Project GA AS CR IAA400500701 — “Nanostructured anig—inorganic polymers,”
1/2007-12/2011; Principal investigator: RNDr. Libdatéjka, CSc.

Project GA AS CR IAA500500701 — “Self-organisatiamystallisation and structure
determination of protein based macromolecular syste 1/2007-12/2011; Principal
investigator: RNDr. Jinlich HaSek, DrSc.

Project GA AS CR IAA400500602 — “Development anglagation of solid—state NMR
techniques to measure dipolar couplings — detetioimaf three—dimensional structure
and amplitude of internal motions in microcrystadli and highly organized self—
assembled polymer systems,” 2006—2010; Principastigator: Ing & Brus, Ph.D.

Project GA AS CR IAA4050409 — “Polymers for Photmi 2004-2008; Principal
investigator: RNDr. ¥ra Cimrové, CSc.

Project GA CR GAP208/10/1600 — “Polymeric partickrsd nanostructured materials
stabilized by surface active molecules,” 2010-2@dncipal investigator: RNDr. Petr
Stpanek, CSc.

Project GA CR GAP205/10/0348 — “Sandwich nanocontpsspreparation, nucleation
effects, electrical properties,” 2010-2013; Priatimvestigator: RNDr. Miroslav Slouf,
Ph.D., Co-principal investigator: Mgr. Toma$ Ba$h.D., Institute of Inorganic
Chemistry AS CR

Project GA CR GAP108/11/2151 — “Novel nanocomposggns filled with functional
stannoxane nanoparticles,” 2011-2014; Principaéstigator: RNDr. Adam Strachota,
Ph.D.

Project GA CR GAP205/11/1657 — “The control of liowatible thermosensitive
polymer nanoparticles by low—molecular weight aistdi: the study of underlying
interactions,” 2011-2013; Principal investigatorgMLarisa Starovoytova, Ph.D.

Project GA CR GPP108/11/P763 — “Carbonisation dfygmiline nanostructures and
composites based on carbon nanotubes/polyanil®11-2013; Principal investigator:
Ing. Elena Konyushenko, Ph.D.

Project GA CR GA202/09/2078 — “Bioinspired nanojudes sensitive to environmental
stimules,” 2009-2013; Principal investigator: RNBetr S¥panek, CSc.

Project GA CR GA203/09/1242 — “Surface—modified metgc nanoparticles for cell
labeling andin vivo and in vitro diagnostics,” 2009-2011; PrincipaVestigator: Ing.
Daniel Horak, CSc., Co—principal investigators: Myft Herynek, Ph.D., Institute for
Clinical and Experimental Medicine, RNDr. Pavla delova, Ph.D., Institute of
Experimental Medicine, AS CR

85



Project GA CR GA203/08/0543 — *“Hybrid macromoleculaystems based on
hydrophilic polymers and stimuli-responsive pemitde 2008-2011; Principal
investigator: Ing. Michal Pechar, CSc.

Project GA CR GA106/09/1348 — “Synthesis and meid#hn properties of
nanocomposites with tailored organoclays,” 200942®rincipal investigator: Ing. Petr
VIcek, DrSc.

Project GA CR GA203/08/6686 — “Spectroscopic studfy the development of
polyaniline nanostrutcures,” 1/2008-12/2011; Ppatiinvestigator: as.prof. RNDr.
Miroslava Trchova, CSc.

Project GA CR GA203/07/0267 — “Ternary skutterusliter thermoelectric applications:
from bulks to thin films,” 2007-2009; Principal estigator: Ing. 3 Navratil, CSc.,
Co—principal investigators: Ing. Jarmila Walacho@G§c., Institute of Photonics and
Electronics, AS CR, prof. Ing. Miroslav Jelinek,Ser, Institute of Physics AS CR

Project GA CR GA305/07/1073 — “Molecular interaagoof polymers for biomedical
applications,” 1/2007-12/2009; Principal investggaRNDr. Jindich HaSek, DrSc.

Other projects
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Project Ministry of Education ME09058 — “Preparatiand characterisation of hybrid
organic—inorganic nanocomposites,” 2009-2012; Rralcinvestigator: Ing. Zdeka
Sedlakova, CSc.

Project Ministry of Education ME 847 — “Surface nfadtion of materials by
conducting polymers,” 2006—2010; Principal investay: RNDr. Jaroslav Stejskal, CSc.

Project Ministry of Education 7E09109 — “Integratditro—Nano—Opto Fluidic systems
for high—content diagnosis and studies of rare eareells,” 2009-2012; Principal
investigator: Ing. Daniel Hordk, CSc., Co—principaVestigators: Ing. Milan Benes,
CSc., Ing. Petr Salek

Project Ministry of Education MEB040920 — “Study ¢ime behavior of non—porous
(nanostructure) membranes for gas separation amnhgmration by various testing
methods,” 2009-2010; Principal investigator: RNBwyrek Pientka, Ph.D.

Project Ministry of Education, program COST, OCQ®DG- “Electron transport in Ill—
N-V compounds nanostructures” 2010-2012; Principakstigator: Mgr. Miroslav

Mensik, Dr., Co—principal investigator: RNDr. Kakglal, CSc., Institute of Physics AS
CR

Project Ministry of Education, program COST, OC 138Molecular photoconductive
and photorefractive systems: from macroscopic @svto nanostructures,” 2006—2010;
Principal investigator: prof. RNDr. Stanislav Né&gk, DrSc.

Project Ministry of Education, program COST, OC 138Molecular photoconductive
and photorefractive systems: from macroscopic @svito nanostructures,” 3/2006—
2/2010; Principal investigator: prof. RNDr. StanisNeS§jirek, DrSc.

Project Ministry of Education, program KONTAKT, ME7 — “Surface modification of
materials by conducting polymers,” 3/2006-12/20B0incipal investigator; RNDr.
Jaroslav Stejskal, CSc.



b)

Project AS CR KAN100500652 — “Heterogeneous andillyblanocomposite materials
for solar cells,” 7/2006—-12/2010; Principal invgstior: RNDr. Jii Pfleger, CSc.

Selected projects on whose implementation thetuitsstis cooperating:

“Nanotechnology for Society” programme research jpots

Project AS CR KAN400720701 - “Hierarchic nanosystefor microelectronics,”
1/2007-12/2011; Principal investigator: Ing. Olgalc®va, CSc., Institute of Chemical
Processes AS CR, Prague, Co—principal investigatahe Institute of Macromolecular
Chemistry: prof. RNDr. Stanislav Nafek, DrSc.

Project AS CR KAN200200651 — “Nanoparticle and supolecular systems for
targeted transport of therapeutic drugs,” 07/20@62010; Principal investigator: prof.
RNDr. BlankaRihova, DrSc., Institute of Microbiology AS CR, Pusy Co—principal
investigator for the Institute of Macromolecular edhistry: prof. Ing. Karel Ulbrich,
DrSc.

Project AS CR KAN200520704 — “New nanoparticles @ittrastructural diagnostics,”
7/2007-12/2011; Principal investigator: as.prof.IRNPavel Hozak, DrSc., Institute of
Molecular Genetics AS CR, Prague, Co-principal stigator for the Institute of
Macromolecular Chemistry: RNDr. Miroslav Slouf, Bh.

Project AS CR, “Nanotechnology for Society” prograsy KAN200520804 -
“Biocompatible nanofiber scaffolds forming novelugrmatrices for the application of
biologically and pharmacologically active substantel/2008-12/2012; Principal
investigator: as.prof. RNDr. Vladimir HalalInstitute of Molecular Genetics AS CR,
Co—principal investigator for the Institute of Maarolecular Chemistry: Ing. &i
Michalek, CSc.

Project AS CR KAN200670701 — “Surface plasmon resge biosensors and protein
arrays for medical diagnostics,” 1/2007-12/2011jné¥pal investigator: Ing. i
Homola, CSc., Institute of Photonics and ElectrenkS CR, Prague, Co—principal
investigator for the Institute of Macromoleculare@histry: RNDr. Eduard Brynda, CSc.

Project AS CR KAN401220801 — “Nanostructures oftcolied size and dimensions,”

1/2008-12/2012; Principal investigator: prof. IRavel Fiala, CSc., Czech Technical
University/Faculty of Nuclear Sciences and Physidgahgineering, Co—principal

investigator for the Institute of Macromolecularedhistry: Ing. Daniel Horak, CSc.

Project AS CR KAN401770651 — “Molecular nanosysteansl nanodevices: electric
transport properties,” 7/2006—12/2010; Principakstigator: Ing. Martin Weiter, Ph.D.,
Brno University of Technology/Faculty of Chemist@p—principal investigator for the
Institute of Macromolecular Chemistry: prof. RNRtanislav NeSjrek, DrSc.

Other projects

Project Ministry of Education 1M0505 — “Centre f@argeted Therapeutic Drugs,”
1/2005-12/2011; Principal investigator: as.prof.. Madimir Viklicky, MD, CSc.,
Nuclear Research Institute ReZ a.s., Co—principakstigator for the Institute of
Macromolecular Chemistry: prof. Ing. Karel UlbridbrSc.

Project Ministry of Education 1M0538 — “Centre fGell Therapy and Tissue Repair,”
1/2005-12/2011; Principal investigator: prof. DrvaESykova, MD, DrSc., Charles
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University in Prague/? Faculty of Medicine, Co—principal investigator fitie Institute
of Macromolecular Chemistry: RNDr. FrantiSek R§plié CSc.

Project Ministry of Education 2B06053 — “New metBofibr the characterisation and
identification of probiotic bacterial strains sudta for functional foods,” 2006—-2011;
Principal investigator: as.prof. Ing. Bohuslav RHt CSc., Masaryk University in
Brno/Faculty of Science, Co—principal investigator the Institute of Macromolecular
Chemistry: Ing. Daniel Horak, CSc.

Project Ministry of Industry and Trade 2A-1TP1/116 “Functional polymers in
membranes for alternative energy and bio—specifiarees,” 2006-2009; Principal
investigator: Ing. Ale€ernin, Ph.D., MemBrain, s.r.0., Co—principal invgator for the

Institute of Macromolecular Chemistry: Ing. MiroglBleha, CSc.

Project Ministry of Industry and Trade 2A-2TP1/135Novel polyfunctional hybrid

polymers from renewable and recyclable raw materigith potential utilisation of
enzyme catalysts and nanoparticles,” 7/2007—6/2Ptibcipal investigator: Ing. Tomas
Vi¢ek, Ph.D., SYNPO, a. s., Pardubice, Co—principakstigator for the Institute of
Macromolecular Chemistry: Hynek Bene§

Project AS CR IAAX08240901 — “Novel inorganic—org@mrhybrid nanomaterials,”
2009-2013; Principal investigator: prof. Ing. Pakbbtak, CSc., Institute of Chemical
Technology, Prague, Co—principal investigator fbe tinstitute of Macromolecular
Chemistry: Ing. Milena Spirkova, CSc.

Project GA AS CR 1AA401770601 — “Molecular—scalectfonic processes in materials
suitable for organic photosensitive devices,” 2Q9; Principal investigator: Ing.

Martin Weiter, Ph.D.., Brno University of Technoldgaculty of Chemistry, Co—

principal investigator for the Institute of Macroleoular Chemistry: RNDr. Petr Toman,
Ph.D.

Project GA CR GAP208/10/0941 — “Engineering of aug—modified optical processes
in molecules and semiconductor quantum dots by nplas resonances in metal
nanoparticle assemblies,” 2010-2014; Principal dtigator: prof. RNDr. Blanka
VI¢kova, CSc., Charles University, Prague/Faculty @&fce, Co—principal investigator
for the Institute of Macromolecular Chemistry: RND#i Pfleger, CSc.

Project GA CRGAP304/10/1951 — “Nanoliposomes fovalepment of recombinant
vaccines and targeted immunotherapeutics,” 20103;2Pfincipal investigator: RNDr.
Jaroslav Turanek, CSc. — Veterinary Research ustiCo—principal investigator for the
Institute of Macromolecular Chemistry: RNDr. ZigrPientka, CSc.

Project GA CR GAP208/10/0353 — “Nanoparticles basmd hydrophilic block

polyelectrolyte complexes with ionic surfactant®010-2012; Principal investigator:
RNDr. Miroslav S¢panek, Ph.D., Charles University in Prague/Facolt$cience, Co—
principal investigator for the Institute of Macrolaoular Chemistry: RNDr. Miroslav
Slouf, Ph.D.

Project GA CR GA106/09/1000 — “Bioinspired nanocasife structures for bone tissue
regeneration,” 2009-2012; principal investigatarg.| Karel Balik, CSc., Institute of

Rock Structure and Mechanics AS CR, Co—principakstigator for the Institute of

Macromolecular Chemistry: Mgr. Dana Kubies, CSc.



Project GA CR GA304/07/1129 — “Polarized culturéshepatocytes and mesenchymal
cells on the nanofiber membranes in the experinhéiaeactor,” 2007-2011; Principal
investigator: prof. Dr. Miroslav Ryska, MD, CSc.h&les University in Pragué/?
Faculty of Medicine, Co—principal investigator the IMC: Ing. Jii Michalek, CSc.

Selected projects with international cooperation:

7FP EU project type: Small, thematic priority: NMProject title: CAMINEMS —
“Integrated Micro—Nano—Opto Fluidic systems forhrigontent diagnosis and studies of
rare cancer cells,” 2009-2012; 9 partners from Bnttes, project budget: EUR 4.6
million; Coordinator: Corinne Min, Institut Curi€fance); the IMC is a partner.

Project 7FP EU, thematic priority: FP7—-REGPOT-2() project title: RP DEMATEN
— “Reinforcement of research potential of the Dapant of Materials Engineering in
the field of processing and characterisation ofostnuctured materials,” 2008-2011; 6
partners from 5 countries, Coordinator: Vladimidi8y University of Novi Sad (Serbia);
the Institute of Macromolecular Chemistry was aiper.

Cooperation within the network Marie Curie—6FP EUMBRE - “Bio—inspired
Molecular Optoelectronics,” 10/2006—9/2010; Cooaddm: Dr. Larry Luer, Consiglio
Nazionale Delle Richerche ISMN Instituto per lo @audei Materiali Nanostrutturati,
INFM Centre for Ultrafast and Ultraintense Opticgtience (ULTRAS), ltaly, 7
partners, Co—principal investigator for the IMCopRNDr. Stanislav Nepek, DrSc.

Experts/field

RNDr. Eduard Brynda, CSc. — nanobiotechnologiesrammbmedicine (organized sets of
biological and synthetic macromolecules for tissngineering and biosensors)

RNDr. Jii Dybal, CSc. — computer modelling of chemical stuves
Ing. Daniel Horak, CSc. — nanomedicine (polymeragmetic nanoparticles)

as.prof. RNDr.Cestmir Kaidk, DrSc. — nanomaterials, nanomedicine (opticahous
for supramolecular polymeric materials, nanoclsstard nanoparticles)

RNDr. Libor Magjka, CSc. — nanomaterials (nanocomposites, organogénic and
polymeric nanostructured materials)

prof. RNDr. Stanislav Ne$pek, DrSc. — organic semiconductors, moleculartesea
discharge of one—dimensional silicon

RNDr. Jii Pfleger, CSc. — nanoelectronics (organic molacelectronics, nanoparticles
in polymeric matrices for solar cells)

Ing. Josef Plestil, CSc. — X—ray and neutron stmattanalysis

RNDr. FrantiSek Ryp#ek, CSc. — nanomedicine (materials for tissue exgging)
RNDr. Miroslav Slouf, Ph.D. — morphology, TEM

RNDr. Petr Sipanek, CSc. — nanomaterials (supramolecular nalymgaic materials)

prof. Ing. Karel Ulbrich, DrSc. — nanomedicine (exllar systems for targeted delivery
of medications and genes)
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3.1.22 INSTITUTE OF MOLECULAR GENETICS AS CR, a public
research institution (IMG)

Videnska 1083, 142 20 Prague 4, ID: 68378050

www.img.cas.cz

A brief description of the Institute

The Institute was established on 1 January 19@Reamstitute of Experimental Biology and
Genetics of the Czechoslovak Academy of Sciencts.fdundation wasa department
established within the former Institute of Biologfthe Czechoslovak Academy of Sciences.
Transferred to the Institute in 1976 were partthefdepartment of molecular biology and of
the department of protein biochemistry from thetitne of Organic Chemistry and
Biochemistry of the Czechoslovak Academy of Scienéd the same time, the Institute was
renamed as the Institute of Molecular Genetics.1Qlanuary 2007, the Institute became a
public research institution. The main area of atgtiof the IMG is scientific research in the
area of the molecular basis of serious illnessesk@dmia, cancer, AIDS), the biology of
normal and malignant cell transformation, and immuesponses involved in the protection
of an organism. Research is being conducted inexiiom with this on selected retroviruses,
oncogenes, cell surface receptors, and cytoskel&tso the subject of research are the
processes of regulation of gene expression anttdahemission of signals within the cell, as
well as the molecular mechanisms of fertilisati@n 1 January 2008, the Biotechnology
Sector of the IMG split off, and the Biotechnoldggtitute AS CR was founded in Prague.

At the departments listed below, the following @esh scientists are working on particular
programme research projects focusing on nanoteciss!:

« Department of Cell Nucleus Biology — Pavel Hozak

e Department of RNA Biology — David St&éh

» Department of Cellular Signaling and Apoptosis dislav Andtra
« Department of Molecular Virology — Jarmila Kralova

« Department of Signal Transduction — Petr Draber

« Department of Transplantation Immunology — Vladifalan

Focus of research and development

In the years 2005-2010, research focused on thetigns of the following research
proposal:

Research proposal AV0Z505205%4 “Molecular Genetics and Cellular Bases of Key
Biological Processes: Gene Expression, Oncogenesigus Replication, Immunity and
Development of the Organism”,2005-2010; Principal investigator: prof. RNDr. Vacl
Horejsi, CSc. Classification — area 3, share of nahwiglogy research — 20%.

Studied at the molecular and cellular level were tlhndamental processes of life and of
pathology disrupting the structural and physicégnity of living organisms. The goal of the
research proposal was to make a contribution iiquéatr towards understanding of the
complex mechanisms of regulation of gene exprestienrole of the products of those genes
in controlling basic cell functions for normal angathologically altered cells, in
gametogenesis and the development of the orgaraswh,in the regulation of immune
responses during infectious, tumorous, or autoinerdiseases. Knowledge of the structure
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of selected genes and of the general principleshing their regulation and function for

microorganisms of cellular or animal models is aassary theoretical precondition for the
development of procedures both for the future diaggof pathological conditions and for
any targeted therapeutic intervention.

In 2011, the Institute worked on 95 programme nefeprojects.

Since 2011, the Institute has been involved in bldding of the BioCev Centre of
Excellence www.biocev.eu.

The IMG is the main recipient of this project, atfte project partners are: Charles
University, Prague/ Faculty of Sciences antl Haculty of Medicine; the Institute of
Biotechnology AS CR, Institute of Physiology AS GRe Institute of Microbiology, AS CR;
the Institute of Experimental Medicine AS CR; tmestitute of Macromolecular Chemistry
AS CR.

Project costs: CZK 3.2 billion; portion from suhigist CZK 2.3 hillion

By the year 2015, the project’'s goal is to buildemtre for excellent research covering an
area of 26,000 fn The research will focus on detailed study ofdell mechanisms at the
molecular level, research and development of neragreutic procedures, prompt diagnosis,
biologically active substances including chemothgraagents, natural antibiotics,
development of tissue for the repairing of damageghns, protein engineering, and other
technologies.The centre should employ up to 600pleedcluding scientists and other
workers.

The scientific coordinator of the project is pr&INDr. Vaclav Pé&es, DrSc. — chairman of
the Czech Society for Biochemistry and Moleculanl8jy and chairman of the Academy of
Sciences in 2005-2009.

Members of the centre’s scientific team:
- prof. RNDr. Pavel Hozak, DrSc. — project subcoaattin for the AS

- prof. RNDr. Jan Tachezy, Ph.D. — project subcoa@tdin for Charles University and
head of the Cell Biology and Virology research pesgme

- as.prof. Radislav Sediék, Ph.D. — head of the research programme Furattion
Genomics

- Ing. Bohdan Schneider, Ph.D. — head of the resqamaramme Structural Biology and
Protein Engineering

- RNDr. Eduard Brynda, CSc. — head of the researoagramme Biomaterials and Tissue
Engineering

- prof. MUDr. Pavel Martasek, DrSc. — head of theeagsh programme Development of
Therapeutic and Diagnostic Procedures

Within the framework of the centre’s research papgmes, there will also be research
focusing on nanotechnology.
Research in nanotechnologies

The IMG deals with research in the area of nanon@seand nanotechnologies with an
emphasis on biosensors and new methods of deteSatific work includes:
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« Development of a new system of ultrasensitive dietef proteins on the basis of
immuno—PCR.

« Development of new nanoparticles with a size of%nin with various shapes or
surface compositions, which will be usable for déta with the aid of electron
microscopy.

« Development of sensitive, specific, and robust manmnosensors for the detection
or biological ligands, and especially cytokines.

« Development of very effective diagnostic and treattmprocedures for neoplastic
and cardiovascular diseases.

» Development of new generations of nanopharmacdstiead medications of
controlling systems and magnetic nanoparticlesttier purposes of diagnosis and
treatment.

e Preparation of conjugates of nanopatrticles of gahdibodies, and oligonucleotides.

Projects implemented in nanotechnologies

a)

Projects implemented by the Institute:

“Nanotechnology for Society” programme research jpots

b)

Project AS CR KAN200520701 — “Nano—PCR — ultragéresitest for detection of
specific proteins in body fluids,” 1/2007-12/201sincipal investigator: RNDr. Petr
Dréaber, DrSc.

Project AS CR KAN200520704 — “New nanoparticles tittrastructural diagnostics, —
“1/2007-12/2011; Principal investigator: prof. Pladezak, DrSc.

Project AS CR KAN200520801 — “Targeted expressiow #&ransport of bioactive
molecules,” 1/2008-12/2012; Principal investigatdgr. David Stask, Ph.D.

Project AS CR KAN200520804 — “Biocompatible nanefibscaffolds forming novel
drug matrices for the application of biologicallynda pharmacologically active
substances,” 1/2008-12/2012; Principal investigaés:prof. RNDr. Vladimir Holg
DrSc.

Selected projects on whose implementation thetitetis cooperating:

“Nanotechnology for Society” programme research jpots
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Project AS CR KAN200200651 — “Nanoparticle and supolecular systems for
targeted transport of therapeutic drugs,” 07/20@62010; Principal investigator: prof.
RNDr. BlankaRihova, DrSc., Institute of Microbiology AS CR, Pusy Co—principal
investigator for the Institute of Molecular Gensti®&NDr. Jarmila Kralova, Ph.D.

Project AS CR KAN200520702 — “Nanoimmunosensors ¢gtokine detection,”
01/2007-12/2011; Principal investigator: Ing. Pet&ebo, CSc., Institute of
Biotechnology AS CR, Prague, Co—principal invegtigdor the Institute of Molecular
Genetics AS CR: Ing. Radim @ka, Ph.D.

Project AS CR KAN200520703 — “The use of ultrasoumdchanomedicine,” 1/2007—
12/2011; Principal investigator: prof. Ing#iJNeuzil, CSc., Institute of Biotechnology
AS CR, Co—principal investigator for the IMG: RNuadislav Andra, CSc.



Other projects

- Project Ministry of Education LC066063 — “Fluoresce microscopy in biological and
medical research,” 3/2006-12/2011; Principal ingasor: as.prof. Martin Hof, Dr. rer.
nat., J. Heyrovsky Institute of Physical Chemisay CR, Co—principal investigator for
the Institute of Molecular Genetics: prof. Pavelzdk, DrSc.

- Project Ministry of Education 1M0505 “Centre for rgiated Therapeutic Drugs,”
1/2005-12/2011; Principal investigator: prof. Dtadfimir Viklicky, MD, CSc., Nuclear
Research Institute ReZ a.s., Husinec — Rez, Cceipahinvestigator for the Institute of
Molecular Genetics: RNDr. Milan Fabry, CSc.

Selected results in nanotechnologies/cooperation
New system of ultrasensitive detection of protemghe basis of immuno—-PCR.

Within the framework AS CR project KAN200520701pew method has been developed
and validated for ultra—sensitive, quick, and edstgction of proteins on the basis of a nano—
immuno—polymerase chain reaction (nano—iPCR). Thg &omponent for this method
consists of particles of colloidal gold (with a shieter of 30 nm), which are conjugated with
an oligonucleotide DNA template and an antibodyirzgjathe target protein. The method
consists of the immobilisation of the monitoredtpino on an antibody that is anchored in pits
of polycarbonate plates for PCR. Subsequentlyomtdl gold bonds to the studied protein
with the bonded antibody and oligonucleotide DNAeTantibody secures the bond of the
particles to the immobilized protein, while thegohucelotide DNA serves as a template for
guantification of the signal with the use of qutaitve PCR. Studies focused on the detection
of cytokines have shown that nano—iPCR is easi@etéorm than immuno-PCR (iPCR) or
ELISA tests. Nano—iPCR, on the other hand, is nsamsitive than iPCR and ELISA. The
findings have been published: R&kova, L., Franko, F., Bambouskova, M., and Draber,
(2011). — “Rapid and sensitive detection of cytekimsing functionalized gold nanoparticle—
based immuno-PCR, comparison with immuno—PCR andISAL Journal of
Immunological Methodssol. 371, pp. 38-47.

New nanoparticles with a size of 5-15 nm with vwasishapes or surface compositions,
which are usable for detection with the aid of &l@e microscopy.

As part of implementation of the project AS CR KANIB20704, a new detection system has
been developed and validated, enabling the sinedtas sensitive detection of up to five
different antigens by electron microscopy methddse system is based on the use of new
metal nanoparticles of various shapes and elemeataposition with a size of 6 — 15 nm
that are conjugated with antibodies. The deteatibtarget molecules takes place on ultra—
thin sections of cells, tissue, or other biologiceiterial put into resin in the usual manner for
subsequent immunolabeling. The primary antibodigsdbthemselves specifically to target
proteins. During the next step, secondary antiteod@njugated with nanoparticles bond to
the proteins. The resulting sample is analyzed wrade electron microscope, enabling
observation of fine details of cell structure wittigh definition and analysis of the
distribution of protein complexes in cell compartitee This system of multiple
ultrastructural immunolabeling was applied in ceseaarch on the lipid PIP2, the localisation
of which in the cell nucleus has recently been deed. For the very first time, we have
succeeded in mapping five antigens simultaneouslyone sample, obtaining thereby
valuable information about the distribution of PlidZell compartments and its interactions
with other key molecules of the cell nucleus. Amstladvantage of our new system is its
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variability. Nanoparticles can be conjugated nolyowmith antibodies but also with other
bioactive molecules. It is furthermore still podsito increase the number of simultaneously
detected target molecules, if we combine routinffeintiation of particles according to
shape with differentiation according to elementnposition. A key publication has been
publishrd: V.V. Philimonenko, A.A. Philimonenko, $loufova, M. Hruby, F. Novotny, Z.
Halbhuber, M. Krivjanska, J. Nebés&a, M. Slouf, and P. Hozak (2012). Simultaneous
detection of multiple targets for ultrastructurahmunocytochemistry. (submitted). The
results have also been protected in 6 cases (zhQegents and 4 utility models).

Use of ultrasound for detection, diagnostics, ametment

Within the framework of implementation of the mdisciplinary project AS CR
KAN200520703 (Contractor: Institute of Biotechnoyjo§S CR; Principal investigator: prof.
Jiti Neuzil), several important results have beeneadd. (1) Establishment of an ultrasound
imaging facility as a world—class core facility fose by a number of academic laboratories
or for use by the sphere of private enterpriselr{@pduction of the technology of the use of
commercially available microbubbles for contrastadound imaging of the blood stream
and targeted microbubbles for diagnostic purposes-a“molecular targetingn vivo.” (3)
Preparation, characterisation, and use of newlgiipe bubbles with varied applications:
contrast ultrasound imaging, diagnostic use, stfdgxpression of surface markers, study of
apoptosisn vivo, transfectiorin vivoin real time. A total of 14 articles have been Iglited,
and 4 more have been accepted for publication.ténpahave also been granted, and two
patents are pending. Also issued were 3 utility eiénd 8 prototypes/functional models.
the Institute of Molecular Genetics has taken jrarthis project by analysis of apoptotic
signalisation from receptors for the cytotoxic hgal RAIL.

Expression and transport of bioactive molecules

Within the framework of the project AS CR - “Targeét expression and transport of
bioactive molecules” (KAN200520801), attention wigused on the development and
testing of small molecules and modified nucleotidesl deoxynucleotides that would
penetrate across the cell membrane and would spabif inhibit key steps of genetic
expression (transcription and pre-mRNA splicingd aDNA replication. At the IMG,
research focused on the influence of small molecale pre—-mRNA splicing. A unique
system has been developed on the basis of Foegstamance energy transfer, which enables
the use of fluorescence microscopy to monitor adgon of proteins with pre—-mRNA
directly in live cells. It was determined that thatural substance isoginkgetin inhibits the
active forming of the splicing complex by extendinggraction between U1 snRNP and pre—
MRNA. Also analyzed was the influence of small noales on the regulation of alternative
splicing, and it was determined that histone degdast inhibitors that are used for treating
tumors and neurological diseases such as epilefisyence alternative pre—mRNA splicing.
It was determined the histone deacetylase inhipitads to changes of alternative splicing
for nearly 700 genes, and the molecular mechanism found by which these inhibitors
influence pre—-mRNA splicing. Within the context thie project, several publications were
written at the IMG: M Huranovéa, JA Jablonski, A Ben M Hof, D Stanek, M Caputi.
(2009) In vivo detection of RNA—-binding protein interactions withgnate RNA sequences
by fluorescence resonance energy transfer. RNA)SQ63—-71; M Huranova, | Ivani, A
Benda, | Poser, Y Brody, M Hof, Y Shav-Tal, KM Nebguer, D Stanek. (2010) The
differential interaction of SnRNPs with pre—mRNAveals splicing kinetics in living cells. J
Cell Biol 191(1):75-86; J Hnilicova, S Hozeifi, EuBkova, J Icha, T Toménkova, D Stkn
(2011) Histone deacetylase activity modulates adtive splicing. PLoS One. 6(2):e16727
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New photodynamic therapy with the use of gold nartagpes

During implementation of the project AS CR KAN20@8%1, new porphyrin—brucine
conjugates bonded to gold nanoparticles were peelpdte nanoparticulate carriers strongly
influenced the bioavailability and biological adtyv of porphyrin in vivo. For forms
immobilized on gold nanoparticles, after activatigith laser light, there was observation of
much higher photodynamic effectiveness, manifesitisglf through complete regression of
the subdermal experimental tumor of the epithelinnmice than with forms that were not
bonded. These studies showed that gold nanoparticéey serve as effective vectors for the
delivery of photosensitive substances to tumorsis thepresenting a new strategy for
improving photodynamic therapy.

The findings have been published: K Zaruba, J KsloP Rezanka, P Pakova, L
Veverkova, and V Kral. Modified porphyrin—-brucinerjugated to gold nanoparticles and
their application in photodynamic therapy. Org. @ad. Chem., 2010, 8 (14), 3202-3206;
Kralova J, Zaruba KRezanka P, Pakova P, and Veverkova L, Kral V. Combined therapy
for squamous carcinoma cells: application of porpinalkaloid modified gold
nanoparticles. In Squamous Cell Carcinoma, 2012, Xta@oming L. Intech Open Access
Publisher. ISBN 978-953-51-0024-9, www.intechopen/books/show/title/squamous—
cell-carcinoma, pp. 93-118

Use of polymeric nanofibers for regenerative megicand local immunosuppression

Within the framework of implementation of the grammbject AS CR KAN200520804 with
cooperation between the Institute of Molecular Giese AS CR, the Institute of
Experimental Medicine AS CR, the Institute of Manaecular Chemistry AS CR, and the
company Elmarco, s.r.o., nanofibers were prepait#dtie incorporated immunosuppressant
substance cyclosporine A (CsA). Used for the pratar of the nanofibers were the
biocompatible polymers poly(L-lactide) and polyamjidcand their fibers were spun with
Nanospider production equipment using originaleptdd technology. In vitro and vivo
studies demonstrated the favorable kinetics ofélease of CsA from the nanofibers and the
usefulness of fibers prepared in this manner foallsuppression of inflammation and other
immune reactions controlled by T cells. Additiogalsuch prepared nanofibers support the
growth of various types of stem cells (Fig. 1). Thsults obtained on an experimental model
of healing of a damaged cornea showed that prep@ardfiber constructions can serve as
carriers of stem cells for regenerative and reparamedicine, and at the same time as
carriers of immunosuppressant substances for ggbression of the immune reaction. The
findings have been published: V. HdJaM. Chudékova, P. TroSan, E. Svobodova, M.
Krulovd, S. Kubinova, E. Sykova, J. Sirc, J. MieidalM. Juklgkova, M. Munzarova, and A.
Zajicova (2011). Cyclosporine A-loaded and stent-sekded electrospun nanofibers for
cell-based therapy and local immunosuppressiddoidtrol. Release 156, pp. 406-412.

Experts/field
- RNDr. Ladislav Andra, CSc. — Department of Cell Signalling and Apgfgto

- RNDr. Petr Draber, DrSc. — Department of Signaln§caction
- as.prof. RNDr. Vladimir Hol& DrSc. — Department of Transplantation Immunology
- prof. RNDr. Pavel Hozak, DrSc. — Department of Gaicleus Biology

- RNDr. Jarmila Kralova, CSc. — Department of MolecWirology
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3.1.23 INSTITUTE OF ORGANIC CHEMISTRY AND BIOCHEMISTRY
AS CR, a public research institution (UOCHB)

Flemingovo nam. 2, 166 10 Prague 6, ID: 61388963

www.uochb.cas.cz

A brief description of the Institute

The Institute was created from the Central Ingitft Chemistry, which was founded in 1950
and became a part of the Czechoslovak Academy ieh&es on 1 January 1953. After the
dividing up of the Institute of Chemistry AS CRethnstitute of Organic Chemistry and
Biochemistry was formed on 1 January 1960 from kbt of the former Institute. On 1
January 2007, the Institute became a public rekdastitution. The main area of activity of
the Institute of Organic Chemistry and BiochemigByscientific research in the areas of
organic chemistry, biochemistry, molecular and utafl biology, computational chemistry,
physical organic and biochemistry and in relatexddd§, i.e. medical chemistry, bioorganic
chemistry, bioinorganic chemistry, and molecularaphmacology. The research focuses
mainly on medical applications, applications foclise the protection of plants and animals,
development of new synthetic, biotechnological,lgi@l, and computational procedures,
development of functional molecules, study of theicture, properties, and biological
activity of substances, the chemistry and biocheynisf peptides, proteins, nucleic acids,
and natural substances and their components amagaea. The Institute’s research activity
is being conducted in areas that involve the wdrlR4 research teams. Research service
work is being carried out at the Institute’s 9 lediories. Nanotechnology research is being
conducted in the following areas (some of the itigagors of programme research projects
are listed in parentheses):

« Computational chemistry (Z. Havlas, P. Hobza, QudBky)
e Bioorganic and medical chemistry (I. Rosenberg)
« Organic synthesis (l. Stary, J. Michl, P. Holy)

Research service teams

Biochemical pharmacology of antimetabolites (Helbteatlikova—Kaiserova)
Electromigration methods (Vaclav K&ka)

Radioisotope laboratory (Tomas Elbert)

Mass spectrometry (Josef Gka)

Medical chemistry (Pavel Majer)

NMR spectroscopy (David Saman)

Structural biology (PavlinRez&ova)

Virology (Jan Weber)

Bioinformatics (Jiti Vondrasek)

Focus of research and development

In 2005-2010, research at the Institute focuseadngnother things, on the questions of one
research proposal — AV0Z40550506 “Regulation of Life Processes: Chemical
Modulators of Selected Biological Systems Relevantto Medicine and
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Agriculture,” 1/2005-12/2010; Principal investigator: RNDr. Z#8enHavlas, DrSc.,
Classification — area 3, share of nanotechnologgach — 10%.

The goal was the use of the results of basic rekédar the creation of new or perfecting of
existing therapeutic strategies or strategies flantpprotection. With an emphasis on
vertically integrated approaches to the study afmmlecular structures and functions,
research was oriented around four topics:

(1) chemistry of biologically important molecules/olving serious diseases, (2) chemistry of
infochemicals, infochemicals of importance for fant—insect—microorganism system, (3)
synthetic approaches to biologically active andcfiomal materials, and (4) physical
chemical methods, spectroscopy and molecular miadelfocusing on learning the
mechanism of the effect of target molecules.

In 2011, a total of 112 programme research projeete conducted at the Institute, that were
supported from public support programmes for redeand development, some of which
involved nanotechnologies.

Research in nanotechnologies

Basic research is focused on molecular equipmethtnamomotors in particular, the use of
which is aimed at non-traditional sources of engrgy research on conductive polymers,
namely carboranes containing polyacetylenes, asdareh in the area of self-assembled
monolayers (SAM) on the basis of organometallic pounds. Nanoobjects are also studied
theoretically, within the framework of the programnfor modelling of the chemical
properties of nano— and biostructures.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project Ministry of Education LH11027 — “Biocompatisation and Targeting of
Nanoparticles for Diagnostic and Therapeutic Amlns,” 2011-2014; Principal
investigator: Mgr. Petr Cigler, Ph.D.

- Project Ministry of Education ME09020 — “2—-D andBArrays of Molecular Rotors:
New Materials for Nanotechnology,” 2009-2012; Pipat investigator: RNDr. Jaroslav
Vacek, Ph.D.

- Project Ministry of Education 7E09054 - “Multi-sealFormation of Functional
Nanocrystal-Molecule Assemblies and Architectures2009-2011; Principal
investigator: RNDr. Ivo Stary, CSc.

- Project GA AS CR IAA400550704 — “Fullerene Contaime Design, Synthesis,
Properties and Possible Application,” 1/2007-122@rincipal investigator: Ing. Petr
Holy, CSc.

- Project GA AS CR IAA400550708 — “Polyacetyleneshmiarborate Anions in Side
Chains,” 1/2007-12/2010; Principal investigatoofpdosef Michl, DrSc.

- Project GA CR P108/12/640 — “Biocompatible nanodiach probes for multimodal
imagingin vivo,” 1/2012 — 12/2014; Principal investigator: MgetPCigler, Ph.D.
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b)

98

Selected projects on whose implementation thetltestis cooperating:

Project GA CR GA203/09/0675 — “The utilisation oblg nanoparticles in capillary
electrophoresis and capillary electrochromatogrdphy2009-2011; principal
investigator: Dr. RNDr. David Sykora, Institute ofhemical Technology in
Prague/Faculty of Chemical Engineering, Co—prirlcipaestigator for the Institute of
Organic Chemistry and Biochemistry: RNDr. Vaclavsikka, CSc.

Project GA CRGAP304/10/1951 — “Nanoliposomes fovalepment of recombinant
vaccines and targeted immunotherapeutics,” 20103;2Pfincipal investigator: RNDr.
Jaroslav Turanek, CSc., Veterinary Research InstitDo—principal investigator for the
Institute of Organic Chemistry and Biochemistry: BNMiroslav Ledvina, CSc.

Project AS CR KAN200100801 - “Bioactive Biocomp#ibSurfaces and Novel
Nanostructured Composites for Applications in M@dicand Drug Delivery,” 01/2008—
12/2012; Principal investigator: prof. RNDr. Mild$esladek, CSc. HDR, Institute of
Physics AS CR, Co—principal investigator for thetitute of Organic Chemistry and
Biochemistry: RNDr. Miroslav Ledvina, CSc.

Project AS CR KAN200200651 — “Nanoparticle and supolecular systems for
targeted transport of therapeutic drugs,” 07/20@62010; Principal investigator: prof.
RNDr. BlankaRihova, DrSc., Institute of Microbiology AS CR, Pusy Co—principal
investigator for the Institute of Organic Chemistmgd Biochemistry: RNDr. Ladislav
Kohout, DrSc.

Project AS CR KAN200520703 — “The use of ultrasoumdchanomedicine,” 1/2007—
12/2011; Principal investigator: as.prof. Ingi Neuzil, CSc., Institute of Biotechnology
AS CR, Co-principal investigator for the Institutef Organic Chemistry and
Biochemistry: RNDr. Miroslav Ledvina, CSc.

Project AS CR KAN200520801 — “Targeted expressiowl #&ransport of bioactive
molecules,” 1/2008-12/2012; Principal investigatdgr. David Stask, Ph.D., Institute
of Molecular Genetics AS CR, Prague, Co—principalestigator for the Institute of
Organic Chemistry and Biochemistry: Ing. lvan Rdssg, CSc.

Project GA CR P206/12/0453 — “Affinity capillary egitromigration methods for
selective nanoanalysis of biomolecules and studpaif interactions,” 1/2012-12/2014;
Principal investigator: prof. Ing. Ilvan Miksik, De$ Institute of Physiology AS CR, Co—
principal investigator for the Institute of Orgar@hemistry and Biochemistry: RNDr.
Vaclav Kastka, CSc.

Project GA CR CE P106/12/G015 — “Development of nemoporous absorbents and
catalysts,” 1/2012—12/2018; Principal investigafmof. Jii Cejka, DrSc., J. Heyrovsky
Institute of Physical Chemistry, Co—principal intigator for the Institute of Organic
Chemistry and Biochemistry: RNDr, Ota Bludsky, CSc.

Selected projects with international cooperation:

7FP EU project type: Small, thematic priority: KBBPproject title: DINAMO —

“Development of diamond intracellular nanoprobesr foncogen transformation
dynamics monitoring in living cells,” 2010-2013;p@&rtners from 5 countries, project
budget: EUR 3,970,000, coordinator: Christine Vaoutden, Interuniversitair Micro—



Electronica Centrum VZW (Belgium); the Institute ddrganic Chemistry and
Biochemistry is a partner.

- 7FP EU project type: Small, thematic priority: NM#tpject title: FUNMOL — “Multi—
scale Formation of Functional Nanocrystal-MolecAkksemblies and Architectures,”
2008-2012; 9 partners from 8 countries, projectgettdCZK 5.0 million, coordinator:
Cliodhna Horan, Cork, Ireland; the Institute of @ngc Chemistry and Biochemistry is a
partner.

Experts/field

- RNDr. Zderk Havlas, DrSc. — theoretical, quantum, and contputal chemistry and
chemical physics

- prof. Ing. Pavel Hobza, DrSc. — theoretical, quemtand computational chemistry and
chemical physics

- prof. Josef Michl, DrSc. — nanochemistry, nanotetbgy, physical chemistry, quantum
chemistry, and chemical physics

- RNDir. Ivo Stary, CSc. — organic and supramolecciteamistry

3.1.24 INSTITUTE OF HYDRODYNAMICS AS CR, a public research
institution

Pod Pdankou 5, 16612 Prague 6, ID: 67985874

www.ih.cas.cz

A brief description of the Institute

The Institute of Hydrodynamics AS CR conducts resein the areas of fluid mechanics and
disperse systems, rheology, hydrodynamics of thephiere, hydrology, water management,
structural, mechanical, chemical, and physical megfiing, and the environment.

Focus of research and development

Flow properties of non—-Newtonian substances: réalucof friction losses, rheological
properties of selected non—Newtonian substanceghpeheology, biorheology of cells,
electrorheology

Hydrodynamics of flow systems: Flow properties d&ethavior of suspensions, development
of numerical methods for describing the flow ofuiids, numerical simulation of the
movement of particles in a flowing liquid, vortioatharacter of shear flows, optimizing water
treatment processes

Transformation processes in the hydrosphere: Farnaih runoff from a hydrologically
defined whole depending on the status and changesgetation cover, semidistributed and
distributed precipitation—runoff models, the inflwe of climate and geomorphologic factors
and cover on runoff, modelling of water qualityarilood reservoir system

In 2011, the Institute worked on 17 programme neseprojects.
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Project implemented in nanotechnologies

- Project AS CR IAA200600803 — “The influence of nacale reinforcement on the yield
and creep behavior of glassy polymers and theimthk consolidation,” 2008-2010;
Principal investigator: Ing. PavRBiiha, CSc.

Experts/field

- Ing. PavelRiha, CSc. — rheology of suspensions and polymeiagaof polymers, cell
and tissue mechanics

3.1.25 INSTITUTE OF SCIENTIFIC INSTRUMENTS AS CR, a public
research institution (ISl)

Kralovopolska 147, 612 64 Brno, ID: 68081731

www.isibrno.cz

A brief description of the Institute

The Institute was founded on 1 January 1957 from Brevelopment Workshop of the
Czechoslovak Academy of Sciences in Brno. On 1 a@an@007, the Institute became a
public research institution. The ISl conducts redeaon physical methods, special
technologies, and unique instrument principles dwaaced areas of electron microscopy,
nuclear magnetic resonance, and quantum light gersr It creates breakthrough
technological components and procedures in theddielof ultra—high vacuum,
cryotechnology, and superconductivity. The goal ioferdisciplinary research on the
microstructure of mass is the obtaining of restiitst are useful in biology, chemistry,
medicine, ecology, and physics. The research isgbedbnducted in 13 research groups that
are topically assigned to six departments:

Department of Electron Microscopy (I. Millerova)

Research group&lectron Optic{T. Radlicka), Microscopy and Spectroscopy of Surfagies
Miullerova, L. Frank)Microscopy and Microanalysig-. Mika), Microscopy for Biomedicine
(V. Krzyzanek)

Department of Special Technologie§]. Sobota)

Research groupsElectron Lithography(V. Kolatik), Thin Layers(J. Sobota),Electron
TechnologyM. Zoba)

Department of Micromanipulation Techniques(P. Zemanek)
Department of Medical Signals(P. Jurak)
Department of Coherence OpticgJ. Lazar)

Research groupsCoherent Lasers and Interferomet(@. Cip), Laser TechnologiegL.
Mria).

Department of Magnetic Resonance and CryogenidZ. Statuk, Jr.)

Research groupdvlagnetic Resonanc&. Statuk, Jr.),Cryogenics and Superconductivity
(A. Srnka).
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Focus of research and development

In 2005—-2010 research focused on the problems efresearch proposal — AV0Z220650511
— “Research into experimental methods for examinatiomf the physical properties of
matter and their application in advanced technologés” 1/2005-12/2010; Principal
investigator: RNDr. Lu&k Frank, DrSc., total costs for the entire projeetriod: CZK
493,460,000, of which CZK 469,879,000 came from stede budget. Classification — area
7a, share of nanotechnology research — 60%.

The focus of the research proposal was on thedrapplied physics and technical sciences
with the goal of developing a methodology for obtag imaging and spectral information
from atomic, molecular, and cellular structuresluding the recording and processing of
biosignals and their selected applications in lggJomedicine, and materials science.
Electron bundles generated, controlled, and detdnyenewly developed procedures are used
for the study of substances and holographic phenamand for the joining and
micromachining of materials. Radiation from quantlight generators is used for making
various kinds of optical traps for the nondestngtinanipulation of microobjects, and highly
coherent lasers are being developed for the melyolof optical frequencies and
interferometric measurements. The potential ofrttethods of nuclear magnetic resonance
for the study of living mass has been used an algrhby the creation of imaging contrast by
laser—polarized noble gasses and techniques dfrspeapic imaging.

Since 2009, using EU structural funds, the Ingitltas been buildingApplication
Laboratories of Advanced Microtechnologies and Nantechnologies (project
EDO0017/01/01). The goal of this project consistimgmarily of investment with a total
budget of CZK 433 million is to build a centre withodern equipment for comprehensive
study and research on materials, structures, arfidcges in the micro— and nanoworld by the
year 2013. The centre will be focused on the areapplied diagnostics and advanced
technologies using the methods of electron micnegand lithography, magnetic resonance,
laser interferometry, electron and laser beam wgldmagnetron sputtering, cryogenics, and
the construction of new scientific instruments. Adev range of imaging, diagnostic,
analytical, and measuring methods is to offer avwié samples and objects on the basis of
various physical principles and with varying degreé accuracy, scale, and definition. The
responsible person for this project is prof. RNPavel Zemanek, Ph.D.

In 2011, a total of 41 research projects were cotetliat the Institute, which were supported
from public support programmes, some of which imed| nanotechnologies.
Research in nanotechnologies

New methods of imaging with electron microscopycnoiithography technologies using an
electron beam lithograph, and the deposition af thyers by magnetron sputtering. New,
methods of laser interferometry allow measuremeftshanges of length in the tens of
nanometers, equipment has been constructed (optiealzers) using the mechanical effect
of focused laser bundles for the spatial captuteralocation of nanoobjects in a liquids.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project Ministry of Education — “Application and {eopment Laboratories for
Advanced Microtechnologies and Nanotechnologies, 0092-2013; Principal
investigator: prof. RNDr. Pavel Zemanek, Ph.D.
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b)

Project Ministry of Education, COST programme, OGB8 — “Advanced techniques of
interferometric optical micro—manipulations,” 1/83%/2011; Principal investigator:
prof. RNDr. Pavel Zemanek, Ph.D.

Project Ministry of Industry and Trade FR—TI2/705Non—contact optical measuring
methods and systems for precise engineering,” D202/2014; Principal investigator:
Ing. Ondej Cip, Ph.D.

Project GA CR GPP102/11/P820 - “Interferometric sweament techniques for
nanopositioning,” 2011-2013; Principal investigatag. Jan Hrabina, Ph.D.

Project GA CR GA202/09/0348 — “Self-organizing absmicrometer particles in laser
beams,” 2009-2011; Principal investigator: prof.lRNPavel Zemanek, Ph.D.

Project GA AS CR IAA100650803 — “Coherent imagingnanostructures in a low—
energy scanning electron microscope with an ardectte of electrons,” 1/2008—
12/2010; Principal investigator: Ing. Miroslav Hee&, Ph.D.

Project GA CR GAP102/10/1813 — “Methods for gerierabf a length etalon by means
of stabilized femtosecond mode—locked laser,” 1020P/2014; Principal investigator:
Ing. Ondej Cip, Ph.D.

Project GA CR GAP102/12/1104 — “Study of metabolend localisation of high grade
glioma using MR imaging techniques,” 1/2012-12/20P4incipal investigator: prof.
Ing. Karel BartuSek, DrSc.

Project GA CR GAP108/11/2270 — “Mapping of the locaystalline structure by
backscattered electrons,” 1/2011-12/2013; Prindipatstigator: RNDr. Lugk Frank,
DrSc.

Project GA CR GAP205/11/1687 — “Non—invasive cotiess methods of identification
and characterisation of living microorganisms by tieg) spectroscopy and
micromanipulation,” 1/2011-12/2014; Principal intigator: Mgr. Ota Samek, Dr.

Project GA CR GPP205/11/P294 — “Optical manipulsi@f microscopic particles in
air,” 1/2011-12/2013; Principal investigator: M@to Brzobohaty, Ph.D.

Project GA CR GPP205/12/P868 — “Phototermal intgvas at the microscale,”
1/2012-12/2014; Principal investigator: Mgr. Marditer, Ph.D.

Project GA CR GA102/09/1276 — “Interferometer witil in—line compensation of the
fluctuations of refractive index,” 1/2009-12/201Rrincipal investigator: as.prof. Ing.
Josef Lazar, Dr.

Selected projects on whose implementation thetisstis cooperating:

Project Ministry of Industry and Trade FR-TI1/241 “€omponents for nano—
diagnostics of length fluctuations, deviation oagls and surface defects,” 2009-2013;
Principal investigator: Ing. JaniK— MESING, spol. s r.0., Co—principal investigator
the ISI: Ing. Onikj Cip, Ph.D.

Project AS CR KAN311610701 — “Nanometrology usingthods of scanning probe
microscopy,” 1/2007-12/2011; Principal investigatdigr. Petr Klapetek, Ph.D., Czech
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Metrology Institute, Brno, Co—principal investigegdor the ISI: Ing. Onij Cip, Ph.D.,
and Ing. Josef Lazar, Dr.

Project AS CR KAN300100702 — “Creating and probimgnostructures with X-ray
lasers,” 01/2007-12/2011; Principal investigatorg.l Bedich Rus, Dr., Institute of
Physics AS CR, Co—principal investigator for th& 18g. Jaroslav Sobota, CSc.

Project GA CR GA202/07/1669 - “Deposition of therexhanically stable
nanostructured diamond-like thin films in dual fweqcy capacitive discharges,”
1/2007-12/2011; Principal investigator: RNDr.ér BurSikova, Ph.D., Masaryk
University, Brno/Faculty of Science, Co—principavéstigator for the ISI: Ing. Jaroslav
Sobota, CSc.

Project GA CR GA202/08/0178 — “Synthesis of Fe—Has®mgnetic nanoparticles in
low—temperature microwave plasma,” 1/2008-12/2@icipal investigator: Mgr. Vit

Kudrle, Ph.D., Masaryk University, Brno/Faculty $tience, Co—principal investigator
for the 1SI: Mgr. Jiina Magjkova.

Project Ministry of Education, “Basic Research Cesit programme, LC06007 —
“Centre of Modern Optics,” 3/2006-12/2011; Printipevestigator: prof. Mgr. Jaromir
FiuraSek, Ph.D., Palacky University, Olomouc/Facultf Science, Co—principal
investigator for the ISI: prof. RNDr. Pavel Zemanek.D.

Project Ministry of Education, EUREKA programme, @12 — “Contrast and
detection in scanning electron microscopy,” 1/20082010; Principal investigator:
RNDr. Lubomir Tama, FEI Czech Republic s.r.o., Brno, Co—principadestigator for
the ISI: RNDr. Lugdk Frank, DrSc.

c) Selected projects with international cooperation:

- 7FP EU project type: SME, thematic priority: NMPoject title: 3D NanoChemiscope —
“Combined SIMS-SFM Instrument for the 3-Dimensior@hemical Analysis of
Nanostructures,” 2008— 2012; 8 partners from 6 t@s) project budget: EUR 5.28
mil., coordinator: Ewald Niehuis, ION-TOF TECHNOL@ES Gmbh (Germany); the
ISl is a partner.

- Project EU — PERG06—-GA2009-256526 — “Fuel makinga@al— Real-time non—
invasive characterisation and selection of oil-piidg microalgae at the single—cell
level,” 4/2010-3/2013; Principal investigator: M@ta Samek, Dr.

Experts/field

Ing. Ondej Cip, Ph.D. — laser interferometry

RNDr. Luck Frank, DrSc. — electron microscopy

as.prof. Ing. Vladimir Kolik, CSc. — electron lithography, holography

Ing. Vladislav Krzyzanek, Ph.D. — REM with high oagion, REM metrology
Ing. Josef Lazar, Dr. — nanometrology

Ing. llona Mullerovéa, DrSc. — electron microscopy
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- Ing. Antonin Rek, CSc. — EDS (energy dispersivae) WDS (wavelength dispersive) x—
ray microanalysis

- Mgr. Ota Samek, Ph.D. — Raman spectroscopy

- Ing. Jaroslav Sobota, CSc. — deposition of thielaypy magnetron sputtering

- Ing. AleS Srnka, Ph.D. — thermal properties of aes, cryogenics

- Ing. Zenon Staiuk, Jr., Ph.D. — NMR spectral tomography

- prof. RNDr. Pavel Zemanek, Ph.D. — optical tweezepsical micromanipulation

- Ing. Martin Zob&, Ph.D. — micromachining with an electron bundle

3.1.26 INSTITUTE OF ROCK STRUCTURE AND MECHANICS AS CR,
a public research institution (IRSM)

V HoleSovikach 41, 182 09 Prague 8, ID: 67985891

www.irsm.cas.cz

A brief description of the Institute

The Institute was established on 1 January 195&bhas Institute of Mining of the
Czechoslovak Academy of Sciences. On 1 March 1878as merged with the Institute of
Geology and the Institute of Geology and Geotedmgl both of the Czechoslovak
Academy of Sciences. Its present name was adoptet #&anuary 1994. Since 1 January
2007 the Institute has been a public researchurtisti.

Research activity at the IRSM ranges from caretlierlocal seismic network and estimates
of seismic threats to important structures to dheite@ing the structure, tension, and faulting of
rock through the traveling of seismic waves, tegtirfi rock for the purpose of stabilizing
underground structures, surveying dangerous slopeements and landslides, determining
geological risks threatening historical landmarhks ather structures, and the use of carbon
materials for processing waste and preparing catbamposites. Research is being conducted
in 6 departments:

Research in nanotechnologies is being conductedl limited extent in the Department of
Composites with Carbon Materials (K. Balik) and thepartment of Geochemistry (Z.
Weishauptova).

Focus of research and development
In the years 2005-2010, research focused on th&tigne of one research proposal:

Research proposal — AV0Z30460549“Research into the properties of geomaterials,
development of methods of their ecological exploitan and interpretation of
geodynamic processes 1/2005-12/2010; Principal investigator: Ing. KaB#lik, CSc.,
total costs for the entire project period: CZK @&84,,000, of which CZK 618,655,000 came
from the state budget. Classification — area Ireshfinanotechnology research — 5%.

Research on natural geomaterials (rock and the esskronment), artificially generated
geomaterials (geopolymers) and related materialsdan carbon and silicon in a wide range
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of sizes of structural elements with dimensionstlom scale of nanometers, micrometers,
millimeters, meters, and kilometers. Chemical, matagical, and petrographic composition,
mechanical, physical, and physical-chemical progerof studied materials and their
heterogeneity, especially with regard to areasisdahtinuity and their spatial and temporal
development. The influence of heat and pressurth®properties and behavior of materials.
Multidisciplinary research was focused mainly on;

- Evaluation of the dangerous effects of geodynamicgsses both natural and caused by
human activity;

- Dynamics of the Bohemian Massif and structure effarth’s crust;

- Ecological use of raw materials including in cori@t with liquidation of hazardous
waste;

- Development of materials from non—traditional pmsows: biomaterials, refractory,
structural, construction, and sorptive materials.

Research in the area of nanotechnologies was fdomsdiber composite materials such as
bone replacement, the mechanical properties oftwimiast be matched with the properties of
human bone. The matrix was modified by adding Hisacnanocomponents such as
hydroxyapatite and tricalcium phosphate, which supthe growth of bone cells. Particulate
composites such as filler for interbody spacerssfone treatment were prepared on the basis
of carbonized natural seeds and, once again, ndiags of hydroxyapatite and tricalcium
phosphate. Monitored in particular were mechanicaperties, i.e. mechanical strength and
modulus of elasticity under pressure.

In 2011, a total of 24 programme research projeeee conducted at the Institute, two of
which involved nanotechnologies.

Projects implemented in nanotechnologies

- Project TA CR TA01020348 — “Reversible storage rérgy in the rock massif,” 2011—
2014; Principal investigators: Mgr. Michal Vamek, Mgr. Jana Michalkova, RNDr.
Dagmar TrpkoSova, ISATech, s.r.o., Co—principakstigators for the IRSM: Mgr. Ing.
Milan BroZ, CSc., Ing. Jaroslav Strunc

- Project GA CR GA106/09/1000 — “Bioinspired Nanocasipe Structures for Bone
Tissue Regeneration,” 2009-2012; Principal investig Ing. Karel Balik, CSc., Co—
principal investigators: Ing. Marcela Munzarova EMARCO s.r.0., Mgr. Dana Kubies,
CSc., Institute of Macromolecular Chemistry AS @R, Lucie Ba&akova, MD, CSc.,
Institute of Physiology AS CR

Experts/field

- Ing. Karel Balik, CSc. — composites as biomaterials
- Mgr. Ing. Milan BroZ, CSc. — seismology

- Ing. Jaroslav Strunc — seismology

- Ing. Zuzana Weishauptova, DrSc. — adsorption ansbralion, porous structures,
carbonaceous materials
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3.1.27 INSTITUTE OF THEORETICAL AND APPLIED MECHANICS
AS CR, a public research institution (ITAM)

Prosecka 76, 190 00 Prague 9, ID: 68378297

www.itam.cas.cz

A brief description of the Institute

The Institute was established on 1 January 1958 ffe Klokner Institute for Research and
Testing of Matter and Structures, which was foundedl921. On 1 January 2007, the
Institute became a public research institution. Thetitute conducts theoretical and
experimental research in the field of constructib@ory (with a primary focus on building

construction), and it focuses mainly on constructidynamics (stochastic dynamics,
aerodynamics, aeroelasticity), non—linear mechamiexhanical breakdown of materials and
structures, micromechanics, biomechanics, and méchaf soil, experimental methods in
mechanics and for monitoring and evaluation ofcétmal reliability. The Institute fosters

research on historic materials and structures andechnologies for their protection and
repair, and it works on problems connected withtqating historic buildings and sites. The
Institute is divided into 10 specialized departrsetihe Centre for Experimental Mechanics,
and other divisions. A component of the Institigethe European Centre of Excellence in
Telé (CET — “ARCchip”) with special research infrasttuie described below.

Focus of research and development

Research in the years 2012-2017 will focus on implating the institutional programme for
long—term conceptual development of the researghnisation in areas of research receiving
long—term support. During a given year, it will tyglly work on ca. 25 research projects
mainly supported by the Czech Grant Agency, theiditip of Culture, Ministry of Industry
and Trade and from abroad, primarily from resedr@mework programmes of the European
Commission.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project Ministry of Education ED1.1.00/02.0060Genhtre of Excellence Tai,” 2010—
2018. The goal of the investment portion of thejgebfor the total amount of CZK
238.6 million (funded from EU structural funds tmetyears 2010-2013) is the building
and operation of an excellence centre for resegadducing mainly scientific
documentation supporting the preservation of caltand natural heritage and achieving
a long lifespan for historical and modern consfarctmaterials and structures. The
infrastructure being built consists in particuldran aerodynamic and climatic wind
tunnel of a size ecologically and economically oyitied for research on construction
materials and technologies and equipped with measwand simulation instruments
developed at the Institute, a unique laboratoryldmge—surface high—definition x—ray
micro— and nano—-tomography, and other modules efiip databases and instruments
for monitoring the influence of climate and its olgas on the behavior and lifespan of
historic architectural materials and structuresy avith a unique mobile system for
specific tasks of cultural heritage preservatioreimergencies. The scientific guarantor
of the research programme, including topics ondéeelopment of new materials and
technologies on a nano-basis is prof. Ing. Miloddaky, DrSc.

106



- Project GA CR GAP105/10/2305 — “Morphometry and haeidcal properties of
trabecular bone assessed by methods of micromeshand numerical modelling,”
2010-2013; Principal investigator: as.prof. Ingdé Jirousek, Ph.D.

- Project GA CR P105/12/G059 - “Cumulative time—dejgsm processes in building
materials and structures,” 2012-2018; Co—principalestigator: prof. Ing. MiloS
Drdacky, DrSc.

- Project Ministry of Culture CR NAKI DF11P010VV012 *New materials and
technologies for the conservation of the materi@ishistorical monuments and the
preventive care,” 2011-2015; Co—principal investgalng. Zuzana Slizkova, Ph.D.

- Project GA CR P105/12/0824 — “Determination of stuwal and mechanical properties
of metal foams with the use of nanoindentation, rastructural MKP models and
mechanical tests,” 2012—-2014; Co—principal invedtig as.prof. Ing. Ordj JirouSek,
Ph.D.

Experts/field:

- prof. Ing. Milo$ Drdacky, DrSc. — nanomaterials ¢are for historical monuments
- as.prof. Ing. Onikj JirouSek, Ph.D. — mechanics of biomaterialsrapthl foams

- Ing. Jii Minster, DrSc. — mechanics of rheonomic materials

- Ing. Zuzana Slizkova, Ph.D. — nanomaterials foe cdristorical monuments

3.1.28 INSTITUTE OF THERMOMECHANICS AS CR, a public
research institution (IT)

DolejSkova 5, 182 00 Prague 8, ID: 61388998

www.it.cas.cz

A brief description of the Institute

The Institute was founded as the Laboratory of M@dtal Engineering of the Czechoslovak
Academy of Sciences on 1 January 1953. On 1 Jard@f§ the Institute of Electronics was
merged with the Institute of Thermomechanics. Odatuary 2007, the Institute became a
public research institution. The Institute is aetiin selected areas of technical physics,
focusing both on traditional fields — fluid dynamjcthermodynamics, dynamics of
mechanical systems, mechanics of deformable badidsmaterial diagnostics, and also on
the solving of interdisciplinary problems, such iateraction of fluids with solid bodies,
environmental aerodynamics, biomechanics, and ntexsties. Research on high—voltage
electromechanical systems focuses mainly on etattrnachines, instruments and other
equipment with respect to their physical parametirsamics, control, and operating media.

The IT is divided into 7 departments (fluid dynamidhermodynamics; dynamics and
vibration; Principal impacts and waves in solidétasonic methods; electrical engineering;
electrophysics). The IT has 4 branches: in Piléefdratory of Material Diagnostics), Brno
(Centre for Mechatronics), Prague District 6 (Centf Power Engineering), and Ostrava
(Centre of Intelligent Systems and Structures).

In 2011, a total of 66 programme research projeete conducted at the Institute, two of
which focused on nanotechnologies.
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Projects implemented in nanotechnologies

a)

b)

Exp
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Projects implemented by the Institute:

Project AS CR 1AA200760905 — “Thermophysical prder of water in unexplored,
technologically significant areas,” 2009-2013; Eipal investigator: Ing. Jan Hruby,
CSc., Co—principal investigator for the ICPF: Ingadimir Zdimal, Dr., Institute of
Chemical Processes AS CR, Ing. Jan HoSek, Ph.2gHhCZechnical University/Faculty
of Mechanical Engineering, prof. Ing. Radim Mar€§c., University of West Bohemia
in Pilsen/Faculty of Mechanical Engineering

Project GA CR GA101/09/0702 — “Mechanical propesrtd functional surface layers of
submicron thicknesses,” 2009-2014; Principal irigesor: Ing. Michal Landa, CSc.,
Co—principal investigators: RNDr. Jaromir Képk, Ph.D., Institute of Physics AS CR
and as.prof. Ing. Nikolaj Ganev, CSc., Czech TemdnUniversity, Prague/Faculty of
Nuclear Sciences and Physical Engineering

Projects on which the Centre is cooperating:

Project GA CR GAP108/10/1296 — “Development andrati@risation of active hybrid
textiles with integrated nanograin NiTi micro wife2010-2012; Principal investigator:
Ing. Luckk Heller, Ph.D., Institute of Physics AS CR, Co-npipal investigators: Ing.
Petr Sedlak, Ph.D., Institute of Thermomechanics @& Ing. Hynek Chlup, Czech
Technical University in Prague/Faculty of Mechahidangineering, as.prof. Ing.
Bohdana Marvalova, CSc., Technical University obdrec/Faculty of Mechanical
Engineering

Project GA CR P107/10/0824 ,Cobalt-based ferromagnghape memory alloys,”
2010-2012; Principal investigator: RNDr. Jaromimpiéek, Institute of Physics AS CR,
Co—principal investigator for Institute of Thermorhanics AS CR: Ing. Michal Landa,
CSc.

Project GA CR P108/10/0698 — “New approaches tcestigation of fatigue crack
propagation in Modes I, Il and 11+l1l,” 2010-201Brincipal investigator: prof. RNDr.

Jaroslav Pokluda, CSc., Brno University of TechgglBaculty of Mechanical

Engineering, Co—principal investigator for Instéubf Thermomechanics AS CR: Ing.
Anna Machova, CSc.

erts/field

as.prof. Ing. Petr Hora, CSc. — propagation of wawesolids, acoustic emission, signal
processing

Ing. Jan Hruby, CSc. — thermodynamics, kineticphase transitions

Ing. Michal Landa, CSc. — characterisation of medtel properties of advanced
materials

Ing. Anna Machova, CSc. — mathematical modellinglerular dynamics of materials
Ing. Petr Sedlak, Ph.D. — mathematic modellingropprties and structure of materials

Ing. Hanus Seiner, Ph.D. — mathematic modellingroperties and structure of materials



3.1.29 INSTITUTE OF ANIMAL PHYSIOLOGY AND GENETICS AS
CR, a public research institution (I1APG)

Rumburska 89, 277 21 Ldbhov, ID: 67985904

www.iapg.cas.cz

A brief description of the Institute

The Institute was established on 1 Feb. 1973 asnta@ute of Physiology and Genetics of
Livestock of the Czechoslovak Academy of Scien@rs31 December 1992, it was renamed
the Institute of Animal Physiology and Genetics 88. On 1 January 2007, the Institute
became a public research institution.

The activities of the IAPG AS CR involve basic stiic research mainly of the
physiological functions, genetic structures, angriactions in the genome of animals. This
involves in particular research on species/poputatiof importance for medicine (model
species), ecology (protected or otherwise importpatcies), or agriculture (livestock), and
research in the area of food quality and safetg fEsult of all of the Institute’s activities is
not only the production of prioritized scientifieqults impacting the area of basic research,
but also the creating of the conditions for theidagpplication of knowledge gained in
medicine, ecology, and agriculture. The IAPG cassid four departments that are further
divided into 11 laboratories located in Edhov, Prague, and Brno.

Focus of research and development
In the years 20052011, research focused on th&tigns of one research proposal:

Research proposal — AV0Z25040515'Genetic, functional and development potential of
animal cells, tissues and organisms: their utilisadn in medicine, ecology and
agriculture,” 1/2005-12/2011; Principal investigator: Ing. Jaopkny, DrSc., total costs
for the entire project period: CZK 422,330,000,wdfich CZK 422,330,000 came from the
state budget. Classification — area 3, share afteahnology research — 5%.

The project goal was research on the physiology @ewktics of animals in four basic
directions:

- Study of the growth and maturing of oocytes inahgdiheir proteomic analysis, research
on gene expression in early embryonic developreemd, study of organ—specific stem
cells.

- Research on the development, differentiation, antttfon of the cells and tissue of
mammals, and monitoring of the role of cell pratifiton and programmed cell death
including their signaling paths, both during physgical development and during
neoplasia.

- Detailed phylogeographic study with the goal of rileag the evolutionary and
distributional history, population structure, aneévdlopmental stability of modeled
groups of fish and mammals, including the studyerpressed and candidate genes
influencing the useful features of livestock.

- Research on microflora of the digestive tract andi\s of the effects and detection of
substances disrupting the function of the endocsiystem with the goal of using the
results obtained in the area of food quality arfdtga
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Involved in research related to nanotechnologies waorkers at the Department of
Reproduction and Developmental Biology of Mammaisger the leadership of prof. MVDr.
Jan Motlik, DrSc., and the Department of Animal Eyolbogy and Cellular and Tissue
Differentiation under the leadership of prof. MVDwvan MiSek, DrSc.

In 2011, the Institute worked on 53 programme neseprojects.

Projects implemented in nanotechnologies

Project GA CR GAP503/11/2315 — “Study of transpafrinhaled nano—-sized particles
(Pb, Cd) and their allocation in organs,” 2011-2@®#8ncipal investigator: Ing. Zbyk
Vecefa, CSc., Institute of Analytical Chemistry AS CRy-@rincipal investigators: Ing.
Jiti Smolik, CSc., Institute of Chemical Processes @& RNDr. Marcela Buchtova,
Ph.D., Institute of Animal Physiology and GenetS CR

Project GA CR GA203/08/1680 — “Nanotechnology inndtional diagnostics of
apoptotic and tumor cells,” 1/2008-12/2011, Priatipnvestigator: Ing. Karel
Kleparnik, CSc., Institute of Analytical Chemistt&S CR, Brno, Co-—principal
investigator for the IAPG: MVDr. lvan MiSek, DrSc.

Project Ministry of Education 2B06130 - “Synthesié new biomaterials and
preparation of stem cell derived cells, and thgiplizations in for the treatment of
diseases affecting human tissues derived from negsodcartilage, bone, ligament and
meniscus,” 7/2006—-6/2011; Principal investigatorofp MVDr. Alois Netas, Ph.D.,
University of Veterinary and Pharmaceutical SciencBrno/Faculty of Veterinary
Medicine, Co—principal investigator for the Instéwf Animal Physiology and Genetics
AS CR: prof. Dr. Jan Motlik, MD, DrSc.

Project Ministry of Education, “Research Centresdgramme, 1M0538 — “Centre for
Cell Therapy and Tissue Replacement,” 1/2005-12/2@%incipal investigator: prof.
Dr. Eva Sykova, MD, DrSc., Institute of Experimdritéedicine AS CR, Prague, Co-
principal investigator for the IAPG: prof. Dr. J&wtlik, MD, DrSc.

Experts/field

prof. MVDr. Ivan MiSek, DrSc. — developmental amayp odontogenesis, and
morphogenetic system of teeth, central nervougryssensory organs

prof. MVDr. Jan Motlik, DrSc. — nerve stem/progenitells, regeneration and renewal
of the central nervous system with a focus on fieas cord; stem cells of the skin and
mezenchymal stem cells, and their targeted difteaton
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3.2 UNIVERSITIES

3.2.1 CHARLES UNIVERSITY IN PRAGUE (CU)

Ovocny trh 3-5, 116 36 Prague 1, ID: 00216208

WWW.Cuni.cz

Charles University, founded in 1348, is one of dkgest universities in the world. Today it is
one of the most important educational and scientifistitutions in the Czech Republic,
having earned renown in both the European and blobatext.At the present time the
university has 17 faculties (14 in Prague, 2 indé@Kralové and 1 in Pilsen), 3 university
institutes, 6 additional institutions for educafignscientific, research and development and
other creative activities and for the provision ioformation services, 5 university—wide
institutions and the Chancellorship as the exeeuifice which manages CU.The university
has more than 7,000 employees, 4,000 of which@adeanic and scientific researchers.More
than 42,400 students are enrolled at CU (roughlg Bfth of all the Czech Republic’s
students), studying in more than 270 accreditedyspwogrammes with almost 600 fields of
study.There are 7,200 students in the undergradstatty programmes, 29,000 master’s
students and more than 6,200 doctoral students.

Research and scientific activity is a priority the university. Doctoral and master’s study
programmes must also rely on this activity. The rdifie output of CU institutions accounts

for roughly one third of the volume of received disnwhich are provided to universities in
the Czech Republic.According to the current lawlsai®@s University is a public university,

in other words it is an autonomous scientific addaational institution.

The rector of Charles University is prof. RNDr. \@&cHampl, DrSc.

Research and development in nanotechnology wendifieel in the following organisational
units of the university:

e 1st Faculty of Medicine

e 2nd Faculty of Medicine

e 3rd Faculty of Medicine

* Faculty of Medicine at Charles University in Pilsen
e Faculty of Pharmaceuticals Hradec Kralové

« Faculty of Science

e Faculty of Mathematics and Physics

3.2.1.1 1st Faculty of Medicine CU (1st LF)
Katefinska 32, 121 08 Prague 2
www.If1.cuni.cz

A brief description of the Faculty

The 1st Faculty of Medicine has been part of Clsadaiversity in Prague since 1348 and is
the oldest faculty of medicine in Central Europertins future doctors in the fields of
medicine and dentistry, solely through full-timedst programmes.The Faculty further offers
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university undergraduate programmes in the fieldawsing, ergotherapy, physiotherapy,
medical technology and connected master’s progranimeéhe fields of medical technology
and informatics, and healthcare programmes forhiagoon the secondary school level. The
Faculty is divided into 74 institutes and clinicseTlargest teaching base of the 1st Faculty of
Medicine is provided by the General Univerzity Hitsplocated on Charles Square in
Prague.The Faculty also has institutions at the Budovce University Hospital, the
Thomayer University Hospital with Polyclinic, theefitral Military Hospital Prague and the
Motol University Hospital.

Research work includes biodemedical theoretical gneclinical fields and issues in
diagnostics, treatment and preventive methodsclnidal procedures used in medicine and
dentistry.The Institute of Dental Research, a joinstitution with the Institute of
Rheumatology, the Rheumatologic Clinic of tHeLF, a joint institution with the Institute of
Haematology and Blood Transfusion — the Institute Ginical and Experimental
Haematology — have been added to the Faculty.

Focus of research and development

The ' LF of CU implemented four research proposals i pleriod2005-2011. Three of
these contained nanobiotechnology and nanomedatémeents.

Research proposal MSM0021620806 Studies at the molecular and cellular levels in
normal and in selected clinically relevant pathologgal states” 1/2005-12/2011; Principal
investigator: prof. MUDr. Milan Elleder, DrSc.; tdtcosts for the entire period of the project
equalled CZK 1000.869 million, CZK 961.775 milliarf which was from the state budget.
For nomenclature — area 3, the nanotechnology nefsshare equalled 5%.

The research proposal represented twelve basis anehiomedicine focused on selected
problems of normal and pathological states.The raiag objective is to bring together
biomedicine—focused institutions through reseanshtte common molecular and cell level
and establishment of methodical centres as the smape prerequisite for promising
biomedical research.Research oriented in this maisn@an important source of relevant
information on cell processes taking place in ndrraad pathological states, and
understanding them will enable the development efv ntreatments.Priorities include
structural biological studies of the nuclear compant, in particular description of the
nucleus structure from the perspective of rRNA Bgais and replication of ribosomal genes,
studies of chromosome territory dynamics in coninactith their replication and analysis of
the mutual chromosome positions in the nucleuslysisaof the "linker” histone position in
chromatin fibre, study of the function of the Cajaldy and nuclei stains, modification and
remodulation of the chromatin in the regulation todnscription, identification of new
proteins, etc.

Research proposalMSM0021620808 Fhe molecular biological, geneticand epigenetic
aspects of the inception and development of modelrhours in adults.Relation to
epidemiology, early diagnostics and treatment 1/2005-12/2011; Principal investigator:
prof. MUDr. Pavel Klener, DrSc.; Total costs foretkntire period of the project equalled
CZK 281.412 million,CZK 232.727 million of which wafrom the state budget. For
nomenclature — area 3, the nanotechnology resshesie equalled 20%.

Research work yielded new knowledge in cellular ammlecular biology and physiology,
important both from the perspective of basic regegunderstanding certain regulating
growth mechanisms, differentiation and transfororatf cells) as well as clinically (cells for
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cytostatic treatment).The results of the reseamdjept should allow the identification of

molecular targets and cell regulatory processémyalg prediction, early diagnosis and on—
going monitoring of disease development etc.Anotigeal was the design of new

biologically active substances which interfere witimour progress, both on the level of the
transformed cell itself as well as by influencihg immune system.

Research proposal MSM002162087 Metabolic, endocrine and genetic aspects of
prevention, diagnostics and therapy of cardiovascal, cerebrovascular and
renovascular disease$ 2005-2011; Principal investigator: prof. MUDan) Skrha, DrSc.;
total costs for the entire period of the projectiated CZK 127.764 million,CZK 102.924
million of which was from the state budget. For rendlature — area 3, the nanotechnology
research share equalled 5%.

The topic of the clinical part of the research pobjwas the definition, diagnostics and
impact on treatment of the threatened risks of wascdamage (in the cardiovascular,
cerebrovascular and renovascular area) among tphelgimn with an increased endogenic
and exogenic tendency for such damage.Analysis esfetic, metabolic, endocrine and
humoral causes leading to blood vessel wall danaageng identified high-risk individuals
and the testing of new treatment procedures wenduweied. The research project addressed
issues concerning diseases which lead to vasooifaplcations and which have a significant
impact on morbidity and mortality of the affectedppilation.The solution should result in
measures leading to primary prevention of vascdiamage.The part devoted to basic
research focused in particular on analysis of facitiofluencing the development of vascular
changes from the perspective of pathogenic mectmsnis

In addition 109 programme research projects wepdmented at the Faculty in 2011.

Work with characteristics of bionanotechnology andnanomedicineis carried out at the
following institutes and laboratories:

The development of bioaffinity, immunoaffinity amthzyme reactors as part of microchip
devices for searching auto—antigen epitopes is weted at the Institute of Pathological
Physiology.Magnetic micro— or nanoparticles areduseprepare the enzyme reactors.

At the Laboratory of Gene Expression at the Intitf Cell Biology and Pathology research
of the functional organisation of the cell nucléusarried out.

At the 1st Internal Clinic molecular diagnosticst@fematological malignant diseases using
PCR (polymer chain reaction) are carried out inLthloratory of Molecular Haematology.

In the Department of Clinical Pharmacology of tmstitute of Pharmacology DNA gene
analysis for xenobiotic metabolism and transpocgisied out.

At the Research Angiological Laboratory of the 2nigérnal Clinic separation of lipoproteins
and characterising of their subfraction (5—1200 ame)carried out.

At the Institute of Hereditary Metabolic Disorder®lecular biology techniques (analysis of
genes connected with the disease studied — PCReseigg, positional cloning, gene
expression study and protein studies) are usetkistudy of genetic metabolic diseases.

At the Laboratory for Endocrinology and Metabolisinthe 3rd Clinic of Internal Medicine
DNA analyses are carried out in research in hypeplioteinaemia, arterial hypertension and
diabetes.
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Projects implemented in nanotechnologies

“Nanotechnology for Society” programme research jpots

- Project AS CR KAN400100701 — “Functional hybrid paystems of semiconductors
and metals with organic materials (FUNS),” 1/20/2011; Principal investigator:
RNDr. Bohuslav Rezek, Ph.D., Institute of Physic§ &R, Prague, Co—principal
investigator for the 1st LF CU: Ing. Stanislav Krhp€Sc.

- Project AS CR KAN200200651 “Nanoparticulate and raumlecular systems for
targeted drug transport,” 7/2006-12/2010; Principakstigator: prof. RNDr. Blanka
Rihova, DrSc., Institute of Microbiology AS CR, Puay Co—principal investigator for
the 1st LF CU: prof. MUDr. Pavel Martasek, DrSc.

Other projects

- Project Ministry of Education, Youth and Sports (MSin Czech or MEYS) OE09011
— "Using non-metallic materials in fixing bone fraies in traumatology and
orthopedics,” 2009-2011; Principal investigatog.ldan Dolejsi — ProSpon, spol. s r.o.,
Co—principal investigator for the 1st LF CU: prbfUDr. Antonin Sosna, DrSc.

- Project Ministry of Health (MZ in Czech or MH) — 9834 — “Changes in the profile of
steroids and their neuroactive metabolites in i@lato term,” 2009—2011; Principal
investigators: Ing.Martin Hill, DrSc., prof. MUDLuboslav Starka, DrSc., Institute of
Endocrinology, Co—principal investigator for th& ILF CU: as.prof. MUDr. Antonin
Paizek, CSc. and prof. MUDr. David Cibula, CSc., GahdJniversity Hospital in
Prague

- Project MH — NR9156 — “20 alfa—Hydroxy—metabolitegsuroactive pregnenolone
isomers, progesterone and pregnenolone around rlabaliits meaning in physiology
and diagnostics,” 2007-2009; Principal investigstoing. Martin Hill, DrSc.,
MUDr.Lyudmila Kancheva, MUDr. Radmila Kancheva, CSgrof. MUDr. Luboslav
Starka, DrSc., Mgr. Helena ¢¢lakova, Institute of Endocrinology, Co—principal
investigator for 1st LF CU: as.prof. MUDr. Antoraizek, CSc.

Experts/field
- prof. MUDr. Milan Elleder, DrSc.— anatomical patbhgy
- prof. MUDr. Pavel Martasek, DrSc.— molecular meukci

- as.prof. MUDr. Karel Smetana, DrSc.— cell biologydissue engineering

3.2.1.2 2nd Faculty of Medicine CU (2nd LF)
V Uvalu 84, 150 06 Prague 5
www.If2.cuni.cz

A brief description of the faculty

The 2nd Faculty of Medicine was created when theuléa of Medicine of Charles
University was divided.The Faculty was established953 as the Faculty of Paediatrics of
Charles University in Prague. In 1990 the Faculhasne was changed to the 2nd Faculty of
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Medicine of Charles University in Prague.The Facsltmain mission is the teaching of
medicine and conducting scientific research in wiediThe Faculty is divided into 3

centres, 27 institutes and 24 clinics.The scienm r@search sector at the 2nd LF CU is
linked to the scientific and research activitieshat University Hospital in Motol.

Focus of research and development

The 2nd LF CU implemented four research proposedsnf2005-2011, one of which
contained nanobiotechnology and nanomedicine eltsnen

Research proposal MSM0021620813 Fhé molecular basis of childhood malignancies
and therapeutic applications” 1/2005-12/2011; Principal investigator: prof. U Jan
Stary, DrSc.; total costs for the entire periodths project equalled CZK 166.742 million,
CZK 124.013 million of which was from the state etl For nomenclature — area 3, the
nanotechnology research share equalled 3%.

The research project's topic was selected genatitofs associated with immune system
breakdowns, functional pathological mechanisms itepdo damage to the organism and
options for immunotherapy.

In 2011 a total of 76 programme research projeet®wmnplemented at the Faculty.

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project GA CR GA304/07/1129 — “Polarised culturéshepatocytes and mesenchymal
cells on nanofibre layers in the experimental taoter,” 2007-2011; Principal
investigator: prof. MUDr. Miroslav Ryska, CSc., Qwincipal investigators: Ing. i
Michalek, CSc., Institute of Macromolecular ChemjisAS CR, and prof. MUDr. Eva
Sykova, DrSc., Institute of Experimental Medicing &R.

- Project MEYS 1MO0538 — “Centre for Cell Therapy amissue Repair,” 1/2005-
12/2011; Principal investigator: prof. MUDr. Evak®ya, DrSc.

b) Projects on whose implementation the Faculty ipevating:

- Project MEYS ME10145 - “Modification of nanofibreaterials by plasma technologies
for biological applications,” 2010-2012; Principalestigator: prof. Ing. Petr Louda,
CSc., Technical University of Liberec/Faculty ofdimeering, Co—principal investigator
for 2nd LF: as.prof. RNDr. EvZzen Amler, CSc.

- Project MIT FI-IM4/205 — “Nanotechnology in medieir- tissue support for connective
tissue reconstruction,” 2007—-2010; Principal iniggbr: Mgr.Marcela Foglarova, CPN,
spol. s r.o., Co—principal investigator for 2nd INRJDr.Milan Handl, Ph.D.

- Project Ministry of Health NR9076 — “Genomic praofi in predicting the response to
chemotherapy for patients with locally advancedorsital carcinomas,” 2006—2010;
Principal investigator: prof. MUDr. Rostislav VyajlCSc., Masaryk Memorial Cancer
Institute in Brno, Co—principal investigator: prdflUDr. Jiti Hoch, CSc.,University
Hospital in Motol
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Experts/field

as.prof. MUDr. Milan Handl, Ph.D. — orthopaedics

- prof. MUDr. Miroslav Ryska, CSc.— issues in liveartsfers, liver failure and bioreactor
use

- prof. MUDr. Jan Stary, DrSc.— paediatric malignantl non—malignant haematology

- prof. MUDr. Eva Sykovéa, DrSc.— stem cells, nandpkas, artificial biomaterials and
neurosciences

3.2.1.3 3rd Faculty of Medicine CU (3rd LF)
Ruska 87, 100 00 Prague 10
www.[f3.cuni.cz

A brief description of the Faculty

Like the other Prague Faculties of Medicine at @saUniversity, the 3rd Faculty of
Medicine was created through the division of theu®@s University Faculty of Medicine.It
was originally established in 1953 as the Medicaluity of Hygiene.The activities of the 3rd
LF are closely linked to the University Hospitaldtavské Vinohrady.The 3rd LF is divided
into 32 clinics and 23 institutes.

Focus of research and development

The research activities of the 3rd LF are focused droad spectrum of medical problems.
From 2005-2011 the activities were implemented ubhothree research projects, none of
which was focused on nanotechnology. In 2011 d ¢6t46 grant projects were implemented
at the Faculty.

Projects implemented in nanotechnologies

- Project Ministry of Health NS10093 — “Nanofabrics a photosensitizer carrier for
aseptic leg ulcer dressing improve the life quafily patients with chronic wound,”
2009-2011; Principal investigators from Univerdityspital Kralovské Vinohrady: prof.
MUDr. Petr Arenberger, DrSc., MBA, MUDr. Monika Arbergerova, PhD., as.prof.
MUDr. Marek Bedn# CSc., Mgr. Eliska Stranska, Co—principal investigs:RNDr.
Jiti Mosinger, Ph.D., RNDr. Jan Sedié, CSc.CU, Faculty of Science

- Project Technology Agency of the Czech Republic TI&100964 — “Osteograft," 2011—
2013; Principal investigators: MUDr. Barbara Kub&foJana Komarkova, RNDr. Eva
Matgjkova, Mgr. Lucie Strajtova, Ph.D., Narodni tk&é centrum a.s., Co—principal
investigators for the 3rd LF:as.prof. MUDr. Martfabec, CSc., MUDr. Filip Fridrich,
MUDr. Jiti Zahora

- Project AS CR KAN200100801 - "Bioactive biocomptgibsurfaces and new
nanostructured composites for applications in mediand drug delivery,” 1/2008—
12/2012; Principal investigator: prof. RNDr. Mildgesladek, CSc., HDR, Institute of
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Physics AS CR, Prague, and Co—principal investigltiothe 3rd LF CU: As. MUDr.
Viktor Ko¢ka, FESC.

- Project AS CR KAN200520701 — “Nano—-PCR - an ultnagteve test for the detection
of specific proteins in body fluids," 1/2007-12/2QPrincipal investigator: RNDr. Petr
Dréaber, DrSc., Institute of Molecular Genetics AR,®rague, Co—principal investigator
for the 3rd LF: MUDr. Ale§ Barto§, Ph.D. The Neuwgy Clinic participated in the
project for the 3rd LF. Its task was classificatiofi patients and collection of
cerebrospinal fluid and serum/plasma from suitatdéviduals.

Experts/field

- MUDr. Monika Arenbergerova, PhD., dermatalogicaterology
- prof. MUDr. Petr Arenberger, DrSc., MBA — dermaigjo

- MUDr. AleS Bartos, Ph.D. — cognitive neurology

- as.prof. MUDr. Marek Bedit& medical microbiology

3.2.1.4 Charles University Faculty of Medicine in Pilsen (LF in
Pilsen)

Husova 3, 306 05 Pilsen

www.If3.cuni.cz

A brief description of the Faculty

The Faculty of Medicine in Pilsen was founded id3.9Two fields of study are taught at the
Faculty: general medicine and dentistry.In 2011 o#alt of 25 grant projects were
implemented at the Faculty.

