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O nas
About us

CPS je vyzkumnou jednotkou Univerzitniho
institutu Univerzity Tomase Bati ve Zling,
ktera je budovana od roku 2011. Personalni
a pristrojové zajisténi Centra umoziuje
nabizet spolupraci akademickym institucim
a pramyslovym podniktm jak v zakladnim,
tak i aplikovaném vyzkumu a vyvoji, Ci
inovacich, formou spole¢ného projektu
nebo zakazkami smluvniho vyzkumu.

Centrum je zaméreno na vyzkum a vyvoj v
oblasti pfipravy, charakterizace a zpracovani
polymernich materidll a kompozitQ pro
potreby spolecnosti. Dlraz je kladen na
ekologicky pfiznivé materialy a technologie,
které respektuji principy udrzitelného rozvoje
a cirkularni ekonomiky. Pracovnici centra se

také vyucuji na Univerzité Tomase Bati ve Zliné.

Nedilnou soucasti aktivit CPS je spoluprace
pfi naplnovani inovacni strategie Zlinského
kraje a propagace technického vzdélavani.

A research unit of University Institute of To-
mas Bata University in Zlin (TBU), the Centre
of Polymer Systems (CPS) has been under
development since 2011. With its staff and
technical premises, the Centre is able to offer
cooperation to academic institutions as well as
industrial partners in the area of basic/applied
research, development and innovation in the
form of joint projects or contract research.

The Centre is focused on research

and development in the preparation,
characterisation and processing of polymer
materials and composites for the needs of
society. The emphasis is put on environmentally
friendly materials and technologies that respect
the principles of sustainable development and
circular economy. The members of the Centre's
staff also get education at the Tomas Bata
University in Zlin. Cooperating in implementing
the Innovation Strategy of the Zlin Region

forms an integral part of CPS activities in
addition to promoting technical education.



Mise

Podporovat vyzkum a jeho propojeni s praxi.

Hodnoty

Excelence, kreativita, inovace, efektivita,
transparentnost, otevienost, svoboda
vyzkumu, rovné pfilezitosti, diverzita,
profesni odpovédnost, rozvoj kariéry,
flexibilita, mobilita, fair play, work-life
balance, socialni odpovédnost.

Nase vize

Stat se excelentnim vyzkumnym centrem s
celosvétovou plsobnosti v oblasti inovativ-
nich produktl na bazi polymert, zamére-
nym na dlouhodobou spolupraci se svymi
strategickymi partnery v kontextu princip

udrzitelného rozvoje a cirkularni ekonomiky.

Chceme byt vyzkumnym centrem, které za-

meéstnava motivované a spokojené vyzkumné
pracovniky, podporuje konkurenceschopnost

regionu a CR a respektuje své hodnoty s
ohledem na udrzitelny rozvoj spole¢nosti.

Zprava o ¢innosti 2024

Mission
Support research and its links with the field.
Values

Excellence, creativeness, innovation, efficiency,
transparency, openness, freedom of research,
equal opportunities, diversity, professional
responsibility, career development, flexibility,
mobility, fair play, work/life balance, social re-
sponsibility.

Our vision

Become a centre of excellence in research with
a worldwide impact in the field of innovative,
polymer-based products - an institution aiming
at the long-term collaboration with its strategic
partners in the context of sustainable develop-
ment and circular economy principles. We want
to be a research entity which employs motivated
and satisfied researchers, fosters the competi-
tiveness of the region and the country, and re-
spects its values with regard to the sustainable
development of society.
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Strategie a rozvoj centra

Centre's strategy and development

Strategické cile jsou ve vztahu k organizaci
prace (materialné technické podminky),
rozvoji kvalifikace (znalosti, dovednosti,
osobnostni pfedpoklady) a motivaci
zaméstnancl (finanéni/nefinancni stimuly)
stanoveny a priibézné aktualizovany v 8
oblastech strategického rozvoje: podpora
doktorandu, aktualizace kariérniho radu,
hodnoceni vyzkumnych pracovnikd, posileni
Zen ve védé a vyzkumu, vnitfni hodnoceni
vyzkumné organizace, nastaveni a rozvoj
mezinarodni spoluprace, rozvoj mezisektorové
spoluprace, nastaveni a rozvoj popularizace.

Vedeni CPS klade velky diiraz na komunikaci
se zaméstnanci a ziskavani zpétné vazby.

Na pravidelnych spole¢nych setkanich je

ze strany vedeni prezentovana dosavadni
¢innost CPS a plany do budoucna. V

oblasti motivace probihaji kazdorocné
individualni rozhovory se zaméstnanci,
kdy je hodnocena jejich rocni aktivita.

CPS je drzitelem ocenéni HR Award, které
ziskalo v ramci projektu Rozvoj kapacit pro
vyzkum a vyvoj UTB ve Zliné. Certifikat udéluje
Evropska komise vyzkumnym institucim,

které zavadéji tzv. strategii HRS4R, to
znamena, Ze vytvareji transparentni pracovni
prostredi v souladu s Evropskou chartou pro
vyzkumné pracovniky a Kodexem chovani

pro pfijimani vyzkumnych pracovnikd.

Pro rozvoj CPS je nezbytné také odpovidajici
pristrojové vybaveni. Do obnovy infrastruktury
bylo v roce 2024 investovano 9 382 tis. Kc.

Strategic objectives in terms of the organisation
of labour (material and technical conditions),
development of qualifications (knowledge,
skills, personal prerequisites) and motivation of
employees (financial/non-financial incentives)
are set and continuously updated in 8 areas

of strategic development: Support for PhD
students, updating of the career system,
evaluation of researchers, empowering of
women in science and research, internal
evaluation of the research organisation, setting
and development of international cooperation,
development of inter-sectoral cooperation, and
setting and development of popularisation.

Members of the CPS’ senior management
put a strong emphasis on communicating
with employees and getting feedback. At
joint meetings organised periodically, the
top managers present the CPS’ work and
plans for the future. In terms of motivation,
there are face-to-face interviews with
employees held annually to evaluate
employees’ activity throughout the year.

CPSiis a holder of the HR Award, which it
received as part of the project R&D Capacity
Development at TBU in Zlin. The certificate

is awarded by the European Commission

to research institutions that implement the
strategy, i.e. create a transparent working
environment in line with the European Charter
for Researchers and the Code of Conduct

for the Recruitment of Researchers.

Adequate instruments are also necessary
for the development of the CPS. In

2024, funds invested in renewing the
infrastructure 9 382 thousand CZK.



Struktura

Structure

Centrum polymernich systém je soucasti The Centre of Polymer Systems is part
Univerzitniho institutu. Vnitiné jsou vyzkumné of the University Institute. Internally,
aktivity Centra rozdéleny do 6 vyzkumnych the research activities of the Centre
smér(. are divided into 6 research directions.

Zpracovatelstvi
polymeri

Environmentalni
technologie

Gumarenské
technologie

Nanomaterialy
a pokrocilé technologie

8o e

&@ Biomaterialy

Energetickeé
a kompozitni materialy

@
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http://cps.utb.cz/cs/veda-a-vyzkum/vyzkumne-skupiny/vyzkumna-skupina-gumarenske-procesy-a-materialy
http://cps.utb.cz/cs/veda-a-vyzkum/vyzkumne-skupiny/vyzkumna-skupina-multifunkcni-nanomaterialy
http://cps.utb.cz/cs/veda-a-vyzkum/vyzkumne-skupiny/vyzkumna-skupina-multifunkcni-nanomaterialy
http://cps.utb.cz/cs/veda-a-vyzkum/vyzkumne-skupiny/vyzkumna-skupina-biomaterialy
http://cps.utb.cz/cs/veda-a-vyzkum/vyzkumne-skupiny/vyzkumna-skupina-energeticke-a-kompozitni-materialy
http://cps.utb.cz/cs/veda-a-vyzkum/vyzkumne-skupiny/vyzkumna-skupina-energeticke-a-kompozitni-materialy

Zpracovatelstvi polymeru

Predmét vyzkumnych a vyvojovych ak-
tivit je zaméren na vybrané segmenty
modernich zpracovatelskych technologii.
Jedna se zejména o pripravu vldken,
netkanych textilii, polymernich pén a
keramikou a kovem vysoce plnénych
komponent( s jejich naslednou sintraci,
dale pak zpracovani termosetickych
materialt a materiald se snizenou hor-
lavosti, vstrikovani vicekomponentnich
vyrobk(l a konec¢né pokrocily 3D tisk
hierarchicky strukturovanych materiald.

Vyzkumny smér resil v roce 2024 projekty
zakladniho i aplikovaného vyzkumu:

- Technologicky vyrobni odpad jako
inovativni materialovy zdroj pfi pro-

cesu vyroby netkanych textilii.

- Redukce uhlikové stopy netkané

textilie zejména pro jednorazové hy-
gienické a medicinské aplikace.

- Bezhalogenové bezpecnostni elektrické
kabely splnujici pozadavky LOCA nejno-
véjSich typli jadernych elektraren a nej-
novéjsi pozadavky na pozarni bezpecnost
podle Evropské a narodni legislativy CPR
EU/305/2011, EN 50575 a CSN 73 0895.

- mezinarodni grant Katarského narod-
niho vyzkumného fondu - GreenHouses
for Qatari Climate: Energy Saving Smart
and Sustainable Phase Change Materials.

