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Centrum polymernich systému (CPS) je Spickovym védeckym
pracovistém Univerzity TomdsSe Bati ve ZIliné (UTB), které ga-
rantuje svétové parametry pro vyzkum polymernich systému
s vyuZitim nejmodernéjSich technologii. Od roku 2015 sidli ve
zcela novém objektu vyprojektovaném na miru v souladu s po-
trebami a zaméfenim tohoto védeckého centra. Jeho vystavba
probihala v letech 2013-2015. Ndklady na projekt pfedstavovaly
713 miliéna K¢, z toho 176 miliéndi K¢ stdlo pristrojové vybaveni
centra. V roce 2015 ziskalo CPS dalSich témér 50 miliénd K¢ na
pristrojové vybaveni.

Centrum zaméstndvd 120 odbornych pracovnikl, z ce-
hoZ zhruba 20 % pochdzi ze zahranici - z Itdlie, USA, Rus-
ka, Ukrajiny, Ciny, Turecka, Indie atd. Rada zaméstnanc
CPS jiZ dosdhla také na prestiZzni svétovd védeckd ocenéni.
Za relativné krdtkou dobu své existence se CPS muZe pochlu-
bit vice neZ stovkou uZitnych vzord a patentd, velkym poctem
publikaci a objemu smluvniho vyzkumu a nékolika desitkami
uspésnych absolvent(i doktorského studia. Za zminku jisté stoji,
Ze v poslednim hodnoceni aktivit 48 Ceskych védeckych center se
CPS umistilo na 8. misté.

Soucasny vyzkum reseny na CPS je orientovdn do 8 smerd, které
pokryvaji perspektivni oblasti ze svéta polymernich systémd
a kompozitd. Jde o gumdrenské procesy a materidly, systémy se
senzorickymi vlastnostmi, multifunkcni nanomaterialy, pfipra-
vu bioaktivnich polymernich systémd, kompozity s elektrickymi
a magnetickymi vlastnostmi, povrchové dpravy materidld, bio-
kompozitni systémy a zpracovatelstvi plast.

Mezi uspésné vysledky Centra patii napfiklad magneticky nano-
kompozit pro hypertermickou lécbu nddord, elastické superka-
pacitdtory, senzory deformace a senzory tékavych organickych
Itek na bdzi uhlikovych nanotrubic. Uspésnym smérem se rovnéZ
ubird vyvoj vstrikovdni vysoce plnénych kovovych a keramickych
systémd.

Z mezindrodnich siti je CPS mimo jiné zapojeno do sité Polymer
Processing Society, kterd sdruZuje na 400 instituci orientovanych
na vyzkum polymernich materidlt a procesi po celém svéte.

prof. Ing. Petr Saha, CSc.
Rektor

The Centre of Polymer Systems (CPS) is a top-ranking research unit
of Tomas Bata University in Zlin (TBU), which guarantees world-
class parameters in polymer systems research and utilization of the
state-of-the-art technologies. Since 2015 it has been located in an
entirely new building designed to measure the needs and objectives
of the research centre. It was under construction from 2013 to 2015.
Project costs reached CZK 713 million, out of which CZK 176 million
included costs of machines and equipment of the Centre. In 2015 CPS
was granted another almost CZK 50 million for additional machines
and equipment.

CPS employs 120 research specialists, out of which some 209% come
from abroad, such as ltaly, USA, Russia, China, Ukraine, Turkey, India
etc. Many of the staff members have also received various prestigious
international awards. During its relatively short period of existence, the
CPS can be proud of more than one hundred utility models and pat-
ents, large number of publications and volume of contract research
and several tens of successful graduates of doctoral programmes.
It Is certainly also worth mentioning that in the recently published
survey of activities of 48 Czech research centres, CPS ranked 8th.

Current research in the CPS is channelled into 8 directions covering
perspective areas of the world of polymer systems. These areas include
Rubber processing and materials, Systems with sensor properties, Mul-
tifunctional nanomaterials, Bioactive polymer systems, Composites
with electric and magnetic properties, Surface treatment of materials,
Biocomposite systems and Processing of plastics.