Project implemented in nanotechnologies

- Project MIT FR-TI1/415 — “Research and developn@ntanostructured materials for
medical applications,” 2009-2012; Principal invgator: Ing. Michal Zemko, Ph.D.,
COMTES FHT a.s., Co—principal investigator for LiFRilsen: MUDr. Daniel Hrusak,
Ph.D.

Expert/field
- MUDr.Daniel Hrusak, Ph.D.

3.2.1.5 Faculty of Pharmaceuticals in Hradec Kralové (FAF)
Heyrovského 1203, 500 05 Hradec Kralové
www.faf.cuni.cz

A brief description of the Faculty

The Faculty of Pharmaceuticals (FaF) of Charlesvémsity in Hradec Krélové was
established in 1969. Its scientific research atidigiin the scientific fields of pharmaceuticals
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and connected with pharmacy are an integral parthef Faculty's study programme
(including, among others, master’s level studiegghiarmacy).

Focus of research and development

In the past 6 years the research activities atiieale been focused on implementing research
proposal MSM0021620822 —Résearch of new drug structures 1/2005-12/2011;
Principal investigator: prof. RNDr. Rolf Kagkk, DrSc.In 2011 a total 23 programme
research projects connected with the developmenhesf drugs and procedures were
implemented at the Faculty.At the Department ofrRiageutical Technology cooperation on
the implementation of an applied research projsittginanotechnology was noted.

Project implemented in nanotechnologies

- Project MIT 2A-1TP1/015 - “New procedures of lipichicrodispersion and
nanodispersion systems formulation as the transpetems of pharmacological active
substances,” 7/2006-6/2011; Principal investigat®NDr. Jan Mikeska, CSc.,
Biomedica, spol. s r.o., Co—principal investigdimr FaF: as.prof. RNDr. Pavel Dolezal,
CSc.

Expert/field

- as.prof. RNDr. Pavel Dolezal, CSc.— pharmaceutaainologies

3.2.1.6 Faculty of Science, Charles University (FS CU)
Albertov 5, 128 43 Prague 2
Www.natur.cuni.cz

A brief description of the Faculty

The Faculty of Science was established in 1920. Hdwilty focuses on biology, chemistry,
geography, geology and environmental studies.Twatititions are affiliated with the
Faculty: The Botanical Garden of Charles Universityd Hrdltka Museum of Man.The
Faculty’s activities are focused on the teachingud research in modern natural sciences,
characterized by its interdisciplinary and transigénary nature. The primary representative
of this science is the comprehensive study of thmdn environment.In addition FS CU also
offers teaching and research in biomedical sciethe, complex field of geological-
geographical studies of natural resources and tlgr and protection, and chemistry of
modern technological materials.

The Faculty is divided according to its scientifields into biology, chemistry, geography
and geology sections and the Institute for Envirental Studies.
Focus of research and development

In the past 6 years research at FS CU has beesddan the implementation of 5 research
proposals, one of which also contains the searchs@dutions to problems related to
nanotechnologies.

Research proposal MSM002162085Netw molecular systems for advanced applications
beneficial to health and friendly to the environmen” 1/2007-12/2013; Principal
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investigator: prof. RNDr. Karel Prochazka, DrSatat costs for the entire period of the
project equalled CZK 214.275 million, CZK 186.399%llimn of which was from the state
budget. For nomenclature — area 6d, the nanotesgynoésearch share equalled 20%.

The research proposal is the long—term researgbopab of the chemistry departments of FS
CU in the area of the preparation of new matedals$ processes for environmentally friendly
technically advanced applications.Within the fraragwof the plan the following are carried
out: (a) the development of environmentally frigndinthetic processes and the preparation
of new compounds, (b) the preparation of sensitamalytical methods for their
characterisation and (c) the study of the compleselations between structure and function
of prepared systems.The proposed topics includstti@y of multifunctional nanomaterials,
the development and study of the function of antirdur drugs and a number of other areas.

Research focused on nanotechnologietakes place in the following sections and
departments or institutes:
- Biology section — Department of Genetics andrbtiology (Z. Palkova)

Laboratory of Electron Microscopy (J. Nehi@séah)

- Chemistry section — Department of Analytical Chergié]. Barek)

Department of Inorganic Chemistry (I. Lukes, D. iNiAsky,
J.Mosinger)

Department of Biochemistry (K. Bezouska)

Department of Physical and Macromolecular Chemi$.
Prochazka, B. \tkov4, J. Vohlidal)

Department of Organic and Nuclear Chemistry @jidek)
- Geology section — Institute of Geochemistry, Mithegg and Mineral Resources
(J. Jehktka, O. Frank)

In 2011 a total of 245 grant projects were impletedrat the Faculty.

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project GA CR GAP208/10/0941 — “Engineering of aug—modified optical processes
in molecules and semiconductor quantum dots usiagnpn resonances of metal
nanoparticle assemblies,” 2010-2014; Principal dtigator: prof. RNDr. Blanka
Vickova, CSc., Co-principal investigators: RNDri JPfleger, CSc., Institute of
Macromolecular Chemistry AS CR, RNDr. Martin MichPh.D., CTU/Faculty of
Nuclear Sciences and Physical Engineering

- Project GA CR GA104/09/1435 — “New catalytic prases for the preparation of
organic photoelectronic materials,” 2009-2013; &pal investigator: prof. RNDr. i
Vohlidal, CSc.

- Project GA CR GAP108/11/1661 — “Organic nanoporquymers derived from
arylacetylenes as materials for hydrogen storag@l1-2013; Principal investigator:
RNDr. Jan Sedifek, Dr., Co—principal investigator: RNDr. Hynek Bat, CSc., J.
Heyrovsky Institute of Physical Chemistry AS CR

- Project GA CR GAP208/10/0179 — “Computer studyudefene—based nanomaterials,”
2010-2012; Principal investigator: RNDr. Filip UQlPh.D.
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b)

Project GA CR GAP208/10/0353 — “Nanoparticles based hydrophilic block

polyelectrolyte complexes with ionic surfactant®010-2012; Principal investigator:
RNDr. Miroslav Stépanek, Ph.D., Co—principal investigator: RNDr. Miav Slouf,

Ph.D., Institute of Macromolecular Chemistry AS CR

Project AS CR KAN201110651 — “Combined contrast nagefor molecular MR

imaging,” 1/2006-12/2010; Principal investigatorofp RNDr. Ivan Luke§, CSc., Co—
principal investigators: Ing. Milan Hajek, DrScKEM, Ing. Ivan Hlavéek, CSc.,

Interpharma Praha, a.s., prof. MUDr. Eva SykovaSdr Institute of Experimental
Medicine AS CR

Project GA AV 1AA401110702 — “Associating amphipbilmiktoarm and heteroarm
star polyelectrolytes,” 01/2007-12/2011; Principaivestigator: prof. RNDr. K.
Prochéazka, DrSc.

Projects on whose implementation the Faculty ispeoating or cooperated:

“Nanotechnology for Society” programme research jpots

Project AS CR KAN300100802 — “Nanocomposite, cetaamd thin film scintillators,”
1/2008-12/2011; Principal investigator: Ing. Marirkl, CSc., Institute of Physics AS
CR, Prague, Co—principal investigator for FS CU:.IRNDaniel Niziansky, Ph.D.

Project AS CR KAN200200651 — “Nanoparticulate amgbramolecular systems for
targeted drug transport,” 7/2006-12/2010; Principakstigator: prof. RNDr. Blanka
Rihova, DrSc., Institute of Microbiology AS CR, Puay Co—principal investigator for
FS CU: as.prof. Ing. Josef Hégk, CSc.

Project AS CR KAN100500652 — “Heterogeneous orgamd hybrid nanocomposite
materials for solar cells,” 7/2006-12/2010; Primtinvestigator: RNDr. Ji Pfleger,
CSc., Institute of Macromolecular Chemistry AS GRague, Co—principal investigator
for FS CU: prof. RNDr. 3i Vohlidal, CSc.

Other projects

Project GA CR GAP108/11/0807 - “Complex magneticnaparticles with
monodisperse oxide cores and stable organic cofonabiological research and
biomedical applications,” 2011-2014; Principal istigator: Ing. Pavel Veverka, Ph.D.,
Institute of Physics AS CR, Co—principal investarafor FS CU: Ing. Mgr. Onigj
Kaman, Ph.D.

Project GA CR GAP108/10/1250 — “Multifunctional rparticles:smart preparation
methods and study of their physical properties,1®&014; Principal investigator:
RNDr. Jana Poltierovd Vejpravova, Ph.D. Charlesvdrsity in Prague/Faculty of
Science

Project GA CR GA104/09/0561 — “Deposited nanophrticatalysts for C—C bond
forming reactions,” 2009-2013; Principal investaatprof. Ing. Ji Cejka, DrSc.,J.
Heyrovsky Institute of Physical Chemistry AS CR-@dncipal investigator for FS CU:
as.prof. RNDr. Petr $pnicka, Ph.D.

Project GA CR GAP208/10/1678 — “Photophysics anot@themistry of self assembled
nanostructures,” 2010-2012; Principal investigatRNDr. Pavel Kubat, CSc.,J.
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Heyrovsky Institute of Physical Chemistry AS CR -@ancipal investigator for FS CU:
as.prof. RNDr. Ji Mosinger, Ph.D.

Project GA CR P205/11/J043 — “Complex study of mnly branched amphiphilic
copolymers,” 1/2011-12/2013, Principal investigatBNDr. Milo§ Netopilik, CSc.,
Institute of Macromolecular Chemistry AS CZ, Co-gipal investigator for FS CU:
as.prof. Ing. Zuzana Limpouchova, CSc.

Project GA CR 106/07/0949 — “New methods for theeparation of magnetic
nanocomposites (spinel ferrites) and study of thgiysical properties,"2007—2009;
Principal investigator: RNDr. Daniel Niansky, Ph.D., Charles University in
Prague/Faculty of Science

Project Ministry of Health NS10093 — “Nanofabrics a photosensitizer carrier for
aseptic leg ulcer dressing improve the life quadityife in patients with chronic wound,”
2009-2011; Principal investigators: prof. MUDr. Péirenberger, DrSc., MBA,

MUDr.Monika Arenbergerova, PhD., as.prof. MUDr. MirBedn#, CSc., Mgr. EliSka

Stranska, University Hospital Kralovské Vinohradyp—principal investigators for FS
CU:RNDr. Jii Mosinger, Ph.D., RNDr. Jan Setik, CSc.

Project MEYS LC06035 — "Centre of biophysical chstnyi, bioelectrochemistry and
bioanalysis.New tools for genomics, proteomics dmumedicine,” 3/2006-12/2011;
Principal investigator: as.prof. RNDr. Miroslav Enj CSc., Biophysical Institute AS
CR, Brno, Co—principal investigator for FS CU: prBNDr. Jii Barek, CSc.Since 2012
a new GACR project for the support of excellencédasic research has been underway.
Nanotechnology principles are also used for araditpurposes.This is the project
P206/12/G151 "Centre of new approaches to bioaisadysl molecular diagnostics.”lt is
under the Biophysical Institute AS CR in Brno, Ripal investigator: as.prof. RNDr. M.
Fojta, CSc., Co—principal investigator for FS CllbfpRNDr. J. Barek, CSc.

Project MEYS LCO06063 - “Fluorescence microscopy hiological and medical
research,” 3/2006-12/2011; Principal investigats.prof. Martin Hof, Dr. rer. nat., J.
Heyrovsky Institute of Physical Chemistry AS CR-@dncipal investigator for FS CU:
as.prof. RNDr. Zdena Palkova, CSc.

Project MEYS 1MO0505 — “Centre for Targeted Theramy2005-12/2011; Principal

investigator: as.prof. MUDr. Vladimir Viklicky, CSclnstitute of Nuclear Research,
Husinec —ReZ, Co—principal investigator for FS CU: as.proNIR. Karel Bezouska,

CSc.

Project 7FP EU Large type, NMP thematic prioritypjpct name:MACADEMIA —
"MOFs as Catalysts and Adsorbents:Discovery andirteegng of Materials for
Industrial Applications,” 2009-2013; 17 partnersnir 9 countries, project budget:EUR
11.56 million, Coordinator: Francis Luck, TOTAL S(Rrance), Charles University in
Prague, FS CU is a partner in the project.

Project 7FP EU Large type, NMP thematic priorityojpct hame:MULTIFUN —
"Multifunctional Nanotechnology for Selective Detienn and Treatment of Cancer,”
2011-2014; 15 partners from 7 countries, projedgettEUR 10.2 million, Coordinator:
Javier Avila Jimenez, ATOS Research (Spain), Chaddeiversity in Prague/FS CU is a
partner in the project (Third party), FS CU repregagve: Daniel Nidansky
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Results in nanotechnologies/cooperation

The focus of the research of as.prof. Mosinger'sugris the study of nanofibrous
photoactive materials.These materials doped withtqeensitizers are effective producers of
cytotoxic singlet oxygen; they exhibit strong baitielal and virucidal effects and have
already been successfully tested in the treatmielegaulcers.Doped polymer nanofibres can
be also used for very sensitive oxygen detectiahsinglet oxygen imaging on the basis of
delayed fluorescence.

Experts/field

- prof. RNDr. Ivan LukeS, CSc.— magnetic and surfawedified nanoparticles for
applications in MRI

- as.prof. RNDr. Ji Mosinger, Ph.D. — photoactive nanofibrous materia
- RNDr. Daniel Nidansky, Ph.D. — nanocomposites of magnetic andaptiaterials
- prof. RNDr. Karel Prochazka, DrSc.— self—organizomodymers

- as.prof. RNDr. Blanka \¢kova, CSc.— nanomaterials and nanocomposite mistevitn
Ag and Au nanoparticles, plasmonics

- prof. RNDr. Jii Vohlidal, DrSc.— nanoporous heterogeneous catafgs polymerisation
reactions

3.2.1.7 Faculty of Mathematics and Physics (MFF)
Ke Karlovu 3, 121 16 Prague 1
www.mff.cuni.cz

A brief description of the Faculty

The MFF was created in 1952, when it separated ftioen Faculty of Science, Charles
University.The Faculty brings together educatioaativities in physics, informatics and
mathematics with research activities in these $iflde Faculty is divided into three sections:
the School of Physics, School of Computer Sciemcethe School of Mathematics.

Focus of research and development

From 2005-2013 research at MFF CU has been foauséssues presented by six research
proposals, two of which contain assignments reltdathnotechnology research.

Research proposal MSM0021620834 -€ohdensed matter physics:new materials and
technologies’ 1/2005-12/2010;, Principal investigator: RNDravel Hoschl, DrSc.; total
costs for the entire period of the project equallK 563.401 million, CZK 426.041 million

of which was from the state budget. For nomenadtatuarea 6d, the nanotechnology research
share equalled 70%.

Research was focused on condensed matter physics,nomber of materials with unique
physical properties, ranging from very pure materfar electronics, superconductors, to
materials with a low—dimensional structure all tivay to the synthetic diamond.This is
connected with research in new technologies, whédularly use molecular beams in an
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ultrahigh vacuum, reactions which take place irspla and high—performance microwave

generators or which take place at high temperatamedspressures.Work was also focused on
materials which do not occur in nature, such asesugids, delta—quantum structures,

quantum wires and quantum dots.

Research proposal MSM0021620835 Physical of molecular, macromolecular and
biological systemy, 1/2005 — 12/2010; Principal investigator: prsfUDr. Jan Stary, DrSc.;
total costs for the entire period of the projectiatgd CZK 285.386 million, CZK 249.942
million of which was from the state budget. For momlature — area 6b, the nanotechnology
research share equalled 70%.

Research was focused primarily on physical behawbunatural and modified nucleotides,
natural and artificial photosynthetic systems, pbetsitisers of yeasts, polymer networks
including nanocomposites and polyelectrolyte hydted he theoretical interpretation uses
quantum theory, quantum—chemical calculations andetting in the study of the physical
qualities of biologically significant complexes, téncalates and macromolecular
structures.Existing spectroscopic methods werehéurtdeveloped and applied to the
examination of the structure, function, interacioand dynamics of biological and
macromolecular structures on the level of molecuigscromolecules, membranes and cells.

Research focused on nanotechnology is carriedtaheaSchool of Physics in the following
departments and institutions:

+ Institute of Physics (V. Baumruk, S. Midvsky, M. Kusera)
«  Department of Surface and Plasma Science (V. MatblD®4adal, PRepa)

« Department of Physics of Materials (M. Jégle P. Malek, P. Lukdq F. Chmelik,
M. Cieslar)

+ Department of Low Temperature Physics (L. SkrbeRrbchazka, Lizek)

« Department of Condensed Matter Physics (R. KuzelHwly, V. Sechovsky, K.
Carva)

« Department of Macromolecular Physics (H. Biederniakrakovsky)
« Department of Chemical Physic and Optics (P. Malyalenta, J. Dian, J. PospiSil)

In 2011 in total 249 programme research projectewaplemented at the Faculty.

Projects implemented in nanotechnologies
a) Projects whose recipient is the Faculty:
Projects of GA CR

- Project GA CR GAP204/10/0330 — “Nanostructuredradé—based materials:theory and
experiment,” 2010-2014; Principal investigatorpasf. RNDr. Ladislav Havela, CSc.,
Co—principal investigator: Ing. Alexander B. Shi€lSc., Institute of Physics AS CR

- Project GA CR GAP204/10/0035 — “Hyperfine interans in nanoparticles and low—
dimensional iron oxides," 2010-2014; Principal stigator: as.prof. Mgr. Jaroslav
Kohout, Dr., Co—principal investigators: Ing. Adi@a Largok, Ph.D., Institute of
Inorganic Chemistry AS CR, Ing. Miroslav Veverk#,.B., Institute of Physics AS CR
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Project GA CR GAP108/11/1396 — "The effect of sitbgbnal elements and grain
boundaries on the properties of nanocrystallinel@xirconia—based materials,” 2011—
2015; Principal investigator: RNDr. lvan Prochazk&c.

Project GA CR GAP108/11/1539 — “Nanocrystalline enatls — X—ray characterization
of their structure and its thermal stability,” 26:2D13; Principal investigator: as.prof.
RNDr. Radomir Kuzel, CSc.

Project GA CR GAP204/10/0952 — “Atomic scale studyimetallic nanostructures on
the Si(100) surface,” 2010-2012; Principal investidg: as.prof. RNDr. Pavel Sobotik,
CSc., Co—principal investigator Ing. Pavel Jelirielk,D., Institute of Physics AS CR

Project GA CR GAP204/11/0785 — “Self-organized gioand structure transformation
of nanocrystals,” 2011-2013; Principal investigagwof. RNDr. Véaclav Holy, CSc.

Project GA CR GAP205/11/0386 — “Advanced experirabmesearch of discharge
plasma sources applied for deposition of nanostradt thin films,” 2011-2013;
Principal investigator: prof. RNDr. Milan Tichy, Bc., Co—principal investigators: Mgr.
Martin Cada, Ph.D. — Institute of Physics AS CR and RNDité2élav Straak, Ph.D.,
University of South Bohemia& eské Budjovice/Faculty of Sciences

Project GA CR GCP204/11/J042 — “Supercurrent ardatternating Josephson effect in
unconventional nanoscopic junctions,” 2011-201&dpal investigator: RNDr. Tomas

Novotny, Ph.D., Co—principal investigator: prof. BN Vaclav Jani$, DrSc.,Institute of

Physics AS CR

Project GA CR GAP204/10/1169 — “A new catalyst fydrogen polymer membrane
fuel cell: CNT covered Pt—CeQhin films;” 2010-2013, Principal investigator:obr
RNDr. Vladimir Matolin, DrSc.

Project GA CR GD202/09/H041 — “Physics of nanogtres,” 2009-2012; Principal
investigator: prof. RNDr. Vladimir Matolin, DrScGo—principal investigator: RNDr.
Antonin Fejfar, CSc., Institute of Physics AS CR

Project GA CR GPP204/10/P346 — “Spectroscopy of matig nanostructures,” 2010—
2012; Principal investigator: RNDr. Martin Veis,.Bh

Project GA CR GPP204/10/P326 — “Spin—spin intecasti and spin transport in
semiconductor nanostructures,” 2010-2012; Principalestigator: RNDr. Tomas
Ostatnicky, Ph.D.

Project GA CR GP202/09/P033 — “Growth of organisehostructures of IlIA group
metals on the Si(111)-5x5 surface,” 2009-2011; dipal investigator: Mgr. Pavel
Kocan, Ph.D.

Project GA CR GP202/09/P355 — “The theory of dymasicitations and switching of
spin vortex states in thin cylindrical ferromagnetianodiscs,” 2009-2011; Principal
investigator: Mgr. Roman Antos, Ph.D.

Project GA CR GC202/07/J051 — “Full counting stass in Non—Markovian
nanosystems,” 2007-2010; Principal investigator:r.Mipmas Novotny, Ph.D., Co—
principal investigator: RNDr. Karel Neiny, Ph.D., Institute of Physics AS CR
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Project GA CR GP202/08/P158 — “Nanocomposite laygrmetal/polyethylene oxide
plasma polymer thin films for biomedical applicats)” 2008-2010; Principal
investigator: Ing. Andrey Shukurov, Ph.D.

Project GA AS CR IAA101120804 — “Silicon nanostures for photonics,” 1/2008—
12/2012; Principal investigator: prof. RNDr. Petalyl DrSc.

Project GA AS CR 1AA101120803 — “Structure stalilitf fine grain materials prepared
using severe plastic deformation,” 2008—-2011; Hpaicinvestigator: as.prof. RNDr.
Milo$ Janeek, CSc.

Project GA AS CR KJB101120803 — “Electron structamed transport properties of
noncollinear magnetic nanostructures,” 1/2008-1R020Principal investigator: Mgr.
Karel Carva, Ph.D.

Other projects

b)

Project TA CR TA01011363 — “Research and developneéra sensory system for
determining diacetyl content in beer,” 2011-2018n&pal investigator: as.prof. RNDr.
Juraj Dian, CSc., Co—principal investigator: Jurajnen, Centec automatika, spol. sr.o.,
RNDr. Miroslav Diensthier, Mgr. Tomas Horak, Resdaidnstitute of Brewing and
Malting

Project MEYS 7E11021 - “Silicon Nanodots for Solaell Tandem,” 2011-2013;
Principal investigator: as.prof. RNDr. Jan Valema,D.

Project AS CR KAN101120701 Nanotechnology for Spcieprogramme -
“Nanocomposite layers and nanoparticles preparddvinpressure plasma for surface
modifications,” 1/2007-12/2011; Principal investiga prof. RNDr. Hynek Biederman,
DrSc.

Projects on whose implementation the Faculty ipeoating:

“Nanotechnology for Society” programme research jpots

Project AS CR KAN300100801 — “Multifunctional bulknetallic materials with
nanocrystalline and ultra—fine grain structure, 28-12/2012; Principal investigator:
prof. Ing. Pavel Leajek, DrSc., Institute of Physics AS CR, Prague, Cimeppal
investigator for MFF CU: RNDr. lvan Prochazka, CSc.

Project AS CR IAA100100912 — "Magnetic nano integfaanisotropy,” 2009-2012;
Principal investigator: Ing.Alexander Shick, CSmstitute of Physics AS CR, Co-
principal investigator for MFF CU: as.prof. RNDradlislav Havela, CSc.

Project AS CR KAN400720701 - “Hierarchic nanosystefor microelectronics,”
1/2007-12/2011; Principal investigator: Ing. Olgalcéva, CSc., Institute of Chemical
Processes AS CR, Prague, Co—principal investigiiorMFF CU: as.prof. RNDr.
Radomir KuZzel, CSc.

Project AS CR KAN100400702 - “Nanostructured maiteri for catalytic,
electrocatalytic and sorption applications,” 1/26072/2011; Principal investigator: prof.
RNDr. Zderk Samec, DrSc., J. Heyrovsky Institute of PhysiChlemistry AS CR,
Prague, Co—principal investigator for MFF CU: pfNDr. Vladimir Matolin, DrSc.
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Project AS CR KAN300100802 — “Nanocomposite, cetaamd thin film scintillators,”
1/2008-12/2011; Principal investigator: Ing.Marhiikl, CSc., Institute of Physics AS
CR, Prague, Co—principal investigator for MFF CW:paof. RNDr. Miroslav Kdera,
CSc.

Project AS CR KAN400100701 — “Functional hybrid paystems of semiconductors
and metals with organic materials (FUNS),” 1/20Z2011; Principal investigator:
RNDr.Bohuslav Rezek, Ph.D., Institute of Physics &R, Prague, Co-—principal
investigator for MFF CU: prof. RNDr. Petr Maly, DoS

Project AS CR KAN400100652 — “Structures for spinfcs and quantum phenomena in
nanoelectronices created by electron beam lithdyap7/2006—-12/2010; Principal
investigator: Ing.Ludvik Sndka, DrSc., Institute of Physics AS CR, Prague, Co-
principal investigator for MFF CU: prof. RNDr., Viaw Holy, CSc.

Project AS CR KAN100100653 — “Self-organized magnaetnostructures,” 7/2006—
12/2010; Principal investigator: Ing.Jan kak, Ph.D., Institute of Physics AS CR,
Prague, Co—principal investigator for MFF CU: pfeNDr. VladimirCechovsky, DrSc.

Other projects

Project GA CR GAP107/11/1918 — “Research of zina atadmium sulphide
nanoparticles deposited on phyllosilicates for pbatalytic reduction of carbon
dioxide,” 2011-2013; Principal investigator: asfprtng. Petr Praus, Ph.D., VSB-
Technical University of Ostrava/Faculty of Metallyrand Material Engineering, Co—
principal investigator for MFF CU: RNDr. MiroslavoBpisil, Ph.D.

Project GA CR GAP108/11/1057 — “Synthesis, struetand properties of conductive
polymer/phyllosilicate nanocomposites,” 2011-20R8ncipal investigator: prof. RNDr.
PavlaCapkova, DrSc., VSB—Technical University of Ostréafotechnology Centre,
Co—principal investigator for MFF CU: as.prof. RNIDmrg. Jaroslav Burda, CSc.

Project GA CR GAP108/11/1350 — “Effects of coresl imundaries of nanograins on
structural and physical properties of ball millesdamechanically alloyed iron—based
materials,” 2011-2014; Principal investigator: Mgonna Jiraskova, CSc. Institute of
Physics of Materials AS CR, Co—principal investigdbr MFF CU: as.prof. Mgr. Jakub
Cizek, Ph.D.

Project GA CR GAP204/11/1228 — “The theory of spi@pendent transport in magnetic
solids and nanostructures,” 2011-2014; Principastigator: as.prof. RNDr. Ilja Turek,
DrSc.,Institute of Physics of Materials AS CR, Corgipal investigator for MFF CU:
RNDr.Karel Carva, Ph.D.

Project GA CR GAP205/11/2137 - “Magnetophotonic eiiattions in realistic
nanostructures,” 2011-2013; Principal investigafmof. Ing. Jaromir PiStora, CSc.,
VSB-Technical University of Ostrava/Faculty of Migi and Geology, Co—principal
investigator for MFF CU: prof. Ing. Stefan Migvsky, DrSc.

Project GA CR GA205/08/0869 — “Clay minerals as thomatrices for functional
nanostructures,” 2008-2010; Principal investigapoof. RNDr. PavliaCapkovéa, DrSc.—
VSB-Technical University of Ostrava, Co-—principatvéstigator for MFF CU:
RNDr.Miroslav Pospisil, Ph.D.
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Project GA CR GAP106/09/0482 — “Mechanical promasrtiand microstructure
development of ultra—fine grain magnesium alloyspared by various technologies,”
2009-2012;Principal investigator: as.prof. RNDrlddiJangek, CSc.

Project GA CR GA202/09/1206 — “Nanocrystalline metgneous photovoltaic solar
cells,” 2009-2011; Principal investigator: profglnFrantiSek Schauer, DrSc., Tomas
Bata University, Zlin, Co—principal investigatorrfd/FF CU: as.prof. RNDr. Jana
TouSkova, CSc.

Project MEYS LC 510 - *“Centre of Nanotechnology ardaterials for
Nanoelectronics,” 1/2005-12/2011; Principal invgstdr: RNDr.Jan Ké&ka, Ph.D.,
Institute of Physics AS CR, Prague, Co—principalestigator for MFF CU: as.prof.
RNDr. Jan Valenta, Ph.D.

Project GA AV CR I1AA400500905 — “Preparation anadmerties of conductive polymer
nanostructures,” 2009-2012; Principal investigaRIXDr Jaroslav Stejskal, CSc., Co—
principal investigator for MFF CU: RNDr.Jan Prok&€Sc.

Project GA AV CR IAA100100729 — “The development méw hybrid deposition
techniques for the preparation of nanostructuradritie thin layers exhibiting distinct
fluorescent properties,” 1/2007-12/2010; Principaestigator: Ing.Jan Kaik, Ph.D.,
Institute of Physics AS CR, Prague, Co—principalestigator for MFF CU: as.prof.
RNDr. Radomir Kuzel, CSc.

Projects involving international cooperation:

EU projects

Project 7FP EU Small type, NMP thematic prioritypoject name: NASCENT — —
“Silicon nanodots for solar cell tandem,” 26P013; 8 partners from 4 countries, project
budget: EUR 4.21 million, Coordinator: Maximiliane®rt, Fraunhofer—Gesellschaft zur
Foerderung der Angewandten Forschung E.V. (GermavilFF CU is a partner in the
project.

Project 7FP EU Small type, NMP thematic priorityoject name: NAMASTE —
“Nanostructured Magnetic Materials for Nanospiniesii 2008-2011; 7 partners from
4 countries, project budget: EUR 3.25 million, Gtioator: Paul Cartledge, The
University of Nottingham (Great Britain); MFF UK wa partner in the project.

Project 7FP EU CSA type, NMP thematic priority, jprt name: NaPolyNet — — “Setting
up research intensive clusters across the EU orractaization of polymer
nanostructures,” 2008-2011; 16 partners from 1htis, project budget: EUR 1.46
mil., Coordinator: Cosimo Carfagna, Consiglio Nawle Delle Ricerche (ltaly); MFF
CU was a partner in the project.

KONTAKT programmeprojects

Project MEYS LH11017 — “Investigation of catalyfirocesses using inverse model
catalysts,” 2011-2014; Principal investigator: pRRNDr. Vladimir Matolin, DrSc.

Project MEYS LH12217 — “Production and investigatiof nanostructured Ti—-based
alloys designed for medical implants and componén)12-2015; Principal
investigator: as.prof. RNDr. Milo$ Jatek, CSc.
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Project MEYS MEO8056 — “Structure—properties stadi@ metal oxide single crystal
and thin—film surfaces: model catalysts," 2008-2®ricipal investigator: prof. RNDr.
Vladimir Matolin, DrSc.

Project MEYS MEB101106 — “Microstructure evolutiamd mechanical properties of
ultra—fine grain magnesium alloys processed by HPZ011-2012; Principal
investigator: as.prof. RNDr. Milo$ Jatek, CSc.

Project MEYS ME09045 — “Magnetic nanostructures &gptical sensing of high—
frequency fields,” 2009-2012; Principal investigatarof. Ing. Stefan ViSovsky, DrSc.

Project MEYS MEB020927 — “The growth of nanostruesiby electron beam,” 2009—
2010; Principal investigator: prof. RNDr. Vladinifatolin, DrSc.

COST programme projects

Project MEYS LD11047 — “Model systems of nanostuuetl bimetallic catalysts for
environmental applications,” 2011-2014; Principaldstigator: prof. RNDr. Vladimir
Matolin, DrSc.

Project MEYS LD11032 - “Nanocomposite, nanostruadurfiims and plasma
modification for improving polymer nanomaterialsr fibod packaging,” 2011-2014;
Principal investigator: prof. RNDr. Hynek Biederm&rSc.

Other projects

Project MEYS 7E08093 — “Nanostructured Magnetic éials for Nano—spintronics,”
2009-2011; Principal investigator: prof. RNDr. VacHoly, CSc.

Results in nanotechnologies/cooperation

Exp
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IWW TU Clausthal, Germany (prof. L. Wagner) — “Rasgh in the structure and
properties of nanocrystalline structured matealsan Mg base”

Clemson University, Clemson, USA (prof. H. J. Rack) “Phase transformation in
nanocrystalline materials on a Ti base for stradtand biomedical applications”

POHANG University of Science and Technology, Poh&wuth Korea (prof. H. S Kim)
“The structure and properties of nanocrystallmaterials prepared using high—
pressure torsion”

Ufa State Aviation Technical University, RussiadiprR. Valiev) — “The structure and
properties of nanocrystalline materials on a Tiebdesigned for dental and medical
implants”

erts/field

prof. RNDr. Hynek Biederman, DrSc.— plasma polymelgir nanostructures and
nanocomposites, surface modification of macromdécisubstances using low—
temperature plasma

prof. RNDr., Véaclav Holy, CSc.— the study of namostures using X-ray dispersion
methods



- as.prof. RNDr. FrantiSek Chmelik, CSc.— acoustigéssions in solids, the structure and
physical properties of aluminium and magnesium-thadkoys and composites, plastic
instability (doubling, Portevin—-Le Chatelier pheremon), materials with
submicrocrystalline and nanocrystalline structures

- as.prof. RNDr. Radomir KuzZel, CSc.— the study oflypystalline materials
(nanostructured materials) using X—ray diffraction

- prof. RNDr. Pavel Luk& DrSc.— physics of materials, nanostructures

- as.prof. RNDr. Milo$ Jarek, CSc.— submicrocrystalline and nanocrystallirsdemals —
structure and properties

- as.prof. RNDr. Remysl Malek, CSc.— ultra—fine grain and nanostmeztumaterials

- as.prof. RNDr. Petr Maly, DrSc.— quantum optics aptbelectronics, ultra high speed
laser spectroscopy, semiconductor nanocrystalstrepics

- prof. RNDr. Vladimir Matolin, DrSc.— the physics sifirfaces and thin layers, research
in the structure and reactivity of single and nmadthponent metal systems

- as.prof. Mgr. lva Matolinovd, Dr. — the preparatiand electron microscopy of
nanocatalysts and nanosensors, SEM-FIB—GIS-EBL

- RNDr. Josef Mysliveéek, Ph.D. — heteroepitaxial growth of oxides onatgtthe STM
technique

- as.prof. RNDr. lvan Q%dal, CSc.— heteroepitaxial growth of metals oieail surfaces,
the STM technique

- RNDr. Miroslav PospiSil, Ph.D. - the development gblymer/clay—based
nanocomposite materials

- as.prof. RNDr. PetRepa, CSc.— the vacuum technique and technologysurement of
nanomaterial property, methods for nanostructusatn

- prof. RNDr. Vladimir Sechovsky, DrSc.— condensedtengphysics, electron structures
and new material properties, magnetism

- as.prof. RNDr. Jan Valenta, Ph.D. — semiconductihanocrystals, nanophotonics,
optical spectroscopy of individual molecules andowaystals

- prof. Ing. Stefan ViSovsky, DrSc.— the optics of magnetic nanostructures
(nanostructures with ferromagnetic metals, mulélaynagnetic oxides with colossal
magnetoresistance)

3.2.2 MASARYK UNIVERSITY IN BRNO (MU)

Zerotinovo ndm.9, 601 77 Brno, ID: 00216224

WWwW.muni.cz

Masaryk University is the second largest publicvarsity in the Czech Republic, and the

largest in Moravia.lt was founded in 1919. The ensity has 4,000 employees, and
approximately 31,000 students.lt is comprised afienifaculties with more than 200
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departments, institutes and clinics.Science arnebrel are one of Masaryk University's basic
priorities. The study opportunities the universiffecs come from the disciplines nurtured in
the faculties with studies in law, medicine, thetunal sciences, philosophy, teaching,
economics and administration, informatics, social aports studies.

Research in nanotechnologies is conducted at theltlfeof Science, and since 2011 it has
also been carried out in the newly built Europeanti® of excellenceGEITEC —Central
European Institute of Technology,www.ceitec.cz.This is project ED1.1.00/02.0068 hwat
total budget of CZK 5.246 billion, scheduled frofd12—-2015. Masaryk University is the
main recipient of the project, and the other pgréints in the project are the Research
Institute of Veterinary Medicine, the University Wkterinary and Pharmaceutical Sciences
Brno, the Institute of Physics of Materials, Brimstitute of Technology and the Faculty of
Agronomy at Mendel University in Brno.

3.2.2.1 Central European Institute of Technology (CEITEC)
CEITEC VUT, Technicka 3058/10, 616 00 Brno
www.ceitec.cz

A brief description of the Centre

CEITEC is a centre of scientific excellence intiginature and advanced materials sciences
and technology. Its primary mission is the creabba major European centre of science and

education with top—notch facilities and the comdis for the best people in science.The

centre’s results will contribute to improvementsjirality of life and human health.

The scientific research centre, named CEITEC - @entral European Institute of
Technology — is a project of six Brno universitesd research institutes.The project’'s two
largest partners are Masaryk University and theoBsniversity of Technology, which is also
a guarantor of material sciences at CEITEC.Its roffsetners are the Research Institute of
Veterinary Medicine, the University of Veterinarmda Pharmaceutical Sciences Brno, the
Institute of Physics of Materials and the FacultyAgronomy at Mendel University in Brno.
This is project ED1.1.00/02.0068, with a total betdgf CZK 5.246 billion, scheduled from
2011-2015. In 2011 the University Institute CEITERLJT was created at the Brno
University of Technology. The institute overseesotwf seven research programs —
Advanced nanotechnology and microtechnology andaAded materials.

Eleven research groups, which are involved in usingriety of techniques and technologies
in nanotechnology, are associated through the Agb@n nanotechnology and
microtechnology research programme.Scientists fiBmo University of Technology,
Masaryk University and the Institute of PhysicaMterials of the Academy of Sciences of
the Czech Republic are also integrated here.

At Masaryk University nanotechnology research isied out at the Faculty of Sciences. At
the Brno University of Technology it is conductddtee Faculty of Mechanical Engineering
and at the Faculty of Electrical Engineering anan@unication.

Focus of research and development

The Advanced nanotechnology and microtechnologgnamme is focused in general on the
nanotechnology of materials and structures whiehtgpically suitable for nanoelectronics
and nanophotonics.It includes both the preparaimhthe characterisation of nanostructures
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with unique properties, which make qualitativelywmnapplications possible.This includes in
particular research on 2D— 0D nanostructures pegphy lithographic (top—down) and self—
assembling (bottom-up) methods.Specifically sendcetor nanostructures, metal and
magnetic nanostructures, oxide superconductors, rmagnetics, nanotubes, nanofibres,
supermolecules and nanoelectronic elements extgrmtiyond the limits of Moore Law etc.

are and will be investigated.

The research programme connects research group$ ahé already engaged in a specific
research activity.Specifically there are eleverhsgioups, and although each one is engaged
in individual research in nanotechnology, thankgheir active cooperation CEITEC has
competitive advantages which it can offer not owlyindustry, this is the linking of living
and non-living sciences.This cooperation is padityi marked in nanotechnologies.

The following research groups are in the Advancadotechnology and microtechnology
research programme: Functional Properties of Namctsires, Submicron Systems and
Nanodevices, Experimental Biophotonics, Fabricatioand Characterisation of
Nanostructures, Development of Methods for Analgsid Measuring, X—Ray Micro CT and
Nano CT, Optoelectronic Characterisation of Nanmstres, Micro and Nanotribology,
Synthesis and Analysis of Nanostructures, and pahsnd Magnetic Properties.

Research proposals of individual research groups

1. Functional Properties of Nanostructures — electrand vibronic structures of materials
and metamaterials, optical spectroscopy and poddrynof micro— and nanostructures,
X—ray analysis of micro— and nanostructures.

2.  Submicron Systems and Nanodevices — experimergabreh in the field of systems,
including electronic, optoelectronic and micromeatbal systems and heterosystems in
connection with nanotechnology and biotechnologg.Tteation of hybrid nanosystems
for nanomedicine and diagnostics is also expected.

3. Experimental biophotonics — advanced imaging anésmeng methods which use
light, in particular coherence controlled hologrigpmicroscopy, confocal microscopy
and applications of these techniques in live caétiidgy and in research of their
interactions with nanostructures and nanomaterials.

4. Preparation and characterisation of nanostructureglectron beam lithography,
lithography using focused ion beam and scannindpgmicroscopy, as well as top—
down methods using vacuum deposition as well asidhybethods.

5. Development of methods for analysis and measuritige-development of methods for
scanning microscopy, both equipment and methodolagd in areas related to
numerical simulations as well.

6. X-ray micro CT and nano CT - the development angliegtion of computer
tomography methods in different fields.Besides uke of these non-invasive imaging
techniques for 3D analysis and metrology of samptesearch will be focused on
connection of p and nano CT with other analytiggpraaches, such as spectrometry
using laser—induced microplasma.

7. Optoelectronic characterisation of nanostructures the characterisation of
semiconductor materials and structures, their nliodelthe development of advanced
measurement methods, diagnostics of defects afatsyshysics.

8. Micro and Nanotribology — comprehensive solution oéntinuum mechanics
specialising in the simulation of processes takiptace in tribological and
biotribological systems in micro— and nanoscalagisidvanced numerical algorithms.
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10.

11.

Plasma technologies — the preparation of nanopesti@and thin layers using
plasma.Plasma technologies such as plasma initttpdsition from the vapour phase
and surface functionalisation using plasma.

Synthesis and analysis of nanostructures — sondchesynthesis of nanomaterials,
preparation of nanomaterials by means of ultrasoand thermolytic methods, the
synthesis of inorganic—organic materials, the dswmlent of methods for the
preparation of molecular building blocks for thenswtuction of new functional
materials using the bottom—up approach, magnetiosteuctures.

Transport and magnetic properties — the studyasfsjpport and magnetic properties of
materials depending on their chemical compositinethod of preparation, temperature
and mechanical processing, finding the correlatibatween structure, phase
composition and selected physical parameters ofniadg researched.

Selected projects of the Centre in hanotechnologies

Structures for nanophotonics and nanoelectronics

Functional hybrid semiconductor and metal nanosysteith organic materials
Inorganic nanomaterials and nanostructures:forma#aalysis, properties

Resonance of plasmonic antennas investigated eféetron energy loss spectroscopy
Modular scanning electron microscopes

The connection between local emission of light vatbchastic properties in PN solar
cell junction at very low temperatures

Schottky diagnostics and cold—emission cathodes thé help of electronic noise

The application of laser technologies in the ciiista silicon solar cell manufacturing
process

The development and application of short-wave taiaising capillary discharge

The use of laser-induced plasma spectrometry fectspchemical analysis of plant
samples with high resolution

The development of calibration—free quantitativengnt analysis using microplasma
laser—induced spectrometry

Inorganic nanomaterials and nanostructures:formatinalysis, properties

Experimental study of the impact of molecular lghrit degradation on the creation of
lubrication film

Study of the behaviour of surface roughness ini¢albed Hertz contacts
Study of thin EHD lubrication films under non—stgadate conditions

Elements for nanometric diagnostics of changeseimgth, deviations in shape and
surface defects

Development and characterisation of thermally st&ilC layers

Metrology using scanning probe microscopy

Imaging theory in light, particularly confocal ahdlographic microscopy
Development and application of coherence contrdil@dgraphic microscopy
Research centre for powdered nanomaterials
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Research in live cell dynamics and biophysics ofdur cells using CCHM
Iron and iron—oxide nanoparticles for magnetic sa&fi@n processes

Impacts of the core and surface of nanograins erstifuctural and physical properties of
iron—based mechanically alloyed materials

Nanocrystalline materials containing 3D metalshgdrogen storage

Selected academic partners in the Czech Republic

1. Charles University in Prague/Faculty of Sciencefirabory of Cancer Cell
Invasion, Department of Cell Biology

2. Palacky University Olomouc/Faculty of Science/Dépent of Optics and
Laboratory of Quantum Optics

3. Czech Technical University in Prague/Faculty ofdiletechnics/Department of
Microelectronics

4. Charles University in Prague/Institute of Physics

Selected foreign partners

1. National Physical Laboratory (NPL, UK)

Physikalisch—Technische Budesanstalt (PTB, Germany)

Federal Office of Metrology (METAS, Switzerland)

Vienna University of Technology (Institute of Appdl Physics, Austria)
Johannes Kepler University Linz (Department of Rtg;sGermany)
Imperial College London (Department of Physics, UK)

MEISEI University Tokyo (Japan)

The Nano—fs Laboratory, South Dakota (Rapid Cityt8 Dakota, USA)
University of Missouri (St.Louis, Missouri, USA)

10 ASAHI KAISEI Mikrosystem, Ltd.(Japan)

11. University of L"Aquila, Faculty of Physics (L"Aquai] Italy)

12. Federal Office of Metrology (METAS, Sweden)

©e N OALDN

Experts/field

prof. RNDr., Vaclav Holy, CSc. — Masaryk University Brno/Faculty of Sciences —
functional properties of nanostructures, condensedter physics, mechanical solid
matter properties

as.prof. Ing. Jaromir Hubalek, Ph.D. — Brno Uniitgrof Technology/Institute of
Microelectronics/Department of Electrical Enginegriand Communication— organic
electronics, semiconductor structures, biosensaigpsensors

prof. RNDr. Josef Humiek, CSc. — Masaryk Universityin in Brno/Faculty of
Sciences/Institute of Condensed Matter Physics-deased matter physics, material
chemistry, wave and particle optics

as.prof. Ing. René Kizek, Ph.D — Mendel Universigculty of Agronomy Institute of
Chemistry and Biochemistry— the use of electroclbaimimethods in proteomics and
genomics
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- Mgr. Petr Klapetek, Ph.D. — Czech Metrology Ing&tdlanometrology Division—
measurement of the morphology of micro— and nanostres using atomic force
microscopy and scanning tunnelling microscopy

- prof. RNDr. Ji Pinkas, Ph.D. — Masaryk University/Faculty ofSuies/Laboratory for
Synthesis and Analysis of Nanostructures — inogahemistry, material chemistry

- prof. RNDr. Tomas Sikola, CSc. — Brno UniversityTéchnology/Institute of Physical
Engineering/Department of Civil Engineering— sobthite physics and physics of
surfaces, surfaces and thin layers, nanophotonitpsmonics

- as.prof. Mgr. Lenka Zajkova, Ph.D. — Masaryk University in Brno/Faculty of
Sciences/Department of Physical Electronics— plgsinyaics

3.2.2.2 Faculty of Sciences (FS MU)
Kotlaiska 2, 611 37 Brno
WWW.muni.cz/sci

A brief description of the Faculty

The Faculty of Sciences, founded in 1919, is pedfias a research faculty which provides
university education closely connected with basid @applied research in mathematics,
physics, chemistry, biology and the Earth sciem®esearch in the physical sciences is
concentrated on thin—layers and lateral structoresemiconductor surfaces as well as the
study of plasma chemical reactions in low—tempeeaplasma, and in the field of theoretical
physicals optics of charged particles beams, sttimgory and the general theory of
relativity.Research in chemistry is focused ondtrre and bond relations, properties and the
analysis of synthetic and natural molecules and tireuping.In the biological sciences the
time—space dynamics of biodiversity in Central B@@n ecosystems are investigated, as
well as genomes and their function in various oigran including humans.FS MU is divided
into 11 institutes and 2 centres.

Nanotechnology research is carried out at the Deyeat of Physical Electronics (J. danl.
Ohlidal and L. Zajikova) and the Institute of Condensed Matter Phyicslumléek and D.
Munzar).

Focus of research and development

From 2005-2011 eight research proposals were ingiged at FS MU, three of which were
in selected spheres focused on nanotechnology nmatedals and bionanotechnologies.

Research proposalMSM002162241@hysical and chemical properties of advanced
materials and structures” 1/2005 — 12/2011; Principal investigator: pré&XNDr. Josef
Humlicek, CSc.; total costs for the entire period of pheject equalled CZK 88.203 million,
CZK 86.203 million of which was from the state betigFor nomenclature — area 1, the
nanotechnology research share equalled 70%.

The topic of the research proposal was the studyesf materials and phenomena, which
require a comprehensive physical and chemical @gbrdhe plan was focused on:(1) self-
assembling nanostructures, supergrids, quantuns haiees and dots, (2) high—temperature
superconductors, (3) technologically important boikterials and admixtures in them, (4)
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polymers with silicon backbones, (5) thermodynamimperties, phase transformation,
diffusion and assembling processes in advancedetallic compounds and thin layers, (6)
the fabrication of materials using unconventionatmoeds and the study of the mechanisms
of these processes.

Research proposal MSM002162241Theé study and application of plasma chemical
reactions in low-thermal, low—temperature plasma ad their interactions with the
surface of solid states 1/2005-12/2010; Principal investigator: prof. @t Jan Jaka,
DrSc.; total costs for the entire period of thejpco equalled CZK 105.482 million, CZK
92.985 million of which was from the state budgBar nomenclature — area 7c), the
nanotechnology research share equalled 30%.

The research proposal was focused on the studhedfibetics of plasma—chemical processes
using optical, mass and microwave diagnostic methoglsearch and methodology of the
technology of plasma chemical application of thiolymer, nanocomposite, super—hard,
semi—permeable, semi—sorption layers and resedrafechanical, chemical and electrical

properties of prepared deposits.Other activitiea:New—temperature plasma powdered

methods of fabrication of W, WC, TiC, WTi and cheali catalysts on the basis of these
metals.The design and structure of individual pkasthemical reactor types.The study of
new methods of plasma—based diagnostics and plelkemaical process monitoring.The use
of a variety of plasma types for the restoratiod aonservation of historical artefacts and
objects in museums.The use of pulsed stimulateid feejuency and microwave plasma for

the breakdown of harmful substances.

Research proposal MSM002162241%hé molecular foundation of cell and tissue
regulation,” 1/2005-12/2011; Principal investigator: prof. BN Jiii Fajkus, CSc.; total
costs for the entire period of the project equaliK 105.482 million, CZK 92.985 million

of which was from the state budget. For nomenadtatuarea 3, the nanotechnology research
share equalled 25%.

The implementation of the plan was carried oubiur fareas:
1. Regulatory mechanisms of animal cells;

2. Functional domains of eukaryotic chromosomes;
3. Genomics and proteomics of regulatory circuitslants;
4. Functional analysis of clinically and biologicalignificant genomes.

The goal of plan implementation was to use appreadiom structural biology, functional
genomics, proteomics and bioinformatics to expthe molecular nature of processes which
are important in terms of promising biomedical &matechnological applications.

In 2011 in addition 204 programme research projeset®e implemented at the Faculty.These
include 3 ambitious investment projects financedmir structural funds — Operational
Programme "Research and Development for Innovation”

- Project CETOCOEN, EDO0001/01/01. From 2010-2013 a central trace ri&tboy
accredited according to European standards is tbudle at a cost of CZK 543.97
million.In the laboratory, research focused on #udution of high—priority problems
concerning the environment and sustainable devedopnn particular the development
of new chemical and toxicology tools for monitorirgnvironmental quality and
analysing the impact of the presence of toxic aurrsts of both anthropogenic and
natural origin on population health, the behaviowdel of these substances and the

135



technique for their destruction.The project’s pipad investigator is as.prof. RNDr. Jana
Klanové, Ph.D.

“The Centre for Experimental, Systematic and Ecologal Biology’ (CESEB),
ED4.1.00/04.0149.From 2011-2014 new high—qualitgdenn infrastructure should be
built at a cost of CZK 929.190 million for two iitsttes of the Faculty of Sciences at
MU:the Institute of Experimental Biology and thestitute of Botany and Zoology.As
part of the project it is planned that four new iparns will be built in the UKB campus
in Brno, two of which will be used for teaching asdentific—research work in fields
within systematic ecology and two of which will dedicated to fields in experimental
biology.The centre’s director is as.prof. RNDr. d#leSic, PhD.

Project ‘Regional R&D Centre for Low—cost Plasma and Nanotdmology Surface
Finishes” ED2.1.00/03.0086.From 2010-2014 a regional R&ENtee is to be built at a
cost of CZK 213.568 million. The Centre will be adye of quickly, flexibly and
professionally reacting to the needs of, in pakticusmall and medium enterprises and
business industrial partners in the provision efdoost plasma nanotechnology surface
finishes which implement strict environmental Iégfi®n in traditional industrial sectors
in the Czech Republic.The Centre plans on provigiragtical and economically feasible
plasma—chemical solutions to technological probledmused from the start in
particular on small and medium Czech enterpriseb\Whe help of the Centre's
professional services these enterprises, whose msearch base is highly limited,
should be able to respond to the limitations déxtaby the EU (REACH regulations).
The Centre's director is prof. RNDr. Mirkéernak, CSc.

Research in nanotechnologies

Research focused on nanotechnology is carriedtdhedaculty in the following institutes:

« National Centre for Biomolecular Research (iby)
« Department of Experimental Biology (J. Fajkus)

»  Department of Physical Electronics (J. &anM. Cernak, L. Bursikova, |. Ohlidal,
V. Kudrle, L. Zajtkova)

e Department of Condensed Matter Physics (J. Higk)iD. Munzar)
« Department of Geological Sciences (J. Zeman)
« Department of Chemistry (J. Pinkas)

Projects implemented in nanotechnologies

a)

Projects whose recipient is the Faculty:

Projects of GA CR

Project GA CR GAP205/10/1374 — “Plasmachemical @sses for synthesis of carbon
nanotubes and study of their functional properti@®10—2014, Principal investigator:
Mgr. Lenka Zajékova, Ph.D., Co—principal investigator: as.profy.Idaromir Hubalek,
Ph.D., Brno University of Technology/Faculty of Eflecal Engineering and
Communication
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Project GA CR GCP206/10/J012 — “Analysis of bionsales using mass spectrometry
with laser desorption/ionization with the partidipa of nanomaterials,” 2010-2012;
Principal investigator: as.prof. Mgr. Jan Preiskn,D.

Project GA CR GA106/09/0700 - “Thermodynamics andcrostructure of
environmentally friendly nano—powdered solderingnpounds,” 2009-2011; Principal
investigator: as.prof. RNDr. iliSopousSek, CSc., Co—principal investigator: RN,
Bursik, CSc., Institute of Physics of Materials 88

Project GA CR GA202/07/1669 - “Deposition of thermexhanically stable
nanostructured diamond-like thin layers in duakfiency capacitive discharges,”
1/2007-12/2011; Principal investigator: RNDr. VilBarSikova, Ph.D.

Project GA CR GP202/08/P038 — “Study of hybrid d@pon process behaviour and its
use for thin layer preparation,” 1/2008-12/2010inépal investigator: Mgr. Petr
Vasina, Ph.D.

Other projects

b)

Project MEYS — LD11046 — “Phase diagrams of nawgasll their calculations and
verifications," 2011-2014; Principal investigatprof. RNDr. Ji Pinkas, Ph.D.

Project MEYS EE2.4.12.0061 - “Educational and Cont&entre for Industrial
Nanotechnology Surface Finishes,” 2009-2013; Rpalcinvestigator: prof. RNDr.
Mirko Cernak, CSc.

Project MEYS EE2.3.09.0167 — “Nanobiotechnology dnadsensors in the study of
biointeractions — making modern technology accésdit experts in biology,” 2009—
2012; Principal investigator: Petr Skladal

Project MEYS 2B06053 — “New methods for the chardsation and identification of
probiotic bacteria strains suitable for functionédods,” 2006-2011; Principal
investigator: as.prof. Ing. Bohuslav Rittich, CSc., Co—principal
investigators:Ing.Vladimir Drab, MILCOM, as.profnd. Vojttch Rada, CSc., Czech
University of Agriculture, Prague/Faculty of Agrolihgy, Food and Natural Resources,
RNDr.Hana Kozéakova, CSc. Institute of Microbiologd§ CR, Ing. Daniel Horak,
CSc.,Institute of Macromolecular Chemistry AS CR

Project MEYS 2B06056 — “Nanotechnological and badgtical detection of DNA
damage by polyaromatic compounds for early carcaatatection,” 7/2006—6/2010;
Principal investigator: Mgr. JarxiByl, Ph.D.

Project MEYS MEB091120 — “Sonochemical synthesis emaracterisation of transition
metal ferrites,” 2011-2012; Principal investigatmrof. RNDr. Jii Pinkas, Ph.D.

Project AS CR KAN101630651 — “Preparation of nailmyd and nano—coatings on
fabrics using plasma surface treatment at atmogphmessure,” 7/2006-12/2010;
Principal investigator: prof. RNDr. Mirk@ernak, CSc.

Projects on whose implementation the Faculty isoepating:

“Nanotechnology for Society” programme projects

Project AS CR KAN100190701 — “Nanometrology usir@arming probe microscopy
methods,” 1/2007-12/2011; Principal investigatorgrMPetr Klapetek, Ph.D., Czech
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Metrology Institute, Brno, Co—principal investigatdor FS MU: RNDr.Vilma
Bursikova, Ph.D.

Project MIT 2A-3TP1/126 — “In-line plasma treatnmer#nd surface nano—plasma
treatments of non—woven fabrics,” 4/2008-12/201dndial investigator: Ing. Zdek
Mecl, PEGAS NONWOVENS s.r.o0., Znojmo, Co-principal éstigator for FS MU:
prof. RNDr. Mirko Cernak, CSc.

Project AS CR KAN108040651 — “Research of productémd use of zero—valent iron
nanoparticles for remediation of contaminated gdwater,” 7/2006—12/2008; Principal
investigator: Dr. Ing. Mirosla€ernik, CSc., Technical University of Liberec/Fagubf
Mechatronics and Interdisciplinary Engineering $tad Co—principal investigator for
FS MU: as.prof. RNDr. Josef Zeman, CSc.

Other projects

Project GA CR GAP503/10/0975 — “Nanostructured imgd polymers as highly
selective sorbents for the determination of endecrilisrupting compounds,” 2010-
2012; Principal investigator: Mgr. David Mgitek, Ph.D., Mendel University,
Brno/Faculty of Agronomy, Co—principal investigator FS MU: Mgr.Jan Rbyl, Ph.D.

Project MIT 2A-2TP1/147 - “Research and semicoridectnanotubes for the
implementation of photoelectric components,” 5/260/2011; Principal investigator:
Ing. Stanislav Starman, Ph.D., STARMANS electroniss.o., Praha, Co—principal
investigator for FS MU prof. RNDr. Josef Hurtdk, CSc.

Project MIT FT-TA4/126 — “Research of semiconduethanotubes for implementation
of cold—emission components,” 1/2007-12/2010; Rpaicinvestigator: Ing.Stanislav
Starman, Ph.D., STARMANS electronics, s.r.o., Pr&@-principal investigator for FS
MU: prof. RNDr. Josef Humtiek, CSc.

c) Projects involving international cooperation:

- Project 7FP EU CSA type, NMP thematic priority, jecd@ name:NanoCharM —
“Multifunctional nanomaterials characterisation kpng ellipsometry and
Polarimetry,” 2008—-2010; 8 partners from 7 cousirigroject budget:EUR 1.59 million,
Coordinator: Maria Losurdo, Lio Nazionale Delle &iche (ltaly); Masaryk University
in Brno/Faculty of Science was a partner in thgemio

Experts/field

RNDr. Vilma BurSikova, Ph.D. — carbon material nstnactures
prof. RNDr. Mirko Cernak, CSc.— plasma technologies

prof. RNDr. Josef Humiek, CSc.— physics of thin layers and nanostructures
spectroscopy, ellipsometry

prof. RNDr. Jan Jafa, DrSc.— plasmochemical preparation of nanocortgasiin
layers, plasma diagnostics

as.prof. Mgr. Dominik Munzar, Dr.— electron strugtiheory

prof. RNDr. Ivan Ohlidal, DrSc.— optics of thin kg and surfaces of solid matter, AFM
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- as.prof. RNDr. Ji Pinkas, Ph.D. — sonochemical synthesis of natiofes, waterless
sol-gel methods

- Mgr.Lenka Zajtkova, Ph.D. — carbon nanostructure preparation stady of their
properties

3.2.3 CZECH TECHNICAL UNIVERSITY, PRAGUE (CTU)

Zikova 4, 166 36 Prague 6, ID: 68407700

WWW.Cvut.cz

The Czech Technical University in Prague (CTU)hs bldest civil technical university in
Central Europe.lt was founded in 1707. In 2011 mthen 24,000 students were enrolled

here.CTU has seven faculties, three universityitines and other institutions.Research in
nanotechnology is carried out to a varying degtabeafollowing faculties:

« Faculty of Biomedical Engineering

* Faculty of Transportation Sciences

e Faculty of Electrical Engineering

« Faculty of Nuclear Science and Physical Engineering
e Faculty of Civil Engineering

* Faculty of Mechanical Engineering

3.2.3.1 Faculty of Civil Engineering (FCE CTU)
Thékurova 7, 166 23 Prague 6
www.fsv.cvut.cz

A brief description of the Faculty

The Faculty of Civil Engineering was founded at ithidative of Josef Christiann Willenberg
on the basis of the foundation charter issued bpédfor Joseph I, written in Czech and dated
18 January 1707, as the first public engineerinwpsktin Central Europe. It was called the
Estates School of Engineering in Prague. The ptedag Faculty of Civil Engineering is
divided into 26 departments and additional institus.

Focus of research and development

From 2005-2011 four research proposals were impitedeat FCE CTU, one of which
contained elements of nanotechnology researchsisphere of activity.In 2011 a totall114
programme research projects were further implendeati¢he Faculty.

Research proposalMSM6840770003eVelopment of computer simulation algorithms
and their application in engineering; 1/2005-12/2011; Principal investigator: prof. Ing
Zdergk Bittnar, DrSc.; total costs for the entire periofdthe project equalled CZK 160.986
million, CZK 160.986 million of which was from th&ate budget. For nomenclature — area
6b, the nanotechnological research share equa#ed 5

The research proposal’'s main topic was multiscatelefiing and simulation (MMS).The
primary applications of MMS are in material engirnieg@.MMS is used to understand the

139



most important properties of materials and stragik description of materials (constitutive
relations) started on the nano scale and movesragrgssion all the way to the macro
scale.Besides a description of the mechanical hethawf materials, this also involves a
description of their mutual interactions.At the Bement of Mechanics research was
conducted in the options for applying nanotechnglimgmaking concrete and other building
materials and nanoindentation methodologies areeldped, e.g. in investigating the
properties of cement paste.

Projects implemented in nanotechnologies

a)

b)

Projects whose recipient is the Faculty:

Project GA CR GA103/09/1748 — “Integration of expental nanoindentation with
computational tools for the homogenisation of naecdmanical properties of
heterogeneous materials,” 2009-2011; Principalgtigator: as.prof. Ing. fiNémetek,
Ph.D.

Project GA CR GA103/08/1639 - “Microstructure ofofganic aluminosilicate
polymers,” 1/2008—-12/2010; Principal investigafmof. Ing. Zdegk Bittnar, DrSc.

Project GA CR GA106/07/1244 — “Geometric and phgisioodelling of porous carbon—
carbon composites,” 2007-2009; Principal investigaprof. Ing. Michal Sejnoha,
Ph.D., DSc.

Projects on whose implementation the Faculty ispeoating:

Project 7FP EU Large type, NMP thematic prioritypjpct name:Clear—up — “Clean
buildings along with resource efficiency enhancemesing appropriate materials and
technology,” 2008-2012; 22 partners from 11 coesiriproject budget:MEUR 12.02,
Coordinator: Udo Weimar, Eberhard—Karls—Universitaebingen, German; FCE CTU
is a partner in the project.

Project 6FP EU, Mobility programme, NANOCEM - “Fardental understanding of
cementitious materials for improved chemical, pbgkiand aesthetic performance,”
3/2006-2/2010; Coordinator: K. Scrivener, EPL, 3wiland, Responsible investigator
for FCE CTU: prof. Ing. Zdetk Bittnar, DrSc.

Project AS CR IAA200710801 — “Conversion from mierand nano—indentation data
acquired using instrumented measurements to mexdiathiaracteristic of visco—elastic
materials,” 2008-2010; Principal investigator: [§. Minster, DrSc.,Institute of
Theoretical and Applied Mechanics AS CR, Co—priatipvestigatorfor FCE CTU:
Ing.Jii Némesek, Ph.D.

Experts/field

prof. Ing. Zdesk Bittnar, DrSc.— application and development ofmeuical methods in
construction mechanics, research in quasi—brittigenals using unique experimental
equipment

Ing. Jii Némesek, Ph.D. — nanoindentation and micromechanics;reta structures and
bridges, numerical simulation and modelling
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- RNDr. Lubomir Kopecky — optical polarisation miccopy, electron microscopy,
microanalysis, nanoindentation (micromechanics @&ment paste, concrete and
composite materials)

3.2.3.2 Faculty of Mechanical Engineering (FME CTU)
Technicka 4, 166 07 Prague 6
www.fs.cvut.cz

A brief description of the Faculty

Mechanical engineering was first taught as a seépdreld at CTU in 1864, and for that
reason this year is considered to be the yeareoF#tulty’s founding.At the present time the
Faculty has 17 institutes and 7 scientific centres.

Focus of research and development

From 2005-2013 research and development at FME &Tildcused in particular on the
implementation of four research proposals, nonata€h relates to nanotechnology. In 2011
the faculty participated in the implementation @filprogramme research projects.

Nanotechnology research is carried out at thevietig Faculty departments:

- Department of Physics (B. Sopko, R. NovakCErny)

- Department of Mechanics, Biomechanics and MechatsdiM. Rizicka, M. Sochor)
- Department of Materials Engineering (J. SteidlStary, J. Rybriek, P. Juti)

- Department of Manufacturing Technology (J. Suchfinek

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project SGS CTU — “Experimental testing of Schottipde properties for use in
dosimetry,” 2012-2014; Principal investigator: pr@fNDr. Bruno Sopko, DrSc.

- Project SGS CTU — “Special applications of ion aldctron beams in mechanical
engineering,” 2010-2012; Principal investigatoofping. FrantiSelCerny, DrSc.

- Project SGS CTU “Research of technical and biollg@omposite materials,” 2030
2012 Principal investigator: Indosef Sepitka

- Project TA CR “New materials and surface layers fmonic joint replacement
design,” 20132014 Principal investigator: as.prof. RNDr. Matej Danieh.D.

- Project GA CR GPP108/10/P446 — “Multipurpose nammstired carbon—based coatings
for tribological applications,” 2010-2012; Principavestigator Ing. Tomas it Ph.D.

- Project MEYS MEBO091143 — “Nanomechanics and elstatics of interactions
between implants and live tissues,” 2011-2012;diprad investigator: as.prof. RNDr.
Matej Daniel, Ph.D.
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b)

Project MEYS — “Innovation of teaching Nanotechmgyl@ 2010, Principal investigator:
as.prof. Ing. Jan HoSek, Ph.D.

Project MEYS, KONTAKT programme, ME 837 — “Surfaiteatment of machine parts,
clusters and tools to achieve multi—fold increasesérvice life by modification and
deposition of nanostructured layers and surfacepedsively strengthened with fixed
nanoparticles,” 3/2006—-9/2009; Principal investigaés.prof. Ing. Jan Suchanek, CSc.

Projects on whose implementation the Faculty ipeoating:

Project AS CR I1AA200760905 — “Thermophysical prdjger of water in unexplored,
technologically significant regions," 2009-2013jineipal investigator: Ing. Jan Hruby,
CSc., Institute of Thermomechanics AS CR, Co—ppiakinvestigator for FME CTU:
Ing.Jan HoSek, Ph.D.

Project GA CR GAP108/10/1296 — “Development andratizrisation of active hybrid
fabrics with integrated micron diameter NiTi fibredth a nano grain structure,” 2010—
2012; Principal investigator: Ing. L&kl Heller, Ph.D., Institute of Physics AS CR, Co-
principal investigator for FME CTU: Ing.Hynek Chlup

Project GA CR GA101/08/0299 — “Research of smarhpaosite elements of machine
tools made of ultra high modulus fibres and modifieatrix nanoparticles,” 2008—2011;
Principal investigator: as.prof. Ing. Vaclava LagpPh.D., University of West Bohemia
in Pilsen/Faculty of Mechanical Engineering, Conpipal investigator for FME CTU:
prof. Ing. Milan Rizicka, CSc.

Project GA AS CR KJB201240701 — “Nanocomposite iogat with improved wear
resistance” 1/2007-12/2009; Principal investigatdng.Tomas Polcar, Ph.D.,
CTU/Faculty of Electrical Engineering, Co—princigalestigator for FME CTU: Ing.
Tomas Viti

Project AS CR KAN101120701 — “Nanocomposite layansl nanoparticles created in
low pressure plasma for surface modification,” T/2612/2011; Principal investigator:
prof. RNDr. Hynek Biederman, DrSc., Charles Uniitgrsn Prague/MFF, Co—principal
investigator for FME CTU: as.prof. RNDr. Vladimita®y, CSc.

Project MIT FI IM5/124 — “Coating technology reselarof new material nanolayers for
energy-saving, high—-output sensors, regulators anptuators,” 3/2008-12/2010;
Principal investigator: Ing.FrantiSek Vesely, SARIN a.s., Vestec, Co—principal
investigator for FME CTU: prof. RNDr. Bruno SopkaxSc.

Cooperation with the Excellence Network of the 888 NMP 515846 NAPOLYDE —
“Control and Smart Devices,” 4/2005-3/2009; Cooatlin: P. Chequet, Recherche et
Développment du Groupe Cockerill Sambre, Liege,gBeh, 23 participants, Co-
principal investigator for FME CTU: prof. Ing. Fraek Cerny, DrSc., Topic:
“Processes for deposition of nanostructured laf@rsnergy and intelligent systems.”

Experts/field

prof. Ing. FrantiSek'erny, DrSc.— modification of surface qualities cdterials

as.prof. RNDr. Matej Daniel, Ph.D. — nanobiomechsghiinteraction of cells with
implants
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- as.prof. Ing. Jan HoSek, Ph.D. — actuators for applications, the use of nanomaterials
in machining applications, technical standardisatibnanotechnology

- Ing. Jaroslav LukeS, Ph.D. — the development of new mcbanical Hysitron
Tribolndenter systems for material research

- as.prof. RNDr. Ing. Rudolf Novak, DrSc.— thin lay#hysics, plasma coating deposition,
evaluation of coating parameters

- prof. RNDr. Bruno Sopko, DrSc.— semiconductor pbysi Chairman of
“Nanotechnology” in the Technical Standardisatiamtnittee

- as.prof. RNDr. Vladimir Stary, CSc.— materials biovmedical applications
- prof. Ing. Josef Steidl, CSc.— plastics and contpssianocomposites

- Ing. Josef Sepitka — dynamic nanoindentation and itdicgijpn for examining very
elastic properties of materials

Results of research in nanotechnologies/cooperation

Publication— Introduction to Nanotechnology, Ho3ek, CTU Publishers, 2010

Other activities

Active participation in the Czech Technical Stanliation Committee TNK 144 —
Nanotechnology— Experts: prof. RNDr. Bruno SopkdS®,as.prof.Ing. Jan HoSek, Ph.D.

The preparation of Czech standards:

CSN P CEN ISO/TS 27687Nanotechnology — Terms and definition of nano-cisje
Nanoparticles, nanofibres and nano boards;

CSN EN ISO 29701Nanotechnology — Endotoxin test of nanomateriahglas using in
vitro systems — the Limulus amebocyte lysate (LAdst

CSN EN ISO 10808 Nanotechnology — Characteristics of nanopartidgtesnhalation
exposure chambers for inhalation toxicity testing

CSN EN 1SO 10801 Nanotechnology — Generation of metal nanopasifte inhalation
toxicity testing using the vapour/condensation radth

CSN P ISO/TS 80004—3Nanotechnology — Dictionary — Part 3:Carbon najects

Active participation in the European Committee fStandardisation CEN/TC 352 -
Nanotechnology — Deputy chairman of the technicahmittee: as.prof.Ing. Jan HoSek,
Ph.D.
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3.2.3.3 Faculty of Electrical Engineering (FEE CTU)
Technicka 2, 166 07 Prague 6
www.fel.cvut.cz

A brief description of the Faculty

The Czech Technical University was created in Reagu 1920 with six independent
universities (faculties).One of these was the Unsitg of Machine and Electrical

Engineering, which was divided into two departmentsachining and electrical

engineering.Today’s Faculty of Engineering CTU deps scientific work, trains new

scientific workers and is a centre for scientifindaeducational activities in electrical
engineering, communication technologies, automatiormatics and computer science.The
Faculty is structured into 20 departments and esntr

Focus of research and development

From 2005-2011 research and development at FEE WddJfocused in particular on the
solution of four research proposals, none of wisctelated to nanotechnology.In 2011a total
135 programme research projects were further impieéed at the Faculty.

Nanotechnology research is carried out at thevietig Faculty departments:
Department of Mechanics and Materiglé. Bouda, J. Sedégk, A. Mlich)

e Research in composite materials containing coll@ishctional particles for
electronics and electrical engineering is focusedtlee spontaneous growth of
conductive and semi—conductive carbon nanopartigregates in a non—
conductive environment and controlling themusingectic fields and the
composition of the surrounding environment.Modejlof muscle cell functions and
nanotechnology for implementation are carried dunTlayer properties are
prepared and studied.

« In addition cooperation also takes place on rebeproposal MSM6840770021 —
“Diagnostics of materials,” 1/2005-12/2010; Priraipinvestigator: prof. Ing.
Stanislav Vratislav, CSc., CTU/Faculty of Nucleariedices and Physical
Engineering

Department of Microelectronigd. Husak, J. Voves, P. Hazdra)

e The following activities take place:The design a€roelectronic and nanoelectronic
semiconductor structures using commercial and oesigth systems and programs;
designs, simulations and characterisation of natrienegquantum structures
(resonance tunnel diodes, lasers etc.); the claisation of nanometric
semiconductor layers and quantum dots prepared MdVPE and MBE methods,

designs and characterisations of spintronic mdsedad structures; research and
development of sensors for applications in eledtson

Department of Electrotechnologl. Mach)
* Work is concentrated on research and developmesdrafuctive glues.
Department of Measurin(P. Ripka)

« Research and development of sensors for applicatioelectronics and electrical
engineering are carried out here, and nanostrutimggnetic layers are studied.

Department of Electromagnetic Fiels Maché)
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Department of Control Engineering, Control TheomoGp (T. Polcar)

e« Research is conducted in the preparation of gradaptical layers in nano
dimensions, nano composite, abrasion proof sudaaéngs etc.

In 2011 in Kladno the Faculty started to build gpléed research centréhe University
Centre of Energy Efficient Buildings (UCEEB), as part of the ED2.1.00/03.0091 project,
scheduled from 2011-2014 and with a budget of CZR fillion.The Centre’s director is
prof. Ing. Zdegk Bittnar, Dr.Sc.

Focus of the Centre:Innovative technologies andcairal solutions for buildings and their
elements integrating new materials, advanced semsuat renewable energy sources so that,
in addition to energy and material efficiency, altfey interior environment is also provided
for; the use of renewable, recyclable and recydeahestic raw materials on a base of wood,
ceramics, waste products such as ashes from caalrgypower plants, low—quality sheep's
wool, waste plastics etc.; the creation of policiresthods, directives and technical standards
for the needs of the government administration@ofiessionals in the field.

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project MEYS 7H10019 — “Nanoelectronics for Mobimbient Assisted Living (AAL)
Systems,” 2010—2013; Principal investigator: pRIfIDr. Olga Stpankova, CSc.

- Project GA CR GP106/07/P014 — “Self—lubricatingdesyon a dichalcogenide transient
metal base,” 2007-2009; Principal investigator: Ihgmas Polcar, Ph.D.

- Project GA CR GA102/09/1601 - “Intelligent micro—nda nanostructures for
microsensors realised using nanotechnologies," -28WE2; Principal investigator: prof.
Ing. Miroslav Husak, CSc., Co—principal investigatprof. Ing. Radimir Vrba, CSc.,
Brno University of Technology/Faculty of Electridahgineering and Communication

- Project GA CR GAP102/11/0649 — “Research and measemt of signals generated by
nanostructures,” 2011-2013; Principal investigatorof. Ing. Jan Vrba, CSc., Co—
principal investigator: Ing.di Pokorny, DrSc., Institute of Photonics and Elecits AS
CR

- Project GA AS CR KJB201240701 — “Nanocomposite iogat with improved wear
resistance at elevated temperatures,” 1/2007-12/Z&tncipal investigator: Ing.Tomas
Polcar, Ph.D.

b) Projects on whose implementation the Faculty ipevating:

- Project 7FP EU SME type, NMP thematic priority, jpd name: REBIOFOAM —
“Development of a flexible and energy—efficient ggerised microwave heating process
to produce 3D-shaped REnewable BIO—polymer FOAMsafmovel generation of
transportation packaging,” 2009-2013; 10 partneremf 8 countries, project
budget:MEUR 5.14, Coordinator: Gaetano Lo MonacOMAMONT S.p.a., Italy; FEE
CTU is a partner in the project.

- Project 7FP EU Large type, NMP thematic prioritysojpct name: MORGaN -
“Materials for Robust Gallium Nidride,” 2008-20124 partners from 11 countries,
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project budget: MEUR 13.86, Coordinator: Louisdd?i] El Thales Il V Lab, Greece;
FLE CTU was a partner in the project.

- Project AS CR KAN400100652 — “Structures for spnfcs and quantum phenomena in
nanoelectronices created by electron beam lithdyap7/2006—-12/2010; Principal
investigator: Ing.Ludvik Sntka, Ph.D., Institute of Physics AS CR, Prague, Co—
principal investigator for FEE CTU: prof. RNDr. Jgalenta, Ph.D.

- Project GA CR GA202/06/0718 — “Quantum dot engimggt 1/2006-12/2008;
Principal investigator: Ing.ii Oswald, CSc., Institute of Physics AS CR, Pragle-
principal investigator for FEE CTU: as.prof. Ingael Hazdra, CSc.

Experts/field

- prof. Ing. Vaclav Bouda, CSc.— nano electro—medatarsystems

- as.prof. Ing. Pavel Hazdra, CSc.— nanoelectronics

- prof. Ing. Miroslav Husék, CSc.— nanosensors folWE

- as.prof. Ing. Pavel Mach, CSc.—- research in etsdtdonductive glue
- as.prof. Ing. Jan MacbkaDrSc.— metamaterials, nanostructures

- Ing. Tomas Polcar, Ph.D. — hard layers, magnetittepng, gradient optic layers nano
dimensions

- prof. Ing. Pavel Ripka, CSc.— magnetic sensorspstamctured magnetic layers

- as.prof. RNDr. Jan Voves, CSc.— nanoelectronics

3.2.3.4 Faculty of Nuclear Science and Physical Engineering
(FNSPE CTU)

Bfehova 7, 115 19 Prague 1

www.fjfi.cvut.cz

A brief description of the Faculty

The Faculty of Nuclear Science and Physical Engingewas founded as part of the
Czechoslovak nuclear programme in 1955. It graguatbanded its activities to include a
wide range of fields in mathematics, physics anenalstry. The Faculty was the first in the
Czech Republic to implement teaching and researclamomaterials and took over studies in
this prestigious field from foreign institutions.$&arch and teaching in nanostructure has a
high—level, prestigious resource base at the Rgcaitd FNSPE CTU is among the world
leaders in this area.The Faculty is divided intodEpartments, at least four of which are
involved in nanotechnology research.

Focus of research and development

From 2005—-2012 research and development at FNSREh@$ been focused in particular on
the implementation of programme research projegbspfogramme research projects were
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implemented at the Faculty in 2011) and offive aesk proposals. Certain aspects of two of
these touch on issues in nanotechnologie and naraaia.

Research proposalMSM6840770021 -Bidgnostics of materials® 1/2005-12/2010;
Principal investigator: prof. Ing. Stanislav Vr#dis, CSc.; total costs for the entire period of
the project equalled CZK 124.980 million, CZK 11m21million of which was from the state
budget. For nomenclature — area 6d, the nanoteasgynoésearch share equalled 50%.

Complete diagnostics of materials in the projectuded the following areas:application of

X—ray and neutron beam diagnostic methods on pgdyalline materials, research in the
relations between structurally sensitive propertésubstances, their technological history
and usable parameters.There was also the deteiomirwdtelectron structures of defects and
admixtures with the goal of achieving material pdies suitable for technical applications
in optoelectronics and laser technologies.The Depart of Mechanics and Materials and
the Department of Electrical Engineering of CTU ftritnuted to work in nanotechnology on

the research proposal.

Research proposalMSM6840770022 l-aser systems, radiation and advanced optical
applications,” 1/2005-12/2010; Principal investigator: prof.ginPavel Fiala, CSc.; total
costs for the entire period of the project equallK 121.200 million, CZK 106.842 million

of which was from the state budget. For nomenadtatuarea 2b, the nanotechnology research
share equalled 10%.

The topic of the plan was modern laser systemstlamdtudy of selected optical interactive
processes of coherent and non—coherent electroitiagadiation with an environment in a
spectrally broad scope (from XUV to IR).The goaisliided the acquisition of knowledge
and understanding of new processes in optical rdsthoptoelectronics, technologies, in
medicine, as well as in additional research inagptphysics.The research proposal was
thematically divided into several mutually connekctepics:

(1) Solid substance laser systems and their apiolica— coherent and non—coherent spectral
areas, with generation of short and ultra—shoruisgs;

(2) Modelling dense high—temperature plasma andu$ts in optics — as plasma X-ray
sources;

(3) Applied X-ray photonics — focused on the geti@naof point—focused X-—ray radiation
from Kai to laser generation as well as X-ray dagiits;

(4) Optic waves and their formation by the enviremin — the study of non-linear
photorefractive processes, spatial solitons arfdadifve structures, with their options for use
in optical applications etc.

Research in nanotechnologies

Four departments were examining the following issue nanotechnology within the
framework of both research proposals and programesearch projects:

« Department of Solid State Engineering (S. VratiskwvGanev)
Research is focused on:

1. The study of macro and microstructures of tetdgioally important materials and optical
properties of solid states, in the past few yebkss an the study of the properties of polymers
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and polymer nanocomposites in connection with teldgical processing and resulting
properties.

2. The perfection of methods and diagnostics ofhnamlly important materials, study
leading to clarification of influences in phasensters in thin layers, this involves methods
such as:TEM, SEM, XRD (composite morphology), diffion of neutrons and x-ray
radiation, light dispersion (as well as silicatesganosilicates and transient metal oxides);
measurement of photoluminescence, thermoluminigcand optical absorption of pure and
spectroscoptically active ions (Cr3+, Mn4+, Fe3e.)edf charged thin layers and thin layer
structures BaxSr1-xTiO3 and other perovscite typéenals.

3. The development of simulation programs for thiedg of transport properties in
semiconductor heterostructures.

» Department of Physical Electroni¢B. Fiala, A. Fojtik, M. Kélal, A. J&arek)

The Department of Physical Electronics covers tegchand research in quantum
nanostructures and nanotechnologies.

It participates in teaching in this field at othiastitutions and universities as well. The
Department has its own nanostructure and nanotémyo research laboratory
(www.nanolab.cz).It actively works with a number pfemier academic and scientific
institutions in the Czech Republic and abroad (&hg. CAESAR nanotechnology institute
and TU Bonn (Germany), University of Rennes (Franttee Delft Technical University (the
Netherlands), the Hahn—Meitner Institut Berlin (@any) and others), where the founders of
this field, Czech and foreign, and their success$mee built nanotechnology centres and
guarantee continuity in the most advanced resdezals in the field.

The main plan is:

1. The study and preparation of structures and timeitual manipulation, through which
physical properties can be controlled and then ufmd optical and optoelectronic
applications.Molecular lithography is used fmriodic assembliesn combination with other
methods, such as (alternatively) ion implantat&teaming, sputtering, electrolytic methods,
iontophoresis and sedimentation.

2. The study and preparation of metal nanostrustioe the design of environmental

protection detectors and catalytic applicationsr@ibal preparation processes in a limited
space using molecular lithograph structures of migéayers, micellar systems, the use of
growth stabilisers and chemical "ablation," i.e. digsolving in dual component organic

systems, are used control particle sizespecifically metal (Ni, Ag, Au and other suitable
ones), semiconductor (Si, CdS and other suitabks)and dielectric nanostructures are
studied and prepared.

3. Metal magnetic and other special semiconduaoostructures for biological and medical
applications.

In connection with its new Physics of Nanostrucsufecus the Department introduced and
organises teaching in the following subjects:

particle nanostructures, nanochemistry, nanophysiganoelectronics, semiconductor
nanostructures, nanoscopy and nanocharacterisation.

A programme for teaching on the undergraduate aasdteris level in the field has been
prepared and is being introduced.
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« Department of Material§). Siegl)
Work in nanomaterials can be divided into two mgtioups:

1. Study of the connections between microstructpgaameters and mechanical properties of
various types of construction materials (preparatad materials with ultra—fine grains,
hardened alloys, study of solid solution disintéigrain a model alloy, the use of methods of
transmission electron microscopy with atomic reoiuand auto—emission ion microscopy
with tomographic atomic probe).

2. Study of the first stages of fatigue crack gtowtconnection with characteristic structural
parameters of monitored construction materiald@nfield of nanostructures.

» Department of Nuclear Chemistty. Mucka)

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project AS CR KAN401220801 — “The preparation ofiostructures and nanomaterials
of targeted controlled dimensions,” 1/2008-12/20R8ncipal investigator: prof. Ing.
Pavel Fiala, CSc.

- Project MEYS, KONTAKT programme, ME 933 - “Speciaanostructures —
manufacture, study of their basic physical propertand practical implementations,”
5/2007-12/2009; Principal investigator: as.prof. IMilan Kalal, CSc.

b) Projects on whose implementation the Faculty ipevating:

- Project GA CR GAP208/10/0941 — “Engineering of aug—modified optical processes
of molecules and semi—-conductor quantum dots uplagmon resonances in metal
nanoparticle assemblies,” 2010-2014; Principal dtigator: prof. RNDr. Blanka
ViIckova, CSc., Charles University in Prague/Faculty ®$€ience, Co-—principal
investigator for FNSPE CTU: RNDr.Martin Michl, Ph.D

- Project GA CR GA102/09/1037 — “Metallic nanolayéos semiconductor sensor and
detector structures,"” 2009-2011; Principal invedtig RNDr.Olga Prochazkova,
CSc.,Institute of Photonics and Electronics AS CB--principal investigator for FNSPE
CTU: Ing.Katéina Piksova

- Project GA CR GA106/07/0805 — “Surface layers opartant technical materials — a
complex structural analysis of th gradient of pmipe after mechanical finishing,”
1/2007-12/2009; Principal investigator: Ing.Maridfemansky, CSc., Institute of
Physics AS CR, Prague, Co—principal investigatoFidSPE CTU: as.prof. Ing. Nikolaj
Ganev, CSc.

- Project GA CR GA202/07/0818 — “Silicon nanophotanicfrom individual nanocrystals
to photonic structures,” 1/2007-12/2009; Princifralestigator: as.prof. RNDr. Jan
Valenta, CSc., Institute of Physics AS CR, Co—ppatinvestigator for FNSPE CTU:
prof. Ing. Pavel Fiala, CSc.

- Project GA AS CR IAA100100718 — “Metal-dielectrianostructures for optics,”
1/2007-12/2009; Principal investigator: Dr. Ingi Bulit, Dr., Institute of Physics AS
CR, Prague, Co—principal investigator for FNSPE Cptdf. Ing. Pavel Fiala, CSc.
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Project AS CR KAN300100802 — “Nanocomposite, cetaamd thin film scintillators,”
1/2008-12/2011; Principal investigator: Ing.Marhiikl, CSc., Institute of Physics AS
CR, Prague, Co—principal investigator for FNSPE CBd.prof. Ing. Viliam Midka,
CSc.

Project AS CR IAA100100718 — “Metal—dielectric natoictures for optics,” 2007-
2009; Principal investigator: Dr. Ing.t0iBulit, Dr.,Institute of Physics AS CR, Co-
principal investigator for FNSPE CTU: prof. Ing.vehFiala, CSc.

Other projects

Exp
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Project MIT FR-TI3/245 — “Research and developnaritechnologies and systems of
RAO treatment in connection with new nuclear sosyce2011-2014; Principal
investigator: Ing.Radek Trtilek, Institute of NuaieResearciReZ a.s., Co—principal
investigator for FNSPE CTU: Ing.Mojmirdsec, Ph.D.

Project MIT FR-TI1/356 — “A compact nanosecond egde laser,” 2009-2012;
Principal investigator: Ing. Karel Nejezchleb — CRYR spol. sr.0., Co—principal
investigator for FNSPE CTU: prof. Ing. Helena Jediva, DrSc.

Project MIT FT-TA3/112 — “X—ray multilayer mirroeplication technology,” 4/2006—
12/2009; Principal investigator: as.prof. Ing. lddv Pina, DrSc., REFLEX s.r.o0.,
Prague, Co—principal investigator for FNSPE CT\g.Aexandr Jatérek, CSc

Project 7FP EU SME type, SME thematic priority, jpod name:AXIS — “Advanced X—
ray source based on field emitting Carbon Nanotub@d cathode,” 2008-2011; 9
partner from 5 countries, project budget:MEUR 1.€®ordinator: Caterina E. Ghio,
Consiglio Nazionale Delle Ricerche, Italy, FNSPEWWas a partner in the project.

erts/field

prof. Ing. Pavel Fiala, CSc.— laser and optic tetbgies, diffractive optics and
applications with targeted physical properties.tdeation and modelling of
nanoparticle properties.

as.prof. Ing. Nikolaj Ganev, CSc.— X—ray diffractjonaterial research

as.prof. Ing. Milan Kalal, CSc.— interaction ofdasays with plasma and its diagnostics,
high—performance lasers, complex interferometry

prof. Ing. Viliam M(tka, DrSc.— physical chemistry, radiation chemistry

Ing. Jan Siegl, CSc.— mechanical properties of tcocson materials, failure processes,
SEM, plasma applied layers

prof. Ing. Stanislav Vratislav, CSc.— neutron difftion, material research



3.2.3.5 Faculty of Biomedical Engineering (FBME CTU)
Sitna 3105, 272 01 Kladno
www.fbmi.cvut.cz

A brief description of the Faculty

The Faculty of Biomedical Engineering (FBME) is tgeungest faculty of the Czech
Technical University in Prague.It was establishe@005 through the transformation of the
Institute for Biomedical Engineering.The Facultyistory dates back to 1996, when the
Centre for Biomedical Engineering (CBME) was fouthd¢ CTU to coordinate research and
teaching activities in biomedical engineering.Ae tpresent time the Faculty has four
departments and a joint biomedical engineeringtuigin operated by FBME and 1st LF
CuU.