Polymer Processing

The subject of research and development
activities is focused on selected
segments of state-of-the-art processing
technologies. These include the
preparation of fibres, nonwovens,
polymer foams and ceramic and metal-
filled components with their subsequent
sintering, the processing of thermosetting
materials and materials with reduced
flammability, the injection moulding

of multi-component products and, last
but not least, advanced 3D printing of
hierarchically structured materials.

In 2024, the research group was involved
in the basic and applied research projects:
- Technological Production Scrap as an
Innovative Material Source in a Process
of Production of Nonwoven Textile

- Carbon Footprint Reduction of
Nonwoven Textile for Disposable
Hygiene and Medical Applications

- Halogen-free Safety Electrical Cables
Meeting the Requirements of LOCA

of the Latest Types of Nuclear Power
Plants and the Latest Requirements for
Fire Safety according to European and
National Legislation CPR EU/305/2011,
EN 50575 and CSN 73 0895.

- Qatar National Research Fund
International Grant - GreenHouses for
Qatari Climate: Energy Saving Smart and
Sustainable Phase Change Materials.



Biomaterialy

Predmétem zajmu je pfiprava chytrych materiald
umoziujicich reagovat na vnéjsi podnéty, napf.
elektrické pole, a to kombinaci syntetickych
polymer(, biopolymer( a dalSich materiall jako
jsou kovy ¢i keramika. Pfipravené materialy
nasledné testuje laborator na biokompatibilitu,
a to studiem interakce s eukaryotickymi

i prokaryotickymi modelovymi systémy.

Kromé biomateriall se skupina vénuje také
testovani kosmetickych pripravkd, napriklad

na fototoxicitu ¢i transdermalni absorpci.

Smér se v roce 2024 soustredil

primarné na feSeni projekt Grantové
agentury Ceské republiky:

- Anisotropni a elektricky vodivé biomaterialy
- Syntéza zlatych nanocastic pro SERS

a katalyzu fizena pomoci selektivné
oxidovanych polysacharid(

- Vodivé (bio)polymerni kompozity s
kovalentné vazanym polypyrrolem

pro biomedicinské aplikace.

Dale fesil projekt Ministerstva zdravotnictvi
Selektivné modifikované betaglukany

jako imunoaktivni nosice protinadorovych
[éCiv pro lé¢bu nadorl tlustého streva,

a také Horizon Bio-based sustainable
SURFactants TO foster GREEN industry.

Zprava o ¢innosti 2024

Biomaterials

The group’s subject of interest is the preparation
of smart materials that can respond to external
stimuli, such as electric fields, by combining
synthetic polymers, biopolymers and other
materials such as metals or ceramics. The
prepared materials are subsequently tested for
biocompatibility by a laboratory by studying
their interaction with eukaryotic and prokaryotic
model systems. In addition to biomaterials, the
group also tests cosmetic products, for example
for phototoxicity or transdermal absorption.

In 2024, the group primarily focused on projects
funded by Czech Science Foundation:

- Anisotropic and Electro- Conducting
Biomaterials

- Synthesis of gold nanoparticles for SERS

and catalysis guided by selectively oxidized
polysaccharides

- Conductive(bio)polymer composites with
covalently anchored polypyrrole for biomedical
applications.

Also the project of the Ministry of Health
Selectively modified betaglucans as
immunoactivatory carriers of anticancer drugs
for the treatment of colon cancer and Horizon
Bio-based sustainable SURFactants TO foster
GREEN industry were handled.
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Gumarenské technologie

Pfedmétem odborného zajmu je komplexni
studium zpracovani, vyroby a charakterizace
pryze pro celkové porozuméni vlivu jednotlivych
faktor(l. Unikatni know-how vyzkumné skupiny
spociva v komplexni charakterizaci lomového
chovani pryze, a to od vzniku, pres Sifeni trhlin
az po totalni selhani pryzového komponentu.
Skupina se dale zaméruje na vyvoj novych
testovacich metod pryze pro vlastnosti,

které doposud nebylo mozno stanovit, jako

je napfiklad in-situ monitoring vyvoje hreti
uvnitf cyklicky zatézovaného pryzového télesa
nebo charakterizace kinetiky procesu adheze
mezi vrstvami pryze. DalSim vyznamnym
védeckym tématem, ktery je intenzivné
zkouman, je vztah odéru pryze k emisi ¢astic
do riznych slozek Zivotniho prostredi.

V roce 2024 byl feSen projekt Modelovani
opotrebeni’'samovolné vnitfné se hojicich
elastomerd pro snizeni emisnich ¢astic a
zvySeni Zivotnosti v budoucich koncepcich
e-mobility, a také projekt Vyvoj nové
ekologické protihlukové stény.

V roce 2024 byla usporadana jiz tradic¢ni
mezinarodni konference Gumference,

na které predneslo vysledky své védecké
¢innosti 11 védcll z celého svéta.
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The subject of professional interest is the
comprehensive study of the processing,
production and characterization of rubber for
the overall understanding of the influence of
individual factors. The unique know-how of
the research group lies in the comprehensive
characterization of the fracture behaviour of
rubber - from the initiation, through crack
propagation to the total failure of the rubber
component. An integral part of the basic and
applied research is also the characterization
of thermal processes in mechanically loaded
rubber components using a high-speed
thermal camera. The group also focuses on
the development of new rubber test methods
for properties that have not been previously
determined, such as in-situ monitoring of the
evolution of heats within a cyclically loaded
rubber body or characterization of the kinetics
of the adhesion process between rubber layers.
Another important scientific topic that is being
intensively investigated is the relationship

of rubber abrasion to particulate emissions

to various environmental compartments.

Rubber Technologies

In 2024, the project entitled Modelling

Wear of Self-healing Elastomers to Reduce
Particulate Emissions and Increase
Durability in Future E-mobility Concepts

was carried out and also Development of

a new ecological anti-noise barriers.

In 2024, Gumference - the traditional
international conference - was held, where 11
scientists from all over the world presented
the results of their scientific activities.



Environmentalni technologie

Vyzkumny smér zahrnuje oblasti vyvoje, charak-
terizace a zpracovani polymernich materiald,
které jsou schopny specifické interakce s Zivot-
nim prostredim. Dal$i oblasti vyzkumu zahrnuje
recykla¢ni technologie, vyuziuti materialli z
obnovitelnych zdroja, vyvoj filtraénich systéma
pro zachyt a odstranovani skodlivych sloucenin
z environmentu a valorizace odpadu a biomasy.

V roce 2024 se ¢lenové vyzkumného tymu
zamérovali na rfeSeni projektd zejména

ve spolupraci s praxi jako napfriklad:

- Narodni centrum kompetence PolyEnvi21,
- Ekologicka recyklace polymerd,

- Nova generace nanostrukturova-

nych skladanych filtr(i pro kolektivni

a osobni ochranu obyvatelstva,

- Bio-rozlozitelné materialy pro zvySe-

ni odolnosti sazenic proti suchu,

- Pokrocily filtracni systém na bazi pfirod-
nich material pro odstrarfiovani nové se
objevujicich znecistujicich latek z vody.

Zprava o ¢innosti 2024

Environmental Technologies

The field of research includes the development,
characterisation and processing of polymeric
systems that are capable of specific interactions
with the environment, such as the ability of

the material to undergo biodegradation or

to be resistant to the action of pathogenic
microorganisms. Another area of interest
involves the use of natural and renewable
resources for further application in practice.
The Research activities include detailed
characterization of the developed materials,
which requires a multidisciplinary approach.

In 2024, members of the research group
focused on solving projects, especially

in cooperation with practice, such as:

- PolyEnvi21 Competence centre,

- Environmental-friendly Recycling of Polymers,
- New Generation of Nanostructured

Stacked Filters for Collective and Personal
Protection of the Population,

- Environmentally Friendly Materials

for Intensification of Crop Production

with Soil Conservation Properties

based on Renewable Resources,

- Fully Bio-based Advanced Filtration Systems
for Removal of Emerging Pollutants from Water.
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Energetické a kompozitni materialy

Vyzkumny smér se zaméruje primarné na
oblasti skladovani elektrické energie, udrzi-
telnost Zivotniho cyklu energetickych ulozZist,
elektrochemické sensory, memristory, elek-
tromagnetické stinéni a magnetickou hyper-
termii, triboelektrické nanogeneratory, tisténé
flexibilni solarni plochy. V oblasti kompozitnich
materiald se vyzkum zabyva biokompozity,
hydrogely, zplyfiovanim biomasy, komposto-
vanim a karbonizaci odpadnich materiald.

V roce 2024 se Clenové vyzkumného sméru
Energetické a kompozitni materaly podileli na
reSeni narodnich i mezinarodnich projektG:
- Pokrocilé polymerni a kompozitni
materidly pro aditivni vyrobu,

- DalSi generace all-solid-state Li-ion baterii,
- Vyvoj LiFePO4 dobijecich baterii

pro stacionarni aplikace,

- Hybridni zafizeni na bazi Li-ion

baterie a superkapacitoru,

- Twinning for Development of World-

Class Next Generation Batteries,

- Sustainable manufacturing and optimized
materials and interfaces for lithium metal
batteries with digital quality control.
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Energy and Composite Materials

The research group focuses primarily on areas
of Electricity storage, Life cycle sustainability
of energy storage sites, Electrochemical
sensors, Memristors, electromagnetic shielding
and magnetic hyperthermia, Triboelectric
nanogenerators, Printed flexible solar surfaces.
In the area of composite materials, research
deals with biocomposites, hydrogels, biomass
gasification, composting, waste carbonization.