Other successful results of the Centre include the magnetic nanocom-
posite for hyperthermia treatment of tumours, elastic supercapacita-
tors, deformation sensors and sensors of volatile organic compounds
from carbon nanotubes. Additionally, a successful development can
also be observed in the area of processing plastics and materials for
injection of highly filled systems, where products of complex shapes
with outstanding physical properties can be achieved from metal or
ceramic powder (for example for medical usage).

Apart from other networks, CPS is involved in the international Polymer
Processing Society Network, which unites more than 400 partners
from all over the world focusing on research of polymer materials
and processing.

Prof. Petr Saha
Rector






Centrum polymernich systém (CPS) je vyzkumnou jednotkou
Univerzity Tomase Bati ve ZIing, ktera je budovana od roku
2011. Personalni a pfistrojové zajisténi Centra umoznuje
nabizet spolupraci akademickym institucim a prdmyslovym
podniklm jak v zakladnim, tak i aplikovaném vyzkumu a vyvoji,
¢i inovacich, formou spole¢ného projektu nebo zakazkami
smluvniho vyzkumu. Centrum je zaméreno na oblasti pfipra-
vy, zpracovatelstvi a charakterizace polymernich material(
a kompozitd, véetné navrhu a pfipravy produktl na polymerni
bazi, pficemz jsou rozvijeny souvisejici oblasti zakladnich vé-
deckych disciplin. Pracovnici Centra také vyucuji na univerzité,
zejména Skoli doktorandy.

Doktorské studijni programy realizované na CPS

4 P3924 Materialové védy a inZenyrstvi, obor Biomaterialy
a biokompozity

4 P3972 Nanotechnologie a pokrocilé materialy, obor Na-
notechnologie a pokrocilé materialy

Stavebné-technicka ¢ast projektu zahrnovala vystavbu nového
objektu CPS s predpokladanou kapacitou 112 pracovnik (fy-
zickych osob) a jeho vybaveni moderni pfistrojovou technikou
v souladu s planovanymi vyzkumnymi programy. Budova
ma laboratorni trakt obsahuijici téZké laboratore vybavené
zpracovatelskymi zafizenimi odpovidajicimi plastikarskym
a gumarenskym technologiim, mikroskopické a spektrosko-

The research unit of Centre of Polymer Systems of the Tomas
Bata University in Zlin (CPS) has been under development since
2011. Its staff and technical premises enable the Centre to offer
cooperation to academic institutions as well as industrial part-
ners in the area of basic and applied research, development
and innovation in the form of project or contract research. The
Centre focuses on preparation, processing and characterizing
of polymer materials and composites which includes proposal
and preparation of polymer-based products and parallel devel-
opment of related areas of basic research disciplines. The CPS
staff members also teach the University students, the majority
of which study the PhD programmes.

Doctoral programmes implemented at CPS

4 P3924 Material Sciences and Engineering, degree course in
Biomaterials and Biocomposites.

4 P3472 Nanotechnology and Advanced Materials, degree
course in Nanotechnology and Advanced Materials

Construction and technical part of the project included building
of a new CPS unit with the target capacity of 112 employees
(headcount) and its equipment with modern instrumentation in
accordance with the planned research programmes. The labora-
tory wing includes heavy technology laboratories of plastics and
rubber processing, microscopic and spectroscopic laboratories
for analyses of materials and additives, laboratories for chemi-



pické laboratore pro analyzy materialQ a prisad, laboratore
pro chemické a fyzikalni analyzy plastd a kompozitd, i mikro-
biologickymi a biologickymi laboratoFfemi potfebnymi pro vy-
zkum v oblasti biomateriald. Laboratorni i technologicky trakt
byly postaveny modularnim systémem s vizi dalSiho rozvoje
infrastruktury. V administrativnim traktu jsou pak pracovny
vyzkumnik{, podplrnych pracovnikl i managementu CPS
a open space pracovny doktorand(.

Centrum polymernich systémd je soucasti vysokoskolského
ustavu ,Univerzitni institut” a je tak oddéleno od jednotlivych
fakult univerzity, nicméné rada pracovnikl plsobi soucasné
na fakultach i na CPS. V ramci fakult se pracovnici zapojuji
do vzdélavaciho procesu ve vSech stupnich studia, pficemz
je hlavni dliraz kladen na vychovu doktorand(. Aktivné se do
¢innosti CPS zapojuji studenti jak magisterského, tak zejména
doktorského stupné studia, ktefi jsou vnimani jako vyznamna
vyzkumna kapacita CPS. Vyzkumné tymy maji vyznamny podil
zahranicnich pracovnikd.