Focus of research and development

Research activity developed gradually from 20054201 connection primarily with the
implementation of sections of research proposal 800770012 — Transdisciplinary
research in biomedical engineering II' and its section “Engineering problems of biology
and medicine."The coordinator of plan implementatiat FBME was prof. Ing. Peter
Kneppo, DrSc.The research proposal was implemeatdeME CTU and its coordinate—
principal investigator was prof. Ing. Svatava Kahava, CSc.Research activities in
bionanotechnology were carried out at the DepartnoérNatural Sciences (J. Kuba, M.
Vrbova and M. Jelinek).The topic of thin layer namystalline and nanocomposite thin
biocompatible layers is being developed at thet jmistitution of 1st LF CU and FBME CTU
in Prague’s Albertov.

In 2011 a total of 11 programme research projeeievimplemented at the Faculty.One of
them is the BIKOS project — Infrastructure for biomedical engineering,
EDA4.1.00/04.0193, supported by the Research an@&lb@went Operational Programme in
the amount of CZK 50 million. From 2011-2013 thellding of nine new laboratories
equipped with state—of-the—art equipment for bidpsdresearch is planned.At the
Faculty’s building at nagssti Sitna 3105 in Kladno new useable space withraa of 759 f
will be created, where an integral laboratory campbf current modern methods and
biomedical engineering techniques will be consedct

Projects implemented in nanotechnologies

a) Projects implemented by the Faculty:

- Project Ministry of Health NT12156 — “Scaffolds fosteochondral regeneration based
on core/shell nanofibres with controlled drug relma 2011-2015; Principal
investigators: as.prof. RNDr. EvZzen Amler, CSc.,rMgva Filova, Ph.D., as.prof.
MUDr. Milan Handl, Ph.D., prof. MUDr. LeoS NavrgtiCSc. and prof. MUDr. Jozef
Rosina, Ph.D.

- Project MEYS LD11078 — “Real time nanophotonic iimggn cells using nanodiamond
particles,” 2011-2013; Principal investigator: p/@NDr. Milo§ Nesladek, CSc., HDR
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b) Projects on whose implementation the Faculty ipevating:

- Project AS CR KAN300100702 — “The creation and ahterisation of nanostructures
with X-—ray lasers,” 1/2007-12/2011; Principal invgsator: Ing.Bedich Rus, Dr.,
Institute of Physics AS CR, Prague, Co—principakstigators for FBME CTU: Dr. Ing.
Jaroslav Kuba, Ph.D., prof. Ing. Miroslava Vrbo@§c., Ing. Pemysl| Fitl and others
also worked on project implementation for FBME.

Experts/field
- as.prof. Ing. Miroslav Jelinek, DrSc.— nanomatsriahnolayers, nanocomposites

- as.prof. Ing.Anton Fojtik, CSc.— nanostructures madotechnologies, their engineering
and mutual manipulation

- prof. Ing. Miroslav Vrbova, CSc.— nano and XUV ratibhn
- Dr. Ing. Jaroslav Kuba, Ph.D. — nano and XUV radrat

- prof. Ing. Peter Kneppo, DrSc.— nano in robotics

3.2.3.6 Faculty of Transportation Sciences (FTS CTU)
Konviktska 20, 110 00 Prague 1
www.fd.cvut.cz

A brief description of the Faculty

The Faculty of Transportation Sciences was created952. It provides education in
undergraduate and master's level study programnoesiséd on transportation and
telecommunication.

Focus of research and development

- Development of methods of system analysis, algmstiand statistics for transportation
and communicaiton

- Automatic systems in transportation, diagnosticsaisportation systems and processes

- Models of transportation and controlled transptaprocesses

Research in nanotechnologies

Work on the project described below:

- Project GA CR GPP108/10/P446 — “Multifunctional natructured carbon coatings for
tribological applications,” 2010-2012; Principal@stigator: Ing. Tomas \Mit Ph.D.

152



3.2.3.7 Institute of Experimental and Applied Physics (IEAP)
Horska 3a/22, 128 00 Prague 2
www.utef.cvut.cz

A brief description of the Faculty

The Institute was established 1May 2002. The foofugts activities is experimental and
applied physics of the microworld.

Focus of research and development

- Astroparticle&Nonaccelerared Physics
- ATLAS v LHC

- Subatomic Physics

- Radiation imaging

- R&D semiconductor detectors

- Applied Spectrometry

Experts/field

- RNDr. Michael Solar, CSc.— physics of semicondugtoanostandardisation, Chairman
of the “Nanotechnology" Czech Technical StandatitisaCommittee TNK 144, Czech
representative in CEN/TC 352 “Nanotechnology”

3.24 BRNO UNIVERSITY OF TECHNOLOGY (BUT)

Antoninska 548/1, 601 90 Brno, ID: 00216305

www.vutbr.cz

The Brno University of Technology is the oldestuansity in Brno. Its beginnings date back
to the mid—18 century, to the year 1849, when a German-Czedmieal school was
founded in Brno. The Czech University of TechnoldgyBrno was opened in November
1899. At the present time BUT is the only technigalversity in Brno, covering the full
range of technical sciences as well as a humbeatisziplines in the arts. It has 24,500

students.BUT is comprised of 8 faculties.Researcmanotechnology is carried out to a
varied extent at the following faculties:

e The Faculty of Electrical Engineering and Commutica— FEEC
e Faculty of Chemistry — FCH

* Faculty of Civil Engineering — FCE

e Faculty of Mechanical Engineering — FME

Since 2011 BUT has been involved in the buildinghef CEITEC — Central European
Institute of Technology—ascientific research centre (European Centre oéEeqce project
ED1.1.00/02.0068); an additional six Brno univeesitand research institutions are taking
part in its building. This is a project with an oak budget of CZK 5.246 billion, scheduled
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from 2011-2015 (more information — www.ceitec.cBJT is the guarantor of material
sciences at CEITEC. Within the framework of BUT BEITEC BUT institute of higher
learning was created in 2011. It oversees two @fsven research programmes — Advanced
Nanotechnologies and Microtechnologies and Advamdatérials.

3.2.4.1 The Faculty of Electrical Engineering and Communication
(FEEC BUT)

Technick4 3058/10, 616 00 Brno

www.feec.vutbr.cz

A brief description of the Faculty

Teaching of the first disciplines in electrical erepring already started at BUT in 1905. In
1959 a separate Energy Faculty was created, whah then transformed to become the
Faculty of Electrical Engineering.In 1993 the Faysl structure was changed and the
Faculty was renamed the Faculty of Electrical Eagiing and Informatics (FEI).The Faculty
of Electrical Engineering and Informatics was tlmird largest faculty of BUT's seven

faculties at the time, following the separationtbé Technology Faculty and Faculty of
Management to set up the new Tomas Bata Univedlity,at the beginning of 2000.In 2001

preparations were begun at FEI BUT for the esthblent of the Faculty of Information

Technologies (FIT) and the transformation of theedBaculty of Electrical Engineering and
Informatics to the Faculty of Electrical Enginegrimnd Communication (FEEC).Both

faculties have been operating independently singeniiary 2002.

FEEC BUT focuses on teaching and research in @ettngineering and communication
technologies.This primarily involves microelectronsystems, electronic communication
systems and technologies, the optimal use of &attenergy, automation of technological
and manufacturing processes, information and cbstystems, applied cybernetics etc.In
2004 a single—semester course in Nanotechnologyimaxiuced for students in the first
year of the master's programme in Microelectroniasd Telecommunications and
Information Techniques.In 2007 a four—year doctpragramme in Physical Electronics and
Nanotechnologies was accredited at the Institutehykics for students in both full-time and
combined programmes.The Faculty’s activities angddid among 14 institutes, which in
some cases are also divided by laboratory.

Focus of research and development

From 2005-2010 four research proposals were impitadeat FEEC BUT, one of which
was focused to a certain extent on nanotechnology.

Research proposalMSM0021630503 Nelv trends in microelectronic systems and
nanotechnologies (MIKROSYN)” 1/2005-12/2010; Principal investigator: prof.gln
Radimir Vrba, CSc.; total costs for the entire pérof the project equalled CZK 134.700
million, CZK 118.740 million of which was from th&ate budget. For nomenclature — area
2a, the nanotechnology research share equalled 50%.

The research proposal emphasized the issue of enatiaroelectronic circuits, microsystems
and structures on chips.All the problem areas efré'search proposal are oriented towards
new, promising prepared micro— and nanosystemsteatthologies.The basic and applied
research proposal is directed at five researctsarea
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1. Theory, design and diagnostics of low—voltage, leelt- integrated circuits in
submicron technologies;

2. Integrated circuit modelling and simulation;

3. Microsystems and nanosystems;

4. Advanced technologies for microelectronics and eégwironics;
5. Modern diagnostics of materials and parts.

The research proposal goals in individual fieldesisted of achieving original results in the
research of new microelectronic systems, progressiethods of their solution and

optimisation, in applied research of new micro— aadotechnologies for the preparation of
new electronics structures and new generation semicctive parts.

Since 2010 aCentre of Sensor, Information and Communications Sstems (SIX)
http://www.six.feec.vutbr.cz has been under devalept at the Faculty as part of the
CZ2.1.00/03/0072 project. This is a joint initiaiwf the Department of Radioelectronics,
Department of Telecommunication, Department of Btectronics and the Department of
Physics of the Faculty of Electrical Engineeringl @ommunication at BUT. The time for
implementation is 2010-2013; project budget: CZK.23 million, Principal investigator
and Centre director: prof. Dr. Ing. Zb$nRaida.

Focus of the Centreiresearch on communication arfidrnpation systems and their
components to be operated in emerging bandwidtiss.ifkiolves in particular:research of
the base-band layer of communication systems:(sublimetre wave broadcasting,
radiation, amplification, filtration and mixing; search of the system layer of communication
systems:mobile systems, optical systems, satelisgems and digital TV systems; research
of convergent information and communication techgas; research of scanning, processing
and representation of communication signals (agosignals, video signals, text information
and their multimedia connection); research in gensaind detection of chemical and
biological substances and physical values usingrasémsors, with nanotechnology in
sensory parts and transmitted by communicationrosian

Another one of the Faculty’s centre of applied aesk is theCentre for Research and
Utilization of Renewable Energy www.cvvoze.cz, project CZ.1.05/2.1.00/01.00 lehetifor
implementation is 2010-2013, and project budget:@8K.16 million, Principal investigator
and Centre director: prof. RNDr. Vladimir AubrecBSc.

Focus of the Centre:Research, development andaiidn of renewable energy sources,
including issues in electrochemistry, electromeatsnelectrotechnology, electric power,
electric drives, mobile robots and industrial elecics.The goals include the introduction of
top—level basic and applied research in the promisirea of renewable energy sources,
including applications.

A total 124 programme research projects were implded at the Faculty in 2011.

Research in nanotechnologies
Nanotechnology research is carried out at theviglig Faculty institutes:

Activities at the Laboratory of Optical Nanometrgyohave been in development under the
leadership of prof. RNDr. Pavel Tomanek at thepartment of Physics for several
years.The laboratory was initially involved in cactless, non—destructive research in the
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surfaces of materials with lateral super resolutismg optical scanning tunnel microscopy
in reflective and permeable modes.Today the pakmtas been increased through the
combination of AFM and STM.The main goals are toppd@y, local spectroscopy and

fluorescence of semiconductive surfaces and itesfaand the study of local

defects.Workers:P. Tomanek, L. Grmela, L. Holcnian\acki, P. Skarvada, D. Dallaeva.

Since 2003 the Laboratory of Microsensors and Naofotologies (LabSensNano
www.umel.feec.vutbr.cz/labsensnano) has been dewvejainder the direction of as.prof.Ing.
Jaromir Hubalek, Ph.D., where research workersystapmplications of nanomaterials in
chemical sensors and biosensors for the detecfidreavy metals, biologically interesting
substances, specific conductivity and gases.ithindlayers field they also focus on research
in techniques for MEMS and NEMS creation.Memberstta laboratory:J. Hubalek, A.
Mozalev, J. Prasek, J. Drbohlavova, J. ChomouckaHdy, J. Pekarek, J. BuSinova, D.
Solovei and others.

Projects implemented in nanotechnologies
a) Projects whose recipient is the Faculty:
Projects of GA CR

- Project GA CR GAP102/11/1068 - “Nano-electro—bioldofor biochemical and
molecular—biological studies of eukaryotic cells a(BioTECell),” 2011-2015;
Principal investigator: prof. Ing. Ivo Provaznilky.B., Co—principal investigator: as.prof.
Ing. René Kizek, Ph.D. — Mendel University, Brnazkly of Agronomy

- Project GA CR GP102/11/1379 — “New intelligent suidnon structures and systems for
modern microsensors,” 2011-2013; Principal investig prof. Ing. Radimir Vrba, CSc.

- Project GA CR GPP102/10/P618 — “Synthesis of quardots in planar form and their
functionalisation for optical protein and DNA deien,” 2010-2012; Principal
investigator: Ing. Jana Drbohlavova, Ph.D.

- Project GA CR GA102/08/1474 — “Local optical andceattical characterization of
optoelectronic structures with nanometric resohytio 1/2008-12/2010; Principal
investigator: prof. RNDr. Pavel Tomanek, CSc.

- Project GA CR GAP102/11/0995 — “Electron transpodise and Schottky diagnostics
and autoemission cathodes,” 1/2008-12/2010; Pmhcipvestigator: as.prof. Ing.
Lubomir Grmela, CSc.

- Project GA CR GA102/08/1546 — “Miniaturised intghint systems and nanostructured
electrodes for chemical, biological and pharmacaitiapplications (NANIMEL),”
1/2008-12/2010; Principal investigator: as.pro§. ldaromir Hubalek, Ph.D.

- Project GA CR GP102/09/P640 - “Characterisation aafrbon nanotubes for
electrochemical sensors’ electrodes,” 2009-201idchal investigator: Ing. Jan Prasek,
Ph.D.

Other projects

- Project MEYS LH11060 — “Study of local electroniadaoptical characteristics of solar
cells,” 2011-2014; Principal investigator: prof. BN Pavel Tomanek, CSc.
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b)

Project MEYS 7H11096 — “Nanoelectronics for Electifehicle Intelligent Failsafe
PowerTrain (MOTORBRAIN),” 2011-2014; Principal irst@ator: as.prof. Ing. Pavel
Véaclavek, Ph.D.

Project MEYS 7H10021 — “Nanoelectronics for Mobdmbient Assisted Living (AAL)
Systems,” 2010-2013; Principal investigator: pho§l. Radimir Vrba, CSc.

Project MEYS 7H09009 — “Nanoelectronics for an HEpyeEfficient Electrical Car,”
2009-2012; Principal investigator: prof. Ing. Rattivrba, CSc.

Project MEYS EEZ2.3.09.0224 - “Building researchnisaand the development of
university education of research professionals foicro— and nanotechnologies
(NANOTEAM),” 2009-2013; Principal investigator: peof. Ing. Jaromir Hubalek,
Ph.D

Project MEYS EE2.4.12.0019 — “A partner network dooperation among universities,
research institutes and industry for microelectcamd nanotechnology development,”
2009-2013; Principal investigator: Pavel Steffan

Project MEYS EE2.3.09.0214 — “Incubator of reseasams in physical electronics and
nanotechnology,” 2009-2012; Principal investigatog.Petr Sadovsky, Ph.D.

Project AS CR 1QS201710508 - “Impedimetric chemicaicrosensors with a
nanomachined surface of electrodes,” 2005-20091cipdl investigator: as.prof. Ing.
Jaromir Hubalek, Ph.D.

Project AS CR KAN208130801 — “New designs and u$enanobiosensors and
nanosensors in medicine (NANOSEMED),” 2008-2012ndial investigator: as.prof.
Ing. Jaromir Hubalek, Ph.D.

Project TA CR TA01010088 — “Development and inna@watof new nanomaterial for
targeted modification of vascular grafts (NANOCEVA)2011-2015; Principal
investigators: prof. Ing. Ivo Provaznik, Ph.D., IRgdim Hrdy, as.prof. Ing. Jaromir
Hubalek, Ph.D, Ing. Denisa M&@dnkova, Ing.Jan Prasek, Ph.D., Béi Sedl&ek, Ing.
Helena Skutkova, Bc. Jaromir Zak, Co—principal stigators: RNDr.\¥ra Zizkova,
Vyzkumny Gstav pletaky, a.s., as.prof. Ing. René Kizek, Ph.D., RN&jtéch Adam,
Ph.D., Mgr. Natalia Cernei, Ing. Dalibor Huska, .Ir§pia Kiizkova, Ph.D., Ing. Petr
Majzlik, Ph.D. and Mgr. Markéta Ryvolova, Ph.D., Miel University, Brno/Faculty of
Agronomy

Project SoMoPro SIGA722 — “Synthesis of Self~Orgadi Templated and Surface—
Supported Metal and Metal-Oxide NanostructuresBiging Used in Advanced Micro—
and Nanodevices (AnoNaS),” 2011-2013; Principakstigators: as.prof. Ing. Jaromir
Hubalek, Ph.D., Dr. Alexander Mozalev

Projects on whose implementation the Faculty isoepating:

Project GA CR GA102/09/1601 - “Intelligent micro-nda nanostructures for
microsensors realised using nanotechnologies," 280E2; Principal investigator: prof.
Ing. Miroslav Husak, CSc., Czech Technical UnivgtsPrague/Faculty of Electrical
Engineering, Co—principal investigator for FEEC BUfof. Ing. Radimir Vrba, CSc.

Project GA CR GAP205/10/1374 — “Plasmachemical @sses for synthesis of carbon
nanotubes and study of their functional propertig®10-2014; Principal investigator:
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as.prof. Mgr. Lenka Zajkova, Ph.D., Masaryk University, Brno/Faculty ofiSwes,
Co—principal investigator for FEEC BUT: as.profgldaromir Hubalek, Ph.D.

- Project GA CR GA102/06/1624 — “Micro— and nano sersructures and systems with
embedded intelligence (MINASES),” 1/2006—-12/2008né&pal investigator: prof. Ing.
Miroslav Husék, CSc., CTU, Prague/Faculty of Elieelr Engineering, Co—principal
investigator for FEEC BUT: prof. Ing. Radimir VrbaSc.

- Project MIT FT-TA3/027 — “Multifunctional composgef exceptional properties on an
inorganic nanocomponent base,” 2006-2010; Principakstigator: Ing.Miroslav
Svoboda — Vyzkumny Ustav stavebnich hmot a.s., fheeipal investigator for FEEC
BUT: prof. Ing. Radimir Vrba, CSc.

Experts/field

- as.prof. Ing. Jaromir Hubdlek, Ph.D. — self-assembhanostructures, nanoporous
membranes, metal nanowires and nanotubes, chemicabsensors and nanosensors,
MEMS and NEMS

- prof. RNDr. Pavel Tomanek, CSc.— optic nanometrplagudies of local optical and
electrical properties of materials with nanostroesu

- prof. Ing. Miroslav Vrba, CSc.— microelectronics

3.2.4.2 Faculty of Chemistry (FCH BUT)
Purkyiova 118, 612 00 Brno
www.fch.vutbr.cz

A brief description of the Faculty

The Faculty of Chemistry at BUT has been activeesih992, building on the long—standing
tradition of higher education in chemistry in Briifiated by the founding of the chemistry
department of the Czech Technical University in 8lober 1911, interrupted in 1951 by the
transformation of this school to the Military Teatsd Academy.In addition to teaching,
activities in scientific research comprise an in&gpart of the mission of FCH
BUT.Specifically, activities in this realm are depleon the professional focus of four (since
2010 five) of the Faculty’s departments.

The Institute of Physical and Applied Chemistryfocuses primarily on physical chemistry
of (nano)colloid and macromolecular systems, omgawrilectronics and photonics,
photochemistry, plasma chemistry and physics amupcaber applications in chemistry,
chemical technology and physics.Nanotechnology seduintensely for researching new
materials and designing new organic semicondudtmnents and equipment in areas such as
organic photovoltaics and other carrier systemsrfadical, cosmetic and agrochemical
applications.Atthe Institute of Materials Chemistry scientific activity is focused on the
study of chemistry, technology and the propertiéssiticate, metal and polymer and
composite materials with direct use of the knowkedggined in technology of their
manufacture and processing according to the redjuirgterial applications.The professional
scientific research activities of thénstitute of Chemistry and Technology of
Environmental Protection are focused on chemistry and technology of theeptimn and
treatment of water, and the protection of soil aidquality.At the Institute work is also
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conducted on problems of special industrial toxaggl and ecotoxicology, as well as
problems of removal and recycling of waste. Thestitute of Food Science and
Biotechnology researches problems in biology, theoretical anoesmental biochemistry,
microbiology, bioengineering and the technology @dod production.Research in
nanotechnology was identified at the Institute bf$tcal and Applied Chemistry (M. Paka
and M. Weiter), the Institute of Materials Chemjsty. Cech and J. J&#r), and the Institute
of Food Science and Biotechnology (I. Marova).A rfeaculty institute is also being created:
the Centre of Material Research

Focus of research and development

From 2005-2011 one research proposal was implechemtéich was focused to a certain
extent on nanotechnology and in whose implememtagibthe FCH institutes were involved.

Research proposalMSM0021630501Multifunctional heterogeneous materials on a
synthetic polymer and biopolymer bas¢ 1/2005-12/2009; Principal investigator: prof.
RNDr. Josef Jaté, CSc.; total costs for the entire period of thejgct equalled CZK
134.700 million, CZK 118.740 million of which wasoim the state budget. For nomenclature
— area 1, the nanotechnology research share ed|2481%.

The research proposal was oriented towards thestigedion of advanced methods of
preparing and characterising heterogeneous material particular polymer mixtures,
nanostructures and composites, and also towardsinthestigation of low—dimensional
structures such as ultra thin layers/multilayers. $hlution of this assignment called for the
design of new and the modification of already émgstmethods characterising structures on
different dimensional scales and creating a themaleinterpretation of phenomena witnesses
on the basis of processing the information acquilileel subject of activities was research of
the preparation of functional heterogeneous polymaterials, quantification of relations
among structure, properties and functions and tiigaiontrol methods for their life span on
the molecular or supramolecular level.The main geak the preparation of advanced
heterogeneous polymer materials whose structurgaopkrties are controlled by methods of
preparation and quantification of relations betwetmncture and properties which make
possible the use of modelling in the design of neaterials.

Since 2010 #Materials ResearchCentre(www.materials—research.cz) has been built at the
Faculty. The project was implemented under the @&jmral Programme Research and
Development for Innovation, project number CZ.1205/00/01.0012, project budget:CZK
232.7 million, implementation: 2010-2013, goaletthance cooperation between university
research and the application sphere in the formootractual research and joint research
projects and to accelerate the transfer of knovdeatyl technology into practical application;
research is focused on inorganic materials, tramgystems and sensors; head of the project
and Centre director:prof. Ing. Miloslav P&k&Sc.

In 2011 a total 26 programme research projects ingpeemented at the Faculty.

Research focused on nanotechnologies

Through the Faculty of Chemistry, thestitute of Physical and Applied Chemistry (head:
prof. Ing. Miloslav Pek CSc.) BUT is involved in the medicine pharmaagalticluster
Nanomedic (www.nanomedic.cz).The Cluster brings together camgs and academic
institutions with a common interest in the furthedevelopment of medical
nanobiotechnologies.The Cluster works on severatifip research projects, which include
nanosystems for targeted distribution of activestaihces (such as drugs) or for regenerative
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medicine.The Institute is involved in implementatiof the project MIT FI-IM4/205 —
“Nanotechnology in medicine — tissue support fonreective tissue reconstruction,” project
MIT FR-TI1/151 — “New wound dressings based on raand micro—carriers” and in the
action — COST D43 “Colloid and Interface Science Mfanotechnology”.At the Cluster’s
initiative a new interdisciplinary study programifieeused on medical nanobiotechnology is
being developed at the Institute.The Institute'svéies are further focused on the study of
the properties of organic materials suitable forlewolar electronics.These issues are
addressed as part of th#6lecular nanosystems and nanocomponents: eletraitsport
propertie$ project (Principal investigator: as.prof.ing. Mar Weiter, Ph.D.) in the
“Nanotechnologies and Society” programme.The stddguses in particular on spin
processes on a molecular level, especially on pidtced spin, electrical conductivity and
photoluminescence. From 2009-2011 a project of #RP in nanotechnology was also
implemented. The project had the name DEPHOTBEXVelopment of Photovoltaic Textiles
based on Novel Fibrésaand was focused on the development of photowoliktiles made
using commercially available materials and comnaércindustrial technologies or
technologies, which could be upscalable.Fifteetngas participated in the implementation;
they were primarily SME or technology companies amhtres such as FIAT (Centro
Ricerche Fiat).

Institute employees involved in nanotechnology aese are: M. Peka M. Weiter, O.
ZmeSkal, M. Vala, M. Klgakova, P. Sedtek, M. Chytil and F. Mravec.

Activity in nanotechnologies at thastitute of Materials Chemistry (head: prof. RNDr.
Josef Jakér, CSc.) are focused on the preparation, charaatenis computer modelling and
application of polymer nanocomposites.The prepamatif these includes both synthesis of
Mg(OH),, hydroxyapatite and CaGChase nano—fillers as well as the use of different
processes of melt—-mixing or dissolving polymershwitano—fillers with supplemental
ultrasound.Modern measuring and characterisatiothads together with computer and
theoretical physical models are used to investighte relationship between polymer
nanocomposite structure and properties.A large tijyasf the results achieved is starting to
find use in applications such as in—tumescent affddeaning paints, low—abrasive paints,
drug carriers, tissue engineering and dentistry.

Institute scientists involved in nanotechnologyesesh are: J. Jaa, V. Cech, P. Pokek, J.
Zidek, L. Vojtova and R. Balkova.

Work in nanobiotechnology is carried out at thstitute of Food Science and Technology
(head: as.prof.Ing. lha Omelkova, CSc.).This includes work such as ifmation and
characterisation of plant and bacterial enzymeschvitan be used in industry (pectinase,
glucanase, protease, lipase); the ability for imifisgiion and use in enzyme reactors.In
proteomics this includes the use of microbial egpreystems for production of metabolites,
raw materials for foods and components on laboyatoale where pilot—project treatment is
possible.

The scientist involved in nanotechnology reseasdirana Marova.

The Centre of Material Researchis a newly created Faculty institute, where resean
nanobiotechnology, nanocolloid, carrier systemsgganic electronics and photonics is
concentrated.Institute scientists involved in nanbhology research are: M. Pg&kaJ.
Weiter, O. Zmeskal, . Marova, S. Obay M. Vala, M. Klwékova, P. Sedtek, M. Chytil,

F. Mravec, J. Krajovi¢ and J. David.
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Projects implemented in nanotechnologies

a)

b)

Projects whose recipient is the Faculty:

Project AS CR KAN401770651 — “Molecular nanosysteand nanopatrticles: electronic
transport properties,” 7/2006-12/2010; Principalestigator: as.prof. Ing. Martin
Weiter, Ph.D.

Project AS CR 1AA401770601 — “Molecular—scale elent processes in materials
suitable for organic photosensitive components, 0622009, Principal investigator:
Ing.Martin Weiter, PhD., Co—principal investigattmg.Martin Weiter, PhD., Institute of
Macromolecular Chemistry AS CR.

Project MEYS OCO08004 — “Associative colloids of hwanan—tenside, hyaluronan—
amino acid for nanomedical applications,” 2008-2@iincipal investigator: prof. Ing.
Miloslav Peka, CSc.

Projects on whose implementation the Faculty isoepating:

Project 7FP EU SME type, NMP thematic priority, ject name: DEPHOTEX —
“Development of Photovoltaic Textiles based on ndiaes,” 2008-2011; 14 partners
from 7 countries, project budget:MEUR 4.21, Cooatlim: Carmen Margeli, Fundacion
Privada CETEMMSA (Spain), FCH BUT was a partnethi@ project.

Project AS CR KAN101120701 — “Nanocomposite layansl nanoparticles created in
low pressure plasma for surface modification,” T/2612/2011; Principal investigator:
prof. RNDr. Hynek Biederman, DrSc., Charles UniugrsPrague/MFF, Co-researcher
for FCH BUT: prof. RNDr. VladimiiCech, Ph.D.

Project MEYS 2B06130 — “Synthesis of new biomateria combination with stem
cells in the treatment of diseases affecting hutigsue derived from the mesoderm:
cartilage, bone, ligaments and meniscus,” 7/2006a12; Principal investigator: prof.
MVDr.Alois Necas, Ph.D., Veterinary and Pharmaceutical UniverBityo/Faculty of
Veterinary Medicine, Co—principal investigator f6€€H BUT: prof. RNDr. Josef Ja&:,
CSc.

Project MIT FR-TI1/151 — “New wound dressings basadchano— and micro—carriers,”
2009-2012; Principal investigator: Ing.Michal Zawvaé#h.D., CPN a.s., Co—principal
investigator for FCH BUT: as.prof. Ing. Ladislavgert

Project MIT FI-IM4/205 — “Nanotechnology in medieir- tissue support for connective
tissue reconstruction,” 3/2007-9/2010; Principalestigator: Ing.Katéna Knotkova,
Ph.D., CPN spol. s r.0., Dolni DobrguCo—principal investigator for FCH BUT: prof.
Ing. Miloslav Peks CSc.

Project MIT FT-TA3/055 — “Smart polymer coatingstaining nanopatrticles,” 3/2006—
12/2009; Principal investigator: IngiiZelenka, CSc., SYNPO, a. s., Pardubice, Co-
principal investigator for FCH BUT: prof. RNDr. Jfslagé, CSc.

Experts/field

Ing. Radka Balkova, Ph.D. — morphology and stratanalysis of polymers and
composites, thermal analysis
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- prof. RNDr. Vladimir Cech, Ph.D. — thin layers, plasma nanotechnologyeréa
nanocomposites, surface treatment reinforcementpfilymer composites, material
interfaces, composite interphases

- Ing. Pavel Divi§, Ph.D. — elemental and speciallysis using AAS, AFS, ICPAES and
ICP-MS methods, sensory food analysis

- Ing. Martin Chytil, Ph.D. — rheology, biopolymerdapolymer (nano)colloids

- prof. RNDr. Josef Jawt, CSc.— composites, nanocomposites, synthetic pyrand
biopolymers, deformative behaviour and morpholofygalymers

- as.prof. Ing. Martina Kléakova, Ph.D. — humin (nano)colloids, transport psses
(diffusion)

- as.prof. RNDr. lvana Marovéa, CSc.— biochemistmano)biotechnology, biocompatible
carrier systems, biodegradable polymers

- Ing. Filip Mravec, Ph.D. — fluorescence spectrogcimp nanotechnological applications,
biopolymers and polymer (nano)colloids

- prof. Ing. Miloslav Pekf CSc.— physical chemistry of (nano)colloid and
macromolecular systems, polysaccharides, huminrrakste

- Ing. Petr Poléek, Ph.D. — fibre and hybrid composites, adheséchriology
- Ing. Petr Sedk&k, Ph.D. — humin (nano)colloids, transport proesgsliffusion)

- Ing. Martin Vala, Ph.D. — study of optoelectroniojperties of organic semiconducting
materials

- as.prof. Ing. Martin Weiter, Ph.D. — study of opemtronic properties of organic
semiconducting materials, applications of mateiiialgrganic electronics and photonics

- Mgr. Jan Zidek, Ph.D. — computer modelling, reinéat polymer composites, material
interfaces, composite interphases

3.2.4.3 Faculty of Civil Engineering (FCE BUT)
Vevei 331/95, 602 00 Brno
www.fce.vutbr.cz

A brief description of the Faculty

The history of the Faculty of Civil Engineering BUS closely connected with the history of
the Brno University of Technology. The Czech TechhiUniversity was founded by

Emperor Franz Joseph | in 1899 and civil engingewas its first field of study. In 1951 the
Technical University was closed and the Militarychieical Academy was established in its
place. At the same time, however, in 1951 a Unitserf Civil Engineering was founded in

Brno and in 1956 BUT was revived. In 1961 the famimich it maintains to this day was

established.FCE BUT is divided organisationallpifp institutes.
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Focus of research and development

From 2005-2011 two research proposals were implesdeat FCE BUT; they, however,
were not focused on the use of nanotechnology nomaterials in construction. In 2011 a
total 93 programme research projects were implegadeat the Faculty.

Since 2011 an applied research cenkdMaS— Advanced Materials, Structures and
Technologies http://www.admas.vutbr.cz/, has been built ag pathe ED2.1.00/03.0097
project, scheduled from 2011-2014 with a budge€8K 817.903 million, Centre director:
prof. RNDr. Ing. Petr $panek, CSc.,FEng.

The Centre is focused on the development of siekinowledge and formulation of basic
technical and technological principles and appreactriented towards the integration of
theory, analysis and method of designing buildingterals, structural building and other
systems, as well as on technologies for diagno#tiosonstruction and impacts affecting
structures, design of structures and technologsed uin the management of towns and
municipalities.

The Centre’s main goals:

- The development of new building materials, or thgolvation of existing ones using new
raw material bases and/or secondary raw materihile Wwncreasing their useful quality
and the durability of construction materials inlfings and reduction of energy costs
and their production,

- The development of new diagnostic methods for assgsconstruction materials,
buildings or structures and the impacts actingtorctures,

- The development of new technologies in removing &edting wastewater, treatment
and distribution of drinking water, waste managemeahe development of new
approaches for the use of energy from wastewatastavand solids created during
wastewater treatment,

- The creation of geodetic, photogrammetric and nhagical support for building
activities and research — testing practical appbtoca of terrain and laboratory
measurements, evaluation and development of meligide in geotechnical research
methods and diagnostics of basic building cond#jon

- Measuring temperature and microclimate propertigsiddings and parts of structures —
the development of reliable, durable and autoadaptbuildings according to
Performance Based Design and/or Life Cycle Degigtimisation.

Projects implemented in nanotechnologies

- Project GA CR GAP205/10/2259 — “The impact of naamtiples on chain mobility and
polyolefin nanocomposite crystallisation kinetic010-2012; Principal investigator:
prof. RNDr. Josef Jaidf, CSc.

- Project MIT FT-TA3/027 — “Multifunctional composgef exceptional properties on an
inorganic nanocomponent base,” 2006-2010; Principakstigator: Ing.Miroslav
Svoboda — Vyzkumny Ustav stavebnich hmot a.s., @ueipal investigator for FCE
BUT: prof. Ing. Drahomir Novak, DrSc.
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Experts/field

- as.prof. Ing. 3 Bydzovsky, CSc. — polymer—cement composites
- prof. Ing. Rostislav Drochytka, CSc. — polymer—cat@mposites
- prof. RNDr. Tomas Ficker, DrSc. — cement composites

- prof. Ing. Marcela Fridrichova, CSc. — cement cosif@s

- as.prof. Ing. Rudolf Hela, CSc. — concrete

- as.prof. Ing. Radomir Sokdl&dCSc. — ceramics

3.2.4.4 Faculty of Mechanical Engineering (FME BUT)
Technicka 2, 616 69 Brno
www.fme.vutbr.cz

A brief description of the Faculty

The Faculty is a renowned institution in sciencd eesearch.Besides traditional machining
fields which have a constructional and technoldgiciaaracter, movements in applied
sciences and disciplines such as applied mechamiesision mechanics and optics, quality
management, engineering informatics, material exgging etc. are also intensely developed
here.The Faculty is divided into 14 institutes whicarry out teaching and research
activities.Some of the institutes are further déddnto departments.

Focus of research and development

From 2005—-2010 three research proposals were ingpiesd at FME BUT, one of which was
fully focused on nanotechnology.

Research proposalMSM00216305080dfganic nanomaterials and nanostructures:
fabrication, analysis, properties” 1/2005-12/2010; Principal investigator: prof. BN
Jaroslav Cihl§ CSc.; total costs for the entire period of thejgect equalled CZK 120.873
million, CZK 106.554 million of which was from th&tate budget. For nomenclature — area
1, the nanotechnology research share equalled 100%.

The research proposal was oriented towards théi@neand examination of nanoparticle and
nanostructured materials, in particular inorgame-+metal materials and their composites
with metals and polymers, and also on the creatiot examination of low—dimensional
structures, such as nanowires and nanodots. Thecsulif the research proposal is the
description of physical and chemical interactioms\@noparticle and nanostructural systems
and the acquisition of new knowledge about the umigroperties which can be derived from
these relations, in particular in multiple phasegrfrom the perspective of the behaviour of
nanomaterials and nanostructures, their surfaacténderfaces.

At FME BUT two research centres were also estabtislone of which was fully focused on
nanotechnology research:

- Project MEYS, “Basic Research Centre” programme0&@0 — ‘Structures for
nanophotonics_and nanoelectronicd 3/2006-12/2011; Principal investigator: prof.
RNDr. Tomas Sikola, CSc. Research in nanotechnesogias carried out at the Institute

164



of Physical Engineering (T. Sikola, J. PokludaSBndera, M. Ohlidal, P. Babor and M.
Cerny), the Institute of Material Science and Enghveg (J. Cihla J. Svejcar, M.
Trunec and K. Maca) and to a less extent at th#tutes of Design (M. Hartl and |I.
Kiupka) and the Institute of Metrology and TestingBumbalek).

Work at thelnstitute of Physical Engineeringis focused on the creation of nanostructures
using SPM for nanoelectronics and plasmonics, thpgration and characterisation of ultra—
thin layers, multilayers and 1D-0D nanostructuresngt PVD. Further microstructure
analysis using optical microscopy (BF, DF, DIC, gridation microscopy), co—focal
microscopy and LCIM are carried out at the InstitutThe development of
photoluminescence/reflex optical microscopy anaBpscopy takes place.

Work at the Institute of Material Science and EngineeringDepartment of
ceramics:inorganic nanoparticle synthesis in uneatignal conditions (hydrothermal
synthesis, synthesis in ultrasound and microwaeield); the preparation of nanostructured
coatings; the preparation of nanostructured butaroics; the study of nanoparticle surface
properties; the study of microstructures and prisggenf nanostructured coatings and objects.
In the field of structural and phase analysis, TEMEM, SEM, X—ray and other types of
structural analysis are conducted.

At the Institute of Designone of the research topics is also the study of then lubricating
films, with thicknesses of a micrometer to a nanteme

At the Institute of Metrology and Testing measurement with nanometric precision is
carried out.

Since 2009 construction on an applied researcheceNETME Centre (New Technologies
for Mechanical Engineering www.netme.cz, has been underway. This is prdE20002
01/01; total costs: CZK 663 million, project implentation: 2009-2013. Its recipient is Brno
University of Technology/Faculty of Machine Engineg. The NETME Centre is divided
into 5 divisions: power, processes and environnment@ineering (PPE), aircraft and
automobile techniques (AAT), mechatronics (M), watt machine design and testing
(VMDT) and advanced metallic materials (AMM). Thengipal investigator of the project is
prof. Ing. Petr Stehlik, CSc., the executive diveds Ing.Peregrina Stipova. This Centre will
also be partially dedicated to research and desfiganomaterials and nanotechnologies.

In 2011 a total 131 programme research projecte weplemented at the FME BUT.

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

COST programme research projects

- Project MEYS OC09040 - “Rheologic behaviour of pofr melts and solutions
containing nanoparticle fillers,” 2009—2011; Prali investigator: as.prof. Ing. Martin
Trunec, Dr.

- Project MEYS OC 180 Action COST D-41 — “Heterogameoatalysts for oxidation of
organic substances founded on composite perovsxdies,” 1/2007-12/2010; Principal
investigator: prof. RNDr. Jaroslav Cik&Sc.

- Project MEYS OC 102 Action COST 539 — “Processirfgetectroceramics from
nanopowders,” 2006—2009; Principal investigatomp@$. RNDr. Karel Maca, Dr.
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Project MEYS OC09015 — “Processing of electrocecanfiom nanopowders—Il,” 2009;
Principal investigator: as.prof. RNDr. Karel Maéx,

Project MEYS OC 105 Action COST 540 — “Photocaialgeramic nanomaterials and
layers for the photochemical breakdown of water gmdar substances,” 3/2006—
12/2009; Principal investigator: prof. RNDr. JamsCihl&, CSc.

Project MEYS OC 148 - “Dual-layer analysis of dmaition of charge under a
nanoindenter stylus,” 3/2006-12/2009; Principalestigator: as.prof. Mgr. Miroslav
Cerny, Ph.D.

Other projects

b)

Project MEYS LC06040 — “Structures for nanophotsrémd nanoelectronics,” 2006—
2011; Principal investigator: prof. RNDr. TomaS @& CSc., Co—principal investigator:
RNDr. Fejfar, CSc.— Institute of Physics AS CR

Project GA CR GA106/09/1524 — “First principlesaywf the mechanical properties of
ideal metallic fibore nanocomposites,” 2009-201linépal investigator: as.prof. Mgr.
Miroslav Cerny, Ph.D.

Project GA CR GP202/07/P486 — “Depth profiling d 2anostructures using SIMS,
TOF-LEIS and XPS methods combined with ion beanttepng,” 1/2007-12/2009;
Principal investigator: Ing. Petr Babor, Ph.D.

Projects on whose implementation the Faculty ispeoating:

Project MIT FR TI2/736 — “Modular scanning electranicroscope,” 2010-2014;
Principal investigator: Ing.Jaroslav JiruSe, PhOIESCAN, a.s., Co-principal
investigator for FME BUT: prof. RNDr. Tomas SikolaSc.

Project AS CR KAN400100701 - “Functional hybrid napstems of semiconductors
and metals with organic materials (FUNS),” 1/2002011;Principal investigator:
RNDr.Bohuslav Rezek, Ph.D., Institute of Physics &R, Prague, Co-—principal
investigator for FME BUT: prof. RNDr. Tomas SikolaSc.

Project GA AS CR IAA1010413 — “Nanoscience and eahhology with scanning
probe microscopes: from atomic processes to métprigperties,” 1/2004-12/2008;
Principal investigator: Ing.Vladimir Chab, CSc.stitute of Physics AS CR, Prague,
Co—principal investigator for FME BUT: prof. RNDFomas Sikola, CSc.

Project GA CR GEFON/06/E001 — “Spin—dependent partsand electron correlation
in nanostructures,” 1/2006-12/2009; Principal itigador: Ing.Vit Novak, Institute of
Physics AS CR, Co—principal investigator for FME Blprof. RNDr. Tomas Sikola,
CSc.

Cooperation on international projects:

Project 7FP EU - thematic priority FP7-REGPOT-2@)7-project name:RP
DEMATEN - “Reinforcement of research potential o tDepartment of Materials
Engineering in the field of processing and charééon of nanostructured materials,”
2008-2011; 6 partners from 5 countries, Coordinattadimir Srdg, University of Novi
Sad, Serbia; FME BUT was a partner in the project.
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Project 7FP EU — Marie Curie Actions, FP7—PEOPLEB720—-1-ITN — “Factory of
European young nanotechnologists mastering apjoiat of nanostructures
(FEYNMAN),” 2008—-2010; Co—principal investigatomgh. RNDr. Tomas Sikola, CSc.

Project 7FP EU - Capacities—RP FP7-REGPOT-3 - f&e@ment of research
potential of the department of materials enginegiim the field of processing and
characterization of nanostructured materials,” 2@A0; Co—principal investigator:
as.prof. RNDr. Karel Maca, Dr.

Experts/field

as.prof. Ing. LeoS Bumbalek, Ph.D. — surface tex@mssessment, assement of surface
layer impact on the functional properties of congras, nanometrology

prof. RNDr. Jaroslav Cihfa CSc.— synthesis of ceramic oxide material nartapes,
nanoceramic layers and bulk materials, catalytiectebchemical and coordination
systems

prof. Ing. Martin Hartl, Ph.D. — optical methodgs fhe study of thin liquid films, very
thin (nanometrical) lubricating films, lubricatifigms under high contact pressures

as.prof. RNDr. Karel Maca, Dr.— high—temperaturecpsses in advanced ceramic
materials, nanoceramic material technology, highpirature interaction of melted
alloys with ceramic materials

prof. RNDr. Jaroslav Pokluda, CSc.— mechanical erigs of materials, physics and
micromechanics of deformation and fracture

prof. RNDr. Pavel Sandera, CSc.— limit states ofemials, computer modelling and
simulations, ab initio calculations of mechanicadgerties of solid states

prof. RNDr. Toma$ Sikola, CSc.— ultra—thin layeisn and molecular beam
technologies, ion beam etching of micro— and nawoosires, nanostructure creation
using SPM methods, development and applicationsethods for in situ and ex situ
analysis of surfaces, thin layers and nanostrust(uglV STM/AFM, TOF-LEIS, XPS,
SIMS, ellipsometry/reflectometry, LEED/AES)

prof. Ing. Ji Svejcar, CSc.— structural analytics (TEM, AFMNSEtc.)

as.prof. Ing. Martin Trunec, Dr.— technologies gmmbperties of advanced ceramic
materials and nanoceramics

3.2.5 INSTITUTE OF CHEMICAL TECHNOLOGY, PRAGUE (ICT)
Technicka 5, 166 28 Prague 6 — Dejvice, ID: 604@137
www.vscht.cz

The Institute of Chemical Technology, Prague wasnfted in 1952. It is the largest

educational institution of its kind in Central akéstern Europe. It builds on a more than
170-year old tradition of technical chemical teaghin Bohemia.Research and development
in all fields of chemistry are conducted.ICT hasrféaculties. Nanotechnology research is

167



carried out at the Faculty of Chemical Technoldfg, Faculty of Chemical Engineering and
the Faculty of Food and Biochemical Technology.

3.2.5.1 Faculty of Chemical Technology (FCHT ICT)
Technicka 5, 166 07 Prague 6 — Dejvice
www.vscht.cz

A brief description of the Faculty

The Faculty of Chemical Technology was created9@9lthrough the merger of the Faculty
of Inorganic Technology and the Faculty of Orgah@chnology, which together with the
Faculty of Food Technology were the three foundamulties of the independent Institute of
Chemical Technology, Prague. FCHT follows two basiovements in basic and applied
research, specifically inorganic and organic teédgies and materials. The Faculty is
divided into 10 departments and 2 laboratories.ddzaterials have been offered as a field of
study since the 2011/2012 academic year.

Focus of research and development

From 2005-2011 two research proposals were implesdeat FCHT ICT, one of which was
focused to a certain extent on nanotechnology.

Research proposalMSM6046137302Rréparation and research of functional materials
and material technologies using micro— and nanoscap methods” 1/2005-12/2009;
Principal investigator: as.prof.Ing. AleS Helebra@Sc.; total costs for the entire period of
the project equalled CZK 154.418 million, CZK 13%06million of which was from the state
budget. For nomenclature — area 1, the nanotectypoésearch share equalled 50%.

The basic problem addressed by the research propasatudy of the relationships between
material preparation conditions and their compositistructure and properties to enable the
targeted preparation and development of new typesaterials with defined properties and
to improve their functional properties and appl@atutilisation.In terms of application the
research proposal includes three main areas:1)rialatfor technical applications, 2)
materials for human health and 3) materials andirenmental protection. Research,
pursuant to European and global trends, is movingennto the field of nanomaterials and
nano— and microscopic layers. The goals of indizichartial areas can be generalised and
divided into groups which cut across individuales®f the research proposal:

- Discovering and generalising the relations betwemmposition, structure and
preparation conditions of special materials and strres with chemical,
pharmacological, physical and physicochemical prig® selected in advance, the
development of chemical methodologies,

- Preparation of modifications of surfaces and seapndurface layers on materials and
transfer of these into technical practice,

- Optimisation of technological process, applied aesle in new techniques and
technologies using computer simulations,
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Clarification of physicochemical processes takitarp with the contact of materials and
the environment and proposals for methods to hampmrosion and material
degradation,

Modelling structures of materials and processesindurtheir preparation on a
microscopic and nanoscopic level, development a@lydical methods enabling their
verification.

In 2011 a total 73 programme research projects ingpeemented at the FCHT ICT.

Research in nanotechnologiess performed at almost all the Faculty’s departitmemhese

are:

e Department of Inorganic Chemistry (D. SedmidubskySmetkova, D. Sykorova)
« Department of Inorganic Technology (B. BernaueKrjsa)

« Department of Metal Materials and Corrosion Engiimeg(D. Vojtéch, J. Serak)
« Department of Glass and Ceramics (A. Helebramflatousek, V. Hulinsky)

« Department of Solid State Chemistry (F. KovandaDBuSova)

« Department of Organic Technology (P.d€g J. PaSek)

* Department of Polymers (J. Roda, J. BroZek)

« Department of Solid State Engineering (V. S¥orP. Sleptka, J. Leitner, I. Hiittel,
V. Myslik)

Employees working on research in nanotechnologies rranomaterials are mentioned in
parentheses.

Projects implemented in nanotechnologies

a)

Projects whose recipient is the Faculty:

Projects of GA CR

Project GA CR P108/11/P337 — “Preparation and ctarsation of Au nanostructures,”
2011-2013; Principal investigator: Ing. Jakub Slieigh.D.

Project GA CR GPP108/11/P840 — “Study of the prafi@am and properties of micro—
and nano scale structured polymer surfaces,” 20013;2Principal investigator: Mgr.
Oleksiy Lyutakov, PhD.

Project GA CR GP106/09/P046 — “Sputter—coated amadteyl Au nanostructures on
polymer,” 2009-2011; Principal investigator: IngtPSleptka, Ph.D.

Project GA CR GA106/09/1378 — “Micro— and nanofitbrérom biodegradable
polymers,” 2009-2012; Principal investigator: asfpring. Jii Brozek, CSc., Co-
principal investigators: RNDCensk Novotny, Ph.D., Institute of Microbiology AS CR,
Ing. Lenka Martinova, CSc., Technical University liberec/Faculty of Textile
Engineering

Project GA CR GA106/07/1149 — “Bioactive and phatatytic sol-gel nanolayers,”
1/2007-12/2009; Principal investigator: prof. Idgsef Matousek, DrSc.
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Project GA AS CR 1AA401250701 - “Modified aluminbsates as effective
nanosorbents of arsenic, antimony and seleniumrdans: mechanisms and kinetics of
reactions on solid phase surfaces,” 1/2007-1/280®@cipal investigator: Ing. Barbora
Dousov4, CSc.

Project GA AS CR - I1AA401250703 — “Porous ceramicsramic composites and
nanoceramics,” 1/2007-12/2009; Principal investigads.prof. Dr. Willi Pabst

Other projects

b)

Project MEYS MEO08086 — “Photochemical reactions domplex environments:
theoretical study,” 2008—-2012; Principal investigaRNDr. Petr Slawiek, Ph.D.

Project MEYS MEB020825 — “New types nanocomposii@s photodegradation of
pollutants,” 2008—2009; Principal investigator:pasf. Dr. Ing. Josef Krysa

Project AS CR IAAX08240901 — “New inorganic—orgahigbrid nanomaterials,” 2009—
2013; Principal investigator: prof. Ing. Pavel Lalot CSc., Co—principal
investigators:Ing.Milena Spirkova, CSc., InstitafeMacromolecular Chemistry AS CR,
Ing. Stanislav Sabata, Institute of Chemical PreegsAS CR, and as.prof. Ing. Petr
Duchek, CSc., University of West Bohemia in Pils@wulty of Mechanical Engineering

Project AS CR KAN208240651 - “Study of interactiorsf biological of
macromolecules and nanolayers with a view to reteasf polymer microfluid
biosensors and therapeutic nanoparticles,” 200683%2Ptincipal investigator: as.prof.
Ing. Pavel Hasal, CSc., Co—principal investigalRIXDr. Pavel Branny, CSc., Apronex
S.r.0.

Projects on whose implementation the Faculty isoepating:

TIP programme research projects

Project MIT FR-TI1/456 — “Development and implensitn of tools for additively
modulating the soil and water bioremediation preges2009-2013; Principal
investigator: Mgr. Zdetk Kozlicek, MikroChem LKT, spol. s r.0., Co—principal
investigator for FCHT ICT: prof. RNDr. Vladimir &, DrSc.

Project MIT FR-TI1/302 — “Engineered stone andfitactional surface treatments,”
2009-2012; Principal investigator: fiJi Ludvik, Technistone, a.s., Co—principal
invesigator for FCHT ICT: Ing.Libor Mastny, CSc.

Project MIT FR-TI1/454 — “Nanocatalysts for remowal harmful substances from
exhaust gases,” 2009-2012; Principal investigaiorJan Macak, ELMARCO s.r.o.,
Co—principal investigator for FCHT ICT: as.profglrKarel Ciahotny, CSc.

“Nanotechnology for Society” programme research jpots

Project AS CR KAN300100801 — “Multifunctional bulknetallic materials with
nanocrystalline and ultra—fine grain structure 28-12/2012; Principal investigator:
prof. Ing. Pavel Leajek, DrSc., Institute of Physics AS CR, Prague, Cimeppal
investigator for FCHT ICT: as.prof. Dr. Ing. Dalibdojtéch

Project AS CR KAN100500651 — “The preparation amgdg of the properties of
organic—inorganic nanocomposite materials preparbg in situ emulsion
polymerisation,” 7/2006—12/2009; Principal inveatiyy: Ing. Zdéka Sedlakova, CSc.,
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Institute of Macromolecular Chemistry AS CR, Prag@e—principal investigator for
FCHT ICT: Ing. FrantiSek Kovanda, CSc.

Project AS CR KAN400720701 - “Hierarchic nanosystefor microelectronics,”

1/2007-12/2009; Principal investigator: Ing. Olgalcdva, CSc., Institute of Chemical
Process Fundamentals AS CR, Prague, Co—principasiigator for FCHT ICT: as.prof.
Ing. Petr Klusd, Dr.

Other projects

Project GA CR P204/11/0723 — “Multifunctional selésembling materials on a nano—
level,” 2011-2014; Principal investigator: RNDr.\dlenira Novotna, CSc., Institute of
Physics AS CR, Co—principal investigatorfor FCHTTt@rof. Ing. Ji Svoboda, CSc.

Project GA CR 104/08/0435 — “Smart structure mesop® TiQ layers with
antibacterial and switchable wetting propertieg20D8-12/2010; Principal investigator:
Ing.Jii Rathousky, CSc., J. Heyrovsky Institute of Phgisichemistry AS CR, Prague,
Co—principal investigator for FCHT ICT: as.prof..Dmng. Josef Krysa

Project GA CR GA104/07/1400 — “Deposition of oxidatalysts for oxidation of VOC
onto preformed supports and their modification gsiranoparticles of noble metals,”
1/2007-12/2009; Principal investigator: Ing.&a Jirakova, CSc., Institute of Chemical
Process Fundamentals AS CR, Prague, Co—principakiigator for FCHT ICT: Ing.
FrantiSek Kovanda, CSc.

Project MEYS, Basic Research Centre programme, D@D6- “The preparation,

modification and analysis of materials using endsggms,” 3/2006—12/2011; Principal
investigator: as.prof. Ing. Vladimir Hnatowicz, @rSNuclear Physics Institute AS CR,
Husinec,ReZz, Co—principal investigator for FCHT ICT: prafigl Vaclav Svafik, DrSc.

Project MEYS, Research Centre programme, 1M057A +€search centre for nano
surface engineering,” 1/2005-12/2011; Principalestigator: Ing. FrantiSek Peterka,
Ph.D., ATG s.r.0, Prague, Co—principal investigdatmr FCHT ICT: as.prof. Dr. Ing.
Josef Krysa

Project MIT FT-TA4/025 “Next generation nanomatisrisand their industrial
applications,” 3/2007-12/2010; Principal investagat Ing. Pavel Hysica, Ceské
technologické centrum pro anorganické pigmenty &srov, Co—principal investigator
for FCHT ICT: as.prof. Dr. Ing. Josef Krysa

Project MIT 2A-2TP1/136 — “The use of nanotechn@sdor the surface treatment of
ropes,” 6/2007-5/2010; Principal investigator: Ingbor Ganzer, LANEX a.s., Co—
principal investigator for FCHT ICT: prof. RNDr. #&patenka, CSc.

Projects involving international cooperation:

Project 7FP EU Small type, NMP thematic prioritypject name: DoubleNanoMem —
“Nanocomposite and nanostructured polymeric mendwafor gas and vapour
separations,” 2009-2012; 10 partners from 6 coemtrproject budget: EUR 4.16
million, Coordinator: Maria Annunziata Liberti, Csiglio Nazionale Delle Ricerche
(Italy), FCHT ICT is a partner in the project.

Project 7FP EU JTI type, JTI thematic priority, j@ct name: DEMMEA -
“Understanding the degradation mechanisms of memebmaectrode—assembly for high
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temperature PEMFCs and optimisation of the indigldcomponents,” 2010-2012; 8
partners from 5 countries, project budget: EUR Billion, Coordinator: Stylianos
Neophytides, Advanced Energy Technologies (Grede€HT ICT is a partner in the
project.

- Project MEYS MEQ09114 - “Collaboration in Energy amthnoscience:USA and
Europe,” 2009, Principal investigator: RNDr.ZdkrHavlas, DrSc., Institute of Organic
Chemistry and Biochemistry AS CR, Co—principal istigator for FCHT ICT: as.prof.
Ing. Jaroslav Kvala, CSc.

Results in nanotechnologies/cooperation

— Protective metal alloy coatings

— Creation and modification of models for composiigterial property calculation
— Materials for tissue engineering

— Leucite—based dental composites

— Mixed transient metal oxide catalysts

— Consolidants of artistic stone objects

Experts/field

- as.prof. Ing. Bohumil Bernauer, CSc.— chemical medbgy, reactor engineering,
membrane reactors and processes, process modelling

- as.prof. Ing. Vaclav Hulinsky, CSc.— electron msmopy and microanalysis of inorganic
materials (glass, ceramics), TEM, SEM, nanoporoesibranes

- as.prof. Ing. Ivan Hiuttel, DrSc.— technology of theeparation of passive and active
integrated optics elements and structures (semiadod lasers, optical waveguides,
optical sensors)

- as.prof. Ing. FrantiSek Kovanda, CSc.— monocrystailgstal cultivation technology,
nanocomposite materials

- as.prof. Dr. Ing. Josef Krysa — photocatalysisgtebehemical and material engineering

- prof. Ing. Jindiich Leitner, DrSc.— thermodynamic properties of @aoxides, group Il1—
nitrides for applications in electronics and opéa#ionics

- prof. Ing. Josef MatouSek, DrSc.— glass chemigtd/technology, bioactive nanolayers

- as.prof. Ing. Vladimir Myslik, CSc.— laser techrgpts for modification and transfer of
inorganic and organic substances, preparationiofl#lyers sensitive to reduction and
oxidation atmospheres, study of chemical and elpblysical properties of deposited
layers, preparation of chemical conductive senandstheir testing

- prof. Ing. Josef PaSek, DrSc.— organic technologieslite catalysis
- prof. Ing. David Sedmidubsky, Dr.— spintronics

- Ing. Jan Serak, Ph.D. — nanocrystalline materjalssma nitriding of steel for tools,
optimisation and management of aluminium alloysués of intermetallic phases in
alumium alloys
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- prof. Ing. Vaclav Svatik, DrSc.— biocompatibility of modified polymershin metal
films

- as.prof. Dr. Ing. Dalibor Vofch - nanocrystaline metals and their alloys,
nanocrystalline surface layers, thin Al, Mg, Tiog#, metal composite materials

3.2.5.2 Faculty of Chemical Engineering (FCE TCI)
Technicka 5, 166 07 Prague 6 — Dejvice
www.vscht.cz

A brief description of the Faculty

The Faculty of Chemical Engineering was foundedrmsndependent faculty of TCI Prague
in 1960, under the name the Faculty of Automatisatind Economics (FAE). The Faculty is
made up of four basic professional departmentscsses and apparatuses, chemical and
food industry economics and management, mathematidsphysics). In 1969 the Faculty
was renamed the Faculty of Chemical Engineering=jFChe Faculty is comprised of seven
institutes.

Focus of research and development

Of the two research proposals conducted at the lfyafnom 2005-2011, the research
proposal MSM604613730Physicochemical methods of analysis and characteaton of
chemical systems and biosystenis 1/2005-12/2009; contained the most topics from
nanotechnology. Principal investigator: prof. I€arel Volka, CSc., For nomenclature —
area 5c, the nanotechnology research share eq@aitéd

The research activity focused on the acquisitiomei or higher—quality physicochemical
data characterizing chemical and biological systetitis the goal of describing or predicting
their thermodynamic properties and phase behavidarifying their chemical composition
or structure, designing systems with defined aiatyt other utility properties and designing
new analytical methods.Research was focused onrademecas, the following relate to
nanotechnology:

« Phase balances, fluid phase balances in technalbgiémportant systems,
theoretical, pseudoexperimental and experimentaliet of balance and metastable
phase transitions in macroscopic and nanostructystgms.

* Processes in phase interfaces and in membran#se émerphase between two fluid
bulk phases and between the solid and fluid pHasg—term biotoxic radionuclide
sorption on natural sorbents, the transport of gastures and vapours using
polymer membranes, interactions on nanoparticlefimdsurfaces.

In research FCE has a general focus on processiemngig, molecular engineering,
bioengineering, analytical and physical chemispggcess management, measurement and
control technologies. In 2011 a total of 43 graegearch projects were implemented at the
Faculty.

In nanotechnologies it is oriented primarily towardesearching the preparation and
characterisation of analytical, diagnostic andapeutic nanoparticles, further on researching
the preparation and characterisation of nanostredtsurfaces and polymer materials.
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Research in nanotechnologies
Nanotechnology research is carried out at thevietig departments:
e Department of Analytical Chemistry (V. Kral and Bolensky)

« Department of Chemical Engineering (P. Hasal, Mby?, J. Kosek, D. Snita, J.
Lindner and P. K&i)

The names of scientists working on research in te@hmologies and nanomaterials are given
in parentheses.

The molecular recognition in analytical chemistrpp at theDepartment of Analytical
Chemistry works on the preparation and characterisationamfparticles, modifications of
nanoparticles using selective receptors, the patipar of metal-boron nanocluster
nanoparticles, the preparation of porphyrin nanigas for use in medicine, ceramic
nanoparticles with photosensors and functionatisadif dendrimers.

The microsystem laboratory at tBepartment of Chemical Engineeringstudies transport
phenomena in nanostructured systems and condwxieetital and experimental analyses of
chemical and biological processes which can be e@mphted on a nanoscale. The
preparation of structured nanolayers of biologicalttive molecules and the nanostructures
of polymer materials are studied. Atom force micaysy (AFM) is used in the study.

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project MEYS 7E09076 — “Nanocomposite and Nanctired Polymeric Membranes
for Gas and Vapour Separations,” 2009-2012; Pratdipvestigator: Ing.Karel Friess,
Ph.D.

- Project MEYS MEB061108 — “The development of ckétn based biomedical
polymers with antibacterial properties,” 2011-20B2ncipal investigator: as.prof. Ing.
FrantiSek Stpanek, Ph.D.

- Project GA CR GA203/09/0675 — “The use of gold ramarticles in capillary
electrophoresis and capillary electrochromatogrdphy2009-2011; Principal
investigator: Dr. RNDr. David Sykora, Co-principalvestigators: RNDr. Véaclav
Kasicka, CSc., Institute of Organic Chemistry and Bioofgtry AS CR, and as.prof.
Ing. Ilvan MiksSik, DrSc., Physiological Institute AR

- Project GA CR GA203/08/0217 — “Measurement of vappressure of metal organic
and related precursors for use in nanostructurelymteon,” 2008-2010; Principal
investigator: prof. Ing. Vlastimil &icka, CSc., Co—principal investigator: as.prof. Ing.
Eduard Hulicius, CSc., Institute of Physics AS CR

- Project GA CR GAP106/10/1568 — “Optimisation ofitsport and catalytic properties of
porous materials on the micro— and nano—scale &indigital reconstruction,” 2010—
2013; Principal investigator: Ing.Petr &pPh.D.

- Project GA CR GA104/09/1810 — “The mechanism ggstdi mass transfer.The effects
of diffusivity and solid micro— and nanoparticle2009-2011; Principal investigator:
Ing. Michal Kord&, Ph.D.
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b)

Project GA CR GA104/07/1127 — “Mathematical modgjliand experimental study of
the evolution of the mesoscopic structure of polymeaterials,” 1/2007-12/2009;
Principal investigator: Ing. Juraj Kosek, Dr.

Project GA CR GA203/08/1445 — “Functional moleculaeezers on bis Trogers bases,”
1/2008-12/2010; Principal investigator: Ing. Bohubwlensky, Ph.D.

Projects on whose implementation the Faculty ipeoating:

Project GA CR GAP108/11/1298 — “Detection layerssdzh on composites of
organocomplexes and nanoparticles for chemical ossfis 2011-2014; Principal
investigator: Ing. 3 Bulit, Ph.D., Institute of Physics AS CR, Co—princigalastigator
for FCE: as.prof. Ing. Martin \iata, Dr.

Project GA CR GA203/09/0422 — “The study of photciical processes in free
nanoparticles with atmospheric and biophysical vaabee,” 2009-2013; Principal
investigator: Mgr. Michal Farnik, Ph.D., J. Heyrkysinstitute of Physical Chemistry
AS CR, Co—principal investigator for FCE: as.pRNDr. Petr Slaviek, Ph.D.

Project MIT FR-TI3/521 - “Technology of the pregaya of new magnetic
nanoparticles for diagnostics and therapy in orgglo 2011-2015; Principal
investigator: Ing. 3 Zelenka, CSc., SYNPO, a.s., Co—principal invedtig for FCE:
prof. RNDr. Vladimir Kral, DrSc.

Project MIT FR-TI1/548 — “Pilot project for manufadng of nanoparticles of oxides
and mixed oxides of Zr, Ti, Al, Li and Mn,” 2009-28 Principal investigator: prof.
Ing. Bohuslav Dolezal, CSc., Co—principal invediigafor FCE: Ing.Vladimir Zdimal,
CSc.

Project AS CR KAN200100801 - "Bioactive biocompkgibsurfaces and new
nanostructured composites for applications in mediand drug delivery," 1/2008—
12/2012; Principal investigator — prof. RNDr. Mild&sladek, CSc., HDR, Institute of
Physics AS CR, Prague, Co—principal investigatorOE: prof. RNDr. Viadimir Kral,
DrSc.

Project AS CR KAN208240651 — “Study of interactiaofsbiological macromolecules
and nanolayers with a view to research of polymierafiuid biosensors and therapeutic
nanoparticles,” 7/2006—12/2010; Principal invedtigaprof. RNDr. BlankaRihova,
DrSc., Institute of Microbiology AS CR, Prague, @oncipal investigator for FCE:
as.prof. Ing. Pavel Hasal, CSc. The task of FCE thasstudy of the interactions of
biological macromolecules and nanolayers with augomn polymer microfluid
biosensors and therapeutic nanoparticles.

Experts/field

as.prof. Ing. Pavel Hasal, CSc.— nanostructuredatfhitd and polymer systems
Ing.Juraj Kosek, Ph.D. — characterisation and miondedf nanostructured materials
prof. RNDr. Vladimir Kral, CSc.— molecular recogdait

as.prof. Ing. Dalimil Snita, CSc.— production anda@cterisation of nanostructured
materials and systems
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3.2.5.3 Faculty of Food and Biochemical Technology (FFBT ICT)
Technicka 5, 166 07 Prague 6 — Dejvice
www.vscht.cz

A brief description of the Faculty

The Faculty of Food Technology was established9iB2las one of the three faculties of the
independent Institute of Chemical Technology, Peadihe Faculty has had the name it uses
to this day since 1969.

Focus of research and development

Research and development at the Faculty is caotiedt seven departments:
- Department of Fermentation Chemistry and Bioenginge

- Department of Biochemistry and Microbiology

- Department of Carbohydrate Chemistry and Technology

- Department of Dairy and Fat Technology

- Department of Food Chemistry and Analysis

- Department of Food Preservation and Meat Technology

- Department of Chemistry of Natural Compounds

In 2011 a total of 90 programme research projeet®wmplemented at the Faculty.

Projects implemented in nanotechnologies

a) Projects involving international cooperation:

- Project 7FP EU Small type, KBBE+NMP thematic ptiprproject name: NANOLYSE
— “Nanoparticles in Food: Analytical methods fotef#ion and characterisation,” 2010—
2012; 10 partners from 8 countries, project budgetR 4.05 million, Coordinator: Jelte
Zeilstra, Stichting Dienst Landbouwkundig Onderzogletherlands, FBBT ICT is a
partner in the project; Principal investigator: forgy.Jana HajSlova, CSc. The project
was also supported from national sources as panedf/EYS 7E10038 project.

b) Projects on whose implementation the Faculty ipevating:

- Project MEYS 2B08062 — “Genetic and physiologicahmpulation with bacterial
degraders of aromatic pollutants and their appbodt 2008-2011; Principal
investigator: Ing. Miroslav Patek, CSc., InstitafeMicrobiology AS CR, Co—principal
investigator for FBBT ICT: prof. RNDr. Vladimir Ji#, DrSc.

- Project GA CR GAP304/10/1951 — “Nanoliposomes fiar development of recombinant
vaccines and targeted immunotherapies,” 2010-2@%Bicipal investigator: RNDr.
Jaroslav Turanek, CSc., Research Institute of Vfetey Medicine, Co—principal
investigator for FBBT ICT: prof. RNDr. Pavel Dras&xSc.

Experts/field
- prof. Ing. Zdegk Bubnik, CSc.— food processes
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- prof. Ing. Jan& opikova,CSc.— analysis of saccharides and polysaiciss
- as.prof. Ing. Ladisla¢urda, CSc.— dairy chemistry and technology

- prof. Ing. Vladimir Filip, CSc.— chemistry and tectogy of fats, detergents and
cosmetics

- as.prof. Ing. Marie HruSkové4, CSc.— cereal techgpland rheology laboratory

3.2.6 UNIVERSITY OF WEST BOHEMIA IN PILSEN (UWB)
Univerzitni 8, 306 14 Pilsen, ID: 49777513
WWW.ZCU.CZ

The University of West Bohemia in Pilsen (UWB) westablished 28 September 1991. It
merged the already existing University of Mechahidangineering and Electrical
Engineering and the Pedagogical Faculty in Pils&he University of Mechanical
Engineering and Electrical Engineering had beemded in 1949 as part of the Czech
Technical University in Prague. In 1960 it was dad into two faculties — mechanical and
electrical engineering.Two new faculties — applssiences and economics were created in
1990. At the present time UWB has seven facultiess the only institution of higher
learning in the West Bohemia region to prepare dspen the fields of: mechanical
engineering, electrical engineering, informaticsppleed mathematics, physics and
mechanics, economics, education, philosophy, pighl social and cultural anthropology,
archaeology, law and public administration. Rede#&@lso carried out in the above fields to
the extent of the university’s capabilities. Namdteology research is carried out to a limited
degree at the Faculty of Applied Science and tteilBaof Mechanical Engineering.

3.2.6.1 Faculty of Applied Science (FAS UWB)
Univerzitni 22, 306 14 Pilsen
www.fav.zcu.cz

A brief description of the Faculty

The Faculty of Applied Science UWB was founded 89Q. It is an engineering—natural
science faculty. Scientific research activities aegried out in informatics and computer
science, mathematics, cybernetics, physics and améesh The Faculty is divided into five
departments. The Department of Physics (head: dekyland to a limited extent the
Department of Mechanics (head: V. LaS) are engagaednotechnologies.

Focus of research and development

From 2005-2011 three research proposals were ingoisd at FAS UWB, two of which
were focused to a certain extent on nanotechnology.

Research proposalMSM4977751302Rrdcesses in discharge plasma and new thin layer
materials with unique properties,” 1/2005-12/2010; Principal investigator: prof. BN
Jaroslav MEek, CSc.; total costs for the entire period of fineject equalled CZK 76.379
million, CZK 67.330 million of which was from thdade budget. For nomenclature — area
6b, the nanotechnology research share equalled 20%.
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The research proposal focused on the solution it problems in discharge plasma physics,
plasma chemistry, surface physics and engineetimg,layer physics, solid state physics,
electrical engineering and vacuum technology inneation with the use of thin layer
materials with unique physical and functional pmies. These materials were prepared in
particular using unconventional processes in digghglasma of various types, primarily
magnetron or microwave discharge. Attention wasotlV primarily to modelling and
diagnostics of imbalanced discharge plasma, stddthe processes of layer growth and
surface modification, design and research of n@smph sources for thin layer deposition and
surface modification, characterization of surfaceseated and also the study of
thermomechanical processes in materials. Reseatlityawas focused principally on new
nanostructured thin layer materials, new thin layeaterials on ternary and quaternary
systems of carbon, silicon, boron, nitrogen an@othaterials.

Research proposalMSM4977751303Rreédiction of failures of heterogeneous materials
and components of mechanical and biomechanical sgshs” 1/2005-12/2011; Principal
investigator: prof. Ing. Vladimir Zeman, DrSc.;abtosts for the entire period of the project
equalled CZK 62.846 million, CZK 60.346 million @fhich was from the state budget. For
nomenclature — area 6b, the nanotechnological refsshare equalled 5%.

The research proposal was focused on investigatiracesses of the breakdown of
heterogeneous materials and selected componentsnezhanical and biomechanical
systems.The breakdown processes were examined ebemmively using analytical,
numerical and experimental methods from macrosctmpymicroscopy to achieve their
connection in the calculation model. Reasons feakdown were sought on macroscopic
scales with the goal of minimizing the risk of thecurrence of failures. The subject of the
research proposal was the investigation of a stradbreakdown under dynamic loads, live
organism tissue damage by breakdown of cohesiveoess cellular level, according to
macro loading or chemical and physiological proessnd of dynamic properties of selected
complex mechanical systems.

Research in nanotechnologies

The study of nanostructured materials (layers) basn one of the main fields of the
Department of Physicsfor almost 20 years.Research in the technologgysr preparation
(magnetron sputtering, unconventional plasma pse®sas well as research in the properties
of such layers are carried out. The goal of workhis practical application of results
achieved. The main researchers are: J. Musil,&&kdnd P. Zeman.

At the Department of Mechanicsin the Microstructure Mechanics Division Ing. Olga
Blahové, Ph.D. is involved in the mechanical préipsrof micro— and nanolayers.

In 2011 a total 62 programme research projects wepéemented at the FAS UWB.These
include the project ED1.1.00/02.0090TI$ — “New technologies for the information
society’ in the framework of which a modern European eberede research centre should be
built from 2011-2014 at a cost of CZK 822 millidnofn structural funds of the Operational
Programme Research and Development for Innovatiim. research focus of the centre is
oriented towards cybernetics and informatics, apndcentrates on intelligent decision—
making, automatic control, speech synthesis, cldesign and biomechanical models, that is
on the key disciplines for modern cybernetic, infation, communication and mechatronic
technology development. The other direction focuses material research, in which
nanostructured thin layer materials on a plasman@ogy base development is highlighted.
A new building for centre offices and laboratorigigh a total useful area of 12,269°m
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should be built as part of the project. In the ffiphase it is planned that approximately 180
research and specialised employees will work indéwetre, 70 of these positions will be
newly created jobs. Another goal of the projecthis creation of a network of cooperating
research institutions abroad and in the Czech Rigplibe partner’s project is the Research
Institute of Geodesy, Topograhy and Cartography.

Another major investment project which the Faculgy involved in is the project
ED.4.1.00/04.0192 GTPVV, in the framework of which a new educational certuilding
for the further development of the Faculty of AppliScience at UWB, Pilsen, is to be built
and equipped, primarily for the doctoral and come@anaster’s study programmes at FAS.
The centre is to be built from 2011-2014 at a 06$2ZK 377.2 million (from the structural
funds of the Operational Programme Research aneélbgwent for Innovation).

Projects implemented in nanotechnologies

- Project 7FP EU Large type, NMP thematic prioritypjpct name:N2P — “Flexible
production technologies and equipment based on sghssic pressure plasma
processing for 3D nano structured surfaces,” 20082222 partners from 8 countries,
project budget:EUR 10.47 million, Coordinator: WalKrause, Fraunhofer—Gesselshaft
zur Foerderung Der Angewandten Forschung e.v., @eynFAS UWB is a partner in
the project, Principal investigator for FAS UWB:ofrIng. Jindich Musil, DrSc. The
project was also supported from national sourcemésof the MEYS 7E09039 project.

- Project MIT 2A-1TP1/037 — “Nuclear power plant $afn the event of LOCA-type
emergencies,” 2006—2011; Principal investigatog.@iga Blahovéa, Ph.D., FAS UWB,
Co—principal investigator: Ing. Karel Kloc, CSc.JR/Praha a.s.

- Project GA CR GAP108/11/0853 — “Nanostructures wieimsition metals: Towards ab—
initio material design,” 2011-2015; Principal intigator: RNDr. Ongej Sipr, CSc.,
Institute of Physics AS CR, Co—principal investaafor FAS UWB: Ing. Robert
Cimrman, Ph.D.

Experts/field

- Ing. Olga Bladhov4, Ph.D. — mechanical properties micro— and nanolayers,
nanoindentation

- prof. Ing. Jindich Musil, DrSc.— nanostructured and nanocompdaiers, PVD, CVD
sputtering methods, technology for the preparatdnlayers with controlled grain
dimension in the scope of 1-10 nm

- prof. RNDr. Jaroslav \dek, CSc.— plasma physics, plasma chemistry, tlyiarlphysics
and solid state physics

- Ing. Petr Zeman, Ph.D. — nanocrystallisation frogold state

179



3.2.6.2 Faculty of Mechanical Engineering (FME UWB)
Univerzitni 22, 306 14 Pilsen
www.fst.zcu.cz

A brief description of the Faculty

The Faculty of Mechanical Engineering UWB in Pilssrone of the oldest faculties at the

Pilsen universities.lts beginnings reach back td919The basic mechanical engineering

disciplines are taught here, and research and a@vent activities in them also take place.

In 2011 the Faculty was divided into five field defmments, two research centres and the
Regional Institute of Technology (RIT).

Focus of research and development

From 20052011 research at FME was focused ondliian of a number of problems in
mechanical engineering, particularly as part of MEprojects in the “Research Centres”
programme.

- 1MO0507 - “Research of Production Engineering Temhes and Technologies,”
1/2005-12/2011; Principal investigator-Coordinapoaf. Ing. Jaromir HouSa, DrSc.

- 1MO0519 - “Research Centre of Rail Vehicles,” 1/260%/2011; Principal investigator—
Coordinator: as.prof. Ing. Petr Heller, CSc.

- 1M06032 — “Research Centre of Forming TechnolodyORTECH,” 3/2006-12/2011;
Principal investigator—Coordinator: prof. Dr. If§phuslav MaSekThe issues resolved at
this centre have a certain connection with nanateldyy (the creation of ultra—fine
grain structure using extreme plastic deformation).

In 2011 a total 30 programme research projects wepmemented at the Faculty.These
included ProjecED2.1.00/03.0093 — Regional Institute of Technology RIT. Within its
framework a regional research centre is to be htilhe Faculty from 2011-2014 at a cost of
CZK 455.5 million. The centre is to be involveddalculation and experimental support of
designing modern vehicle structures and manufagjumachines and equipment as well as
on research, development and optimisation of maupiproduction technologies.

Research in nanotechnologies

To a limited extent this is carried out in the Hacat the Department of Materials and
Mechanical Metallurgy (head: prof. Ing. Vaclav Mentl, CSc.). The depamts scientific
research activities are focused on the structurenefal and non-metal materials, their
mechanical properties and heat processing, foribabdf difficult—to—form materials,
including the numerical simulation of forging aneal processing, special welding methods,
unconventional methods for casting and engineeofghin layers and surfaces. The
evaluation of the mechanical properties of thirelayand nanostructured materials using the
nanoindentation method is connected with nanotdolggoresearch, as well as research of
bulk materials containing nanoscale structured @hasResearch in biodegradable
nanocomposites and inorganic—organic hybrid systers chapter in its own right. The
following researchers are involved in nanotechnglagearch: J. Zrnik, A. iz, O. Blahova,

P. Duchek and I. $panek.
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At the Department of Machine Design(head: as.prof. Ing. V. LaSova, Ph.D.) researdhén
application of unconventional methods in the desigrmachines focused on the use of
composite matrices modified using nanoparticlestgiace.

Projects implemented in nanotechnologies

- Project GA CR GA101/08/0299 - “Research of smarmmposite elements of
manufacturing machines from ultra high modulatdutes and matrices modified using
nanoparticles,” 2008-2011; Principal investigatms:prof. Ing. Vaclava LaSova, Ph.D.,
FME UWB, Co-—principal investigator: Ing.Ofgj Uher, Ph.D., Compo Tech PLUS,
spol s r.o., prof. Ing. Milan &itka, CSc.,CTU in Prague/Faculty of Machine
Engineering

- Project AS CR IAAX08240901 — “New inorganic—orgahigbrid nanomaterials,” 2009—
2013; Principal investigator: prof. Ing. Pavel Lalkt CSc., ICT, Co—principal
investigator for FME UWB: as.prof. Ing. Petr Duch€iSc.

- Project MIT FR-TI1/566 — “Research and developmerit high value—added
nanocomposite biologically degradable material§0®2-2013; Principal investigator:
Ing. Eva Slavikova, LYCKEBY AMYLEX, a.s., Co—primgal investigator for FME
UWB: as.prof. Ing. Petr Duchek, CSc.

Experts/field

- as.prof. Olga Blahova, Ph.D. — mechanical properid micro— and nanolayers,
properties of materials in micro— and nano—volumesipindentation

- as.prof. Ing. Petr Duchek, CSc.— the preparatiomafganic—organic hybrid materials
with a clay component, nanocomposite biodegradab&erials based on natural
substances

- as.prof. Dr. Ing. Antonin Kz — thin wear—resistant layers, their analysigdtogy,
microhardness, structure, adhesive—cohesive pieppdnd industrial applications

- RNDr. Ivo Sepanek — thin layer deposition optimisation particly using PVD
technologies, properties and behaviour (particulareéchanical) of thin layer systems —
substrate and in sites on the surface of matdriaisicron and submicron to nanometric
areas, particularly nanoindentation measuring, imalemtation

- prof. Ing. Jozef Zrnik, CSc.— metal forming by sevplastic deformation (ECAP), metal
alloys

3.2.7 TECHNICAL UNIVERSITY OF LIBEREC (TUL)

Studentska 2, 461 17 Liberec, ID: 46747885

www.tul.cz

The Technical University of Liberec is a successor the Mechanical Engineering
University, which was founded in 1953 and offeradiges at a single faculty — the Faculty of
Mechanical Engineering. In 1960 the establismenthef Faculty of Textile Engineering

followed. The Mechanical Engineering University ri@y became unique in the training of
university—educated professionals for the textil@ustry, which it retains in Liberec to this
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day. From 1990-1995 an additional four facultiesdgmogical, economic, architecture and
the faculty of mechatronics) were added to theimaigtwo (mechanical engineering and
textile). In 2004 the Institute of Healthcare Saglivas added as a separate unit at TUL.In
this way the spectrum of study programmes offeress wignificantly increased. The
Technical University in Liberec has gradually baeansformed from a solely technically
oriented institute of higher education to a rencavamiversity, which connects technical
education and education in the humanities and alasgiences. Nanotechnology research is
carried out at the following faculties:

- Faculty of Mechanical Engineering
- Faculty of Textile Engineering
- Faculty of Education

- Faculty of Mechatronics and Interdisciplinary Eregning Studies

In 2009 at TUL thdnstitute for Nanomaterials, Advanced Technologiegnd Innovation
(www.cxi.tul.cz) was created. It is implementinggtiCentre for Nanomaterials, Advanced
Technologies and Innovation project.Total costsK@40 million, Project implementation:
2009-2013. The project connects technical labaetdrom TUL and their cooperation with
important entities from the application sphere. Thentre focuses on material research and
competitive mechanical engineering with an emphasithe practical applicability of results
from R&D.

The goal of the project is to expand the existiegearch and development infrastructure and
equip it with top level research equipment so aeneure at TUL long—term sustainable

growth in material research, including researchanomaterials and competitive mechanical
engineering.

The Centre’s management team:
- as.prof. Ing. Petrdma, CSc.— Director of the Institute

- prof. Ing. Jaroslav Beran, CSc.— head of the rebe@rogramme in competitive
mechanical engineering

- prof. Ing. Petr Louda, CSc.— head of the researegramme in material research

3.2.7.1 Faculty of Mechanical Engineering (FME TUL)
Studentska 2, 461 17 Liberec
www.fs.tul.cz

A brief description of the Faculty

The Faculty of Mechanical Engineering is the oldesulty at the Technical University of

Liberec. It provides university education in undedypate, master's and doctoral study
programmes. Teaching and scientific research #esviare carried out in the fields of

mechanical engineering technology, applied meckanicachine and equipment design,
manufacturing systems and processes and automatitrot systems in mechanical

engineering. The strategic directions of scien@asearch and development are material
engineering, competitive machines, equipment andbilmo resources, progressive

technological and manufacturing processes, andggnaccumulation and transfer. The
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Faculty has 11 departments and the necessary tabpréacilities which enable it to
implement complex research and development projiotrks extensively with businesses
in industry, through which it realises the transfet research results into practical
applications.

Focus of research and development in nanotechnology

Research and development at FME TUL is concentratedeveral thematic units in
nanotechnology:

Research in nano surface engineering (prof. Inty.IR&ida, CSc, prof. RNDr. Petr Spatenka,
CSc., Ing.AlesS Kolouch, Ph.p.

Development of machine mechanisms for nanofibreufaature, in particular from
polymer melts and inorganic nanofibres.Research 3ib nanofabrics and
manufacturing equipment. (prof. Ing. Ladislav &ky CSc. and Ing.Martin
Koneiny, Ph.D.)

Research and development of equipment producingfitme and nanofibre layers
for medical and special applications (prof. Ingodtav Beran, CSc.)

Development of nanofilters for protective masks agdipment for manufacture of
these filters (prof. Ing. Jaroslav Beran, CSc.,f.ping. Ladislav Segik, CSc.,
as.prof. Ing. Martin Bilek, Ph.D. and prof. Dr. IRetr Lenfeld)

Research and development of nanocomposites, useclay nanoplates
(montmorillonite) as filler for synthetic matricésr improving useful properties,
ultrasound assessment of the weldability of sucmooamposites. (prof. Dr. Ing.
Petr Lenfeld)

The use of carbon nanotubes for practical apptinati(prof. Dr. Ing. Petr Lenfeld)

The use of nanomaterials in energy generationitiasil(enthalpic heat exchanger)
and use of nanofluids for intensification of heednsfer. (as.prof. Ing. Vaclav
Dvorak, Ph.D., as.prof. Ing. Tomas Vit, Ph.D.)

Micromanipulator development for nanofibre manufaicty by tensile extrusion
(Ing.Michal Mouka, Ph.D.)

Projects implemented in nanotechnologies

a)

Projects implemented by the Faculty:

Project TA CR TA01010946 — “Research in the usefaperties and possibilities for
application of polymer materials with natural fikeand nanofillers based on synthetic
and PLA matrices,” 2011-2013; Principal investigatbr. Ing. Petr Lenfeld, Co—
principal investigator: Ing. Zdeék Severa, Ph.D., Magna Exteriors & Interiors
(Bohemia) s.r.o.

Project Ministry of Interior VG20122014078 — “Apetl research of new generation
protective masks with nanofilters to improve prdéitat of persons from the structural,
technological and material perspective,” 2012—20Rdncipal investigator: prof. Dr.
Ing. Petr Lenfeld

Project MEYS ME10145 — “Modification of nanofibreaterials by plasma technologies
for biological applications,” 2010-2012; Principalestigator: prof. Ing. Petr Louda,
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b)

CSc., Co—principal investigator: RNDr. EvZen AmleESc.Charles University in
Prague/2nd Faculty of Medicine

Projects on whose implementation the Faculty isoepating:

Project MIT FR-TI3/845 — “Technology for manufadhg inorganic nanofibres,”
2011-2014; Principal investigator: Ing. Jaomelik, ELMARCO, Co-principal
investigator for FME TUL: prof. Ing. Ladislav S&k, CSc.

Project MIT FR-TI3/373 — “Research and developnuémew sub—ledeburite steel tools
for wood working with improved efficiency,” 2011-28; Principal investigator: Ing.
Jiti Krejéik, CSc., SVUM a.s., Co—principal investigator faviE TUL: prof. Ing. Petr
Louda, CSc.

Project MIT FR-TI1/103 — “Research of technolodi@sapplication of sandwich—type
coating with nanostructures oriented for pressstasing the PA CVD method,” 2009—
2013; Principal investigator: Ing Slavomir ##§5, CSc.,VUHZ a.s., Co-—principal
investigator for FME TUL: prof. Ing. Petr Louda, €S

Project MIT FR-TI3/451 — “Productive technologiesr fproduction of nanofibres,”
2009-2012; Principal investigator: Ing. Jadmelik, ELMARCO, Co-principal
investigator for FME TUL.: prof. Ing. Ladislav S&k, CSc.

Project MIT 2A-3TP1/120 — “Equipment for nanofibpgeparation from polymer
melts,” 4/2008-12/2011; Principal investigator: .rn Cmelik, ELMARCO, Co-
principal investigator for FME TUL: prof. Ing. Laglav Sevik, CSc.

Project MIT 2A-1TP1/113 — “Design of special teatimachines for manufacturing
nanofibres,” 11/2006-12/2009; Principal investigatmg. JanCmelik, ELMARCO,
Co—principal investigator for FME TUL.: prof. Ingadislav Sewik, CSc.