In 2024, members of the Energy and Composite
Materials research group participated in the
solution of national and international projects:
- Advanced polymer and composite

materials for additive manufacturing,

- Next generation all-solid-state Li-ion batteries,
- Development of LiFePO4 rechargeable
batteries for stationary applications,

- Li-ion Battery-Supercapacitor Hybrid Device,
- Twinning for Development of World-

Class Next Generation Batteries,

- Sustainable manufacturing and optimized
materials and interfaces for lithium metal
batteries with digital quality control.



Nanomaterialy a pokrocilé
technologie

Oblast vyzkumu a vyvoje nanomateriald a
pokrocilych technologii zahrnuje pfipravu
strukturné i funk¢né hierarchicky organi-
zovanych hybridnich materiald a struktur,
pricemz jsou vyuzivany jevy vznikajici na
urovni nanometru. Vystupy vyzumného sméru
jsou uplatnitelné v plastikarstvi, prdmyslu
natérovych hmot, (foto)katalyze, elektro-
nice, senzorice, medicing, hygiené a jinde.

V roce 2024 se vyzkumny smér zaméfil na reseni
projektl zakladniho i aplikovaného vyzkumu:
- Vyzkum a vyvoj solarné reflex-

niho natérového systému pro snizeni
energetické narocnosti budov,

- Inteligentni termotropni povlaky pro
termalni management budov

- Anizotropni magnetoreologické elasto-
mery s fizenymi elektrickymi vlastnostmi,

- Vyvoj magnetoaktivnich elastomernich
povrch( s fizenym charakterem smaceni

pro funkéni manipulaci s kapalinami

a za podpory MSMT na spolupraci s MIT (USA)
Syntéza novych vysoce aktivnich metalosili-
katovych katalyzator(i pro metatezi olefin(.

Zprava o ¢innosti 2024

Nanomaterials and Advanced
Technologies

The field of research and development of
nanomaterials and advanced technologies
involves the preparation of structurally and
functionally hierarchically organised hybrid
materials and structures, exploiting phenomena
arising at the nanometre level. The outputs of
the research group are appicable in plastics,
coatings, (photo)catalysis, electronics,

sensors, medicine, hygiene, and elsewhere.

In 2024, the research group focused

on new projects with awarded grants

in basic and applied research:

- Research and Development of Solar
Reflexive Coating System for Enhancing

the Energy Performance of Buildings,

- Intelligent Thermotropic Coatings for
Thermal Management of Buildings

- Anisotropic Magnetorheological Elastomers
with Controlled Electrical Properties,

- Development of Magnetoactive Elastomeric
Surfaces with Controlled Wettability for
Functional Liquid Manipulation and with

the support of the MEYS in cooperation with
MIT (USA) Synthesis of New Highly Active
Metallosilicate Catalysts for Olefin Metathesis.
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Financovani
Funding

Provoz centra je financovan z vice zdroju.

Z verejnych zdroju je nejvétsi podil tvoren
institucionalnimi a tzv. ucelovymi prostredky
(projekty financované napf. MSMT, Techno-
logickou agenturou Ceské republiky nebo
Grantovou agenturou Ceské republiky).
Neverejné zdroje jsou ziskavany zejména
realizaci zakazek smluvniho vyzkumu.

Vydaje vynalozené na cinnost CPS
v roce 2024

The operation of the Centre is funded

from multiple sources. For public sources,
institutional and earmarked funds make

the largest volume; this involves projects
funded by MEYS, the Technology Agency of
the Czech republic and the Czech Science
Foundation. Private funding is raised through
contract research projects, in particular.

Costs spent on the CPS activities
in 2024

Zdroje financovani /
Source of funding

14

Castka (v tis. K&) /
Amount (in thousands CZK)

139204

50360

57130

16 862

931

4570

5397

5374

4516

858

144 578




Lidé
People

Personalni zabezpeceni
v letech 2022 - 2024

137 133

93,8 90,8

2022 2023

Pocet osob
FTE
No. of persons

Zameéstnanci na CPS v roce 2024

K 31.12. 2024 plisobilo na CPS celkem

139 pracovnikd, vice nez 96 plnych pracovnich
Uvazk( (FTE), pficemz védecti pracovnici
tvofili 84,1 % z tohoto celkového poctu.

Zprava o ¢innosti 2024

Human Resources
in 2022 - 2024

139

96,1

2024

CPS staffin 2024

As of 31 December 2024, the CPS had

a total of 139 staff members - over 96 full-
time equivalents (FTEs), with scientific staff
accounting for 84.1% of this total.

Activity report 2024
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Struktura zaméstnancu na CPS CPS staff structure

vV roce 2024 in 2024
Nunlzzi?toc;spf’ebrs/ons FTE

117 77.87
9 4.96
9 5.18
73 57.76
26 9.97
22 18.26
139 96.13
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Tvurci cinnosti
Creative activities

Zakladni vyzkum v roce 2024
CPS se podilelo na reSeni 34 projektl
zakladniho vyzkumu, pficemz ¢erpa-

na dotace Cinila vice nez 47 mil. K¢.

Pocet projektu zakladniho vyzkumu

Fundamental research in 2024

The Centre took part in 34 basic research
projects, the amount of co-funding was over
47 million CZK.

Number of fundamental
research projects

Poskytovatel dotace /
Grant authority

Zprava o ¢innosti 2024

Pocet projektt / Naklady 2024 /
Number of projects Costsin 2024
20 44.8 mil. CZK
6 12.2 mil. CZK
3 3.3 mil. CZK
7 5.4 mil. CZK
17
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Publikacni cinnost

Pracovnici CPS pravidelné publikuji vysled-
ky svého vyzkumu v odbornych védeckych
¢asopisech. O kvalité publikaci svéd¢i mimo
jiné skutecnost, ze 91 % ¢lanku obsazenych

v databazi Web of Science za rok 2024 spada
do prvniho a druhého kvartilu podle IF (podle
AIS v oborovém ¢lenéni OECD spada do prv-
niho a druhého kvartilu 83,5 % ¢lanku). CPS
se tak vyraznou mérou podili na celkovém
poctu i kvalité publikacnich vystupt na UTB.

Publikace ve
web of science*

*Data z Web of Science Core Collection
podle stavu k 10.3. 2025.

*Data sourced from the Web of Science
Core Collection as at 10 March 2025.

Struktura publikaci CPS
v databazi Web of Science
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Publications

Members of CPS staff regularly publish the
results of their research in scientific journals.
The quality of publications is testified, among
other things, by the fact that in terms of IF,

91 % of articles contained in the Web of Science
database for 2024 fall into the first and second
quartiles. In terms of AlS, according to OECD
fields of research, 83.5 % of papers fall into
the first and second quartiles. This makes
CPS’ contribution to the overall number and
quality of publications across TBU more than
significant.

Structure of CPS publications
in the Web of Science database

103

4

109




Vybrané publikace vydané v roce 2024
Featured 2024 publications

R
@‘bowﬁ ’
S

Zprava o ¢innosti 2024

PAUL, D.; PECHANCOVA, V.; SAHA, N.; PAVELKOVA, D.; SAHA,

N.; MOTIEI, M.; JAMATIA, T.; CHAUDHURI, M.; IVANICHENKO, A,;
VENHER, M.; HRBACKOVA, L.; SAHA, P. Life cycle assessment of
lithium-based batteries: Review of sustainability dimensions.
RENEWABLE & SUSTAINABLE ENERGY REVIEWS, 2024, vol. 206,
article number 114860. DOI 10.1016/j.rser.2024.114860. IF: 16.3

YADAV, R. S.; KURITKA, I. Recent advances on outstanding
microwave absorption and electromagnetic interference
shielding nanocomposites of ZnO semiconductor. ADVANCES
IN COLLOID AND INTERFACE SCIENCE, vol. 326, article
number 103137. DOI 10.1016/j.cis.2024.103137. IF: 16

KACEROVA, S.; MUCHOVA, M.; DOUDOVA, H.; MUNSTER, L.;
HANULIKOVA, B.; VALASKOVA, K.; KASPARKOVA, V.; KURITKA, 1.;
HUMPOLICEK, P.; VICHOVA, Z.; VASICEK, O.; VICHA, J. Chitosan/
dialdehyde cellulose hydrogels with covalently anchored polypyrrole:
Novel conductive, antibacterial, antioxidant, immunomodulatory, and
anti-inflammatory materials. CARBOHYDRATE POLYMERS, 2024, vol.
327, article number 121640. DOI 10.1016/j.carbpol.2023.121640. IF: 10.7

CRUZ FABIAN, D. R.; DURPEKOVA, S.; DUSANKOVA, M.;
HANUSOVA, D.; DOMINCOVA BERGEROVA, EVA; SEDLACIK, M.;
SKODA, D.; SEDLARIK, V. Renewable whey-based hydrogel with
polysaccharides and polyvinyl alcohol as a soil amendment for
sustainable agricultural application. INTERNATIONAL JOURNAL
OF BIOLOGICAL MACROMOLECULES, 2024, vol. 259, part 1, article
number 129056. DOI 10.1016/].ijbiomac.2023.129056. IF: 7.7