V soucasné dobé se CPS nachazi ve stadiu udrzZitelnosti (Na-
rodni program udrzitelnosti - LO1504).

Centrum polymernich systém se vnitfné ¢leni na 2 vyzkum-
né programy, kdy kazdy ma 4 oborové zamérené vyzkumné
skupiny.

Vyzkumny program

«Zpracovatelstvi progresivnich polymernich systémi”
4 Zpracovatelstvi plastl

4 Bioaktivni polymerni systémy

4 Povrchové Upravy materiald

4 Gumarenské procesy a materialy

Vyzkumny program

~Pokrocilé polymerni kompozitni systémy”

4 Multifunkéni nanomaterialy

4 Systémy se senzorickymi vlastnostmi

4 Kompozity s elektrickymi a magnetickymi vlastnostmi
4 Biokompozitni systémy

Clenstvi v mezinarodnich organizacich

Centrum polymernich systém je clenem ECP4, The European
Composites, Plastics and Polymer Processing Platform, ktera
sdruzuje Spickova Evropska vyzkumna pracovisté, regionalni
plastikarské klastry a Evropské zpracovatele plastl a kompo-
zitnich materiald.

Centrum polymernich systému také tézi ze spoluprace
v ramci Polymer Processing Society Network, ktera sdru-
Zuje vice nez 400 partnerd po celém svété. Spolecnost
podporuje vyzkum a technické inovace ve zpracovatelstvi
polymer( a predstavuje také nazorové forum pro inZenyry
a vyzkumniky.

cal and physical analyses of plastics and composites, as well as
microbiological and biological laboratories needed for research
of biomaterials. Both the laboratory and the technological tract
were built within a modular system with a vision of further infra-
structure development. Offices for researchers, CPS supporting
staff and management and open-space offices for PhD students
are located in the administrative wing.

Centre of Polymer Systems is a part of the University Institute of
Tomas Bata University in ZIin (TBU), standing separately from the
individual Faculties. However, many of the project staff members
work simultaneously at the faculties, too, teaching students at
all programme levels while main emphasis is laid on education
of PhD students. Students of Master and PhD programmes take
part in all activities of the Centre where the PhD students rep-
resent a significant part of the CPS research capacity. In the CPS
research teams there are also many international staff members.

Nowadays, CPS remains in the sustainability phase (National
Programme for Sustainability - LO1504).

Internally, the research activities of the Centre are divided into
two research programmes. Each of them has four specialized
research groups.

“Processing of progressive polymer systems”
research programme

4 Processing of plastics

4 Bioactive polymer systems

4 Surface treatment of materials

4 Rubber processing and materials

“Advanced polymer composite systems”

research programme

4 Multifunctional nanomaterials

4 Systems with sensor properties

4 Composites with electric and magnetic properties
4 Biocomposite systems

International organization membership

The Centre of Polymer Systems is a member of ECP4, The
European Composites, Plastics and Polymer Processing Plat-
form, which is an industry-driven collaboration that unites the
top-level European research institutions, regional plastic clusters,
and EU-level industrial organisations of plastics and composites
processing.

The Centre also benefits from the cooperation within the Polymer
Processing Society Network, which unites more than 400 part-
ners over the whole world. The mission of the society is to foster
scientific understanding and technical innovation in polymer
processing by providing a discussion forum for the worldwide
community of engineers and scientists in the field.



Nabidka €innosti Centra

Centrum polymernich systém( nabizi svou kapacitu pfi reali-
zaci smluvniho vyzkumu na zakazku pro primyslové partnery,
feseni spolecnych projektl vyzkumu, vyvoje a inovaci s vyu-
Zitim dotacnich tituld, FeSeni technickych a technologickych
problémU praxe, zpracovani analyz a odbornych studii pfi
vyuZziti moderni pristrojové techniky.

Centrum dale poskytuje poradenskou a konzultacni ¢innost,
realizaci odbornych skoleni, workshopt a tematicky zamére-
nych konferenci.