Project TA CR Alfa TA 01020313 - “Enthalpic heat-air exchanger development,”
2011-2014; Principal investigator: C2W s.r.o., Qirgpal investigator: FME TUL

Project MEYS, Operational Programme Research andelBDpment for Innovation,
EDO0005/01/01 — “Centre for Nanomaterials, Advand@ethnologies and Innovation,”
2009-2013; Principal investigator: as.prof. IngtrPBima, CSc., TUL, Co—principal
investigator: FME TUL

Project MEYS EE2.3.09.0109 — “Communication skélvdlopment in science using the
NANO model pilot project,” 2009-2012; Principal gstigator: Petra Rydalova, TUL,
Co—principal investigator: FME TUL

Project MEYS, Research Centre Programme, 1M0O57A +eSearch centre for nano
surface engineering,” 1/2005-12/2011; Principalestigator: Ing.FrantiSek Peterka,
Ph.D., ATG s.r.0., Prague, Co—principal investigdts FME TUL: Ing.AleS Kolouch,
Ph.D.

Project GA CR GAP108/10/1296 — “Development andrati@risation of active hybrid
fabrics with integrated micron diameter NiTi fibredth a nano grain structure,” 2010—
2012, Principal investigator: Ing. L&kl Heller, Ph.D., Institute of Physics AS CR, Co—
principal investigator for FME TUL: prof.Ing.BohdaMarvalova, CSc.
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- “Innovation and development of nanomaterial stuciésthe Technical University in
Liberec,” Principal Investigator: prof.SedlbauerlJd; Co—principal investigator for
FME TUL: prof. Ing. Petr Louda, CSc.

- “Education and contact centre for industrial naobtemlogical surface treatments,”
Recipient: Masaryk University, Brno/Faculty of Sues, Co—principal investigator for
FME TUL: prof. RNDr. Petr Spatenka, CSc.

- Project MIT OPPI —“NANOPROGRESS Cluster Projectg-@rincipal investigator for
FME TUL: prof. Ing. Jaroslav Beran, CSc.

Experts/field

- prof. Ing. Jaroslav Beran, CSc.— design of machares equipment for nanofibre and
nanofibre layer manufacturing

- as.prof. Ing. Vaclav Duvdk, Ph.D.— nanomaterial application in energy getieamn
facilities

- Ing. Ale§ Kolouch, Ph.D. — surface engineering
- prof. Dr. Ing. Petr Lenfeld — nanocomposite mantufacg technologies
- prof. Ing. Petr Louda, CSc.— plasma technologtag, layer properties

- prof. Ing. Ladislav Seiik, CSc — design of machines and equipment for fitaneo
manufacturing

- prof. RNDr. Petr Spatenka, CSc.— plasma technaogieposition of biocompatible
layers

3.2.7.2 Faculty of Textile Engineering (FT TUL)
Studentska 2, 461 17 Liberec
www.ft.tul.cz

A brief description of the Faculty

FTE TUL was created in 1960 under the influencehaf textile industry tradition in the
region. At the present time it provides teachingl aesearch of comprehensive issues in
fabrics. The Faculty has eight departments. Rekees@at the Department of Nonwovens are
engaged in nanotechnologies.

Focus of research and development

From 2005-2011 research and development at FT DOk place within the framework of
two research centres — “Textile 11" and the “Cerftre Quality and Reliability” — and several
grant projects focused for the most part on namoiglogy — research and manufacture of
nanofibres and nanofabrics.

Nanotechnology research is carried out at Brepartment of Nonwovens(head: prof.
RNDr. David Lukas, CSc., researchers: O. Jirsadkriza, K. Kalinovd), and to a less extent
at theDepartment of Textile Materials (head: Ing.Jakub Wiener, Ph.D.).
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Projects implemented in nanotechnologies

a)

b)

Projects whose recipient is the Faculty:

Project MEYS MEBO041008 — “Manufacturing compositenafibres and their use as
composite system reinforcements,” 2010-2011; Ryaicinvestigator: as.prof. Ing.
Lenka Martinov4, CSc.

Project MEYS MEB040704 — “The study of nanofibromsiterials and their use for
carbonisation and composite material preparatiod/2008-12/2008; Principal
investigator: prof. RNDr. David Lukas, CSc.

Project GA CR GP106/07/P044 — “Transport and atgnrpof sound in nanofibre
assemblies,” 1/2007-12/2009; Principal investigdttg. Klara Kalinova, Ph.D.

Projects on whose implementation the Faculty isoepating:

Projects of GA CR

Project GA CR 106/09/1378 — “Micro— and nanofibfiesn biodegradable polymers,”
2009-2012; Principal investigator: as.prof. Ingi Brozek, CSc., FCHT ICT, Co-
principal investigator for FT TUL: Ing. Lenka Mantiva, CSc.

Project GA AS CR IAA500390702 — “Scaffolds from fibre materials with inbuilt

liposomes,” 1/2007-12/2011; Principal investigatms:prof. RNDr. EvZzen Amler, CSc.,
Institute of Experimental Medicine AS CR, Pragu@—@rincipal investigator for FT
TUL: prof. RNDr. David Lukas, CSc.

Project GA CR GA203/08/0831 — “Nanotissues prodgciinglet oxygen,” 1/2007—
12/2010; Principal investigator: RNDr.iJiMosinger, Ph.D., Charles University in
Pragug¢Faculty of Science, Co—principal investigator far FUL: prof. RNDr. Oldich
Jirsak, CSc.

Project of GA CR GA304/07/1129 - *“Polarised culsuref hepatocytes and
mesenchymal cells on nanofibre layers in the erpamtal bioreactor,” 1/2007-12/2009;
Principal investigator: prof. MUDr. Miroslav Ryska&;Sc., Charles University in
Prague/2nd LF, Co—principal investigator for FT T.ycof. RNDr. Oldich Jirsak, CSc.

Other projects

Project AS CR IAA500390702 — “Scaffolds from namoé materials with inbuilt
liposomes,” 2007-2011; Principal investigator: esfp RNDr. EvZzen Amler,
CSc.,Institute of Experimental Medicine AS CR, RmagCo—principal investigator for
FT TUL: prof. RNDr. David Lukas, CSc

Project AS CR KAN101630651 — “Preparation of nailmd and nano—coatings on
fabrics using plasma surface treatment at atmogplmessure,” 7/2006-12/2010;
Principal investigator: prof. RNDr. MirkoCernak, CSc., Masaryk University in
Brno/Faculty of Sciences, Co—principal investigator f&f TUL: as.prof. Ing. Jakub
Wiener, Ph.D.

Project MIT FT-TA5/007 — “Advanced research in naaterials for fabrics,” 3/2008—
11/2010; Principal investigator: Ing.Antonin d8dth, Ceské technologické centrum pro
anorganické pigmenty a.s.féPov, Co—principal investigator for FT TUL: as.prdrfig.
Jakub Wiener, Ph.D.
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Experts/field
- Ing. Jakub Hiiza — fibrous filter, filtration properties of fibus materials

- prof. RNDr. Oldich Jirsak, CSc.— nonwoven fabrics, technical ithr fibres,
nanofibres

- prof. RNDr. David Lukas, CSc.— material engineeragfghonwoven fabrics, fabrics for
healthcare

- as.prof. Ing. Jakub Wiener, Ph.D. — dyeing — thécakand practical aspects, optical
behaviour of textile systems

3.2.7.3 Faculty of Science, Humanities and Education (FE TUL)
Studentska 2, 461 17 Liberec
www.fs.tul.cz

A brief description of the Faculty

The tradition of teacher training in Liberec exteithck more than 200 years. Teachers were
systematically prepared here for their careerstistprin 1779 at “preparands.” On 16
September 1892 the first year of the Teaching titstivas ceremoniously initiated at Keil
Hill. In 1990 the tradition of teacher training wemnewed in Liberec when the Faculty of
Education was opened as part of the Technical UWsityein Liberec (originally the
Mechanical Engineering University).

Focus of research and development

Research in sol-gel base sensors at nanometris szeonducted at the Department of
Chemistry under as.prof.ing. P. Exnar, CSc. Thiseaech involves cooperation on
international research projects.

Projects implemented in nanotechnologies

- Project MEYS EUREKA programme OE 222 (E!3653 SENSHT"Sensor systems for
smart fabrics,” 3/2006-12/2010; Principal investiga Ing.Pavol Oz#ak, TESLA
BLATNA, a.s., Co—principal investigator for FE TUhs.prof. Ing. Petr Exnar, CSc., FE
TUL developed sensor layers for indication of maist and hazardous gases and
measured the properties of sensors with thesedayer

- Cooperation on Project 6FP EU NAPOLYDE — “Nano—8tueed Polymer Deposition
Processes for Mass Production of Innovative SystemEnergy Production & Control
and for Smart Devices,” Coordinator: Patrick Chag&echerche e Développement du
Groupe Cockerill Sambre, Liege, Belgium, FE TULaned development of substrates
and manufacture of sensors through the company RABE a.s., Co-—principal
investigator for FE TUL: as.prof. Ing. Petr Exn@ic.

Expert/field

- as.prof. Ing. Petr Exnar, CSc. sensor systemgusinolayers
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3.2.7.4 Faculty of Mechatronics and Interdisciplinary Engineering
Studies (FM TUL)
Studentska 2, 461 17 Liberec

A brief description of the Faculty

The Faculty of Mechatronics and Interdisciplinatydies was created in 1995 as a faculty
focused primarily on fields combining technical diidines (electronics, control,
measurement) with informatics and natural scierfoesthematical modelling). FM TUL is
divided into 4 departments.

Focus of research and development

Scientific and creative activities at the Faculty Bocused on basic and applied research. The
key areas of the Faculty’s interest are: electriesgineering, electronics, control
technologies, measurement technologies, informatemhnologies, artificial intelligence,
mechatronics, mathematical modelling processesyalagcience engineering. In 2011 a total
72 programme research projects were implementeEMarUL.

Research in nanotechnologys focused on researching elementary nano—irontange in
water treatment; researching the surface functisai@n abilities of nanofibres and their use
as filters, catalysts or carriers of biological erals; risks and toxicity of nanomaterials. The
University also prepares students for practicalkmor nanomaterials, and since 2008 has
offered the specialised field of nanomaterials. ®taohnology research is carried out at the
Department of New Technologies and Applied Infoiogat(head: prof. Dr. Ing. i
Maryska).

Projects implemented in nanotechnologies

- Project MIT FR-TI3/622 — “Development and use dfutie reactive barriers based on
micro—Fe and nano-Fe for remediation,” 2011-201dnckal investigator: RNDr.
Jaroslav Hrabal, MEGA, a.s., Co—principal invedtigdor FM TUL: as.prof. Dr. Ing.
Miroslav Cernik, CSc.

- Project TA CR TA01021792 — “Development of combineaho-bio technology for
remediation up chromium contamination,” 2011-20R#dAncipal investigator: RNDr.Jan
Németek, ENACON s.r.0., Co—principal investigator for FMJL: as.prof. Dr. Ing.
Miroslav Cernik, CSc.

- Project TA CR TA01021304 — “Application of electicfield for remediation of sites
contaminated by organic pollutants,” 2011-2013né&pal investigator: RNDr. Jaroslav
Hrabal — MEGA, a.s., Co—principal investigators Fdl TUL: as.prof. Dr. Ing. Miroslav
Cernik, CSc. and Ing.Jaroslav Nosek, Ph.D.

- Project TA CR TA01020348 — “Reversible storage rérgy in the rock massif,” 2011—
2014; Principal investigators: Mgr. Michal Vamek, Mgr. Jana Michalkova, RNDr.
Dagmar TrpkoSova, ISATech, s.r.o., Co—principal estigator for FM TUL:
as.prof.Ing.Miroslawernik, CSc.

- Project MEYS - “Research centres” programme 1MO05%¢lvanced remedial
technologies and processes (ARTEC),” 1/2005—-12/2Btithcipal investigator: prof. Dr.
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Ing. Jii MarySka, FM TUL.The use of elementary nano—ironif situ remediation was
researched.

- Project MEYS 2B08062 — “Genetic and physiologicahmpulation with bacterial
aromatic pollutant degraders and their applicati@®08—-2011; Principal investigator:
Ing. Miroslav Patek, CSc., Institute of MicrobiolodS CR, Co—principal investigator
for FM TUL: as.prof. Dr. Ing. MiroslaCernik, CSc.

- Project 7FP EU Small type, ENV+NMP thematic prigriproject name: NAMETECH —
“Development of intensified water treatment conseffity integrating nano— and
membrane technologies,” 2009-2012; 11 partners 8@wountries, project budget: EUR
2.87 million, Coordinator: Inge Genné, Vlaamse éfistg Voor Technologisch
Onderzoek N.V.(Belgium), FM TUL is a partner of {hmject.

Expert/field

- as.prof. Dr. Ing. MiroslawCernik, CSc.— the use of nano—iron and surface-eieat
nanofibres in water treatment, clean—up technofogie

3.2.8 JAN EVANGELISTA PURKYNE UNIVERSITY IN USTi NAD
LABEM (UJEP)

Hoteni 13, 400 96 Usti nad Labem, ID: 44555601

wWww.ujep.cz

The University was opened in September 1991. Aptlesent time the University has seven
faculties, research and development in nanotecigredovere identified only at the Faculty
of Science.

3.2.8.1 Faculty of Sciences (FS UJEP)
Ceské mladeze 8, 400 96 Usti nad Labem
WWW.SCi.ujep.cz

A brief description of the Faculty

The Faculty of Science was established 4 Novemld®52I1t was created through the
transformation of the Institute of Science UJER. rhission is teaching and developing
knowledge in the natural sciences. Most attent®rdevoted to plasma physics, plasma
chemistry, physics of thin layers, computer physicsmputer methods, biotechnology,
microbiology and biology of plants and animals, lsgggb geography, environmental
geography of synthesizing physical-geographical sowilal-geographical landscape aspects,
organic chemistry, modelling, calculations in chstnyi, instrumental analytical chemistry
methods, computer simulation and numerical analygiscompressible flow problems,
radiobiological process in live cells and self—-asisked imaging. The Faculty has six
departments (biology, physics, geography, chemistnformatics and mathematics).
Nanomaterials will be offered as a field of stuthrng in the 2012/2013 academic year.
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Focus of research and development

Research and Development at the Faculty of Scieve® focused primarily on solving
problems inside of one basic research centre (L&680The preparation, modification and
characterisation of energy beam materials”) andettprojects of the “Nanotechnology for
Society” programme. In addition 13 programme reagegrojects were implemented at the
Faculty in 2011. Nanotechnology research is perémfnat the Department of Physics
(researchers with a focus on nanotechnology relse&rdNovak, J. Pavlik, J. Lotitk and M.
Svec) and at the Department of Biology (the researavith a focus on nanotechnology
research is J. Maly).

Projects implemented in nanotechnologies

Project MEYS OC10053 - “Dendrimers in biomedicalplagations,” 2010-2012;
Principal investigator: as.prof. Ing. Martin LisBirSc., FS UJEP

Project MEYS Basic Research Centre Programme LCB004The preparation,
modification and characterisation of energy beanenls,” 3/2006—12/2010; Principal
investigator: as.prof. Ing. Vladimir Hnatowicz, @rSNuclear Physics Institute AS CR,
Husinec,Rez, Co—principal investigator for FS UJEP: as.pRNIDr. Jaroslav Pavlik,
CSc.

Project GA CR GA203/06/0006 — “Synthesis and studychiral supramolecular
synthons (SSCSS),” 2006—2008; Principal investigagimof. RNDr. Pavel DraSar, CSc.,
ICT, Co—principal investigator for FS UJEP: Mgr.dtg Thi Thu Nguyen, Ph.D.

Project AS CR “Nanotechnologies for Society” pragme KAN101120701 -

“Nanocomposite layers and nanoparticles createbbwn pressure plasma for surface
modification,” 1/2007-12/2011; Principal investigatprof. RNDr. Hynek Biederman,

DrSc., Charles University in Prague/MFF, Co-redeardor FS UJEP: as.prof. RNDr.
Stanislav Novak, Ph.D.

Project AS CR, “Nanotechnology for Society” prograg) KAN200520702 — “Nano
immunosensors for cytokine detection,” 1/2007-12420Principal investigator: Ing.
Petr Sebo, CSc., Biotechnology Institute AS CRgRea Co—principal investigator for
FS UJEP: Mgr. Jan Maly, Ph.D.

Project AS CR, “Nanotechnology for Society” progras KAN400720409 -
“Hierarchical nanosystems for microelectronics,” 2Ad07-12/2011; Principal
investigator: Ing. Olga Solcova, CSc., InstituteGifemical Processes AS CR, Prague,
Co—principal investigator for FS UJEP: as.prof. RNIaroslav Pavlik, CSc.

Experts/field

prof. RNDr. PavlaCapkova, DrSc.— Department of Physics — structuratacterisations
of nanomaterials using a combination of moleculadelling, X-ray diffraction and IR
spectroscopy

Mgr. Jan Maly, Ph.D. — photosynthetic biosensorettgsment for herbicide detection,
research of new procedures for biological compoimmobilisation on the surface of
electrodes, creation and research of propertieselffassembly monolayers of natural
and recombinant proteins and research in the useewfatomic—strength microscopy
techniques (AFM, STM) for biological material study
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- as.prof. RNDr. Stanislav Novak, CSc.— computer rilmdg morphology of thin layers,
composites, nanocomposites, plasma chemistry

- as.prof. RNDr. Jaroslav Pavlik, CSc.— plasma plysitasma chemistry, physics of thin
layers (plasmatic oxidation of Al), preparationpfysical measurement and experiment
management using PC, probe and optical plasma alitiga

- RNDr. Martin Svec, Ph.D. — computer modelling (nemmposite materials, interactions
of particles with solid surfaces)

3.2.9 UNIVERSITY OF PARDUBICE (UPA)
Studentska 95, 532 10 Pardubice, ID: 00216275
WWW.upce.cz

The University of Pardubice was founded as the GtenCollege in Pardubice in 1950. In
1953 it was transformed to become the College afn@bal Technology in Pardubice. The
school’'s structure changed after 1990. It went frioeing a single—faculty school with a
focus on chemistry to an institute providing ungigrstyle higher education. Since 1994 it
has been called the University of Pardubice. Thizésfsity of Pardubice has seven faculties.

Nanotechnology research is carried out at the BaofiiChemical Technology.

3.2.9.1 Faculty of Chemical Technology (FChT UPa)
Studentska 573, 532 10 Pardubice
www.uni—pardubice.cz/fcht

A brief description of the Faculty

The Faculty of Chemical Technology at the Univerof Pardubice is a faculty with a

tradition extending back for more than sixty yeddsring the period of its existence it has
developed into an important centre of researcthemistry and technical chemistry, material
engineering, chemical technology, construction deeisn as well as biological and

biological-chemical fields, pharmacological chenyist managerial and management
processes. The Faculty is divided into 7 departmeamid 5 institutes. Several joint
institutions with other entities are connected with Faculty, including the Joint Laboratory
of Solid State Chemistry of the Institute of Mackeatular Chemistry AS CR and the
University of Pardubice (SLChPL), the Joint Laborgt of NMR Spectroscopy of the

Research Institute for Organic Synthesis a.s., iksed—Rybitvi and the University of

Pardubice (SLNMR), Joint Laboratory of Analysis d@hluation of Polymers SYNPO, a.s.,
Pardubice and the University of Pardubice (SLAR) athers.

Focus of research and development

The Faculty’s scientific activity is focused on bobasic as well as applied research,
depending on practical needs. In basic researshrtholves in particular the implementation
of research proposals, research centre activitles, implementation of projects in the
framework of domestic and international grant cotitipes and agencies.
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Research and development in nanotechnologies

Nanotechnology research is carried out at thevigfig institutions:
- Institute of Applied Physics and Mathematics

- Institute of Organic Chemistry and Technology

- Department of Graphic Arts and Photophysics

- Institute of Environmental and Chemical Engineering

The topic of activities at thdnstitute of Applied Physics and Mathematics in
nanotechnologies is the characterisation of nanctstre composites using spectroscopic
ellipsometry. The main researchers are Mgr.JanrMjgeh.D. and RNDr.Petr Jaek.

Research in nanotechnology performed at thstitute of Organic Chemistry and
Technology takes place primarily in the field of nanomedicimed is related to targeted
polymer conjugates for antibiotic and anti—inflantorg drugs designed for medical
applications. Specific research activities are cased of synthesis and characterisation of
reactive organic compounds and functionalised pelysystems designed for the targeted
transport of selected drugs. Drugs are capable ahgb released from a polymer
nanocomposite carrier (such as polypseudorotaxeysiodextrin—poly(ethylene glycol))
under defined conditions (pH, presence of speddfizymes). A significant portion of
research is the characterisation of prepared sgstesing physicochemical methods (such
asNMR, GPC, HPLC, powder—X-ray and STM—microscopyie main researchers are prof.
Ing. Milo§ Sedlak, DrSc., Ing.Pavel Drabina, Ph.Ing.AleS Imramovsky, Ph.D. and
Ing.EliSka Bilkova.

Research and development in printing techniquéscissed on:

- The preparation of thin functional layers usingnprig techniques for printed
electronics, smart packaging and smart fabrics,

- The development of formulations for a variety oihfing techniques based on chemical
specialties for functional layer preparation (coctde, semiconductive, luminescent,
thermochromic, electrochromic etc.),

- The development of printing formulations for pringi on rigid (ceramics, glass) and
flexible (polymer sheets, papers, synthetic paptrs

- The preparation of multilayered electronic elemeamig printing techniques (sensor
elements, electroluminescent panels, solar paokganic transistors etc.),

- The characterisation of functional layers usingidevspectrum of instrumental methods
(spectroscopic methods, photoacoustic spectrosaggtical and electron microscopy,
AFM, X-ray diffraction analysis, image analysise@tical value measurement, sensor
characteristics, stability tests of sensor charmties, light resistance, rheological
measurement, surface charge and free surface eme@surement etc.).

The main researchers are Ing.Tomas Syrovy, Phibf, RNDr. Marie Kaplanova, CSc.,
Ing. Lucie Syrova, Ing. Nikola Pieka, Ing. Markéta Drzkova, Ph.D. and Ing. @jdPanak.

Pressure membrane process research is focused quirieg knowledge in the use of
membrane separation in the treatment and removadastewater which is a burden on the
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environment (including methods for the removal e@leased water contaminated by

substances such as heavy metals, solvents eaymint of process and drinking water

(removal of inorganic salts and impurities for apgtion and environmental reasons) and
during biotechnological processes, which use pseesuch as those combining solid phase
sorption with nanofiltration.

Further at the Institute of Environmental and ClethEngineering testing of reproduction
toxicity of nanomaterials on aquatic organismseistdd, in particular characterisation of
nanomaterials before conception by ecotoxicitystestd studies of nhanomaterial behaviour
in liquid cultivation media. The parameters moretbinclude in particular speed and degree
of nanoparticle agglomeration depending on liquiddia parameters and the design of
environmentally relevant conditions for the cultisa of biological models respecting
nanomaterial behaviour in individual environmergds.

Projects implemented in nanomaterials and nanotecloiogies

a) Projects whose recipient is the Faculty:

- Project GA CR GAP204/11/0832 — “The fabricatioroptical elements based on micro—
and nanostructuring of chalcogenide layers,” 200042 Principal investigator: prof.
Ing. Miroslav Vkek, CSc.

- Project GA CR GAP106/11/0058 — “Phosgene derivatiee nanotechnologies,” 2011—
2013; Principal investigator: prof. Ing. Milo$ Sék DrSc.

- Project GA CR GAP106/10/0196 - “Advanced nanostngtt vanadium-based
catalysts for oxidative dehydrogenation reactior#Z)10-2015; Principal investigator:
as.prof. Ing. Roman Bulanek, Ph.D., Co—principalestigator: Ing. Jana Mayerova,
Ph.D., J. Heyrovsky Institute of Physical Chemigi§ CR

- Project TA CR ALFA programme TA01020730 — “Sepamatiof hydrocarbons from
waters and their quality control,” 2011-2013; Pifpat investigator: prof. Ing. Petr
MikulaSek, CSc., Co—principal investigator: ASIQ, .

- Project MIT FR-TI1/436 — “The use of nanofibre meares for controlled release of
active compounds,” 2009-2012; Principal investigattgr. Marcela Slovakova, Ph.D.

b) Projects on whose implementation the Faculty ipevating:

- Project TA CR, Centres of Competence programme,10E0022 — “Flexible printed
microelectronics using organic and hybrid matefiBlISEXPRINT,” 2012—-2015 (2019);
Principal investigator: Centre for Chemistry Lt@ardubice, Co—principal investigator
Department of Graphic Arts and Photophysics at FOR&

- Project MIT FR-TI3/288 — “Research in methods dkdmining nanomaterial effects on
reproduction of aquatic organisms,” 2011-2013; ¢&pal investigator: Ing.Petra
Plodikova, Research Institute for Organic Synthesis., Pardubice, Co—principal
investigator for FChT UPa: Ing. Miloslav Pouzar,Ph

- Project MIT FR-TI1/144 — “Multicomponent electrongystems based on organic
compounds,” 2009-2013; Principal investigator: Idgibomir Kub&, Centre for
Organic Chemistry Ltd., Pardubice, Co-principal eéstigator for FChT UPa: prof.
RNDr. Marie Kaplanova, CSc.
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- Project MIT FR-TI3/176 — “Paints with long—term iamicrobial effects for indoor and
outdoor applications based on nanomaterials andratiew additives,” 2011-2013;
Principal investigator: Ing. LibuSe Hochmannova,Ph Co—principal investigator for
FChT UPa: as.prof. Ing. Jarmila ¥gsova, CSc.

- Project MIT FR-TI1/151 — “New wound dressings basachano— and micro—carriers,”
2009-2012; Principal investigator: Ing.Michal Zawaé#h.D., CPN a.s., Co—principal
investigator for FChT UPa: as.prof. Ing. Ladislawgert, CSc.

- Project AS CR KAN200100801 - "Bioactive biocompbtibsurfaces and new
nanostructured composites for applications in mediand drug delivery," 2008-2012;
Principal investigator: prof. RNDr. MiloS NesladekSc., HDR, Institute of Physics AS
CR, Prague, Co—principal investigator for FChT UMar. Jan Mistrik, Ph.D.

Results in nanotechnologies/cooperation

Publication activities, utility models, patents Buas Patent No. 302856— Polysaccharide
derivate preparation method, Authors: Velebny Vidika R., Suldkova R., Mbchova P.,
Holas T., KEm& M.

Experts/field

- Membrane separation—prof. Ing. Petr MikulaSek, C&e.prof. Ing. 3 Cakl, CSc., Ing.
Petr Doleek, CSc., Ing. Hana Jirankova, Dr. and Ing. iBgdSiSka, CSc.

- Optics and magnetic—optical nanostructures—Mgr Miatrik, Ph.D.
- Optical, transport, magnetic and thermal propedfazanostructures—RNDr.Petr Jéek

- Synthesis and characterisation of reactive orgasompounds and functionalised
polymers designed for nanotransport systems ofsdon@s templates for nanocomposite
materials—prof. Ing. Milo§ Sedlak, DrSc., Ing. Pawrabina, Ph.D., Ing. Ale$
Imramovsky, Ph.D. and Ing. EliSka Bilkova

- Printing technique development—prof. RNDr. Marie pkmova, CSc., Ing.Tomas
Syrovy, Ph.D., Ing.Markéta DrZzkova, Ph.D., Ing.laicyrova, Ing.Nikola Raka,
Ing.Ondej Panak

3.2.10 MINING UNIVERSITY - TECHNICAL UNIVERSITY OF
OSTRAVA (TUO)

17. listopadu 15, 708 33 Ostrava—Poruba, ID: 610891
www.vsb.cz

The Mining University — Technical University of @ava continues the tradition of the
training centre — The Mining Academy and Mining \&misity in the town of Rbram. In
1945 the educational activities were moved to @at@nd at the beginning of the 1950s its
division into individual faculties started.Since8the Technical University Ostrava has
been transformed into a modern technical univerSgientific and research activities are
developed in metallurgy, material engineering, naedtal engineering, electrical
engineering and electronics, information technasgimining and geology, construction,
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economics and other fields. TUO has seven faculBesides the universities faculties, the
university also has institutes, university—wide titasions and task—oriented facilities.
Nanotechnology research is carried out at the Bacaf Metallurgy and Material
Engineering, the Faculty of Mechanical Engineeratgthe Faculty of Mining and Geology’s
Institute of Physics, the Faculty of Safety Engnmeg and in particular at the
Nanotechnology Centre.

3.2.10.1 Faculty of Metallurgy and Material Engineering (FMME
TUO)

17. listopadu 15, 708 33 Ostrava—Poruba

www.fmmi.vsb.cz

A brief description of the Faculty

The Faculty of Metallurgy and Material Engineeringhich has used the name since 1991,
developed from the Faculty of Metallurgy, which wasated in 1951 after TUO was divided
into faculties and which has historical roots ie fibram and previous era. The Faculty of
Metallurgy and Material Engineering is the only €zeuniversity institute specialising in
material engineering taken as a whole, from pradadb use. The Faculty is divided into 13
departments, some of which are further divided in&titutes. Implementation of projects
with nanotechnology elements was found at the Damant of Material Forming and the
Department of Material Engineering.

Focus of research and development

From 2005-2011 research at FMME was focused priynar the implementation of two
research proposals, one of which was focused pgartia nanotechnologies, particularly on
the issue of the use of severe plastic deformg&H®D) for the creation of ultra—fine grain
structured metallic materials.

Research proposalMSM61989100132rdcesses of preparation and properties of highly
pure and structural defined special materials’ 1/2005-12/2011; Principal investigator:
prof. Ing. Miroslav Kursa, CSc.; total costs foe thntire period of the project equalled CZK
85.342 million, CZK 78.040 million of which was frothe state budget. For nomenclature —
area 1, the nanotechnology research share equ#l%d

The research proposal was oriented towards the mmapsive solution of issues in
preparation processes, studies of properties agchdation of highly pure and structurally
defined special materials. An integral part of fineparation processes of selected materials
was also the diagnostics of any defects, microstras, processes separation, determination
of chemical composition, physical metallurgical graeters and mechanical properties. The
results of these evaluations and their correctrpnétation with respect to material
preparation was ensured by feedback for the sukséqaptimisation process of the
crystallisation of individual types of materialshd implementation of the plan was focused
on the study of the processes on the melt/cry$iase interface, a description of events from
a physicochemical, thermodynamic and kinetic perthpe of material structure creation etc.

The above research of the creation of ultra—fimactires of metallic materials (Fe, Mg)
through severe plastic deformation was performedrdgearchers at the Department of
Material Forming (M. Greger, R. Kocich and B. ii€étova) and the Department of Material
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Engineering (V. Vodarek and ICizek) in cooperation with the Department of Mechkahi
Technology at the Faculty of Mechanical EngineeffagRusz).

In 2011 a total of 54 programme research projeeievimplemented at the Faculty.One of
them was the Proje&D0040/01/01 — Regional Material Technological Resch Centre.
From 2010-2013 in its framework and at a cost oK@80.1 million (from structural funds
of the Operational Programme Research and Developfoelnnovation) laboratories are to
be built and teams formed to develop, preparearebeand optimise advanced materials and
the technologies for their preparation for the agpion sphere. RMTRC activity should be
focused on the preparation of very pure matergdgcial alloys, biomedical materials, the
development of materials for high—temperature a&pfgibns and power generation, the
preparation of materials using progressive powdestalturgy technologies (magnetic
materials, friction materials, composite materiats.), the preparation of nanocrystalline
materials on a non-iron metal base, their alloyd ateel prepared by severe plastic
deformation, research in the development in theidigghase taking place in reactors having
an impact on the utility properties of materialfyygical and mathematical modelling of
material forming processes including forging and #pplication of knowledge acquired in
research and development in the technology of fagnciomponents for nuclear power plant
equipment.

Projects implemented in nanotechnologies

- Project GA CR GAP107/11/1918 - “Research of zinad azadmium sulphide
nanoparticles deposited on phyllosilicates for pbatalytic reduction of carbon
dioxide,” 2011-2013; Principal investigator: asfpring. Petr Praus, Ph.D., FMME
TUO, Co—principal investigator: RNDr. Miroslav P&&h Ph.D., Charles University in
Prague/Faculty of Mathematics and Physics

- Project GA CR GA106/09/1598 — “Research of propsrtf nanostructured titanium for
dental implants and its production,” 2009-2011;n€ipal investigator: as.prof. Ing.
Miroslav Greger, CSc., FMME TUO

- Project GA CR GP104/08/P274 — “Study of the prapsrand use of clay materials after
intercalation by inorganic and organic cations,0282010; Principal investigator:t0i
Pavlovsky, Ph.D., FMME TUO

- Project GA CR GA205/08/0869 — “Clay materials assthmatrices for functional
nanostructures,” 2008—-2010; Principal investigapwaf. RNDr. PavlaCapkova, DrSc.,
FMME TUO, Co-principal investigators: RNDr. MiroslaPospiSil, Ph.D., Charles
University in Prague/Faculty of Mathematics and $ttsy, prof. RNDr. Miroslav Masig
CSc., Palacky University, Olomouc/Faculty of Scienc

- Project GA CR GA106/07/1436 — “Friction materialasbd on polymers containing
metals and their environmental impact,” 2007—20Béncipal investigator: prof. Ing.
Vaclav Roubtek, CSc., FMME TUO, Co—principal investigators: Ifitavel Moravec,
CSc., Institute of Chemical Processes AS CR, armurafs RNDr. Katéina Malachova,
CSc.University of Ostrava/Faculty of Science
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Experts/field
- as.prof. Ing. Miroslav Greger, CSc.— forming métalsevere plastic deformation

- prof. Ing. Vlastimil Vodarek, CSc.— electron mictopy

3.2.10.2 Faculty of Mechanical Engineering (FME TUO)
17. listopadu 15, 708 33 Ostrava—Poruba
www.fs.vsb.cz

A brief description of the Faculty

The Faculty of Mechanical Engineering (formerly tmo as the Faculty of Mining
Mechanical Engineering) was created in 1951 byntleeger of the Mechanical Engineering
University in Ostrava, located in BruSperk, withetMining University in Ostrava. The
educational and scientific research activities MB-TUO are oriented primarily towards
machine design, robotics and manufacturing prosgssaanufacturing technology
innovation, materials and their properties, and hireec and process control. The Faculty is
divided into 11 departments, one institute, twoolalbories and one centre. Nanotechnology
research is conducted at the Department of Mechhriiechnology (S. Rusz) and the
Laboratory of Bulk Materials (J. Zegzulka).

Focus of research and development

In 2011 research at FME TUO was focused on theemphtation of 24 programme research
projects. Research with nanotechnology charadesisvas found at th®epartment of
Mechanical Technologyand thelnstitute of Forming. Here as.prof.Ing. Stanislav Rusz,
CSc. has been extensively involved in researctengrtologies of severe plastic deformation
with the goal of achieving ultra—fine grain struetsi of formed metals. The ECAP method is
used in particular. At the Laboratory of Bulk Ma#ts experts (J. Zegzulka and A. Sliva) are
involved in solving problems of nanoparticle staagnodification of the surface of corn
starch microparticles using SiO2 hydrophobic nanmiglas with the goal of changing their
interactive properties and measuring the geometnd mechanical-physical properties of
nanoparticles etc.

Projects implemented in nanotechnologies

- Project MEYS MEO08083 — “A comprehensive systemhafrs-term and long—term anti—
corrosion protection for steel products,” 2008—-20R&ncipal investigator: as.prof. Ing.
Jitka Podjuklova, CSc., FME TUO

- Project GA CR GA101/08/1110 — “The development efvntechnology with a high
degree of deformation for the production of ultiaefgrain materials,” 1/2008-12/2010;
Principal investigator: prof. Ing. Stanislav Ru€&c., FME TUO

- Project MIT 2A-1TP1/124 — “Research of the impaicsevere deformation conditions
on submicrostructure metals and testing methodslifgnostics of their technological
properties,” 11/2006—3/2011; Principal investigatéarel Malanik, CSc., VUHZ a.s.,
Dobra, Co—principal investigator for FME TUO: préig. Stanislav Rusz, CSc.
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Experts/field
- as.prof. Ing. Jitka Podjuklova, CSc. — nanocoaéing corrosion protection of materials

- prof. Ing. Stanislav Rusz, CSc.— mechanical formigperplasticity, powder material
formability, unconventional forming methods, thevelepment of new manufacturing
technologies for ultra—fine grain material prodonti mathematical modelling of
unconventional forming technologies

- as.prof. Ing. Ale$ Sliva, Ph.D. — nanoparticle tas, micro— and nano interparticle
bonds, surface modification of microparticles usmanoparticles for improving flow
properties in transport, handling and storage ayste

- prof. Ing. Jii Zegzulka, CSc.— operations and processes withicpr masses,
preparation, transport and storage of micro— ambpawders, design of technologies,
machines and processes

3.2.10.3 Faculty of Mining and Geology (FMG TUO)
17. listopadu 15, 708 33 Ostrava—Poruba
www.hgf.vsb.cz

A brief description of the Faculty

The history of the Faculty of Mining and Geograpkgches back to 1716, when the oldest
mining school was founded in the town of Jachyniowring the course of the centuries the
form and length of instruction was changed, as weeelocation of teaching institution and
even the organisational form of mining educatiome Tlast major change in location
consisted of moving the Mining University to Ostmawn 1945, after which the school was
divided into faculties. The present—day Facultyvifing and Geology was created in 1959
through the combination of the separate Mining Egand the Geological Faculty. FMG is
divided into seven institutes, of which thestitute of Physics which organises teaching of
physics and related subjects at the six techniemulfies of TUO is focused on
nanotechnology research (in one of its divisions).

Focus of research and development

In 2011 research at FMG TUO was focused on theamphtation of 26 programme research
projects. The largest of these is the primarily estment project ED2.1.00/03/0082 —
“Institute of clean technologies for mining and utikzation of raw materials for energy
use", implemented as part of the Operational ProgranRasearch and Development for
Innovation.From 2011-2014 a unique centre (the only in the Czech Republic) is to be
built at a cost of CZK 294.5 million. The centrdlvdie devoted to research in mining and the
use of power—generating raw materials and othes w$ethe geological environment in
assuring sustainable development and the requitefioenmaximum raw material self—
sufficiency. The Faculty is building the centrep@artnership with the Institute of Geonics AS
CR.

Research in nanotechnologies carried out at the Faculty at the InstitutePblysics in the

Department of Nanostructure Physics. Magnetic aptiphenomena in magnetic
nanostructures are studied here theoretically apdrementally under the guidance of prof.
Ing. Jaromir PiStora, CSc. Research is connectdti thie practical use of magnetic
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nanostructures in magnetic and magnetic—opticabrinétion record, in magnetic field
sensors and in spin electronic elements. The imgieation of projects is carried out in
cooperation with MFF Cl and several foreign ingidns.

Projects implemented in nanotechnologies

Project MEYS MEB051021 — “Measurement and analgéisurface topography created
by progressive technologies and cold rolling frdme perspective of classic materials
and nanomaterials and their mechanism of creat@®]0-2011; Principal investigator:
as.prof. Ing. Jan Vaiék, Ph.D., FMG TUO

Project MEYS MEB021039 — “Theoretical and experitaérstudy of new integrated
non-reciprocal magnetoplasmonic nanostructures020011; Principal investigator:
as.prof. Mgr. Kamil Postava, Dr., FMG TUO

Project GA CR GAP205/11/2137 - “Magnetophotonic eiiattions in realistic
nanostructures,” 2011-2013; Principal investigajmof. Ing. Jaromir PiStora, CSc.,
FMG TUO, Co-principal investigator: prof. Ing. Sief Vidiovsky, DrSc.,Charles
University in Prague/Faculty of Mathematics and ity

Project GA CR GA106/08/1092 — “The preparation afhimcomposite materials in flow
with extreme dynamics,” 2008-2010; Principal inigetior: as.prof. Dr. RNDr. i
Luné&tek, FMG TUO

Project GA CR GA202/06/0531 - “Reflection and wavidg effects in magnetic
nanostructures,” 1/2006—12/2008, Principal investig prof. Ing. Stefan Viovsky,
DrSc., Charles University in Prague/Faculty of Mattatics and Physics, Co—principal
investigator for FMG TUO: prof. Ing. Jaromir PistpCSc.

Project AS CR, “Nanotechnology for Society” programy KAN400100653 — “Self—
organized magnetic nanostructures,” 7/2006—12/2@Iihcipal investigator— Ing.Jan
Lancok, Ph.D., Institute of Physics AS CR, Prague, Cmefpal investigator for FMG

TUO: as.prof. Mgr. Kamil Postava, Dr.

Experts/field

Mgr. Karla Batovéa, Ph.D. — Mdssbauer effect
as.prof. RNDr. Petr Hlubina, CSc.— fibre opticseferometry
as.prof. RNDr. Ji Lun&ek, Dr.— metallic structures

prof. Ing. Jaromir PiStora, CSc.— magnetic opticanostructures, optics of planar
structures

as.prof. Mgr. Kamil Postava, Dr.— magnetic optafpsometry
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3.2.10.4 Faculty of Safety Engineering (FSE TUO)
17. listopadu 15, 708 33 Ostrava—Poruba
www.fbi.vsb.cz

A brief description of the Faculty

The Faculty of Safety Engineering is the youngestuky of the Technical University of
Ostrava. Its inception on 1 August 2002 was a irea¢bd the growing demand in the field for
the preparation of university—educated experthénfield of safety engineering and related
scientific and research activity.

Focus of research and development

The Faculty’s scientific research focus covers g¢ktensive field of safety engineering, in
particular: fire protection, industry safety, woslafety and processes, technical safety of
persons and property, and protection of the pojpulatn 2011 the Faculty implemented 12
programme research projects.

Projects implemented in nanotechnologies

- Project TA CR TA01010552 — “The use of membraneth wianopores to reduce the
health risks of VOCs from small water sources,” P&013; Principal investigators:
Ing.Lubomir Kz, Ph.D., Ing.MarekCaslavsky, Ph.D. — Vodni zdroje Chrudim, spol.
s. r.o., Co—principal investigators for FSE TUOofprRNDr. Pavel Danihelka, CSc.,
Ing.Pavel Dobes and Ing.Jana Suchankova, Ph.D.

Experts/field
- prof. RNDr. Pavel Danihelka, CSc.— nanotechnologises health risks

3.2.10.5 Nanotechnology Centre (CNT TUO)
17. listopadu 15, 708 33 Ostrava—Poruba
www.cnt.vsb.cz

A brief description of the Centre

- The Nanotechnology Centre (CNT) was establishe@ldriary 2007 as a successor of
the Institute of Material Chemistry (IMACH) pursuan the approval of the new TUO
statute by the Ministry of Education, Youth and 8poon 28 December 2006. The
establishment of the Nanotechnology Centre refleatrong other things the
accreditation and introduction of the new Nanotetbgy study at TUO starting in the
2007/2008 academic year. CNT organises a signifipantion of instruction in this
programme as well as instruction for other TUO faes. The Centre, under the
leadership of prof. J. PiStora, is divided intcefidepartments:

- Department of Nanotechnology and Nanomaterialscgtra (M. Valaskova, KCech
Barabaszova, G. Simha Martynkova and S. HoleSova)

- Department of Materials Testing and Environmeniak®f Nanoparticle (V. TomaSek)
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- Department of Inorganic Analysis (J. Seidlerova)
- Department of Organic Analysis and Catalytic PreesgZ. Lacny and D. Plachd)

- Department of Bionanotechnology (J. Kukutschovd, Matéjka, G. KratoSova, J.
Tokarsky and K. Mamulova Kutlakova)

Focus of research and development

From 2005-2011 one research proposal completelyséat on nanotechnology was
implemented at CNT TUO and at other institutionthatuniversity.

Research proposal MSM6198910016-Syfithesis, structure and properties of
nanomaterials based on intercalated sheet silicateand ferromagnetics” 1/2005-
12/2011; Principal investigator: prof. Ing. JarorRiStora, CSc.; total costs for the entire
period of the project equalled CZK 83.389 millic@®ZK 73.511 million of which was from
the state budget. For nomenclature — area 1, theteehnology research share equalled
100%.

The research proposal was oriented toward the ptpa and characterisation of modified
phyllosilicates which are created through interealaprepared precursor delamination and
which will then be used for polymer—layered sileatanocomposite preparation. Direct
delamination techniques (such as mechanical misabion, microwave procedure) and
mixing are tested. Other nanomaterials with phatofional, luminescent, sorption and
catalytic properties (with planned use as photdionel units, sorbents for immobilisation of
contaminants from gases or water) and catalytiec&sf (with the goal of use for selective
nitrogen oxide reduction) were prepared througlergdlation of organic molecules and
polycations into phyllosilicate interlayers. Anoth@romising method of nanoparticle
preparation is turning out to be preparation usivg organisms, known as bioreduction, in
particular of metals under standard laboratory @@ by using various organisms such as
green algae or bryophyte. Special attention wag fmaianalysis of the structural makeup of
modified phyllosilicates. Further the mechanicalygibal and geometric properties of
modified phyllosilicate nanoparticles studied watso tested. Findings were also used in the
application of the model of ideal loose materialpdette structures.

Research in nanotechnologyvas focused on nanomaterials on a base of intgechland
surface—modified host structures, primarily layemdlicates and hydrotalcites.These host
structures were intercalated or surface modifieith wither organic molecules (organic dyes,
organic ammonium surfactants), organic—metal corgseor nanoparticles of metals and
their oxides. The use of nanomaterials preparethi;m manner was directed at organic
pollutant catalysis, photocatalysis, sorption arefrddation, nitrogen oxide breakdown,
photofunctional and anti-bacterial materials. Thesearch proposal also included
methodology of silicate nanoparticle preparation dycombination of mechanical and
physicochemical procedures for nanocomposites iasofral and structural materials and
protective coatings. Computer design allowing streee modelling, e.g. of new drug forms,
was also used for nanomaterial structure research.

The plan also included studies of the role of pigjlicates as friction composite components
and further the testing, characterisation and agreent of friction composites for passenger
vehicle brake pads oriented towards the developmEahvironmentally friendly materials.
Friction process products, i.e. wear particles uditlg nanometric particles, were also
examined in terms of chemical and phase composiagnwell as their effects on living
organisms. Special attention was devoted to tgxiaitd environmental and health risks of
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nanoparticles and chemical analysis of various gypletissues and body fluids in terms of
nano— and micro—metric metal particles in connectiwith diagnosis, lifestyle and

environmental quality. Experimental equipment: Xdiffraction and X—ray spectroscopy,
atom absorption and emission spectroscopy, IR smExipy, Raman microspectroscopy,
gas, liquid and ion chromatography, AFM microscopsiectron microscopy and

microanalysis of EDAX, and jet mill — Sturtevantamaniser. Molecular modelling methods
using Materials Studio software were also usechémomaterial design.

Besides the research proposal, in 2011 in total fixogramme research projects (presented
below) were implemented at the Centre.

Research in nanotechnologyt CNT is focused on the following areas:

- Preparation and characterisation of layered s#icand hydrotalcites intercalated by
organic molecules,

- Preparation and characterisation of nanoparticfeseatals, their oxides and sulphides
anchored on silicate matrix surfaces, nanocomposigings on silicate matrices,

- Preparation of metal nanoparticles using bionaitelogy, their characterisation and
study of their applications,

- Preparation and characterisation of silicate narimbes using a combination of
mechanical and physicochemical procedures for ramposite materials,

- Analysis and characterisation of wear particlesia@ during friction processes,

- Study of toxicity of nanomaterials also createdgsproducts of human activity and of
the health risks presented by nanopatrticles,

- Optical and magnetic properties of nanostructures.

Projects implemented in nanotechnologies

- Project GA CR GAP108/11/1057 — “Synthesis, struetand properties of conductive
polymer/phyllosilicate nanocomposites,” 2011-20R8ncipal investigator: prof. RNDr.
PavlaCapkova, DrSc., CNT TUO, Co-principal investigatas.prof. RNDr. Jaroslav
Burda, CSc.,Charles University in Prague/Facultiathematics and Physics

- Project GA CR GAP210/11/2215 — “Study and evaluatad vermiculite structures
modified in the role of nanofillers and substrdteX)11-2013; Principal investigator:
RNDr. Marta ValaSkova, DSc.

- Project GA CR P205/11/2137 - “Magnetophotonic imtgpns in realistic
nanostructures,” 2011-2013; Principal investigapoof. Ing. Jaromir PiStora, CSc.,CNT
TUO, Co—principal investigator: prof. Ing. Stefaigkovsky, DrSc.,Charles University
in Prague/Faculty of Mathematics and Physics

- Project MEYS OP VK CZ.1.07/2.3.00/20.0074 — “Narsba the basis for international
cooperation," 2011-2014; Principal investigatoofping. Jaromir PiStora, CSc., CNT
TUO
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- Project MEYS KONTAKT ME 10121 — “The development foiiction composites for
environmentally friendly brake friction materials2010-2012; Principal investigator:
Ing. V. Magjka, Ph.D., CNT TUO

- Project MEYS ME08040 — “The significance of clayteréals and their impact on the
friction mechanism in friction composites for thet@mobile industry,” 1/2008-12/2009;
Principal investigator: Ing. Grazyna Simha MartywkpPh.D., CNT TUO

- Project MIT FT-TA4/025 — “Next generation nanomatsr and their industrial
applications,” 3/2007-12/2010; Principal investagat Ing.Pavel Hygica, Ceské
technologické centrum pro anorganické pigmenty &srov, Co—principal investigator
for CNT TUO: prof. RNDr. Pavl&apkové, DrSc.

Results in nanotechnologies/cooperation

In 2011 a total 22 scholarly articles were publgstier CNT in periodicals with an impact
factor, 19 articles were published in reviewed nompact periodicals, 11 reviewed articles in
international journals kept in an internationalynowned database, and one chapter in a book
(Springer publishers). Two patents, 3 utility mage? functional designs and 1 certified
method were submitted to the Industrial Propertyc®f

Academic partners in the Czech Republic

- Institute of Geonics AS CR Ostrava— Cooperationrook characterisation, phase
analysis of kidney stones, phase analysis of nuetpdlal slag

- Institute of Inorganic Chemistry AS CReZ — Cooperation on the characterisation of
clay—dust sediments

- University of Ostrava/Faculty of Science/Departmeaft Physical Geography and
Ecology — Cooperation on the study of the chronglofysedimentation of flood silts of
the OlSe River

- University of Ostrava/Faculty of Science/Departmearit Biology and Ecology —
Cooperation on the evaluation of the effects ofomasterials and friction composites on
biosystems and the biosynthesis of nanomateriahg lising organisms, in biomimetics
and electron microscopy of biological structures

- University of Ostrava/Faculty of Medicine: Nanopatgy

- Teaching Hospital in Ostrava/lnstitute of Pathologar, Nose, and Throat Clinic —
Nanopathology, Department of Traumatology — devalept of external fixators, Clinic
of Oral, Maxillary and Facial Surgery — develop@thomaterial testing

- The National Institute for Nuclear, Chemical andlBgical Protection — hydrolytic
degradation of warfare agents, antimicrobial proggf bionanocomposites

- Institute of Nanobiology and Structural Biology C¥GAS CR - composite
magnetisation

- Charles University in Prague/Faculty of Science/@tpent of Botany — nanomaterial
biosynthesis, cultivation of brown algae with ®lias cell walls for bionanocomposite
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preparation; Faculty of Mathematics and Physicsébtepent of Chemical Physics and
Optics — computer modelling

VUHZ Dobréa Frydek—Mistek — issues of metallurgisalste
Tomas Bata University Zlin — nanocomposite materdal polymer fillers

Public Health Institute, Ostrava — Development eftimods for asbestos identification in
emissions and in construction materials using mectmicroscopy and X-ray
microanalysis, testing antimicrobial propertiesiefeloped nanomaterials

Research Institute of Veterinary Medicine AS CR @fndevelopment of nanomaterials
as feed additives for farm animals

Ceské technologické centrum pro anorganické pigmehigyov

Charles University in Prague/Faculty of Mathematiosl Physics/Institute of Physics —
Magnet optics and nanomagnetism

Foreign partners (selected)

TU Bergakademie Freiberg, Germany — nanomatenattsire solutions

Southern lllinois University, Carbondale, USA — dlmpment and characterisation of
friction composites

Beijing University of Chemical Technology, Peopl®spublic of China- development
and characterisation of friction composites

Slovak Academy of Sciences, Bratislava — charaa#dn of biological structures and
biosynthesized nanoparticles using electron miapgenethods

Bene—fit GMbH, Germany — SYTiO, photoactive hanocomposite preparation

McGill University Health Centre, Montreal, Canadananopathology, nanomaterial
testing on tissue cultures

Dalhousie University, Hallifax, Canada - coopemtion nanomagnetism and
nanophotonics

Experts/field

Ing. Karla Cech Barabaszova, Ph.D. — preparation and charsatien of defined
nanoparticles, nanostructured ceramics and nanazsitep, structural and
morphological characterisation methods (atomicdaricroscopy)

Ing. Gabriela KratoSovéa, Ph.D. — preparation methoidnanomaterials on a metal base
using living organisms

as.prof. Mgr. Jana Kukutschovd, Ph.D. — frictiormposite characterisation and its
environmental impact, infrared and Raman spectmsdor composite material and
metal particle characterisation in biological meisr(tissue and body fluids)
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as.prof. Ing. GraZzyna Simha Martynkova, Ph.D. — ocamposite material and
nanostructured carbon material preparation teclydo X—ray diffraction analysis and
modelling and simulation of nanostructured material

Ing. Vlastimil Magjka, Ph.D. — the use of atomic force microscopyhia study of the
nanostructure of materials, development, and chenaation of friction composites,
development and characterisation of photocatahgimomaterials

prof. Ing. Jaromir PiStora, CSc.— Optics and magneptical nanostructures

as.prof. Ing. Daniela Placha, Ph.D., and Ing.Z#elmacny — the use of gas and liquid
chromatography methods for analysis of organic teulees and evaluation of sorption
and catalytic properties

prof.ing.Jana Seidlerova, CSc.— the use of atoms®arn methods and absorption
spectrometry for material chemical composition gsial

Ing. JonasS Tokarsky, Ph.D. — computer design of ctfaaterials, drug forms and
developed nanomaterial structures

as.prof. Ing. Vladimir TomaSek, CSc.— the use afctebn microscopy and X-ray
spectrometry in the study of the nanostructure atemials

RNDr. Marta Valaskova, DSc., Mgr.Kdiea Mamulova Kutlakova, Ph.D. — intercalated

phyllosilicates preparation technology and theira§diffraction analysis

3.2.11 PALACKY UNIVERSITY IN OLOMOUC (UPOL)
Ktizkovského 8, 771 47 Olomouc, ID: 61989592
www.upol.cz

Palacky University in Olomouc was founded in 194@auccessor to the activities of the
former Theological Faculty. UPOL has eight facutiSts. Cyril and Methodius Faculty of
Theology, Faculty of Medicine and Dentistry, Phiphical Faculty, Faculty of Science,
Faculty of Education, Faculty of Physical Cultutes Faculty of Law and the Faculty of
Health Sciences. Nanotechnology research is peefbahthe Faculty of Science and to a
lesser extent at the Faculty of Medicine and Dawtis

3.2.11.1 Faculty of Science (FS UPOL)
Tt.Svobody 26, 771 46 Olomouc
www.upol.cz/fakulty/prf

A brief description of the Faculty

In 1953 the University of Education was establisheith Faculties of Natural Science and
Social Science. At the present time the Facult$cEnce provides university education in
mathematics, physics, chemistry, biology, geogragy ecology. It also conducts scientific
research in these disciplines. The Faculty is éidnto 6 fields (mathematics, physics,

chemistry, biology, geology and earth sciences fandlty equipment) which are further

divided into departments and laboratories. Nanateldyy research is performed at the
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Department of Experimental Physics, Departmennofdanic Chemistry, the Department of
Physical Chemistry, Department of Optics and thiatJoaboratory of Optics of Palacky
University and the Institute of the Czech Acaderh$ciences.

Focus of research and development

From 2005-2011 six research proposals were implesdeat FS UPOL, one of which was
focused to a certain extent on nanotechnology.

Research proposalMSM6198959218C€omplex compounds and oxides of transition
metals with a use in bioapplications and nanotechmogy,” 1/2005-12/2011; Principal
investigator: prof. RNDr. Zdesk Travniek, Ph.D.; total costs for the entire period of the
project equalled CZK 146.769 million, CZK 128.989%llimn of which was from the state
budget. For nomenclature — area 1, the nanotectyoésearch share equalled 60%.

The research proposal was occupied with the syistiidscomplex compounds of transition

metals, oxides of transition metals and elementastals with properties suitable for

bioapplications (cancerostatics) and nanotechnol@zptalysis, biomagnetic separation,
nanopigments). Research activity was composed i&etlbasic steps and progressively
includes synthesis of complex compounds and narevials, their complex physicochemical

characterisation and practical testing in selectadotechnology and bioapplication areas.
Partial tasks of the research activities includgtof the mechanism of selected reaction in
solutions and the solid phase or study of the impasurface treatments and interparticle
interactions on nanoparticle magnetic properties.

In 2011 a total 109 programme research projecte vmgplemented at the Faculty, most of
them were focused on nanotechnologies and nanaalater

Research in nanotechnologies and nanomaterials

From 2005-2011 research activity at the Departroéfixperimental Physics was focused
on implementation of the project MEYS 1M0512 ReSearch Centre of Powdered
Nanomaterials” www.nanocentrum.upol.cz, Principal investigatprof. RNDr. Miroslav
Masl&, CSc.Researchers from the Department of Inorg&hiemistry and the Department
of Physical Chemistry also worked at the Centres€here primarily: M. Masia R. Zbdil,

Z. Travniek, L. Machala, M. Henanek, M. Miglierini, L. Kvitek, A. Pari&k, R. Prucek, J.
Tugek, R. Kubinek, M. Wfjtek and others.

At the Centre primarily amorphous and nanocrystalloxides of transition metals and
ferromagnetic spinel structures including ferri(ds, Co, Mn, Zn, Cu) were synthesized in
the form of nanoparticles by thermally induced tears in the solid phase. These thermic
syntheses, which may be controlled through reactionditions and precursor properties,
were targeted to achieve suitable combinations iafedsion, morphological, surface,
structure, magnetic and other properties (catalysiorption, optical) of nanoparticles
enabling their use in nanopigments, the preparatfastandards for microscopic techniques,
in sorption—purification processes, biomagneticasafion (detoxication processes, dialysis),
in ferrofluid technologies, magnetic cooling andatgsis. The use of a wide selection of
precursors is presumed, including complexes ofsttimm metals and organic acid salts,
whose structural properties and low conversion traipre allow the preparation of
nanopowders with a narrow size distribution, lagyeface area and desirable magnetic
properties (superparamagnetism, ferrimagnetism)roddh solid phase and solution
reduction elementary metal (Fe, Ag) nanopartictessgnthesised with the use of iron oxides
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and complex compounds of silver as precursors.Naiofes were tested in terms of the
application of their antibacterial, sorption, cgtal and magnetic properties.

At the Department of Experimental Physics work isoadone on the development of

analytical methods used in nanotechnology resgdfiéissbauer spectroscopy — development
of modern automatic measuring methods and systachsheir application on the analysis of

substance structures, microscopy scanning usingrobepand surface analysis on a
submicroscopic level) — M. MaSlaR. Kubinek and M. Yjtek.

At the Department of Inorganic Chemistry synthesis is performed of complex compounds
with applications in a variety of industry branchesch as high—pressure lubricants, flotation
agents, antioxidant agents, insecticides or asupsers for nanoparticle preparation (Z.
Travnicek).

At the Department of Physical Chemistry synthesis is performed of iron oxide
nanoparticles by thermally induced reactions ingbkd phase, including preparation of rare
structured forms of amorphous ,Bg, B—Fg0;, and e—Fe0; with defined properties (K.
Zbaril, L. Kvitek, R. Orucek and A. Pat@k). At the Joint Laboratory of Optics of Palacky
University and the Institute of the Czech AcadeniyScience one of the directions of
research conducted at th®ptical structures, detection systems and relatedechnology
for low—photon applications” research centre was in the period 2005-2011 theapation
and application of nanostructured layers of diansoadd other super hard layers with low
internal tension for optical applications (M. Habxsy). At the Department of Optics certain
aspects of nanometrology are examined in the framewf the “Modern Optics Centre”
research centre (J. Fiurasek).

The most ambitious nanotechnology project whichnighe faculty implemented in this
period(2010-2014) is the project MEYS ED2.1.00/08®— ‘RCAPTM —Regional centre

of advanced technologies and materialssupported by the Research and Development for
Inovation Operational Programme; www.rcptm.com;n€ipal investigator and general
director of the Centre: prof. RNDr. Radek ZiyoPh.D. Project with budget of CZK 737
million, CZK 545 million of which is a grant fromhé EU and the budget of the Czech
Republic. The project includes the constructioraaiew building in Olomouc—Holice and
outfitting the facility with unique equipment atast of CZK 250 million.

The Centre is occupied with nanomaterial, chemarad optical research with expected
outputs in medicine and environmental applicatidifse Centre is focused on six research
programmes:

1. Nanocrystalline oxides of transition metals in @ammental, medical, catalytic and
optical applications

2. Carbon nanostructures, biomacromolecules and hglgatéms — synthesis,
modeling of interaction and applications

3. Biologically-active compounds and molecular magrat the basis of complexes of
transition metals in interaction with nanocrystadlimagnetic carriers

4. Advanced optical and photonic technologies

Advanced materials on the basis of nanoparticlesaifils and metal hybrids with
extraordinary reduction, antibacterial, sorptiod a&atalytic properties

6. Nanometric systems and nanotechnologies in newtmapproaches
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Within the RCATM, a series of laboratories will lestablished (partly on the basis of
existing infrastructure). The most important laltores include, for example, the
technological laboratory for solid-state synthesdsnanoparticles of metals, oxides of
transition metals and oxides of iron in a high wake state, applicable in the field of water
purification, production of magnetic elements, bdia and biomedical applications; the
laboratory of advanced optical technologies, usdble surface modification of optical
elements intended for building of the internatiofidbrth Observatory* as a part of ,The
Pierre Auger Observatory — North* project in Collwa USA; the laboratory of advanced
microscopy techniques, being a unique background afmalysis of nanomaterials and
biomacromolecules by means of microscopic techsdqogyoHRTEM, TEM, AFM, SEM);
the laboratory of magnetic characterization of maaterials including a complex background
for analysis of materials in external magnetic del(PPMS, SQUID, NMR, Mdssbauer
spectroscopy).

A total about 100 of research employees focusedpplied or industrial research is planned
to be involved in the Centre. In order to reacls thoal, the research is closely connected
with the PhD., Master and Bachelor study progravaslable at the Faculty of Science of the
Palacky University, namely Applied Physics, Matkriahysical, Analytical, Organic and
Inorganic Chemistry.

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project MEYS Research and Development for Inovat@perational Programme
ED2.1.00/03.0058 - *“Regional centre of advancedhrielogies and materials,"
(RCAPTM),2010-2014Principal investigator and general director of @entre: prof.
RNDr. Radek Zbtil, Ph.D. (more information above)

- Project MEYS, “Research Centres” programme, 1MO0512'Research Centre of
Powdered Nanomaterials,” 1/2005-12/2011; Princijpiestigator: prof. RNDr.
Miroslav Masl&, CSc.

- Project MEYS, “Research Centres” programme, 1M06602‘Optical structures,
detection systems and related technologies for pdnoton number applications,” 2006—
2011; Principal investigator: prof. RNDr. Miroslalrabovsky, DrSc.

- Project MEYS, “Basic Research Centre" programmeQ&@D7 — “Centre Modern
Optics,” 3/2006—-12/2011; Principal investigatorpasf. Mgr. Jaromir FiuraSek, Ph.D.

- Project MEYS EE2.3.09.0051 — “Advanced educatiorrasearch and application of
nanomaterials,” 2009-2012; Principal investigatas.prof. RNDr. Michal Otyepka,
Ph.D.

- Project GA CR GAP207/11/0841 — “Functionalised negncarriers based on iron
oxide nanoparticles with bonded biologically actiw magnetically interesting
compounds,” 2011-2014; Principal investigator: pRIXIDr. Zderk Travniek, Ph.D.

- Project GA CR GPP108/11/P657 — “The preparation ahdracterisation of new
composite materials containing amino acids, irom@nanoparticles and silver or gold
nanoparticles,” 2011-2013; Principal investigalKDr. Karolina SiSkovéa, Ph.D.
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b)

Project GA CR GPP208/11/P463 — “Mechanisms of inamoparticle reactions with
selected pollutants,” 2011-2013; Principal investg Mgr. FrantiSek Karlicky, Ph.D.

Project GA CR GAP304/10/1316 — “In vitro and in @idetermination of antimicrobial
activity and toxicity of silver nanoparticles andnocomposites and materials based on
silver nanopatrticles,” 2010—2013; Principal invgator: RNDr. AleS Parigk, Ph.D.

Project GA CR GAP208/10/1742 - “Molecules on therfazes of carbon
nanostructures,” 2010-2013; Principal investiga®MDr. Petr Juréka, Ph.D.

Project AS CR, “Nanotechnology for Society” prograg) KAN115600801 — “New
technologies of the preparation and use of irondexbased nanoparticles for
environmental, industrial and medical applicatidng/2008-12/2012; Principal
investigator: prof. RNDr. Radek Ztih Ph.D.

Project AS CR, “Nanotechnology for Society” program KAN301370701 -
“Nanostructued macroscopic systems — technology foeir preparation and
characterisation,” 1/2007-12/2011; Principal inigator: prof. RNDr. Miroslav
Hrabovsky, DrSc.

Projects on whose implementation the Faculty isoepating:

Project GA CR GAP108/11/1350 — “Effects of coresl imundaries of nanograins on
structural and physical properties of ball millesdamechanically alloyed iron—based
materials,” 2011-2014; Principal investigator: Infyonna Jirdskova, CSc.,Institute of
Physics of Materials AS CR, Co—principal investggafor FS UPOL: Mgr. Dalibor
Jartik, Ph.D.

Project GA CR GA106/08/1440 — “lIron and iron oxidanoparticles for magnetic
separation processes,” 1/2008-12/2011; Principaisiigator: Ing.Oltich Schneeweiss,
DrSc., Institute of Physics of Materials AS CR, 8riCo—principal investigator for FS
UPOL: prof. RNDr. Miroslav Masig CSc.

Project GA CR GA205/08/0869 — “Clay minerals as thomtrices for functional
nanostructures,” 2008-2010; Principal investigatprof. RNDr. Pavla Capkova,

DrSc.,Mining University — Technical University ofs®ava, Co—principal investigator
for FS UPOL.: prof. RNDr. Miroslav Masta CSc.

Project MIT FR-TI3/622 — “Development and use dfudie reactive barriers based on
microFe and nanoFe for remediation,” 2011-201Adisal investigator: RNDr.Jaroslav
Hrabal, MEGA a.s., Co—principal investigator for BEOL: prof. RNDr. Radek Zkd,
Ph.D.

Project MIT FR-TI3/196— “Advanced technologies feanitary and toxicological
treatment of release from wastewater plants,” 2@014; Principal investigator:
Ing.Karel Plotény, ASIO, spol s r.0., RNDr. Co—principal investigafor FS UPOL.:
RNDr. Jana Soukupova, Ph.D.

Project MIT FR-TI3/808 — “Medicine in motion,” 2042012; Principal investigator:
MUDr. Barbara KubeSova, Narodni tlavé centrum a. s., Co—principal investigator for
FS UPOL: as.prof. RNDr. Jan Hlay&Sc.
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- Project MIT FR-TI2/205 — “Research and developm&nimedical devices based on
nanomaterials," 2010-2013; Principal investiga®RXDr.Jii Oborny — NanoTrade s.r.o,
Co—principal investigator for FS UPOL.: prof. RNDitka Ulrichova, CSc.

- Project AS CR, “Nanotechnology for Society" prograeg KAN101630651 -
“Preparation of nano—films and nano—coatings omi¢ahusing plasma surface treatment
at atmospheric pressure,” 7/2006-12/2010; Principastigator: prof. RNDr. Mirko
Cernak, CSc., Masaryk University in Brno/Faculty &ciences, Co—principal
investigator for FS UPOL.: prof. RNDr. Miroslav Mas&) CSc.

Experts/field
- prof. RNDr. Miroslav Hrabovsky, DrSc.— wave optibslography

- as.prof. RNDr. Roman Kubinek, CSc.— atomic forceroscopy (AFM), nanoparticles
(ferrous oxide)

- as.prof. RNDr.Libor Kvitek, CSc.— electrochemistrygf organic metallic and
coordination compounds, the preparation and cheniatits of inorganic colloids (Ag,
TiOy)

- prof. RNDr. Miroslav MaSla, CSc.— Modssbauer spectroscopy, magnetic nanolgartic
synthesis

- prof. RNDr. Zdegk Travniek, Ph.D. — new coordination substance synthesis

- prof. RNDr. Radek Zbigl, Ph.D. — magnetic nanoparticle synthesis, stmazt, magnetic
and morphological characterisation of nanoparticles

3.2.11.2 Faculty of Medicine and Dentistry (LF UPOL)
Tt.Svobody 8, 771 46 Olomouc
www.upol.cz/fakulty/If

A brief description of the Faculty

The Faculty of Medicine and Dentistry was estalglisin 1946 as one of the faculties of the
revived Palacky University in Olomouc.lt is dividéato 24 clinics, 17 institutes and other
institutions (laboratories etc.). The Faculty isingdl together with a teaching
hospital.Research and use of nanotechnology watifide to a lesser degree at the Institute
of Microbiology, the Institute of Immunology andetinstitute of Pharmacology.

Focus of research and development

From 2005-2011 two research proposals were impl&dest LF UPOL, one of which was
focused to a certain extent on nanotechnology andmedicine.

Research  proposalMSM6198959223— NeWw  options for diagnostics and
immunomodulation in infectious diseases and immunaghological states’ 1/2007-
12/2011; Principal investigator: prof. MUDr. EvZ&veigl, CSc.; total costs for the entire
period of the project equalled CZK 101.678 milliddZK 101.678 million of which was
from the state budget. For nomenclature — arelae3nanotechnology research share equalled
10%.
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The research proposal focused on the followingsarea

— Induction of specific systemic immunity answetgls as systemic infection prevention
(Lyme disease, HIV-1 infection) and topical skifeutions (trichphytosis).Induction of
specific mucosal immunity as a prevention of mublpstocalised infections (vaginal

candidiasis) and infections transmitted through omscmembranes (HIV-1 infection).

— The testing of fusion DNA vaccines for modulat@frantigen specific immune answers for
targeted induction of humoral or cellular answerprevention of infectious diseases, as well
as inflammatory and allergic conditions.

— New options in diagnostics of pathogenic bactevieulence factors and resistance to
antimicrobials.The elaboration and testing of apdidor new methods of quick pathogenic
microorganism detection using physical chemistrythoés based on interactions of
organised metal nanoparticle layers with thesequpgths, or their specific parts.

— Prevention of the inception and spread of baaltegsistance in humans and animals.

At the Institute of Microbiology as part of the easch proposal described above options for
the use of metal nanoparticles for the fast datactif pathogenic microorganisms were
investigated (M. Kol§.

At the Institute of Immunology researchers paratgal in research in new nanovaccines
against AIDS as part of an international project Raska).

The Institute of Pharmacology participated in inmpéantation of the “Nanotechnology for
Society” programme (P. Anzenbacher).

In 2011 a total 71 programme research projects \wapéemented at the Faculty, some of
them were of nanotechnology character.

Projects implemented in nanotechnologies

- Project ED0030/01/01 —BIOMEDREG - Biomedicine for regional development
and human resourceg' total cost: CZK 884 mil., project implementatic®010 — 2013.
Recipient:Palacky University, Olomouc/Faculty of dii@ne and Dentistry, Co-—
investigator:Institute of Chemical Technology, Rraghe goal of the project is the
establishment of the Institute of Molecular and rBfational Medicine, and the
technological infrastructure and platform for malkxly oriented basic and translation
biomedical research, focused specifically on stagiythe mechanisms of the inception
and treatment of tumourous and infectious diseabescreation of a national platform
for chemical biology and the development of drugd #&entification of new targets,
biomarkers and diagnostic approaches aimed at ithgilised therapy.Preclinical
development will build on the research, and inaiarinstances the phase of early proof—
of—concept type clinical tests.Project directorpesf. MUDr. Marian Hajduch, PhD.,
Palacky University, Olomouc/Faculty of Medicine abeéntistry/Instituteof Molecular
and Translational Medicine, Project managers: Mdiroslav Dvadk and Ing. Mgr.
Arnost Ryb#&, UPOL/Faculty of Medicine and Dentistry.

Projects on whose implementation the Faculty isoepating:

- Project Ministry of Health NR9076 — “Genomic praofi) in predicting the response to
chemotherapy for patients with locally advancedorsital carcinomas,” 2006—2010;
Principal investigator: prof. MUDr. Rostislav VyaylCSc.,Masaryk Memorial Cancer
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Institute, Brno, Co-—principal investigator for LFPOQL: as.prof. MUDr. Marian
Hajduach, Ph.D.

- Project GA CR GAP304/10/1951 — “Nanoliposomes fiar development of recombinant
vaccines and targeted immunotherapies,” 2010-2@%Bicipal investigator: RNDr.
Jaroslav Turanek, CSc., Research Institute of VWeter Medicine, Co—principal
investigator for LF UPOL MUDr. Mgr. Milan Raska, Ph

- Project AS CR KAN200200651 — “Nanoparticulate amgbramolecular systems for
targeted drug delivery," 6/2007-12/2010; Principalestigator: prof. RNDr. Blanka
Rihova, DrSc., Institute of Microbiology AS CR, Pusy Co—principal investigator for
LF UPOL: prof. MUDr. Pavel Azenbacher, DrSc.

- Project 6FP STREP, project name: “MUNANO VAC —Muabllano Vaccine
Candidate for HIV,” 1/2007-12/2009, 8 participarithe use of PLA nanoparticles as
drug carriers was investigated. Principal investigéor LF UPOL: MUDr. Mgr. Milan
Raska, CSc.

Experts/field

- prof. RNDr. P. Anzenbacher, DrSc.— drug metabolis@nzymes of drug metabolism,
differences in metabolism among species, drugact&ms

- as.prof. MUDr. Marian Hajduch, Ph.D. — genomics

- prof. MUDr. Milan Kol&, Ph.D. — microbiology, microbe resistance
- MUDr. Mgr. Milan RaSka, CSc.— immunology

- prof. MUDr. EvZen Weigl, CSc.— immunology

3.2.12 TOMAS BATA UNIVERSITY IN ZLIN (TBU)
Mostni 5139, 760 01 Zlin, ID: 70883521
www.utb.cz

TBU is an educational and scientific—research tustin. With 11,000 students it ranks
among the medium—sized universities in the CzeqtuBlé&c. The university was established
on 1 January 2001 through the transformation of faculties of Brno University of
Technology. TBU has five faculties (technologicahnagement and economics, multimedia
communications, applied informatics and study i llumanities) and a University Institute,
which takes care of both project activities andeagsh activities in the following fields
polymer materials, technology and products witlpecgl emphasis on polymer application
in healthcare and materials and technology in thed findustry with a focus on food
supplements.

Nanotechnology research is carried out at the Baoc@ilTechnology.
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3.2.12.1 Faculty of Technology (FT TBU)
Namesti T. G. Masaryka 275, 762 72 Zlin
www.ft.utb.cz

A brief description of the Faculty

The Faculty of Technology in Zlin, with its corelfi of study in Technology of Leather,
Plastics and Rubber, was established on 15 Ap691&s part of the Brno University of
Technology. In 2001 it was one of the founding faes of TBU. Scientific-research activity
at FT TBU is derived from its long—standing tramiitiand also reflects developing trends,
including the engineering fields of chemical, cheahitechnological, environmental,
material, management, aumation, information, safetyanufacturing procedural and
mechanical fields and the related fields. Sciemtidisciplines are focused primarily on
polymer material chemistry and technology, indastgrocess control and manufacturing
economics, and further on information technologyli@ation in industrial manufacturing
control. FT TBU is divided into seven departmentid ane centre. Nanotechnology research
is carried out at the Polymer Centre (head: pmg. Petr Saha, CSc.), the Department of
Polymer Engineering (head: Ing.Rom@&erméak, Ph.D.) and the Institute of Physics and
Materials Engineering (head: prof. Ing. Lubomir &&pPh.D.).

Focus of research and development

From 2005-2011 one research proposal which waglhafbcused on nanotechnology was
implemented at FT TBU.

Research proposalMSM7088352101Muiltifunctional composite systems based on
natural and synthetic polymers” 1/2005-12/2011; Principal investigator: profglnPetr
Saha, CSc.; total costs for the entire period ef ghoject equalled CZK 240.898 million,
CZK 204.253 million of which was from the state etl For nomenclature — area 1, the
nanotechnology research share equalled 70%.

The research proposal was oriented toward the sitigui of new knowledge in natural and
synthetic macromolecular composite systems, witheaphasis on the transfer of this
knowledge into the applied research sphere. Selettgltifunctional polymer composites
with integral biocomponents, optical, magnetic asatéctronic functions, containing
nanostructures, gel systems or additives, werestigated in terms of their preparation,
properties and processing. The output was new tasiwledge in the monitored areas and
in particular then the design of innovations foogucts and manufacturing procedures,
including the complete design of control systerhgs Expected that the results achieved will
find use in the plastics, food and automobile itdes. Significant benefits are also expected
in healthcare materials and packaging.

In 2011 a total of 18 grant projects were impleradrdt the Faculty. One of the largest one is
the investment project ED4.1.00/04.0139 Laboratory Centre of the Faculty of
Technology,” implemented as part of the Operational Programmesearch and
Development for Innovation. From 2011-2013 a neWotatory building for teaching
connected with research and development in the emted master's and doctoral study
programmes at the Faculty. The laboratory shousd €ZK 448.3 million. Its operations and
facilities will be connected with the existing kdiitg, which will enable the concentration of
all teaching and scientific—research capacitighefFaculty into a single organic whole.
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Research in nanotechnologies in individual departnrés
Polymer Centre:

The centre’'s activities in nanotechnology are feduson both systems of functional
nanoparticles in biocompatible, biodegradable, oaturally—occurring polymer matrix for
use in medicine and in packaging equipment, anginpel materials with optical, magnetic
and electrical functions, which contain targeteddified nano— or nanostructured fillers,

are further researched. Issues in the preparatidnpeoperties of layered and mesoporous
intercalated nanofillers are also studied. In et fof purely polymer nanosystems issues of
electron resistors for nanoprinting technologywsoeked on.

Department of Polymer Engineering:

The Department of Polymer Engineering has beenhmdofor a long time in studies of
treatments ohanofillers on an organophilic clay base, particularly montdttumite and
vermiculite, focusing on their use in various pogmmatrices. Experimental work is also
supplemented with the theoretical solution of mathtical computer modelling predicting
the arrangement and position of organophilic agéamtslay strata and in connection with
agent concentration. In addition studies are cotetlon the conditions of mixing these
treated and commercial nanofillers for a polymetrinand the impact of these conditions
and types of nanofillers on the properties of pre@apolymernanocomposites It is
expected that they will find use in a number oldée

Department of Physics and Materials Engineering:

The Department’s activities are focused on modificaof surface properties olanofillers

for applications in polymers, gel systems, PUR fsapaints and thin surface layers. The
Department has sufficient personnel and the mddeaiad technology needed to study and
characterise shape, charge and zeta potentiahasfoparticles their synthesis and
modification. The Department was included in inggional cooperation in the field in the
form of EU research projects in the framework oé t6FP, 6FP, 7FP (SUPERWAFER,
NENAMAT, MICRONANO, SCRATCH, AeroNet, EnerPlast)ggrammes, and within the
Czech Republic with a number of domestic and faredpmpanies. The Department is
further actively engaged in EASN (Garching, Germaagtivities, where prof. Ing. L.
Kapiik, Ph.D. is working in the Innovative Concepts aftenarios — Pioneering
Nanomaterials for Aerospace Applications group, enthe ELKIN (NL) and ICCE (USA)
international advisory committees.In the field ofueation study in material engineering at
FS TBU is also focused on the field of nanomatsrial

Projects implemented in nanotechnologies

a) Projects whose recipient is the Faculty:

- Project ED2.1.00/03.0111 —Céntre of Polymer Systems 2011-2014; Principal
investigator: prof. Ing. Petr Saha, CSc., budgetk @54 million. This is primarily an
investment project in the Operational ProgrammeeReh and Development for
Innovation, which involves the building of a regabrresearch centre focused on the
plastics and rubber industry. The construction paifitthe project includes the
construction of a new CPS building close to theenthBU buildings in Zlin with an
estimated capacity of 112 researchers and itstwuogfiwith modern equipment. The
scientific part is conceived as 2 mutually connéctesearch programmes linked to
polymer processes, bioactive polymers and polyroetposites.
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b)

Project MEYS MEB090801 — "Development and charéza¢ion of polymeric
nanocomposites,” 2008-2009; Principal investigatoof. Ing. Petr Sdha, CSc.

Project GA CR GAP108/10/1325 — “Applied rheologyr fprogressive polymer
technologies,” 2010-2014; Principal investigataofplng. Martin Zatloukal, Ph.D.

Projekt GA CR GA202/09/1206 — “Nanocrystalline meteeneous photovoltaic solar
cells,” 2009-2011; Principal investigator: prof.glnFrantiSek Schauer, DrSc., Co—
principal investigators: RNDr. Jan Rohovec, Ph.Dnstitute of Geology AS CR

andas.prof. RNDr. Jana TouSkova, CSc.Charles Usityerin Prague/Faculty of

Mathematics and Physics

Projects on whose implementation the Faculty isoepating:

Project AS CR, “Nanotechnology for Society” programy KAN100400701 — “Hybrid
nanocomposite materials,” 1/2007-12/2011; Principeéstigator: prof. Ing. #i Cejka,
DrSc., J. Heyrovsky Institute of Physical Chemis&$ CR, Co—principal investigator
for FS TBU: Ing.Dagmar N¥inska, Ph.D.

Project GA AS CR IAA100100622 — “Conjugated silegbolymers for resistors in
nanotechnology," 1/2006-12/2009; Principal invedtg; RNDr. Josef Zemek, CSc.,
Institute of Physics AS CR, Prague, Co—principakestigator for FS TBU: prof. Ing.
Pavek Schauer, DrSc.

Project MIT FI-IM3/085 —“Polyolefin based nanocorsjtes with extraordinary utility
properties,” 3/2006—12/2009; Principal investigatmg.lvan Dobdas, CSc., SYNPO, a.
s., Pardubice, Co—principal investigator for FS TBtg.Dagmar Miinska, Ph.D.

Experts/field

MSc. Qilin Cheng — Nanostructured material synthesiesoporous intercalates

Ing. Alena Kalendova, Ph.D. — Study of polymer/digye nanocomposite materials with
a focus on polyvinylchloride and polyolefin

as.prof. Mgr. Natalia Kazantseva, Ph.D. — electripgoperties of nanocomposites,
electromagnetic shielding, applications in medicmetamaterials

Ing. Ivo Kuitka, Ph.D. — structured characterisation, spectpg, polysilanes for
nanoresistors

as.prof. Ing. ¥ Mal&, CSc.— options for the use of clay nanofillerscaoutchouc
mixtures and their impact on rubber properties/émious purposes

Ing. Dagmar Mrinska, Ph.D. — polymer structure and morphologseraalation and
cointercalation treatment of clay materials, conifgognd nanocomposite material
technology, study of nanocomposite properties, Rfpftanocomposites

as.prof. Dr. Ing. Vladimir Pavlinek — rheology agléctrorheology of nanoparticle and
nanocompaosite suspensions

as.prof. MSc. Nabanita Saha, Ph.D. — biodegradatiierobiology
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- prof. Ing. Petr Sdha, CSc.— polymer processes,lagga@nd electrorheology, unstable
polymer melt and blend flows, physical aging ofypoérs

- Ing.Vladimir Sedlék, Ph.D. — biodegradable and biocompatible madteria
nanocomposites containing silver and ZnO nanopeastic

- prof. Ing. FrantiSek Schauer, DrSc.— vacuum andrpéadeposition of amorphous and
nanocrystalline inorganic and organic semicondusgtaharacterisation of deposition
conditions using electric methods, mass—based mstland optical spectroscopy,
transport, optical and photoelectric properties anfiorphous inorganic and organic
semiconductors with the main emphasis on electpeatsoscopy, in particular on tunnel
electron spectroscopy

- Ing. Petr Slobodian, Ph.D. — carbon nanotubes,a@mposite, thermal analysis

- as.prof. Ing. Jarmila MiBkova, Ph.D. — electrical properties of nanocontpesi
conductivity, di—electric spectroscopy

-  Mgr.He Ying, Ph.D. - hybrid nanosystems and nanguusites,elastomer
nanocomposites

3.2.13 UNIVERSITY OF SOUTH BOHEMIA IN CESKE BUDEJOVICE
(USB)

BraniSovska 31, 370 0Beské Budjovice, ID: 60076658

WWW.jcu.cz

The University of South Bohemia, founded in 199&rfgrms teaching and research
primarily in the fields of biology, agriculture arfishing. The University is divided into
seven faculties (Faculty of Economy, Faculty ofl®ophy, Pedagogical Faculty, Faculty of
Science, Faculty of Fisheries and Protection ofa/d@taculty of Theology, Faculty of Health
and Social Studies and the Faculty of Agricultui@psearch in nanobiotechnology was
identified at the Faculty of Science, the FacultAgriculture and at the Institute of Physical
Biology in Nové Hrady.

3.2.13.1 Faculty of Science (FS USB)
BraniSovska 31, 370 0Beské Budjovice
www.prf.jcu.cz

A brief description of the Faculty

The Faculty of Science of USB was created fromUB8 Faculty of Biology in 2007. Study
programmes in chemistry, physics, mathematics afatmation studies were added to its
specialised study programmes, focused heavily pitdan biology. The Faculty is divided
into 9 departments and 3 institutes.

From 2011-2014 a building housing a laboratoryssraoms, preparation rooms and lecture
halls with usable floorspace of 4758 will be built at a cost of CZK 362.9 million. I§ ipart

of the investment project from the Operational Fdod Research and Development for

Innovation ED4.1.00/04.0155 Bevelopment of FS USBThe goal is to ensure suitable
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conditions for development and diversification eh¢hing and research activities at the
Faculty.

Focus of research and development

From 2005-2011 one research proposal was implecheiteS USB. It was not, however,
focused on nanotechnologies. In 2011 a total 53grprome research projects were
implemented at the Faculty, some of them were nbtechnology character.

Nanotechnology researchs carried out in cooperation with the DepartmehtChemistry
and Biochemistry and the Department of Physics&inghysics of FS USB.
Projects implemented in nanotechnologies

a) Projects implemented by the Faculty:

- Project GA CR, Centres of Excellence, P501/12/G855Photosynthesis Research
Centre,” 2012—-2018; Principal investigator: proNBR. FrantiSek Vacha, Ph.D.

- Project MEYS ME09062 — “Computer modelling studytlodé structure and dynamics of
mineral surfaces and biomembranes and their irtterscwith organic and inorganic
ligands," 2009-2012; Principal investigator: Mgrildn Predota, Ph.D.

b) Projects on whose implementation the Faculty ipevating:

- Project GA CR GAP205/11/0386 — “Advanced experiraemesearch of discharge
plasma sources applied for deposition of nanostradt thin films,” 2011-2013;
Principal investigator: prof. RNDr. Milan Tichy, Bc.,Charles University in
Prague/MFF, Co—principal investigator for FS USBIIR. Vitézslav Straak, Ph.D.

- Project GA CR GA203/08/0094 — “Computer modellinfy structural, dynamic and
transport properties of liquids on a nanoscale2008-12/2011; Principal investigator:
Mgr.Milan Predota, Ph.D.

- Project AS CR, “Nanotechnology for Society” prograg) KAN200100801 -
"Bioactive biocompatible surfaces and new nanositred composites for applications
in medicine and drug delivery," 1/2008-12/2012;nBipal investigator: prof. RNDr.
MiloS Nesladek, CSc., HDR, Institute of Physics AR, Prague, Co—principal
investigator for FS USB: RNDr. Jaroslav TuranekcCS

Experts/field

- Mgr. David Kaftan, Ph.D. — AFM, structural biology

- prof. RNDr. Toma$ Polivka, Ph.D. — kinetic absarpti spectroscopy, artificial
photosynthesis

- RNDr. Vitézslav Stréak, Ph.D. — plasma physics, thin layers

- prof. RNDr. FrantiSek Vacha, Ph.D. — biochemisstructural biology, spectroscopy,
photosynthesis, spectroscopy and single molecuéstien
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3.2.13.2 Institute of Physical Biology (IPB USB)
Zamek 136, 373 33 Nové Hrady
www.ufb.jcu.cz

A brief description of the Institute

The Institute of Physical Biology, located in tloevh of Nové Hrady, joined the University
of South Bohemia in 2002. The main activities offUBe basic research of natural systems
using physical, mathematical, biological, chemiaatl other exact methods. Together with
the faculties of USB the Institute also providestinction in the subjects which the
University entrusts to it, including the applicalflabilitation proceedings. The Institute is
divided into three departments (structures and tfans of proteins, ecophysiology of
autotrophic microorganisms and biotechnology) whacé further divided into laboratories.
IPB USB created several joint laboratories with lttitute of Systems Biology and Ecology
AS CR, part of which is located in the same buildin

On 31.12.2011, the Institute of Physical Biology PIB) was terminated as individual part
of the University of South Bohemia inCeské Budjovice. Part of the IPB has formed a
new scientific unit, the School of Complex Systetrat is now part of the Faculty of Fishery
and Water Protection, while another part was temsfl to the Faculty of Science.

Focus of research and development

From 2005-2011 one research proposal which waglhafbcused on nanotechnology was
implemented at IPB USB.

Research proposalMSM60076658082hysical biology — new approaches in biological
research” 1/2005 — 12/2011; Principal investigator: pr&NDr. FrantiSek Vacha, Ph.D.,
total costs for the entire period of the projectiatgd CZK 146.818 million, CZK 129.423
million of which was from the state budget. For mlature — area 3, the nanotechnology
research share equalled 10%.

The goal of the project was the use of exact playsahemical and mathematical methods in
the study of biology on a level from the entire amgm to cellular biology, molecular
biology all the way to protein biochemistry andiindual biologically active molecules. The
subject was the study of the relationships betwwertein structure and function, molecular
ecophysiology of photosynthesis, photosynthetic tdabbnology and production of
biologically active substances, applied photobiglagd imaging techniques and equipment
development. The goal was contributing to clarifma of basic processes, molecular
principles and regulation of energy exchange im@yanism from individual proteins to the
level of the whole organism.