KRATINA, O.; POSCHL, M.; STOCEK, R. The effect of apparent density
of sulfidic crosslink and their chemical nature on self-heat build-

up in carbon black filled Natural Rubber under cyclic mechanical
loading. POLYMER DEGRADATION AND STABILITY, 2024, vol. 227, article
number 110871. DOI 10.1016/j.polymdegradstab.2024.110871. IF: 6.3

SOTOLAROVA, J.; OSICKA, J.; PLACHY, T.; FILIP, J. Tailoring
electrochemical properties of hydrogel by different types of
graphene oxide. APPLIED SURFACE SCIENCE, 2024, vol. 661, article
number 160064. DOI 10.1016/j.apsusc.2024.160064. IF: 6.3
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Oborové clenéni publikaci z roku 2024 podle WoS kategorii
Publications in 2024: Classification per discipline based on WoS categories

20



Kvalita ¢lanku publikovanych v letech 2022-2024 podle IF
Articles published in 2022-2024: Quality scoring based on IF

40
2022

39
37
33
29
24
2024
21
14
n
5 6
X
1
L m
D1 Q1 Q2 Q3

Q4

Pocet ¢lankd / Number of articles

Kvartil ¢asopisu dle IF / Journal quartile in terms of IF

Podil ¢lanku publikovanych v letech 2022-2024 v kvartilech podle IF
Articles published in 2022-2024: Percentage per quartile based on IF

49%
R 2022
< 43%
(%]
- 39%
g 349 2023
5 32% °
) 30%
©
—“,:) . 2024
< 20%
= 16%
© 14%
E
5
& %
6 0 50/0 60/0
2% 3%
. 1%
m
D1 Q1 Q2 Q3 Q4

Kvartil ¢asopisu dle IF / Journal quartile in terms of IF

Zprava o ¢innosti 2024 Activity report 2024
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Aplikovany vyzkum v roce 2024

Centrum se v roce 2024 podilelo na reseni
19 projektl aplikovaného vyzkumu, pricemz
Cerpana dotace Cinila vice nez 35 mil. K¢.

Pocet projektu
aplikovaného vyzkumu

Applied research in 2024

In 2024, the Centre became involved in
19 applied research projects; the amount
of co-funding exceeded 35 mil. CZK.

Number of applied
research projects

Poskytovatel dotace /
Grant authority

V roce 2024 byly CPS udéleny patenty
Vodoureditelny hybridni lak (310209) a Plosny
generator elektrické energie (310244). Dale
uzitny vzor Ekologicky Setrny zvlaknovaci
polymerni roztok a nanovlaknita netkana
textilie na jeho bazi (37840) a priimyslovy vzor
Spolecenstvi Baterie (RCD, 15085920-0001).

22

Pocet projekt(i / Naklady 2024 /
Number of projects Costsin 2024
16 34.4 mil. CZK
2 0.7 mil. CZK
1 0.8 mil. CZK

In 2024, CPS was granted patents A water-
dilutable hybrid varnish (310209) and A flat
electric power generator (310244). Furthermore,
utility model a spinning polymer solution

and a nanofibrous non-woven fabric on its

base (37840) and registered Community

design Battery (RCD, 15085920-0001).




Zprava o ¢innosti 2024

Activity report 2024
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Mezinarodni spoluprace

International cooperation

CPS je ¢lenem The European Composites,
Plastics and Polymer Processing Platform
(ECP4), ktera sdruzuje Spickova evropska
vyzkumna pracovisté.

Dale CPS tézi ze spoluprace v ramci Polymer
Processing Society Network (PPS).

Mobility zaméstnancii

Dlouhodobé staze na zahrani¢nim vyzkumném
pracovisti se zG¢astnilo 5 zaméstnancu CPS.
Jednalo se 0 3 staze v délce 31dniv USA,
Francii a na Slovensku, a 2 tfimésic¢ni

staze v Rakousku a Némecku.

Mobility studentii

V roce 2024 probéhli mési¢ni staZze v Jizni Korei a
Japonsku, dale dva studenti stravili dva mésice na
Taiwanu a ve Spanélsku.Nejdelsi staz probéhla ve
spolupraci s MIT a trvala 6 mésicQ.

V roce 2024 pfijelo na CPS 7 studentli na staz z

Polska, Slovenska, Loty$ska, Némecka, Recka a
Mexika.

24

CPS is a member of the European Composites,
Plastics and Polymer Processing Platform (ECP4),
which brings together top European research
institutes.

The CPS also benefits from the cooperation
within the Polymer Processing Society Network
(PPS).

Employee moblitiy

CPS employees participated in long-term
internships at foreign research institutions.
These included 3 internships lasting 31 days in
the USA, France and Slovakia, and 2 three-month
internships in Austria and Germany

Student mobility

In 2024, month-long internships took place in
South Korea and Japan, and two students spent
two months in Taiwan and Spain. The longest
internship took place in collaboration with MIT
and lasted 6 months.

In 2024, 7 students from Poland, Slovakia, Latvia,
Germany, Greece, and Mexico came to CPS for an
internship.



Mezinarodni spoluprace ve védé
a vyzkumu

CPS spolupracuje s mnoha zahrani¢nimi
institucemi. Napfiklad:

» Leibnitz Institute,

» Technische Universitat Dresden,

» Laboratoire de Mécanique, Marseille,
» University of Cantabria,

» Abo Akademi University,

» Clemson University,

» Ostbayerische Technische Hochschule
Regensburg,

» Latvian State Institute of Wood Chemistry,

» VTT Technical Research Centre of Finland Ltd,
» Qatar University a s dalSimi.

CPS spolupracovalo v roce 2024 i s prestizni
Massachusetts Institute of Technology v ramci
projektu MSMT LUAUS23085 Syntéza novych,

vysoce aktivnich metalosilikatovych katalyzatord
pro metatezi olefind.

Zprava o ¢innosti 2024

International cooperation in science
and research

CPS cooperates with many institutions from
abroad. Examples include:

» Leibnitz Institute,

» Technische Universitat Dresden,

» Laboratoire de Mécanique, Marseille,
» University of Cantabria,

» Abo Akademi University,

» Clemson University,

» Ostbayerische Technische Hochschule
Regensburg,

» Latvian State Institute of Wood Chemistry,

» VTT Technical Research Centre of Finland Ltd,
» Qatar University etc.

In 2024, CPS also collaborated with the
prestigious Massachusetts Institute of Technology
as part of the MEYS-funded project LUAUS23085

Synthesis of New Highly Active Metallosilicate
Catalysts for Olefin Metathesis.
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Spoluprace s praxi
Cooperation with the field

Spoluprace s komer¢ni sférou je vyznamnou
¢innosti CPS. CPS realizuje smluvni vyzkum, je
partnerem pfi reSeni spole¢nych védecko-vy-
zkumnych projektl aplikovaného vyzkumu,
poskytuje poradenskou a konzultac¢ni ¢innost.

Smluvni vyzkum

Diky vysoce kvalifikovanym odbornikiim a
kvalitnimu pristrojovému vybaveni zpracovava
CPS kazdorocné radu odbornych studii a
analyz (napf. pfipravu vzork(, méreni riiznych
parametrd, materialovou charakterizaci
apod.). Objem zakazek smluvniho vyzkumu
¢inil k 31.12. 2024 vice nez 5,5 mil. K¢.

K nejvyznamné;jSim patfily zejména zakazky pro
spolecnosti Plastikasky klastr z.s., Continental
Reifen Deutsch service, Fixed.zone a.s., Obalia,
s.r.0. a Mubea Fahrwerksfedern GmbH.

Podil zahranicnich zakazek
na celkovém objemu smluvniho vyzkumu
The proportion of contracts from abroad

from the total amount of contract research projects

. Tuzemské zakazky /
Contracts from inland

Zahranic¢ni zakazky /
Contracts from abroad
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Cooperation with the commercial sector is
an important activity of the CPS. CPS carries
out contract research, is a partner in joint
scientific and applied research projects, and
provides advisory and consultancy services.

Contract research

Thanks to its highly qualified experts and quality
instrumentation, CPS produces a number of
expert studies and analyses each year (e.g.
sample preparation, measurement of various
parameters, material characterization, etc.). The
volume of contract research jobs amounted to
over 5.5 million CZK as at 31 December 2024.

The most important job orders involved those
completed for Plastikasky klastr z.s., Continental
Reifen Deutsch service, Fixed.zone Inc., Obalia,
Ltd. and Mubea Fahrwerksfedern GmbH.

22%

78 %



Pedagogicka cinnost
Teaching activities

CPS realizuje dva celoSkolské doktorské

studijni programy. K 31.12.2024 studovalo v
obou studijnich programech 48 doktorandd.
Pracovnici CPS se zapojuji do vyuky i na jinych
soucastech UTB ve Zliné a podileji se na vedeni
bakalarskych, diplomovych a doktorskych praci.

V roce 2024 obhajilo své zavérecné prace

pod vedenim zaméstnancd CPS 12 absolventd
magisterskych, 17 bakalarskych a 12 absolventu
doktorskych studijnich programd.

Doktorské studijni programy
realizované na CPS

CPS implements two university-wide doctoral
degree programmes. As at 31 December

2024, 48 PhD students were studying in both
programmes. CPS staff members are also
involved in teaching at other TBU constituents
and participate in the supervision of bachelor’s,
master’s and doctoral theses.

In 2024, 12 master’s degree programmes, 17
bachelor’s degree progammes and 12 graduates
of doctoral degree programmes defended their
theses under the supervision of CPS staff.