K tomuto Ucelu disponuje zazemim v podobé 2 seminarnich
mistnosti s kapacitou 24 a 30 mist, pfednaskovou mistnosti
s kapacitou 100 mist, mistnosti s instalaci 12 PC, mistnosti pro
poradanivideokonferenci's 12 misty a zasedaci mistnost, ktera
ma 26 mist. Vstupni hala dale poskytuje kapacitu pro prezenta-
ce prostfednictvim banner(, posterd, stojan(i s propagacnimi
predméty a také zazemi pro obcerstveni a diskuze Gcastnikd.

Laboratore

Centrum disponuje Cistymi prostorami se steriliza¢ni jednot-
kou pro pfipravu vzork( i testovacich sérii. Mikrobiologic-
ké laboratofe umoznuji charakterizovat interakci materialQ
s mikroorganismy; laboratofe bunécné biologie a tkanovych
kultur umoznuji studovat interakci materiald s lidskymi buni-
kami, testovat cytotoxicitu, biokompatibilitu a dalsi vlastnosti,
dale umoznuji vyrobu a testovani skafold( tkanovych kultur
v bioreaktorech.

Chemické laboratofe umoZznuji provadéni pokrocilych analyz
polymernich materiald a jejich prisad pomoci metod plynové
a kapalinové chromatografie, stanoveni obsaht prvk( nékolika
nezavislymi metodami, mnoho dal3ich analytickych metod pro
stanoveni latek i jejich vlastnosti; spektroskopické laboratore
pokryvaji absorpcni spektrometrie v rozsahu od UV oblasti az
vzdalenou infracervenou oblast, fluorimetrii, rentgenovou
difraktometrii, Ramanovu spektrometrii a elipsometrii.

Fyzikalnilaboratofe jsou komplexné vybaveny pro hodnoceni
mechanickych vlastnosti, reologie plastl a elastomerd, dale
pak optickych, tepelnych, elektrickych a magnetickych vlast-
nosti, mérného povrchu a distribuce velikosti ¢astic a dalsi
charakterizace disperzi, povrchl a poréznich materialQ.

Centrum dale disponuje technikami mikroskopickymi véetné
mikroskopie elektronové skenovacii transmisni. Pro charakte-
rizaci povrchu je k dispozici sada profilometrd a na atomarnim
rozliSeni je ve vybavé centra AFM. InfraCervena a Ramanova
spektrometrie je k dispozici také v mikroskopickém rozliseni.

TéZké technologické laboratofe jsou vybaveny zafizenimilabo-
ratorni az poloprovozni velikosti pro kompoundovani materiald,
lisovani vzorkd, extruzi a koextruzi desek a profil(, vyfukovani
vicevrstvych félii, vstfikovani véetné 2 komponentniho a kom-
pletni technologie vstrikovani praskovych materiald, zvlakno-
vani metodami ,,melt-blown”a, spunbond”.

Centre services

Centre of Polymer Systems offers its capacity in contractual re-
search projects for industrial partners, participation in research
projects, development and innovations, solving of technical and
technological problems in practice, preparation of analyses and
case studies with the help of modern instruments and equipment.

The Centre also provides advisory and consultancy services,
implementation of technical trainings and workshops and con-
ferences focused on technical topics.

For these purposes there are 2 seminar rooms with capacity of
24 and 30 seats, a lecture room with capacity of 100 seats, one
room with 12 PC installed, one videoconference meeting room
with capacity of 12 seats and a meeting room with 26 seats at
disposal. In the entrance hall banners, posters and holders of
promotional items can be exhibited, refreshments can be served
to and discussions held with participants.

Laboratories

The Centre facilities include clean rooms with sterilizing unit for
preparation of samples and series of testing specimen. Laborato-
ries of microbiology are used for characterization of interactions
between materials and microorganisms; cell biology and tissue
culture laboratories are intended for studies of interactions be-
tween materials and human cells, cytotoxicity, biocompatibility
and other tests, moreover, there is possibility to prepare and test
tissue culture scaffolds in bioreactors.

Chemical laboratories are fully equipped for advanced analyses
of polymer materials and additives with the aid of gas and liquid
chromatography, elemental analysis by several independent
techniques, many other analytical methods for compound analy-
ses and characterisation of their properties; spectroscopic facility
equipment covers the range of absorption spectrometry from UV
up to far IR, fluorimetry, X-ray diffractometry, Raman spectrometry
and ellipsometry.