The goal of research at the Institute of Physidaldgly USB is the study of:

- Biology of systems — study of the function of ligiorganisms and their communities on
different levels, and their regulation and adaptatio external conditions takes place.
For this purpose randomly and purposefully mutadeganisms are used. Part of this
research activity also includes the developmentnefv measuring techniques and
mathematical methods for processing results andekelopment of biotechnology.

- Structures and functions of key proteins in cellsal--methods available are used to
determine the structure and function of proteinsl ather biologically significant
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molecules. Part of these activities also includetenule modelling calculation methods
including ab initio calculations.

In 2011, an additional 14 programme research pt®jeere implemented at the Institute,
some of which included elements of nanotechnology.

Research in nanotechnologies

Research with the character of nanobiotechnologyaged out at the Laboratory of
Nanobiology (D. Kaftan). This laboratory is parttbeé Department of Protein Structure and
Function and is a joint laboratory between the IPEB and the Institute of Systems Biology
and Ecology AS CR. Since key reactions in cells aalysed by enzymes and molecular
tools with sizes ranging from 1 to 100 nm, whosesita and in vivo study requires their
precise localisation in time and space as welhascharacterisation of forces which stabilise
protein complexes and receptors — ligand pairs 4dclwiparticipate in the reaction, the
laboratory is involved in imaging surface structurand physicochemical properties of
isolated proteins and proteins in the native memdranvironment in an immobilised state
and during physiological processes with the goategcribing organisations of organels,
sub—cellular structures and membrane proteinsvingicells under physiological conditions
in relation to internal and external biotic andadini factors. The goal is to simultaneously
analyse functions and localisation of protein ca®rpb using a combination of confocal
microscopy and high definition imaging and detetiim a molecular level through AFM.

Projects implemented in nanotechnologies

- Project GA CR GAP208/10/1678 — “Fotophysics andtptivemistry of self assembled
nanostructures,” 2010-2012; Principal investigatB®NDr. Pavel Kubat, CSc., J.
Heyrovsky Institute of Physical Chemistry AS CR,-@dncipal investigator for IPB
USB: as.prof. RNDr. Tomas Polivka, Ph.D.

- Project GA CR GA202/07/0818 — “Silicon nanophotsnicfrom single nanocrystals to
photonic structures,” 2007-2009; Principal investig: as.prof. RNDr. Jan Valenta,
Ph.D., Charles University in Prague/MFF, Co—priatimvestigator for IPB USB: prof.
RNDr. FrantiSek Vacha, Ph.D.

Experts/field

- Mgr. David Kaftan, Ph.D. — absorption and emissgpectroscopy, fluorescent and
confocal microscopy, scan probe microscopy — imggidynamic force spectroscopy,
isolation of soluble and membrane proteins, devekt and application of new
imaging and non-imaging spectroscopic methods

- prof. RNDr. Tomas Polivka, Ph.D. — methods of molaec spectroscopy with very high
time resolution (to femtoseconds), transfer of &xsi and electrons and carotenoid
function in antenna systems of photosynthesizimgguoisms

- prof. RNDr. FrantiSek Vacha, Ph.D. — biochemissiructural biology, spectroscopy,
photosynthesis, single molecule spectroscopy, singllecule detection
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3.2.13.3 Faculty of Agriculture (FA USB)
Studentska 13, 370 @&eské Budjovice, ID: 60076658
www.zf.jcu.cz

A brief description of the Faculty

The Faculty of Agriculture of USB was founded in6D9 In 1991 it became one of the two
founding faculties at the inception of the Universif South Bohemia. Besides traditional
agriculture fields, the present day Faculty of A&gliure is also focused on applied natural
science — agroecology, quality of raw materials foods, biology of special interest
organisms etc. From 2011-2014 a three—story bgjldiousing a laboratory, classrooms,
preparation rooms and lecture halls with a usefiblEspace of 4800 frwill be built at a
cost of CZK 295 million. It is part of the investnteproject from the Operational Fund for
Research and Development for Innovation ED4.1.00456 —Development of Faculty of
Agriculture and Faculty of Fisheries & Protection d Waters USB. The goal is ensure
suitable conditions for development and diverstfara of teaching and research activities at
the Faculty.

Focus of research and development

Research is focused primarily on agroecology armutawing the quality of raw materials for
the food industry. In 2011 a total of 40 progranm@gearch projects were implemented at the
Faculty, one of which concerns nanotechnology.

Project implemented in nanotechnologies

- Project Ministry of Agriculture QH92195 — “The usé selected nanotechnologies for
the design and verification of the best availalBehnhiques (BAT) in agricultural
activities," 2009-2011; Principal Investigator: JAgtonin Jelinek, CSc., Research
Institute of Agricultural Engineering, Co—principalvestigator for FA USB: prof. Ing.
Miloslav Soch, CSc.

3.2.14 UNIVERSITY OF VETERINARY AND PHARMACEUTICAL
SCIENCES BRNO (UVPS)

Palackého 1/3, 612 42 Brno, ID: 62157124

www.vfu.cz

The University of Veterinary and PharmaceuticaleSces was established 1 January 1995
when the Veterinary and Pharmaceutical Univershgnged its name. The University of
Veterinary and Pharmaceutical Sciences has thoedtiss: Faculty of Veterinary Medicine,
Faculty of Pharmacy and Faculty of Veterinary Hygieand Ecology. Nanotechnology
research is carried out to a limited degree atRheulty of Veterinary Medicine and the
Faculty of Pharmacy.
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3.2.14.1 Faculty of Veterinary Medicine (FVM)
Palackého 1/3, 612 42 Brno
http://fvl.vfu.cz

A brief description of the Faculty

The Faculty of Veterinary Medicine (FVM) builds ahe tradition of the Veterinary
University which was founded in December 1918slthe only university of its kind in the
Czech Republic. Four sections comprise the spsetlorganisational units of FVM — the
Section of Morphology and Physiology, Section off®hiology, Section of Small Animals
Diseases and the Section of Large Animals DisedaSestions are further divided into
individual departments and clinics. A total of sigpartments, four clinics and two clinical
laboratories ensure the teaching of the study progre and research of the Faculty of
Veterinary Medicine in integration with the furthdepartments of the other faculties. A
diagnostic, teaching and research centre of irfastdiseases of animals at UVPS Britne
Centre of Diagnostics of Zoonosiswhich will be created from 2012—-2013 at a cos€aK
106 million by the reconstruction of one buildingtiee Faculty with an area of 2,296 and
the building of new capacity with an area of 424 amd modernized laboratories and rooms
for instruction. The centre is part of the investingroject from the Operational Programme
Research and Development for Innovation, ED4.1Q0456.

Focus of research and development

From 2005-2011 research at FVM focused primarilylf@nimplementation of one research
proposal. No focus on nanotechnology was foundmection with it. In 2011, a total of 24
grant agency projects were implemented at the Badresearch using nanotechnology was
carried out at the Department of Surgery and Owdkdjrs at the Dog and Cat Clinic, located
in the Section of Small Animals Diseases (Achl.

Projects implemented in nanotechnologies

- Project MEYS 2B06130 — “Synthesis of new biomatsria combination with stem
cells in the treatment of diseases affecting hunt@sue derived from the
mesoderm:cartilage, bone, ligament and meniscus/2006—6/2011; Principal
investigator: prof. MVDr. Alois Né&as, Ph.D., MBA

- Project AS CR, "Nanotechnology for Society” prograey KAN200520703 — “The use
of ultrasound in nanomedicine,” 1/2007-12/2011né&ipal investigator: as.prof. Ing i
Neuzil, CSc., Biotechnology Institute AS CR, Pragaee of the co—investigators was
FVM UVPS Brno

Results in nanotechnologies/cooperation

Project NPV 1l 2B01630 is an example of unique fdigciplinary cooperation and
connection of fitting teams of experts from theld#e of material development, tissue
engineering and experimental surgery from veteyimaedicine and humane medicine. The
results achieved in transplantation surgery of gesdveloped composite biomaterials and
nanofibres in combination with stem cells are bigmaffor the anticipated launch of clinical
trials before their potential clinical use, as tgafor irreversibly damaged tissues in the
human locomotor system.
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Experts/field

- prof. MVDr. Alois N&as, Ph.D., MBA — orthopaedics of small animalsraxtcopy and
veterinary neurosurgery

3.2.14.2 Faculty of Pharmacy UVPS Brno
Palackého 1/3, 612 42 Brno
http://faf.vfu.cz

A brief description of the Faculty

The Faculty is part of the University of Veterinaapd Pharmaceutical Sciences Brno. Its
main mission is the provision of university educatin pharmacy in master’s and doctoral
study programmes and the conducting of researphanmacy and related sciences.

The Faculty has five departments and operatesudtyguharmacy.

Focus of research and development

Research activity is oriented towards the acqoisjtipreparation, pharmacological and
biochemical evaluation of natural and syntheticssambice with biological activity and the
preparation and evaluation of the quality of moddmng forms.In 2011, a total 6 programme
research projects were implemented at the Faaurigy,of which concerns nanotechnology.

Projects implemented in nanotechnologies

- Project GA CR GAP304/11/2246 - “Targeted drug tpams across biological
membranes,” 2011-2014; Principal investigator: raé.pPharmDr. Josef Jampilek,
Ph.D.

3.2.15 MENDEL UNIVERSITY OF AGRICULTURE AND FORESTRY
IN BRNO (MUAF)

Zemedélska 1, 613 00 Brno, ID: 62156489

www.mendelu.cz

Mendel University of Agriculture and Forestry inrgr (MUAF) is the oldest university
providing instruction of agriculture and forestytime Czech Republic. It was established in
1919 as the University of Agriculture in Brno andsted under this name until 1994. MUAF
is comprised of five faculties and one universitgtitute. The Faculty of Agronomy, the
Faculty of Forestry and Wood Technology, the FacaftBusiness and Administration, the
Faculty of Regional Development and Internationald&s and the Institute of Lifelong
Learning (university institute) are located in Brramd the Faculty of Horticulture is in the
town of Lednice.

Cooperation in projects focused on nanotechnology found at the Faculty of Agronomy.
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3.2.15.1 Faculty of Agronomy (FA)
Zemedélska 1, 613 00 Brno
www.af.mendelu.cz

A brief description of the Faculty

Together with the Faculty of Forestry and Wood Tedbgy the Faculty of Agronomy
counts as the oldest component of Mendel Universitigriculture and Forestry in Brno.
Over the years new study majors and specialisatiwase developed at the Faculty of
Agronomy. Phytotechnics and zootechnics are intexée to this day, while gardening and
horticulture have separated from the Faculty ancbime part of the separate Faculty of
Horticulture. The irrigation and drainage major eesen closed. Specialisations in animal
breeding and feeds have been introduced at theltifaoli Agronomy. The fishery
specialisation has a long—standing tradition anthés only original specialisation still in
existence at the Faculty. The Faculty is dividgd b departments.

From 2011-2013 two multiple—story university pawils focused on research and teaching in
biotechnology are to be built at a cost of CZK &18iillion as part of the investment project
from the Operational Programme Research and Teafyol for Innovation
ED4.1.00/04.0135 Teaching and research capacity for biotechnologyfields and
infrastructure expansion.

Focus of research and development

From 2005-2011 research at FA focused primarilyttenimplementation of one research
proposal. No focus on nanotechnology was founcdimection with it. In 2011 a total of 75
programme research projects were implemented adbalty. The most ambitious of these
is European Centres of Excellence project ED1.020068 -€EITEC —Central European
Institute of Technology (www.ceitec.cz), in which the Faculty is involved one of the
partners. The person responsible for the projettteaFaculty is prof. MVDr. 3i Rubes, CSc.

Research in nanotechnologies

Work on implementation of the projects describelbe

- Project TA CR TA01010088 — “NANOCEVA — Developmesmd innovation of new
nanomaterials for targeted modification of vascutpafts,” 2011-2015; Principal
investigators: prof. Ing. lvo Provaznik, Ph.D., Irfigadim Hrdy, as.prof. Ing. Jaromir
Hubalek, Ph.D, Ing. Denisa M&dinkova, Ing. Jan Prasek, Ph.D., Bé. Sedl&ek, Ing.
Helena Skutkova and Bc. Jaromir Zak, Brno Univgrsif Technology/Faculty of
Electrical Engineering and Communication, Co—ppatiinvestigator for FA MUAF:
as.prof. Ing. René Kizek, Ph.D.

- Project TA CR TA01010356 — “Suitable materials f@notechnological applications in
the purification and treatment of water and aifQ12-2014; Principal investigators: Ing.
Karel Plogny, Ing. Marek Holba, Ph.D., ASIO, spol. s r.o.,.-@dncipal investigators
for FA MUAF: Ing. Libor Kalhotka, Ph.D., prof. Inglaroslav Buchar, Dr.Sc., as.prof.
Ing. MichalCerny, CSc., Mgr. Marie Kors@a and Ing. Jaroslav Lev

- Project GA CR GAP102/11/1068 - “Nano-electro—bioldofor biochemical and
molecular—biological studies of eukaryotic cells a(BioTECell),” 2011-2015;
Principal investigator: prof. Ing. Ivo Provaznik,h.B., Brno University of
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Technology/Faculty of Electrical Engineering and n@ounication, Co—principal
investigator for FA MUAF: as.prof. Ing. René Kizdkh.D.

- Project GA CR GD204/09/H002 — “Plant developmetialogy and genetics,” 2009—
2012; Principal investigator: prof. RNDr. Boris \lkgg, DrSc., Biophysical Institute AS
CR, Co—principal investigator for FA MUAF: prof. EM. Ladislav Havel, CSc.

- Project GA CR GA102/08/1546 — “Miniaturised intghint systems and nanostructured
electrodes for chemical, biological and pharmacaitiapplications (NANIMEL),”
1/2008-12/2012; Principal investigator: as.profg.InJaromir Hubalek, Ph.D.Brno
University of Technology/Faculty of Electrical Engering and Communication, Co—
principal investigator for FA MUAF: as.prof. IngeRé Kizek, Ph.D.

- Project GA CR GAP503/10/0975 — “Nanostructured imed polymers as highly
selective sorbents for the determination of endecrilisrupting compounds,” 2010-
2012; Principal investigator: Mgr. David Mgitek, Ph.D., FA MUAF, Co—principal
investigator Mgr. Janiibyl, Ph.D., Masaryk University in Brno/Faculty 8tiences

- Project AS CR KAN208130801 — “New designs and u$enanobiosensors and
nanosensors in medicine (NANOSEMED),” 01/2008-1220Principal investigator:
as.prof. Ing. Jaromir Hubalek, Ph.D., Brno Uniugrsof Technology/Faculty of
Electrical Engineering and Communication, Co—ppatiinvestigator for FA MUAF:
as.prof. Ing. René Kizek, Ph.D.

Experts/field
- prof. RNDr. Ladislav Havel, CSc.— PCR optimisatfongene detection, plant biology

- as.prof. Ing. René Kizek, Ph.D. — the use of etettemical methods in proteomics and
genomics

3.2.16 UNIVERSITY OF OSTRAVA
Dvorakova 7, 173 10 Ostrava, ID: 61988987
WWW.0SU.CZ

The University of Ostrava was founded on 28 Septni991. The foundations for its
creation were established in 1953. Then the Hig@wool of Education was opened in the
town of Opava.lts mission was to train teachers riaddle school level of primary
schools.The University of Ostrava organically buoitt this tradition in the humanities. At the
present time the University of Ostrava is comprieédraculty of Social Studies, Faculty of
Fine Arts, Faculty of Arts, Faculty of Medicine, dtdty of Education and Faculty of
Science.lIt offers undergraduate study programnwe®ected master’s, master’'s and doctoral
study programmes and lifelong learning programmes.

The university has two scientific institutes. Thestltute for Research and Application of
Fuzzy Modelling (http://ifm.osu.cz) focuses on ttevelopment of special mathematical
methods. The European Research Institute for Séétak (http://evis.osu.cz) focuses on the
development of practical knowledge and skills ofnagers and social workers.Cooperation
in projects focused on nanotechnology was fouritdeaFaculty of Science.
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3.2.16.1 Faculty of Science (FS UO)
Dvorakova 7, 173 10 Ostrava
WWW.0SU.CZ

A brief description of the Faculty

The Faculty of Science at the University of Ostraame into existence 1 October 1991. The
Faculty trains students in undergraduate, masasdsdoctoral study programmes.

Focus of research and development

Main directions of research and development:
- Biophysics, biochemistry and ecophysiology of psgtihesis
- Biomonitoring of the toxic and genotoxic effectsesfvironmental contaminants

-  Differential geometry and global analysis

In 2011 a total 21 research and development pjgete implemented at the Faculty. One
of these is the project ED2.1.00/03.0100nstitute of Environmental Technology. The
Faculty is a partner in this project (the main pemit is the Mining University — Technical
University Ostrava). From 2011-2013 a researchlipavis to be built, laboratories equipped
and research teams created which will prepare, lojevestudy and optimise advanced
methods and technologies of the of use waste ferggnincluding the removal of products
and environmental assessment of the impact of ttezdaologies. The project should cost
CZK 270.56 million (from structural funds).

Research in nanotechnologies

Work on implementation of the project describediel

- Project GA CR GA106/07/1436 — “Friction materialasbd on polymers containing
metals and their environmental impact,” 2007—20Béncipal investigator: prof. Ing.
Vaclav Roubdek, CSc., Mining University — Technical Universi@strava/Faculty of
Metallurgy and Material Engineering, Co—principaléstigator for FS UO: Ing. Pavel
Moravec, CSc.,

3.2.17 UNIVERSITY OF DEFENCE
Kounicova 156/65, 602 00 Brno—-VeielD: 60162694
www.vojenskaskola.cz/skola/uo

The University of Defence was established 1 Septen#®04. It is comprised of three
faculties: Faculty of Economics and Management roBFaculty of Military Technology —
Brno and Faculty of Military Health Sciences — HradKralové.

Cooperation in projects focused on nanotechnologg ¥ound at the Faculty of Military
Health Sciences Hradec Kralové.
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3.2.17.1 Faculty of Military Health Sciences Hradec Kralové (FMHS
HK)

TtebeSska 1575, 500 01 Hradec Kralové

www.vojenskaskola.cz

A brief description of the Faculty

The Faculty of Military Health Sciences provides tioe teaching and preparation of students
in a three—year undergraduate Medical First Resprostiidy programme, a six—year master’s
programme in Military General Medicine and a fiveay master's study programme in
Military Dentistry and Military Pharmacy. FMHS hascredited doctoral study programmes
in Epidemiology, Infectious Biology, Medical Micraitogy, Toxicology, Military Hygiene,
Military Surgery, Military Radiobiology and Militgr Internal Medicine. In these medical
fields it prepares highly trained professionaluili+time and combined forms of study.

Focus of research and development

In 2011 a total of 45 programme research projeesevimplemented at the Faculty, 18 of
which were projects in military research, 4 reskgmoposals, 6 foreign projects, 1 project
financed by the Ministry of Industry and Trade, ®jpcts financed by the Grant Agency of
the Czech Republic, 5 projects financed by the Migiof Education, Youth and Sports and
5 projects financed by the Internal grant agencthefMinistry of Health. One of the projects
implemented was connected with nanotechnology.

Research in nanotechnologies

Work on implementation of the project describediel

- Project Ministry of Defence OVUOFVZ200807 — “PROTNEI- Biosensors for
determining of nerve agents and yperites using mbotant proteins and
nanotechnologies,” 2008—-2011; Principal investigat®NDr.Miroslav Pohanka, Ph.D.,
prof. MUDr. Jii Kassa, CSc., as.prof. Ing. Kamil &y Ph.D., as.prof. Kamil Musilek,
Ph.D. and PharmDr. Jand'@rova—Karasovéa, Ph.D.

3.2.18 CZECH UNIVERSITY OF LIFE SCIENCES IN PRAGUE (CULS)
Kamycka 129, 165 21 Prague 6 — Suchdol, ID: 6048070
WWW.CZU.CZ

The history of the school dates back to the esthivient of the Agriculture Department at the

Czech Technical University (CTU) in 1906. The indeg@ent University of Agriculture in
Prague was established 8 July 1952.
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3.2.18.1 Faculty of the Environment (FE)
www.fzp.czu.cz

A brief description of the Faculty

The Faculty of the Environment was established I 2007, when the Faculty of Forestry
and the Environment split into two entities: Thectty of Forestry, Wildlife and Wood

Sciences and the Faculty of Environmental Scierilee Faculty is divided into 6

departments (Department of Applied Geoinformatind &patial Planning, Department of
Environmental Geosciences, Department of Ecologgpddtment of Applied Ecology,

Department of Land Use and Improvement, DepartmehtWater Resources and
Environmental Modelling) which cover the entireldieof education and science at the
Faculty.

Focus of research and development in biologicatrdity:

< Protection of biological diversity, improving retean and water accumulation in the
landscape

* Renewal of extra—productive landscape functions

« Environmental relations and their changes on theelleof the landscape,
communities and species

* Protection and management of selected sites, capdtected landscapes
« For the care of protected landscapes, grant pragesetc.
« The use of alternative energy sources

« Research projects for commercial use focused ararel and the use of alternative
energy sources

Research in nanotechnology

Work on implementation of the project describediel

- Project TA CR TA01010552 — “The use of membraneth wianopores to reduce the
health risks of VOCs from small water sources,” 2A013; Principal investigators:
Ing.Lubomir Kiz, Ph.D. and Ing. Marekaslavsky, Ph.D., Vodni zdroje Chrudim, spol.
s. r.0., Co—principal investigator for FE CULS: primg. Zdeika Wittlingerova, CSc.

3.2.18.2 Institute of Tropics and Subtropics (ITS)
www.its.czu.cz

A brief description of the Institute

The Institute of Tropics and Subtropics was formériown as the Institute of Tropical and
Subtropical Agriculture (ITSA). Within the Czech Warsity of Life Sciences in Prague

(CULS) it has the position of a specialised institwn the level of a faculty for the

preparation of Czech and foreign specialists inengchduate, master’s level and doctoral
level studies.
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Focus of research and development

The Institute is involved in scientific—researchivdties and implementation of projects in

developing countries, primarily in priority courgsi for Czech development cooperation. In
2011, a total 5 programme research projects wepdeimented at the Faculty, one of which
concerned nanotechnology.

Research in nanotechnology

Work on implementation of the project describedbel

- Project Ministry of Agriculture QH92195 — “The uséselected nanotechnology for the
design and verification of the best available téghes (BAT) in agricultural activities,"
2009-2011; Principal Investigator: Ing. Antoninidek, CSc., Research Institute of
Agricultural Technology, Co—principal investigatofor CULS: MVDr. Josef
HolejSovsky, Ph.D.

3.2.18.3 Faculty of Agrobiology, Food and Natural Resources
(FAFNR)

www.af.czu.cz

A brief description of the Faculty

In 1952 the Faculty of Agronomy was instituted ae of the faculties of the newly founded
independent University of Agriculture.Since thahdi it has fulfilled its role as the main
workplace for the education and preparation of esga agriculture, not only for work in the
field, but also for research institutes and govesntorgans. In 2005 it was renamed the
Faculty of Agrobiology, Food and Natural Resouricesonnection with the expansion of its
activities.

Focus of research and development

Agrobiology, food and natural resources.In 2011 otalt of 69 grant projects were
implemented at the Faculty, one of which concemebtechnology.

Research in nanotechnology

Work on implementation of the project describediel

- Project MEYS 2B06053 — “New methods for the charasation and identification of
probiotic bacteria strains suitable for function&ods,” 2006-2011; Principal
investigator: as.prof. Ing Bohuslav Rittich, CSdasaryk University in Brno/Faculty of
Sciences, Co—principal investigator for FAFNR CUp#f. Ing. Vojgéch Rada, CSc.

Experts/field
- prof. Ing. Vojéch Rada, CSc.— practical and food microbiology
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3.3 CONTRIBUTORY ORGANISATIONS OF GOVERNMENT
MINISTRIES

3.3.1 INSTITUTE FOR CLINICAL AND EXPERIMENTAL MEDICINE
(IK+EM)

Videfiska 9, 140 21 Prague 4, ID: 00023001

www.ikem.cz

A brief description of the Institute

The Institute for Clinical and Experimental Medieirwas created in 1971 through the
integration of six formerly independent researchtiintes — the Institute of Clinical and
Experimental Surgery, the Institute for DiseasesBtdod Circulation, the Institute for
Human Nutrition Research, the Research Institut&xgerimental Therapy, the Research
Institute for Radioisotope Use in Medicine and fResearch Institute for Electronics and
Modelling in Medicine. Their integration createctlargest scientific research institute with
three specialised centres — the Cardiology Cetitee, Transplant Centre and the Diabetes
Centre. At the present time IK+EM is a contributa@mganisation directly managed by the
Ministry of Health. It is comprised of 3 speciatiseentres, 8 clinics, 15 specialised
departments, work stations and laboratories, ahdst1450 employees.

Focus of research and development

In 2011, a total 82 programme research project® waplemented at the Institute, six of
which concerned nanotechnolodmy.the field of nanotechnologyresearch is focused on the
application of nanoparticles in molecular imagifdniese methods are investigated by the
Magnetic Resonance Spectroscopy Unit (M. Hajeke Uit is part of the Radiodiagnostic
and Interventional Radiology Department. Within thamework of IK+EM the MR
Spectroscopy (MRS) Unit works on molecular imagimgjects with the Diabetes Clinic (F.
Saudek) and with the Institute for Experimental Maw AS CR in the Cell Transplant and
Tissue Repair Centre, as well as with other pastner

Projects implemented in nanotechnologies

a) Projects whose recipient is IK+EM:

- Project GA AS CR 2B06175 — “Quantification of insuproducing tissue by magnetic
resonance,” 7/2006—6/2011; Principal investigatm.prof. MUDr. FrantiSek Saudek,
DrSc.

b) Projects on whose implementation the Institutevisperating:

- Project MIT FR-TI3/521 — “Technology of new maguetianoparticles for diagnostics
and treatment in oncology,” 2011-2015; Principakestigator: Ing. 3i Zelenka, CSc.,
SYNPO, a.s., Co—principal investigator for IK+EM:Myit Herynek, PhD.

- Project GA CR GA203/09/1242 — “Surface modificatiofi magnetic nanoparticle
surfaces for cell labelling and in vivo and in @itdiagnostics,” 2009-2011; Principal
investigator: Ing. Daniel Horék, CSc., Institute Macromolecular Chemistry AS CR,
Co—principal investigator for IK+EM: Mgr. Vit Hergk
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c)

Project MEYS, “Research centres” programme, 1M0538entre of Cell Therapy and
Tissue Repair,” 1/2005-12/2011; Principal invegtga prof. MUDr. Eva Sykova,

DrSc., Institute of Experimental Medicine AS CRague, Co—principal investigator for
IK+EM: Ing. Milan Hajek, DrSc.

Project AS CR, “Nanotechnologies for Society” pmmme, KAN201110651 -
“Combined contrast agents for molecular MR imading/2006—-12/2010, Principal
investigator: prof. RNDr. Ivan Luke$, CSc., Charlgsiversity in Prague/Faculty of
Science, Co—principal investigator for IK+EM: Irgilan Hajek, DrSc.

Projects involving international cooperation:

Cooperation on Project — 6FP EU DiMI/512146 “Diagti® Molecular Imaging:A

Network of Excellence for Identification of New Maular Imaging Markers for
Diagnostic Purposes,” 4/2005-3/2010; Project coetdr: prof. Andreas Jacobs,
University of Cologne, Germany.The excellence nekws comprised of 45 institutions.
The principal investigator in the Czech Republigpi®f. MUDr. Eva Sykova, DrSc.,
Institute of Experimental Medicine AS CR, Ing. M.4jdk, DrSc. and his group
contributed for IK+EM.

Experts/field

Mgr. Monika Dezortova — molecular imaging — clidicMR spectroscopy and
relaxometry

Ing. Milan Hajek, DrSc.— molecular imaging — studlylive tissue using MR imaging
and MR spectroscopy

Mgr. Vit Herynek, Ph.D. — molecular imaging — MResproscopy and relaxometry

3.3.2 INSTITUTE OF HEMATOLOGY AND BLOOD TRANSFUSION
(IHBT)

U nemocnice 1, 128 20 Prague 2, ID: 00023736

www.uhkt.cz

A brief description of the Institute

The Institute of Haematology and Blood Transfus®m contributory organisation directly
organised by the Ministry of Health of the CzeclpRdic. It was founded 1 January 1952
together with a number of other ministry researgtiiutes run by the Ministry of Health.The
Institute brings together therapeutic hematologioe¢ diagnostic and research laboratories
and transfusion facilities. At the Institute highipecialised therapeutic care, research
facilities, premium transfusion expert facilitiesida special counselling and educational
activities are integrated as a unit. The most irgrdr parts of the Institute are its three
divisions: the Clinical Division, the Transfusiore@artment and the Research Division.

Focus of research and development

From 2005-2011 one Ministry of Health research psapwas implemented at IHBT which
also contained elements of nanotechnology research.
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Research proposal MZOUHKT2005 FHe role of molecular biological examinations in
clarifying pathogenesis and in diagnosis of haemapoietic disorders and the use of
haematopoietic cells in the treatment of haematopeiic diseas¢'" 1/2005-12/2011;
Principal investigator: MUDr.Jaroslaermak, CSc.; total costs for the entire period of
project implementation equalled CZK 279.063 milli@@zZK 177.063 million of which was
from the state budget. For nomenclature — arelae3nanotechnology research share equalled
5%.

The subject of implementation was the use of mdécbiological examination for
clarification of pathogenesis and for diagnostios &reatment of haematopoieticdisorders;
observation of the significance of changes in gem@tnucture and function for diagnosis,
prognosis and treatment of congenital and acquiesinatopoieticdisease; observation of the
significance of activation of individual coagulatiosystem components in malignant
haematopoieticdisease; clarification of the molacudasis of rare erythrocyte phenotypes
and certain congenital erythropoeitic disorders; tise of haematopoietic stem cells in the
treatment and disease of haematopoietic and oth&sues; handling of stem
haematopoieticcells for cell therapy; the obseoratof the role of transplantation of
haematopoieticcells in the treatment of malignarmtt aon—malignant haematopoieticdisease;
monitoring the safety of mobilisation and separatiof donors of haematopoieticcells
acquired from peripheral blood and the monitorifigg@netic factors influencing the success
of haematopoieticcell transplantation.

In 2011, a total of 31 programme research projeese implemented at the Institute.
Research projects implemented at the Instituteairuthe development of new diagnostic
and therapeutic methods and the acquisition of kewwledge, particularly in physiology of
blood and haematopoiesis, and biology of tumous @ld the tumour process.

Researchwhich to a certain extent falls by its nature ithe fields ofnanobiotechnology
and nanomedicine was identified in the Transfusion Department's i€on of Cellular
Therapy (head: P. Kobylka) and at the Researchsbivis Department of Biochemistry
(head J. E. Dyr), the Department of Cellular Biookstry (head: |. Kalousek) and the
Department of Cell Physiology (head: L. Dolezalova)

Projects implemented in nanotechnologies

- Project Ministry of Health (MH) NT11541 — “Develogmt of vaccines against cancer
stem cell markers," 2010-2013; Principal investgat RNDr. Michal Smahel, Ph.D.,
Mgr. Martina DuSkovéa, Mgr. Ingrid Polakova

- Project AS CR, “Nanotechnology for Society” progras KAN200670701 — “Surface
plasmon resonance biosensors and protein arraysnéatical diagnostics,” 1/2007—
12/2011; Principal investigator: Ing.filJiHomola, CSc., Institute of Photonics and
Electronics AS CR, Prague, Co—principal investigafor IHBT: prof. Ing. Jan
Evangelista Dyr, DrSc.

- Project MEYS, “Research Centres” programme, 538ntfeefor Cell Therapy and
Tissue Repair,” 1/2005-12/2011; Principal invegtiga prof. MUDr. Eva Sykova,
DrSc., Institute of Experimental Medicine AS CRague, Co—principal investigator for
IHBT: MUDr. Petr Kobylka, CSc.
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Experts/field

- prof. Ing. Jan Evangelista Dyr, DrSc.— biochemismplecular genetics, biomolecular
sensors

- RNDr. Ivan Kalousek, CSc.— study of the interactiarf proteins controlling ribosome
synthesis with products of oncogenes and tumouysresgor proteins

- prof. MUDr. Pavel Klener, DrSc.— haematology, ogyl

3.3.3 MASARYK MEMORIAL CANCER INSTITUTE IN BRNO
(MMCI)

Zluty kopec 7, 656 53 Brno, ID: 00209805

WWW.Mou.cz

A brief description of the Institute

Masaryk Memorial Cancer Institute is a contributorganisation directly organised by the
Ministry of Health of the Czech Republic. MMCI isfall service cancer centre with 230
beds. Treatment is provided, and also researchllimspects of oncological disease is
conducted. MMCI is divided into two clinics, 13 sjmised departments, a Clinical
Psychology Division and other support facilities.

Focus of research and development

From 2005—-2011 one Ministry of Health research psapwas implemented at MMCI which
also contained elements of nanotechnology research.

Research project MZOMOU2005 —unctional diagnostics of malignant tumours,”
1/2005-12/2011; Principal investigator: prof. MUPxavel Klener, DrSc., total costs for the
entire period of the project equalled CZK 279.06iom, CZK 177.063 million of which
was from the state budget. For nomenclature — &rdhe nanotechnology research share
equalled 15 %.

The topic of the plan was the development and implgation of a new concept of
integrated functional diagnostics of solid malignamours, based on a spectrum of applied
molecular—biological, cytodiagnostic, histoculturahd imaging methods, which should
effectively supplement tumour diagnostics that &dedhave been purely morphological, by
adding new parameters corresponding to individualaur properties at the beginning and
during the course of anti—tumour treatment. Thel godo improve the therapeutic results
through better targeted and individualised theraphe research proposal contains elements
of bionanotechnology research.

In 2011, a total 22 programme research projecte vigplemented at the Institute. The
largest of these was the primarily investment profeD2.1.00/03.0101 Regional Centre
for Applied Molecular Oncology, financed from the Operational Programme Reseanch
Development for Innovation. From 2011-2014 thereusth be created at a cost of CZK
299.5 million a centre for research of new biomaskaith significance for diagnosis,
imaging methods, disease monitoring, prognosis taeatment of tumourous disease. The
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centre is to be equipped with state of the art mgent and a multi—-disciplinary group of
Czech and foreign researches and medical spesiahisuld work in it.

At the Instituteresearch in bionanotechnologyis carried out in more than one department,
in particular at the Department of Oncological &xgerimental Pathology (at the Molecular

and Experimental Oncology Laboratory, head: ¥mk) and at the Department of

Laboratory Medicine (head: D. Valik).

Projects implemented in nanotechnologies

- Project Ministry of Health NR9076 — “Gene expressmofiling in predicting treatment
response to chemotherapy for patients with locatfyanced colorectal carcinomas,”
2006-2010; Principal investigator: prof. MUDr. Rekiv Vyzula, CSc., Co—principal
investigators: prof. MUDr. di Hoch, CSc., Motol University Hospital, and asfpro
MUDr. Marian Hajduch, Ph.D., Palacky University@iomouc/Faculty of Medicine and
Dentistry

- Project GA CR GA203/08/1680 — “Nanotechnology inndtional diagnostics of
apoptotic and tumour cells,” 1/2008-12/2011; Ppati investigator: Ing. Karel
Kleparnik, Ph.D., Department of Analytical ChemjstAS CR, Brno, Co—principal
investigator for MMCI: MUDr. Dalibor Valik, Ph.D.

- Project GA CR GA301/07/0490 — “Protein and DNA-nfmdi electrodes. New tools for
biomedicine," 1/2007-12/2009; Principal investigafof. RNDr. Emil Paléek, DrSc.,
Biophysical Institute AS CR, Prague, Co-principavdstigator for MMCI: RNDr.
Botivoj Vojtések, DrSc.

Experts/field
- MUDr. Dalibor Valik, Ph.D. — tumour markers

- RNDr. Baivoj VojtéSek, DrSc.— tumour biology research

- as.prof. MUDr. Rostislav Vyzula, CSc.— positron ssion tomography

3.3.4 INSITITUTE OF ENDOCRIONOLOGY (IE)
Narodni 8, 116 94 Prague 1, ID: 00023761
www.endo.cz

A brief description of the Institute

The Institute of Endocrinology in Prague is an meledent contributory organisation directly
managed by the Ministry of Health. It was founded 956. The basic mission of the Institute
is highly specialised preventive, diagnostic, tpergic and scientific—research activity in the
field of endocrinology, the metabolic disordersatet! to it and the fields which supplement
endocrinology. The Institute is divided into nirmeesialised departments.

Focus of research and development

In research the Institute uses methods from madeayenetics, biochemistry, immunology
and oncology of hormonally dependent tissues, @iolyin silico analysis, in particular:
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Microanalysis of nucleic acids using capillary @lephoresis with laser induced
fluorescence techniques (sequencing, fragment sisalgnd RealTime PCR techniques
from different biological materials

Proteomic techniques, including computer—assistexiafiing of peptide or protein
structures and their interactions

Determination of nano— and pico—concentrations tefrodd hormones using mass
spectrometry

Determination of nano—concentrations of hormonestem hormones, biofactors and
antigens using radio and immunoanalysis techniqoekiding multiplex analysis

Development of separation and analytical chromatolgic methods for micro— and
nano—analysis

In vivo microdialysis in fatty tissue

In 2011, a total 19 programme research projecte iwmplemented at the Institute.

Projects implemented in nanotechnologies

Project MH NT/12336-4/2011 ,Chromogranin, metanams and thyroid factors in

differential diagnostics of neuroendocrine tumoithve focus on medullary carcinomas
of the thyroid gland and pheochromocytoma”, 2011-420Principal investigator:

as.prof. Ing. Radovan Bilek,CSc.,Co—investigates:pf. TomaS Zelinka, General
University Hospital in Prague

Project MH NT/13369-4,The impact of selected endwerdisruptors on human
spermatogenesis”, 2012-2015; Principal investigatiigr. Jana Kubatova, Co-
investigator: as. prof. MUDr. ii Her&ek, University Hospital Kralovské Vinohrady,
Prague

Project MH NT/13543-4,A study of the common pathaoigefactors of Alzheimer’s
disease and diabetes mellitus type 2", 2012—-20fd6¢iBal investigator: RNDr. Markéta
Vaikova, Ph.D., Co-investigators: MUDr. Robert RusiRh,D., Thomayer University
Hospital, Prague, and as.prof. MUDr. Ilva Holmerof&.D., Charles University in
Prague/Faculty of Humanitary Studies

Project MH NT/13544-4,The role of genetic varialyilin diabetes mellitus type 2 and
gestational diabetes”, 2012—-2015; Principal ingedtr: RNDr. Daniela Vejrazkova,
Ph.D., Co-investigator: MUDr. Hana Kéeyja, Ph.D., General University Hospital in
Prague

Project MH NT/13890-4,The role of neuroactive stdsoin etiopathogenesis of
affective and mood disorders”, 2012-2015; Principavestigator: prof. MUDr.
Luboslav Starka, DrSc., Co—investigator: RNDr. RémiRipova, CSc., Psychyatric
Centre, Prague

Project MH NT/13901-4,Study of genetic changeshgroid gland tumours”, 2012—
2015; Principal investigator: RNDr. é& Bendlovd, CSc., Co-investigator: as.prof.
MUDr. Petr Vkek, CSc., University Hospital in Motol, Prague
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Experts/field
- as.prof. RNDr. Bla Bendlova, CSc. — molecular genetics, nucleid acialysis
- as.prof. Ing. Radovan Bilek, CSc. — protein modgllichromatographic techniques

- Ing. Martin Hill, DrSc. — mass spectrometry of sidr hormones, development of
separation methods

3.3.5 PRAGUE PSYCHIATRIC CENTRE (PPC)
Ustavni 91, 181 03 Prague 8 — Bohnice, ID: 00023752
www.pcp.lf3.cuni.cz

A brief description of the Centre

The Prague Psychiatric Centre is located on thmiges of the Bohnice psychiatric hospital.
In 1961 the Psychiatric Research Institute was dednhere. In 1990 the activities of the
Psychiatric Centre were combined with teaching gfcpiatry at the 3rd LF CU.PPC is

divided into a Clinical Division, 4 specialised tahtories and the Centre of Neuropsychiatric
Studies (Ministry of Education, Youth and Sportgjpct). In addition to numerous other

medical-research activities, PPC provides a basege&gearch in the field of normal and

pathological aging (Alzheimer’'s Disease Centre)thimi which several projects using

nanotechnologies have been and are being implethente

Focus of research and development

From 2005-2011 PPC coordinated activities of reteaentre 1M0557 and oversaw the
implementation of research proposal of the Ministof Health MZOPCP2005 -
"Determination of the causes of psychiatric morbidi and increasing the effectiveness
of preventive and therapeutic approaches in care ahe mental health of inhabitants of
the Czech Republic from 2005-2011 1/2005-12/2011; Principal investigator: prof.
MUDr. Cyril Héschl, DrSc.; total costs equalled CZR6.2 million. For nomenclature — area
3, the nanotechnology share of research equalled 3%

The goals of project implementation were: the da&iac prevention and remedy of risk
factors which threaten individuals’ mental healtid sstudy of etiopathogenesis, diagnostics
and therapy of serious mental health disorderschwlaiccording to the World Bank and
WHO are globally among the ten main reasons foaldlisy (schizophrenia, depression,
bipolar disorder, addiction and obsessive—compealdigorder). To this research in dementia
is being added, in which a marked increase in peeea has been noted and which presents
an enormous socioeconomic burden on society.

In 2011, a total 24 programme research projecte waplemented at the Centre. The biggest
one was the project ED2.1.00/03.00M8ational Institute of Mental Health, financed from
the Operational Programme Research and Developfoerihnovation. From 2011-2015
there should be created at a cost of CZK 971 milliko modern and clinically oriented
research center, which will become a referenceecefur mental health in the Czech
Republic by providing expert services in the fiafl epidemiology of mental disorders.
Principal co-ordinator of the project is prof. MUDRyril Hoschl, DrSc.
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Projects implemented in nanotechnologies

- Project MH NT/13890-4 ,The role of neuroactive etds in etiopathogenesis of
affective and mood disorders”, 2012-2015; Principavestigator: prof. MUDr.
Luboslav Starka, DrSc., Co—principal investigator PPC: RNDr. Daniel&ipova,
CSc., Psychyatric Centre, Prague

- Project AS CR, “Nanotechnology for Society" prograey KAN200520701 — “Nano—
PCR — an ultrasensitive test for the detectiorpet#ic proteins in body fluids," 1/2007-
12/2011; Principal investigator: RNDr.Petr DrabdédrSc., Institute of Molecular
Genetics AS CR, Prague, Co—principal investigatsr FPC: RNDr. Daniel®ipova,
CSc.The task of PPC as the Co—principal investigats to collect data on the normal
aging population and ELISA examination of three kegteins in Alzheimer’'s disease
diagnostics.

- Project MEYS, “Research Centres” programme, 1M055TZentre for neuropsychiatric
studies,” 1/2005-12/2011; Principal investigataiofpMUDr. Cyril Hoschl, DrSc. As
part of the implementation of the project the effeaf a static magnetic pole on high
affinity choline transport in synaptosomes prepédreth the right and left hippocampus
of Wistar rats were tested. Part of the synaptosomas incubated before the actual
exposition using superparamagnetic nanoparticlesered with dextran. After
internalisation of nanoparticles in synaptosomeseths a chain of reactions, which are
oriented by an external static magnetic field amdctv regulate through the cytoskeleton
membrane proteins including the choline transporter

Experts/field

- MUDr. Ale§ Bartos, Ph.D. — neurology, biological mkers, immunochemistry of
neuropsychiatric diseases

- Ing. Zdena KriStofikova, Ph.D. — normal and patlgidal aging, neurochemistry and
pathophysiology of Alzheimer’s Disease, cholinensfgort

- RNDr. DanielaRipova, CSc.— neurochemistry, pathophysiology ofrogsychiatric
diseases, biological markers

3.3.6 RESEARCH INSTITUTE OF VETERINARY MEDICINE, BRNO
(RIVIM)

Hudcova 70, 621 00 Brno, ID: 0027162

WWW.VIi.Cz

A brief description of the Institute

The Veterinary Research Institute was founded i6519ts organizer is the Ministry of
Agriculture of the Czech Republic. The Institutdhe only professional research institute in
the Czech Republic which is focused on researcketarinary medicine with a significant
share of applied research. Its focus, however, atsgers the broad field of pre—clinical
disciplines in veterinary medicine which cross ougio human medicine, environmental
science and other fields (the field of infectiomsl mon—infectious diseases, hygiene and food
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safety and ecotoxicology). The Institute is dividetb seven departments, which are further
divided into laboratories.

Focus of research and development

Research covers the extensive field of veterinargdinoine. Research activities in
nanotechnology are focused on the use of biodegladanoparticles for the development of
vaccines and systems for targeting drugs, the ptamuof bound biomaterials (antibodies,
aptamers and receptors) for biomaterial immobitisefor chips and nanoextraction.

In the Immunology Department the activity of the ntmmopharmacology and
Immunotoxicology Group (head: J. Turanek), whichfégused on the preparation and
development of targeted microbubbles and liposofaesherapy of tumours and vaccine
design, is developed. The laboratory has equipnmientnanoparticle preparation and
characterisation — ultrasound, high pressure honisggon and microfluidisation,
characterisation of nhano— and microparticles usitagic and dynamic light diffraction, gel
permeation chromatography and electrophoretic nasthalifferential nanocalorimetry
scanning and electron microscopy. The in vitro angivo biological effect is investigated
using fluorescent and confocal microscopy on tissukures and histological sections.
Tumour and immunisation models are introduced.

The Analytical Biotechnology Department (head: Markek) is focused on the development
and production of monoclonal antibodies for bionearttetection and disease detection using
biosensors and on the development of micro— andbteahnologies (such as micro—
immunoextraction) for bioanalytical methods.

In 2011, a total 44 programme research projectevimplemented at the Institute. Two
projects from the Operational Programme Researchavelopment for Innovation have
key significance.

- EDO0006/01/01 — Centre for applied microbiology and immunology in \eterinary
medicine (AdmireVet)."The principal investigator at RVIM is prof. MVDivo Pavlik,
CSc. The project, implemented from 2009-2013 witiudget of CZK 416.59 million, is
focused on the reconstruction of Pavilion Il a¢ RVIM campus, the reconstruction of
two experimental stables and supplementing of theipenent of laboratories and
training of researchers at renowned workplaces©én@zech Republic and abroad. The
research activity of the centre is focused on geaf molecular biology tools to acquire
new knowledge in the fields of immunology, virologgd bacteriology. This knowledge
will be used among other things for the preparatibwaccines.

- ED1.1.00/02.0068 —CEITEC — Central European Institute of Technology' (2011—
2015), Project budget: CZK 5.246 billion (www.ceitez). The principal investigator of
the European Centre of Excellence project is Madsakgiversity in Brno. RVIM is a
partner in the project. The principal investigator RVIM is prof. MVDr. Jii Rubes,
CSc.Top-level research is to be carried out atGbetre and advanced graduate and
post—doctoral instruction is to be provided. Ttaesbf the art technology installed there
should enable the synergistic study of objects fliming and non-living nature at all
levels of complexity which is available at the mmeistime, starting from individual
atoms to molecules, molecular groupings and celigshole organisms.
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Projects implemented in nanotechnologies

a) Projects implemented by the Institute:

- Project GA CR GAP304/10/1951 — “Nanoliposomes fiar development of recombinant
vaccines and targeted immunotherapies,” 2010-20B3incipal investigator:
RNDr.Jaroslav Turanek, CSc., Co-investigators: RNBiroslav Ledvina, CSc.,
Institute of Macromolecular Chemistry AS CR, RNZbyrek Pientka, CSc., Institute
of Macromolecular Chemistry AS CR, as.prof. Ingnia Kratochvilova, Ph.D., Institute
of Physics AS CR, MUDr. Mgr. Mian Raska, Ph.D., I|d&ay
UniversityOlomouc/Faculty of Medicine and Dentistand prof. RNDr. Pavel DraSar,
DrSc., ICT/Faculty of Food and Biochemical Techmyyio

b) Projects on which the Institute cooperates:

- Project AS CR, “Nanotechnology for Society” prograg) KAN200380801 -
“Immunonanotechnologies for hormone diagnostics,/2008-12/2012; Principal
investigator: prof. Ing. Miroslav Strnad, DrSc.sfitute of Experimental Botany,eské
Budgjovice, Co—principal investigator for RIVM: Dr. Mih Franek, DrSc.

- Project AS CR, "Nanotechnology for Society” prograe KAN200520703 — “The use
of ultrasound in nanomedicine,” 1/2007-12/2011né&ipal investigator: as.prof. Ing i
Neuzil, CSc., Biotechnology Institute AS CR, Prag@»—principal investigator for
RIVM: RNDr. Jaroslav Turanek, CSc.

Experts/field
- Dr. Milan Franek, DrSc.— analytical biotechnology

- RNDr. Jaroslav Turanek, CSc.— vaccinology and imotluerapy, preparation of
functionalised microbubbles, design of liposomes development of vaccines and
targeted therapeutics

3.3.7 NATIONAL INSTITUTE OF PUBLIC HEALTH (NLPH)
Srobéarova 48, 100 42 Prague 10, ID: 75010330
WWW.SZU.CZ

A brief description of the Institute

The National Institute of Public Health is a contriory organisation of the Ministry of
Health of the Czech Republic. It organises the gr&on of materials for the national health
policy, undertakes activities for health protectimmd support, for securing methodological
and reference activities in public health protettimonitors and undertakes research in the
relationship between living conditions and heattfyanises international cooperation, checks
the quality of services provided for public hegitiotection, performs graduate instruction in
the medical fields of health protection and suppod takes care of public health education.
The Institute is divided into five centres, whicke &urther organised into professional
groups.
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Focus of research and development

Nanotechnology research was identified at the @efoir Epidemiology and Microbiology,
where MUDr. Marta Havelkovd, CSc. worked on a prbjim the “Nanotechnology for
Society” programme and in the Centre for Occupatidtealth, where a working team is
occupied with nanomaterials and nanotechnologiegarticular from the perspective of their
impact on human health in the event of profession&nvironmental exposure.

Projects implemented in nanotechnologies

Projects on whose implementation the Instituteoigperating

- Project TA CR TA01010552 — “The use of membraneth wianopores to reduce the
health risks of VOCs from small water sources,” R&A013, Principal investigators:
Ing. Lubomir KiZ, Ph.D., Ing. MarelCaslavsky, Ph.D. — Vodni zdroje Chrudim, spol.
s r.o., Co—investigators for NIPH: MUDr. Magdaledimova, CSc. and Ing. Ladislava
Matéja

- Project AS CR, “Nanotechnology for Society” prograsy KAN200520702 — “Nano
immunosensors for cytokine detection,” 1/2007-12420Principal investigator: Ing.
Petr Sebo, CSc., Biotechnology Institute AS CRgRea Co—principal investigator for
NIPH: MUDr. Marta Havelkovéa, CSc.

Experts/field
- MUDr. Marta Havelkova, CSc.— molecular epidemiology
- MUDr. Miroslava Hornychova, CSc., head of the exjgeoup for chemical safety

- RNDr. Jaroslav Mraz, CSc., researcher in the expertip for evaluation of chemical
substance exposure at work

3.3.8 CZECH METROLOGY INSTITUTE (CMI)
Okruzni 31, 638 00 Brno, ID: 00177016
WWW.Cmi.cz

A brief description of the Institute

The Czech Metrology Institute is a contributory amgsation established in 1993 under the
direction of the Ministry of Industry and Tradefutfils functions which belong in the sphere
of activity of state administration in metrology atcordance with Act No. 505/1999 Caoll.
CMI organises services in all the basic areas ofratogy: fundamental metrology
(preservation of state etalons, calibration of atal and measuring gauges) and legal
metrology (type—approval of measuring gauges, ahiaind subsequent verification of
measuring gauges, state metrology supervision). @Mesponsible for a set of tasks in
technical development, the nature of which ranges fapplied research to the execution of
specific technical tasks. CMI's activities are arigad by divisions directly managed by the
general director, 10 regional inspectorates, tweckpised offices — the Laboratories of
Fundamental Metrology and the Inspectorate forZiogi Radiation — and 4 associated
laboratories in different institutions.
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Focus of research and development

In nanotechnology CMI focuses primarily on the nurament of lengths and dimensions in
micrometers to nanometers, determination of surtapegraphy (using SPM methods), 3D
shape of objects (coordinate machines), local measent of other physical values
(electrical, thermal, magnetic, mechanical and aapbtproperties) and the conducting of
research of new measurement methods in all theses.ar

Activities related to nanotechnologies are perfainie particular in the Department of

Technical Length (V. Zeleny), the Department of @uan Length Metrology and Lasers (P.

Balling), the Laboratory of Fundamental Metrology Prague and the Department of
Nanometrology in Brno (P. Klapetek). In 2011a tdtél programme research projects were
implemented at CMI.

Projects implemented in nanotechnologies

- Project AS CR KAN311610701 — “Nanometrology usimgrsing probe microscopy,”
1/2007-12/2011; Principal investigator: Mgr. Pelapetek, Ph.D.

- Project GA CR GA202/07/1669 - “Deposition of themechanically stable
nanostructured diamond-like thin layers in duakfiency capacitive discharges,”
1/2007-12/2011; Principal investigator: RNDr. VilmBurSikova, Ph.D., Masaryk
University in Brno/Faculty of Sciences, Co—prindiavestigator for CMI: Mgr. Petr
Klapetek, Ph.D.

- Project MIT FR-TI1/241 — “Components for nanometritagnostics of length
fluctuations, deviations in shape and surface $du009-2013; Principal investigator:
Ing. Jan Kir, MESING, spol. sr.0., Co—principal investigatimor CMI: Mgr. Petr
Klapetek, Ph.D.

- Project MIT FR-TI1/168 — “High efficient colouredolar panels for architectural
applications,” 2009-2012; Principal investigatarg.l A. Poruba, Ph.D., Solartec s.r.o.,
Co—principal investigator for CMI: Mgr. Petr Klajgét Ph.D.

- Project MIT FT-TA3/055 — “Smart polymer surface ttogs containing nanopatrticles,”
3/2006-12/2009; Primary investigator: Ing. Jair, KMESING, spol. sr.0., Brno, Co-
principal investigator for CMI: Mgr. Petr Balling

Results of research in nanotechnologies/cooperation

Cooperation with foreign metrological institutesT@ NPL, INRIM, BIPM, METAS, etc.)
and other institutes devoted to issues of measurenimethe field of nanotechnologies
(University of Bristol, DTU, TU limenau, and Uniwdty of Zaragoza), publications in
specialised periodicals and the development of teelwniques.

Experts/field
- RNDr. Petr Balling, Ph.D. — interferometry, lasers
- Mgr. Petr Klapetek, Ph.D. — scanning probe micrpgcand related methods

- as.prof. Ing. Vit Zeleny, CSc.— measurement oftlesigcoordinate machines
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3.3.9 TEXTILE TESTING INSTITUTE (TTI)
Vaclavska 6, 658 41 Brno, ID: 0013251
www.tzu.cz

A brief description of the Institute

The government enterprise performs several hundcaledited tests according to many
national and international standards. TTI is alsaeatification authority for product
certification (textile toys, geotextiles and worktbes) and systems (ISO 9001, ISO 14 001,
ISO 13 485, OHSAS 18 001 and HACCP). In 2011 a ttarogramme research projects
were implemented at the Institute, one of whichcesned nanotechnology.

Number of employees: 27 (2010)
Annual turnover: CZK 52 million (2010)

Activity in nanotechnologies

Options for incorporating nanoparticle materiatsfarticular ferrous oxide and colloid
silver) into/on textiles and their impact on textdroperties with consideration for the
potential use of the composites created were ilgatet as part of the two projects
defined below:

- Project AS CR, “Nanotechnology for Society" progragy KAN101630651 — “Creation
of nano-layers and nano-coatings on fabrics usilagmm surface treatments at
atmospheric pressure,” 1/2006-12/2010; Principakstigator: prof. RNDr. Mirko
Cernak, CSc., Masaryk University in Brno/Faculty &ciences, Co—principal
investigator for TTI: Ing. Petr BeneSovsky, Ph.beTask for TTI was the incorporation
of nanoparticle materials into/on fabrics, testamgl contact with manufacturers.

- Project MEYS, “Research Centres” programme, 1MO0512'Research Centre of
Powdered Nanomaterials,” 1/2005-12/2011, Princip@estigator: prof. RNDr.
Miroslav MaSl&, CSc., Palacky University in Olomouc/Faculty ofiedces, Co—
principal investigator for TTl: RNDr. Pavel Mdk. The task of TTI was research in the
manner of using plasma in developing fabrics witldexd properties, contact with
manufacturers and fabric testing.

Results of research in nanotechnologies/cooperation

- Finished products: NS AcousticWebTM — sound—absurieaterial with outstanding
sound absorption at lower frequencies, NS Antinbt¥@bTM — filtration material with
antimicrobial effects

- Cooperation with MIT (Massachusetts Institute of cA@ology, USA), NCRC
(Nonwovens Cooperative Research Centre, USA), thglBASF concern, Germany

Experts/field
- Mgr. Petr BeneSovsky, Ph.D. — general textile tresits, antibacterial treatments

- Ing. Petr Nasadil — textile analysis (mass speattoynatomic spectroscopy etc.)
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3.3.10 OCCUPATIONAL SAFETY RESEARCH INSTITUTE (VUBP)
Jeruzalémska 9, 116 52 Prague 1, ID: 00025950
www.vubp.cz

A brief description of the Institute

The Occupational Safety Research Institute is dipubsearch institute founded by the
Ministry of Labour and Social Affairs of the CzeBfepublic. It conducts scientific research
in the field of occupational safety and health gedforms tasks which are derived from the
conventions of the International Labour Organiagtidrom valid legal regulations in
occupational safety and health, from the requirdmefithe Council of the European Union
and the European Commission, the European AgencyS&dety and Health at Work,
Eurostat and the needs of the organiser and wapettion. It also fulfils the function of an
analytical and conceptual office in the field otapational health and safety.

Number of employees: 45 (2012)

Focus of research and development

Scientific research, verification and applicatidmtethods and means in prevention of risks
threatening the health and life of people, the mmment and wealth, following from work
activities and improving the work comfort and qtialof working life. VUBP is also
involved in operational research, in other wordgnitoring the state and development of
occupational work and safety by keeping data aatssits in the field. In 2011 a total 6
programme research projects were implemented dhsti¢ute.

Projects implemented in nanotechnologies

- Project Ministry of Labour and Social Affairs HC213 “Analysis of nanoparticle
contamination of the air at the workplace and deieation of the effectiveness of
personal protective equipment in protecting th@iratory system against the effects of
nanoparticles at the workplace”, 2011; Principakstigator: RNDr. Mgr. Petr $&hot

3.3.11 FOOD RESEARCH INSTITUTE PRAGUE (FRIP)
Radiova 7, Prague 15, 102 31, ID: 00027022
WWW.VUppP.CZ

A brief description of the Institute

The Institute was established in 1958. The in&itihplements tasks of basic, cross—
discipline and applied research in chemistry, bématstry and technology of foods, nutrition
and food engineering and technology. In additiontiese activities, it also carries out
business activities, comprised of filling ordersoyading services, and performing advisory
and consulting activities. In 2011a total 18 prognze research projects were implemented at
the Institute.

Projects implemented in nanotechnologies

- Project 7FP EU Network type, KBBE thematic prioyifgroject name: HIGHTECH
EUROPE - “European network for integrating novehtgologies for food processing,”
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2009-2013; 22 partners from 10 countries, projeciget: MEUR 7.04, Coordinator:
Heinz Volker, Deutsches Institut fiir Lebensmittelteik (Germany); FRIP is a partner
in the project.The project was also supported frational sources as part of the MEYS
7E09115 grant.

- Project MIT FR-TI3/496 — “Development of productieechnology and application
forms of glutathione with high bioavailability fahe suppression of oxidative stress
(radiation, chemotherapy),” 2011-2014; Principalvestigator: MUDr. Robert
Hromadka — C2P, s.r.o0., Co—principal investigatwriRIP: Ing. MiloS Beran

3.3.12 VOP CZ, s.p.
Olomoucka 1841/175, 785 01 Sternberk, ID: 000 49
WWW.VOp.CZ

A brief description of the Institute

VOP CZ, s.p. is a government enterprise which cotdiis activities in the field of defence
equipment, engineering production, testing andamese and development. Its offices are
located in the towns of Sternberk, Novyidj Slavitin, Vyskov and Brno. In Sternberk and
Novy Jiin the company is involved primarily in repairs défence equipment and
engineering production. The Slain site specialises in the development and prodoadif
weapons and ammunition and related services. Ikdfyghere are specialised ground force
test sites and an associated research and deveibpesatre. The Brno site specialises in
research and development of electronic warfare, ocdlage, military chemistry, NBC
defence and material engineering.

Number of employees: 1.400 (2012)

Focus of research and development

The main research and development areas are mildaemistry, material engineering,
electronic warfare and camouflaging. In researchngles of state—of-the—art facilities
include the unique “Stone Cottage” worksite, whiergting of hazardous chemical or highly
toxic substances in an open space are tested polygon conditions.

Projects implemented in nanotechnologies

- Project Ministry of Defence OVVTUPV201003 CARRIERésearch of the possible
uses of composite materials in special applicatiofight antenna carriers," 2010-2012;
Principal investigators:Ing. Pavel Hofer, Ing. BlaBerka, Ing. Roman Chladek,
Dagmar Kvakova, Ing. Milan Pernicky, Ing. Mariartikland Tomas ¥rny

- Project Ministry of Defence OVVTUO2008001 “NANOBI® Nanotechnology for
immunosensor—based detection of bioaerosols,” 280BL; Principal investigators: Ing.
Eva Kupska, Ing. Jana Didkova, RNDr. Vladimir ObSel, CSc., as.prof. RNDetP
Skladal, CSc. and Mgr. Martin &an

- Project Ministry of Defence OSVTUO2009001 “NANOMAREALS — Research in the
possible applications of nanotechnology and nanerad$ in chemical protection,”
2009-2011; Principal investigator: RNDr. Vladimib&l, CSc.
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3.3.13 RESEARCH INSTITUTE OF AGRICULTURAL ENGINEERING
Drnovskéa 507, Prague 6, 161 00
Www.vuzt.cz

A brief description of the Institute

The Research Institute of Agricultural Engineeriigy organised by the Ministry of
Agriculture. It conducts basic and applied reseaerid development in agricultural
machinery and technology, power generation andtamt®n and related fields. In 2011 a
total 21 programme research projects were impleedeat the Institute.

Projects implemented in nanotechnologies

- Project Ministry of Agriculture QH92195 — “Use oélected nanotechnology for the
design and verification of the best available téghes (BAT) in agricultural activities,"
2009-2011; Principal Investigator: Ing.Antonin dek, CSc, Research Institute of
Agricultural Engineering, Co—investigators: Ing. nJdolejs, CSc., Institute of
Animal Science, Ing. Ji Zelenka, ZD Krasna Hora nad Vlitavou, a.s., pireg. Miloslav
Soch, CSc., University of South Bohemizské Budjovice/Faculty of Agriculture and
MVDr. Josef HolejSovsky, Ph.D. — Czech UniversifyLde Sciences in Prague/Institute
of Tropics and Subtropics

3.3.14 INSTITUTE OF ANIMAL SCIENCE (1AS)
Pratelstvi 815, Prague 22, 10400, ID: 00027014
WWW.VUZV.CZ

A brief description of the Institute

The Institute of Animal Science was establishedhgyMinistry of Agriculture of the Czech
Republic (MA). Since it was founded in 1951 it Hmen active in the field of zootechnical
research, in the biological and biotechnologicahidations of animal production. It has been
authorised by the Ministry of Agriculture to repees the Czech Republic in the European
Federation of Animal Science (EAAP) and works vitte UN FAO in the programme for
the use and protection of genetic resources of &arimals.

Focus of research and development

Basic and applied research in animal genetics aeeding, reproduction, nutrition, quality
of animal products, ethology, farming technologyrdh management and production
economics. In 2011, a total 30 programme researdjegs were implemented at the
Institute.

Research in nanotechnologies

Work on the implementation of the following task:

- Project Ministry of Agriculture QH92195 — “The uséselected nanotechnology for the
design and verification of the best available téghes (BAT) in agricultural activities,"
2009-2011; Principal Investigator: Ing. Antoninidek, CSc.,Research Institute of
Agricultural Engineering, Co—principal investigafor IAS: Ing. Jan Dolejs, CSc.
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3.3.15 CZECH GEOLOGICAL SERVICE (CGS)
Klarov 131/3, Prague 1 118 21, ID: 00025798
www.geology.cz

A brief description

The Czech Geological Service is a contributory piggtion acting as the ministry research
institute of the Ministry of the Environment of tigzzech Republic. CGS (originally called

the Czech Geological Institute) collects and preesgiata on the geological composition of
state—owned land and gives it to the administraéiuthorities for political, economic and

environmental decision—-making. It is the only ington whose mission is systematic

research of the geological composition encompastiagentire Czech Republic — oriented
basic research, applied geological research andréaion of basic geological maps of the
Czech Republic, derived from purpose—oriented nadipise territory. Geological mapping is

the basic tool for this research.

Focus of research and development

Research, use and protection of natural mineraluress with a view to the preservation of
the environmental balance of the natural envirortra@d human activity. In 2011, a total 49
programme research projects were implemented by. CGS

Research in nanotechnologies

Work on the implementation of the following projgct

- Project TA CR TA01020348 — “Reversible energy gerén the rock massif,” 2011—
2014; Principal investigators: Mgr. Michal Vamek, Mgr. Jana Michalkova, RNDr.
Dagmar TrpkoSova — ISATech, s.r.o., Co-investigator CGS: as.prof. Mgr. Jan
Frarek, Ph.D., RNDr Josef Klominsky, CSc. and Mgti Bionopasek, Ph.D.

- Project GA CR GAP210/10/0841 — "Biostratigraphid gmaleoenvironmental nanofossil
correlation across the late cretaceous in the Barenmassif and the Western
Carpathians,” 2010-2012; Principal investigator:RNLilian Svabenicka, CSc.

3.3.16 NATIONAL INSTITUTE FOR NUCLEAR, CHEMICAL AND
BIOLOGICAL PROTECTION

Kamenna 71, Milin 262 31, ID: 70565813

www.sujchbo.cz

A brief description of the Institute

The institute was established by the National @ffior Nuclear Safety for the purpose of
research and development in protection against idadémbiological and radioactive
substances and assuring technical support of sspeyvand inspection activities performed
by this Office in radiation protection and in thentrol of the ban on chemical and biological
weapons in accordance with valid Czech legislation.
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Foc

The
Rep

us of research and development

Institute is included in safety research of Mimistry of the Interior of the Czech
ublic with the goal of ensuring protection obpke, property and critical infrastructure

against the effects of chemical, biological andaadtive substance. The offices are further

invo
simi

Ived in several foreign projects (European Cadssion and other parties) engaged in
lar issues. At the Institute one project isreatly being implemented which is focused

on the use of nanomaterials. The second projechemumarginally on this issue in one of its
chapters.

Research in nanotechnologies

Work on the implementation of the following projgct
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Project Ministry of the Interior CR VG20102014049 “Research in the possible
applications of new materials (with a focus on maaterials) and advanced technologies
for the protection of people against exposure tdR8Bmaterials, with an emphasis on
critical infrastructure,” 2010-2014; Principal irstiggator: Ing. Ji Slabotinsky, CSc.,
Co—principal investigator: prof. RNDr. David Luka&Sc.,Technical University in
Liberec

Project Ministry of the Interior CR VF20112015013Research of modern methods of
detection and identification of hazardous chemib@)ogical, radioactive and nuclear
(CBRN) substances and materials, methods of hazghdction and decontamination;
research of modern methods for protection of persand elements of critical
infrastructure," 2011-2015; Project manager: RNIDsef Binek, Ph.D.



3.4 PRIVATE SECTOR RESEARCH INSTITUTIONS

3.4.1 COMTES FHT a.s.
Primyslovéa 995, 334 41 Déany, ID: 26316919
www.comtesfht.cz

A brief description

Comtes FHT a.s. is a research and development isegam focused on applied research in
metallic materials.lt is equipped with a forming darheat treatment laboratory, a
metallographic laboratory (light and electron m&zopy), a physical simulation laboratory, a
mechanical testing site, and physical property amdnerical simulation technology

laboratories.

Number of employees: 57
Annual turnover: CZK 72.98 million (2011)

Activity in nanotechnologies

The main subject of activity is research in formimdtfra—fine submicroscopic and
nanostructured materials by the application of sevalastic deformation, the study of
deformation mechanisms and the study of structsirgguelectron—microscopic analysis.

Research activities from 2004-2010 was focused aiiynon implementation of MEYS
research proposal MSM2631691901Metallic materials with submicron and nanometre
structures prepared using severe plastic deformativ methods” 1/2004-12/2010;
Principal investigator: prof. Ing. Jozef Zrnik, CStotal costs for the entire period of
implementation CZK 59.552 million,CZK 56.490 miltioof which was from the state
budget. For nomenclature — area 1, the nanotecgyoésearch share equalled 100%.

The research proposal was involved in the creatibrultra—fine submicroscopic and
nanostructured materials through severe plastiordeftion (ECAP, ARB and HPT
methods), concurrently with controlled thermal esym@ on selected materials. Primarily
steel and aluminium alloys, and in the past twaydiganium as well, have been chosen for
the experimental programme. As part of the projiféerent types of deformation techniques
accompanied by different thermal regimes are agpliretailed analyses were performed of
both the microstructure and the properties of trecgssed materials. The most important
goals of the plan were: theoretical knowledge ef itiechanisms of grain refinement all the
way to its nanostructured form, determination ofygibal limitations in terms of grain
refinement and structure stability, and acquisittbthe mechanical properties of materials.

In 2011, a total 23 programme research project® waplemented at the COMTES FHT,
three of which (partially) concerned nanotechnology

Projects implemented in nanotechnologies

- Project MSM ED2.1.00/03.0077 —West—-Bohemian Centre of Materials and
Metallurgy ,” 2011-2014; budget: CZK 349,484 million, Prindipavestigator: Ing.
Libor Kraus. The goal of this structural fund sugpd project is to build in Dabany a
regional centre for the research of new metallidemias and technologies for their
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manufacture and use in industry with state—of—theladoratories and an experienced
research team with advanced professional skillsp&s of the project a metallurgical

hall equipped with a four high rolling mill with eessories is to be built and the
laboratory building enlarged. The subject of the implemented research programmes
will be thermomechanical modern steel processing) @search and development of
metallic materials for special applications.

- Project MIT FR-TI1/415 — “Research and developnwntanostructured materials for
medicinal applications,” 2009—-2012; Principal inigator: Ing. Michal Zemko, Ph.D.

- Project MEYS 1M06032 — “Research Centre of Formireghnology — FORTECH,”
3/2006-12/2011; Principal investigator: prof. Dngl Bohuslav MaSek, University of
West Bohemia in Pilsen, Co—principal investigatmr COMTES FHT: Dr. Ing. ZbySek
Novy

Results in nanotechnologies/cooperation
The following were delivered to external clients:
- ECAP equipment for cold—extrusion of circular cressction samples

- ECAP equipment for extrusion of square cross—sectimmples in a temperature
range of —40 — 500°C with possible counterpressure

- HPT equipment for deformation of 20 mm diameter g@sin a temperature range
of RT — 500°C

- Development of methods for testing small samplessamples with nanostructure
- Numerical simulation using SPD technology
The following were built for internal use:

- Several units of ECAP equipment for extruding vairimension samples at room
temperature with possible counterpressure and witiho

- CGP equipment for repeated deformation of wholetshe
- ASF equipment for repeated deforming of the surfager of sheets
- Tools for Conform equipment for continuous extrasio

Experts/field

- as.prof. Ing. Jan Dzugan, Ph.D. — fragility fraeturehaviour of materials, testing of
small samples

- Ing. Libor Kraus — chairman of the board of direstanaterial engineering

- Dr. Ing. ZbySek Novy — director of research andedepment, thermomechanical metal
processing

- Ing. Michal Zemko, Ph.D. — numerical simulation

- prof. Ing. Jozef Zrnik, CSc.— metal forming by sevplastic deformation, metal alloys,
material engineering
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3.4.2 CESKE TECHNOLOGICKE CENTRUM PRO ANORGANICKE
PIGMENTY A.S (The Czech Technological Centre for Inorganic
Pigments)

Nakiezi Dr. E. BeneSe 24, 751 6&PRov, ID: 26834839

www.ctcap.cz

A brief description

The Centre is a subsidiary of PRECHEZA a.s. It w@sted in 2004 and is involved in the
development of technology for the production o&ritim whites, new types of titanium
whites and ferric pigments, as well as in the dgwelent of suitable application methods and
applications in the production of paints, plastidsies, construction materials, in cosmetics
and in catalysts. The Centre’s activities alsoudel technical assistance in the transfer of
technology to China. In 2011 3 programme reseanmdjepts were implemented at the
Centre.

Number of employees: 35
Annual turnover; CZK 29.46 million (2010)

Activity in nanotechnologies

Development of technologies for the preparatiorvarfious forms of nano TiQand their
application in manufacture of paints, building metks, plastics, in cosmetics and in
catalysts.

Projects implemented in nanotechnologies

- Project MIT FT-TA4/025 — “Next generation nanomatsr and their industrial
applications,” 3/2007-12/2010; Principal investigatng. Pavel Hysica

- Project MIT FT-TA5/007 — “Advanced research of nawaterials for textiles,” 3/2008—
11/2010; Principal investigator: Ing. Antoninddth

- Project MIT FT-TA3/009 — “Research and developmehtnew high performance
coloured pigments for paints, plastics and buildimgterials," 1/2006—12/2008; Principal
investigator: Ing. Vaclav Kokaisl

- Projec MEYS, “Research Centre” programme, 1M057"Research Centre for Nano
Surface Engineering — NANOPIN,” 1/2005-12/2011; nBipal investigator:
Ing.FrantiSek Peterka, Ph.D., ATG s.r.o., Prague-p@incipal investigator for the
Centre: Ing. Antonin Mdoch, CSc.

- Company project — Non—pigment applications of JiZD06—2009;

Experts/field
- Ing. Pavel Hytiica — research

- Ing. Pavel Kov&- research
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3.4.3 CZECH NANOTECHNOLOGY CLUSTER, ASSOCIATION
(CNC)

Mozartova 178/12, 779 00 Olomouc, ID: 27776816

www.nanoklastr.cz

A brief description

The Cluster’s goal is to build in the Olomouc Regan association of closely—cooperating
suppliers of nanoproducts, companies using nanotdofy in their own products and

research and educational institutions in this fidltdis involves a centre for the support and
use of nanotechnologies, specifically in the fieldinformation and technology transfer,

consulting, education, research and developmentngtion and networking. The Cluster
brings together eight Czech entities, mainly sraall medium enterprises, working in the
use and promotion of nanotechnology.

Activity in nanotechnologies

Projects implemented:

- Education and promotion in nanotechnology (dissation of knowledge in the field of
nanotechnology,

- Preparation for the resolution of issues in narotetogy and nanomaterials with
support from the Cooperation programme for membeosperating partners and the
greater public, exchange of experience and knowleegth foreign institutions,
organisations and clusters, active presentatigor@éct results etc.)

Responsible persons
- prof. RNDr. Miroslav MaSIa, CSc.— chairman of the cluster

- RNDr. Jii Oborny — cluster secretary

3.4.4 INSTITUTE OF MICROELECTRONIC APPLICATIONS INC.
(IMA INC.)

Na Valentince 1003/1, Prague 5, 150 00, ID: 4527739

WWW.ima.cz

A brief description

IMA Inc. was created in 1992. It focuses on theadepment of systems using identification
and biometric technology. It is a supplier of idécdtion systems for companies, as well as
for public and government administrations. In 2@44 Institute implemented 8 programme
research projects.

Number of employees: 66
Annual turnover: CZK 106.78 million (2010)
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Activity in nanotechnologies

Development of applications of the newest techriegsing nanoelectronics; work on the
implementation of the following projects:

- Project MEYS 7H11101 — “Nanoelectronics for Electiehicle Intelligent Failsafe
Drive Train,” 2011-2014; Principal investigatorglnlii Havlik

- Project MEYS 7H10020 — “Nanoelectronics for Mobfimbient Assisted Living (AAL)
Systems,” 2010—-2013; Primary investigator: Ing. &8rirpiSovsky, CSc.

- Project MEYS 7H09009 — “Nanoelectronics for an EpyeEfficient Electrical Car,”
2009-2012; Primary investigator: Ingéidavlik

Responsible persons
- Ing. Jii Barta — executive officer
- Ing. Jii Havlik — nanoelectronic applications

- Ing. Tomas TrpiSovsky— executive officer

3.4.5 MOLECULAR CYBERNETIS, s.r.o.
Stradzovskéa 65/7, 150 00 Prague 5, ID: 49621386

A brief description

Research and development focused on nanomaterithesys and properties. In 2011, the
company implemented two programme research projeotéh of which concerned
nanotechnology.

Activity in nanotechnologies

Nanomaterial research and development for microd manoelectronics; work on the
implementation of the following projects:

- Project MIT FT-TA4/126 “Research of semiconductnanotubes for implementation of
cold—emission components,” 1/2007-12/2010; Reseatagy. Stanislav Starman, Ph.D.,
Co—principal investigator for MOLECULAR CYBERNETI®NDr. Zderk Kvaca

- Project MIT 2A-1TP1/092 — “Research of the preparatof layered piezoelectric
nanoforms for implementation of high—temperaturrasbund transducers,” 7/2006—
12/2011; Principal investigator: Ing. Stanislavr8tan, Ph.D., Co—principal investigator
for MOLECULAR CYBERNETIS: RNDr. Zdetk Kvéca

- Project MIT 2A-2TP1/147 - *“Research and semicoridectnanotubes for
implementation of photoelectronic components,” B®2012/2011; Principal
investigator: Ing. Stanislav Starman, Ph.D., Caagpial investigator for MOLECULAR
CYBERNETIS: RNDr. Zde#k Kvéca

Responsible persons

- RNDr. Zdergk Kvaga — director
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3.4.6 NANOMEDIC, A.S.
Dolni Dobrow 401, 561 02 Dolni Dobra@u ID: 27502881
www.nanomedic.cz

A brief description

The Nanomedic cluster brings together 16 compamied 6 universities and research
institutes which cooperate closely in the followirggearch and development fields: medical
products for wound healing, tissue grafts, medmalducts for targeted drug distribution,

products for gene therapy.

Activity in nanotechnologies

1. Research and development of new medical products
- External dressings for wounds and burns based olodically active materials
prepared using nanotechnology

- Internal dressings for wounds, tissue separatioteniads and internal, temporary
patches based on polymers prepared using nanotegiyno

- Materials and kits for tissue engineering and gbeeapy

- Carriers of different drugs for targeted distrilbati based on nanoparticles,
liposomes etc.

2. The development of new technologies allowing itfdustrial production of the medical
products described above

3. The development of new analytical and testimcedures for testing and control of the
medical products described above

Projects implemented in nanotechnologies

Nanotechnology projects include the following resbaprojects implemented within the
cluster and financed from its members’ resources:

- The development of nanofibres on a base of natiwechemically modified
biopolymers or their mixtures with additional biggladable substances

- The development of two—dimensional textiles contajnstructurally simple or
derived nanofibres or bioactive nanolayers

- The development of nanofibres based on native ematally modified biopolymers
or their mixtures with other biodegradable substanc

- The development of biologically active bandages
- The development of scaffolds for cartilage replagein

- The development of carriers for targeted drug ithistron based on biopolymer
marked liposomes

- The development of carriers for targeted drug ifhistion based on biopolymers
with a micelle—like structure

- Polysaccharides as carriers for gene therapy
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Results of research and development in nanotechngjp

Patent application for a new type of biological thages submitted by one member of the
cluster

Patent application for a special procedure for fiar® preparation on a base of native
and chemically

Modified polysaccharides submitted by one membeéhefcluster

Responsible persons/experts

RNDr. Martin Burgek, Ph.D. — GENERI BIOTECH s.r.0.; molecular biglpgenetics

prof. Ing. Radim Hrdina, CSc.— University of Parohe) organic chemistry of
biopolymers

as.prof. RNDr. Ji Kanta, CSc.— Charles University Hradec Kralovélfy of
Medicine; healing of wounds

Mgr. Luka$ Kubala, Ph.D., — Biophysical Institutes ACR, Brno; molecular biology,
prof. PharmDr. Ing. Milan Lazték, CSc.— Charles University Hradec Kralové,
Pharmaceutical Faculty, biodistribution and phamhkatetics

Ing. Jan Marek, CSc.,— INOTEX spol. s r.o.,iDKralové; textiles

prof. MUDr. Lubo$ Sobotka, CSc.— Hradec Kralové wénsity Hospital; healing of
wounds

prof. Ing. Miloslav Pek CSc.— Technical University Brno/Faculty of
Chemistry/Institute of Physical and Applied Chemyist physical chemistry of
biopolymers

as.prof. RNDr. Vladimir Velebny, CSc.— Contipro Bich, s.r.o0., Dolni Dobraitissue
engineering

3.4.7 NANOPROGRES, Z.S.P.O.
Novéa 306, 530 09 Pardubice, ID: 72070382
WWW.nanoprogres.cz

A brief description

The goal of the Cluster, which has been activeesiffl1l, is to develop and prepare
technological procedures, products and servicektme—sheath” nanofibres for applications
in biomedicine and to commercialise these prodinctise medium—time frame.

The Cluster is planning to focus on:

Development in nanofibres and load bearing textilgzarticular for biomedicine.
Research and development in clinical and experiat@nédicine.

The application of research results (patents,tytitiodels) and their transfer into the
practical sphere.
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The Cluster’s centres of operation are locatetiéntowns of BrnoCeska Febova, Chrudim,

Liberec, Pellimov and Most.The Cluster has 19 members, primaihall and medium

enterprises, as well as the Technical University Lilberec and Czech Technical
University/Faculty of Biomedical Engineering.

Activity in nanotechnologies

Applied research of the following products:

- Nanofibre structures— nanofibre structures from various types of polymeaterials for
experimental purposes, nanofibre structures mami® frore—sheath (coaxial) polymer
materials functionalised by different gradually esded additives depending on the
desired target effect, core—sheath (coaxial) namefistructures functionalised by
additives supporting cell structure cultivation andvitro tissues, and the preparation of
artificial tissues

- Products based on nanofibres for applications in hdthcare— skin dressings with
functionalised coaxial nanostructures, functiomalis nanoscreens for surgical
applications, 3D nanofibre coverings

- Products based on nanofibres and nanoparticles foapplications in industry,
cosmetics and the food industry coaxial fibres with added substances based on
therapeutic materials, disinfecting additives, dlowfactors, vitamins, protective
substances etc.

- Others— packaging material and sterilisation proceducespfeservation, transport and
storage of functionalised nanofibre structures

Responsible persons/experts

- Ing. Karel Havléek, Ph.D., MBA — chairman of the board of directors

- Ing. Baiivoj Frybert — chairman of the management committee

- as.prof. RNDr. EvZen Amler, CSc.— head of the eixpeuncil and expert guarantor
- Ing. Jozef Lorincz — head of the expert council argert guarantor

- prof. RNDr. David Lukas, CSc.— head of the expertril and expert guarantor

- MVDr. Andriy Lytvynets, Ph.D. — head of the expeouncil and expert guarantor

3.4.8 NARODNI TKANOVE CENTRUM A.S (National Tissue Centre
- NTC)

Palachovo nagsti 726/2 Brno—Stary Liskovec 625 00, ID: 28338766

www.natic.cz

Number of employees: 40 (2011)
Annual turnover: CZK 5.22 million (2011)
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A brief description

The National Tissue Centre Ltd. (NTC) was estabklisim 2009. The majority shareholder of
the National Tissue Centre is the government, utiderrepresentation of the Ministry of
Health of the Czech Republic (51% of shares), apd¢st of the shares belong to PrimeCell,
a private company. NTC holds a leading positionmiodern therapy and bioimplantology
(advanced therapies) in the Czech Republic. NTanisnnovative company focused on the
development and production of medical productsnimdern therapy (ATMP = Advanced
Therapies Medical Products) and the preparationtissues and cells in the good
manufacturing practice system. Currently the corgjzakey product on the market is a
cartilage graft produced from a patient’s own celléch are located on carriers. The product
is called NTC chondrograftTM. In addition, NTC isw@&loping a new type of treatment using
stem cells and unique medical materials based oromiand nanotechnology.

NTC is divided into four divisions — the Modern Thpy Department, the Material
Engineering Department, the Tissue Graft Departmemtd the Cell Graft
Department.Interdisciplinary cooperation of indivéd units enables the development of new
human—cell based products and new materials. Thgaoy supplies its products to more
than 70 medical facilities in the Czech Repubhe European Union and around the world.

Activity in nanotechnologies

The company develops and produces a wide spectrfinmanomaterials using the
“electrospinning” process. It uses a unique teabgwlof industrial nanofibre production
from organic polymers in manufacturing its produdtaterials are tested in vitro and in the
scope of pre—clinical evaluation. In this area Nddoperates with research institutions (2nd
and 3rd Faculties of Medicine of Charles UnivergityPrague, Palacky University Olomouc
etc.) and with private companies (Elmarco s.r.ameCell a.s. etc.).

In 2011 the Centre implemented three programmaearelkerojects, two of which concerned
nanotechnology.

Projects implemented in nanotechnologies

- Project TA CR TA01010964 — “Osteograft," 2011-20R8&ncipal investigators: MUDr.
Barbara Kube3ova, Jana Komarkova, RNDr. EvagMata and Mgr. Lucie Strajtova,
Ph.D., Co—principal investigators: as.prof. MUDraiin Krbec, CSc., MUDr. Filip
Fridrich, MUDr. Jii Zahora, Charles University in Prague/3rd Facoftiedicine

- Project MIT FR-TI3/808 — “Medicine in motion,” 2042012; Principal investigator:
MUDr. Barbara KubeSova, Co-—principal investigatas.prof. Ing. Lukas Jebavy,
CSc..CB Bio, s.r.o., as.prof. RNDr. Jan HIlavaCSc., Palacky University
Olomouc/Faculty of Science

Results in nanotechnologies/cooperation

The company developed or took part in the developroé new nanomaterials designed as
2D and 3D human cell carriers for medical apploagi
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Responsible persons

- RNDr. Eva Matjkova — head of the Cell Graft Department, quatifigerson as drug
manufacturer

- RNDr. Eva Matjkova — head of the Cell Transplants Department
- Mgr. Jan KarkoSka — head of the Tissue Graft Depamt

- MUDr. Barbara KubeSova — head physician, executikector, chairwoman of the board
of directors

- Magr. Lucie Strajtova — head of the Modern TherampBrtment

- Ing. Lukas Zubal — head of the Material Engineefirgpartment

3.4.9 POLYMER INSTITUTE BRNO, SPOL. S.R.O.
Tkalcovska 36/2, 656 49 Brno, ID: 60711990
www.polymer.cz

A brief description

The Polymer Institute Brno, spol. s. r.o. is a cacttresearch organisation (until 1994 known
as the Research Institute of Macromolecular Cheynitno) specialised in applied polymer

research. Its majority owner is Unipetrol RPA,a.{part of Unipetrol a.s.). Besides research
and development activities, the Institute has W& emall-volume production facilities (e.g.

production of stabilisation concentrates, customwdpction of colour concentrates etc.). In
2011 the Institute implemented 13 programme rebkeprojects, three of which concerned

nanotechnology.

Number of employees: 90 (2011)
Annual turnover: CZK 280.35 million (2011)

Activity in nanotechnologies

Development of modified polymers; work on the impentation of the projects defined
below:

- Project MIT FR-TI1/345 — “Multilayer plastic pipewith microfillers, nanofillers,
reinforcements, foamed and nucleated and with cdldditives,” 2009-2012; Principal
investigator: RNDr. Ladislav PospiSil, CSc.,Co—istigator: Ing. Vladimir PeliSek,
Ph.D., Pipelife Czech, s.r.o.

- Project MIT FR-TI1/272 — “Modification of impact pgropylene morphology with the
aim of improving its properties,” 2009-2013; Prpali investigator: RNDr. Zdek
Burai, CSc., Co—principal investigator: Dr. Ing. Jurapsek, Institute of Chemical
Technology, Prague/Faculty of Chemical Engineering

- Project MIT FR-TI1/208 — “Research and developmehtin—-situ polypropylene
nanocomposites,” 2009-2012; Principal investigdbor:Ing. Miroslav Skoumal
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Responsible persons
- Ing. Ludmila Boticka — executive director
- Ing. Artur Pa&dzior — executive officer

- Ing. Zderk Salajka, CSc. — executive officer

3.4.10 SIGMA VYZKUMNY A VYVOJOVY USTAV, S.R.O. (Sigma
research and development institute)

Jana Sigmunda 79, 783 50 Lutin, ID: 25355015

WwWw.sigmagroup.cz

A brief description

Since 1996 the Sigma Research and Developmentuttestias been active within the holding
company SIGMA GROUP a.s., a research—developmefu;mational and standardisation
facility whose goal is research in machine hydeuknd implementation of scientific and
development trends in the manufacture of pumpingpeaent.