Doctoral programmes
implemented at CPS

Biomaterialy a biokompozity

Studijni program zaméren na oblast vyzkumu,
vyvoje a technologii s fizenou interakci s zivymi
systémy/objekty. Pfedmétem studia jsou proto
technologie pfipravy material(, modifikace
jejich povrchovych i objemovych vlastnosti

a stanoveni interakce s zivymi systémy, jak
prokaryotickymi tak eukaryotickymi.

Nanotechnologie
a pokrocilé materialy

Studium je zaméreno na chemickou a fyzikalni
pripravu materiald a studium jejich fyzikalnich,
chemickych a biologickych vlastnosti se
zvlastnim zfetelem na pfipravu, charakterizaci a
analyzu vlastnosti nanostruktur, které podminuji
unikatni a specialni vlastnosti materiald.
Studium zasahuje i do mezioborovych oblasti.

Zprava o ¢innosti 2024

Biomaterials and Biocomposites

The degree programme focuses on research,
development and technology with controlled
interaction with living systems/objects. The
subject of study is therefore the technologies
of preparation of materials, modification

of their surface and bulk properties and
determination of interaction with living
systems, both prokaryotic and eukaryotic.

Nanotechnology
and Advanced materials

The programme is focused on the chemical
and physical preparation of materials and
the study of their physical, chemical and
biological properties with special attention
to the preparation, characterization and
analysis of the properties of nanostructures
that determine the unique and special
properties of materials. The programme
also extends into interdisciplinary areas.

27
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Pocet studenti v doktorskych programech realizovanych na CPS
Number of students in doctoral programmes implemented at CPS

Rocnik studia / Biomaterialy a biokompozity /
Year of study Biomaterials and Biocomposites

Nanotechnologie a pokrocilé materily /
Nanotechnology and Advanced materials

4 2
1 6
9 4
7 1
4 10
25 23

28




Treti role CPS a vyznamné udalosti
CPS' third role and featured events

Gumference

Gumference je tradi¢ni mezinarodni gumaren-
ska konference organizovana ve spolupraci

s Leibnitz Institutem flr Polymerforschung

in Dresden, ktera probéhla v online formé.
Celkem se Gumference 2024 zucastnilo

329 registrovanych ucastnikl z 23 zemi.

Odborna konference Plastko

Hlavnim letoSnim tématem byly Polymery

a technologie v kontextu udrzitelného
rozvoje. Akce se uskutec¢nuje jiz od roku 2008,
jedna se tedy o tradi¢ni konferenci, kterou
porada Univerzitni institut UTB, Centrum
transferu technologii a Plastikarsky klastr.

Zprava o ¢innosti 2024

Gumference

This is a traditional international rubber confe-
rence organized in cooperation with the Leibnitz
Institut fir Polymerforschung in Dresden; it was
held online. A total of 329 registered participants
from 23 countries attended this conference in
2024.

Plastko Professional Conference

The main theme of this year was Polymers

and technology in the Context of Sustainable
Development. The event has been held since
2008, so it is a traditional conference organized
by the TBU University Institute, the Technology
Transfer Center and the Plastics Cluster.

29
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Letni skola

Ve dnech 17. - 21. ¢ervna 2024 se konala letni
Skola zamérena na téma Pryz ,,Udrzitelny
material budoucnosti“. Tato vyuka byla
zamérena vyhradné na studenty doktorskych
studijnich programd. U¢astnilo se ji 36
doktorandt z 13 riiznych evropskych univerzit a
vyzkumnych instituci.

Veletrh védy

Také v roce 2024 se zucastnilo CPS védecké
udalosti roku - Veletrhu védy 2024. Ten zacal na
prazském vystavisti PVA EXPO Praha Letnany
30. kvétna 2024 a trval do soboty 1. ¢ervna. Tuto
nejvétsi popularné - nauénou akci u nas porada
Akademie véd Ceské republiky.

30

Summer school

On 17-21 June 2024 was held a summer school
on the topic of rubber "Sustainable material of
the future". This course was aimed exclusively

at students of PhD degree programmes. 36 PhD
students from 13 different European universities.

Fair of Science

Also in 2024, CPS participated in the scientific
event of the year - the Science Fair 2024. It
began at the Prague exhibition center PVA EXPO
Praha Letriany on May 30, 2024 and lasted

until Saturday, June 1. This largest popular
educational event in our country is organized by
the Academy of Sciences of the Czech Republic.



Ocenéni Sparks-Thomas

Doc. Radek Stocek, ziskal ve Spojenych sta-
tech americkych vyznamné ocenéni. Ame-
ricka chemicka spolecnost (Rubber Division,
American Chemical Society (ACS) mu udélila
cenu za vyzkum v oblasti gumarenstvi.

Ocenéni 2024 PPS Fellow

Zakladatel a emeritni rektor UTB ve Zliné,
prof. Petr Saha, ziskal ocenéni Osobnost
projektu Vizionafi 2023 za celozivotni
pfinos v oblasti inovaci ve vzdélavani,
vyzkumu i vyvoji nejen ve Zlinském kraji.

Zprava o ¢innosti 2024

Sparks-Thomas Award

Assoc. prof. Radek Stocek, received a significant
award in the United States of America. The
American Chemical Society (Rubber Division,
American Chemical Society (ACS) awarded him
an award for research in the field of rubber.

2024 PPS Fellow Award

The founder and rector emeritus of TBU

in Zlin, prof. Petr Sdha, was awarded the
Visionaries 2023 Personality Award for his
lifelong contribution to innovation in education,
research and development in the Zlin Region
and beyond.
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Czech Space Week

V ramci rozvoje strategického vyzkumného
sméru mificiho do oblasti vesmirnych aktivit a
vyuzitelnosti materiall ve vesmiru se Centrum
polymernich systému prezentovalo na akci
Space2Business konané 5. a 6. listopadu 2024 v
ramci Czech Space Week v Cerninském palaci v
Praze. V ramci akce se uskutecnila celad rada B2B
mitink(, pfi kterych byli nalezeni novi partnefi
pro spolupraci ve vyzkumu a vyvoji v oblasti
Space.

Transfera Technology Day 2024
Transparentni félie pro antimikrobialni ochranu

dotykovych displeju postoupily do finale Trans-
fera Technology Day 2024.
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Czech Space Week

Centre of Polymer Systems presented itself, as
part of the development of a strategic line of
research aimed at space activities and the appli-
cability of materials in outer space, at Space-
2Business - an event held on 5 and 6 November
2024 as part of Czech Space Week at the Czernin
Palace, Prague. Many B2B meetings were held
during the event, and new partners were found
for cooperation in research and development in
the Space sector.

Transfera Technology Day 2024

Transparent films for antimicrobial protection
of touchscreens advance to Transfer Technology
Day 2024 finals.



Kurzy celozivotniho vzdélavani

Life-long learning courses

CPS nabizi placené akreditované vzdélavaci
programy ve 3 vyzkumnych smérech. Vzdélavaci
programy budou ukonceny zkouskou, ktera
odpovida hodnoticimu standardu dle narodni
soustavy kvalifikaci.

V ramci kurzu Zpracovani gumarenskych smési
Ucastnik obdrzi osvédceni o rekvalifikaci.

28-060-M
Technolog/technolozka
zpracovani plasti

Hlavni cil kurzu je ziskat znalosti
0 zpracovani a vyuziti komercné
dostupnych polymernich materiald.

28-034-M
Laboratorni technik analytik

Program je zaméren na osvojeni si znalosti
a praktickych dovednosti v oblasti vybrané
skupiny analytickych metod. Techniky a
metody jsou nejprve probirany teoreticky,
nasledné jsou ziskané védomosti prakticky
aplikovany v laboratornich cvicenich.

Zpracovani gumarenskych smeési

Jedna se o rekvalifikacni kurz. Hlavni cil kurzu
je naucit se zakladni znalosti z gumarenské
technologie a osvojit si postupy pro vyrobu
gumarenské smési tak jako pryze s ohledem
na pozadované vysledné vlastnosti pryze a
zajistit tak obecné zakladni znalosti potrebné
v kazdodenni vyrobé pryzovych komponent.

Zprava o ¢innosti 2024

CPS offers paid accredited training programmes
in 3 research areas. The learning programmes
will be completed by an examination that
meets the assessment standard as per National
Qualifications Framework.

For the Rubber Compounding course, the
participants will receive retraining certificates.

28-060-M
Plastic Processing Technologist

The main objective of the course is to gain
knowledge about the processing and use of
commercially available polymeric materials.

28-034-M
Laboratory Technician Analyst

The programme is aimed at acquiring
knowledge and practical skills in a selected
group of analytical methods. Techniques and
methods are first discussed theoretically,
then the acquired knowledge is practically
applied in laboratory exercises.

Rubber Compound Processing

Itis a requalification course. The main objective
of the course is to learn the basic knowledge of
rubber technology and to learn the procedures
for the production of rubber compounds as
well as rubber with respect to the desired

final properties of rubber and thus provide

the general basic knowledge needed in the
daily production of rubber components.
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Resené projekty
Implemented projects

Projekty financované z mezinarodnich zdrojii
Projects funded from the international sources

Horizon Europe

SOLiD

Sustainable manufacturing and optimized mate-
rials and interfaces for lithum metal batteries with
digital quality control (2022-2026), Coordinator:
VTT Technical Research Center of Finland.