Laboratories of physics are completely equipped for evaluation
of mechanical properties, rheology of plastics and elastomers,
next for optical, thermal, electric and magnetic properties, spe-
cific surface area and particle size distribution analysis and other
characterization of dispersions, surfaces and porous materials.

Further, the Centre has microscopic facilities including electron
microscopy, both scanning and transmission. A set of profilo-
meters and AFM working in atomic resolution scale are available
for surface characterization. Infrared and Raman spectrometry
are available in microspectrometric mode too.

Heavy technology labs are equipped with lab and pilot plant scale
devices for materials compounding, compression moulding of
samples, extrusion and coextrusion of sheets and profiles, film
blowing of multilayer films, injection moulding including two
components and whole technology of powder injection moulding
(PIM), fibre spinning with “melt-blown”and “spunbond” processes.
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Vyzkumna skupina
Zpracovatelstvi plastu

Pfedmétem vyzkumu a vyvoje skupi-
ny je vztah mezi sloZzenim polymernich
smési, pripravou sledovanych produkt(
a dosazenymi strukturnimi a funk&nimi
parametry. Do souvislosti jsou davany
reologické vlastnosti tavenin, vliv jed-
notlivych procesnich parametrd v tech-
nologicky relevantnim rozsahu (teplota,
tlak, rychlost proudéni a dalsi) a uzitné
vlastnosti vyslednych produktl (me-
chanické vlastnosti, adheze, bariérové
vlastnosti, atd.).

V oblasti zpracovatelstvi polymernich
materiald skupina nabizi komplexnf fe-
Seni vyzkumnych a vyvojovych tkol(
i problémd, které prindsi prdmyslova
praxe. V Centru je mozné zhotovit po-
lymerni zkuSebni produkty, testovaci
vzorky, polotovary a dalsi vyrobky na
zafizenich laboratorni a poloprovozni
velikosti. Expertni znalosti pracovnik(
i vybaveni pokryva oblasti kontinualnich
a diskontinualnich procesu. Vybaveni
v oblasti vstfikovani pokryvai vysoce pl-
néné systémy vcetné abrazivnich, coz je
vychozim krokem PIM (Powder Injection
Molding) technologie, ke které disponu-
jeme i ostatnimi ¢astmi procesu, coz je
debinding a sintrovani ve specialnich
pecich s Fizenou atmosférou.

10

Research group
Processing of plastics

The object of study of the research group
is relation between composition of po-
lymer compounds, processing of the
products and achieved structural and
functional parameters. Utility properties
of the final product (mechanical proper-
ties, adhesion, barrier properties, etc.)
are evaluated in context of the rheologi-
cal properties of melts and influence of
process parameters in a technologically
relevant capacity (temperature, pressure,
convection speed etc.).

In the field of processing of polymer ma-
terials, the group offers complex solutions
of research and development goals and
problems, which the industry demands.
At the Centre, it is possible to prepare
polymer products, specimens, stocks, and
other products using laboratory and pilot
equipment. The workers’ expertise togeth-
er with equipment cover the field of both
continuous and discontinuous processes.
The equipment in the branch of injection
moulding covers also highly filled systems
including the abrasive ones, which is the
initial step of the PIM (Powder Injection
Moulding) technology. Moreover, the
group disposes also with other steps of the
process, namely debinding and sintering in
special ovens with controlled atmosphere
composition.

Vedouci skupiny / Head of the group:
doc. Ing. Tomas Sedlacek, Ph.D.

(j® +420576038012
] +420724434581

D sedlacek@cps.utb.cz

Resené projekty:

TE01020216 - Projekt TACR Centra
kompetence , Centrum pokrocilych
polymernich a kompozitnich materidlt”

v konsorciu UTB a 5 firem (Fatra, a. s., Spur,
a.s., Quinn Plastics, s.r. 0., Zlin Precision,
s.r.o.a5M,s.r.0.),2012-2019.

FV20088 -, Wyvoj novych receptur za ticelem
modifikace asfaltovych smési pri vyuZiti
recyklatu polyvinylbutyralu®, (2017 - 2019).

Projects:

TE01020216 - The project TACR of
Competence centre “Centre of advanced
polymer and composite materials”in consortium
of Tomas Bata University and 5 companies
(Fatra, a.s., Spur, a. s., Quinn Plastics,

s.r.0., Zlin Precision, s.r. 0. and 5M, s.r.0.),
2012 -2019.