Number of employees: 58 (2010)
Annual turnover; CZK 51.71 million (2010)

Activity in nanotechnologies

Research in the application of polymer nanofibmegiotective filters. In 2011 a total 9
programme research projects were implemented atintbitute, one of which concerns
nanotechnology; work on the implementation of thejgrt defined below:

- Project TA CR TA01010584 — “New filtration matesabased on nanofibre structures,"
2011-2014; Principal investigator: Ing. Josef NgvBk.D. — Technical University of
Liberec, Co—principal investigators for SIGMA VVUhg. Jii Soukal, CSc., Ing. i
Langer and Ing. Olich Ludvik

Responsible person

- Ing. Jii Soukal, CSc. — executive officer

3.4.11 SPUR A.S.
Ti. T. Bati 299, 764 22 Zlin, ID: 46900098
WWW.SpUr.cz

A brief description

The Company was created in 1992 through the psiatitin of the Research Institute of
Rubber and Plastic Technology — the successoraaztin Chemical Institute founded in
1934 at the B company. The main manufacturing activities ateusion of plastic piping

systems, plates and profiles from PET, PE, PPABS, and PVC plastics; extrusion of light
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insu

lation tubes and belts from PE and PP pladiiistributed under the trade name

TUBEX®); the manufacture of RETROX® retroflectiveaterials and the preparation of
BARKOLEN® dye concentrates and additives.

Number of employees: 187

Ann

ual turnover: CZK 634.92 million (2010)

Activity in nanotechnologies

Proj
a)

b)
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Preparation of sheets made of polymer nanofibriggyube electrospinning process

Research and development in nanotechnology focosetie preparation of nanofibres
in a high—voltage electrical field, primarily fropolyurethane (PU) and polyurethane—
urea (PUU) solutions.

Development of technology for manufacturing non—amy¥orms and verification of its
possible use for filtration, separation membrameger—resistant and breathable clothing
materials, nanocomposites etc. In 2011 SPUR impitedefive programme research
projects, all of which involved nanotechnology.

ects implemented in nanotechnologies

Projects implemented by the Company:

Project MIT FR-TI3/370 — “New dermatological agerftased on polymer carriers
containing nanostructures modified by cyclodexttins2011-2014; Principal
investigator: Ing. David Petras

Project MIT FR-TI1/007 — "Research and developnuérgroduct conception of thick—
walled expanded boards by physical foaming usingolgmer melt accumulator and
additivation and composite masterbatches,” 200932 rincipal investigator: Ing.
Tomas Dudak

Project MIT FR-TI1/053 — “Research and developnodrianofibre filter materials and
their application in filters for protective respivay face masks,” 2009-2013; Principal
investigator: Ing. DuSan Kimmer, CSc.

Project MIT 2A-1TP1/068 — “Synthesis of optimisedlymer solutions for nanofibre
preparation, nanofibre production and applicatibnan—woven forms from nanofibres,"
10/2006-9/2011; Principal investigator: Ing. Du&ammer, CSc.

Projects for which the Company is the co—investigat

Project TA CR TA01010356 “Suitable materials fomatechnological applications in
the purification and treatment of water and aifQ12—-2014: Principal investigators: Ing.
Karel Plogny and Ing. Marek Holba, Ph.D., ASIO, spol. s r.@€p—principal
investigators for SPUR: Ing. DuSan Kimmer, CSc. b Ivo Vincent, CSc.

Project, EUREKA programme, E!3778 MANGO "Managingn@amination by Fibrous
Product Systems,” 1/2007-12/2009; Coordinator -nhqgpel investigator: VTT —
Technical Research Centre of Finland, 10 partidje®PUR was a co—-investigator.



Experts/field

- Ing. DuSan Kimmer, CSc.— PU synthesis, applicatémhnologies, reactions to polymers
- Ing. Lenka Lovecka, Ph.D. — informatics, PU teclogas

- Ing. David Petras polymer carriers

- Ing. Zdergk Senkeik — application technologies

- Ing. Miroslav TomaSek — PU synthesis

3.4.12 SVUMA.S.
Aredl VU, Podnikatelska 565, Prague 9 &eBovice, ID: 25797000
WWW.SvUm.cz

A brief description

SVUM a.s. is a successor to the State Researdkutasdf Material, which was founded in
1949. It is active in the following fields: reselrclevelopment and experimental activities;
consultation; material tests in accredited labarasoaccording to CSN standards, ISO/IEC
Standard 17025 (from the CIA, certificate also frdBE Aircraft Engines — USA);
Certification and inspection centre of the CISS dil process, accredited according to
CNS, EN ISO/IEC 17020:2005 standard, license ndb04Qesearch and development
connected with specialised manufacture in surfageatrnent, manufacture of
METALOPLAST® self-lubricating bearing foils and phacts from PTFE and high
performance permanent magnets.

Number of employees: 60
Annual turnover: CZK 55 million (2011)

Focus of research and development

From 2004—2010 research and development were fdausénly on the implementation of
one research proposal.Research proposal MSM257907060 ‘Research of damage
mechanisms and influence of quantification of defés on the useful life of components
used in heavy duty working conditions'1/2004-12/2010; Principal investigator: Ing. Ivo
Cerny, Ph.D.; total costs for the entire period mpiementation CZK 66.488 million,CZK
61.470 million of which was from the state budgBbr nomenclature — area 1, the
nanotechnology research share equalled 10%.

The subject of research activity in the plan waseaech of the mechanisms, threshold and
growth conditions of cracks on defects characierfst structural materials and components
of machines, machinery and energy equipment anithgigystems in variable temperature
conditions and in environments with variable coioosactivity, with a special focus on
specific complicated mechanisms under static, datignd creep loading and in high—
temperature corrosive environments. One of theteas investigated focused on research of
polymer/clay nanocomposite properties. In nanoteldyy the Institute further cooperates on
the solution of problems concerning nanostructwastings.
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In 2011 SVUM implemented 18 programme researchegtsj 7 of which concerned
nanotechnology.

Projects implemented in nanotechnologies
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Project 7FP EU Large type, NMP thematic prioritsgjpct name: PARTICOAT — “New
multipurpose coating systems based on novel partiglchnology for extreme
environments at high temperatures,” 2008—2012; d4dnprs from 7 countries, project
budget: EUR 6.9 million, Coordinator: Walter Krauderaunhofer—-Gesellschaft zur
Foerderung der Angewandten Forschung E.V.(Germ&WIM a.s. is a partner.

Project MEYS OC09036 — “Study of the influence oftrastructures on malleability
and creep and toughness of thermoplastic hanocadtapagth nanofillers,” 2009—2012;
Principal investigator: Ing. Jaroslav Hell, CSc.

Project MEYS OC09037 — “Study of the influence afnoparticle addition on the
improvement of the tribologic properties of PTFEmgmsite coatings,” 2009-2012;
Principal investigator: Ing. Vratislav Hlaégk, CSc.

Project MEYS 1M06032 — “Research Centre of Formireghnology — FORTECH,”
3/2006-12/2011; Principal investigator: prof. Dngl Bohuslav MaSek, University of
West Bohemia in Pilsen/Faculty of Machine EnginegriCo—principal investigator for
SVUM: Ing. IvoCerny, Ph.D.

Project MIT FR-TI3/373 — “Research and developntdmew subledeburitic steels for
wood working with improved performance,” 2011-20P4imary investigator: Ing. i
Krej¢ik, CSc., Co—investigators: Ing. Bohuslav Chmietingcké Zelezarny a.s, Ing.
Zderek Kolér, PILANA Knives s.r.0., prof. Ing. Petr Louda, CSEechnical University
in Liberec/Faculty of Mechanical Engineering

Project MIT TI3/814 — “Laser surface processing imation machine parts for
enhancing their useful qualities,” 2011-2014; Agat investigator: Ing. IvoCerny,
Ph.D., cooperating organisations: MATEX PM, s.ramd CTU, Prague/Faculty of
Nuclear Science and Physical Engineering

Project MIT FR-TI1/225 — “Research in the durabilitf diffuse nano—coatings on an
aluminium base against high—temperature corrosmfeiuconditions in municipal waste
incinerators and furnaces for burning biomass,"92@012; Principal investigator: Ing.
Josef Cizner, CSc., Co—investigators: Ingi JomeS, TERMIZO, a.s. and RNDr. Petr
Sajdl, CSc., Institute of Chemical Technology, Rfaculty of Environmental

Technology

Project MIT FT-TA3/151 — “Research and developmaithe technology of surface
layers of roller and slide bearings,” 3/2006—1220@rincipal investigator: Ing.
Vladimir Vansa, ZKL, Vyzkum a vyvoj, a.s., Brno, Guincipal investigator for SVUM
a.s.: Ing. i Krejeik, CSc..SVUM's activities in this project were fsed on the
development of nanostructured coatings for slidaribgs on a base of metal and non—
metal nanopowders, such as Ni, SiC, C (in the fofngraphite) with a suitable fill
material.



Results in nanotechnologies/cooperation

Patent no. 301085 — Driving magnetic drum

Patent no. 300502 — Separator magnetic drum

Utility model no. 22790 — Nanocomposite slipperating

Utility model no. 22791 — Joint bearing resistanatdusty environment

Utility model no. 20496 — Product for arrangemerft axial alignment of testing
equipment

Utility model no. 20632 — Product for testing arebearch of fretting fatigue material
failure

Utility model no. 20592 — Magnetic roller for a rdarrous metal separator

Utility model no. 19951 — Tool steel with high nesbility and wear resistance designed
for work under heat

Utility model no. 19950 — Tool steel with high nedbility designed for work under heat

Utility model no. 19949 — Tool steel with high weasistance designed for work under
heat

Utility model no. 20300 — Tool steel with high degif hardening and wear resistance
designed for work under heat

Experts/field

Ing. Josef Cizner, CSc.— nanocoatings, corrosimgi-tiemperature oxidation

Ing. Ivo Cerny, Ph.D. — fatigue properties of surfaces, meaiposites

Ing. lvan Furbacher, CSc.— contact fatigue

Ing. Jaroslav Hell, CSc.— material engineeringlasfics and polymer composites
Ing. Vratislav Hlavéek, CSc.— surface treatments, nanostructures

Ing. Jii Kadlec, CSc.— coating analysis, phase composition

Ing. Jii Krejéik, CSc.— tribology, surface treatments

Ing. Jakub MIn&k — nanocoatings, high—temperature corrosion

Ing. Robert Véalek, Ph.D. — material engineeringlaitics and composites

Ing.Tomas Vlasak, Ph.D. — high—temperature materaikep
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3.4.13 SVUOM, S.R.O.
U Mé&ranského pivovaru 934/4 Prague 7, 170 00, ID: 258947
WWW.SVUOM.CZ

A brief description

SVUOM s.r.0. is a contract research organisatiorolired in the solution of problems

concerning corrosion, anti—corrosion protection andface treatments. Its professional
activities are connected with the State Researsfitute for Material Protection (SVUOM).

In 2011 SVUOM implemented 5 programme researcheptsj one of which concerned
nanotechnology.

Annual turnover: CZK 10.26 million (2011)

Activity in nanotechnologies

Material resistance, nanocoating; collaboratiorttenimplementation of the research project
defined below:

- Project TA CR TA01010183 —“Effective anti—corrosiand special coatings with
reduced zinc content for surface protection of tmie§on materials,” 2011-2014;
Principal investigators: Ing. LibuSe Hochmannov&,[P and Ing. Jan Skoupil, CSc.,
SYNPO, a.s., Co—principal investigators for SVUOMg. Lubomir Mindo, RNDr.
Boleslav Eremias, CSc. and Ing. Hana Geiplova

3.4.14 SYNPO, A.S.
S. K. Neumanna 1316, 532 07 Pardubice, ID: 46504711
WWW.SYynpo.cz

A brief description

The contract research organisation SYNPO was ésitebl in 1952 as the Research Institute
of Synthetic Resins and Varnishes. It specialiseapplied research and development of
polymers. Since 1992 SYNPO has been a joint stackpany which is involved in the
following:

- Contractual research, development and formulationsynthetic polymers, paints,
composites, glues and polymers for applicatioredéctronics

- Application development

- Development of processes in pilot operation andufaturing facilities
- Special product manufacture in polymer chemistry

- Analysis and testing in accredited laboratories

In 2011, a total 17 programme research project waplemented at the SYNPO, seven of
which concerned nanotechnology.

Number of employees: 127

Annual turnover; CZK 95.43 million (2011)
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Activity in nanotechnologies

- Preparation of organic, inorganic and hybrid namigas specifically structured for
concrete polymer systems.

- Characterisation of nanoparticles in terms of th&ie, chemical composition and
surface properties, including testing method dgwalent.

- Study of the relationships between structure ard ef nanoparticles and properties of
materials containing these nanopatrticles.

Projects implemented in nanotechnologies

- Project ESA FLPP 2.1 - “Liners material study,” 2@0-5/2012; Principal
investigator: Ing. 3 Zelenka, CSc.

- Project ESA NMS Czech RepublicAO 6647 — "Epoxy coevelopment'11/2011-
5/2013; Principal investigator: IngiZelenka, CSc.

- Project TA CR TA01010183 - “Effective anti—corrasiand special coatings with
reduced zinc content for surface protection of tmetion materials,” 2011-2014;
Principal investigator: Ing. LibuSe Hochmannova,lPh

- Project MIT FR-TI3/521 — “Technology of the pregéosa of new magnetic
nanoparticles for diagnostics and therapy in ormgplo 2011-2015; Principal
investigator: Ing. i Zelenka, CSc.

- Project MIT FR-TI3/176 — “Paints with long—term imicrobial effects for indoor and
outdoor applications based on nanomaterials andratlew additives,” 2011-2013;
Principal investigator: Ing. LibuSe Hochmannova,lPh

- Project MIT FR-TI1/376 — “New types of compositemsed on local raw materials for
reinforcing building structures with an emphasis ioyproved fire resistance,” 2009—
2012; Principal investigator: Ing. Kdbea Zetkova

- Project MIT EA 4.2PT02/012 — "Czech Centre of Nanatured Polymers and
Polymers Based on Renewable Resources," 2008—20&k{ment project)

- Project MIT FT-TA4/064 — “Coatings that fulfil theew environmental requirements of
the EU,” 2007-2010; Principal investigator: Ingbuse Hochmannova, Ph.D.

- Project MIT FR-TI1/078 — “The use of ultrasound ftispersion resins,” 2009-2010;
Principal investigator: Ing. fiNovak, CSc.

- Project MIT 2A-2TP1/135 — “New polyfunctional hybrpolymers from renewable and
recyclable raw materials with possible use of erzyoatalysts and nanoparticles,”
7/2007-6/2011; Principal investigator: Ing. Toma&ek, Ph.D.

- Project MIT FI-IM4/037 — “New modified epoxide cowogitions containing special
additives for industrial casting and adhesive swysté 2007-2010; Principal
investigator: Ing. Miroslav Balcar, CSc.

- Project MIT FT-TA4/074 — “Caoutchouc nanocompositgth exceptional properties
for rubber products with use primarily in the autdite and defence industry,” 3/2007—
12/2010; Principal investigator: IngfiJZelenka, CSc.
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- Project MIT FT-TA3/055 — “Smart polymer surface ttiogs containing nanoparticles,”
3/2006-12/2009; Primary investigator: Ingi Zelenka, CSc.

- Project MIT FI-IM3/085 — “Polyolefin based nanocomsfies with extraordinary utility
properties,” 3/2006—12/2009; Principal investigatong. Ivan Dobas, CSc.

- Project 6FP EU, MULTIHYBRIDS - “Innovative sensoeded processing technology
of nanostructured multifunctional hybrids and cowsifes,” 1/2007-12/2010; integrated
project, 20 participants, SYNPO was a partner éngtoject.

Results in nanotechnologies/cooperation

During the implementation of the projects varioypets of nanostructured paint systems,
adhesives, hybrid composites and rubbers for diffeapplications (the automobile industry,
construction, defence industry, electrotechnicspreutics industry and astronautics) were
developed.

Cooperation was initiated with the following ergi
University and research institutes

University of Pardubice/Faculty of Chemical Teclogy and the Faculty of Chemical
Engineering; University of Chemical Technology/Haguof Chemical Engineering,
University of Technology Brno/Faculty of Civil Emgering; Institute of Physics AS CR;
Institute of Clinical and Experimental Medicinestitute of Experimental Medicine AS CR,;
SVUOM s.r.o0.

Manufacturing facilities

Barvy a laky Teluria s.r.o., Stavebni chemie Slamg,, Color Spectrum a.s., Barvy a laky
Hostiva a.s., and Betosan s. r. 0.

Experts/field

- Ing. Ivan DobaS, CSc.— technology synthesis andisfes, international project
coordination

- prof. Ing. Sépan Podzimek, CSc.— polymer and nanomaterial aisalys

- Ing. Pavla Sviglerovd, Ph.D. — polymer synthesisepgration and analysis of
nanocomposites

- Ing. Petr Vlasak, Ph.D. — study of paint films withnoparticles

- Ing. Tomas Wek, Ph.D. — polymers based on renewable resountespational project
coordination

- Ing. Jii Zelenka, CSc.— nanomaterials, nanostructurednperysynthesis, nanoparticle
preparation, study of relationships between strecéund properties, material research

- Ing. Markéta Zelenkova MySkova, Ph.D. — nanocompadevelopment, AFM

- Ing. Katgina Zetkova — nanomaterial-base paints, hybrid awitgs
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3.4.15 TECHNOLOGY CENTRE AS CR (TC)
Ve Struhach 27, 160 00 Prague 6 — Bubet®: 60456540
www.tc.cz

A brief description

The Technology Centre AS CR is a non—profit inter@ssociation of legal entities — 5
institutes of the Academy of Science of the Czedpublic (specifically: the Institute of
Physics AS CR, Institute of Microbiology AS CR, fitgte of Chemical Process
Fundamentals AS CR, Institute of Plasma PhysicsC&Sand the Institute of Molecular
Genetics As CR) and the company Technology managemeo.. It is divided into the
Department of EU Research Promotion, the DepartimieStrategic Studies, the Department
of Business Support and Technology Transfer, thenBmic—Administration Department
and the Czech Liaison Office for Research and pmaknt in Brussels (CZELO). It
supports participation of the Czech Republic in theropean Research Area, prepares
analytical and conceptual studies for research mmmbvation, performs international
technology transfers and supports the creation dedelopment of small innovation
companies.

Through its wide spectrum of informational actiegithe Technology Centre contributes to a
greater level of Czech team participation in Eusspeesearch and development, particularly
in framework programmes of the European Communiy research and technological
development.These activities are overseen in paatidy the National Information Centre
for European Research (NICER) project, financedviig¥'S from the EUPRO programme
and they are organised by a team of thematicattyded national contact persons (NCP) for
the FP. lts informational activities include spdisied consultancy for Czech research
institutions regarding preparation and managementinternational research projects;
identification of partners for investigation consayr organisation of conferences, seminars
and trainings; operation of specialised websitegblipation of electronic and printed
informational materials (VADEMECUM compilation); plication of the ECHO magazine,
specialising in issues of European research andlai@ment; monitoring and analysis of the
Czech Republic’s participation for use by the peibliiministration.

Activity in nanotechnologies/nanomaterials
« Informational activity, consulting and monitoringthe NMP 7FP priority

« Informational activities and a part in preparing tbzech Republic’s participation in
the Horizont 2020 programme

« Creation of studies from various areas in nanoteldyies and their applications
e Support of international cooperation in nanosciesntg nanotechnology

* Nanotechnology promotion

e Support of nanotechnology teaching

Projects implemented in nanotechnologies

- Project 7FP EU CSA type, NMP thematic priority, jead name: NMP TeAm2 —
“Improving the services of the NMP NCP Network thgh Trans—national Activities 2,”
2012-2014; 15 partners from 15 countries,projectgettEUR 986,117, Coordinator:
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Zinovia Papatheodorou, Foundation for ResearchTauhnology Hellas (Greece), TC
AS CR is a partner

Project 7FP EU CSA type, NMP thematic priority, jpat name: NMP TeAm —
“Improving the services of the NMP NCP Network thgh Trans—national Activities,”
2009-2011; 15 partners from 15 countries, projeatget: EUR 1.29 million,
Coordinator: Zinovia Papatheodorou, FoundationResearch and Technology Hellas
(Greece), TC AS CR was a partner

Project 7FP EU CSA type, NMP thematic priority, jeicd name: NANO observatory —
“European observatory for science-based and ecanomdpert analysis of
nanotechnologies, cognisant of barriers and rigkgngage with relevant stakeholders
regarding benefits and opportunities,” 2008—2082péartners from 10 countries, project
budget: EUR 5.14 million, Coordinator: Eleanor QlRee, Institute of Nanotechnology
(Great Britain), TC AS CR is a partner

Project 7FP EU CSA type, SIS thematic priority, jpod name: NANOCODE - “A

multi-stakeholder dialogue providing inputs to iewplent the European Code of
Conduct for Nanosciences & Nanotechnologies (N&MNyearch,” 2010-2011; 10
partners from 10 countries, project budget: EUR21million, Coordinator: Guido

Frigessi di Rarralma, Associazione Italiana PerRieerce Industriale— AIRI (Italy),

Technology Centre AS CR was a partner

Project 7FP EU CSA type, SIS thematic priority, jpcd name: FramingNano
“International Multi-stakeholder Dialogue Platfornframing the Responsible
Development of Nanosciences and Nanotechnologi&X{l,” 2008—-2010; 6 partners
from 6 countries, project budget: EUR 743 thousabdordinator: Guido Frigessi di
Rarralma, Associazione ltaliana Per La Ricerce striale— AIRI (ltaly), Technology
Centre AS CR was a partner

Project 7FP EU CSA type, NMP thematic priority, jepat name: ENF 2009 —
“Organization of the Conference EURONANOFORUM 20U9anotechnology for
Sustainable Economy",” 2008—-2009; project budgé&tRE786 thousand, Coordinator:
Petra Perutkovda, Technology Centre AS CR TC

Partners of TC AS CR:

Exp
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« Institute of Physics AS CR

e Faculty of Biomedical Engineering, CTU, Prague

* Faculty of Mechanical Engineering, BUT

e Faculty of Science, Palacky University, Olomouc

« Faculty of Mechanical Engineering, Technical Ungéirin Liberec
e The Czech Society for New Materials and Technokgie

erts

as.prof. RNDr. Jitka Kubatova, CSc.— informatioaativities, consulting, coordination
activities, promotion and international cooperafiomanotechnologies

Ing. Gabriela Salejova, Ph.D. — national contactinfpofor thematic priority
Nanosciences, nanotechnologies, materials and remufacturing technologies (NMP)
7FP EU, risk assessment of nanotechnologies insfood



3.4.16 VYZKUMNY USTAV ANORGANICKE CHEMIE, A.S.
(Research institute of inorganic chemistry - VUAnCh)
Revoluni 84, 400 01 Usti nad Labem, ID: 62243136

www.vuanch.cz

A brief description

VUANCh, a.s. is the central research and developnueganisation of the Unipetrol
industrial group.Research and development worki@zesed on chemistry, technology and
raw materials use. Further authorised emission unea®nt, water and leaching discharge
analysis, selected element determination in feetif, composts, soils, earth, sediments,
sludge and similar materials, identification andlgsis of unknown samples, waste analysis
and evaluation, revision and removal of waste stqarformed.

In 2011 the Institute implemented 21 programmears$eand development projects. One of
them is the Regional Centre project supported bysEUctural funds ED2.1.00/03.0071 —
Unipetrol Centre of Research and Education(UniCRE). This primarily investment
project is scheduled for 2010-2014 and its budgatks CZK 592.437 million. UniCRE is
focused on research in technologies of effectivd anvironmentally acceptable uses of
carbon-based energy raw materials for the produdi@lean automobile fuels, technologies
for acquiring raw materials for the production advanced polymer materials and the
sustainable use of renewable resources and redwaftidangerous emissions.

Number of employees: 115 (2011)
Annual turnover: CZK 36.23 million (2011)

Activity in nanotechnologies/nanomaterials

Tricalcium—phosphate nanoparticle preparation folymeration styrene suspension takes
place, nanostructures on a base of zeolite and culelenetworks designed for catalyst

preparation are investigated, .8 nanoparticles are prepared for special ceramics
manufacture and nanofiller preparation for plastind rubbers on a base of intercalations of
exfoliated clay materials is carried out.

Projects implemented in nanotechnologies

a) Projects implemented by the Institute

- Project MIT FT-TA5/005 — “Advanced types of zedditand their applications," 2008—
2010; Principal investigator: Ing. &dceslava Tokarova, CSc., Co—investigators: Ing.
Josef Konény, Vakos XT, a.s. and prof. IngiidCejka, DrSc., J. Heyrovsky Institute of
Physical Chemistry AS CR

- Project MIT FT-TA3/077 — “Groundwater remediatioy imeans of permeable reactive
barriers,” 2006—-2010; Principal investigator: Inpsef Kozler, CSc.The project was
focused on the use of elementary nano—iron asilteefbr a reactive groundwater wall
for the removal of chlorinated hydrocarbons in emninated groundwater.

- Project MIT FT-TA3/080 — “Synthesis of titanium isdtes and their applications,"
2006-2009; Principal investigator: Ingéfteslava Tokarova, CSc.
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b) Projects on whose implementation the Institutenigperating/cooperated:

- Project MIT FR-TI1/456 — “Development and implensitn of tools additively
modulating the soil and water bioremediation preges2009-2013; Principal
investigator: Mgr. Zdetk Kozlicek, MikroChem LKT, spol. s r.0., Co—principal
investigator for VUANCH: Ing. Josef Kozler, CSc.

- Project MIT FT-TA5/005 — “Progressive types of a&xd and their applications,”
4/2008-12/2010; Principal investigator: Inginéeslava Tokarova, CSc.

- Project AS CR, “Nanotechnology for Society” prograg) KAN100400701 — “Hybrid
nanocomposite materials,” 1/2007—-12/2011; Principestigator: prof. Ing. i Cejka,
DrSc., J. Heyrovsky Institute of Physical Chemis&$ CR, Co—principal investigator
for VUANCH: RNDr. Vojtch Varga

- Project AS CR 1QS400400560 — “A joint laboratorytbé J. Heyrovsky Institute of
Physical Chemistry and VUANCh for research and graent of catalytic processes,"
2005-2009; Principal investigator: prof. Ingki diejka, DrSc.,J. Heyrovsky Institute of
Physical Chemistry AS CR, Co—principal investiggtarVUANCh: Dr. Ing. \énceslava
Tokarova

Experts/field
- Ing. Gabriela 8avova — nanocatalysis
- Ing. Vénceslava Tokarova, CSc. — nanoceramics

- RNDr. Vojtéch Varga — nanocomposites

3.4.17 VUHZA.S.
739 51 Dobréa 240 u Frydku—Myistku, ID: 27768953
www.vuhz.cz

A brief description

VUHZ Dobra was created in 1992 from the governnestierprise — the Research Institute of
Iron Metallurgy (originally the Steel Research inge). In 2007 the companyftihecké
Zelezarny, a. s. became the sole shareholder of /did. The company is oriented both
towards small—series production as well as toweedsarch and development. Production is
focused primarily on exports of forged productsnfoéugal casting, hot profile rolling),
machined products (small-series machines and ptioduies, sound insulation and covers)
and the manufacture of measurement, regulation aartdmated technology for industry.
Research and development are focused primarilye@nmaterials and technologies, testing,
consulting and expertise.In 2011a total 7 programesearch projects were implemented at
VUHZ.

Number of employees: 307 (2011)

Annual turnover: CZK 566.60 million (2011)
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Activity in nanotechnologies

Research in nanotechnology is carried out at tH®otaory and testing room division.It is
focused on development in the field of manufacwrand qualitative evaluation of bulk
materials with nanocrystalline structure manufadurusing multiple severe plastic
deformation.

R&D activities at VUHZ a.s., in cooperation with dfaical University Ostrava/FME, are
focused on the development of the new DRECE (Dolsé Equal Channel Extrusion)
technology.

Research is also being expanded to include addltiypes of materials.As part of material
properties and structural stability evaluation, R&Dnew testing methods is performed, or
the development of a new, comprehensive qualitativaluation of technical materials
manufactured using the above technology, or teehnicaterials with a nanocrystalline
structure in general is carried out.

Projects implemented in nanotechnologies

- Project MIT FR-TI1/103 — “Research of technolodi@sapplication of sandwich—type
coating with nanostructures oriented for pressstasing the PA CVD method,” 2009—
2013; Principal investigator: Ing Slavomir i#gs, CSc., Co—principal investigators: prof.
Ing. Petr Louda, CSc.,Technical University of LibeiFaculty of Machine
Engineering/Institute for Nanomaterials, Advancegtfinologies and Innovation

- Project MIT 2A-1TP1/124 — “Research of the impaicsevere deformation conditions
on submicrostructure metals and testing methodslifignostics of their technological
properties,” 2006—2011; Principal investigator:.IKkgrel Malanik, CSc.

Experts/field

- Ing. Milan Gottwald — material engineering, expssti

- Ing. Karel Malanik, CSc. — material testing, cheahjghase analysis
- Ing. Vit Michenka — non—standard property testing

- prof. Ing. Stanislav Rusz, CSc. — new technologyettemment (TUO)

3.4.18 VUK PANENSKE BREZANY, S.R.O.
Panenské ®Zzany 50, 250 70 Odolena Voda, ID: 25604716
www.vukpb.cz

A brief description

The company came into existence 1 January 1998 ulerResearch, Information and
Testing division separated from the Innovative tedbgical centre — VUK, a.s., the
successor to the Research Institute of Metals, s. VUK, which was founded in 1946 as a
research institute for non—ferrous metals in digperation with foundries. The company
performs applied research of new material typeduding materials with nanometer phase
sizes (precipitates), development, treatment andimggation of metals and their
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technological approaches for making products of—fiemous alloys, including methods of
preparing ultra—fine grain rolled materials usirge tARB method (Accumulative Roll
Bonding).

VUK also performs mechanical property tests (stdtigppact and fatigue), metallographic
analyses and chemical analyses. The company fudperates a specialised information
centre of non-ferrous metals, provides the servioEsa specialised library, technical
consultation in non—ferrous metal standards, aadifie and substitute of materials.

In 2011, a total 7 programme research projects wepeemented at VUK.

Activity in nanotechnologies

Primarily methods for the preparation of ultrafigeain aluminium based materials are
developed, particularly from industrially producaitbys produced using the modern method
of casting between rollers (AlFel, 5Mn, AMg3, AIScZI|99.99).

Projects implemented in nanotechnologies

- Project MIT FR-TI2/702 — “Development of water stialed plasma (WSP) torch based
technology,” 2010-2013; Principal investigator: .Migdivoj Ofenasek,CSc., Co—
investigators: Ing. Petr Romaniak, CSc., Innovafieehnology Centre VUK a.s., Ing.
Tomas Chraska, PhD., Institute of Plasma Physic€RS

- Project AS CR, “Nanotechnology for Society” prograg) KAN300100801 -
“Multifunctional bulk metallic materials with nanogtalline and ultra—fine grain
structure,” 1/2008-12/2012; Principal investigatgrof. Ing. Pavel Lejek, DrSc.,
Institute of Physics AS CR, Prague, Co—principakstigator for VUK: RNDr. Vladivoj
Oc¢enések, CSc.

- Research proposal MEYS MSM2631691901 — “Metalliderials with submicron and
nanometre structures prepared using severe pldsficrmation methods,” 1/2004—
12/2010; Principal investigator—Coordinator: Ingzdf Zrnik, CSc., COMTES FHT a.s.,
Dobrany, Co—principal investigator for VUK: Ing. VladiyO¢enaSek, CSc. The task of
VUK was the research and development of severdipldsformation methods using
ARB and ECAP methods for the preparation of ultrafgrain materials from highly
pure aluminium and AIMg, AlZnScZr, AlFeMn and AIMgZr alloys.

- Project GA CR GA106/07/0303 — “The role of grainuhdaries in high—temperature
plastic deformation of fine—grain materials,"” 1/26@2/2010; Principal investigator:
as.prof. RNDr. Eemysl Malek, CSc., Charles University in Prague/MEB—principal
investigator for VUK: RNDr. Margarita Slamova, CSéUK was responsible for the
preparation of ultra—fine grain materials using thB®B method and the study of
microstructure and structure of grains using EBEDS, WDS methods on FEG-SEM.

Experts/field

- Ing. Vladivoj GéenaSek, CSc., — non—ferrous metals, physical meggll statistical data
processing methods
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3.4.19 VYZKUMNY USTAV ORGANICKYCH SYNTEZ A.S.
(Research Institute of Organic Syntheses - VUOS)

Rybitvi no. 296, 533 54 Rybitvi, ID: 60108975

WWW.VUO0S.com

A brief description

VUQOS is one of the largest Czech companies invoiveresearch and development in the
field of organic chemistry and toxicology. Its luist dates back to 1941, when research
laboratories were established by the Society foeriibal and Metallurgical Manufacturing
in a newly built factory in the town of Rybitvi bRardubice. Today VUOS is a 100%
subsidiary of Synthesia, a.s. The Company’s madiivities are special chemical production,
research and development, environmental servicgpeoaess engineering. In 2011 a total 26
programme research projects were implemented at$UO

Number of employees: 212 (2011)
Turnover: CZK 251.89 million (2011)

Activity in nanotechnologies/nanomaterials

The Company conducts research and developmentectigors (monomers for conductive
polymers, colour modifiers) for electrochrome miatis; research of organic and organic—
metallic compounds for high—tech applications iecéionics and for use in medicine,
research in photocatalytic systems and nanosydtamnsicro electrotechnology.

Projects implemented in nanotechnologies

- Project MIT FR-TI3/288 — “Research in methods dkdmining nanomaterial effects on
reproduction of aquatic organisms,” 2011-2013; &pial investigator: Ing. Petra
Plodikova, Co—principal investigator: Ing. MiloslaRouzar, Ph.D., University of
Pardubice/Faculty of Chemical Technology

- Project MIT FT-TA3/048 — “Nanomaterials and funotd systems for electronic
equipment based on DPP and CPP compounds,” 1/200838; Principal investigator:
Ing. Martin Kaja

- Project MEYS 2B06104 — “Photosensitizers in dentjst 7/2006—6/2010; Principal
investigator: Ing. Marie Karaskova

- Project 7FP EU Large type, NMP thematic prioritypjpct name:INNOSHADE -
“Innovative Switchable Shading Appliances based NManomaterials and Hybrid
Electrochromic Device Configurations,” 2008—-2012% fpartners from 10 countries,
project budget: EUR 10.95 million, Coordinator: \éal Krause, Fraunhofer—
Gesellschaft zur Foerderung der Angewandten ForgchV.(Germany), VUOS is a
partner in the project.

- Project AS CR “Nanotechnology for Society” prograsmmKAN400720701 -
“Hierarchic nanosystems for microelectronics,” 2612/2011; Principal investigator:
Ing. Olga Solcova, CSc., Institute of Chemical RascFundamentals AS CR, Prague,
co—researcher for VUOS: Ing. Jan RakuSan, CSc.AD8Uhe project was focused on
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the study of application of phtalocyanine derivativon metal oxide nanoparticles and
the use of composites in microelectronics.

Experts/field

- Ing. Lubomir Kub& — synthesis, UV stabilisation

- Ing. Miroslav Ne&as, CSc. — chemical synthesis, nanomaterials
- Ing. Jan Rakusan, CSc. — functional nanosystems

- Ing. Jan Vyiuchal — organic compounds for electronics

3.4.20 VYZKUMNY USTAV PLETARSKY, A.S. (VUP)
Sujanovo narsti 3 Brno—centre 60200, ID: 15546578
WWW.VUp.cz

A brief description

The Institute was founded in 1949. It is one of thajor global manufacturers of special
implantable and non-implantable medical products.

Number of employees: 25
Annual turnover; CZK 28.19 million (2009)

Activity in nanotechnologies

Adipograft vascular prosthesis

Project implemented in nanotechnologies

Cooperation on implementation of the following i

- Project TA CR TA01010088 — “Development and innavatof new nanomaterial for
targeted modification of vascular grafts,” 2011-20Principal investigators: prof. Ing.
Ivo Provaznik, Ph.D., Ing. Radim Hrdy, as.prof..ldgromir Hubalek, Ph.D, Ing. Denisa
Madérankova, Ing. Jan Prasek, Ph.D., Bdi Bedl&ek, Ing. Helena Skutkova, Bc.
Jaromir Z&k, Brno University of Technology/Faculty Electrical Engineering and
Communication, Co—principal investigator for VURNBYr. Véra Zizkova

3.4.21 VYZKUMNY USTAV TEXTILNiCH STROJU - VUTS A.S.
U Jezu (P.O. Box 92) 525/4 Liberec 46119, ID: 46X10
WWW.Vuts.cz

A brief description

The Institute has its specialisation in resear@vetbpment and manufacture of machines
and equipment for the processing industry, pringanl machining, textile, graphic design,
food, packaging and healthcare technology. VUTSfuidher engaged in automation,
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development, design and building of special singlepose machines, manipulators,
conveyors and testing equipment, particularly fetoanobile industry suppliers. VUTS also
is engaged in the series production of cams, ségsinissions and pressure plate clutches. In
2011 the Institute implemented 20 programme rebeamgjects. One of them is the Regional
Research Centre ED2.1.00/03.0096Centre of Mechanical Engineering Research
Development Liberec The goal of the project, with a budget of CZK 74%& 2nillion, is to
create from 2010-2012 a research centre, with-siftthe—art spatial resources, material
equipment and personnel, focused on design of mashkand equipment for the processing
industry, particularly tools for machining, glasssking, jewellery—making, graphic design,
installation, textile and single—purpose machines.

Number of employees: 154
Annual turnover: CZK 157.61 million

Activity in nanotechnologies

Cooperation on implementation of the following i

- Project MIT FR-TI3/621 — “Nanofibre textile comptes for special filtration,” 2011—
2014; Principal investigator: prof. Dr. Ing¥iJMaryska, CSc., Technical University of
Liberec, Co—principal investigator for VUTS a.s,@of. Ing. Josef Dudk, CSc.

3.4.22 USTAV JADERNEHO VYZKUMU REZ A.S.
(Nuclear Research Institute Rez - NRI)

250 68 Husinec ReZ 130, ID: 46356088

WWW.nNnri.cz

A brief description

The Institute was founded in 1955. In 1992 it wansformed into a joint stock company. It
provides expertise and services to nuclear powantgroviders in the Czech Republic and
abroad, supports the Czech central governmenttitistis in strategic power generation
management and handling nuclear waste (Ministrylrafustry and Trade), provides
independent professional expertise for the Nati@féite of Nuclear Safety, arranges for the
development of use of ionizing equipment and raalaservices for basic and applied
research, the healthcare field and industry, pewitesearch and services for radioactive
waste removal, organises radio pharmaceutical naatwie, carries out instruction and
training of expert and scientific workers and a bemof other activities. In addition, NRI is
also active in non—-nuclear areas, such as clagsmaér generation, the chemical industry
and protection of the environment.

The following organisations are members of the §Rup (with NRI capital participation):

Ustav aplikované mechaniky Brno, s.r.dnstitute of Applied Mechaniis SKODA
VYZKUM s.r.0, Pilsen §kodaResearghLACOMED, spol. s r.0., Husinec Rez, Centrum
vyzkumu ReZ s.r.o. Research Centje Energoprojekt Slovakia, a. s., Bratislava, ahd t
Nuclear Safety & Technology Centre s.r.o.

In 2011 a total 33 programme research projects wememented at the Institute. The
biggest one is SUSEN project. Since 2011 NRI hasggzated in the building of th€entre
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of Excellence SUSEN - Sustainable Energyww.cvrez.cz. The goal of the SUSEN
project, with a budget of CZK 2.5 billion, is toilmba new research centre in the field of
nuclear power generation by 2015. Project manageing.Jfi Richter. The majority
(approximately two thirds) of this Centre will bachted in the town dteZ by Prague, and a
smaller part in Pilsen, at the Borska pole sitee Phoject is being realised by the Centrum
vyzkumuRe? s.r.o. (100% owned by the Nuclear ResearchtutstReZ plc.), and the
University of West Bohemia is a partner in the pobj

It is anticipated that the Centre will be fully egble starting in 2016, and that it will provide

jobs for 180 employees. Research activity will beused on the management of the useful
life of existing nuclear equipment while meetindj thle requirements for reliable and safe
operation, and on research in IVth generation rmucgwer plants (GenlV). The SUSEN

project is thematically divided into four reseaqmtogrammes: Technological experimental
circuits, Structural and systemic diagnostics, maelear fuel cycle and Material research.

Number of employees: 929
Annual turnover: CZK 1,307.29 million (2010)

Activity in nanotechnologies

Cooperation on the implementation of the programesearch projects described below.

- Project MIT FR-TI3/245 — “Research and developnadrtechnologies and systems of
RAO treatment in connection with new atomic soufcez011-2014; Principal
investigator: Ing. Radek Trtilek, other projectéstigators: Mgr. Josef Slissmilch, CSc.,
CHEMCOMEX Praha, a.s., Ing. Mojmir &hec, Ph.D., CTU in Prague/Faculty of
Nuclear Science and Physical Engineering

- Project MIT FR-TI1/397 — “Development and use oftmoelologies and resources
needed for neutron irradiation of specimens at @deaw research reactor," 2009-2012;
Principal investigator: RNDr. Ladislav Viererbl, €S

- Project MIT FT-TA4/025 — “Next generation nanomatsr and their industrial
applications,” 2007-2010; Principal investigatorngl Pavel Hytica, Ceské
technologické centrum pro anorganické pigmenty &sgrov, Co—principal investigator
for NRI: RNDr. Vladimir Balek, DrSc.

- Project MEYS, “Research Centres” programme, 1MO050Bntre for Targeted
Therapy,” 2005—-2011; Principal investigator: astpktUDr. Vladimir Viklicky, CSc.

- Project AS CR, “Nanotechnology for Society" prograeg KAN100400702 -
“Nanostructured materials for catalytic, electratgic and sorption applications,”
1/2007-12/2011; Principal investigator: prof. RNDEdertk Samec, DrSc., J.
Heyrovsky Institute of Physical Chemistry AS CRadue, Co—principal investigator for
NRI: Ing. Jii Rais, CSc., DSc.
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Experts/field

- RNDr. Vladimir Balek, DrSc. — nanocomposite diagmmssusing diffuse and structure
analysis

- Ing. Leo Kronrad, DrSc. — research of radiopharmtcals

- Ing. Jii Rais, CSc., DSc. — separation methods in nuakamistry and processing of
nuclear waste

- as.prof. MUDr. Vladimir Viklicky, CSc. — cell engéering, biotechnological preparation

3.4.23 VYZKUNMNY USTAV PIVOVARSKY A SLADARSKY, A.S.,
(Research Institute of Brewing and Malting)

Lipovéa 15, Prague 2 120 44, ID: 60193697

www.beerresearch.cz

A brief description

This is the only research institute in the Czeclpu®dic which is specialised in issues in
brewing and malting, including research and develempt of modern techniques and
technologies. The Institute also verifies the prtpe of barley and hops varieties. It is the
only institution which is authorised to recommenitable varieties for the brewing of Czech
beer (protected geographical mark according to Ekéctive). In 2011 the Institute
implemented 12 programme research projects.

Number of employees: 64
Annual turnover; CZK 66.19 million (2010)

Activity in nanotechnologies

Cooperation on the project described below:

- Project TA CR TA01011363 — “Research and develognoéra sensory system for
determining diacetyl content in beer,” 2011-2013n¢¥pal investigator: as.prof. RNDr.
Juraj Dian, CSc.,Charles University in Prague/MEB;-principal investigators: RNDr.
Miroslav Dienstbier, Research Institute of Brewiagd Malting Ltd., Ing. 3 Flégl,
Centec automatika, spol. s. r.o.

3.4.24 VYZKUMNY USTAV STAVEBNIiH HMOT, A.S.
(Research Institute of Building Materials -VUSTAH)
Hnévkovského 30/65 Brno—South 61700, ID: 26232511
www.vustah.cz

A brief description
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VUSTAH is a Czech research organisation involvedpplied research in building materials
and related issues for more than 65 years. In 20idtal 10 programme research projects
were implemented at the Institute.

Number of employees: 93
Annual turnover; CZK 69.88 million (2011)

Activity in nanotechnologies

Implementation of the project described below:

- Project MIT FT-TA3/027 — “Multifunctional compos#ef exceptional properties on an
inorganic nanocomponent base,” 2006-2010; Principakstigator: Ing.Miroslav
Svoboda, Co—principal investigators: Ing. Ludvilkdeeer, DAKO Brno s.r.o., prof. Ing.
Radimir Vrba, CSc., Brno University of Technologgdilty of Electrical Engineering
and Communication, prof. Ing. Drahomir Novak, DrS&rno University of
Technology/Faculty of Civil Engineering

Responsible person

- Ing. Miroslav Svoboda, PhD.— managing director aamber of the board of directors

3.4.25 ZKL — VYZKUM A VYVOJ, A.S.
Jedovnicka 8/4039, 628 00 Brno—LisS¢éD: 25558480
www.zkl.cz

A brief description

This research entity is a part of the bearing mactufing concern ZKL. It builds on the

activities of ZKL VUVL Brno, with a tradition readhg back more than 45 years. The
Institute is involved in research and developmédnbearing manufacturing under the ZKL

trademark (all types and sizes from 1.5 mm to &anl). The company also carries out the
function of the main design office for the concern.

Number of employees: 19
Annual turnover: CZK 14.83 million (2010)

Activity in nanotechnologies

Implementation of the project described below:

- Project MIT FT-TA3/151 “Research and developmentttad technology of surface
layers of roller and slide bearing parts,” 3/200%2009; Principal investigator: Ing.
Vladimir Vansa

Responsible persons
- Ing. Vladimir Zikmund — director

- Ing. Libor Prochazka — head of Department of dgwelent
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4. MANUFACTURING COMPANIES

4.1 LARGE COMPANIES (MORE THAN 250 EMPLOYEES)

4.1.1 BARVY A LAKY HOSTIVAR, A.S.
Pramyslova 1472/11, 102 19 Praha 15, I.D. 26765306
www.bal.cz

A brief description of the Company

The Company was founded in 2003. It is involvedesearch, development and manufacture
of paints and coatings for metals, wood, concretd|s, wall and facade paint, and it also
manufactures thinners, special insulations andnieahfluids.

Number of employees: 194
Annual turnover: CZK 1,037.95 million (2010)

Activity in nanotechnologies

Nanotechnology applications in paint and lacqueastipipation on implementation the
project described below:

- Project MIT, TANDEM programme, FT-TA4/064 — “Coam that fulfil the new
environmental requirements of the EU,” 2007-201nddpal investigator: Ing.Libuse
Hochmannova, Ph.D., SYNPO, a. s., Pardubice, Coeipal investigator for BARVY
A LAKY HOSTIVAR: Ing. Dariusz Jakubowicz

Responsible person

- Ing. Jaroslava Eednitkova — head of research and development

4.1.2 BARVY A LAKY TELURIA, S.R.O.
Skrchov 1, 67961 Letovice, |.D. 43420371
www.barvyteluria.cz

A brief description of the Company

The company is a manufacturer of interior and éxtepaints, coatings and enamels for
wood, primers and top—coat enamel paint for mgtahetrating and protective products or
wood, adhesives for laying flooring, cork sheetdygtyrene, wallpaper and other materials.
The company is part of BARVY A LAKY HOSTIVR, a.s. The Company's development
department is involved in particular in the devetemt of suitable adhesives, fillers and
additives for the preparation of facade paints, gheparation of facade paint samples and
testing of the properties of facade paints.

Number of employees: 168
Annual turnover: CZK 459.79 million (2011)
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Activity in nanotechnologies

Development of facade paints containing photocttabctive titanium whites. Cooperation
on implementation of the projects described below:

- Project MIT, TANDEM programme, FT-TA4/025 — “Nex¢mgeration nanomaterials and
their industrial applications,” 3/2007-12/2010; reipal investigator: Ing. Pavel
Hyncica, Ceské technologické centrum pro anorganické pigmensy, Perov, Co—
principal investigator for BARVY A LAKY TELURIA: Irg. LuboS Mrazek

- Project MIT, “Sustainable Prosperity" programme—¥A4/064 — “Coatings that fulfil
the new environmental requirements of the EU,” @/2602/2010; Principal investigator:
Ing. LibuSe Hochmannova, Ph.D., SYNPO, a. s., Racgy Co—principal investigator
for BARVY A LAKY TELURIA: Ing.Jaroslav Prudil

Responsible person

- Ing. Jakub Noll — director

4.1.3 BUZULUK A.S.
Buzulucka 108 Komarov 26762, I.D. 25056301
www.buzuluk.cz

A brief description of the Company

This is a machine engineering company which deweldgsigns and builds machines and
equipment for the rubber industry and piston rings.

Number of employees: 710
Annual turnover; CZK 795 million (2011)

Activity in nanotechnologies

Work on the project described below:

- Project MIT FT-TA3/106 — "The creation of a knowwvhaatabase for handling the
design, technology and production of next genemgpigton rings,”2006—2008; Principal
investigator: Ing. Petr MaSek, Co—principal invgators: Ing. Vladimir Volak, Ricardo
Prague, s.r.o0., prof. RNDr. Jaroslav Fiala, Uniitersf West Bohemia in Pilsen/Institute
of Further Education

4.1.4 FEl CZECH REPUBLIC, S.R.O.
Podnikatelska 2956/6, 612 42 Brno, |.D. 46971629
www.feicompany.com

A brief description of the Company

The Company is a subsidiary of FEI Company from W®A. It is involved in the
development and manufacture of electron microscopes
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Number of employees: 287
Annual turnover: CZK 2,613.86 million (2009)

Activity in nanotechnologies

The Brno plant is involved in the development arehaofacture of electron microscopes and
instruments with cross electron beams and ion be@mIBeam™). The microscopes
function with nanometric and subnanometric preaisio

Projects implemented in nanotechnologies

- Project MEYS, EUREKA programme, OE08012 — “Contraistl detection in scanning
electron microscopy,” 2008—-2010; Principal investgy: RNDr. Lubomir ima

Responsible person

- RNDr. Ji O¢adlik — executive officer

4.1.5 GEA HEAT EXCHANGERS, A.S.
Vesecka 1, Liberec 46312, I.D. 46708375
www.gealvz.cz

A brief description of the Company

The company established in May 2012 by the merfiav@in the Czech Republic operating
companies GEA LVZ, a.s. and GEA Klimatizace spal.as The new company is a part of
the multi-national segment of the GEA Air Treatm@ystems concern. On the Czech
European market it organises the manufacture dedo$@quipment for air heating, cooling,
humidification, dehumidification, and filtrationt is further a manufacturer and supplier of
systems for clean spaces.In its solutions for tdiesthe Company emphasises minimisation of
energy consumption for the entire recommendedfithe equipment.

Number of employees: 367
Annual turnover: CZK 1,186.42 million (2011)

Activity in nanotechnologies

Cooperation on implementation of the following @ats:

- Project MIT FR-TI3/621 — “Nanofibre textile comptes for special filtration,” 2011—
2014; Principal investigator: prof. Dr. IngfiJMarySka, CSc.,Technical University of
Liberec, Co—principal investigator for GEA: Ing. 8n Kraus

- Project TA CR TA01011512- “Nanofibre air filters with active agents for air
conditioning and ventilation,” 2011-2014; Principalestigator: Ing. Jakub kza,
Ph.D., Co—principal investigators for GEA: Ing. BaXraus and Ing. Antonin Pros

Responsible person/experts

- Ing. DuSan Kraus — nanofiltration
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4.1.6 GUMARNY ZUBRI, A.S.
Hamerska 9, 756 54 Zkib1.D. 00012122
Www.guzu.cz

A brief description of the Company

The Company has been a traditional manufacturetecifinical rubber since 1935. It is

involved in the production and development of tecainrubber, mainly for the automobile

industry. Technical rubber is manufactured usingation moulding or extrusion technology.

The manufacturing programme of Gumarny #ub.s. further includes the manufacture of
protective face masks and the processing of thelastip elastomers.

Number of employees: 716
Annual turnover: CZK 798.07 million (2010)

Activity in nanotechnologies

The development of caoutchouc nanocomposites $eiitdbr rubber production;
collaboration on the implementation of the progefined below:

- Project MIT, TANDEM programme, FT-TA4/074 — “Caolitzic nanocomposites with
exceptional properties for rubber products with psenarily in the automobile and
defence industry,” 2007-2010; Principal investigatog. Jii Zelenka, CSc., SYNPO, a.
s., Pardubice, Co—principal investigator for GungaZanhii, a.s.: Ing. AleS Macek

Expert/field

- Ing. AleS Macéek — preparation and evaluation of caoutchouc namposites

4.1.7 HARFA PLUS S.R.O.
Podsbradska 195/7, 190 05 Praha 9, I.D. 45794316

www.balakryl.cz, www.barvytebas.cz

A brief description of the Company

The Company was founded in 1992 (as Barvy Teba, sp.0.) and in 2001 was renamed to
BARVY TEBAS s.r.o. and in 2010 to HARFA PLUS s.r.ti. is one of the largest
manufacturers of water—based paints in the Czeglulbtie. The Company’s core product is
BALAKRYL Uni Mat V 2045 universal acrylic paint.

Activity in nanotechnologies

The use of nanopatrticles in paint and lacquer;aboltation on the implementation of the
project defined below:

- Project MIT, TANDEM programme, FT-TA4/064 “Coatinghat fulfil the new
environmental requirements of the EU,” 7/2007-12(R0Principal investigator: Ing.
LibuSe Hochmannovéa, Ph.D., SYNPO, a. s., Pardulice;principal investigator for
BARVY TEBAS: Ing. Jaroslav Pracha
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Responsible persons
- Ing. Tomas Jelinek — general director

- Ing. Jaroslav Pracha technical director

4.1.8 HEDVA A.S.
Na Strani 572/6, 572 21 Moravsk&bova, former 1.D. 28828291
www.hedva.cz

A brief description of the Company

Silk textile production comes from a long—standtragdition, dating back to 1868. In 1949
the mills involved in silk production in BohemiacaMoravia were concentrated into the
national company, Hedva, which was transformed®@3linto a private joint stock company.

Production is concentrated in two weaving millse@sin Moravska flebova, where smooth
sheet fabrics are made, and another in Rgmavhere jacquard fabrics, ties and other men's
fashion accessories are made. The third mill in@zrku is involved in the production of silk
sewing and specialty threads. In 2008 HEDVA a.sight from the Belgian company BDT
the “Cyr Gambier” trade name, under which it supplifabrics for outdoor furniture
upholstery, sunshades and baby carriages.

The company’s product mainstay is technical fabigcsuses in sports, filtration, protective,
military, haberdashery and reinforcement and forthier use in the construction and
automobile industries as well as in medicine andltia—clean facilities.

Number of employees: 347
Annual turnover: CZK 383 million (2009)

Activity in nanotechnologies

Lighter types of silk technical fabrics weigh lekan 50 grams per 1%mand are suitable as
carriers for special-property nanolayers.They aseful where strength is required in
addition to special nanofibre properties.

Nanotechnologies are used in the final treatmefngdlofabrics which demand effectiveness,
resilience, and durability of the properties besidwy the treatment.In regular practice,
higher demands are placed on the chemical composifithe product and the technological
process used rather than on special equipment.

The most common nanotechnological treatments &f faibrics are water resistant, stain—
resistant, anti—static and fire—resistant. Hereggeral rule also applies that finer capillarity
of the fibre used in the fabric yields a more effex application of final treatments applied
by nanotechnological methods.
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4.1.9 INTERPHARMA PRAHA, A.S.
Komaranska 955, 143 00 Prague 12 — Vg, 1.D. 44265409
www.interpharma—praha.cz

A brief description of the Company

Interpharma Praha, a.s. is a pharmaceutical compdngh was founded in 1932. It is
involved in research, development and productiogesferic drugs, in particular diagnostics,
antitumour and urological drugs and dermo-cosmetiise Company is owned by
INTERPHARMA WEST Inc., from the USA, which is retgsed in the British Virgin
Islands.

Number of employees: 108
Annual turnover: CZK 187.65 million (2010)

Activity in nanotechnologies

Cooperation on implementation of the project désatibelow:

- Project AS CR, “Nanotechnologies for Society” progme, KAN201110651
“Combined contrast agents for molecular MR imadin@006—-2010; Principal
investigator: prof. RNDr. Ivan Luke$, CSc., Charlgsiversity in Prague/Faculty of
Science, Co—principal investigator for Interphaffraha: Ing. lvan Hlaw&k, CSc.

Responsible person

- Ing. lvan Hlavéek, CSc.— member of the board of directors, rebeand development

4.1.10 LANEXA.S.
Hluginska 1/96, 747 23 Bolatice, Opava, 1.D. 28223209
www.lanex.cz

A brief description of the Company

Lanex a.s. manufactures technical textiles — coitgospes, including marine and mountain
climbing ropes, as well as large—volume bags, ks, straps, technical fibres etc.

Number of employees: 747
Annual turnover: CZK 950.94 million (2010)

Activity in nanotechnologies

Research in the use of nanotechnologies to imptbeefunctional properties of ropes;
implementation of the project described below:

- Project MIT, “Sustainable Prosperity" programme, -2AP1/136 “The use of
nanotechnologies for the surface treatment of 8@&97—-2010; Principal investigator:
Ing. Libor Ganzer. The goal of project implemematiwas to improve the hydrophilic
properties of ropes and the resilience of textifesugh the use of nanofibres.
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Responsible persons
- Ing. Rudolf Gregéica — general director

- Ing. Libor Ganzer — technical development

4.1.11 LASSELSBERGER, S.R.O.
Adelova 2549/1, 320 00 Pilsen, I.D. 25238078
www.rako.cz

A brief description of the Company

The Company is the largest manufacturer of ceranad and floor tiles in the Czech
Republic, and one of the largest European manufactuof tiling materials.
LASSELSBERGER, s.r.0. is continuing and developtihg tradition of the Czech RAKO
brand with a complete selection of interior ceramic

Number of employees: 1 641
Annual turnover: CZK 4,015.18 million (2011)

Activity in nanotechnologies

The Company manufactures special treatments fadatd interior ceramics with a surface
layer of photoactive titanium oxide. This layer iopes the cleanability of products and is
notable for its antibacterial effect. The technglog owned by the Japanese TOTO.
Lasselsberger manufactures the products on the bhai purchased licence. The technology
consists of applying and then using heat to affithia, transparent layer of nanoparticle
titanium oxide and other inorganic components am shrfaces of ceramic materials. The
layer improves the hygienic properties of the cecatibes thanks to the hydrophilic and
antibacterial effect of the surface. Lasselsberganufactures these products for its former
owner — the German DSCB, which sells it under MDIROTEC brand.

Responsible person

- Ing. Monika Zechovska —technological development

4.1.12 MAGNA EXTERIORS & INTERIORS (BOHEMIA), S.R.O.
Kubelikova 604 Liberec 460 78, |1.D 26195348
Www.eu.magna.com

A brief description of the Company

The development, manufacture, completion and sateabinical high—demand plastic parts
for the automobile industry in four plants locatad_iberec (2 plants), Liban nearkih and
Nymburk. From the year 2009 the company (estaldisheéhe year of 1946 as Plastimat and
in 1996 renamed to Peguform Bohemia a.s.) is aqfattte global industrial conglomerate
Magna International Inc., Canada, operating in @intries. The Magna Exteriors & Interiors
(Bohemia) is responsible also for the Russian plahthe Magna located in Kaluga, Nizhny
Novgorod and St. Petersburg.
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Number of employees: 1 652
Annual turnover: CZK 7,609.24 million (2010)

Activity in nanotechnologies

Cooperation on the project described below:

- Project TA CR TA01010946 — "Research in the uspfoperties and possibilities for
application of polymer materials with natural fikeand nanofillers based on synthetic
and PLA matrices,” 2011-2013; Principal investigafr. Ing. Petr Lenfeld, Technical
University of Liberec/Faculty of Mechanical Enginieg, Co—principal investigator for

MAGNA: Ing. Zderek Severa, Ph.D

4.1.13 MOMENTIVE SPECIALTY CHEMICALS A.S.
Tovarni 2093, 356 01 Sokolov, I.D. 00011771
Www.momentive.com

A brief description of the Company

Momentive Specialty Chemicals a.s. (formerly inntu€hemické zavody Sokolov and
Eastman Sokolov, RSM Chemacryl and Hexion Speciélhemicals) is part of the
multinational Momentive Specialty Chemical, Incogp, headquartered in Columbus, Ohio,
USA. The Company is involved in the production gmdcessing of products in the acrylic
chemistry field.Acrylic acid and four basic acryécid esters (methyl acrylate, ethyl acrylate,
butyl acrylate and 2-ethylhexyl acrylate) compriseo thirds of the company’s
manufacturing portfolio. The rest is composed diypeers which in dispersion form find use
primarily in the production of paints, glues andtenils for construction. Acrylic acid is
used primarily as superabsorbent polymers, deteeymers, flocculants or copolymers.

Number of employees: 350
Annual turnover: CZK 3,986.90 million (2010)

Activity in nanotechnologies

The company is cooperating on the implementatiorresiearch projects as a potential
implementer of results achieved in research.

Projects implemented in nanotechnologies

- Project MEYS, “Research Centre” programme, 1M057A+fesearch centre for nano
surface engineering — NANOPIN,” 1/2005-12/2010; nBipal investigator: Ing.
FrantiSek Peterka, Ph.D., ATG s.r.o., Prague, Goejpal investigator for Momentive:
Ing. Pavel Holub.The goal of activities at Hexioasnfinding commercially interesting
products using photocatalytic phenomena of nanaimadgein products on a base of
acrylate dispersions.

- Project AS CR, “Nanotechnology for Society” prograg) KAN100500651 — “The
preparation and study of the properties of organ@rganic hanocomposite materials
prepared byin situ emulsion polymerisation,” 7/2006—12/2009; Printipaestigator:
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Ing. Zdeika Sedlakovéa, CSc., Institute of Macromolecular i@isey AS CR, Prague,
Co—principal investigator for Momentive: Ing. Jagjdimnik

Responsible person

- Ing. Pavel Holub — technician, EMEA dispersion

4.1.14 PEGAS NONWOVENS S.R.O.
Priméticka 86, 689 04 Znojmo, I.D. 25478478
WWW.pegas.cz

A brief description of the Company

Pegas Nonwovens s.r.0. was established in 1990msedy Czech—owned company. The
Company is involved in the production of nonwovenrtiles. Production was expanded in
2002, with the addition of bicomponent nonwoventitex of a polypropylene and
polyethylene base.

Number of employees: 380
Annual turnover: CZK 4,240.65 million (2011)

Activity in nanotechnologies

The use of nanotechnology in nhonwoven textile potidn; implementation of the projects
described below:

- Project MIT FR-TI3/340 — “Next generation of barrgpun melt type nonwoven textiles
based on nanofibres,” 2011-2014; Principal invastig Ing. Zdesk Me|

- Project MIT 2A-3TP1/126 — “In-line plasma treatnerand surface nano—plasma
treatments of non—woven fabrics,” 2008-2011; Ppakinvestigator: Ing. Zdehk Mel

Responsible persons

- Ing. Milo$ Bogdan — general director

- FrantiSek KlasSka, MBA — technical director

- Ing. Zdertk Me¢l — technical development

4.1.15 POLICSKE STROJIRNY A.S.
572 12 Polika, I.D. 46504851
WWW.PO0S.CZ

A brief description of the Company

The Company is involved in the development, productsales and service of pneumatically
controlled door systems for vehicles, pneumatictesys for control and automation
applications, technologies for measurement and grijguids, as well as the development,
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production, sales, destruction and ecological tigtion of armaments, ammunition and
explosives.

Number of employees: 333
Annual turnover; CZK 302 million (2010)

Activity in nanotechnologies

Work on the project described below:

- Project MIT FRTI1/278 — “Research and developmehtievices and technology of
detonation—synthesised ultra dispersed diamond hgeap 2009-2012; Principal
investigator: Ing.di Tamele, Co—principal investigator: prof. RNDr.raklav Fiala,
University of West Bohemia in Pilsen/New TechnotmyResearch Centre in the West—
Bohemian Region

Responsible person

- Ing. Jaroslav Traviiek— chairman of the board of directors

4.1.16 RAVAK A.S.
Obecnickéa 285, 261 O%kiBram I, 1.D.: 25612492
www.ravak.cz

A brief description of the Company

RAVAK a.s. was founded in 1991.1t is the largestnomacturer of bath fixtures in the Czech
Republic and in all of Central and Eastern Euréplge Company manufactures bathtubs,
shower stalls and doors, bathtubs with hydromasssageems, bathroom sinks, bathroom
furniture, faucet fixtures and other bath accessosiuch as radiators, light fixtures etc. The
company is active in over fifty countries around thorld.

Number of employees: 551 (2010)
Annual turnover; CZK 1,307.875 million (2010)

Activity in nanotechnologies

Use of nanomaterials in the production of bathufigs.

Responsible person

- Jindfich Vateka — chairman of the board of directors
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4.1.17 SAFINA, A.S.
Videnska 104, 252 42 Vestec, |.D. 45147868
www.safina.cz

A brief description of the Company

SAFINA, a.s., which builds on traditions reachirarhk to 1860, was established in 1992. The
Company has a leading position in the field of pasing precious and non—ferrous metals
not only in the Czech Republic, but also all arointope. The Company has an extensive
product portfolio, ranging from refinement of prews metals to a purity of 3N to 4N, from
semi-finished products and products made of preciud other metals, pure chemical
products containing precious metals for the phaeusical industry, chemical compounds
and catalysts containing precious metals for réegclelectrical waste from electrical
equipment, electronics and the chemical industry.

Number of employees: 521
Turnover: CZK 6,742.72 million (2010)

Activity in nanotechnologies

Research in the use of nanotechnologies in tecgredaused by the company — nanolayers
etc., work on the project described below:

- Project MIT FI-IM5/124 — “Coating technology resglaiof new material nanolayers for
energy—efficient, high output sensors, regulaterd actuators,” 2008—2010; Principal
investigator: Ing. FrantiSek Vesely

Responsible person

- Ing. Tomas Plachy, CSc.— chairman of the boardrettbrs

4.1.18 SAINT - GOBAIN ADVANCED CERAMICS, S.R.O.
Prepéska 1302, 511 01 Turnov, I.D. 25763121
Www.sgac—turnov.cz

A brief description of the Company

The Company is the largest manufacturer of cerarfocsthe Saint—-Gobain concern in
Central Europe.lt was created in August 1999, wBamt—Gobain Céramiques Avanceés
Desmarquest purchased all the activities relatedcdtamics (including research and
development) from the Czech company Dias Turnavp.sThe Company’s activities are
focused primarily on the production of ceramic disfor water faucet cylinders, the
production of ceramic filters for molten metals the foundry industry, the production of
ceramic cutting inserts for metal machining andgdor steel tube forming, the production
and installation of electroceramic parts.

Number of employees: 242
Annual turnover: CZK 242.80 million (2010)
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Activity in nanotechnologies

Development and production of high—tech ceramidgiypes (materials include submicro—
and nanometric powders and suspensions gbsAZrO, etc.). The Company carries out
freeze and spray—dry granulation of ceramic submri@nd nanopowders and suspensions.
After semi—finished objects are produced by varitachnologies, at least a submicrometric
grain size of this granulate is maintained by Ipeatesses.

Projects implemented in nanotechnologies

- Project 7FP EU Large type, NMP thematic prioritypjpct name:Clear—up — “Clean
buildings along with resource efficiency enhancemesing appropriate materials and
technology,” 2008-2012; 22 partners from 11 coestriProject budget: EUR 12.02
million, Coordinator: Udo Weimar, Eberhard—Karls-#nsitat Tuebingen (Germany),
Saint—-Gobain is a partner in the project.

- Project MIT, “Sustainable Prosperity” programme,-2AP1/087 — “Research of “in
situ” reinforced nanocomposite ceramic materialsd,1/2006-12/2010; Principal
investigator: Ing. Vladimir Sida, CSc.

Responsible persons
- Ing. Vladimir Sida, CSc.— ceramic technologies

- Ing. Miroslav LiSka — materials research

4.1.19 SPOLEK PRO CHEMICKOU A HUTNI VYROBU, A.S.
(Spolchemie)

Revoluwni 1930/86, 400 32 Usti nad Labem, 1.D. 00011789
www.spolchemie.cz

A brief description of the Company

The Company is involved in research, developmemgiyction and processing of chemical
and biochemical products and in their sale. Spahtaeproduces more than 500 types of
products in the field of synthetic resins, basid @pecial inorganic compounds, such as
sodium hydroxide and potassium hydroxide, chlorimgrochloric acid, hydrofluoric acid,
sodium fluoride, potassium permanganate and syintbetundum. Since 2005 Spolchemie’s
majority shareholder (holding 38% of shares) hanltbe Via Chem Group, which belongs
to Euro Capital Alliance Ltd., registered in Toron€anada.

Number of employees: 838
Annual turnover: CZK 3,395.27 million (2009)

Activity in nanotechnologies

Cooperation on implementation of the projects dbedrbelow:

- Project MIT, T.I.P. programme, FR-TI1/548 — “Pilptoject for manufacturing of
nanoparticles of oxides and mixed oxides of Zr, Al, Li and Mn,” 2009-2012;
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Principal investigator: prof. Ing. Bohuslav Dolez&Sc., Co—principal investigators:
Ing. Josef Konény, Vakos XT a.s, and Ing.Vladimir Zdimal, CSc.lEaculty of
Chemical Engineering

- Project MIT, TANDEM programme, FT-TA4/064 — “Coam that fulfil the new
environmental requirements of the EU,” 2007-201ndpal investigator: Ing. LibuSe
Hochmannova, Ph.D., SYNPO, a. s., Pardubice, Coeipal investigator for
Spolchemie: Ing.Jan Hyrsl, CSc.

Responsible persons
- Ing. HyrS8l, CSc.— research and development

- prof. Ing. Otakar S6hnel, DrSc. — director

4.1.20 SYNTHOS KRALUPY A.S.
O. Wichterleho 810, Kralupy nad Vltavou, |1.D 282907
www.kaucuk.cz

A brief description of the Company

The chemical company (until 2007 called Kak, a.s., now part of the Polish company
SYNTHOS S.A., Oswiecim) is specialised in the prtthn of styrene—butadiene rubber for
the rubber and shoe industry and the productiatiftefrent types of polystyrenes.

Number of employees: 695
Annual turnover: CZK 14,931.02 million (2010)

Activity in nanotechnologies

Research and development directed at improvingutieful properties of polystyrene and
other company products; work on the project spedibielow:

- Project AS CR, “Nanotechnology for Society” program KAN100400701 — “Hybrid
nanocomposite materials,” 1/2007-12/2011, Principasstigator: prof. Ing. i Cejka,
DrSc., J. Heyrovsky Institute of Physical Chemis&$ CR, Co—principal investigator
for SYNTHOS Kralupy: Ing. 3i Reiss, CSc.

Responsible person

- Ing. Jii Reiss, CSc.— research and development
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4.1.21 TRINECKE ZELEZARNY, A.S.
Primyslova 1000 Tinec 73970, I.D. 18050646
Wwww.trz.cz

A brief description of the Company

Tiinecké Zelezarny is a manufacturer of long rolleglsproducts. It was established in 1839.
The Company produces more than one third of thet siade in the Czech Republic.

Number of employees: 5,897
Annual turnover; CZK 32,914.43 million (2010)

Activity in nanotechnologies

Research and development in the field of limitifge tquantity of waste created and
increasing the share of its use, the use of nahotdogies for steel quality improvement;
work on the project specified below:

- Project MIT FR-TI3/373 — “Research and developnoémtew sub—ledeburite steel tools
for wood working with improved efficiency,” 2011-20; Primary investigator: Ing.idi
Krej¢ik, CSc. SVUM a.s., Co—principal investigatotinecké Zelezarny a.s. Ing.
Bohuslav Chmiel

Responsible person

- Ing. Henryk Huczala — technical director

4.1.22 ZENTIVA, A.S.
U kabelovny 130, 102 37 Prague 10 — Dolréickblupy, 1.D. 49240030
www.zentiva.cz

A brief description of the Company

Zentiva, a.s. is a pharmaceutical company focusethe development, production and sale
of modern, generic pharmaceutical products. Thanis of the largest drug manufacturers in
Central and Eastern Europe ant the third largestymer of generic pharmaceutical products.
In the Central and Eastern Europe Zentiva opexate froduction plants (in Prague-Horni

Mécholupy, Hlohovec in Slovakia, Romania and Turkelf)e Company is a part of the

Sanofi multinational pharmaceutical concern (frdra year 2009) and is responsible for the
generic business in the concern (from the year pah2the Czech Republic the company
employs about 200 employees in development of pagmoducts.

Number of employees: 1,130
Annual turnover: CZK 7,780.09 million (2010)
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Activity in nanotechnologies

Nanomedicine — the development of a targeted bozaster drug together with the Institute
of Molecular Genetics AS CR and the Institute othbiology AS CR and cooperation on
implementation of the research projects descriletovi

- Project AS CR, “Nanotechnology for Society" prograeg KAN200100801 -
"Bioactive biocompatible surfaces and new nanositred composites for applications
in medicine and drug delivery," 1/2008-12/2012;nBipal investigator: prof. RNDr.
Milo§ Nesladek, CSc., HDR, Institute of Physics AR, Prague, Co—principal
investigator for Zentiva, a.s.: Ing. Jan SotolacCS

- Project AS CR, “Nanotechnology for Society" prograe KAN200200651
“Nanoparticulate and supramolecular systems fogetsd drug transport,” 7/2006—
12/2010; Principal investigator: prof. RNDr. Blank&ihova, DrSc., Institute of
Microbiology AS CR, Prague, Co—principal investmatfor Zentiva, a.s.: Ing. Jan
Sotola, CSc.

Responsible person

- SaS8a Leskov3ek — director of development
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4.2 SMALL AND MEDIUM ENTERPRISES (UP TO 250
EMPLOYEES)

4.21 5 M S.R.O.
Na Zahonech 1177, 686 04 Kunovice, I.D. 46969250
www.5m.cz

A brief description of the Company

Development and production of composites and sasidwiaterials for special applications
Number of employees: 123

Annual turnover: CZK 152.195 million (2010)

Activity in nanotechnologies

Development and production of nanocomposites; ca@ipe on implementation of the
project described below:

- 7FP EU project, SME type, SME Thematic Priorityoject name:NANOCORE -
Development of a low FST and high mechanical perforce nanocomposite foam core
materials for ferries and cruise ship superstr@stur2011-2013; 6 partners from 4
countries, Project budget: EUR 1.24 million, Prbj€oordinator: Jaime Rudiez Ruiz,
Plasticos Karey SA (Spain), 5M spol. s r.o. is drg in the project.

Responsible person

- Ing. Antonin Zelinka — executive officer

4.2.2 ADVANCED MATERIALS JTJ, S.R.O.
Kamenné Zehrovice 23, 270 01, 1.D. 26763842
www.advancedmaterialsl.com

A brief description of the Company

The Company was formed in 2003, and focuses omttovation, development, manufacture
and use of nanomaterials.It specialises in naramititn dioxide, photo alkaline applications
and 3D Li—-ion batteries

Number of employees: 1
Annual turnover: CZK 2 million (2010)

Activity in nanotechnologies

Nanomaterials and their use.

Responsible person

- Ing. Jan Prochazka PhD. — executive officer
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4.2.3 AGRITEC, RESEARCH, BREEDING& SERVICES, S.R.O.
Zemedglska 2520/16, 787 01 Sumperk, |.D. 48392952
www.agritec.cz

A brief description of the Company

Agritech focuses on applied and basic researchyiiicudture, environmental protection and
the food industry. These activities are integratitth plant breeding and reproduction, sale of
seed stock, chemical formulas for plant protectisnbstrates, animal feed, biochemical
services, chemical analysis, laboratory and figstihg of formulas, additives and plant
varieties.

Number of employees: 32
Annual turnover: CZK 15.30 million (2010)

Activity in nanotechnologies

Use of nanotechnology in agriculture; cooperatiom implementation of the project
described below:

- Project 7FP EU, SME type, NMP Thematic Prioritypject name: BIOAGROTEX —
Development of innovative agrotextiles from renelgakesources and with tailored
biodegradability, 2008-2012; 17 partners from 7ntoes, Project budget: EUR 4.37
million, Project Coordinator: Michele Adams, CentBeientifique & Technique de
L'industrie Textile Belge (Belgium), AGRITEC spal.r.o is a partner in the project.

Responsible person

- Ing. Miroslav Hochman — executive officer and compdirector

4.2.4 ARCADIS GEOTECHNIKA, A.S.
Geologicka 4/988 Prague 5 152 00, I.D. 41192168
www.arcadisgt.cz

A brief description of the Company

Arcadis Geotechnika a.s. (formerly Building geologyseotechnika, a.s.) is the oldest (80—
year tradition) geotechnical consulting firm in tBzech Republic. Since 2002 it has been
part of the ARCADIS international group. It is agtiin applied research in all areas of
building and environmental geotechnology. The Comgphas its own facility for numeric
modelling of geotechnical problems, a geomechanabbratory and a field testing and
monitoring facility.

Number of employees: 202
Annual turnover: CZK 367.29 million (2010)

Activity in nanotechnologies

Participation in the project described below:
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- Project TA CR TA01020348 “Reversible storage ofrggen the rock massif,” 2011—
2014; Principal investigator: Mgr. Michal V&fek, Mgr. Jana Michalkova, RNDr.
Dagmar TrpkoSova — ISATech, s.r.o., Co—principagéstigators for ARCADIS: Ing. ii
Zaruba, MBA, and Mgr. Karel Sosna

Responsible person

- Ing. Véaclav HaejSi — chairman of the board of directors

4.2.5 ASIO, SPOL. S.R.O.
83 Jtikovice 66451, |.D. 48910848
WWW.asio.cz

A brief description of the Company

This is an engineering and supply company activéhen area of wastewater treatment.It
specialises in the treatment of municipal wastexyagspecially from smaller sources, i.e.
sources equivalent to five thousand inhabitantsatiment of wastewater containing light
fluids and fat, treatment of industrial wastewat&cluding plastic and stainless steel
equipment.

Number of employees: 47 (2009)
Annual turnover: CZK 198.94 million (2009)

Activity in nanotechnologies

Research and use of nanomaterials used for wagtewattment; implementation of the
projects described below:

- Project TA CRTA01010356 — “Proper materials for simchnological applications of
air and water treatment,” 2011-2014; Principal siigators for ASIO: Ing. Karel
Plotny and Ing. Marek Holba, Ph.D., Co—principal invgstors: the Centre for Organic
Chemistry Ltd., SPUR a.s., the Institute of Botah$ CR, Mendel University in
Brno/Faculty of Agronomy

- Project MIT FR-TI3/196 — “Advanced technologies feanitary and toxicological
treatment of release from wastewater plants,” 2@014; Principal investigator for
ASIO: Ing. Karel Platny, Co—principal investigators: Ing. Roman SladBAWAT
consulting s.r.o., as.prof. Ing. Blahoslav MarSal€iSc., Institute of Experimental
Botany AS CR, RNDr. Jana Soukupova, Ph.D., Palathiyersity Olomouc/Faculty of
Science

Responsible person

- Ing. Karel Plo¢ny — executive officer
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4.2.6 ATG S.R.O. (ADVANCED TECHNOLOGY GROUP, spol. s r.o.)
Beranovych 65, 199 02 Prague 9 —ilasty, |.D. 45314772
www.atg.cz

A brief description of the Company

A Czech engineering company, activities includantrey and certification of technical
personnel (non-destructive technology — NDT, wajdigorrosion), inspection and
supervision in accordance with ASME Code and cotidgcindependent NDT testing
supervision.It manufactures NDT equipment and sap@ complete range of equipment for
all methods for NDT facilities. Its subsidiary, Léomposite, s.r.o., focuses on the design,
development and manufacture of composite and sahdstructures, mainly for aerospace
applications and autoclave equipment. Part of thengany is also the Centre for TiO
photocatalytic applications.

Number of employees: 80

Activity in nanotechnologies

Activity in nanotechnologies is focused on coortiimg the work of the Centre for TiO
photocatalytic applications, coordinating the esenf the 540 COST programmes and
completing programme research projects.

Projects implemented in nanotechnologies

- Project MEYS, Research Centres programme, 1M057Research centre for nano
surface engineering — NANOPIN,” 1/2005-12/2011n&ipal investigator: Coordinator
Ing. FrantiSek Peterka, Ph.D.

- Project Ministry of Industry and Trade, TANDEM praghme, FT-TA4/025 — “New
generation nanomaterials and their industrial apgibns,” 2007-2010;Principal
investigator: Ing. Pavel Hyita, Czech Technology Centre for Inorganic Pigmengs,
Prerov, Co—principal investigator for ATG Ing. Fraigk Peterka, Ph.D.

- Event of the COST 540 PHONASUM programme — “Phdilgic technologies and
innovative nano surface materials — critical issuB805-2010; ATG Coordinator: Ing.
FrantiS8ek Peterka, Ph.D.Twenty countries partieipah the event.More information at:
www.cost540.com.Specific  research subjects includb@ synthesis of highly
photovoltaic nanoparticles of titanium dioxide, liting doped and mixture materials
with spectral sensitivity extended into the visislgectrum and preparation of surfaces
based on nanocrystalline titanium dioxide both frgas state, using plasma deposition
technology and from solution using various chemipabcedures, and the use of
advanced methods using micelles as patterns faréaion of defined porous structure.

Responsible person

- Ing. FrantiSek Peterka, Ph.D. — director of thetefor TiO, photocatalytic applications
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4.2.7 APRONEX S.R.O.
Nad Safinou 11/365, Vestec, 252 42 Jesenice u Riaby27093123
Www.apronex.com

A brief description of the Company

Apronex s.r.o. is a biotechnological company, anspff of the Institute of Molecular
Genetics AS CR, formed in 2003. It produces bialally active recombinant proteins for
various applications and conducts analyses of prpt@parations.

Number of employees: 4
Annual turnover: CZK 4.19 million (2010)

Activity in nanotechnologies

Development of biotechnology production and testiafy biologically active protein
products.Research in the bio—nanotechnology area.

Projects implemented in nanotechnologies

- Project AS CR, “Nanotechnology for Society” program KAN200520701 — “Use of
ultrasound in nanomedicine,” 1/2007-12/2011; Ppatinvestigator: as.prof. Ing.t0i
Neuzil, CSc., Institute of Biotechnology AS CR, §ua, Co—principal investigator for
Apronex: Ing. Ji Spika

- Project AS CR, “Nanotechnology for Society” progras KAN208240651 — “Study of
interactions of biological macromolecules and nayefs focused on research of
polymer microfluidic biosensors and therapeutic aparticles,” 7/2006-12/2010;
Principal investigator: as.prof. Ing. Pavel Hag#c., Institute of Chemical Technology,
Prague, Co—principal investigator for Apronex: RNBladimir Kafinek, CSc.

- Project MEYS 1M0506 — “Centre of Molecular and @kl Immunology,” 1/2005-
12/2009; Principal investigator: prof. RNDr. Vaclawerejsi, CSc., Institute of Molecular
Genetics AS CR, Prague, Co-—principal investigatmr Apronex: RNDr. Ladislav
Andéra, CSc.

Responsible person

- RNDr. Ladislav Andra, CSc. — executive officer

4.2.8 AQUATEST A.S.
Geologicka 4, 152 00 Prague 5, |.D. 44794843
www.aquatest.cz

A brief description of the Company

Aguatest a.s. was formed by the transformatiorhefformer hydro—geologic branch of the
Building Geology Company. It provides consultatenmd engineering services in the area of

296



environmental protection and water management, aiipecial focus on rehabilitation and
recycling technologies.

Number of employees: 239 (2011)
Annual turnover: CZK 433.64 million (2011)

Activity in nanotechnologies

Research and development of the use of nanomaténiatehabilitation of contaminated
underground, surface and industrial wastewater. afept a.s. uses nano iron for the
rehabilitation of chlorine ethene, polychlorinataghenyl contamination and also hexavalent
chromium and arsenic, on an experimental basis.

Specific focus in research and development:

- Application of elementary nano iron for rehabiiitatt of contaminated ground water in
geologic environment

- Use of elementary nano iron in the fillers for peahle reactive surface treatment
- Research of nano iron production from undergrouimervater
- Use of elementary nano iron for the treatment déigtrial wastewater

Projects implemented in nanotechnologies

- Project 7FP EU Small — ENV+ NMP Thematic PrioriBroject name: NAMETECH —
“Development of intensified water treatment consefiy integrating nano and
membrane technologies,” 2009-2012; 11 partners Baruntries, Project budget: 2.87
EUR million, Project Coordinator: Inge Genné, Vlamrinstelling Voor Technologisch
Onderzoek N.V. (Belgium), AQUATEST a.s. is a partimethe project.

- Project 7FP EU — Theme environment, IntegratedeetofpQUAFITAUSE “Water in
Industry, Fit—for-Use, sustainable water use innubal, paper, textile and food
industry,” 2008-2011;AQUATEST a.s. is a partnetha project.The project focused on
the use of nanoparticles of elementary iron puatfan of textile industry wastewater
and on the development of the purification reactor.

- Project TA CR TA01021764 — “Modified biomass carsidor wastewater treatment,”
2011-2014, Principal investigators: Ing. Libor Nkya&/ladimir Janéek, Dr. Ing.
Radovan Sorm, PRO-AQUA CZ, s.r.0., Co—principalestigators for AQUATEST:
Ing. Tomas Lederer, Ph.D. and Ing. Libor Polach

- Project MIT FR-TI1/456 — “Development and implensitn of tools additively
modulating soil and water bioremediation,” 2009-20Principal investigator: Mgr.
Zderek Kozlicek, MikroChem LKT, spol. s r.o., Co—principal intigator for
AQUATEST: as.prof.Ing. Dr. Mirosla¢ernik, CSc.

- Project MIT, TANDEM programme, FT-TA3/077 — “Rematidon of ground water with
the use of permeable reactive barriers,” 2006—2@thcipal investigator: Ing. Josef
Kozler, CSc., the Inorganic Chemistry Researchitliist a.s., Usti nad Labem, Co-
principal investigator for AQUATEST: as.prof. Dmd. Miroslav Cernik, CSc. The
project focused on the use of elementary nano @wrfill for reactive underground
barriers for removal of chlorinated carbohydratesantaminated ground water.
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- Project AS CR, “Nanotechnology for Society” prograe) KAN108040651 — “Research
of production and application of zero—valent iroanaparticles for remediation of
contaminated groundwater,” 2006-2008; Principal estigator: as.prof. Dr. Ing.
Miroslav Cernik, CSc., Technical University of Liberec/Fayutif Mechatronics and
Interdisciplinary Engineering Studies, Co—principavestigator for AQUATEST:
RNDr. Petr Kvapil, Ph.D. The goal of the researaswthe development and production
of new types of nanomaterial based on surface—meadifianoparticles of iron with
specific properties used in oxidation reducing tieas leading to the breakdown of
specific groundwater contaminants into non—toxitess toxic substances.

Results of research and development in nanotechnglies

Pilot application of the use of nano iron for watemediation; cooperation with the
Technical Universityof Liberec, the Inorganic Chetry Research Institute a.s., Usti nad
Labem and international cooperation with Golderoksates, (USA), TODA (Japan).

Responsible person/experts

- as.prof. Dr. Ing. MiroslaxCernik, CSc. — division director — research and tgraent
specialised in nanoparticles of elementary irondater remediation.

- RNDr. Petr Kvapil, Ph.D. — pilot application of marron in water remediation
technology

- Ing. RNDr. Pavel Dusilek, Ph.D. — water remediatechnology

4.2.9 BD SENSORS S.R.O.
Hradi¥’ska 817, 687 08 Buchlovice u Uherského HradiSD. 49968416
www.bdsensors.cz

A brief description of the Company

BD SENSORS s.r.0. was founded in 1993; it manufastelectronic pressure measuring
devices such as pressure gauges, water level gandeslated accessories.

Number of employees: 115 (2011)
Annual turnover: CZK 237 million (2011)

Activity in nanotechnologies

Applied research of fully intelligent pressure smssusing MEMS and related nano—
structures, including researching innovative pressisensing principles; work on
implementation of the project defined below:

- Project MIT, “Sustainable Prosperity” programme, -2AP1/143 — “Research of
innovative MEMS structures usable for measuringsguee,” 2006-2011; Principal
investigator: Ing. Karel Marek

Responsible person

- Ing. Karel Margek — executive officer
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4.2.10 BIOMEDICA, SPOL. S.R.O.
Pekaska 8, 158 00 Prague 5, 1.D. 44265859
www.bio—medica.eu

A brief description of the Company

The production of medicine, health aids, nutritiosugoplements and cosmetics with a special
focus on the content of plant extracts, esseniigbnd vitamins.

Number of employees: 106 (2011)
Annual turnover: CZK 145.98 million (2011)

Activity in nanotechnologies

Development of technological processes for the yetdn of lipid emulsions and their use
as carriers of lipid—based medicine, work on immartation of the project defined below:

- Project MIT, “Sustainable Prosperity” programme~2AP1/015 — “New procedures of
the lipid micro and nanodispersion systems forntatas the transport systems of
pharmacological active substances,” 2006—-2011;shiyetor: RNDr. Jan Mikeska, CSc.

Responsible person

- Ing. JaroslaRriha — director

4.2.11 B.O.1.S.- FILTRY, SPOL. S.R.O.
Staitkova 103/18, Brno—Kralovo Pole 602 00, 1.D. 4496259
www.bois—filtry.cz

A brief description of the Company

The company was founded in 1991 by experts focusmgonwoven fabrics, filtration and
protection against weapons of mass destructionfoduses on the development and
production of camouflage aids, breathable NBC mtote clothing and specialised air filters.

Number of employees: 20 (2010)
Annual turnover; CZK 44.01 million (2010)

Activity in nanotechnologies

Work on the project described below:

- Project Ministry of Defence, OVBOIS2009001 — “VOJAMWilitary Application of
Nanotechnology) — Assessment of the possibilityusihg nanostructured materials on
textile substrates as camouflage means,” 2009-2xii&;ipal investigator: Mgr. Zuzana
Studynkova, Ph.D.

Responsible person

- Ing. Miloslav Tieff, CSc. — executive officer
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4.2.12 BioDevice Systems s.r.o.
Bulharska 996/20, 101 00 Prague 10, |.D. 27957667
www.biodevicesystems.cz

A brief description of the Company

Company established in 2007 with the aim to bevactn research and application of
computer modelling for the analysis of biologicatal in biomedicine (tissue engineering,
cell and biomaterial interaction, morphological lge& of microobjects). BioDevice Systems
s.r.o. specialises in the interaction of varioupety of experimental data and theoretical
presuppositions in simulations (prognosis) of aelll tissue in vitro and in vivo development.