TwinVECTOR

Twinning for Development of World-class next Gene-
ration Batteries (2022-2025),

Coordinator: Tomas Bata University in Zlin.

SMHYLES

Safe, sustainable and Modular HYbrid
systems for Long-duration Energy stor-
age and grid Services (2024-2027)
Coordinator: Fondazione Bruno Kessler

RISEnergy

Research Infrastructure Services for Re-
newable Energy (2024-2028) Coordinator:
Karlsruhe Institute of Technology.

AGROECOLOGY

Fair, healthy and environmentally-frien-

dly food systems from primary produ-

ction to consumption (2024-2030)
Coordinator: Forschungszentrum Julich Gmbh

SurfToGreen

Bio-based sustainable SURFactants TO
foster GREEN industry (2024-2029)
Coordinator: CSGI - Consorzio per lo Svi-
luppo dei sistemi a Grande Interfase
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Horizon 2020

StoRIES

Storage Research Infrastructure Eco-System
(2021-2025),

Coordinator: Karlsruhe Institute of Technology.

CELISE

Sustainable production of Cellulose-ba-
sed products and additives to be used in
SMEs and rural areas (2021-2025)
Coordinator: University of Cantabria

International Visegrad Fund

BioMatV4Net
Biodegradable metal development and surface
functionalization V4 network (2023-2024).

Qatar National Research Fund

cam ity ) Cpaall gl

Qatar National Research Fund
Member of Qatar Foundation

Green3SPCM
GreenHouses for Qatari Climate: Energy Saving Smart
and Sustainable Phase Change Materials (2022-2024).

Interreg Programme - Plan C

Moving PLastics and mAchine iNdust-
ry towards Circularity (2024-2026)



Evropské strukturalni a
investicni fondy - OP JAK

CZ.02.01.01/00/22_012/0006919 Rozvoj adekvatni
infrastruktury doktorskych studijnich programu
na UTB ve Zliné (RADOST) (2024-2026)

Hlavni resitel: prof. Ing. Vladimir Sedlafik, Ph.D.

Evropské strukturalni a
investic¢ni fondy - NPO

NPO_UTB_MSMT-2145/2024-4

Podpora zelenych dovednosti a

udrzitelnosti na UTB ve Zliné

Hlavni fesitel: prof. Ing. Vladimir Sedlafik, Ph.D.

Evropsky fond pro regionalni
rozvoj - OP PIK

CZ.01.01.01/01/22_002/0000413

Vyzkum a vyvoj jednotky pro filtraci pitné vody
(2023-2026), spoluprace se spole¢nosti SPUR a.s.
Hlavni resitel: Dr. Ing. Miroslava Kovarova

CZ.01.01.01/01/22_002/0000682

Viyvoj nové ekologické protihlukové stény
(2024-2027), spoluprace se spolec¢nostmi
Gelpo, s.r.0. a Egoe, s.r.o.

Hlavni rfesitel: doc. Dr. Ing. Radek Stocek

Zprava o ¢innosti 2024

European Structural and
Investment Funds - OP JAK

CZ.02.01.01/00/22_012/0006919 Development

of an adequate infrastructure for doctoral

study programs at the Tomas Bata

University in Zlin (RADOST) (2024-2026)

Lead researcher: prof. Ing. Vladimir Sedlafik, Ph.D.

European Structural and
Investment Funds - NPO

NPO_UTB_MSMT-2145/2024-4

Support of green skills and

sustainability at TBU in Zlin

Lead researcher: prof. Ing. Vladimir Sedlafik, Ph.D.

European Regional Development
Fund - OP EIC

CZ.01.01.01/01/22_002/0000413

Research and Development of a Drinking Water
Filtration Unit, cooperation with SPUR Plc.
Lead researcher: Dr. Ing. Miroslava Kovarova

€Z.01.01.01/01/22_002/0000682

Development of a new ecological anti-

noise barriers (2024-2027), cooperation

with Gelpo Plc. and Egoe Plc.

Lead researcher: assoc. prof. Dr. Ing. Radek Stocek
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Projekty financované z narodnich zdrojti

Projects funded from national sources

Ministerstvo skolstvi, mladeze a
télovychovy

8X23034 Magnetické nanostruktury schopné samo-
zahtivani pro teranostické aplikace (2023-2025).
Hlavni resitel: prof. Ing. Jarmila Vil¢akova, Ph.D.

LTT20010 Povrchové funkcionalizovana skla: koncept

heterostrukturovanych nanocastic inspirovanych
umeélou fotosyntézou (2020-2024). Hlavni resitel:
Ing. Michal Machovsky, Ph.D.

LUABA24039 Vyvoj magnetoaktivnich elastomer-
nich povrchd s fizenym charakterem smaceni pro
funkéni manipulaci s kapalinami (2024-2026).
Hlavni resitel: prof. Ing. Michal Sedlacik, Ph.D.

LUAUS23085 Syntéza novych vysoce ak-
tivnich me- talosilikatovych katalyzato-
rd pro metatezi olefin(i (2023-2026).
Hlavni fesitel: Mgr. David Skoda, Ph.D.

LUAUS24032 Polymerni neurono-
vé synapse (2024-2027).
Hlavni fesitel: prof. Ing. Jarmila Vil¢akova, Ph.D.

Ministerstvo zdravotnictvi

NW24-03-00331 Selektivné modifikované betag-
lukany jako imunoaktivni nosice protinddorovych
léCiv pro lécbu nador( tlustého streva (2014-2027)
Hlavni fesitel: Mgr. Jan Vicha, Ph.D.
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Ministry of Education, Youth and
Sports

8X23034 Self-healing magnetic nanoconstructs
for theranostic applications (2023-2025). Lead
researcher: prof. Ing. Jarmila Vilcakova, Ph.D.

LTT20010 Surface functionalized glass: Concept of
heterostructured nanoparticles inspired by arteficial
photosynthesis (2020-2024). Lead researcher:
Ing. Michal Machovsky, Ph.D.

LUABA24039 Development of magnetoactive
elastomeric surfaces with controlled wettability
for functional Liquid Manipulation (2024-2026)
Lead researcher: prof. Ing. Michal Sedlacik, Ph.D.

LUAUS23085 Synthesis of New Highly Active Meta-
llo- silicate Catalysts for Olefin Metathesis (2023-
2026). Lead researcher: Mgr. David Skoda, Ph.D.

LUAUS24032 Polymeric neuro-
nal synapses (2024-2027).
Lead researcher: prof. Ing. Jarmila Vil¢akova, Ph.D.

Ministry of Healthcare

NW24-03-00331 Selectively modified betaglucans
as immunoactivatory carriers of anticancer drugs
for the treatment of colon cancer (2024-2027)
Lead researcher: Mgr. Jan Vicha, Ph.D.



Technologicka agentura Ceské
republiky

FW10010207 Inteligentni termotropni povlaky
pro termalni management budov (2024-2026)
Hlavni resitel: Ing. Michal Machovsky, Ph.D.

FW10010547 Zpracovani postkonzumnich recyklatd
na vakuové tvarované vyrobky z plast(i (2024-2025)
Hlavni resitel: prof. Ing. Vladimir Sedlafik, Ph.D.

FW01010327 Pokrocilé polymerni a kompozitni

ma- terialy pro aditivni vyrobu (2020-2024). Projekt
feSen ve spolupraci se SPA 2000 s.r.o0. a SYNPO a.s.
Hlavni fesitel: prof. Ing. Jarmila Vil¢akova, Ph.D.

FW03010006 Trvald ochrana dotykovych
obrazovek pro zamezeni ukladani organickych
polutantu na jejich povrchu (2021-2024). Projekt
feSen ve spolupraci s FORTES Interactive

s.r.o., SYNPO a.s. a VUT v Brné. Hlavni

resitel: Ing. Martina Pummerova, Ph.D.

FW03010465 Technologicky vyrobni odpad jako
inovativni materialovy zdroj pfi procesu vyroby
netkanych textilii (2021-2024). Projekt feSen ve
spolupraci s Pegas Nonwovens s.r.o. a PFN-GIC a.s.
Hlavni resitel: prof. Ing. Tomas Sedlacek, Ph.D.

FW06010191 Vyzkum a vyvoj solarné reflexniho
natérového systému pro snizeni energetické
naroc¢nosti budov (2023-2025). Projekt

feSen ve spolupraci s Rokospol a.s. Hlavni
resitel: Ing. Milan Masar, Ph.D.

FW06010324 Redukce uhlikové stopy netkané
textilie zejména pro jednorazové hygienické a
medicinské aplikace (2023-2026). Projekt feSen
ve spolupraci s PFNonvowens Czech s.r.o.
Hlavni resitel: prof. Ing. Tomas Sedlacek, Ph.D.

FW06010527 Nova generace nanostrukturovanych
skladanych filtr( pro kolektivni a osobni

ochranu obyvatelstva (2023-2025). Projekt

feSen ve spolupraci s Spur a.s.

Hlavni fesitel: Dr. Ing. Miroslava Kovarova

Zprava o ¢innosti 2024

Technology Agency of the Czech
Republic

FW10010207 Intelligent thermotropic coatings for
thermal management of buildings (2024-2026)
Lead Researcher: Ing. Michal Machovsky, Ph.D.

FW10010547 Procession of plastic recyclates
towards vacuum shaped products (2024-2025)
Lead Reseacher: prof. Ing. Vladimir Sedlafik, Ph.D.