FV20088 - “Development of novel formulations
for modification of asphalt mixtures using
recycled polyvinylbutyral’, (2017 - 2019).
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Vyzkumna skupina

Gumarenské procesy
a materialy

Pfedmétem odborného zajmu skupiny
je komplexni studium zpracovani, vyroby
a charakterizace pryZze pro celkové poro-
zuméni vlivu jednotlivych faktord, jako
jsou sloZzeni smési a zpracovatelské pod-
minky, nebo vnéjsi degradacni Cinitelé
na vysledné vlastnosti produktu. V Cen-
tru je mozné pfipravit zkuSebni vzorky
smési na kalandru, vicevalci i vnitfnim
hnétici. Z pfipravenych smési je mozné
vyrobit zkuSebni télesa rdznych tvar(,
lisovat, vulkanizovat. K dispozici je i ko-
extruzni gumarenska linka pro pfipravu
profild ze silikonovych a jinych kaucukU
s vulkaniza¢ni komorou, odtahovacim
a sekacim zafizenim a on-line méfenim
geometrie vytlatovaného profilu.

Specialitou skupiny je hluboka odbor-
né zpUsobilost v oblasti teoretického
i experimentalné-analytického popisu
mechanismU a vzajemnych strukturnich
souvislosti lomového chovani pryze
v zavislosti na plsobeni degradacnich
mechanickych a fyzikalnich vlivd. Pro
charakterizaci material jsou kromé béz-
nych mechanickych a termickych metod
dostupné testy na vulkametru, unikat-
nim Tear analyzeru, zafizeni Chip&Cut
s intrumentovanym bfitem a tribometru.

12

Research group

Rubber processes
and materials

The aim of this group is complex study of
processing, production and characteri-
zation of rubber in order to understand
the influence of individual factors, such as
blend composition and processing condi-
tions or influence of external degradation
agentto final product properties. Samples
of compounds can be prepared by two roll
mill, calendar and internal mixer. Testing
samples of various shapes which are com-
pressed moulded and vulcanized can be
prepared. There is also a coextrusion line
for preparation of profiles made from sili-
cone and other rubbers with vulcanization
chamber, towing and cutting device and
a device for on-line measurement of the
geometry of extruded profile.

Deep expertise in the field of the theo-
retical, experimental and analytical de-
scription of mechanisms and structure
relations of fracture behaviour of rubber
in dependence on degradation mecha-
nism and physical influences is a speciality
of this group. Besides conventional tests
such as mechanical and thermoanalytical
methods, vulcameter, tribometer also very
unique testing methods like Tear analyz-
er, Chip&Cut device with instrumented
edge are used for the characterization
of materials.

Vedouci skupiny / Head of the group:
Dr. Ing. Radek Stocek

(8 +420576038013
[] +420608 064 407

D stocek@cps.uth.cz

Skupina mé intenzivni zahrani¢ni spolupraci
s partnerskymi institucemi a podniky,
zejména z Némecka. Reprezentativnim
projektem je grant 8E15B007 - Projekt
spoluprace CR-Bavorsko , Experimental
investigation on rubbers = mechanical
behaviour under fatigue loading conditions
including chemothermomechanical aging”,
2016 -2017 (partner Universitat der
Bundeswehr, Minchen, Spolkova republika
Némecko).

The group strongly cooperates with
international, mostly German, partner
institutions and companies. The most
significant is the No. 8E15B007 project

of cooperation between the Czech

Republic and Bavaria entitled “Experimental
investigation on rubbers ~ mechanical behaviour
under fatigue loading conditions including
chemothermomechanical aging”, 2016 -2017
(partner - Universitat der Bundeswehr,
Minchen, Germany).



Vyzkumna skupina

Kompozity

s elektrickymi

a magnetickymi
vlastnostmi

Vyzkum v této oblasti je zaméfen na
pFipravu material( pro rizné aplikace
vodivych i dielektrickych a magnetic-
kych material( od elektromagnetického
stinéni, selektivné odrazivych povrch(
a selektivné propustnych deskovych ma-
teriald, az po materidly zamyslené pro
hypertermickou I[é¢bu rakoviny, které
byly jiz patentovany.