Number of employees: 1 (2010)

Projects implemented in nanotechnologies

- Project 7FP Large -NMP Thematic Priority, Projeaime: MAGISTER — Magnetic
Scaffolds for in vivo Tissue Engineering, 2008—-2020 partners from 10 countries,
Project budget: EUR 11.09 million, Coordinator: &fain Dediu, Consiglio Nazionale
Delle Ricerche (ltaly), BioDevice Systems spol.cs is a partner in the project.

Responsible person

- MUDr. Vitaly Goranov — executive officer

4.2.13 BVT TECHNOLOGIES, A.S.
Hudcova 78c, 612 00 Brno, 1.D. 26234386
www.bvt.cz

A brief description of the Company

BVT Technologies, a.s. was founded in 1990 as sdpisor division of Krejci Engineering.It
specialises in the development and manufactureinifitarised TFP (thick film technology)
electrochemical sensors and biosensor substrates.

Number of employees: 9 (2010)
Annual turnover: CZK 1.85 million (2010)

Activity in nanotechnologies

Development of custom electrochemical sensors aosebsors, creation of 3D structures
with thick film technology, development of nanostiured electrodes.

Projects implemented in nanotechnologies

BVT Technologies a.s. conducts research and dewelnpof new sensors, electrodes and
biosensors. It also participates in internatioeakarch and development projects:

- Project 7FP EU-Marie Curie — project title: INFULOEC “Integrated and functional
Lab—on—Chip,” 2009-2013; BVT Technologies is on¢hef participants in the project.
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- Project 7FP EU —SME-2010-1 EU - project title: CLRM “Clinical Application of
Metabolic Profiling,” 2010-2012; Coordinator: Instie for Metabolic Research GmbH
(Germany), BVT Technologies is one of the six ggptints in the project.

- Project 7FP EU — project title: BIOLISME — “Speeslystem for sampling and detection
of Listeria monocytogenes in agri-food and relafdopean industries,” 2009-2010;
BVT Technologies is one of the participants in pineject.

- Project AS CR, “Nanotechnology for Society” prograg) KAN200520702 -
“Nanoimmunosensors for cytokine detection,” 1/2002/2011; Principal investigator:
as.prof. Ing. Peter Sebo, CSc., Institute of Bibtetogy AS CR, Prague, Co—principal
investigator for BVT: RNDr. Jan Kré&j, Ph.D.

- Project MIT T.I.LP., FR-TI1/118 — “New generation efectrochemical sensors and
biosensors using thin modificated DLC layers,” 280®13; Principal investigator:
RNDr. Jan Kre}i, Ph.D., BVT Technologies, Co—principal investmating. Vilém
Nectla, Ph.D., Institute of Biophysics AS CR

- Project MIT T.l.P., FR-TI1/076, “New electrochenlicaensors for heavy metal
detection,” 2009-2011; Principal investigator. RNDJan Kre§i, Ph.D., BVT
Technologies

Results of research and development in nanotechnglies

- Patent Application — US11/913.086 — Functional sammtured electrode as part of an
electrochemical sensor, manufacturing method asdnsor containing this functional
electrode, CZ 297082 patent — Parts with 3D strectorepared using thick film
technology and its manufacturing method, patenn ithe phase of European and US
international application — PCT/CZ03/00031.

Responsible person

- RNDr. Jan Kreji, Ph.D. — chairman of the board of directors

4.2.14 CB BIO, S.R.O.
Narodnich hrdifh 279 Praha—Dolni Rernice 19012, |.D. 27168204
www.cbbio.cz

A brief description of the Company

Research and development in the area of naturatearohical sciences; participation in the
project described below:

- Project MITFR-TI3/808 — “Medicine in Motion,” 2012812; Principal investigator:
MUDr. Barbara KubeSova, Narodni igvé centrum a. s. (National Tissue Centre), Co—
principal investigator for CB Bio: as.prof. Ing. kas Jebavy, CSc.

Responsible person

- Ing. Lukas Jebavy CSc. — executive officer
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4.2.15 C2P, S.R.O.
Jungmannova 101 Chlumec nad Cidlinou 50351, 1.002&879

A brief description of the Company

Sales of drugs, medications, vitamins and nutrdi@upplements, the company operates the
PharmacyAve Maria in Chlumec nad Cidlinou.

Annual turnover: CZK 17.65 million (2010)

Activity in nanotechnologies

Participation in the project described below:

- Project MIT FR-TI3/496 — “Development of productié@chnology and application
forms of glutathione with high biological usabilityy suppressing oxidation stress
(irradiation, chemotherapy),” 2011-2014; Principalvestigator: MUDr. Robert
Hromadka, Co—principal investigator: Ing. Milo§ Ber Research Institute of Food
Industry Prague, prof. MUDr. Zd&k Zadak, CSc., University Hospital, Hradec Kralové

Responsible person

- MUDr. Rébert Hromadka — executive officer

4.2.16 CENTEC AUTOMATIKA, SPOL. S.R.O.
Pekaska 8/601, 155 00 Prague 5, 1.D. 44848048
www.centec.cz

A brief description of the Company

The company specialises in measuring the physicglegpties of liquids and gases, such as
density and speed of sound and also in calculatémiyed values such as concentration, solid
substance content, etc. The company develops andfatdures systems for continuous and
very precise mixing of liquids, gas dispensing, giessing systems, sterilisation and cooling
of water for chemical, power generation industrgl ather general industry uses.

Number of employees: 26 (2011)
Annual turnover: CZK 70.16 million (2011)

Activity in nanotechnologies

Participation in the project described below:

- Project TA CR TA01011363 — “Research and develognuéna sensor system for
determining the content of diacetyl in beer,” 202013, Principal investigator: as.prof.
RNDr. Juraj Dian, CSc., Charles University in Pragfaculty of Mathematics and
Physics, Co—principal investigator for Centec Auatita, spol. s r.o.: Juraj Lomen

Responsible person

- Ing. Stanislava Migkova — executive officer
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4.2.17 CENTRAL EUROPEAN BIOSYSTEMS S.R.O.
U Habrovky 247/11, 140 00 Prague 4, |1.D. 27124762
www.cebiosys.com

A brief description of the Company

Central European Biosystems s.r.0. was foundedd@% 21t is owned by Flexbio LLC, an
American company headquartered in New York. Itciiva in applied biological research.

Number of employees: 7 (2010)
Annual turnover; CZK 18.07 million (2010)

Activity in nanotechnologies

Participation in the project described below:

- Project AS CR, “Nanotechnology for Society” program KAN200520704 — “New
nanoparticles for ultrastructural diagnostics,” 2ZD07-12/2011 Principal investigator:
as.prof. RNDr. Pavel Hozak, DrSc., Institute of Bmllar Genetics As CR, Prague, Co-
principal investigator for Central European Biogyss: MUDr. Zdedk Kleibl, Ph.D.

Responsible persons
- MUDr. Zdergk Kleibl, Ph.D. — ultrastructural diagnostics

- Mgr. Maria Krivjanska — executive officer

4.2.18 CLEANTEX A.S.
Olomoucka 26, 796 01 Preégiv, |.D. 25302655
www.cleantex.cz

A brief description of the Company

Cleantex a.s. was founded in 1996 and it contitkedong—lasting tradition of the Apparel
Research Institute. It focuses on the researctpeodiliction of special work clothes for clean
spaces and antistatic or explosive environments.ddmpany makes fabric for repeated—-use
clothing. Cleantex is the only research facilityiee in this area in Eastern Europe and at the
same time it is the largest manufacturer in thigsae

Number of employees: 13
Annual turnover: CZK 14.34 million (2009)

Activity in nanotechnologies

Use of nanomaterials for work cloth@siticipation in the project described below:

- Project EUREKA E! 3778, MANGO Programme — “Managi@pntamination by
Fibrous Product Systems,” 1/2007-1/2010; Coordmamal Principal investigator: VTT,
Technical Research Centre of Finland, 10 partidpafleantex was a project co—
principal investigator.
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Responsible persons
- Ing. Hana Kozlovska — director

- Ing. Vaclav Kozlovsky — researcher

4.2.19 COMPO TECH PLUS, SPOL. S.R.O.
Druzstevni 159, 342 01 Susice I, I.D. 63507412
www.compotech.com

A brief description of the Company

Compo Tech PLUS, spol. s.r.o. was founded in 199k active in the development and

manufacturing of composite materials, specificalymposite tubing from carbon and glass
fibres. For their manufacturing it uses a uniquerozdegree fibre winding process. The
company makes tubing of custom length, diametet| thickness, shape and mechanical
properties. Compo Tech developed and constructedwn fibre laying machines including

the controlling software and system and accessguipenent. In 2011 the Company opened
a newly built Research and Development Buildin@isice.

Annual turnover: CZK 59.90 million (2011)

Activity in nanotechnologies

Research and manufacturing of nanocomposite tuliingy carbon and glass fibres;
participation in the project described below:

- Project GA101/08/0299 — “Research of intelligentpmsite components of machine
tools made of ultrahighmodulus fibers and nanoglagi modified matrix,” 1/2008—
12/2011; Principal investigator: as.prof. Ing. \&@ LaSov4a, Ph.D., University of West
Bohemia in Pilsen/Faculty of Mechanical Engineeri@p—principal investigator for
Compo Tech PLUS: Ing. Oiej Uher, Ph.D.

Responsible person

- Ing. Ondej Uher, Ph.D. — research and development director

4.2.20 COLOR SPECTRUM A.S.
Anenska 1, 695 01 Hodonin, I.D.: 25312944
www.colorspectrum.cz

A brief description of the Company

Color Spectrum a.s. was founded in 1996 as a mgaiessor to Color Spectrum s.r.o. The
Company is active in development and manufactueihgndustrial paint. Its manufacturing
portfolio includes a wide range of products usddath in a corrosive environment, C2 — C5,
and for general and specific industrial applicadiomhe main types of base materials are
metal, as well as wood and concrete.
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Number of employees: 31
Annual turnover: CZK 38 million (2011)

Activity in nanotechnologies
Participation in the project described below:

- Project MIT, TANDEM programme, FT-TA4/064 — “Coaim that fulfill new
environmental requirements of the EU,” 7/2007-12(R0Principal investigator: Ing.
LibuSe Hochmannovéa, Ph.D., SYNPO, a. s., Pardulice;principal investigator for
Color Spectrum: Ing. FrantiSek Drobny, CSc.

Responsible person

- Bc. MartinRehanek — technical development

4.2.21 CONTIPRO BIOTECH S.R.O.
Dolni Dobrow 401, 561 02 Dolni Dobra@y1.D. 25281844
www.contipro.com

A brief description of the Company

Contipro Biotech s.r.o. (until 31 December 2011 C§pdl. s r.0.) is part of the Contipro

Holding group, which is focused on research, dgwelnt and manufacturing of

biopolymers and their derivates for use in pharmtice and cosmetics and on the
development and manufacturing of final pharmacalgroducts based on such polymers.
The Contipro Holding group produces a range of tiympers by biological means and is one
of the largest producers of hyaluronic acid inwrweld.

The Company was founded in 1997. Since its incapttchas been active in biotechnological
production of biopolymers as raw materials for ¢bsmetic industry and as active nutritional
substances (raw materials for the pharmaceutickisiny are produced by Contipro Pharma
— another subsidiary of the holding company). Them@any puts great emphasis on
innovation, research and experimental developman?009 the Company opened a newly
built Research and Development Centre for Medicahdechnologies to carry out its
research. For this Contipro Biotech received th@82hvestor of the Year Award, for the
project with the greatest innovation potential. Tyears later the research centre was further
expanded and this follow up project placed seconithé 2010 Business Project of the Year
competition.

The company also cooperates with academic ingtitaton educational projects, in which it
acts as a partner for practical research interssfifrhool of Molecular Biotechnology,
Modern Trends in Immunology Studies, Innovation,[Ptstudies). The company also took
part in the foundation of the Institute for the Baxh of Medical Nanobiotechnology, a
common facility of the companies of the holding amiversities dedicated especially to the
training of doctoral programme students.

Number of employees: 99 (2011)
Annual turnover: CZK 263.55 million (2011)
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Activity in nanotechnologies

Development of nanofibres and microfibres from bilgmers, products for healing wounds,
development of carriers for targeted distributiowl @ontrolled release of biologically active
polymer based substances and products for tisgiresring

Projects implemented in nanotechnologies

Currently running research projects

Project MIT FR-TI2/246 — “Development of equipméot non—invasive diagnostics,”
2010-2013; Co—principal investigators: Safibra os.r. Charles University in
Prague/Faculty of Mathematics and Physics

Project MIT FR-TI1/151 — “New wound dressings basadhano— and micro— carriers,”
2009-2012; Co—principal investigators: Pardubiceivehsity, Brno/University of
Technology

Project Technological Agency of the Czech Republitinnovative wound dressings
based on nanofibres and hyaluronan staple micesfiband chitin—glucan complex,”
2012-2015; Co—principal investigator: UniversityR&rdubice

Project MNT ERA-NET Il EU — “Biodegradable hydrogelpair system for cartilage
(ArtiCart),” 2011-2014; Co—principal investigat®tarsaw University of Technology

Completed research projects

Project MIT FI-IM4/205 — "Nanotechnology in medieir tissue carrier for connective
tissues reconstruction,” 2007-2010; Co—principalestigators: 2nd LF CU, Brno
University of Technology

Project MIT 2A-2TP1/141 — “Nanotechnology in medei — tissue carrier for
connective tissue reconstruction,” 2007-2010; Cmepal investigators: VUOS a.s.,
Inotex spol. s.r.o.

Project MIT FR-TI1/150 — “New hydrogels in regenem medicine and cosmetic
dermatology,” 2009-2011; Co—principal investiga®mo University of Technology

Project AS CR, “Nanotechnology for Society” program KAN200520703 — “The use
of ultrasound in nanomedicine,” 2007-2011; Prinkipavestigator: Institute of
Biotechnology AS CR., Prague, Co-investigator: GPpHNI. s r.0.

Experts/Field

Ing. Jii Bétak — biopolymer microfibres

Mgr. Radovan Buffa, Ph.D. — chemical modificatiafisiopolymers

Mgr. Gloria Huerta—Angeles, Ph.D. — chemical madifions of biopolymers
Mgr. Jiti Mrazek — luminescent and magnetic nanoparticles

Ing. Marek Pokorny, Ph.D. — electrospinning process

Ing. Jana Rzi¢ckovéa, Ph.D. — biopolymer nanofibres

306



- Ing. Daniela Smejkalova, Ph.D. — carriers
- Ing. Zuzana Valentova, Ph.D. — wound healing dngssi

- Ing. Lucie Wolfova, Ph.D. — scaffolds

4.2.22 CRYTUR, SPOL. S.R.O.
Palackého 175, 541 01 Turnov, |.D. 25296558
www.crytur.cz

A brief description of the Company

Production and development of scintillation matedad detectors, laser bars and their
components (mirrors), precise optics, sapphireilpggfmonocrystals for lasers and electron
microscopes

Number of employees: 51
Annual turnover; CZK 49.61 million (2010)

Activity in nanotechnologies

Research and development of materials useable not@ehnology; collaboration on the
research projects defined below:

- Project MITFR-TI1/356 — “Compact eye—safe nanosddagser,” 2009—2012; Principal
investigator: Ing. Karel Nejezchleb, Co—principalvéstigator: prof. Ing. Helena
Jelinkova, DrSc., Czech Technical University ingeielFaculty of Nuclear Sciences and
Physical Engineering

- Project AS CR, “Nanotechnology for Society" prograeg KAN300100802 -
“Nanocomposite ceramic and thin—layer scintillafbrs2007-2011; Principal
investigator: Ing. Martin Nikl, CSc., Institute #hysics AS CR, Prague, Co—principal
investigator for CRYTUR: Mgr. Jiritth Houzvitka, Ph.D.

Responsible person

- Mgr. Jindich Houzvtka, Ph.D. — executive officer and the owner ofadbmpany

4.2.23 DAKO BRNO SPOL. S.R.O.
Spitalka 70/16, 602 00 Brno, |.D. 63492792
www.dakobrno.com

A brief description of the Company

DAKO Brno spol. s r.o. is active in three arease Tacade section manufactures and installs
ventilated facade systems, especially systems wugass fibre concrete, on which the facade
lines DAKOBET and FIBRE-C are based. This sectisn aupplies and installs the Caparol,

Baumit and Hasit contact insulating systems. Anoffeetion of the Company manufactures

special automatic vandal—proof public toilets, woperation with HeringBau. Additional
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parts of the Company portfolio are sound walls atteer large—size municipal landscaping
elements.

Number of employees: 10
Annual turnover; CZK 22.52 million (2011)

Activity in nanotechnologies

Use of nanotechnology in construction systems nhgdée company.

Responsible person

- Ing. Petr Lederer — executive officer

4.2.24 DELONG INSTRUMENTS A.S.
Palackéhoit 153b, 612 00 Brno, I.D. 46903879
www.dicomps.com

A brief description of the Company

The Company established in 1992 is engaged in m&sedevelopment, manufacturing,
assembling and testing of electronic microscopésvamious scientific instruments including
control electronics and software. It is active rhaiim electron and X-ray microscopy and
vacuum technology. The Company offeres its own petg] but serves also as a contract
developer of unique devices.

Number of employees: 72
Annual turnover: CZK 136 million (2011)

Activity in nanotechnologies

Development of instruments that use electron beaartiseir operation, or more precisely in
the formation of nanostructures for low voltagersiag electron microscopy. This method
can be for used both for studying biological andcromolecular composites and

microelectronic and micromechanical products and feaking such structures. The
company’s specialties are electron—optical instmi¢éhat use multiple bands, which is the
only approach that successfully addresses the gmolaf productivity in nanolithography

inspection and mass inspection of semiconductdesys

Projects implemented in nanotechnologies

- Project MEYS7D11002 - “Development of benchtop pment for automated
characterisation of viruses and other biologicahaparticles,” 2011-2014; Principal
investigator: RNDr. Michal Dr3tka

- Project MIT, TANDEM programme, FT-TA4/126 — “Reseglarof semiconductive
nanotubes for implementation of cold—emission comeps,” 2007-2010; Principal
investigator: Ing. Stanislav Starman, Ph.D., STARN8\Electronics, s.r.o., Prague, Co—
principal investigator for Delong Instruments: RNDMichal Drsteka.
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- Project 7FP EU Small -NMP Thematic Priority, Projeame: MAGISTER — Magnetic
Scaffolds for in vivo Tissue Engineering, 2008-20381 partners from 5 countries,
Project budget: EUR 1.43 million, Coordinator: Gata E. Ghio, Consiglio Nazionale
Delle Ricerche (ltaly), DELONG INSTRUMENTS a.s. wagartner in the project.

- Project 7FP EU ICT Thematic Priority, Project namAGIC — Maskless lithography
for IC manufacturing, 2008-2010; 14 partners fromad8intries, Project budget: EUR
16.69 million, Coordinator: Marie—Laure Page, Cossariat a | Energie Atomique et
aux Energies Alternatives CEA-DRT/ETI/DIHS/GESTIONFrance), Delong
Instruments was a partner in the project.

Responsible persons
- Ing. Tomas Papirek — member of the board of dirscto

- RNDr. Michal Drstéka — research and development

4.2.25 DEKONTA, a.s.
Dretovice 109, 273 42 Stekieles, 1.D. 25006096
www.dekonta.cz

A brief description of the Company

Dekonta, a.s. was established in 1992. It speemlis the processing and removal of
hazardous waste and remediation of contaminatexs airecluding by biological means. It is
one of the leading Czech waste management, comg@tid engineering companies offering
comprehensive package of environmental services.

Number of employees: 97 (2011)
Annual turnover: CZK 302.09 million (2011)

Activity in nanotechnologies

Research and development of hew nanomaterialsst®tirude—contamination technologies,
procedures of nanomaterial application in geolagigironments, mathematic modelling of
nanoparticle dissemination in contaminated geolegiironments.

Projects implemented in nanotechnologies

a) Projects implemented by the Company:

- Project MIT FR-TI3/678 — “In—situ groundwater anoil gemediation with the use of
nanobubbles and suitable gases,” 2011-2013; Pahdipvestigator: Ing. Robert
Raschman

- Project MIT FI-IM4/143 — “Nanoparticle application decontamination technology,”
2007-2010; Principal investigator: Mgr. Petr Dosbud

- Project MIT, FI-IM4/143 — “Nanoparticle application decontamination technology,”
6/2007-5/2010; Principal investigator: Ing. Lenkas¥la—Wimmerova, MSc.,Ph.D.
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b) Projects in which the company patrticipates as airmgestigator:

- Project TA CRTA01021792 — “Development of combimetho—bio technology for the
treatment of chromium contamination,” 2011-2014né&pal investigator: RNDr. Jan
Németek, Enacon s.r.o., Co—principal investigator fok®®a, a.s.: Ing. Lenka Vesela—
Wimmerova, MSc., Ph.D.

- Project MEYS 2B08062 - “Genetic and physiologic ipatation of bacterial
degradation agents of aromatic pollutants and thse&,” 1/2008-12/2011; Principal
investigator: Ing. Miroslav Patek, CSc., InstitaeMicrobiology AS CR, Prague, Co—
principal investigator for Dekonta, a.s.: Ing. Refékova

Experts/Field
- Mgr. Petr Dosoudil — remediation of contaminategbar

- Ing. Martin Polak — groundwater rehabilitation haology

Ing. Robert Raschman — decontamination technology

- Ing. Lenka Vesela—Wimmerova, MSc., PhD — develognoérinnovative methods for
geologic environment rehabilitation

4.2.26 ECOTEX S.R.O.
Draby 785/IV, 566 01 Vysoké Myto, 1.D. 63216141
Www.ecotex.cz

A brief description of the Company

The company with forty years long history (manufisicty of filter elements at Vysoké Myto
by the VKUS cooperative) was established in 1995s lactive in the field of industrial
filtration of gases and liquids, manufacture of pan baskets and metal components. It is a
part of the international KAYSER Filtration GroummGermany.

Number of employees: 81 (2011)
Annual turnover: CZK 181.29 million (2011)

Activity in nanotechnologies
Research, development and use of nanofilters;giaation in the project described below:

- Project MIT FR-TI1/457 — “Research and developmeifiltration nanomaterials —
reduction of flue gases and other industrial emissi® 2009-2012; Principal
investigator: prof. Dr. Ing. fi MarySka, CSc., Co—principal investigator for Eooting.
Martin Sprync

Responsible person

- Ing. Roman Posludny, MBA — executive officer
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4.2.27 ELCERAM A.S.
Okruzni 1144, 500 03 Hradec Kralové, 1.D. 60108681
www.elceram.cz

A brief description of the Company

Elceram a.s. (formerly the Czech-Japanese jointturen TESLA-Y.S., a.s.) is a
manufacturer of both white and printed corundumangcs for electro—technical and
electronic industry.

Number of employees: 63
Annual turnover; CZK 44.98 million (2011)

Activity in nanotechnologies

Research and development of microelectronic andasetechnology based on combining
energy beam technology (laser, UV light, ion beamtrowave rays, etc.) and the technology
of micro and nanolayers deposited by vacuum, plasamal wet process technologies;
participation in the project described below:

- Project MIT, TANDEM programme, FT-TA2/018 — “Usiragivanced beam technology
in treating surfaces for electronic manufacturingl/2005-12/2008; Principal
investigator: Ing. Karel Strobl

Responsible person

- Ing. Karel Strobl — chairman of the board of diozst

4.2.28 ELMARCO S.R.O.
Svarovska 621, 460 10 Liberec 10, I.D. 25421719
www.elmarco.com

A brief description of the Company

The company was established in 2000 and it is fogusn development and manufacturing
of equipment for the nanofibre industry. ElImarcoaleps and manufactures machines for
industrial production of nanofibres using electiosmg technology. Elmarco's unique
Nanospide! technology is designed for ease of use, scalghitibdularity and flexibility in
producing nanofibers. The majority share of the @any is held by a group of international
investment funds, mostly from Switzerland and Feanc

Number of employees: 85

Activity in nanotechnologies

Manufacturing and sale of Nanospiférmachines for industrial production of nanofibre
non-woven textiles (since 2005 the company has Boldof such machines); research and
development of materials and final products maaenfnanofibres. Applications: air and
fluid filtration, functional wear, medicine, batyecells, acoustics.
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Projects implemented in nanotechnologies

a)

b)

Projects in which Elmarco is participating as arv@stigator:

Project MIT FR-TI3/845 — “Technology for manufadtg inorganic nanofibres,”
2011-2014; Principal investigator: Libor Samek, @uacipal investigator: prof. Ing.
Ladislav Sewik, CSc., Technical University of Liberec/Facultyf dechanical
Engineering,

Project MIT FR-TI1/454 — “Nanocatalysts for remowal harmful substances from
exhaust gases,” 2009-2012; Principal investigatgy: Jana Td¢kova, Ph.D.

Project MIT FR-TI1/451 — “Productive technology guetion of nanofibres,” 2009—
2012; Principal investigator: Ing. Milan Nydrle

Project MIT FR-TI1/436 — “Using nanofibre membramascontrolled release of active
substances,” 2009-2012; Principal investigator: Degnisa Stranska

Project MIT FR-TI1/235 — “Improvement of useful caeteristics of nanofibres,
including plasma—chemical modification,” 2009-201Principal investigator: Ing.
Radim Krenek, Co—principal investigator: Mgr. Milo$ KlimRh.D., Masaryk University
in Brno/Faculty of Science

Projects in which Elmarco is participatingas a covéstigator:

Project 7FP EU Small — NMP Thematic Priority, Pobjmmame: SANS Sensitizer
Activated Nanostructured Solar Cells, 2011-2013padtners from 7 countries, Project
budget: EUR 5.27 million, Coordinator: Linda Polikhe Chancellor, Masters and
Scholars of the University of Oxford (Great Britpi&lmarco is a partner in the project.

Project GA CR, GA106/09/1000 — “Bioinspired nanogasite structures for bone
tissue regeneration,” 2009-2012; Principal invedtig Ing. Karel Balik, CSc., Institute
of Rock Structure and Mechanics AS CR, Co—principaéstigator for Elmarco: Ing.
Denisa Stranska

Project MIT FR-TI3/605 — “Bio—Nano—mat Il — secogdneration nanomaterials for
biomedicine,” 2011-2012; Principal investigator:ginJakub Scalrek, PhD. MBA,
PrimeCell, a.s., Co—principal investigator for Els@ Ing. Denisa Stranska

Project MIT FR-TI1/457 — “Research and developmeinfiltration nanomaterials —
reducing emissions from flue gas and industrial egds 2009-2012; Principal
investigator: prof. Dr. Ing. di MarySka, CSc., Co—principal investigator for Ehc@
Ing. Jana Tdkova, Ph.D.

Project AS CR, “Nanotechnology for Society” prograsy KAN200100801 -
“Bioactive biocompatible surfaces and new nanostineccomposites for medical and
pharmaceutical applications,” 1/2008-12/2012; Rpiaic investigator: prof. RNDr.
MiloS Nesladek, CSc., HDR, Institute of Physics AR, Prague, Co—principal
investigator for EImarco: Ing. Denisa Stranska

Project AS CR, “Nanotechnology for Society” program KAN200520804 -
“Biocompatible nanofibre scaffolds forming new drowatrices for the application of
biologically and pharmacologically active substatel/2008-12/2012; Principal
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investigator: as.prof. RNDr. Vladimir Hala DrSc., Institute of Molecular Genetics,
Prague, Co—principal investigator for EImarco: IBgnisa Stranska

Results of research and development in nhanotechngjies/cooperation

- Opening the centre for nanotechnology researctdemdlopment in Liberec
- Opening branches in the USA and Japan

- Introduction of second generation of Nanospiden the market

Responsible person

- Ing. AleS Gardian, MBA — chief technology officer

4.2.29 ENACON, S.R.O.

Registered address: Na holém vrchu 708/3, Pragu&4B®00, 1.D. 26494931
Company address: Kska 16, 140 00, Prague 4, 140 00

WwWw.enacon.cz

A brief description of the Company

A consulting firm (founded in 2001), provides sees in the area of environmental
protection and work safety, incl. pollution resdarc

Number of employees: 5 (2011)
Annual turnover; CZK 10.48 million (2011)

Activity in nanotechnologies
Work on implementation of the project describediel

- Project TA CR, TA01021792 “Development of combined nano-bio technology for
rehabilitation of chromium contaminatidn2011-2014; Principal investigator: RNDr.
Jan Nmetek, Co—principalinvestigators: Ing. Ol Lhotsky, Dekonta a.s., and as.prof.
Dr. Ing. MiroslavCernik, CSc., Technical University of Liberec

Responsible person

- RNDr. Jan Nmetek — executive officer

4.2.30 EURO SUPPORT MANUFACTURING CZECHIA, S.R.O.
Zaluzi 1, 436 70 Litvinov, 1.D. 25417681
www.eurosupport.nl

A brief description of the Company

The Company is a subsidiary of a Dutch companyoEsupport Manufacturing BV. It
focuses most of its activity on the research amtlpetion of modern catalysts for chemical
processes.

313



Number of employees: 133 (2011)
Annual turnover: CZK 348.67 million (2011)

Activity in nanotechnologies

Research and application of zeolite and mesopastustures (nanostructures) for catalysts;
participation in the project described below:

- Project AS CR, “Nanotechnology for Society” prograg) KAN100400702 -
“Nanostructured materials for catalytic, electratgic and sorption applications,”
1/2007-12/2010; Principal investigator: prof. RNDEdertk Samec, DrSc., J.
Heyrovsky Institute of Physical Chemistry AS CRague, Co—principal investigator for
Euro Support Manufacturing: Ing. Mildti¢anek, CSc.

- Project MIT, TANDEM programme, FA-TA3/080 — “Syngie of titanosilicates and
their application,” 4/2006—-12/2009; Principal intigator: Ing. \énceslava Tokarova,
Inorganic Chemistry Research Institute, a.s., biatl Labem, Co—principal investigator
for Euro Support Manufacturing: Ing. Milaticanek, CSc.

Responsible person

- Ing. MilanRi¢anek, CSc. — director

4.2.31 EUTIT S.R.O.
Stara Voda 196, 353 01 Marianské L&znD. 47714930
www.eutit.cz

A brief description of the Company

Eutit s.r.o. was founded in 1993 and in 1995 iktower the state enterprise Eutit Stard Voda.
It is a top European manufacturer of basalt cast{pgvers, tubing, industrial products) with
high resistance against abrasion and chemical siormoMost of its production is exported.

Number of employees: 185
Annual turnover: CZK 265.99 million (2011)

Activity in nanotechnologies

Participation in the project described below:

- Project AS CR, “Nanotechnology for Society” prograg) KAN300430651 -
“Nanocrystallisation of plasma sprayed coatingsetasn eutectic ceramic alloys,”
7/2006-12/2009; Principal investigator: Ing. Ton@®aska, Ph.D., Institute of Plasma
Physics AS CR, Praha, Co—principal investigatorHotit: Viadimir Havléek.

Responsible person

- Vladimir Havlicek — executive officer
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4.2.32 EXBIO PRAHA, A.S.
Nad Safinou Il 366, 252 42 Vestec, |.D. 25548611
www.exbio.cz

A brief description of the Company

Company was founded in 1990 as a spinoff of thed&osy of Sciences of the Czech
Republic. It manufactures monoclonal antibodies athér immunological reagents. Besides
the production of their own antibodies the compalsp distributes on the Czech and Slovak
market a range immunological and molecular biolpgyducts from international companies.

Number of employees: 32 (2010)
Annual turnover: CZK 70.40 million (2010)

Activity in nanotechnologies

Development and production of monoclonal antibad@steins, etc. — bionanotechnology
products; participation in the projects describetbty:

- Project 7FP EU SME Large, NMP Thematic Priorityoject Name:NANOFOL —
“Folate—based nanobiodevices for integrated diagfiberapy targeting of chronic
inflammatory diseases,” 2009—2013; 13 partners fBooountries, Project budget: EUR
6.63 million, Coordinator: Artur Paulo Cavaco, Uasisidade Do Minho (Portugal),
Exbio a.s. is a partner in the project.

- Project MEYS 1M0506 — “Centre of Molecular and @kt Immunology,” 1/2005—
12/2011; Principal investigator: prof. RNDr. Vacleeiejsi, CSc., Institute of Molecular
Genetics AS CR, Prague, Co investigator for Exlsig: Miloslav Suchanek, Ph.D.

- Project MEYS, Research Centres programme, 1MO5@entre of targeted therapeutic
drugs,” 1/2005-12/2011; Principal investigator:pasf. MUDr. Vladimir Viklicky,
CSc., UJVRe? a.s., Husinec Rez, Co investigator for Exbio: Ing. FrantiSek Skrob

- Project MEYS 2B06056 — "Diagnostics of DNA damagepwlyaromatic compounds
using nanotechnology and bioanalytical methods aryedetection of carcinomas,”
7/2006-6/2010 Principal investigator: Mgr. Jafibid, Ph.D., Masaryk University in
Brno/Faculty of Sciences, Co—investigator for Exig. Miloslav Suchanek, Ph.D.

Responsible person

- Ing. Miloslav Suchanek, Ph.D. — research and deweémt, transfer of technologies

4.2.33 FAVEA, SPOL. S.R.O.
BozZeny Nemcové 580, Kofivnice 74221, 1.D. 60318287
www.favea.cz

A brief description of the Company

Czech pharmaceutical company founded in 1994 iaged)in the development, manufacture
and marketing of food supplements, cosmetics and fubstances. It is certified by Good
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Manufacturing Practice for the manufacture of huraad veterinary drugs. The company
also researches and develops new formulationstiekeasubstances on the micron size.

Number of employees: 68 (2010)
Annual turnover; CZK 91.89 million (2010)

Activity in nanotechnologies

Use of nanotechnology procedures in the manufactirenutritional supplements and
medicine with the goal of increasing their effeetiess and reducing their toxicity and
undesired effects; work on implementation of theeeech project described below:

- Project MIT FR-TI1/200 — “Development of productsthwcontent of anti-sense
oligonucleotides in nanoparticles for the locaatreent of herpes virus infections caused
by the HSV-1 and HSV-2 viruses,” 2009—-2013; Priaktipvestigator: PharmDr. Milan
Krajicek, FAVEA, Other participants in the project: GENERNDr. Radek Horvéth,
Ph.D., Veterinary and Pharmaceutical University @Faculty of Veterinary Medicine,
as.prof. MVDr. Vladimir Celer, Ph.D.

Responsible person

- PharmDr. Milan Krajfek — executive officer

4.2.34 GASCONTROL PLAST, A.S.
Délnicka 46 Hawvfov 73564, |.D. 25835769
www.gascontrolplast.cz

A brief description of the Company

The company was founded in 1999. It is engagedanufacturing of plastic high—pressure
tubing systems for the distribution of gas and waltedelivers comprehensive systems for
laying gas pipeline and water pipes and plastitepla

Number of employees: 41 (2011)
Annual turnover: CZK 104.90 million (2011)

Activity in nanotechnologies

Development and manufacture of thermoplastic steelsthermoplastic composites with the
use of micro and nanofillers, chemical and physigaight reduction procedures and other
additives leading to the reduction of surface wei@lollaboration on the implementation of
the project defined below:

- Project MIT FR-TI1/232 — “Innovative types of thetmided thermoplastic sheets,”
2009-2012, Principal investigator: Roman Hajek, @meipal investigator: RNDr.
Ladislav PospiSil, CSc., Polymer Institute Brno, s.

Responsible person
- Ing. Roman Buryjan — chairman of the board of doec
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4.2.35 GENERI BIOTECH s.r.o.
Machkova 587, 500 11 Hradec Kralové, 1.D. 63221667
www.generi—biotech.com

A brief description of the Company

Generi Biotech s.r.o. is a Czech biotechnology cammpactive in the area of molecular
genetic medical diagnostics and development and ufaeturing of biotechnological
components for molecular biology and gene therapyyrts.

Number of employees: 31 (2011)
Annual turnover; CZK 20.23 million (2011)

Activity in nanotechnologies

Research and development in the area of nanobimtéadly and nanomedicine.

- Project 7FP EU Small — KBBE Thematic Priority, R title: DINAMO —
“Development of diamond intracellular nanoprobes foncogen transformation
dynamics monitoring in living cells,” 2010-2013;p&rtners from 5 countries, Project
budget: EUR 3.7 million, Coordinator: Christine VElioutven, Interuniversitair Micro—
Electronica Centrum VZW (Belgium), GENERI BIOTECSia partner in the project.

- Project AS CR, “Nanotechnology for Society” prograg) KAN200100801 -
“Bioactive biocompatible surfaces and new nanostingcdl composites for medical and
pharmaceutical applications,” 1/2008-12/2012; Rpiaic investigator: prof. RNDr.
Milo§ Nesladek, CSc., HDR, Institute of Physics AR, Prague, Co—principal
investigator for Generi Biotech: RNDr. Martin Bigk, Ph.D.

- Project AS CR, “Nanotechnology for Society” prograg) KAN401770651 -
“Molecular nanosystems and nanodevices: electramsport properties,” 7/2006—
12/2010; Principal investigator: Ing. Martin WeijtePh.D., Brno University of
Technology/Faculty of Chemistry, Co—principal intigator for GENERI BIOTECH:
RNDr. Martin Burgek, Ph.D.

Responsible persons
- RNDr. Radovan Haluza, Ph.D. — executive directat thie owner of the company

- RNDr. Martin Burgek, Ph.D. — researcher

4.2.36 GEOTEST BRNO, A.S.
Brno, Smahova 112/1244, Brno,®859 01, |.D. 46344942
Www.geotest.cz

A brief description of the Company

GEOtest Brno, a.s. is a company with a 40-yearitioad in engineering geology,
geotechnology and hydrogeology.

Number of employees: 140 (2011)
317



Annual turnover: CZK 304.76 million (2011)

Activity in nanotechnologies

Research and development of technologies for #rtrent of toxic industrial wastewater
and water from areas with long—term environment@llugion and with a focus on the
removal of heavy metals and organic compounds; warkmplementation of the research
project defined below:

- Project MIT FR-TI1/389 — “Nano—carbon sorbentstfe removal of heavy metals from
water,” 2009-2013; Principal investigator: RNDr. eAh Polenkova, Co—principal
investigator: Ing. Ivan Kolb, CSc., Institute ofdanic Syntheses, a.s.

Responsible person

- as.prof. Ing. Jaroslav Vesely, CSc. — member obthed of directors

4.2.37 HET SPOL. S.R.O.

417 65 Ohrf u Teplic 14, 1.D. 43223168
www.het.cz

A brief description of the Company

Het spol.s r.0. was founded in 1991.It producesriot and HET facade paint, caulking and
construction compounds.

Number of employees: 121
Annual turnover: CZK 461.30 million (2010)

Activity in nanotechnologies
Application of nanomaterials in paint; participatim the project described below:

- Project MIT FT-TA4/025 — “Next generation nanomatsr and their industrial
applications,” 3/2007-12/2010; Principal investazatIng. Pavel Hydica, Czech
Technology Centre for Inorganic Pigments a.ger@®/, Co—principal investigator for
Het: Ing. Martin Rozhon

Responsible person

- Ing. Vlastimil Voborsky — Technical Director

4.2.38 HOFMEISTER, SPOL. S.R.O.
Mezi Ploty 12, 326 00 Pilsen, 1.D. 26319101
www.hofmeister.cz

A brief description of the Company

Hofmeister, spol.s r.o. is a Czech family—owned pany founded in 1990 as an association;
in 2000 was restructured as a limited liability quany. It is focused on the development and
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manufacturing of blade cutting tools and jigs, CN@chining and the resale of tools and
machining measuring instruments.

Number of employees: 100
Annual turnover; CZK 210 million (2011)

Activity in nanotechnologies

Development and introduction of new tools with tiee of progressive nanolayers and thin
sandwich layers for the cutting of difficult—to—nhéme materials.

Responsible person

- Véclav Hofmeister — executive officer

4.2.39 HVM PLASMA, SPOL. S.R.O.
Na Hutmance 347/2, 158 00 Prague 5 — Jinonice, 45809787
www.hvm.cz

A brief description of the Company

HVM Plasma, spol. s r.0. does custom PVD and PAWDHacing (hard layers, tribological
surfaces — DLC, decorative surfacing). Research deéneklopment is oriented towards
surfacing technology, development of particle sear@magnetrons, arc and ion sources) and
also towards modelling, analysis of thin layers plama diagnostics.

Number of employees: 86 (2011)
Annual turnover: CZK 270.43 million (2011)

Activity in nanotechnologies

Research and development of nanolayer productichntdogy and research of nanolayer
properties; participation in the projects describetbw:

- Project AS CR, “Nanotechnology for Society” prograg) KAN101120701 -
“Nanocomposite layers and nanoparticles creatéobirpressure plasma used in surface
modification,” 1/2007-12/2011; Principal investigatprof. RNDr. Hynek Biederman,
DrSc., Charles University in Prague/Faculty of Mattatics and Physics, Co—principal
investigator for HYM Plasma: Ing.idiVyskceil, CSc.

- Project AS CR, “Nanotechnology for Society” prograg) KAN200040651 -
“Electrotechnical and optical analysis of biomollesuon microelectrodes coated with
nanolayers of electro active material,” 2006—20b@gstigator: Mgr. Stanislav Ha$o
Ph.D., Institute of Biophysics AS CR, Brno, Co—pipal investigator for HYM Plasma:
Ing. Jii Vyskail, CSc.

Responsible person

- Ing. Jii Vyskeil, CSc. — executive director, executive officer
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4.2.40 H+A ECO CZ, S.R.O.
Tt. 1.méje 816/13, 77 200 Olomouc, |.D. 26862662
WWW.ecocz.cz

A brief description of the Company

H+A Eco Cz, s.r.o. was founded in 2005. It focusasdevelopment of liquid purification
technology, including water. All presented techigids are property of the founders of the
company H+A Eco Cz. The technologies are patentet al rights are protected in the
Czech Republic and other 120 countries.

Activity in nanotechnologies

Use of nanopatrticles of iron oxides for water paoafion.

- Project AS CR, “Nanotechnology for Society” program KAN115600801 — “New
technology of preparation and use of iron oxideedasanoparticles for environmental,
industrial and medical applications,” 1/2008-12/20Principal investigator: prof.
RNDr. Radek zbitil, Ph.D., Palacky Univerzity Olomouc/Faculty of i&ce, Co—
principal investigator for H+A Eco Cz: Ing. Olegdytchuk, CSc.

Responsible person

- Ing. Oleg Lysytchuk, CSc. — co—owner of the compagrayticle research and production

4.2.41 CHEMCOMEX PRAHA, A.S.
Prazska 810/16 Prague 15 10221, I.D. 25076451
www.chemcomex.cz

A brief description of the Company

CHEMCOMEX Praha, a.s., a Czech—owned company, aasdied in 1990. It specialises in
building preparation, design, engineering actigitiénvestment construction, consulting,
geology and rehabilitation — mostly in energy aedttproduction and chemical industry.

Number of employees: 87 (2010)
Annual turnover: CZK 439.14 million (2010)

Activity in nanotechnologies

Work on implementation of the project describediel

- Project MIT FR-TI1/204 — “Development of technolofyr preparation and use of
elementary nano iron for rehabilitation of geologitvironments,” 2009-2011; Principal
investigator: Ing. Vaclav Urbanek, Co—principal estigator: Ing. Tomas Paim,
Institute of Chemical Technology, Prague/Facultfofironmental Technology

Responsible person

- Ing. Otakar Barta, CSc. — chairman of the boardimactors
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4.2.42 CHEMSTAR CZECH REPUBLIC, S.R.O.
Alej Svobody 56, 323 00 Pl#eBolevec, |.D. 49786164
www.chemstar.cz

A brief description of the Company

Consulting and advisory services focused especialty the areas of chemistry and
environmental protection. Research and developwiegraffiti-resistant surface treatment.

Activity in nanotechnologies

Work on implementation of the project describediel

- Project 7FP EU — SME, SME Thematic Priority, Projeéte:HEFEST — “Smart fire—
retardant coating based on intumescent nanocompdsi008-2011; 8 partners from 5
countries, Project budget: EUR 986 thousand, Caatdr: Izaskun Garmendia,
CIDEMCO-Centro De Investigacion Technologica (Spai€HEMSTAR Czech
Republic was a partner in the project.

Responsible person

- as.prof. Ing. Petr Duchek, CSc. — executive officer

4.2.43 INOTEX SPOL. S.R.O.
Stefanikova 1208, 544 01 BvKrélové n. L., I.D. 47451963
www.inotex.cz

A brief description of the Company

INOTEX spol.s r.0. was founded in 1992.In 1996 twmmpany purchased the Research
Institute of Textile Improvement.lt conducts teclogical research, innovation and

technological transfer in the area of wet proces$ésxtile manufacturing. The development
of the Company is supported by the production ab)@hemical specialised products —
textile additives, small-scale production in impgment and surface treatment of textile and
manufacturing of machine equipment. The companyahaeccredited testing facility.

Number of employees: 51 (2010)
Annual turnover; CZK 64.92 million (2010)

Activity in nanotechnologies

- Researching the possibilities of nanosystem antttimology use for the development
and pilot manufacturing of new (multi)functionakktiée materials (protective clothing,
technical barrier textile, nonwoven textiles witddad value). More specifically, this
involves the activation of surfaces of textile dudies aimed at increasing effectiveness
and useful life (silanes, plasma, biotechnologidgirophilization/hydrophobization of
surfaces, photo activation and photo catalysistiléeoased bioactive materials and
surface coating,
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The development and improvement of cleaner prododtchnologies,

Membership in the NANOMEDIC research cluster — maaterials for medicine and
membership in the CLUTEX technical textile cluster.

Projects implemented in nanotechnologies

a)

b)

322

International research projects:

Project 7FP EU — SME, NMP Thematic Priority, Projeame: BIOAGROTEX —

“Development of new agrotextiles from renewableowrses and with a tailored
biodegradability,” 2008—-2012; 17 partners from Tmnies, Project budget: EUR 4.37
million, Project Coordinator: Michele Adams, CentBeientifique & Technique de
L'industrie Textile Belge (Belgium), INOTEX is apaer in the project

Project 7FP EU — CSA Thematic Priority, Project eariaPolyNet — “Establishing
intensive research clusters focused on polymer steuiures throughout the EU on
characterisation of polymer nanostructures,” 200812 16 partners from 10 countries,
Project budget: EUR 1.46 million, Coordinator: Goei Carfagne, Consiglio Nazionale
Delle Richerche (ltaly), INOTEX was a partner ie fhroject.

Project 7FP EU — SME, NMP Thematic Priority, Proj@@ame: SAFEPROTEX -

“High—protection clothing for complex emergency mi®ns,” 2010-2013; 20 partners
from 9 countries, Project budget: EUR 4.2 millioGpordinator: Fani Kotzia, 1A

Technologikis Anaptixis KL Ostoufantourgias EndyK@i Inon E (Greece), INOTEX is

a partner in the project.

Project 6FP EU — STREP, PhotoNanoTech — Photozyameparticle applications for
water purification, textile finishing, photodynamimomineralisation and biomaterial
coating, 4/2007-3/2011; 11 participants, INOTEX wgsartner in the project.

Project 7FP EU CSA Type, NMP-NAPOLYNET Thematicdfity — “Establishing
intensive research clusters focused on polymer stargiures throughout the EU,”
2008-2011; 15 partners from 10 countries, Coordma€lara Silvestre, ICTP—CNR
(Italy), INOTEX was a partner in the project.

Project EUREKA E! 3778, MANGO Programme — “Managtantamination by fibrous
product systems,” 1/2007-1/2010; Coordinator andhcRral investigator: VTT,
Technical Research Centre of Finland, 10 particgaNONTEX was a co—principal
investigator.

Participation in the COST 868 Programme — “Biotadbgical functionalisation of
renewable polymeric materials,” 9/2006—9/2010; @drdries, INOTEX was a partner in
the project.

Other research projects:

Project MIT FT-TA4/134 — “New multifunctional telgs for the medical industry,”
2007-2009; Principal investigator: Ing. Jan Mar€§c., Co—principal investigators:
as.prof. MUDr. Zde#ék Kr8ka, CSc., General University Hospital, Praglreg. Jii
Humpl, Krajska zdravotni a.s., Ing#iJBurda, Hedva, a.s., Ladislav Kopecky, Licolor,
a.s., Ing. Zde¢k Hroch, Ph.D., Spolsin, s.r.o.



- Project MIT, “Sustainable Prosperity” programme,-3&P1/126 — “In—line plasma—
treatments and surface nano-treatments of nonwdedics,” 4/2008-12/2011;
Principal investigator: Ing. Zdék Me¢l, PEGAS NONWOVENS s.r.0., Co—principal
investigator at INOTEX: Ing. Jan Marek

- Project MIT, TANDEM programme, FT-TA5/007 - “Adveett research of
nanomaterials for textile,” 3/2008—11/2010; Prirdimvestigator: Ing. Antonin Mbch,
Czech Technology Centre for Inorganic Pigments Bisrov, Co—principal investigator
for INOTEX: Ing. Lenka Martinkova

Achievements in research and development in nanotecologies

Participation in the TEG 3 Bio—-based materials, tdsibnology and environmental
remediation processes within the framework of thdRBTEX European Technology
Platform.

Responsible persons/experts

- Ing. Viktor Antonov — textile biotechnology

- Ing. Jan Marek, CSc. — textile chemistry, biotedbgy, functional textile, executive
officer and co-owner of the company

- Ing. Lenka Martinkova — textile chemistry, improvent, functional (nano)materials

4.2.44 INSTITUTE OF APPLIED BIOTECHNOLOGIES A.S.
Sluzeb 4, 108 52 Prague 10, I.D. 27225712
www.iabio.cz

A brief description of the Company

IAB is active in the research and development ofecdar biotechnology, genomics and in
vitro diagnostics.

Number of employees: 19 (2011)
Annual turnover: CZK 50 million (2011)

Activity in nanotechnologies

Bionanotechnology; work on implementation of thejpct described below:

- Project AS CR, “Nanotechnology for Society” program KAN200520801 — “Targeted
expression and transport of bioactive molecules/2008-12/2012; Principal
investigator: Mgr. David Stask, Ph.D., Institute of Molecular Genetics AS CRagre,
Co—principal investigator for Institute of Appli&iotechnologies: MUDr. Josef FiSer

Responsible persons
- Milan Hrouda — executive director

- MUDr. Josef FiSer — member of the board of direstor
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4.2.45 [IONBOND CZECHCOATING, S.R.O.
20 Dolni Be&va 75655, |.D. 26782723
www.czechcoating.cz

A brief description of the Company

lonbond CzechCoating s.r.o. (to May 2012 operage@zechCoating, s.r.0.) is active in hard
layer applications using Physical Vapor DeposifiBWD). The company has been active in
the Czech Republic since 2002 and is incorporatethé largest network in the world of
companies engaged in lonBond deposition.

Annual turnover; CZK 34.18 million (2009)

Activity in nanotechnologies

Cooperation on the project described below:

- Project MIT FT-TA4/082 — “Development and optimigisurface treatment of tools,”
2007-2010; Principal investigator: Ing. Josef Fagc., Pilsen Tools s.r.o., Co—principal
investigator for CzechCoating: Ing. Jarosiép

Responsible person

- Ing. Jaroslaip — executive officer

4.2.46 ISATECH, S.R.O.
S. K. Neumanna 1316, Pardubice V 532 07, 1.D. 28835
www.isatech.cz

A brief description of the Company

ISATech, s.r.o. was founded in 2000; it conductgegkconsulting and analytical activity in
the area of chemical engineering, industrial safetgfety in building security, crisis
management and environmental protection. It als@aots research and application of hot—
dry—rock, storage of energy in geologic environmeaifects of heat stress on rock and
natural sealing materials and the use of abandonieels.

Activity in nanotechnologies

Work on implementation of the research project dbed below:

- Project TA CR TA01020348- “Reversible storage of energy in rock massif’, 201
2014; Principal investigators: Mgr. Vladimir Lachmavigr. Michal Varcek, Mgr. Petr
Novak, Mgr. Pavel Bily and Mgr. Jana Michalkova,-@adncipal investigators: Czech
Geological Survey, ARCADIS Geotechnika, a.s., PRQGE.r.0., Institute of Rock
Structure and Mechanics AS CR, Technical Universif Liberec/Faculty of
Mechatronics and Interdisciplinary Engineering $tad

Responsible person

- Ing. Michal Varg¢ek— executive officer and executive director
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4.2.47 J-VST, S.R.O0.

Ulrychova 67, Brno—Komin, 624 00, I.D. 25583620
WWW.J—Vst.wz.cz

A brief description of the Company

The company is focused on manufacturing of machams by cold large—volume forming,
machining of formed parts, design of forming tofds large—volume forming on single—
operation presses and automatic forming machingb, & large—volume cold forming.

Annual turnover: CZK 14.05 million (2010)

Activity in nanotechnologies

Work on implementation of the project describediel

- Project MEYS 7D08006 — “New generation of forgirapls,” 2008-2011; Principal
investigator: Ing. Bohumil Jedovnicky

Responsible person

- Ing. Bohumil Jedovnicky — executive officer

4.2.48 KERTAK NANOTECHNOLOGY, S.R.O.
Vodickova 791/41, 110 00 Prague 1, I.D. 26077914
www.kertaknanotechnology.com

A brief description of the Company

The company was founded in 2004. It is the exchuslistributor and marketing partner of
Pardam s.r.0., a producer of inorganic nanofibretem@s. The nanofibre materials
distributed by Kertak Nanotechnology around the l&vaare manufactured using power
spinning technology and they are used in a greatbeu of industrial applications, such as
filtration of water and air, in composite materjatatalysts, batteries, and solar and fuel cells.

Number of employees: 4
Annual turnover: CZK 15 million (2011)

Responsible person

- Daniel Mozi§ — executive officer and general divect
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4.2.49 KNITVA, S.R.O.
Harantova 1172, 509 01 Nova Paka, I.D. 252 97 597
www.knitva.cz

A brief description of the Company

Manufacturing of knitted goods and knitted materiaiextile and garments, dyeing and
chemical treatment of textiles.

Number of employees: 28
Annual turnover; CZK 4 million (2010)

Activity in nanotechnologies

Development of new functional systems for treatmehknitted sock products; work on
implementation of the research project defined elo

- Project MIT FI-IM4/145 — “Research and developmehtsing functional treatments,
fibres and structures for producing socks and fanat knitted products,” 2007—2009;
Principal investigator: Ing. Zdék Véchet, Co—principal investigator: Ing. Jan Marek,
CSc., INOTEX s.r.o.

Responsible person

- Ing. Zderek Véchet — executive officer

4.2.50 KRD—obchodni spolec¢nost s.r.o.
Pekaska 12, 155 00 Prague 5, I.D. 26424991
www.krd.cz

A brief description of the Company

A distribution company specialising in the salesin$truments and equipment and in
molecular biology. The Company also carries outdgjical research in its own laboratory
facility.

Number of employees: 11 (2010)
Annual turnover: CZK 114.79 million (2010)

Activity in nanotechnologies

The company offers quantum dots — fluorescent ngstals for microscopy and detection,
produced by Invitrogen company; work on implemeatatof the research project defined
below:

- Project AS CR, “Nanotechnology for Society” progras KAN200520703 — “The use
of ultrasound in nanomedicine,” 1/2007-12/2011né&ipal investigator: as.prof. Ing i
Neuzil, CSc., Institute of Biotechnology AS CR, §ua, Co—principal investigator for
KRD: MUDr. Zdergk Kleibl, Ph.D.
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Responsible persons/experts
- MUDr. Zderek Kleibl, Ph.D. — research

- Mgr. Viktor Krivjansky — executive officer and cavoer of the company

4.2.51 LAO — prumyslové systémy, s.r.o.
Na Flae 1328/4, 143 00 Prague 4 — Mady, |.D. 25705512
www.lao.cz

A brief description of the Company

Laser technology for cutting, welding, marking, ratatturing of laser machines and
equipment, laser accessories (optical and optomémdia parts), service, expendable
supplies, replacement parts, customer and singtpepe systems, integration into
production lines including automation.

Number of employees: 13
Annual turnover: CZK 136 million (2011)

Activity in nanotechnologies

Development and manufacture of UV spectrum lasadsralated optical systems, excimer
lasers from 157 nm, solid—substance lasers frommi2B6supply of nanopositioning tables
with manual and power control.

Development and manufacture of nanostructure megsunstruments — atomic forces
microscopes, optical profile measuring instrumemtgchanical needle profile measuring
instruments, ellipsometers, nanoindenters, supplyasers for scientific institutions and
universities.

Responsible persons/experts
- Ing. Martin Klezka — laser systems for scientific institutions, m&ang devices

- Ing. Pavel K#an — laser technology for cutting, welding, marking

327



4.2.52 LICOLOR, A.S.
Americka 2 Liberec 46002, 1.D. 49903268
www.licolor.cz

A brief description of the Company

Licolor, a.s. was founded in 1994, after the Comypaeparated from Seba Tanvald a.s.It
focuses on cotton and cotton/polyester blend faty@ng.

Number of employees: 41 (2011)
Annual turnover; CZK 72.82 million (2011)

Activity in nanotechnologies

Cooperation on the project described below.

- Project MIT FT-TA4/134 — “New multifunctional teks for health care,” 2007-2009;
Principal investigator: Ing. Jan Marek, CSc., INOTE.r.0., Co—principal investigator
for Licolor: Ladislav Kopecky

Responsible person

- Ing. Jan Hie — chairman of the board of directors

4.2.53 LIFETECH S.R.O.
Chladkova 24 ¢, 602 00 Brno, Operations facilifgrro, Sumavska 15, 1.D. 25504401
www.lifetech.cz

A brief description of the Company

Lifetech s.r.o. was founded in 1997 and is activahe area of development, design and
distribution of ozone generators and other equigrfartreatment and cleaning of water and

air and other technological systems that servee@lpurposes. It also manufactures chemical
products for cleaning water (BlueSpark® — patemextiuct).

Number of employees: 15 (2011)
Annual turnover; CZK 13.69 million (2011)

Activity in nanotechnologies

- Project AS CR, “Nanotechnology for Society” prograg) KAN101630651 -
“Preparation of nano—films and nano—coatings ofilésxusing plasma surface treatment
at atmospheric pressure,” 07/2006—12/2010; Prihdipeestigator: prof. RNDr. Mirko
Cernéak, CSc., Masaryk University inBrno/Faculty @iehces, Co—principal investigator
for Lifetech: as.prof. RNDr. @i Diéimal, CSc.

Responsible person

- as.prof. RNDr. Ji Dfimal, CSc. — owner and executive officer
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4.2.54 LYCKEBY AMYLEX, A.S.
Strakonicka 946 Horabvice 34101, 1.D. 49790340
www.lyckeby.cz

A brief description of the Company

The largest producer of potato starch, dextrin@at@nic starch in the Czech Republic.
Number of employees: 44

Annual turnover; CZK 339 million (2011)

Activity in nanotechnologies

Work on the project described below:

- Project MIT FR-TI1/566 — “Research and developmerit high added-value
nanocomposite biodegradable materials,” 2009—-2@tBicipal investigator: Ing. Eva
VInova, Co—principal investigator: as.prof. Ing.tPBuchek, CSc., University of West
Bohemia in Pilsen/Faculty of Mechanical Engineering

Responsible person

- Ing. Josef Jonas — deputy chairman of the boadire€tors

4.2.55 MILCOM, A.S.
Ke Dvoru 122, Prague 6, 160 00, I.D. 16193296
www.milcom-as.cz

A brief description of the Company

MILCOM, a.s. was founded in 1991. In its plant ive town of Dvir Kralové nad Labem it
manufactures equipment for packaging butter anthdds cheese. In its facility in the town
of Tabor it produces rennet and growth medium foydf processing and water treatment
laboratories, and baking and pastry mixtures fodfprocessing use. VUM s.r.o., the Dairy
Research Institute, joined the Company in 2004.

Number of employees: 90
Annual turnover; CZK 500 million (2010)

Activity in nanotechnologies

- Project MEYS 2B06053 — “New methods for the chadzation and identification of
probiotic bacterial strains suitable for function&ods,” 2006-2011; Principal
investigator: as.prof. Ing. Bohuslav Rittich, CSdasaryk University in Brno/ Faculty
of Sciences, Co—principal investigator for MILCOMg. Vladimir Drab

Responsible person

- Ing. Josef Vychodil — director
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4.2.56 MEDIHOPE S.R.O.

Dobsicka 33, 193 00 Prague 9, I.D. 26710617
Work station: Mathonova 1, 796 04 Pigjst/
www.medihope.cz

A brief description of the Company

MEDIHOPE s.r.o. was founded 2002 to provide magnetsonance in the Olomouc Region.
The diagnostic facility is located in Prgsiv.

Number of employees: 25 (2010)
Annual turnover: CZK 62.09 million (2010)

Activity in nanotechnologies

Research of the use of nanomaterials in magnetmnemnce and participation in the project
described below:

- Project AS CR, “Nanotechnology for Society” program KAN115600801 — “New
technologies of preparation and use of iron oxiéseld nanoparticles for environmental,
industrial and medical applications,” 1/2008-12/20Principal investigator: as.prof.
RNDr. Radek Zzbtl, Ph.D., Palacky University Olomouc/Faculty of i&wce, Co-—
principal investigator for MEDIHOPE: MUDr. Pavel Méak.

Responsible person

- MUDr. Pavel Novak — head physician, magnetic resoaa

4.2.57 MEGA A.S.

Registered address: Drahobejlova 1452/54, 190 aguer9, 1.D. 44567146
Main work facility: Pod Vinici 87, 472 27 Straz p&ahlskem
www.mega.cz

A brief description of the Company

MEGA a.s. was founded in 1992. It carries on thdition of the Central Laboratories of the
Czechoslovak Uranium Industry. The Company focusethe purification and treatment of
water and industrial solutions, membrane technekgimanufacture of ionic exchange
membranes and comprehensive environmental serviéescompany is divided into three
divisions: membrane processes, surface treatmedt esnvironmental and rehabilitation
applications. Research related to nanotechnologgnsucted by the Membrane Division.

Number of employees: 93 (2010)
Annual turnover: CZK 393.08 million (2010)

Activity in nanotechnologies

Cooperation on the projects described below:
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a) Projects implemented by the Company:

- ProjectTA CR TA01021304 — “Application of electricigeld for remediation of sites
contaminated by organic pollutants,” 2011-2013né&pal investigator: RNDr. Jaroslav
Hrabal, Co—principal investigators: as.prof. Drg.rMiroslav Cernik, CSc. and Ing.
Jaroslav Nosek, Ph.D., Technical University of lrds#Faculty of Mechatronics and
Interdisciplinary Engineering Studies

- Project MIT FR-TI3/622 — “Development and use dfudie reactive barriers based on
micro—Fe and nano—Fe for rehabilitation,” 2011-20R4dincipal investigator: RNDr.
Jaroslav Hrabal, Co—principal investigators: pRNDr. Radek Zb#l, Ph.D., Palacky
University Olomouc/Faculty of Science, as.prof. .InQr. Miroslav Cernik, CSc.,
Technical University of Liberec

b) Projects in which the Company is participating:

- Project 7FP EU CSA type, NMP Thematic Priority, jpob name:“MemBridge — Bridge
between environment and industry designed with nman# technology”, 2009-2011;
16 partners from 8 countries, Project budget: EUE8 Gnillion, Coordinator: Gilbert M
Rios., Pean Membrane House (Belgium), MEGA a.s.avaartner in the project.

- Project MIT 2A-3TP1/140 — “lon exchange materiaisthie form of membranes and
nanofibres prepared using nanotechnology,” 200882®incipal investigator: Ing.
Ales Cernin, Ph.D., MEGA, a.s., Co-principal investigatémg. Denisa Stranska,
Elmarco, s.r.o.

Responsible person/experts

- Ing. Libor Nejedly — division director

- Ing. LuboS Novéak, CSc.— owner of the company

4.2.58 MEGA SYSTEM, SPOL. S.R.O.
Skykicka 8, 434 01 Most — Velebudice, I.D. 44222343
www.volny.cz/megasystem

A brief description of the Company

Manufacturing of sprinkler systems (de—dusting)tenéreatment services (filtration stations,
industrial wastewater treatment).

Number of employees: 6 (2011)
Annual turnover: CZK 12.9 million (2011)

Activity in nanotechnologies

Participation in the project described below:

- Project MIT, IMPULS programme, FI-IM3/061 — “Prepdon of conducting and
semiconducting polymers doped with nanoparticled aanotubes based on carbon,”
5/2006-12/2009; Principal investigator: Mgr. Vacktengl, Ph.D., Inorganic Chemistry
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Research Institute, AS CR, Husinec Rez, Co—principal investigator for MEGA
SYSTEM: Ing. Josef Benes.

Responsible person

- Ing. Josef Bene$§ — executive officer

4.2.59 MEMBRAIN, S.R.O.
Pod Vinici 87, Straz pod Ralskem, 471 27, |.D. 2882
www.membrain.cz

A brief description of the Company

MemBrain, s.r.o.,established in 2008 by the Czeshmmany MEGA a.s., is a research,
engineering technological company focused on basid applied research and other
innovation activities in the area of membrane psses and especially on the transfer of
results of research into commercial activities. Tien areas of activity are membrane and
separation processes (electrodialysis, electrogsition, membrane electrolysis, reverse
osmosis, microfiltration, ultrafiltration and nailttion) including required pre—treatment
(oxidation, reduction, ionic exchange, filtratidlotation, flocculation and sedimentation).

Number of employees: 27 (2011)
Annual turnover: CZK 17.18 million (2011)

By the end of 2014 MemBrain s.r.0. will completalthng, outfitting with instruments and
hiring personnel for th¢MEMBRANE INNOVATION CENTRE (MIC). This will thus
lead to the creation in Straz pod Ralskem of a pesstigious research facility focused on
applying membrane separation processes to varielts fof industry. This is a four—year
project, CZ.1.05/2.1.00/03.0084 of the OperationgPamme Research and Development for
Innovation, with a budget of CZK 512 million (incling a CZK 370 million grant). MIC
research activities are divided into three resegmdgrammes: R&D of membranes and
membrane materials, Research of membrane modwagneent and membrane processes,
and Research of membrane technologies and thdicaipn.

Activity in nanotechnologies

Nanofiltration; work on the projectsdescribed below

- Project MIT 2A-1TP1/116 — “Functional polymers irembranes for alternative energy
and bio—specific sources,” 2006—-2009; Principakstigator: Ing. AleXernin, Ph.D.,
Co—principal investigator: Ing. Miroslav Bleha, CSdnstitute of Macromolecular
Chemistry AS CR..

- Project MIT 2A-3TP1/14G- “lon exchange materials in the form of membranes and
nanofibres prepared using nanotechnology,” 200882®rincipal investigator: Ing.
Ales Cernin, Ph.D., Co—principal investigator: Ing. Den&transké, Elmarco, s.r.o.

Responsible person

- Ing. AlesCernin, Ph.D. — executive officer and general doect
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4.2.60 MESING, SPOL. S.R.O.
Marianské nargsti 1, 617 00 Brno, |.D. 25579835
www.mesing.cz

A brief description of the Company

Development, construction and manufacture of spexiatom measuring instruments for
checking high precision parts, especially for audtwe and bearing industry, research and
manufacture of special induction sensors, includthg equipment for their checking,
calibration instruments and equipment for surfagfect measurement and also straightening
presses.

Number of employees: 26 (2012)
Annual turnover: CZK 52 million (2011)

Activity in nanotechnologies

Development of methods and equipment for the detecif hard—to—see surface and
surface finishing technology defects based on #tedtion of dispersed laser light, used
in the automotive and bearing industries and alsthads and equipment for checking
high—sensitivity sensors, including laser interfeeters for length nano measuring for
measuring laboratories with high—precision manuiidat).

Projects implemented in nanotechnologies

- Project MIT FR-TI1/241 — “Components for nanometritagnostics of length
fluctuations, deviations in shapes and surface atgfe 2009-2013; Principal
investigator: Ing. Jan ¥, Co—principal investigators: Mgr. Petr Klapet&h.D., Czech
Metrology Institute, Ing. Onej Cip, Ph.D., Institute of Scientific Instruments ARC

- Project MIT FT-TA3/133 — “System of laser interfereters for nanometrology of
lengths,” 3/2006—-12/2009; Principal investigatoig.lJan Kir

- Project MIT FR-TI2/705 — “Non—contact optical measg methods and systems for
precise engineering,” 2010-2014; Principal invedtigs: Ing. Jan &r, Ing. Boris Kir,
Co—principal investigator: Ing. Oej Cip, Ph.D., Institute of Scientific Instruments AS
CR

Responsible persons

- Ing. Pavel Kon&ny — equipment for checking sensors and interfeteraefor nano
measuring of length

- Ing. Boris Kir — surface defect measuring, measuring methodssgsigms for high—
precision machining

- Ing. Jan Kir— executive officer, work coordination, systemsr fhigh—precision
machining
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4.2.61 MEVI-CZ, S.R.O.
Aredl Svit, a.s., building no. 17, 760 06 Zlin, 125522671
WWW.Mmevi.cz

A brief description of the Company

Manufacture of high—precision machine parts on eatienal CNC machines in custom and
small-series production. Supplying companies activethe packaging, pharmaceutical,
electro technical and food processing industrighénmanufacturing of prototypes, bathroom
fixtures, automation, transport and handling eq@&pin

Number of employees: 42
Annual turnover: CZK 43.69 million (2011)

Projects implemented in nanotechnologies

- Project 7FP EU SME Thematic Priority, Project namRBRACFIX — “Elimination of
secondary surgery for removal of internal fixatiafsfractured bones”, 2008-2011; 9
partners from 5 countries, Project budget: EUR Iiiflon, Coordinator: Rune Nilsen,
Nor Tek Teknologisenter AS (Norway), MEVI-CZ spal.r.0. was a partner in the
project.

Responsible person

- Ing. Luckk Siska — executive officer

4.2.62 MIKROCHEM LKT, SPOL. S.R.O.
Preseka 52, 376 0li&bai, I.D. 49060007
www.mikrochem.cz

A brief description of the Company

MikroChem LKT, spol. s r.o. specialises in envir@mtal protection and the development of
special technology applications, environmental dokigy analysis, and in cooperation with
the Czech Academy of Sciences also in chemicalyaisalof environmental protection
samples and in the development of technologiesherremoval of hazardous waste. The
Company provides expert evaluations and consuliargices in the areas of environmental
protection, rehabilitation of historically contaraied sites, removalof hazardous liquid waste
and composting of biologically degradable waste. iAportant programme is also the
development and application of biodegradation teldgies. Since 2003 MikroChem LKT
has been a subsidiary of AWAST a.s.

Number of employees: 21 (2010)
Annual turnover: CZK 50 million (2010)

Activity in nanotechnologies

Rehabilitation using zero—valent iron.Cooperatiartlte projects described below:
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- Project MIT FR-TI1/456- “Development and implementation of the tools adeljiv
modulating soil and water bioremediation,” 2009-20Principal investigator: Mgr.
Zdertk Kozlicek

- Project MIT, TANDEM programme, FT-TA3/077 — “Groumdter remediation by
means of permeable reactive barriers,” 5/2006 -0MJ2 Principal investigator: Ing.
Josef Kozler, CSc., Inorganic Chemistry Researdtitiie a.s., Usti nad Labem, Co—
principal investigator for MikroChem LKT: Ing. KdrKoranda

- Project MEYS 2B08062 — “Genetic and physiologicahmpulations in bacterial
degraders of aromatic pollutants and their appbogt 1/2008-12/2011; Principal
investigator: Ing. Miroslav Patek, CSc., InstitaeMicrobiology AS CR, Prague, Co—
principal investigator for MikroChem LKT: Mgr. Mamn Byss

Responsible person

- Ing. Karel Koranda — executive director

4.2.63 MIKROPUR, S.R.O.
Wonkova 799, 500 02 Hradec Kralové, I.D. 60111623
www.mikropur.cz

A brief description of the Company

Research, development and sales of laboratory ewuip for filtration, membrane
separation, micro and nanofiltration, pervaporatiewerse osmosis, centrifuging, analysis of
dissolved and non-dissolved substances, photos&aly laboratory filtration,
decontamination of liquids.

Annual turnover; CZK 1.9 million (2010)

Activity in nanotechnologies

Development of nanofiltration equipment, laboratand testing equipment for separation,
filtration, pervaporation, engineering solutiong filltration process solutions (including

nanofiltration) and membrane separation, reseafgbhotocatalytic destruction of organic

pollutants in water solutions.

Projects implemented in nanotechnologies

- Project MIT FR-TI3/088 — “Development of implantgpols and fixators with
antibacterial coating on the basis of nanostrudtuserfaces,” 2011-2013; Principal
investigator: Ing. Zdetk Cejka, ProSpon, s.r.o., Co—principal investigatarNbkropur
s.r.o.: Ing. Jaroslaviklal, CSc.

- Project MEYS LA10016 - “Participation in scientificommittees and conferences
focused on filtration, separation and catalysi€1@-2012; Principal investigator: Ing.
Jaroslav Rdal, CSc., Mikropur s.r.o.

- Project 6FP EU Excellence Network, NanoMemPro - p&hding membrane
macroscale applications by exploring nanoscale mahtproperties,” 2004—-2008; 13
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participants, Mikropur was a partner in the praojelce goal of the project was the
integration of research capacities in membrane raépa, development of research
strategy and foundation of non—profit organisatiBafopean Membrane House, serving
this purpose.

Responsible person

- Ing. Jaroslav Rdal, CSc. — director and co-owner of the company

4.2.64 MOLECULAR CYBERNETICS, S.R.O.
Stradzovskéa 65/7, 153 00 Prague 5 — Radotin, 1.621386

A brief description of the Company

Research and development focused on preparatioohamecterisation of nanomaterials.

Activity in nanotechnologies

Research and development of small-dimensioned tracbges (nanoplates, nanotubes,
nanofibres) for nanoelectronics; cooperation ompitegects described below:

- Project MIT FT-TA4/126 — “Research of semiconduethanotubes for implementation
of cold emission components,” 1/2007-12/2010; Rpaicinvestigator: Ing. Stanislav
Starman, Ph.D., Co—principal investigator for Malee Cybernetics: RNDr. Zdé&k
Kvéca

- Project MIT 2A-1TP1/092—- “Research of preparati@amaform layered piezoelectric
material for implementation and production of higimperature ultrasonic transducers,”
7/2006-12/2011; Principal investigator: Ing. SthnisStarman, PhD., Co—principal
investigator for Molecular Cybernetics: RNDr. ZdkriKvaca

- Project MIT 2A-2TP1/147 - “Research of semicondwgti nanotubes for
implementation of photoelectric components,” 1/2602/2010; Principal investigator:
Ing. Stanislav Starman, Ph.D., Co—principal ingzdtr for Molecular Cybernetics:
RNDr. Zdergk Kvéca

Responsible person

- RNDr. Zdertk Kvéca — executive officer and owner of the company

4.2.65 MORAVIAN - BIOTECHNOLOGY, SPOL. S.R.O.
Taussigova 982/1, 615 00 Brno, 1.D. 25300024
www.moravian-biotech.com

A brief description of the Company
Development and manufacture of custom monoclorélpatyclonal antibodies.

Number of employees: 5 (2010)
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Annual turnover: CZK 4.1 million (2010)

Activity in nanotechnologies

- Project 7FP EU SME Large, NMP Thematic Priority,oject Name: NADINE -
“Nanosystems for early diagnosis of neurodegengratliseases”, 2010-2015; 16
partners from 9 countries, Project budget: EUR1Irfifon, Coordinator: Jorg Kutter,
Danmarks Tekniske Universitet, Moravian—Biotechigglds a partner in the project.

Responsible person

- MUDr. Rudolf Nenutil — executive officer

4.2.66 NAFIGATE CORPORATION, A.S.
Kolbenova 568/29, 198 00 Prague 9, I.D. 24166855
www.nafigate.com

A brief description of the Company

Nafigate Corporation, a.s. was founded in 2011 aimte 2012 has been running the
NanoFibers Gateway_(www.nafigate.com) global pomdilose goal is to expedite and
simplify the introduction of new nanofibre applicats. The quality of information is

guaranteed by a committee of world—-renowned saEntand representatives of top
international companies active in the area of nined and their applications. The
information is divided into categories and subcateg: filtration of liquids, energy,

environmental protection, advanced materials, faid packaging, health and personal care.

Responsible person

- Ing. Ladislav Mare§ — chairman of the board of clives

4.2.67 NANOBALA S.R.O.
Bohuslavky 16, 751 31 Lipnik nad 8@u, 1.D. 28625111
www.nanobala.cz

A brief description of the Company

Nanobala s.r.o. was founded in 2010 and it manufastand sells nanotechnology—based
products, and develops and manufactures liquideptioe preparations comprised of a
carrying substance and manometer—sized components.

Activity in nanotechnologies
Development and manufacture of preparations usampcomponents.

Responsible person

- Bc. Emilie Kova&ikova — executive officer
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4.2.68 NANOG S.R.O.
Namgsti Sitna 3105, 272 01 Kladno — Kehlavy, 1.D. 24762300
www.nano6.eu

A brief description of the Company

Nano6 s.r.o. was founded in 2010 and it focusedeapositing nano—crystal diamond films
using microwave chemical technology plasma depsii low temperatures (below 400 °C)
for use in electronics and medicine.

Responsible person

- Ing. FrantiS8ek Fendrych, Ph.D. — executive officer

4.2.69 NANOFUTURE, S.R.O.
HorejSiho 1911, 190 16 Prague 9, I.D. 28479289
www.nanofuture.cz

A brief description of the Company

Nanofuture, s.r.0. was founded in 2008 and seli®tehnology—based products. These are
chiefly products for the treatment of various soefsand materials. The products are mostly
for impregnation of a variety of porous materiagch as protecting wood against moisture;
products are colour pigmented. They are mostlywtdss liquids.

Responsible person

- Ing. Ema Magji — executive officer

4.2.70 NANOGRAPH S.R.O.
Opletalova 1015/55, 110 00 Prague 1, I.D. 24753319
www.nanograph.cz

A brief description of the Company

NANOGRAPH was founded in 2010 with the goal of ujsliey and developing the tradition
of R&D and manufacturing of special technical paipethe Czech Republic (in &f). It took
over the programme of the former Paper and CeluResearch Institute (IRAPA).

Number of employees: 3

Activity in nanotechnologies

Use of nanotechnology in manufacturing special pape

Responsible person

- JUDr. Vladimir Sitta — executive officer
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4.2.71 NANOIMPREG, SPOL. S.R.O.
Roudntska 25847a, 500 02 Hradec Kralové, 1.D. 28798457
Www.nanoimpreg.cz

A brief description of the Company

NANOIMPREG, spol.s r.0. was founded in 2010, it lsggpprofessional protective spray—on
surface treatment containing nanoparticles on vartgpes of surfaces and materials.
Activity in nanotechnologies

Nanotechnology based spray—on protective surfaegrent.

Responsible person

- Martin Sedl&ek — executive officer

4.2.72 NANOMAT, S.R.O.
Slechtiteti 813/21, 779 00 Olomouc, Holice, 1.D. 27813762

A brief description of the Company

Palacky University Olomouc/Faculty of Science spiififounded in 2007 with the aim to be
active in the manufacturing of nano iron.

Annual turnover: CZK 300 thousand (2010)

Activity in nanotechnologies

Manufacture of nanopowder iron for cleaning grouatbs.

Responsible persons
- prof. RNDr. Miroslav MaSIa, CSc. — executive officer

- prof. RNDr. Radek Zhidl, Ph.D. — executive officer

4.2.73 NANOPHARMA, A.S.
Ukrajinska 1448/10, 101 00 Prague 10, I.D. 28448898
www. hanopharma.cz

A brief description of the Company

Nanopharma, a.s. was founded in 2008. It focusetherdevelopment, manufacturing and
use of nanofibre structures in medicine. More dfadly this is the production of nanofibres
from polymer materials including biodegradable gnesstom preparation of composite
carriers for tissue engineering, custom productiod preparation of intelligent carriers for
controlled substance dispensing, preparation oélligent cover and surgery netting,
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manufacture of preparations for somatic therapy, @evelopment of spinning methods for
various materials.

Number of employees: 2
Annual turnover; CZK 96 thousand (2010)

Activity in nanotechnologies

Development of nanofibres for medicinal purposesperation with facilities of universities
and the Academy of Sciences of the Czech Repuhlithé development of nanofibres
suitable for testing the use nanofibres in biomeeic

Responsible person

- Ing. Zderek Slais — chairman of the board of directors

4.2.74 NANOPRO S.R.O.
Lazany 7 — Vyski 511 01 Turnov, I.D. 28816021
WWW.Nanopro.cz

A brief description of the Company

NANOPRO s.r.o. was founded in 2011 and it functiaesthe certified partner of Nanopool
GmbH in the Czech Republic. It specialises in theliaation of nanocoating.

Activity in nanotechnologies

Surface treatment using liquid glass

Responsible person

- Rostislav Vocasek — executive officer

4.2.75 NANOPRODUKT, S.R.O.
Svermova 267/76, 460 10 Liberec, 1.D. 28488466
www.nanoprodukt.cz

A brief description of the Company

Nanoprodukt, s.r.o. was founded in 2008.It operate®—shop with nanotechnology-based
products for surface treatment of various materidémo—impregnation and liquid glass.

Number of employees: 3
Annual turnover: CZK 600 thousand (2011)

Responsible person

- Mgr. Irena Tyagurova — executive officer
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4.2.76 NANOPROTEX S.R.O.
Dysina 408, P6 330 02, I.D. 29124158

A brief description of the Company

Nanoprotex s.r.o. was founded in 2012. With thepsupof the Technical University of
Liberec/Faculty of Textile Engineering, the Compamgs developed a unique nanofibre
membrane.lts properties make it especially suitalole outdoor, sports and military
applications. Start of industrial manufacturingpianned for as early as 2012.

Responsible person

- Roman Knizek — executive officer

4.2.77 NANOSPOL, S.R.O.
Bohunicka 238/67, 619 00 Brno, |.D. 28271068
www.nanospol.cz

A brief description of the Company

Nanospol, s.r.o. was founded in 2008.lt focusesdemelopment and manufacturing of
multifunctional clotting and woven textiles withtéacterial properties.

Number of employees: 2
Annual turnover; CZK 3.5 million (2010)

Activity in nanotechnologies

Use of natural antibacterial properties of silvanoparticles in connection with polymer
nanofibres.

Responsible person

- Ing. Petr Nadvornik — executive officer

4.2.78 NANO SYSTEMS, S.R.O.
Na Nivach 2147/16, 700 30 Ostrava — #if 1.D. 46577084
WWW.Nano—systems.cz

A brief description of the Company

Internet-based sales of nanotechnology producteveryday household use, car care and
protection of wood and stone.

Responsible persons

- Radim Krizovsky — executive officer
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4.2.79 NANOTEAM, S.R.O.
Petiiv dil 1140/30, 794 01 Krnov, 1.D. 28603745
Wwww.nanoteam.org

A brief description of the Company

Nanoteam, s.r.o0. is a sales company founded in.2009 active in surface treatment and
sells special chemical products.

Activity in nanotechnologies

Nanoteam, s.r.0. focuses on ultra—thin surfaceirgatsing nanotechnology for products
used mostly in transport, construction, wellnessd healthcare and also in anti—slip surface
treatment.

Responsible person

- Adam Nytra — executive officer

4.2.80 NANOTECH SERVICE CZ, S.R.O.
Durd’akova 336/269, 613 00 BrnoCGerna Pole, 1.D. 29236525
WWW.ntsc.cz

A brief description of the Company

NanoTech Service CZ, s.r.o. was founded in 201& Tlompany designs, supplies and
assembles equipment used mostly for R&D, manufejuand storage of nano and
biomaterials. The company provides comprehensimgcgein the area of nanotechnology.

Activity in nanotechnologies

Supply of technical equipment, chiefly: Experiménéuipment for the production of

nanofibre materials from organic polymers, indadt@and manufacturing equipment for
production of nanofibre materials, experimentaholatory and industrial equipment for
surface coating of textiles, papers and surfaceetarof nanofibres, both single and multiple
layered, experimental equipment for the producttbmon—homogenous three—dimensional
nanofibre structures from conventional and tubulanofibres, equipment for the design,
treatment and modification of nanomaterial sizejigaent and systems for monitoring the
quality and conformity of nanomaterial producti@guipment and systems for optimising
nanofibre production in conditions which requirergased air purity, equipment for treating
biological materials used in the production of maaterials, comprehensive equipment for
measuring and regulation of systems of instrumemts equipment for the preparation,
production, modification, enrichment and treatmeft nanomaterials, instruments and
equipment for sterilisation of nanomaterials, atialand diagnostic instruments for work
with nanomaterials, biological samples and productaw materials etc..

Responsible person

- Markéta Dohnalikova — executive officer
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4.2.81 NANOVIA, S.R.O.
Registered address: V&tkova 2695, 269 01 Rakovnik, I.D. 27381277
Manufacturing facility: PodkruSnohorska 271, 436L@8inov

A brief description of the Company

NANOVIA, s.r.o. was founded in 2005 and operatesiment for the production of

nanofibres. It manufactures three—layered membrasesd in medicine as textile barriers
against the infiltration of allergens (useable d@obedding) and microorganisms (used in
work clothes for medical personnel, respirators,)ett also manufactures filtration materials
with nanofibre layer (filtration of gases, fluiddEPA filtration). The company also offers
facilities for research and development of new maaerial products.

Number of employees: 0 (2011)
Annual turnover: CZK 13.4 million (2011)

Activity in nanotechnologies

Manufacture of nanofibre textile.

Responsible persons
- Ing. Jii Dudjak, PhD. — director

- Jan Halada — executive officer and owner of thegamy

4.2.82 NANO ENERGIES, A.S.
Hlavni 130, 250 6&e7, |.D. 28392191
WWWw.nano—energies.cz

A brief description of the Company

Nano Energies, a.s. has been active on the maike¢ 2002. It is active in sales of
applications of modern technologies used in deaés#id production and accumulation of
electricity.

Number of employees: 0 (2011)
Annual turnover: CZK 655 thousand (2011)

Activity in nanotechnologies

The use of nanotechnology in the production of wextde energy sources.

Responsible person

- Ing. Petr Rolisek — member of the board of directors
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4.2.83 NANO IRON, S.R.O.
Stefanikova 116, 664 61 Rajhrad, |1.D. 28298055
www.nanoiron.cz

A brief description of the Company

The main activity of NANO IRON, s.r.o. is the pradion of nanoparticles of elementary
iron Fe(0) on an industrial scale and technicapsufin its application.

Due to the extraordinary reduction properties, snsige and high reactivity of the
nanoparticles the company focuses its activityeduction technology used in rehabilitation
of groundwater, surface and mine water and numbetter applications. The company is
also active in the development of new iron—basedlyets, research of other applications of
the already produced nanoparticles and study optissibility of their effective stabilisation
and reactivity with selected pollutants.

Activity in nanotechnologies

Production of nanoparticles of zero—valent irosea@ch and development of its applications
for environmental protection and other possiblesustuccessful pilot tests of nano iron
application in removing groundwater contaminatibthae KARA Trutnov facility.

Responsible person

- Ing. Jan Slunsky — director

4.2.84 NANOTRADE S.R.O.
Mozartova 178/12, 779 00 Olomouc, I.D. 45307971
www.nanotrade.cz

A brief description of the Company

NanoTrade s.r.o. was founded in 2004. It condupfgied research and development in the
area of nanotechnology, it is active in the pops#dion of nanotechnology, commercial
application of research and it conducts manufaoguaind sales activity.

Number of employees: 5
Annual turnover: CZK 11 million (2011)

Activity in nanotechnologies

Applications using antibacterial properties of silvsurface protection and improvement of
surfaces using nanomaterials, nanomaterials in ggneeneration and environmental
protection, development and supply of additivesliguid and solid fuel, development and
manufacture of products for cosmetics and veteyinapplications, development and
manufacture of functional underwear under the Nidwver® brand (the company is the

owner of the Nanosilver® Trade Mark), number of lagh uses of technology in

manufacturing and sales of licenses, for exampted fwarmer, service and calibration
facility, special packaging, antibacterial packagietc.
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Projects implemented in nanotechnologies

- Project 7FP EU CSA type NMP Thematic Priority, Rotj name: NANOCOM —
“Lowering barriers for nanotechnology commercidisa via open innovation,” 2009—
2012; 16 partners from 10 countries, Project budg&tR 2.04 million, Coordinator:
Paul Cartledge, The University of Nottingham (Udit€ingdom), NanoTrade is a
partner in the project.

- Project 7FP EU Small — NMP Thematic Priority, Pobjsname: NANOFATE —
“Nanoparticle fate assessment and toxicity in thdrenment,” 2010—2014; 12 partners
from 9 countries, Project budget: EUR 3.25 millidBoordinator: Claus Svendsen,
Natural Environment Research Council (United KingloNanoTrade is a partner in the
project.

- Project MIT FR-TI2/205 — “Research and developm&niedical devices based on
nanomaterials,” 2010-2013; Principal investigaB®KDr. Jii Oborny, NanoTrade, Co—
principal investigator: prof. RNDr. Jitka UlrichovaCSc. Palacky University
Olomouc/Faculty of Medicine

- Project TA CR 02010148 — “Diagnostics and therapithwight upconversion
nanoparticles,” 2012—2016; Principal investiga®NDr. Jii Oborny, NanoTrade, Co—
principal investigators: RNDr. Petr JeZek, DrSastitute of Physiology AS CR, as.prof.
MUDr. Roman Smucler, CSc., Asklepion s.r.o.

Responsible persons
- RNDr. Jii Oborny — director for research and development

- Ing. Ladislav Tokik — company director

4.2.85 NOLIAC CERAMICS S.R.O.
Skolni 86, 503 44 Likice, 1.D. 25932888
www.noliac.com

A brief description of the Company

Noliac Ceramics s.r.o. (formerly Piezoceram s.rwgs founded in 2000.In 2006 the
Company joined the Noliac Group (the majority sherewned by the Danish company,
OLIAC A/S). It focuses on manufacturing and testipigzo—ceramics — high precision
piezo—ceramic converters, discs, rings, bars, platel tubes; piezo—ceramic substance and
microwave dielectric products — coaxial sensors|ediric resonators, dielectric substrates,
etc.