FW01010327 Advanced polymer and composite
materials for additive manufacturing (2020-2024).
Cooperation with SPA 2000 Inc. a SYNPO Plc.

Lead researcher: prof. Ing. Jarmila Vil¢akova, Ph.D.

FW03010006 Permanent protection of touch screens
to prevent the deposition of organic pollutants

on their surface (2021-2024). Cooperation with
FORTES Interactive, SYNPO and VUT v Brné.

Lead researcher: Ing. Martina Pummerova, Ph.D.

FW03010465 Technological production scrap
as an innovative material source in a process of
production of nonwoven textile (2021-2024).
Cooperation with Pegas Nonwovens and
PFN-GIC. Lead researcher: prof. Ing.

Tomas Sedlacek, Ph.D.

FW06010191 Research and Development of
solar reflexive coating system for enhancing
the energy performance of buildings
(2023-2025). Cooperation with Rokospol Plc.
Lead researcher: Ing. Milan Masaf, Ph.D.

FW06010324 Carbon Footprint Reduction of
Nonwoven Textile for Disposable Hygiene
and Medical Appliations (2023-2026).
Cooperation with PFNonvowens Czech

Plc. Lead researcher: prof. Ing.

Tomas Sedlacek, Ph.D.

FWO06010527 A New Generation of
Nanostructured Pleated Filters for Collective
and Personal Protection of the Population
(2023-2025). Cooperation with SPUR Plc.
Lead researcher: Dr. Ing. Miroslava Kovarova
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$506020282 Ekologicka recyklace
biopolymert (2020-2025)
Hlavni resitel: prof. Ing. Vladimir Sedlafik, Ph.D.

S$S07020443 Bio-rozloZitelné materialy pro zvyseni
odolnosti sazenic proti suchu. Projekt reSeny ve
spolupraci s VUOMP a SPA2000 (2024-2026).
Hlavni resSitel: prof. Ing. Vladimir Sedlafik, Ph.D.

TH80020008 Modelovani opotrebenr
samovolné vnitiné se hojicich elastomerd pro
sniZzeni emisi ¢astic a zvySeni Zivotnosti v
budoucich koncepcich e-mobility (2022-2025)
Hlavni feSitel doc. Dr. Ing. Radek Stocek

TK03031057 Dalsi generace all-solid-
state Li-ion baterii (2020-2025).
Hlavni fesitel: prof. Ing. Petr Sdha, CSc., dr. h. c.

TK05020019 Vyvoj LiFeP0O4 dobijecich baterii
pro stacionarni aplikace (2023--2025). Projekt
feSeny ve spolupraci s EnergyCloud, a.s.

Hlavni reSitel: prof. Ing. Petr Sdha, CSc., dr. h. c.

TK05020036 Bezhalogenové bezpeénostni elektrické

kabely spliujici pozadavky LOCA nejnovéjsich
typu jadernych elektraren a nejnovéjsi pozadavky
na pozarni bezpecnost podle Evropské a narodni
legislativy (CPR EU/305/2011, EN 50575

a CSN 73 0895) (2023--2025). Projekt fedeny ve
spolupraci s Prakab Prazska Kabelovna, s.r.o.
Hlavni reSitel: prof. Ing. Tomas Sedlacek, Ph.D.

TN02000051 Narodni centrum kompetence
polymernich materiall a technologii

pro 21. stoleti (2023-2028)

Hlavni resitel: prof. Ing. Vladimir Sedlafik, Ph.D.

TQ03000235 Vyzkum a optimalizace
zpracovatelskych vlastnosti polymernich
recyklatd pro jejich znovupouziti v

textilnich aplikacich (2024-2025)

Hlavni fesitel: Ing. Martina Pummerova, Ph.D.

TQ05000002 Pokrodily filtracni systém na bazi
prirodnich material(i pro odstrafiovani nové se
objevujicich znecistujicich latek z vody (2024-2027)
Hlavni resitel: prof. Ing. Vladimir Sedlafik, Ph.D.
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S$S06020282 Ecological Recycling
of Biopolymers (2023-2025)
Lead researcher: prof. Ing. Vladimir Sedlafik, Ph.D.

SS07020443 Bio-degradable materials for increasing
seedling resistance to drought. Cooperation

with VUOMP and SPA2000 (2024-2026).

Lead researcher: prof. Ing. Vladimir Sedlarik, Ph.D.

TH80020008 Modelling Wear of Intrinsically
Self-Healing Elastomers for Reduced Particle
Emission and Improved Lifetime Performance
in Future e-Mobility Concepts (2022-2025) Lead
researcher: Assoc. prof. Dr. Ing. Radek Stocek

TK03031057 Next generation all-solid-
state Li-ion batterie (2020-2025).
Lead researcher: prof. Ing. Petr Saha, CSc., dr. h. ¢

TK05020019 Development of LiFePO4 Rechargeable
Batteries for Stationary Applications (2023-

2025). Cooperation with EnergyCloud Plc.

Lead researcher: prof. Ing. Petr Sdha, CSc., dr. h. c.

TK05020036 Halogen-free Safety Electrical
Cables meeting the Requirements of LOCA of

the latest Types of Nuclear Power Plants and the
latest Requirements for Fire Safety according

to European and National Legislation (CPR
EU/305/2011, EN 50575, CSN 73 0895) (2023-2025).
Cooperation with Prakab Prazska Kabelovna

Inc. Lead researcher: Assoc. prof. Ing.

Tomas Sedlacek, Ph.D.

TN02000051 National Centre of Competence

- Polymer Materials and Technologies

for the 21st Century (2023-2028)

Lead researcher: prof. Ing. Vladimir Sedlarik, Ph.D.

TQ03000235 Research and optimization of the
processing properties of polymer recycles for
their reuse in textile applications (2024-2025).
Lead Researcher: Ing. Martina Pummerova, Ph.D.

TQ05000002 Fully Bio-based Advanced

Filtration Systems for Removal of Emerging
Pollutants from Water (2024-2027)

Lead Researcher: prof. Ing. Vladimir Sedlafik, Ph.D.



Grantova agentura Ceské republiky

Czech Science Foundation

P4 GACR

GRANTOVA AGENTURA CESKE REPUBLIKY

GA22-33307S Vyvoj novych 3D hierarchicky
struktu- rovanych polysacharidovych a
proteinovych poréz- nich systému (2022-2024).
Hlavni resitel doc. Ing. Antonin Minafik, Ph.D.

GA23-07425S Anisotropni a elektricky
vodivé biomaterialy (2023-2025).
Hlavni fesitel: prof. Ing. Petr Humpoli¢ek, Ph.D.

GA23-07244S Anizotropni magnetoreologické
elastomery s fizenymi elektrickymi
vlastnostmi (2023-2025).

Hlavni resitel: prof. Ing. Michal Sedlacik, Ph.D.

GA23-07361S Syntéza zlatych nanocastic pro SERS
a katalyzu fizena pomoci selektivné oxidovanych
polysacharid(l (2023-2025).

Hlavni fesitel: Ing. Lukas Miinster, Ph.D.

GA24-11534S Vodivé (bio)polymerni kompozity
s kovalentné vazanym polypyrrolem pro
biomedicinské aplikace (2024-2026).

Hlavni resitel: Mgr. Jan Vicha, Ph.D.

GA24-10384S Polymerni memristory s
neurosynaptickymi vlastnostmi (2024-2026).
Hlavni fesitel: prof. Ing. Jarmila Vil¢akova, Ph.D.

Interni rozvojové projekty

RP/CPS/2024/001
Kompozitni biomaterialy
Hlavni resitel: Mgr. Jan Vicha, Ph.D.

RP/CPS/2024/002

Vlyzkum environmentalnich technologii
polymernich materiald pro udrzitelny rozvoj
Hlavni feSitel: RNDr. Eva Domincova
Bergerova, Ph.D.

RP/CPS/2024/003

Udrzitelné aplikace pokrocilych
polymernich systému

Hlavni resitel: Ing. Tomas Plachy, Ph.D.

Zprava o ¢innosti 2024

GA22-33307S Development of Novel 3D
Hierarchically Structured Polysaccharides
and Proteins Porous Systems (2022-2024).
Lead Researcher: Assoc. prof. Ing.

Antonin Minafrik, Ph.D.

GA23-07425S Electro-Conductive
Biomaterials (2023-2025).
Lead Researcher: prof. Ing. Petr Humpolicek, Ph.D.

GA23-07244S Anisotropic Magnetorheological
Elastomers with Controlled Electrical

Properties (2023-2025).

Lead Researcher: prof. Ing. Michal Sedlacik, Ph.D.

GA23-07361S Synthesis of Gold Nanoparticles
for SERS and Catalysis guided by Selectively
Oxidized Polysaccharides (2023-2025).

Lead Researcher: Ing. Lukas Miinster, Ph.D.

GA24-11534S Conductive (bio)polymer composites
with covalently anchored polypyrrole for
biomedical applications (2024-2026).

Lead Researcher: Mgr. Jan Vicha, Ph.D.

GA24-10384S Polymer memristors with
neurosynaptic properties (2024-2026).
Lead Researcher: prof. Ing. Jarmila Vilcakova, Ph.D.

Internal development projects

RP/CPS/2024/001
Composite Biopolymers
Lead researcher: Mgr. Jan Vicha, Ph.D.

RP/CPS/2024/002

Research on environmental technologies
of polymer materials for sustainable
development Lead researcher:

RNDr. Eva Domincova Bergerova, Ph.D.