Number of employees: 41
Annual turnover: CZK 30.7 million (2010)

Activity in nanotechnologies

- Project 7FP EU SME Large, NMP Thematic Priority,0ject Name: HIPER-Act
“Innovative technology for high—performance piesmdlic actuators,” 2008-2012, 15
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partners from 6 countries, Project budget: EUR 7r8illion, Coordinator: Bjorn
Andersen, NOLIAC A/S (Denmark), Noliac Ceramicsipartner in the project.

- Project AS CR, “Nanotechnology for Society” prograg) KAN301370701 -
“Nanostructured macroscopic systems — technology ealmaracterisation,” 1/2007—
12/2011, Principal investigator: prof. RNDr. Mirasl Hrabovsky, DrSc., Palacky
University Olomouc/Faculty of Science, Co—princifratestigator for Noliac Ceramics
(PIEZOCERAM): Ing. Miroslav Boudys, CSc.

- Project MIT 2A-1TP1/092 - “Research of preparatioi nanoforms layered
piezoelectric material for implementation and pretchn of high temperature ultrasonic
transducers,” 7/2006-12/2011; Principal investigalag. Stanislav Starman, PhD.,
STARMANS electronics, s.r.o., Prague, Co—princippaestigator for Noliac Ceramics
(PIEZOCERAM): Bdivoj TylS

Responsible person

- Ing. Miroslav Boudys, CSc. — executive officer

4.2.86 OLCHEMIM S.R.O.
Slechtiteti 241/27, 770 10 Olomouc, |.D. 47154845
www.olchemim.cz

A brief description of the Company

Olchemim s.r.o. was founded in 1992. It suppliesgents for laboratory research
(antibodies, cytokines, anticytokines, auxins,)etc.

Activity in nanotechnologies

Participation in the project described below

- Project AS CR, “Nanotechnology for Society” prograg) KAN200380801 -
“Immunonanotechnologies for hormone diagnostics1/2008-12/2012; Principal
investigator: prof. Miroslav Strnad, DrSc., Instéwf Experimental Botany AS CR, Co—
principal investigator for OIChemIm: RNDr. L&kl Fréhlich.

Responsible person

- RNDr. Luckk Fréhlich — executive officer and co—owner of dmmpany

4.2.87 OMEGA ALTERMED A.S.
Dréazni 253/7, 627 00 Brno-Slatina, 1.D. 2538827
www.altermed.cz

A brief description of the Company

Company (established in 1998 as NOVA OLPLANT OLOMOM.s. in Olomouc and from
the year 2003 it operated as ALTERMED CORPORATIQ8l)as active in development,
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production and sales of pharmaceutical cosmetigsaltih products and nutritional
supplements. From the year 2008 it is an integaat pf the Omega Pharma Group from
Belgium operating in 40 countries.

Number of employees: 56 (2010)
Annual turnover; CZK 132.33 million (2010)

Activity in nanotechnologies

Use of nanoparticles in pharmaceutical productstkwan implementation of the project
described below:

- Project MEYS OE08005 — "Application of antimicrobjaroperties of nanotechnically
processed silver particles in pharmaceutical prtsd@louman and veterinary), health
products and cosmetics,” 2008-2011; Principal itigator: Ing. Tomas Hradil

Responsible persons
- Ing. Tomas Hradil — development

- Ing. Peter HUzevka — chairman of the board of dirsc

4.2.88 OPTAGLIO S.R.O.
Husinec Rez 199, 250 68 Prague—vychod, 1.D. 48950076
www.optaglio.cz

A brief description of the Company

Optaglio s.r.o. is a member of the Optaglio Groafmng with Optaglio Limited (Great
Britain) and Metallic Security (Czech Republic). fiocuses on the development and
manufacture of state of the art safety optical elets and holograms. This work involves
electron lithography technology and optical holgydpia recording.

Number of employees: 63
Annual turnover: CZK 312.10 million (2010)

Activity in nanotechnologies

- Structures suitable for RFID applications: develepiof optical variable elements of
holograms and relief diffraction structures

- Design, calculations, optimising and implementatafnrelief structures (typically in
resolution up to 254 000 dpi, relief depth gengraB0 — 190 nm) or customer masks (4"
substrates, details, min. 500 nm)

Projects implemented in nanotechnologies

- Project 7FP EU Small, NMP Thematic Priority, Projeame: NANOBIOTOUCH -
“Nano—resolved multi-scale investigations of humiactile sensations and tissue
engineered nanobiosensors”, 2010-2013; 12 parfrmrs 8 countries, Project budget:
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EUR 4.93 million, Coordinator: Robert Fekete, Umaiy of Birmingham (Great
Britain), Optaglio is a partner in the project.

- Project MIT FR-TI1/595 — “Amorphous oxide nanolayeaoted from aqueous solution
usable for industrial applications,” 2009-2011;neipal investigator: Ing. Katma
Konakova, Co—principal investigator: Ing. ZgnCerny, CSc., Inorganic Chemistry
Research Institute AS CR

- Project AS CR, “Nanotechnology for Society” prograg) KAN400100701 -
“Functional hybrid nanosystems of semiconductois aretals with organic materials,”
(FUNS), 2007-2011; Principal investigator: RNDr.h8slav Rezek, Ph.D., Institute of
Physics AS CR, Prague, Co—-investigator for Optagig. Libor Kotaka, Ph.D.

Responsible person

- Vladimir Zhukov — executive officer

4.2.89 PARDAM S.R.O0.

Registered address: Jiibka 2025, 530 02 Pardubice, 1.D. 25268694
Manufacturing facility: SoSkova 1562, 592 31 Novédtb na Moray
www.pardam.cz

A brief description of the Company

Pardam s.r.o. was founded in 1997. The Companyugesdnanofibre materials based on
organic and inorganic substances. The materialsparduced using a unique technology
based on the power spinning technology that usetsiteyal forces.

Nanofibre polymer membranes based on PA6, PUR aiN Polymers are the most
commonly used as filtration membranes in liquid gad environments. Inorganic nanofibre
materials based on T¥OSIO,, Al,Os, ZrO,, LTO, CeQ, ITO materials are used in industrial
applications such as composite materials, catalpsttieries, gas sensors, and solar or fuel
cells.

Pardam products are distributed world—wide by islesive sales and marketing partner
Kertak Nanotechnology s.r.o.

Number of employees: 9
Annual turnover: CZK 8 million (2011)

Responsible persons

- Daniel Mozi§ — executive officer and general divect
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4.2.90 PILANA TOOLS KNIVES, S.R.O.
Nadrazni 804 Hulin 76824, 1.D. 48530115
www.pilanamarket.cz

A brief description of the Company

Manufacturing and sales of tools, service of maalginools for wood and plastics, custom
tool manufacturing.

Number of employees: 173
Annual turnover; CZK 446.7 million (2010)

Activity in nanotechnologies

Participation on the project described below:

- Project MIT FR-TI3/373 — “Research and Developnaniew subledeburitic steel for
wood working with improved performance,” 2011-20P4incipal investigator: Ing. i
Krej¢ik, Co—principal investigator for PILANA TOOLS Kres s.r.o.: Ing. Zdeik Kolar

Responsible person

- TomasCudrnak — director and executive officer

4.2.91 PILSEN TOOLS S.R.O.
Tylova 57 Pilsen 3 31600, I.D. 25237314
www.pilsentools.cz

A brief description of the Company

The company originated in 1999 as SKO-TOOLS s.which took over the activities and
the employees of the former company, SKODA UNITEGHoO.In 2005 the Company
changed its name to SKO-TOOLS Group s.r.o. ances2@®8 it has been called PILSEN
TOOLS s.r.o. The Company is divided into three sloms; two manufacturing — the Tool
Division and Machine Repair Division — and a nonaofacturing one — the Finance
Division.

Activity in nanotechnologies

Implementation of the project described below:

- Project MIT FT-TA4/082 — “Development and optimigisurface treatment of tools,”
2007-2010; Principal investigator: Ing. Josef F&&c.,PILSEN TOOLS s.r.o., Co—
principal investigators: Ing. Jarosl&lip, lonbond CzechCoating s.r.o. and RNDr. Ivo
Stpanek, University of West Bohemia in Pilsen/Facoltylechanical Engineering

Responsible person

- Ing. Petr Jicha — executive officer

349



4.2.92 POULEK SOLAR S.R.O.
ElidSova 327/12, 160 00 Prague 6, I.D. 65416791
www.solar—trackers.com

A brief description of the Company

POULEK SOLAR s.r.o. was established in 1994; it ofantures and supplies chiefly non—
movable and movable stands for solar energy collsct

Number of employees: 0 (2011)
Annual turnover; CZK 6.6 million (2011)

Activity in nanotechnologies

Cooperation on the project described below:

- Project 7FP EU SME Thematic Priority, Project nai@RION — “Optimization of Si
solar cells, plastic materials and technologies tf@ development of more efficient
concentration photovoltaic systems”, 2008-2011;aétners from 4 countries, Project
budget: EUR 2.92 million, Coordinator: Franco RhEselntegra Renewable Energies
Srl.,, POULEK SOLAR spol. s r.o0. was a partner ia ginoject.

Responsible person

- Ing. Vladislav Poulek — executive officer and méjoowner of the company

4.2.93 PRIMECELL A.S.
Konévova 2660/141 Prague 3 13083, I.D. 27660320
www.primecell.cz

A brief description of the Company

PrimeCell a.s. was established in 2007. The Comgdanyses on applications involving
autologous and allogeneic human body cells andhendevelopment of material product
engineering (mostly with the use of nanotechnolpgy)ich are suitably combined. The key
areas of interest for the PrimeCell Group are na@gicoducts for modern therapy, including
tissue engineering products, somatic cell and g#merapy. In 2010 PrimeCell held
manufacturing know-how for 52 products in the amfa modern therapy and bio—
implantology.

Number of employees: 3 (2010)
Annual turnover: CZK 1.69 million (2009)
Activity in nanotechnologies

Development of polymer nanomaterials for patieaatment and cooperation on the project
described below.
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- Project MIT FR-TI3/605 — “Bio—Nano—mat Il — secogdneration nanomaterials for
biomedicine,” 2011-2012; Principal investigatorgldakub Scdlrek, PhD. MBA, Co—
principal investigator: Ing. Marcela Munzarova, EARCO s.r.o.

Responsible persons
- Ing. Josef Heller, MBA — chairman of the board wédtors

- Ing. Jakub Scirek, MBA — director

4.2.94 PRO-AQUA CZ, S.R.O.
Hrngitsk& 56/12, Usti nad Labems&sto 400 01, I.D. 25471406
WWW.pro—aqua.cz

A brief description of the Company

PRO-AQUA CZ, s.r.o. was formed in 2003; it spesidi in supply and assembly of
technological units and equipment for wastewater ginking water treatment.

Number of employees: 12 (2011)
Annual turnover: CZK 51.6 million (2011)
Activity in nanotechnologies

Work on the project described below:

- Project TA CR TA01021764 — “Modified biomass carsidor wastewater treatment,”
2011-2014; Principal investigators: Ing. Libor Nkya/ladimir Janeek, Dr. Ing.
Radovan Sorm, Co-principal investigators: Ing. Téndderer, Ph.D., Ing. Libor
Polach, Aquatest a.s., RNDr. Alena Sievieh.D., Technical University of Liberec

Responsible person

- Dr. Radovan Sorm — executive officer

4.2.95 PROGEO, S.R.O.
Tiché udoli 113, Roztoky u Prahy 252 63, I.D. 49651
www.1lprogeo.cz

A brief description of the Company

PROGEO, s.r.o. specialises in designing, evaluatind implementing hydrological and
hydrogeological projects, including groundwater tpotion, optimising operation of
catchment territories, evaluating and optimisingitaminated groundwater rehabilitation
work, applying mathematical models, calculating ent deposit reserves, conducting
hydro—geologic calculations related to opening elnding mining projects, etc.

Number of employees: 9
Annual turnover: CZK 4.70 million (2011)
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Activity in nanotechnologies

Participation on the project described below:

- Project TA CR TA01020348 — “Reversible storage rérgy in the rock massif,” 2011—
2014; Principal investigators: Mgr. Michal Viamk, Mgr. Jana Michalkova, RNDr.
Dagmar TrpkoSova, ISATech, s.r.0., Co—principalestigator for PROGEO: Ing. Jan
Uhlik

Responsible person

- Ing. Jan Uhlik Ph.D. — executive officer

4.2.96 PROSPON S.R.O.
Jitiho Voskovce 3206, 272 01 Kladno, I.D. 45145466
WWW.prospon.cz

A brief description of the Company

ProSpon s.r.o. focuses on the development andibdistm of implants and tools for

orthopaedics, traumatology and surgery. In its gment work the company cooperates
with many scientific institutions Czech Technicalnilkersity in Prague/Faculty of

Mechanical Engineering/ Institute of Solid MechaniBiomechanics and Mechatronics,
Charles University in Prague/lst Faculty of Medicirseveral institutes of Academy of
Science CR and others.

Number of employees: 26
Annual turnover: CZK 38.2 million (2011)

Activity in nanotechnologies

Cooperation on the project described below:

- Project MIT FR-TI3/088 — “Development of implantgpols and fixators with
antibacterial coating on the basis of nanostrudtuserfaces,” 2011-2013; Principal
investigator: Ing. Zdetk Cejka, ProSpon, spol. s r.0., Co—principal investiga Ing.
Jaroslav Hdal, CSc., MIKROPUR s.r.0., MUDr. Lucie Bakov4, CSc., Institute of
Physiology AS CR .

- Competence Centre Project TE01020390 — “Centrehefdevelopment of advanced
metallic biomaterials for medical implants,” 201848; Cooperation with the following
institutions: Institute of Chemical Technology, §ua/Faculty of Chemical Technology,
BEZNOSKA, s.r.o., LASAK, spol. s r.o., Prvni kmska strojirna Velka Bites, a. s.,
S.A.M. Holding s.r.o0., and UJP PRAHA a.s.

Responsible person

- Ing. Zdergk Cejka — executive officer and company director
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4.2.97 PROTEIX S.R.O.
Nad Safinou Il 365, Vestec, 252 42 Jesenice, 11386091
www.proteix.cz

A brief description of the Company

The firm (founded in 2005) manufactures highly parel biologically active recombinant
proteins.

Number of employees: 5
Annual turnover; CZK 1.1 million (2010)

Activity in nanotechnologies

- Project of AS CR, “Nanotechnology for Society” pramme, KAN200520702—
“Nanoimmunosensors for cytokine detection,” 2007E20Principal investigator: Ing.
Peter Sebo, CSc., Biotechnology Institute of AS €Rygue, Co—principal investigator
for Proteix: Ing. Ji Spika.

Responsible person

- Ing. Jii Spitka — executive officer

4.2.98 RADANAL S.R.O.
Okruzni 613, 530 03 Pardubice, I.D. 49813994
www.radanal.cz, www.indc.cz

A brief description of the Company

The firm focuses on applications of separation washand electrochemistry applied in
monitoring the effects of natural substances anitin on human health. It studies the
catalytic effect of nanoporous graphite in oxidat&imulation of substances with potential
biological activity for predicting their oxidatiostability and antioxidative properties.

Number of employees: 10
Annual turnover: CZK 5 million (2011)

Activity in nanotechnologies

- Project AS CR, “Nanotechnology for Society” program KAN208130801 — “New
design and exploiting nanobiosensors and nanosengor target medicine
(NANOSEMED),” 2008-2012; Principal investigator: glnJaromir Hubdlek, Ph.D.,
Brno University of Technology/Faculty of ElectricBhgineering and Communication,
Co—principal investigator for RADANAL: as.prof. IngleS Horna, CSc.

Responsible person

- as.prof. Ing. AleS Horna, CSc. — executive offiedremist — physical organic chemistry
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4.2.99 REFLEX s.r.o.
Novodvorska 994, 142 21 Prague 4 — Branik, 1.D.829@4
www.reflex—co.cz

A brief description of the Company

REFLEX s.r.o. focuses on development and manufacfwf precision X—ray instruments
for industrial and scientific applications. REFLEX a subsidiary of the British company,
Bede plc.

Activity in nanotechnologies

Cooperation on the projects described below
- Project AS CR, “Nanotechnology for Society” program KAN300100702 — “Creating
and probing nanostructures with X-ray lasers,” 2@0A2; Principal investigator: Ing.

Bedich Rus, Dr., Institute of Physics AS CR, Prague—@incipal investigator for
REFLEX: as.prof. PhDr. Ing. Ladislav Pina, DrSc.

- Project AS CR, “Nanotechnology for Society” prograg) KAN401220801 -
“Nanostructures of controlled size and dimensio208-2012; Principal investigator:
prof. Ing. Pavel Fiala, CSc., Czech Technical Ursitg in Prague/ Faculty of Nuclear
Sciences and Physical Engineering, Co—principakstigator for REFLEX: as.prof.
PhDr. Ing. Ladislav Pina, DrSc.

- Project MIT, TANDEM programme, FT-TA3/112 - “X-raynultilayer mirrors
replication technology,” 2006—2009; Principal intigator: as.prof. PhDr. Ing. Ladislav
Pina, DrSc.

Responsible person

- as.prof. PhDr. Ing. Ladislav Pina, DrSc. — exeaubfficer

4.2.100 RICARDO PRAGUE S.R.O.
Thamova 11-13/289 Prague 8 18600, |.D. 27160572
www.ricardo.com

A brief description of the Company

Ricardo Prague s.r.o. has been active since 200%oanses on research and development of
technical solutions for the automotive industrygtsias the design of engines, transmissions
and vehicles and technical calculations. The compganl00% daughter company of the
British Ricardo Consulting Engineers, Ltd.

Number of employees: 129 (2010)
Annual turnover; CZK 199 million (2010)

Activity in nanotechnologies
Participation in the project described below
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- Project MIT FT-TA3/106 — “The creation of a knowvhalatabase for handling the
design, technology and production of next genematmston rings,” 2006—2008;
Principal investigator: Ing. Petr MaSek, Buzululg—-@rincipal investigator for Ricardo
Prague: Ing. Vladimir Volak

Responsible person

- Ing. Vladimir Volak — executive officer

4.2.101 ROKOSPOL A.S.

Registered address: Krakovska 1346/15, 110 00 Pkahaé Mesto, 1.D. 25521446
Manufacturing facility: Kéovice 101, 763 41 Biskupice u Lutwvic
www.rokospol.cz

A brief description of the Company

ROKOSPOL a.s. is a Czech manufacturer of consbmctiompounds and paints. The
Company conducts its own research and developmeB@L2 the company built a new
facility in Kanovice where is concentrated production of a pha&dgic paints, research and
development center of paints and of constructi@nubals as well as a testing center.

Number of employees: 77
Annual turnover: CZK 133.5 million (2009)

Activity in nanotechnologies

Using nanoparticles in construction compounds aidte to improve their useful qualities.

Projects implemented in nanotechnologies

- Project MIT FI-IM4/175 — “Research and developmehtispersion carrier in water—
free environment for the new line of ecologic cogticompounds,” 4/2007-10/2009;
Principal investigator: PhDr. Antonin Kar, CSc.

- Project MIT IMPULS Programme, FI-IM5/231 — “Developnt of new nanostructures
based on nanodispersive oxo-bisulphides Ti, CdaZactive materials for degradation
of warfare agents,” 6/2008—12/2010; Principal inigegor: Mgr. Vaclav Stengl, Ph.D.,
Inorganic Chemistry Research Institute, AS CR, Hesi — ReZ, Co-principal
investigator for ROKOSPOL: PhDr. Antonin &aii, CSc.

Results/Cooperation

The development of thBetoxy Color— a product which causes active reduction in harmfu
substances in atmosphere using photo—catalytictioeacThe product was developed in
colaboration with the Inorganic Chemistry Resedrddtitute, AS CR. More specifically it is
the application of spherical nanodispersion pasaf TiG.

Responsible person

- Ing. Pavel Kaszonyi — general director
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4.2.102 SAFIBRA, S.R.O.
Cernokostelecka 1621, 251 &icany, 1.D. 25787012
www.safibra.cz

A brief description of the Company

SAFIBRA, s.r.0. specialises in research and devetoy in the area of optics, in particular of
optical fibre sensors and systems.

Number of employees: 11
Annual turnover: CZK 26.3 million (2011)

Activity in nanotechnologies

Participation in the project described below:

- Project 7FP EU SME, NMP Thematic Priority, Projeatne: I-PROTECT - “Intelligent
PPE system for personnel in high risk and complexirenments,” 2009-2013; 16
partners from 7 countries, Project budget: EUR iBion, Coordinator: Katarzyna
Buszkiewicz—Seferynska, Cenetralny Institut Ochro®yracy—Panstwowy Institut
Badawczy (Poland), SAFIBRA, s. r.0. is a partnethia project.

Responsible person

- Ing. Ladislav Sasek, CSc. — executive officer

4.2.103 SEVAPHARMA A.S.
Pramyslova 1472/11, 102 19 Prague 10 — Hostik®. 25107305
www.sevapharma.cz

A brief description of the company

A manufacturer of preparations, diagnostics andobgpsitization allergens, Immodin —a
normalising preparation for weakened immunity, &l ws bacterial and virus vaccinations —
mostly those which are used in mandatory immurosadif children.

Number of employees: 34 (2010)
Annual turnover: CZK 23.1 million (2010)

Activity in nanotechnologies

- Project AS CR, programme Nanotechnology for Socitygramme — KAN200520704
“New nanoparticles for ultrastructural diagnostic9)1/2007-12/2011; Principal
investigator: as.prof. RNDr. Pavel Hozak, DrScstitate of Molecular Genetics As CR,
Prague, Co—principal investigator for SEVAPHARMANRY. Marek Mo3a, Ph.D.

Responsible person

- Ing. Tibor Bily — executive director
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4.2.104 SHM, s.r.o.
Pramyslova 3020/3, 787 01 Sumperk, |.D. 47976519
www.shm—cz.cz

A brief description of the company

SHM, s.r.o. is a coating centre, which focuses pplyang abrasion resistant coating on
cutting, forming, pressing, sheer—cutting, forms fwessure—casting of aluminium and
components for automotive industry. It applies fayper and nanocrystal PVD coatings.

Number of employees: 70
Annual turnover: CZK 83 million (2011)

Activity in nanotechnologies

Research and development of nanostructured andcoanpmsite abrasion resistant layers
prepared with the use of PVD technology, develognemd design of equipment for
nanostructured PVD coating application.

Research and development achievements in nanotectogy

- Applied nanostructured coating on several millibmeplaceable blade plates and several
hundred thousand spindle tools

- SHM designed coatings were brought to the manufigfiprocess and introduced on
the market as part of the EU 6FP EU MACHERENA proje- “New tools and
processes for improving machining of heat resistatibys used in aerospace
applications,” 1/2004-6/2007;

Responsible persons/experts
- RNDr. Pavel Holub&— coating development and company director
- Mojmir Jilek — coating technology development agskarch and development manager

- RNDr. Michal Sima — coating development

4.2.105 SINBIO, S.R.O.
Na BaStach 1, 281 23 Stary Kolin, 1.D. 24733067
www.sinbio.cz

A brief description of the company

SinBio, s.r.0. focuses on research and developofeaqiplications in the area of regenerative
medicine, especially in cell therapy and tissue ireg®ying application. It is a non—
consolidated member of the Sindat Group.

Number of employees: 5
Annual turnover; CZK 3 million (2011)
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Activity in nanotechnologies

Research and development in the area of tissuaegrgng with the use of nanofibres.

Responsible person

- Ing. Karel Havléek, Ph.D, MBA — chairman of the board of directors

4.2.106 SOLARTEC SPOL. S.R.O.
Televizni 2618, 756 61 Roznov pod Radkostl.D. 49610040
www.solartec.cz

A brief description of the company

Solartec spol.s r. 0. has specialised in photomo#pplications since its foundation in 1993

by the employees of the former Tesla company. Bssidanufacturing solar cells and panels
from monocrystalline silica the company also designd manufactures photovoltaic systems
and power generation facilities (FVS, FVE), suppl@hotovoltaic panels and components,
provides solutions in powering industrial applicas and brings electric power to locations
without access to the power grid.

Number of employees: 63
Annual turnover: CZK 2,000.00 million (2010)

Activity in nanotechnologies

Cooperation on the project described below:

- Project 7FP EU SME Large, NMP Thematic Priorityoject Name:“N2P Flexible
production technologies and equipment based on sghesic pressure plasma
processing for 3D nano structured surfaces,” 20082222 partners from 8 countries,
Project budget: EUR 10.47 million, Coordinator: Veal Krause, Fraunhofer—
Gesellschaft zur Foerderung der Angewandten Forgrhitl V (Germany), Solartec
spol. sr.o. is a partner in the project.

- Project AS CR, Nanotechnology for Society Programm{@&N100500652 -
“Heterogeneous and hybrid nanocomposite matenilsdlar cells,” 07/2006—-12/2010;
Principal investigator: RNDr. i Pfleger, CSc., Institute of Macromolecular Cheryis
AS CR, Co—principal investigator for Solartec: Drg. AleS Poruba, Dr.

Responsible persons
- Dr. Ing. Ale$S Poruba, Dr. — development

- Ing. JaromiiRehak — executive director
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4.2.107 SINTEX A.S.
Moravska 1078, 560 0Reska Febova, I.D. 25298496
www.sintex.cz

A brief description of the company

In 2009 SINTEX a.s. merged with its sister compa®yolsin s.r.0.The Company focuses on
research, development and manufacturing of techrietiles (woven and knit) with
antibacterial properties aimed mainly towards ttaqrtion of human health and the material
itself. The Company participates in verification pybcessability and searching for suitable
applications for nano—modified fibres and nanofimaterials.

Number of employees: 113
Annual turnover: CZK 197.7 million (2011)

Activity in nanotechnologies

Development of barrier textile with high efficienogf UV ray, microbial and other
protection; participation in implementation of tlesearch projects defined below:

- Project MIT FT-TA4/134 — “New multifunctional telei for health care,” 2007-2009;
Principal investigator: Ing. Jan Marek, CSc., Ixoger.o., Co—principal investigator for
Spolsin (now SINTEX): Ing. Zdesk Hroch, Ph.D.

- Project EUREKA E! 3778, MANGO Programme — “Managouantamination by fibrous
product systems,” 1/2007 —1/2010; Coordinator améhcipal investigator: VTT,
Technical Research Centre of Finland, 10 partidgaBpolsin (now SINTEX) is a
project co—researcher.

Achievements in nanotechnology research and develmgnt

- Complete product: antibacterial textile with incsed UV protection

Responsible person

- Ing. Jaromir KaSpar — chairman of the board ofatines

4.2.108 STARMANS electronics, s.r.o.
V Zahradach 24,180 00 Prague 8, I.D. 49705733
www.starmans.net

A brief description of the company

STARMANS electronics, s.r.0. is a engineering angbpty company focused on
development and manufacturing of ultrasound systemd chiefly ultrasound probes,
thickness—meters, defectoscopic devices and autdnazfectoscopic lines.

Number of employees: 40
Annual turnover: CZK 99 million (2005)
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Activity in nanotechnologies

Coordination of research work conducted within ftsenework of the projects listed below;
participation in implementation of the researchjgcts defined below:

- Project MIT, “Sustainable Prosperity” programme,-2AP1/147 — “Research and
semiconductive nanotubes for implementation of pélectric components,” 5/2007—
12/2011; Principal investigator: Ing. Stanislavr8tan, Ph.D.

- Project MIT, “Sustainable Prosperity” programme, -4AP1/092 - “Researching
preparation of nanoforms of layered piezoelectfims high—temperature ultrasound
converters,” 7/2006—-12/2011; Principal investigatog. Stanislav Starman, PhD.

- Project MIT, TANDEM programme, FT-TA4/126 — “Reseglarof semiconductive
nanotubes for implementation of cold emission conemts,” 1/2007-12/2010; Principal
investigator: Ing. Stanislav Starman, Ph.D.

Responsible person

- Ing. Stanislav Starman, Ph.D. — executive officer

4.2.109 SVCS PROCESS INNOVATION S.R.O.
Optatova 37, Brno—Jundrov, 637 00, I.D. 27711170
WWW.SVCS.CZ

A brief description of the company

SVCS Process Innovation s.r.o. designs and manmuéscturnaces for the semiconductor and
photovoltaic industry.

Number of employees: 23 (2010)
Annual turnover: CZK 25.4 million (2010)

Activity in nanotechnologies

Work on the project described below:

- Project TA CR TA01011740 — “Hybrid high—density letemperature microwave
plasma sources in matrix configuration suitable goswth of advanced materials and
their (hano) composites on 2D and 3D substratd31122014; Principal investigators:
Ing. Anton Pijak, Ing. Jaroslav Doldk, Ing. Pavehminek and Ing. Ji Pitrun from
SVCS Process Innovation s.r.o., Co—principal ingesbrs: Ing. Alexander Kromka,
Ph.D., Mgr. Martin Cada, Ph.D., Mgr. Zdeék Hubicka, Ph.D., RNDr. Lubomir
Jastrabik, CSc. RNDr., \&tslav Stradk, Ph.D., Institute of Physics AS CR

Responsible person

- Ing. Jaromir Dolak — executive director
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4.2.110 TECHNISTONE, A.S.
Bratti Stefarti 1070 Hradec Kralové 50003, 1.D. 25932080
www.technistone.eu

A brief description of the company

Technistone, a.s. is a manufacturer of conglomératene used for kitchen counters, wall
and floor tiling, window sills, etc. The hardenedchnistone® stone is 90% comprised of
natural materials — mostly quartz and granite. Addal components are resin, colour
pigments and selected additives.

Number of employees: 182
Annual turnover: CZK 457 million (2010)

Activity in nanotechnologies

Participation on the project described below

- Project MIT FR-TI1/302 — “Engineered stone andfitactional surface treatments,”
2009-2012; Principal investigator: IngtiJLudvik, Co—principal investigators: Ing.
Lubomir Kub&, Centre for Organic Chemistry Ltding. Libor Mastny, CSc. —
Institute of Chemical Technology, Prague/FacultZbemical Technology

Responsible person

- Ing. Michal Tamchyna — chairman of the board oédiors

4.2.111 TECHNOLOGIE A INOVACE 0O.S.
Davidkova 987/123, 180 00 Prague 8, I.D. 27000656
www.transfertechnologii.eu

A brief description of the company

A civic association focused on the support and ém@ntation of technology transfer,
innovation in industrial companies and supportdaation in the area of innovation.

Projects implemented in nanotechnologies

- Project 7FP EU Network, KBBE Thematic Priority, jed name: HIGHTECH
EUROPE - “European network for integrating new textbgies for food processing,”
2009-2013; 22 partners from 10 countries, Projeatiget: EUR 704 million,
Coordinator: Volker Heinz, Deutches Institut Fur be@smitteltechnik (Germany),
Technologie a inovace is a partner in the project.

- Transfer of technology and development of new pies of manufacturing nanofibres
and their application.Cooperation with the Resedmslitute of Food Industry Prague

Responsible person

- Ing. Milo$S Beran — head of the nanostructured n@tedevelopment project
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4.2.112 TERMIZO A.S.
Dr. Milady Horékové 571, 460 06 Liberec, 1.D. 64850
Www.termizo.mvv.cz

A brief description of the company

TERMIZO a.s. focuses on processing of waste antldar@hpower generation.
Number of employees: 38

Annual turnover; CZK 264 million (2010)

Activity in nanotechnologies

Development of technology for manufacturing naner8 to separate solid pollutants.

Projects implemented in nanotechnologies

- Project MIT FR-TI1/457 — “Research and developmeifiltration nanomaterials —
reduction of flue gases and other industrial erorssi” 2009-2012; Principal
investigator: prof. Dr. Ing. fi MarySka, CSc., Co—principal investigator for ECGOT
Ing. — Martin Sprync, Co—principal investigator fBERMIZO a.s. Ing. Petr Novak

Responsible person

- Ing. Pavel Bernat — chairman of the board of daesct

4.2.113 TESCAN, A.S.
LibusSina t. 21, 623 00 Brno, I.D. 41600240
www.tescan.com

A brief description of the Company

TESCAN is a modern company focused on the develapgrmpeoduction and sale of scanning
electron microscopes, accessories for microscopeésaftware. It is a supplier of individual
instruments, systems and solutions for a wide tsadéapplications, often designed to meet
clients’ special requirements.

Number of employees: 165
Annual turnover: CZK 660 million (2011)

Activity in nanotechnologies

Development and production of instruments and watkans for visualisation and analysis
of nano objects, nano fabrication of ion beamspnaanipulation.

Projects implemented in nanotechnologies

- Project 7FP EU Project name: “UnivSEM — Universal &M as a Multi-nano
analytical tool,” 2012 —2015; 8 partners from 3 countri€gordinator: IngJaroslav
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JiruSe, PhD., TESCAN, a.s.Partners in the project: TOFWERK AG (Switzerland),
Swiss Federal Laboratories for Materials Testing Research — EMPA (Switzerland),
Max Planck Institute for the Science of Light (Gamyg), SPECS Surface Nano Analysis
GmbH (Germany), BUT, AMIRES Sarl (Switzerland), VeI Wissenschaftliche
Instrumente und Technologie GmbH (Germany).

Project —7FP EU SME type, NMP thematic prioritypject name:“FIBLYS — Multi—
functional Analytical Focused ion beam tool for atethnology,” 2008-2011;
8 partners from 4 countries, Coordinator: Frank dgmmann, Institut fur Photonische
Technologien E.V. (Germany); TESCAN was a partnehg project.

Project MIT FR-TI2/756 — “Advanced automated natroicturing using electron and
ion beams,” 2010-2012; Principal investigator: Martin Zadrazil, PhD

Project MIT FR-TI2/736 —“Modular scanning electranicroscopy,” 2010-2014;
Principal investigator: Ing.Jaroslav JiruSe, Ph@o—principal investigators: Ing.
Alexander Kromka, Ph.D., Institute of Physics AS,QRof. RNDr. Tomas Sikola,
CSc.,Brno University of Technology/Faculty of Mealwal Engineering

Project MIT FR-TI14/660 — “Multimodal holographic enoscope,” 2012—-2014; Principal
investigator: TESCAN, a.s., Partners in the projBcho University of Technology and
the Institute of Molecular Genetics AS CR

Project Ministry of Interior VG20102015065 — “Inttoction of field ion microscopy

techniques (FIB) into forensic casework and expeattices of the Police of the Czech
Republic for analysis of traces in graphic, physi@mical and technical expertise,"
2010-2015; Principal investigator: Institute of m@imology, Partners in the project:
TESCAN, a.s. and Charles University in Prague

Project TA CR TA02011272 — “The development of ateiaction chamber for laser—
induced breakdown spectroscopy (LIBS),” 2012—-20P4incipal investigator: Brno
University of Technology, Partner in the projecEJCAN, a.s.

Project TA CR TE01010233 — “Advanced microscopy apeéctroscopy platform for
research and development in nano and microtechiesicg AMISPEC,” 2012-2019;
Principal investigator: Brno University of Technglg Partners in the project: TESCAN,
a.s., Institute of Scientific Instruments AS CRy.v, OPTAGLIO, s.r.o.,, and ON
SEMICONDUCTOR CZECH REPUBLIC, s.r.0.

Project MIRA — the development and implementatidn ntanufacturing of higher
resolution REM with Schottky's cathode

Project LYRA — the development and implementatiémmanufacturing of equipment
with focused electron and ion beams for visualisgtianalysis and creation of nano—
objects

Results of research and development in nanotechnglies

MIRA — the manufacture and sale of next—generatmgh-resolution REM, co—
operation with Charles University in Prague

LYRA — completion of prototype development, coopera with EMPA — the Swiss
research institute
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- 3D Live — patent application for a 3D system fonm@bject imaging
- EBSD electron detection method (2008)
- TIMA - focused beam analysis (2010)

- Equipment for beam imaging (2008)

Responsible person

- Ing. Jaroslav Klima — chairman of the board of ciies

4.2.114 TIMPLANT S.R.O.
Sjednoceni 77/1, 725 25 Ostrava—Polanka, I.D. 288567
www.timplant.cz

A brief description of the Company

The Company focuses on the development and manuoéagt dental and veterinary implants
and nanoimplants, surgical instruments, accessandslveolar distraction instruments.

Number of employees: 5
Annual turnover: CZK 4.62 million (2011)

Activity in nanotechnologies

Research and development of bulk nanostructurederiatgt for medical applications,
application of nanostructured titanium in the pretitin of dental implants and research and
development of technology for the production of mamatings for dental implants. The
development of nanostructured titanium and nanostrad nickel titanium.cal applications.
Projects implemented in nanotechnologies

- Project FP7 EU — ViNaT Project name: “Theoreticalalysis, Design And Virtual
Testing of Biocompatibility and Mechanical Propesti Of Titanium Based
Nanomaterials,” 2011-2013; Principal investigafor.ludék DluhoS, Timplant s.r.o.

- Project MIT FR-TI1/4150-"Research and developmdntamostructured materials for
medical applications,” 2009-2012; Principal invgator: Ing.Michal Zemko, Ph.D.,
COMTES FHT a.s., Co—principal investigator for Tiamt s.r.o.: Dr. Ing. Lugk Dluho$

Results of research and development in nanotechnglies

Product — Nanoimplant dental implants, veterinanplants, distracters

Responsible person

- Dr. Ing. Luctk DluhosS — ownerof the company, research
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4.2.115 TOP-BIO, S.R.O.
Jordana Jovkova 3262, 143 00 Prague 4, |.D. 6457889
www.top—bio.cz

A brief description of the Company

The Company is a Czech manufacturer of agents fochbmistry with an accent on
complete securing of high quality reagents for afigption of DNA fragments using
polymer chain reactions (PCR), the manufactureeaqfipment for quick isolation of RNA
from cells, tissues and body fluids, and reveraedtription of RNA on cDNA.

Number of employees: <5
Annual turnover: CZK 8.2 million (2010)

Activity in nanotechnologies

Cooperation on implementation of the projects dbedrbelow:

- Project, AS CR, “Nanotechnology for Society" pragrae, KAN200520701 — “Nano—
PCR — an ultrasensitive test for the detectiorpet#ic proteins in body fluids," 1/2007-
12/2011, Principal investigator: RNDr.Petr Drab&rSc., Institute of Molecular
Genetics AS CR, Prague, Co—principal investigaioffOP—BIO: Marek Draber, MBA

- Project AS CR, "Nanotechnology for Society” prograey KAN200520703 — “The use
of ultrasound in nanomedicine,” 1/2007-12/2011n&pal investigator: as.prof. Ingi0i
Neuzil, CSc., Biotechnology Institute AS CR, Prag@»—principal investigator for
TOP-BIO: Marek Draber, MBA

Responsible person

- RNDr. Petr Draber, DrSc.— executive officer andoeaier of the company

4.2.116 TTS, S.R.O.
Novodvorska 994, 142 21 Prague 4, 1.D. 48026395
www.tts—co.eu

A brief description of the Company

The Company focuses of development and manufaofuspecialised vacuum deposition of
metal and dielectric films, starting with thicknessf 2 nm, for applications in
microelectronics, X-ray optics, sensors etc., imhiag of sputtered films.

Number of employees: 3
Annual turnover: CZK 4.5million (2010)

Activity in nanotechnologies

Special deposition methods enabling the creationthiri films and multi films with
subnanometre—structure and layers thicknessesZrom,; participation in implementation of
research project defined below:
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- Project MIT FT-TA2/018 — High—tech energy beam testhgies for the deposition and
treatment of films for the production of electrasic 1/2005-12/2008; Principal
investigator: Ing.Karel Strobl, ELCERAM a.s., HradeKralové, Co-—principal
investigator for TTS: RNDr.Jaroslav Merta, CSc.

- Project MIT FT-TA3/112 — “X-ray multilayer mirroeplication technology,” 4/2006—
12/2009; Principal investigator: as.prof. Ing. Lddv Pina, DrSc., REFLEX s.r.o.,
Prague, Co—principal investigator for TTS: RNDraiav Merta, CSc.

Experts/field
- Ing. Jaromir Mirovsky — vacuum film sputtering

- RNDr. Jaroslav Merta, CSc.— vacuum film sputtering

4.2.117 UJP PRAHA, A.S.
Nad Kaminkou 1345, 156 10 Prague — Zbraslav, 10098247
WWW.Ujp.cz

A brief description of the Company

The Company is a successor to the ormer Institbitéuglear Fuels, which was a detached
facility of the DIAMO state enterprise. The Compaspecialises in research, development
and production of radiation therapy systems. Thee qwoduction programme is cobalt
irradiator for radiation therapy.In materials eregring, the Company is involved in the
development of special alloys and pseudoalloysaities out corrosion experiments and
analyses, analyses of structure, useful life afetyaf technological units.

Number of employees: 86 (2011)
Annual turnover: CZK 261.20 million (2011)

Activity in nanotechnologies

Work on the projects described below

- Project MIT 2A-1TP1/037 “Nuclear power plant safétythe event of LOCA-type
emergencies,” 2006-2011; Principal investigatorg. IrOlga Blahova, Ph.D., the
University of West Bohemia in Pilsen/Faculty of Apd Science, Co—principal
investigator: Ing. Karel Kloc, CSc., UJP Praha a.s.

- Project MEYS OC 103 — Photocatalytic technologied aew nanosurface materials —
issues in the application of photocatalytic nanfasur materials in European safety risk
resolution,” 2006—2009; Principal investigator: IfkgantiSek Peterka, Ph.D.

Responsible persons
- Ing. JosefCmakal — research and development

- Ing. Karel Kloc, CSc. — chairman of the board o&diors
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4.2.118 VAKOS XT A.S.
Pernerova 28a, 180 00 Prague 8, I.D. 256 56 180
www.vakosxt.cz

A brief description of the Company

The Company is active in research, development @ntbulting activities in pharmacy,
cosmetics and dietary supplements.

Activity in nanotechnologies

The disinfectant effects of nanoparticles, theafsganoparticles in dermatology.

Projects implemented in nanotechnologies

- Project MIT FT-TA5/005- “Advanced types of zeolites and their applicatibr)08—
2010; Principal investigator: Ing&viceslava Tokarova, CSc., Inorganic Chemistry
Research Institute, Co—principal investigators. lhgsef Konény, Vakos XT, a.s., and
prof. Ing. Ji Cejka, DrSc., J. Heyrovsky Institute of Physical Gietry AS CR

- Project MIT FR-TI1/548- “Pilot project for manufacturing of nanoparticle axides
and mixed oxides of Zr, Ti, Al, Li and Mn,” 2009-2®; Principal investigator: prof.
Ing. Bohuslav Dolezal, CSc., Co—principal investigs: Ing. Josef Korimy, Vakos XT
a.s, and Ing. Vladimir Zdimal, CSc.,ICT/FacultyGifemical Engineering

Responsible person

- Ing. Bohuslav DoleZal — chairman of the board oéctiors

4.2.119 VIDIA SPOL. S.R.0.
Nad Safinou IK. 365, Vestec, 252 42 Jesenice u Prahy, I.D. 165662
www.vidia.cz

A brief description of the Company

The Company is a Czech manufacturer of diagnogttems for the detection of the herpes
virus and antibody and other biomarkers for reseguarposes, the design of ELISA tests,
their development and optimisation, custom synthes$ipeptides for human and veterinary
medicine and for research in biochemistry, phardwggoand immunology.

Number of employees: 25
Annual turnover: CZK 37 million (2011)

Activity in nanotechnologies

Cooperation on implementation of the projects dbedrbelow:

- Project MIT FR-TI1/313 — “New technologies for diagtics of selected pollutants in
the environment,” 2009-2012; Principal investigatBNDr. Alena Forejtova, Ph.D.,
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Co—principal investigator for the Institute of Chead Technology, Prague/Faculty of
Food and Biochemical Technology: prof. Ing. Paveué&h, DrSc.

- Project, AS CR, “Nanotechnology for Society" pragrae, KAN200520701 — “Nano—
PCR — an ultrasensitive test for the detectiorpetsic proteins in body fluids," 1/2007—
12/2011; Principal investigator: RNDr. Petr Drab&rSc., Institute of Molecular
Genetics AS CR, Prague, Co—principal investigadoMiIDIA: Ing. Michaela Polakova

- Project AS CR, “Nanotechnology for Society” prograsy KAN200520702 — “Nano
immunosensors for cytokine detection,” 1/2007-1282@rincipal investigator: Ing.Petr
Sebo, CSc., Biotechnology Institute AS CR, Prag@Ge-principal investigator for
VIDIA: RNDr. Ludék LepSa, Ph.D.

- Project AS CR, “Nanotechnology for Society” progragy KAN200670701 — “Surface
plasmon resonance biosensors and protein arraysnéatical diagnostics,” 1/2007—
12/2011; Principal investigator: Ing.fJiHomola, CSc., Institute of Photonics and
Electronics AS CR, Prague, Co—principal investigafor VIDIA: MUDr. Pavel Jinoch,
dr. Bédajankova

Responsible persons
- RNDr. Lukk LepSa, Ph.D. — researcher

- Ing. Michaela Polakovéa — executive officer

4.2.120 VODNIi ZDROJE CHRUDIM, S.R.O.
U Vodarny 137, Chrudim 53701, 1.D. 15053865
WWW.VZz.CZ

A brief description of the Company

The Company has been active in water managemergrancbnmental protection.
Number of employees: 25

Annual turnover: CZK 33.8 million (2011)

Activity in nanotechnologies

Work on the project described below:

- Project TA CR TA01010552 — “The use of membraneth wianopores to reduce the
health risks of VOCs from small water sources,” 2&013; Principal investigators:
Ing. Lubomir Kiz, Ph.D., Ing. MarekCaslavsky, Ph.D., Co—principal investigators:
MUDr. Magdalena Zimova, CSc. National Institute Rdiblic Health in Prague, prof.
RNDr. Pavel Danihelka, CSc., Mining University — chaical University
Ostrava/Faculty of Safety Engineering, prof. Ingleidka Wittlingerova, CSc., Czech
University of Life Sciences, Prague/Faculty of Eopwimental Science

Responsible person

- Ing. Lubomir Kiz — executive officer
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S. OTHER ORGANISATIONS

5.1 THE CZECH SOCIETY FOR NEW MATERIALS AND
TECHNOLOGIES

Novotného lavka 5, 116 68 Prague, ID: 49370626

www.csnmt.cz

A brief description of the Society

The Czech Society for New Materials and Technod@@SNMT), founded in 1993, is a

voluntary association of individual members andifagons which have a registered address
in the Czech Republic. It is governed by its ownléwys.Since 1993, CSNMT has been a
member of the Federation of European Materials édiesi (FEMS), which associates 22
materials companies from 22 European countriesceS2004, CSNMT has also been a
member of the Czech Association of Scientific ardhhical Societies (CSVTS), which is a
voluntary association of over one hundred scienéfitities in the Czech Republic.

The activity of CSNMT is focused on developing tireative and professional skills of its
members, expanding scientific and technical devakg in the area of new materials and
technologies, including their applications in maatfiring, and on supporting international
cooperation. The president of the association.jzafing. Karel Sperlink, CSc., FEng.

Activity in nanotechnologies

Within CSNMT there is a Section of Nanosciences aridanotechnology
(www.csnmt.cz/nano), which has 140 members. Theagmmof the section is Ing.filia
Shrbena.

Organisation of professional conferences, seminaed lectures

- Since 2009, in cooperation with Tanger s.r.o., CINh&s organised thdANOCON
international conference (www.nanocon.cz). The third annual conference, twhaok
place in Brno on 21 — 23 September 2011 in the M&rdHotel, was co—organised with
tha participation of the Regional Centre of Advahdechnologies and Materials at the
Palacky University Olomouc and was attended by 8%perts from 28 countries.
NANOCON has become an important event of its kimthie Central European Region.
In 2012 this conference will take place on 23 -t%ober in Brno. Participation of 370
experts from 32 countries is expected. The NANOCEuference follows in the
tradition of the NANO Conference, which was orgadisrom 2002 — 2005 at the Brno
University of Technology/Faculty of Mechanical Engéring.

- The implementation of Project Ministry of Educatioriouth and Sports LA09045 —
“Participation of the CSNMT in support of researdf nanotechnology and
nanomaterials in the European Union”, 2009-201)jeet manager: Ing. idha
Shrbena. Thanks to the project CSNMT has been edgagan international dialogue on
responsible nanotechnology research and EU leaabatdisation. One of the project’s
focuses is also mapping nanotechnology researcitsande in the Czech Republic.
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Participation in the activities of the Europeartiatives, MNT ERA NET (2006—2008)
and MNT ERA NET Il (2009-2011) within the framewookthe 6FP EU and 7 FP EU
as one of the 24 members of the European consorfince 2007, despite persisting
ambiguity about government support of ERA NET reslean the Czech Republic, 8
research projects in basic and applied researdtectenithin the MNT ERA NET Il
initiatives with the participation of the total ofl Czech organisations were
implemented.

Publishing activity
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The publication “Nanotechnologies,” Authors: Ingasllo Prnka, DrSc. and as.prof. Ing.
Karel Sperlink, CSc., 2004, ISBN 80-7329-070-7

The publication “Nanotechnologies in the Czech Rdipu2005,” Authors: Ing. Libor
Kraus, as.prof. RNDr. Jitka Kubatova, CSc., Ingsia Prnka, DrSc., Ing. iha
Shrbena and as.prof. Ing. Karel Sperlink, 2005 NSB—-7329-111-8

The publication “NanotechnologieGeské republice 2008, Authors: Ing. Tasilo Prnka,
DrSc., Ing. Jina Shrbena and as.prof. Ing. Karel Sperlink, 2088N 978-80-7329—
187-7

The publication “Nanotechnologies in the Czech Réipu2008,” Authors: Ing. Tasilo
Prnka, DrSc., Ing. fiha Shrbena and as.prof. Ing. Karel Sperlink, CBENg., 2008,
ISBN 978-80-7329-193-8



6. EDUCATION IN NANOTECHNOLOGIES IN THE
CZECH REPUBLIC

Nanotechnologies are considered to be one of thet important technologies for the 21
century, since they can solve many of today's bl using ultra—small, light, faster,
efficient and more effective materials, componeatsl systems, which often work on
completely new principles. For the full potentidlnanotechnologies to be utilised, qualified
professionals are necessary in this cross—diseglifield, besides research and development
of new products and educational techniques. Atpttesent time nanotechnologies must be
understood as a field which combines the naturinses with technical and biomedical
fields to achieve new, non-traditional solutiondugation in nanotechnologies consequently
requires, more than in other disciplines, an ingeiglinary approach and the education of
experts who are knowledgeable in a variety of gigeés, which until now have been taught
separately.At the same time educational activitiest include, besides scientific knowledge,
training and education related to respecting thetheenvironmental, safety, ethical, legal
and social risks connected with research and usarmftechnologies.

The first steps in the field directly focusing cdueation in nanotechnologies were not noted
in the Czech Republic until 2005. In other word®reé was a certain delay in comparison
with certain countries in Western Europe or the USA the past few years, however,

practically all the institutes of higher learning the Czech Republic which are focused on
science and technology have applied for the adatish of a study programme related to
nanotechnologies.

The first university in the Czech Republic to acquaccreditation of a three—year bachelor’s
and two—year master’s programme in nanotechnologias theMining University —
Technical University of Ostrava (http://nanotechnologie.vsb.cz). The "Nanotechgglo
study programme was launched in the 2007/2008 auadgear, in Czech and in English.
The bachelor's degree programme provides a foumdlaith mathematics, physics and
chemistry and an overview of nanosciences and eahoblogies. The master’'s programme
offers a deeper look at the electronic structufematerials, optical and magnetic properties
and new experimental methods in chemical or physiecialisation. Graduates can
continue in the integrated doctoral study programme

The study is based on scientific disciplines (irrtipalar physics and chemistry) and
engineering approaches and takes advantage oktsermel and laboratory facilities of the
participating subjects. The basic goal of the Nacdnology study programme is to
familiarise students with the revolutionary propestof nanostructures, nanoparticles and
nanoinstruments and their possible applicationthémear future within three basic modules:

1) Technologies of nanostructured materials, theipgration and synthesis,

2) Application of nanostructures in optics, magnetisthemistry, electronics and
mechanics,

3) Diagnostics and measurement techniques for nanoalatbaracterisation.
The following TUO institutes participate in the lisation of the study programmes:

The Institute of Physics at the Faculty of MiningdaGeology and the Centre for
Nanotechnology University Institute, which guarantmost of the subjects, as well as the
institutes and departments from the Faculty of NleehEngineering, the Faculty of
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Metallurgy and Material Engineering, and the Facultf Electrical Engineering and
Informatics.

At the CzechTechnical University in Prague- Facultyof Nuclear Science and Physical
Engineering (http://kfe.fjfi.cvut.cz) the Physics of Nanostructure major was created in
2005in the Physical Electronics” master's study programme tlogie with other
departments at CTU and institutes of AS CR.The aptar of this specialisation is the
Department of Physical Electronics at the CTU Rgcof Nuclear Science and Physical
Engineering. Employees from the Institute of PhysikS CR also take part in teaching.
Students have the opportunity to participate ireaesh tasks of the Institute of Physics
mainly as part of work on master’s and doctorasése

This specialisation builds on the preceding badtelostudy in Physical
Engineering.Integrated doctoral study is availdblgraduates in “Physical Engineering and
Applied Physics.” Practically all subjects approawmnotechnologies, primarily from the
perspective of physics.

In the master’s study programme, students expamir tfmeoretical and experimental
knowledgein quantum physics, solid state physiak @ptics to the field of spatially limited
systems such as nanostructures, particularly naticea. Students further acquire a broad
knowledge in fieldsclosely connected with thesehsas optics (photonics), hanoelectronics,
including characterisation methods of nanoscopyraerdsuring etc. The study is connected
with acquiring advanced practical experience asysiem of visiting top—level workplaces
in the field, particularly in Prague. Graduatestwengineering degrees can find applications
for their degrees in research as well as in the emgddeveloping nanoindustry and
healthcare industry.

At the Czech Technical University in Prague — the Facultyf Electrical Engineering
(http:/www.fel.cvut.cz the Nanotechnology courséias been mandatory since 2009 in Czech
and in English in the “Electronics” master’s styslpgramme. Lectures and assignments in
this course are put together with consideration rfarltidisciplinarity. In the integrated
doctoral programme in the “Materials and Electrbtedtogy” or “Electronics” fields, it is
possible to become involved in projects focusingianotechnologies.

At the Czech Technical University in Prague — the Facultypf Mechanical Engineering
(http://www.fs.cvut.czthe newNanotechnology courséras been taught since the 2005/2006
academic year. Instruction is organised by theiBimmtmechanics and optics division at the
Department of Instrumentation and Control EnginggriThe goal of the Nanotechnologies
course is to prepare Faculty of Mechanical Engingegraduates to work in the field of
nanotechnologies and technologies related to iscience, technology and practice. The
course’s goal is for students to acquire a sensghat nanotechnologies are and what they
represent, how to create nanomaterials and me#iseimg and where one can expect to use
and apply them in practice. This is all with an dags on the possibilities, products and
applications of mechanical and optical elements,aaurther expansion of precision
mechanics in the direction of smaller dimensions.

At the Czech Technical University in Prague — the Facultpf Biomedical Engineering
(http://www.fbmi.cvut.cz a new Nanotechnologycourse is being offered toestiedin the
Instruments and methods for biomedicine mastetislysiprogramme. The Department of
Sciences organises instruction of the course.Simsiin nanotechnology from a variety of
academic institutions are involved as lecturere @bal of the course is to introduce students
to research in nanoscience and nanotechnologielsiding their applications. Specifically,
instruction is focused on analytical tools for n@ebhinologies, nanoparticles,
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nanocomposites, nanocrystalline layers, semiconguecianostructures and nanoelectronics,
further on carbon nanostructures, sensors, nargfimanomedicine and the risks associated
with nanotechnologies.

In 2008 the new doctoral study fieldNanostructure Physics was opened atCharles
University in Prague — Faculty of Mathematics and Rysicgwww.mff.cuni.c2. It builds

on a wide range of topics in science from previstigly.Similarly as at CTU — FNSPE
courses approach nanotechnologies primarily froen ghrspective of physics. Employees
from the Institute of Physics AS CR also take jpateaching. Students have the opportunity
to participate in research tasks of the Instituté’loysics, mainly as part of work on their
doctoral theses.

At the Brno University of Technology — Faculty of Mechanial Engineering, Department

of Physical Engineering(http://physics.fme.vutbr.cz), together with MadatJniversity in
Brno, a new Physical Engineering and Nanotechnologystudy programme was launched
in the 2009/2010 academic year. Cooperation betWwetnuniversities enables scientific and
engineering fields and technical and biologicaddfieto be covered. Starting in the 2008/2009
academic year a separate Nanotechnology coursératasught at BUT.

At the Brno University of Technology — Faculty of Chemisty (http://www.fch.vutbr.cz) a
new undergraduate majo€hemistry for Medical Nanobiotechnology was to be opened
in the 2011/2012 academic year. It was prepardéideatequest and according to the proposal
of the Nanomedic cluster (http://www.nanomedic.tmether with the head of the cluster
member — the Contipro Group biotechnology holdimgnpany. The study plan includes
courses in chemistry and biology as well as théakand practical knowledge from selected
areas in bio— and nanotechnology, supplemented kmithwledge from medical fields. The
goal of the study programme is to introduce stusl@at only to the theoretical foundations
of the above fields, but also to the most modempra@gches in nanobiotechnology. Moreover
thanks to the state—of-the—art facilities at thatzeof Material Research at the Faculty of
Chemistry, BUT, and cooperation with the Contipnmup, students are able to acquire
practical skills and experience with methods cutyensed by industries. Bachelor—level
graduates of the Chemistry for Medical Nanobiotetbgy programme should find use for
their skills in particular in promising fields wliiicare focused on manufacture and
development of products for medicine, pharmacygeated drug distribution, cosmetology,
and other areas in biomedical practice and modetedhnologies. The Faculty plans also to
start an integrated master’s study programme.

A “Nanotechnology bachelor's and master’s study programme inNlamomaterials study
programme was launched at thechnical University of Liberec (http://www.tul.cz) in the
2009/2010 academic year. The bachelor's programoméaims mainly physics, as well as
chemistry, special topics and mathematics. The eniasstudy programme further contains
applied science and technology for nanofibre preiogs The guarantor is the Faculty of
Mechatronics and Interdisciplinary Studies. Indfiarcin the Nanotechnology programme is
organised by experts from four TUL faculties (thec#ty of Mechanical Engineering, the
Faculty of Textile Engineering, the Faculty of Mationics and Interdisciplinary Studies and
the Faculty of Education). The Institute of PhyskS CR also participates in instruction.
Part of practical instruction takes place at thatitnte and students also have the opportunity
to become involved in the Institute’s researchgassients as part of work on their theses.

Characteristics of the NANOMATERIALS field of study

This is a highly multidisciplinary field of studyyhich rests on the results of university
workplaces in research and development of nanoraksteand their applications. The study
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plan aims at striking an appropriate balance betwheory and practical skills by including
numerous laboratory exercises and experimental adsttof studying the structure and
properties of nanomaterials.

Three—year bachelor’s study program, title bachelascience (Bc.)— the study programme
provides its students with information about depetents in the field, an overview of a
variety of types of nanomaterials, their propertied use in practice. Attention is devoted to
methods of nanostructure preparation, experimentathods of their study and
characterisation of their useful properties. Thalgid study is to prepare graduates to work
in material research and the management of modeerational technologies in a variety of
industries with a relationship to nanotechnologi€saduates are also prepared for the
integrated master’s study programme in Nanomagerial

The two-year integrated master’'s study programiite, master of engineering (Ing.) is

designed for graduates of the bachelor’s progrannm&lanomaterials and graduates of
bachelor’'s study programmes with a focus on appfibgsics, applied chemistry, modern
materials and technology. It contains advanced oastlof studying structures and properties
of nanomaterials. Theoretical courses include stoflyelectron structure, optical and

magnetic properties and are involved in the retestiip between nanomaterials and their
functioning.Emphasis is placed on experimental w#shand laboratory work. The goal of

study is to prepare researchers and technicianadstrial companies, e.g. in research
institutions, where they will be involved in thevédopment, production and applications of
modern materials, particularly nanomaterials.

Doctoral study (Ph.D.) — it is expected that somedgates will continue in doctoral study
programmes at TUL in the university’s existing dweal programmes: Material Engineering,
Physical Engineering, Textile Engineering, Appli&diences Engineering, or in doctoral
studies at the Institute of Physics AS CR.

At the Palacky University Olomouc — Faculty of Sciencéhttp://www.prf.upol.cz) a new
“Nanotechnology master’'s study programme will be taught startimgthe 2012/2013
academic year. It builds on the Applied Physics hetmr's study programme. The
Nanotechnology field is based on the interdisciiity of mathematics, physics, chemistry,
molecular biology, electronics and informatics.ét directed at nanomaterials and their
applications, particularly in photonics and elentco nanostructures. At the Palacky
University in Olomouc nanotechnologies have beesubject of study since the 1990s,
primarily at the Centre for Nanomaterial Reseaastd since 2011 at the Regional Centre for
Advanced Technologies and Materials.

The study programme has the goal of training greeguaith an independent, creative and
interdisciplinary approach to experimental work fialds oriented towards nanomaterial

development and application. The programme eduacdteents with an emphasis on a high
level of professionalism in interdisciplinary fisldncluding the elements of mathematics,
physics, chemistry, molecular biology and inforrosti Successful graduates can enter
doctoral studies of Applied Physics at the Regidbahtre of Advanced Technologies and
Materials.

At the Palacky University’s Faculty of Science thepartment of Physical Chemistry has
also been awarded accreditation for itdahomaterial Chemistry’ bachelor's study
programme. This is a major from which students cantinue directly to the “Material
Chemistry” master’s programme.
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In the 2012/2013 academic year thépplied Nanotechnology bachelor's study
programme will be launched at than Evangelista Purkyré University in Usti nad
Labem — Faculty of Sciencésci.ujep.cz). Graduates will acquire basic knogtdnd skills

in physics, mathematics and chemistry as well ags@mropriate level of knowledge and
skills in fields related to nanotechnologies (appli physics, nanotechnologies,
nanobiotechnologies and bioanalytics) and in theldfiof material diagnostics and
characterisation. Graduates will be able to work uméversity—qualified employees in
companies and institutions which are involved inatachnologies, where they will be able
to hold positions as specialists for diagnosticgpeet company consultants and sales
representatives in advanced nanotechnologies etc.

In the 2012/2013 academic year the né&Nafiotechnologie$ master’'s programme will also
be launched at the faculty. The composition of sesris designed to provide balanced
coverage of physical and chemical methods in nahotogies and nanobiotechnologies
and to reflect current trends in material researclapplied nanotechnologies. The study
programme relies on the research and education@dédion of the Faculty inithe use of
plasma and chemical technologies in the preparattbnnanomaterials, research in
supramolecular systems for new drug forms, researgiolymer nanostructures for tissue
engineering, research in biosensors etc. The pesbstudy programme tries to reflect the
needs of the region’s industry, which is traditibpdocussed on chemistry. Graduates will
have mastered the technologies of nanomaterialapaépn. Besides being acquainted with
basic analytical methods in material research -etepgcopy, diffraction and bioanalytical
methods — they will also be familiarised with spécianomaterial diagnostic methods.

At the Institute of Chemical Technology in Prague — Facujt of Chemical Technology
(http://www.vscht.cz/fcht) a newNanomaterials’ major will be launched in the 2012/2013
academic year as part of the “Chemistry of Materehd Material Engineering” master’s
study programme.

The Nanomaterials major builds on “classical” majam material sciences and material
engineering. It expands on these and develops themnostructured materials areas. The
properties of nanomaterials are notably dependeth® characteristic dimensions of a given
structure (nanoparticles, nanofibres, nanolayeranoarystalline and nanocomposite
materials), while these properties differ in marase&s markedly from the properties of
macroscopic materials of the same composition. approach to this problematic is
physical-chemical, is derived from the chemical position and atomic structure of
materials subject to preparation method and canditiand explains the relations and
connections with macroscopic material propertigs.uses both a top—down approach
(extrapolation of macroscopic behaviour on the samcture level) as well as a bottom—-up
approach (description of nanostructures derivedmfréhe behaviour of individual
atoms/molecules) for clarification of these relafio Students in the field acquire basic
knowledge of the principles defining chemical comigon, structure and properties of
nanomaterials, the possible ways of identifyingmhenalysis and characterisation and
methods of preparation and processing of nanostedtmaterials for applications in fields
of advanced construction materials, materials fecteonics and information technologies
and materials for medicine and other bioapplication

In the 2012/2013 academic year the “Applied Phydieshelor’'s study programme, called
“Nanotechnologies—Applied Physi¢s will be launched aMasaryk University — Faculty
of Scienceghttp://www.sci.muni.cz).
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The goal of the major is to prepare graduates witidoe/ familiarised with theory, diagnostic
methods and the wide spectrum of potential appdinat for their physical foundation.
Special emphasis will also be placed on the usknofvledge of the surface treatments of
materials and preparation of nanolayers with ajlpigroperties. Students will also be
introduced to nanotechnologies which are used actje at the present time and which are
now being developed for the needs of applicatiotngas. The proposed field of study offers
a qualitatively higher level of education than gahemastery of knowledge of physics,
chemistry and other fields and/or mere masteryxgieemental techniques. The targeted
interconnection of theoretical and experimental idedge (with command of physical-
chemical principles on a sufficiently high levef)tbe preparation and use of nanolayers will
allow graduates to successfully apply in practieeknowledge they have acquired.

Besides basic knowledge and skills of the jointlgtprogram as a whole, graduates in the
Nanotechnology — applied physics major will acquiesic knowledge from electronics and
the creation of semiconductor structures and namtisres, surface analysis, plasma and
nanotechnological treatments of materials, depositechniques and measuring techniques.
Graduates will acquire an overview and practicglegience in the use of diagnostic and
analytical methods for nanolayer and nanostrugtoeparation and diagnostics (e.g. electron
microscopy, mechanical tests including tribologieald nanoindentation methods, surface
diagnostics, mass spectroscopy, XPS, FTIR, OEMa¥-diagnostics, separation techniques
etc.). Interdisciplinary instruction will be orgaeid at the university by experts from three
institutes: the Institute of Physical Electronitise Institute of Condensed Matters and the
Institute of Chemistry. Close cooperation with teichl universities and scientific
institutions is expected.

Thanks to the physical mathematical and chemicaé lwvered as part of the programme
with added nanotechnology, graduates will be ablénid a use for their skills in basic and
applied research for national and government osgdioins, as well as in laboratories and at
companies using high—tech nanotechnologies etauatas with this type of education will
be useful in positions which organise the rapidgfar of nanotechnologies into practice and
their problem—free use.
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7. HEALTH AND ENVIRONMENTAL PROTECTION
ASPECTS OF NANOMATERIALS AND
NANOTECHNOLOGIES

Nanomaterials and products made using nanomaterialsseful, but their manufacture and
use and the application of nanosciences and ndnuitrgies (NSNT) may raise some
concerns.The possible impactof certain “nanomaterials” and “nanoproductsi human
health and the environmentis still not fully known. The goal in the area of health, safety
and the environment is to enalitee safe development and use MiSNT and ensure that
society is able tomake use of the innovationswhich NsSNT may bring while being
protected against their possible negative impacts

However, the approach to date, whose results aren@w just) international regulations and
technical standards, does not fully satisfy thevabecequirements. This is in particular
because the solution of this problem was sougldtively late, not until the year 2005.
Nevertheless, since then many specific measures haen taken and other step—by-step
solutions are planned on both the international thednational level. These raise hopes that
the present—day fears will be gradually eliminated.

On 7 June 2005 the European Commission (EC) addpgedommunicationNanosciences

and nanotechnologies:Action plan for Europe 2005-29,” 2), which defined a series of
articulated and interconnected steps for the imatedmplementation of a safe, integrated
and responsible approach for nanosciences andewmatiogies.

Independently of this, Directive 2006/121/EC of theropean Parliament and of the Council

of 18 December 200&nown under the acronym REACH® was approved. This directive
applies to all chemical substances regardlesseaf dimensions, shape or physical condition,
in other words, for nanomaterials as well. It pexte from the principle that manufacturers,
suppliers and users are responsible for the fattttiey manufacture, place on the market or
use such substances and mixtures which, afterrthyep verification of their properties and
the following standard of labelling, do not presgmith handling which is appropriate to the
hazardousness of the substances or mixtures) acceptable risk of damage to human
health or the environment.

Because this measure was not sufficient to satiséy abovementioned goal related to
nanotechnologies and nanosciences, the Europediankanmt initiated the publication of a
directive explicitly concerning nanomaterials. Thigeant the introduction of a serious
definition of nanomaterials, creating an inventofyall products and nanomaterials on the
market and the compulsory labelling of such proslu€n 7 February 2008 the European
Commission (EC) published the recommendation "CadeConduct for Responsible

2 COM (2005) 243 final

3Directive of the European Parliament and of the @Bu(EC) No. 1907/2006 concerning the
Registration, Evaluation, Authorisation and Restwictiof Chemicals (REACH), establishing a
European Chemicals Agency, amending Directive 1398@ and repealing Council Regulation
(EEC) No 793/93 and Commission Regulation (EC) No 19¥8&s well as Council Directive
76/769/EEC and Commission Directives 91/155/EEC, B&EC, 93/105/EC and 2000/21/EC
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Nanosciences and Nanotechnologies Resedlrchii the Code the EC recommends
universities, research institutions and compareags$pect that following seven principles in
nanoscience and nanotechnology research:

1. Meaning 2. Sustainability 3. Precaution ntlusiveness 5. Excellence 6. Innovation
7. Accountability

Pursuant to the obligations stipulated by the ActiBlan the European Commission
conducted a regulatory review of the relevant leggulations of the Union for the purpose
of determining the serviceability of existing ldgtion for the possible risks connected with
nanomaterials. The result is the EC communicatiomfl7 June 2008Regulatory Aspects

of Nanomaterial¢®. The Communication reached the conclusion that them
“nanomaterials” is not defined specifically in Unidegislation but that existing legal
regulations cover the possible health and safeisrand risks for the environment which are
related to nanomaterials.

The European Parliament addressed irr@solution on aspects of nanomaterial® the
absence of definition by calling for the introdocti of a comprehensive science—based
definition of nanomaterials in Community legislation.It should be used as anfiation to
determine whether it is possible to consider certaaterial to be “nanomaterials” for the
purposes of legal regulations and policies in theofean Union. It should be founded on
available scientific knowledge and only on the stfeparticles from which material is
created, regardless of danger or risk. It shoufdlyafw natural materials, materials created as
by—products and materials that are manufactured. Hiropean Commission entrusted the
Scientific Committee on Emerging and Newly IdeetifiPublic Health Risks (SCENIHR)
with this task. The Committee issued on 8 Decen2®d0 (i.e. one and half years later) its
written procedure Scientific Basis for the Definition of the Term ‘Nanomaterial’,” R
which became the foundation for the EC.

On the basis of the mentioned call, the EC adoptedl8 October 2011 its Recommendation
for a Definition of Nanomaterial, in which Membeta&s, Union agencies and economic
operators are invited to use the definition of téam “nanomateriaP in the adoption and

implementation of legislation and policy and reskaprogrammes concerning products of
nanotechnologies:

» In this recommendationnanomaterial” means a natural, incidental or manufactured
material containing particles, in an unbound steitas an aggregate or as an agglomerate,
where for 50% or more of the particles in the numsiee distribution, one or more
external dimensions is in the size range 1 nm-100 n

> In specific cases and where warranted by concemthé environment, health, safety or
competitiveness the number size distribution tholstof 50% may be replaced by a
threshold between 1 and 50%.

% The Czech version “Kodex chovani pro odgwy vyzkum v oblasti nanéd a nanotechnologii,” can be found at
http://eur-lex.europa.eu/LexUriServ /LexUriServ.do?=-0J:L:2008:116:0046:0052:CS:PDF

5 COM (2008) 366 final

6 p6_TA(2009) 0328

7 http://ec.europa.eu/health/scientific_committeesfgimg/docs/ scenihr_o_032.pdf

8 R_2011_696_EU_L275_38 Official Journal of the Ewap Union 20 October 2011
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>

Fullerenes, graphene flakes and single wall carmmtubes with one or more external
dimension below 1 nm should be considered as nateoiaia.

“Particle” means a minute piece of matter with inked physical boundaries;

“agglomerate” means a collection of weakly boundtipies or aggregates where the
resulting external surface area is similar to then ®f the surface areas of the individual
components; “aggregate” means a particle comprigihgstrongly bound or fused

particles.

Where technically feasible and requested in spedéfgislations, compliance with the
definition may be determined on the basis of thecBjg surface area by volume. A
material should be considered as a nanomateriakrenttee specific surface area by
volume is greater than 60%uont. However, a material which, based on its numbee si
distribution, is a nanomaterial should be consider® complying with the definition even
if the material has a specific surface area lowant60 riycn.

(Text was prepared by Ing. Vaclavaekkova)
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8. STANDARDISATION IN NANOTECHNOLOGIES

Standardisation, or normalisation, activity, inetkvords the creation of technical standards,
is managed centrally in individual countries in #Y, including the Czech Republic, by
national standardisation (normalisation) institntio Standard creation activity in the Czech
Republic is based on standards adopted in the Earopnion and around the world.

Standardisation within the European Union

CEN (the European Committee for Standardizatiom)ated in Brussels, is occupied with
standardisation and normalisation effective for EBugopean Union. It is subordinate to the
European Commission.

Nanotechnologies fall und€&EN TC (Technical Commission) 352 This commission was
formed on the basis of the recommendation of WG r@g@ivig Group) 166 (CEN), which
already in 2004 conducted a questionnaire of rekeamd industrial organisations all around
Europe with the goal of determining the standatdisaneeds in nanotechnology. Individual
countries can be included on one of two levels &dl member (M), or as an Observer (O).
Only members have voting rights and thus can hedendecisions on strategy and work
plans of the commission.

The Czech Republic has the status of membein 2011 the Czech Republic took over the
position of secretariat of the CEN/TC 352 committgerking with the organisations UNMZ
(the Czech Office for Normalisation, Metrology aBthte Testing) and AFNOR (France).
This was a great success for the Czech Republitwih model” has been created, i.e. a joint
work on the plans by two secretaries and two comsigrischairmen, who cooperate and take
turns in preparing regular meetings. The secretérthe CEN/TC 352 commission for the
Czech Republic is Ing. Tomas Velat (UNMZ) and tlee-chairman is Ing. Jan Ho%ek, CSc.
(FS CTU).

In 2010 the European Commission issued Mandate M/8 normalisation activities
concerning nanotechnologies and nanomaterials avitkmphasis on ensuring safety of the
public and environmental protection.The mandateenms the following four areas:

« Methodologies for characterisation of nanomaterialthe manufactured form and
prior toxicity and eco—toxicity testing

e Sampling and measurement of workplace, consumereanilonment exposure to
nanomaterials

e Methods to simulate exposure to nanomaterials
* Health, safety and the environment

Technical Committee CEN/TC 352 was appointed to inthtnate implementation of this
mandate. When the mandate was analysed, howewgasifound that cooperation with 13
other technical committees of CEN, ISO and IEC wdut necessary to fulfil the mandate.
According to the current plan 47 standardisatiooutieents of different levels will be created
in the next twelve years as part of the mandateipléementation. These are European
standards (EN), technical specifications (CEN/T&J dechnical reports (CEN/TR). A
roadmap for work was prepared for this. At the enédime discussions are still underway
with the respective committees with the request thay themselves initiate the new work
items (NWI) in compliance with the roadmap for mataimplementation. CEN/TC 352 has
already approved 5 new work items for the mandateraadmap.
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Standardisation globally

The organisation with global reach bringing togettiee standard creation authorities from
Europe, America, Asia and Africa is thiSO (the International Organization for
Standardization). For nanotechnology the ISO hagpsea special committedSO TC 229,

For specialised electrotechnical activities anotstandardisation organisation is located in
Geneva, thelEC (International Electrotechnical Commission). THeCl established the
commissionlEC TC 113 Nanotechnology — Standards for electrical andteda@ products
and systems.

Standardisation in the Czech Republic

Standard creation activity isnanaged in the Czech Republic by the Office for
Normalisation, Metrology and State Testing(UNMZ) and theCzech Metrology Institute
(CMI). State testing facilitiesplay a special role in this system.

UNMZ is a regulatory body, whose main activity considtgublishing technical standards
(CSN — Czechoslovak State Norms). It acts as aomaltipartner for activities of the
European Commission for Standardisation (CEN) dbagefor ISO.CMI ensures unity and
precision of measurement tools and measuring ins@kntific and technical fields and
economic activities.Individual countries creafechnical Commissions(TNK) for the
creation, adoption and assessment of new standeindscommissions perform advisory and
standard creation activities. Their goal is to @nrate experts for individual fields and to
prepare national norms and standards (either tveir or international standards, which are
expertly translated and adapted for the environnierthe Czech Republic). The created
commission authority only in a specific field, whimore than one field may overlap to a
greater or lesser degree.

With respect to nanomaterials and nanotechnologibl 144 — Nanotechnologies and
their subcommittee for photocatalysisworks in the Czech Republic under UNMZ. They
were created in 12/2007 (still under the Czech &eds Institute, which was disbanded in
2008) and their members are leading experts inighees at hand and representative of
regulatory and central institutions, i.e. UNMZ, gorment ministries and other institutions.
At the present time the chairman of TNK 144 is RNMlchael Solar, CSc. and the
subcommittee for photocatalysis is led by Ing.Figaht Peterka, Ph.D.

The scope of authority of TNK Nanotechnologies eevibe following areas: Terminology,
Metrology, The environment and Electronics andtelesi engineering.

The National TNK in the Czech Republic is linkedttwiactivities of the following
international standardisation commissions:

- ISO/TC 229 Nanotechnology
- CEN/TC 352 Nanotechnology

- IEC/TC 113 Nanotechnology standardization for eleat and electronic products and
systems

- CSC/SR 113 Nanotechnology standardization for et&dtand electronic products and
systems

- ISO/TC 206 Fine ceramics
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CEN/TC 386 Photocatalysis
ISO/TC 61 Plastics

For the present time in the Czech Republic primeEN, ISO or IEC standards have been
adopted as national i.e. (in their final statelC&N EN, CSN ISO and CSN IEC.However at
the present time they have also been adopted asRCSNe. temporary standards, or TNI —
technical normalisation information etc. We are amtre that any “own” CSN standards are
being planned in the Czech Republic for nanoteaigiest.

At the present time the following standards ardlalke in the Czech Republic:

CSN P ISO/TS 80004-3 (01 2003)anotechnologies. Dictionary. Part 3:Carbon nano—
objects

TNI ISO/TR 12885 (01 2010) Nanotechnologies.Health and safety practices in
occupational settings relevant for nanotechnologies

CSN P CEN ISO/TS 27687 (01 201N anotechnologies.Terminology and definitions
for nano—objects.Nanoparticle, nanofibre and naatepl

TNI' ISO/TR 11360 (01 2012Nanotechnologies.Methodology for the classificatmnd
categorisation of nanomaterials

CSN EN ISO 10808 (01 2013)Nanotechnologies.Characterisation of nanopartities
inhalation exposure chambers for inhalation toyitésting

CSN EN ISO 10801 (01 2014ylanotechnologies.Generation of metal nanopartities
testing inhalation toxicity using the evaporati@ndensation method

CSN EN ISO 29701 (01 2015Nanotechnologies.Endotoxin test on nanomaterial
samples for in vitro systems.Limulus amebocytetly¢hAL) test

CSN EN ISO 28439 (83 3630WWorkplace atmospheres.Characterisation of ulteafin
aerosols/nanoaerosols.Determination of the sizeildiion and number concentration
using differential electrical mobility analysingssgms

From this overview it is clear that the field ofneéechnology is far from being covered by
technical standards. Sooner or later the set oflsras will have to be expanded to fulfil the
goals set out in the introduction to this artickehievement of these goals depends on the
activities of CEN, ISO and IEC in this area.

(Text prepared by RNDr. Michael Solar, CSc. argl Maclava Keckova)
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9. CONCLUSION

Just as in the previous two publicatioméanotechnologies in the Czech Repul{iSBN80—
7329-111-8) antlanotechnologies in the Czech Republic 2088N978-80-7329-187-7)
— the goal of the new publication has been to prteaa up—to—date view of the fields of
nanosciences and nanotechnologies in the CzechbRemthich are being investigated, the
nanotechnologies and nanomaterials which are kdgwgloped in the Czech Republic, and
the workplaces and companies where this is beinge dand by which research and
development teams.

The authors of the publication are aware that theeew cannot be a complete one, due to
the fast changing situation and rapid developmetheé field.

The nanotechnological map of the Czech Republicumaiergone major changes in the past
four years. Above all, it has become much denseiGgaam be seen from the table below.In
comparison with 2008, there has been an increaghennumber of research institutes,
universities, faculties, contributory organisatiomsivate sector research institutions and
most of all private companies which are involvednanotechnologies. The largest growth
occurred in the private sector. While in 2008 rdyglh0 companies were involved in
nanotechnologies in the Czech Republic (to a greatéesser extent) by 2011, this number
had more than doubled.

Nanotechnologies in the Czech Republic — entitiedantified in 2005, 2008 and 2011
Institution 2005 2008 2011
Sciences of the Coech Republi 18 26 29
Universities 13 15 18
il;z;ct:iltjlljttlsz and other university o8 37 50
Contributory organisations 4 9 16
Private research organisations 9 15 25
Large enterprises 6 12 22
Small and medium enterprises 19 57 120

Source: CSNMT, 2012

Of the 35 Institute of the Academy of Scienceshaf €zech Republic which are focused on
life sciences, chemical science and physical seien29 entities are involved in
nanotechnologies.There are 26 public universitiets/@ in the Czech Republic (including
schools focusing on the arts and economics), arsgareh projects with issues in
nanotechnology are being implemented at 18 of th&om this we can conclude that all of
the public universities in the Czech Republic vdthatural-technical focus are involved to a
greater or lesser degree in nanotechnology reseatiilevelopment. The largest institute in
the Czech Republic which is investigating variogpexts of nanotechnologies is still the
Institute of Physics of the Academy of SciencethefCzech Republic.
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The Research Centres programme administered bythistry of Education, Youth and
Sports of the Czech Republic, research proposalsM&YS and most of all the
“Nanotechnology for Society” programme managed g Academy of Sciences of the
Czech Republic helped significantly in the develepinof nanotechnology research in the
Czech Republic from 2005-2011. Thirty—eight prajectere chosen in three public
procurement rounds. The projects were gradually lempnted from July2006 until
December 2012, and their budgeted costs equalledl TZ5 billion (and they were 87%
financed on average from the Czech budget). Smsdiele research projects, related to basic
research, were primarily implemented within the iGragency of the Czech Republic in the
stated period. These included projects such adntielligent nanofibre composite carriers
with liposomes for bone regeneration (Institute Exfperimental Medicine AS CR) or
Nanotechnology in functional diagnostics of apadptoand tumour cells (Institute of
Analytical Chemistry AS CR).

Applied research and development of specific naneriads, instruments and
nanotechnologies was supported from the T.I.P.naragie. This involved projects such as
studying paints with long—term antimicrobial effectn a nanomaterial base (SYNPO a.s.),
new generation of barrier nonwoven textiles on aofiare base (PEGAS NONWOVENS
s.r.o.) or the development of grafts with an artibaal coating on a base of nanostructured
surfaces (ProSpon spol. s r.0.). After the enchefT.I.P. programme (the last public tender
for project selection was announced in 2011) onthefmain sources of public support for
applied nanotechnology and nanomaterial resear¢heinCzech Republic will be the Alfa
programme, administered by the Technology AgenaphefCzech Republic (TACR), whose
first call to tender was announced in 2010.

In the upcoming period it can be expected thatcénatre of nanotechnology research and
development in the Czech Republic will shift to tbentres of excellenceand regional
research centres, i.e. to the newly built reseanfthstructure financed from European Union
structural funds (from the Operational ProgrammeseRech and Development for
Innovation) and the government budget of the CZRepublic.This involves primarily the
ELI centre (Extreme Light Infrastructure), whichhising built in the Central Bohemian town
of Dolni Biezany, the Institute of Physics AS CR, CEITEC (CanEuropean Institute of
Technology) — a project of four Brno universitieslawo research institutes — in Brno, the
Biotechnology and Biomedicine Centre of the AcadeafySciences CR and Charles
University in Vestec (BIOCEV). Nanotechnology reséashould be also conducted at other
centres of excellence — Sustainable Energy (SUSEN, IT4Innovations Centre of
Excellence at the Mining University — Technical \anisity of Ostrava and the ®eCentre of
Excellence at the Institute of Theoretical and AgghlIMechanics AS CR. By 2015 roughly
CZK 19 billion from the government budget and Euhda should have been invested in
centres of this type, mainly for construction agdipment.

Regional research centresn the Czech Republic should generate specifiot@mnology
applications.In addition considerable financial astment is directed at them.A total of
eleven regional research centres which should specialise in applied nanotechnology
research, should be supported from the EU and CReglublic by at least CZK 5 billion.
This is:
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The Centre for Nanomaterials, Advanced Technologies Innovation at the Technical
University of Liberec

The Regional Centre of Advanced Technologies anteN&s at the Palacky University
Olomouc/Faculty of Science

The Centre of Material Research at the at the Riversity of Technology/Faculty of
Chemistry

The Centre for Low-cost Plasma and NanotechnologgfaBe Treatments at the
Masaryk University in Brno/Faculty of Sciences

ALISI - Application Laboratories of Advanced Micemhnologies and
Nanotechnologies at the Institute of Scientifictlnments AS CR

NTIS — New Technologies for the Information Society the University of West
Bohemia in Pilsen/Faculty of Applied Sciences

Polymer System Centre at Tomas Bata Universityim Z

The University Centre of Energy Efficient Buildings Czech Technical University in
Prague/Faculty of Electrical Engineering

The West-Bohemian Materials and Metallurgical Genof COMTES FHT a.s.
in Dobrany by Pilsen

The Regional Technology Institute at the FacultyMéchanical Engineering at the
University of West Bohemia in Pilsen

The Regional Material Technological Research Cemtrethe Mining University—
Technical University Ostrava/Faculty of Metallurggd Material Engineering

There are great expectations for specific appticatiand cooperation of research institutions
with industry for the nevCentres of Competencewhich are being established in the Czech
Republic starting in 2012 (on the basis of the ltesaf the first call of the Centre of
Competence programme managed by TA CR). At leastt the total of 22 recommended
projects concern nanotechnologies.Specifically ¢biscerns the following centres:

Platform of advanced microscopic and spectroscagichniques for nano and
microtechnologies, whose coordinator is Brno Ursitgr of Technology/Faculty of
Mechanical Engineering

Environmentally friendly nanotechnologies and hittaologies for treating water and
soll, the coordinator of the Centre is Palacky émsty Olomouc/Faculty of Science

The Centre for Development and Application of Gexpd+Based Nanocomposites, the
coordinator is the Institute of Inorganic Chemish$ CR

The Centre for the Development of Original Drugss toordinator is the Institute of
Organic Chemistry and Biochemistry AS CR

Electron Microscopy, the coordinator of the cergrEEI Czech Republic s.r.o.

The Centre of Advanced Polymer and Composite Malterthe coordinator of the centre
is Tomas Bata University in Zlin/University Instiéu
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Major changes and progress have been made in g&h@epublic, not only in research, but
also in education in nanotechnologiesn 2007/2008 the Mining University — Technical
University in Ostrava was the first in the CzechpBdic to start teaching future
undergraduate and graduate students in its "Namotdogies" study programme. And in the
2001/2012 academic year it sent its first two nrastetudies graduates to work.In the
following years more universities — the Technicalivérsity of Liberec, the Brno University
of Technology/Faculty of Mechanical Engineering,dacharles University/Faculty of
Mathematics and Physics — received accreditatiomefgpective study programmes focused
on nanotechnologies and nanomaterials. In the 2013/ academic year teaching of this
multidisciplinary programme should start also ataBky University Olomouc/Faculty of
Science, the Institute of Chemical Technology, Beagthe Jan Evangelista University
Purkyrg in Usti nad Labem/Faculty of Science, the Brnovdrsity of Technology/Faculty
of Chemistry and Masaryk University in Brno/Facultly Sciences. At other universities at
least partial courses focused on nanotechnologiegaaught, e.g. the “Nanotechnologies”
course at the CTU/Faculty of Electrical Engineering

The Czech Republic is involved in solving probleaisnanotechnology standardisation, a
necessary step for the successful commercialisatforesearch and development results.
Standard creation activity in the Czech Republiocpeds from standards adopted in the
European Union and on the global scale. For nothénCzech Republic primarily the EN,

ISO or IEC standards are adopted as national. Aipesievelopment is the fact that the

Czech Republic has representatives on internatginatlardisation commissions.

The need for anational programme for nanotechnology developmenis all the more
pressing given the continuous increase in the CHgpublic in the number of research
institutes and companies involved in nanotechnegMost of the Member States of the
European Union and mature nations outside of theh&le a similar programme. This type
of programme does not exist in the Czech Repuhlilghould define a development strategy
for this interdisciplinary field in the Czech Repigtand the necessary research infrastructure
for nanotechnology development. It should furthetline how the training of new experts
and standardisation will be ensured, and how plessitcial, health or environmental risks of
nanotechnology implementation will be treated.

386



NANOTECHNOLOGIES IN THE CZECH REPUBLIC 2012

Ing. Jiina Shrbena _
as. prof. Ing. Karel Sperlink, CSc., FEng.

Cover design by Helena Zoulova
Translation: Filip KaSpar

First edition published by Septima, s.r.o., 2012, FFemyslovny 378, 156 00 Praha 5-
Zbraslav

Printed and bound by xPrint, s.r.o0., Prokopska68, @L Ribram
Number of pages: 386

ISBN 978-80-7216-312-0

387