RP/CPS/2024/003

Sustainable applications of

advanced polymer systems

Lead researcher: Ing. Tomas Plachy, Ph.D.
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RP/CPS/2024/005
Energetické a kompozitni materialy a technologie
Hlavni resitel: prof. Ing. Marian Lehocky, Ph.D.

RP/CPS/2024/006

Kompetencni rozvoj vyzkumného sméru
Gumarenské technologie na Centru
polymernich systéma v oblasti vlivu emisi
castic odéru pneumatik na Zivotni prostredi
Hlavni fesitel: Ing. Martin Sténicka, Ph.D.

RP/CPS/2024/007

Nanomaterialy a pokrocilé technologie pro
nadchazejici technologické a socioekonomické
vyzvy udrzitelné budoucnosti

Hlavni fesitel: Ing. Michal Machovsky, Ph.D.

Projekty Interni grantové agentury

IGA/CPS/2024/001 Vyvoj numerického modelu
popisujiciho vnitfni pevnost pryze v zavislosti
na variaci zatézujicich okrajovych podminek.
Hlavni resitel: Ing. Nikolas Ryzi

IGA/CPS/2024/002 Studium pfipravy nano-
¢astic pomoci oxidovanych polysacharida.
Hlavni fesitel: Ing. Vitek Hrbacek

IGA/CPS/2024/003 Vyzkum pfirodnich a syn-
tetickychpolymert pro environmentalni apli-
kace. Hlavni resitel: Ing. Simona Uhercova

IGA/CPS/2024/005 Vyhodnocovani a premé-
na bioodpadu na Cistou energii a material
pro zdravotnictvi a skladovani energie.
Hlavni resitel: Mainak Chaudhuri

IGA/CPS/2024/006 Optimalizace reologic-
kych vlastnosti polymernich systém jako
nastroj pro vyvoj udrzitelnych produk-

ta. Hlavni fesitel: Ing. Ondrej Mertlik

IGA/CPS/2024/007 Pfiprava chytrych bio-
materiall pro tkanové inzenyrstvi.
Hlavni fesitel: Ing. Kristyna Valaskova

IGA/CPS/2024/008 Dualni electro- a

magneto- responsivni kapaliny. Hlav-
ni fesitel: Ing. Lenka Munteanu
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RP/CPS/2024/005
Energy and composite materials and technologies.
Lead researcher: prof. Ing. Marian Lehocky, Ph.D.

RP/CPS/2024/006

Competence development of the Rubber
Technology research direction at the Center for
Polymer Systems in the area of the impact of tire
abrasion particle emissions on the environment
Lead researcher: Ing. Martin Sténicka, Ph.D.

RP/CPS/2024/007

Nanomaterials and advanced technologies
for technological and socio-economic
challenges of sustainable future

Lead researcher: Ing. Michal Machovsky, Ph.D.

Internal Grant Agency projects

IGA/CPS/2024/001 Developement of a Numerical
Model Describing Inner Strength of Rubber in
Dependence of Loading Boundary Conditions.
Lead researcher: Ing. Nikolas Ryzi

IGA/CPS/2024/002 Study of the preparation of
nanoparticles using oxidized polysaccharides.
ons. Lead researcher: Ing. Vitek Hrbacek

IGA/CPS/2024/003 Research of natural and synthe-
tic polymers for environmental aplications.
Lead researcher: Ing. Simona Uhercova

IGA/CPS/2024/005 Evaluation and transforma-
tion of biowaste into clean energy and material
for healthcare & energy storage application.
Lead researcher: Mainak Chaudhuri

IGA/CPS/2024/006 Optimization of rheologi-
cal properties of polymer systems as a tool for
the development of sustainable products
Lead researcher: Ing. Ondrej Mertlik

IGA/CPS/2024/007 Designing Smart Bio-
materials for Tissue Engineering.
Lead researcher: Ing. Kristyna Valaskova

IGA/CPS/2024/008 Dual Electro- and
Magneto-responsive fluids
Lead researcher: Ing. Lenka Munteanu



CPS nabizi spolupraci
v nasledujicich oblastech

Chemicka analyza materialu:

»

»

»

elementarni analyza (EDXRF,
AAS, TOC, prvkova analyza)
Siroké spektrum chromatografickych

technik (napf. GC/QTOF, LC/QTOF, GPC atd.)

spektroskopické analyzy (FTIR,
Ramanova spektroskopie)

Fyzikalni analyza materialu:

»

»

»

»

»

»

»

»

»

»

mechanické a viskoelastické vlastnosti
testovani gumarenskych smési
termické vlastnosti (DSC, TGA/MS)
tepelné izolacni vlastnosti

antistatické a disipativni charakteristiky
povrchova analyza (AFM, porozimetrie)
bariérové vlastnosti

stanoveni filtracni uc¢innosti

materiald (TSI filter tester)

stanoveni velikost ¢astic

komplexni reologicka analyza

Mikrobiologické analyzy

»

»

»

»

»

antibakterialni aktivita plastd/

textilii / kosmetickych pripravki
stanoveni bakterialni istoty

antiviralni testy - simulace bakteriofagy
bakterialni filtracni G¢innost (BFE)
biodegradace materiald

Testovani biokompatibility

»

»

»

»

»

»

necertifikované testy cytotoxicity
necertifikované testy bunécné adhese
necertifikované testy bunécné proliferace
necertifikované testy pror(istani scaffold
necertifikované testy tran-

sdermalni absorpce

necertifikované testy fototoxicity

Zpracovani plastii a pryzi

»

»

»

»

»

vytlacovani, vstfikovani, vyfukovani
kompaundace

spunbond, meltblown
electrospinning

3D tisk

Analyza zivotniho cyklu materialt (LCA)

CPS offers collaboration
in the following fields

Chemical analysis of materials:

»

»

»

elemental analysis (EDXRF, AAS, TOC,)
a wide range of chromatographic
techniques (napf. GC/QTOF,

LC/QTOF, GPC atd.)

spectroscopic analyzes (FTIR,

Raman spectroscopy)

Physical analysis of materials:

»

»

»

»

»

»

»

»

»

mechanical and viscoelastic properties
testing of rubber compounds

thermal properties (DSC, TGA / MS)
thermal insulation properties
antistatic and dissipative characteristics
surface analysis (AFM, porosimetry)
barrier properties

determination of filtration efficiency
of materials (TSI filter tester)
determination of particle size
comprehensive rheological analysis

Microbiological analyzes:

»

»

»

»

antibacterial activity of plastics

/ textiles / cosmetics

determination of bacterial purity
antiviral tests - bacteriophage simulation
bacterial filtration efficiency (BFE)
biodegradation of materials

Biocompatibility testing (not certified)

»

»

Cytotoxicity tests

Cell adhesion tests

Cell proliferation tests
Scaffold growth tests
Transdermal absorption tests
Phototoxicity tests

Plastics and rubber processing:

»

»

»

»

»

extrusion, injection, blow molding
compounding

spunbond, meltblown
electrospinning

3D printing

Materials Life Cycle Analysis (LCA)
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Senior management
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reditel CPS

+420 576 038 013
sedlarik@utb.cz

Ing. Jana Josefikova
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+420 576 038 011
josefikova@utb.cz

Garanti vyzkumnych sméru

Prof. Ing. Vladimir Sedlarik, Ph.D.
Director of CPS

+420 576 038 013
sedlarik@utb.cz

Ing. Jana Josefikova
Financial Manager
+420 576 038 011
josefikova@utb.cz

Research groups supervisors

Zpracovatelstvi polymer(

prof. Ing. Tomas Sedlacek, Ph.D.
+420 576 038 012
sedlacek@utb.cz

Environmentalni technologie
prof. Ing. Vladimir Sedlafik, Ph.D.
+420 576 038 013
sedlarik@utb.cz

Biomaterialy

prof. Ing. Petr Humpolicek, Ph.D.
+420 576 038 035
humpolicek@utb.cz

Nanomaterialy a pokrocilé technologie

prof. Ing. et Ing. Ivo Kufitka, Ph.D. et Ph.D.

+420 576 038 049
kuritka@utb.cz

Gumarenské technologie
doc. Dr.-Ing. Radek Stocek
+420 576 038 010
stocek@utb.cz

Energetické a kompozitni materialy
prof. Ing. Petr Sdha, CSc., dr. h. c.
+420 576 031709

saha@utb.cz

Kontakt pro média

Polymer processing

Prof. Ing. Tomas Sedlacek, Ph.D.
+420 576 038 012
sedlacek@utb.cz

Environmental technologies
Prof. Ing. Vladimir Sedlafik, Ph.D.
+420 576 038 013
sedlarik@utb.cz

Biomaterials

Prof. Ing. Petr Humpolicek, Ph.D.
+420 576 038 035
humpolicek@utb.cz

Nanomaterials and advanced technologies
Prof. Ing. et Ing. Ivo Kufitka, Ph.D. et Ph.D.
+420 576 038 049

kuritka@utb.cz

Rubber technologies

Assoc. prof. Dr.-Ing. Radek Stocek
+420 576 038 010

stocek@utb.cz

Energy and composite materials
Prof. Ing. Petr Sdha, CSc., dr. h. c.
+420 576 031709

saha@utb.cz
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Mgr. Petra Svérakova
+420 734 687 267
sverakova@utb.cz

Mgr. Petra Svérakova
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