Materialovy design je orientovan prevaz-
né na pfipravu magnetickych nanocastic,
eventualné i na aplikaci nebo modifi-
kaci magnetickych a jinych plniv (¢astic
i kratkych viaken) z komercnich zdroj(
do kompozitnich materiall s polymerni
matrici. V oblasti syntézy dale skupina
Uspésné pracuje s polyanilinem a ob-
dobnymi vodivymi polymery. Kombina-
ci magnetického anorganického jadra
a elektricky vodivé polymerni slupky
vznikaji core-shell ¢astice s vyznamné
zlepSenymi vlastnostmi. Schopnos-
ti pfeménovat absorbovanou energii
stfidavého magnetického pole na teplo
se vyuziva tam, kde je pozadovan zdroj
tepla v objemu, v nejnaroc¢néjsi aplikaci
se jedna o hypertermii. Z uvedenych
materiald jsou dale pripravovany vodivé
kompozity pro elektromagnetické sti-
néni. Selektivni odrazivost se pak dosa-
huje pfipravou tzv. metamateriald, kde
k funkci kromé& materidlové kompozice
prispiva také geometrie jednotlivych slo-
zek kompozitu. Ploché struktury s mate-
rialovym vzorovanim jsou pfipravovany
metodami materiadlového tisku.

Research group

Composites
with electric
and magnetic
properties

The research in this field is focused on
design of materials applicable in various
conductive, dielectric and magnetic ap-
plication in areas ranging from electro-
magnetic shields, selective reflection or
selective permeant surfaces to materials
applicable in hyperthermia cancer treat-
ment, which have been already patented.

Material design is mainly oriented on
preparation of magnetic nanoparticles,
alternatively on application or modification
of commercial magnetic or other fillers
(particles and short fibres) for polymer
composites. In the field of polymer synthe-
sis, the research group successfully works
with polyaniline and related conductive
polymers. By combining inorganic particles
and conductive polymer shells, advanced
core-shell structures with improved prop-
erties are achieved. The ability to change
energy of magnetic field to heat can be
used in the most challenging application,
in the hyperthermia. From mentioned
materials, conductive composites are
prepared for electromagnetic shielding.
Selective reflection is achieved using by so
called metamaterials, where the geometry
of partial component contributes to final
function of material composition also. Thin
flat structures are prepared using material
printing technology.

Vedouci skupiny / Head of the group:
doc. Ing. Natalia Kazantseva, Ph.D.

(8 +420576038114
(] +420608607035

D kazantseva@cps.utb.cz

Projekty:

16-20361Y -, Inteligentni systémy na
bdzi modifikovanych cdstic grafen oxidu”,
2016 -2018.

Resitel: Ing. Miroslav Mrlik, Ph.D.

Doba feSeni: 2016 - 2018.

CZ.01.1.02/0.0/0.0/15_019/0004549 -
Nehorlavé systémy dle EN 45545 pro vyrobu
kompoziti”

Resitel: Ing. Miroslav Mrlik, Ph.D.

Doba feSenf: 2016 - 2019

TH01011438 ,Vyvoj polyurethanovych matric pro
vyrobu kompozit(i - PURKOMP*

Hlavni reSitel: 5M s.r.o.

Resitel: Michal Sedlacik

Doba feseni: 2015 - 2017.

LTACH17015 ,,Priprava a elektrochemické
vlastnosti hierarchickych struktur flexibilnich
elektrod na bdzi polyanilin/bimetalové oxidy”
Resitel: Natalia Kazantseva

Doba feSeni: 2017 - 2019.

17-24730S -, Nové magnetoreologické
elastomery na bdzi modifikovanych magnetickych
plniv”

Resitel: Michal Sedlacik

Doba feseni: 2017 - 2019.

Projects:

16-20361Y - “Smart systems based on modified
graphene oxide particles”

Project investigator: Ing. Miroslav Mrlik, Ph.D.
Implementation period: 2016 - 2018.

CZ.01.1.02/0.0/0.0/15_019/0004549 - “Non-
flammable systems according to EN 45545 for
composite fabrication”

Project investigator: Ing. Miroslav Mrlik, Ph.D.
Implementation period: 2016 - 2019.

THO1011438 - “Development of polyurethane
matrixes for composite production- PURKOMP”
Principal investigator: 5M s.r.o.

TBU Project investigator: Michal Sedlacik
Implementation period: 2015 - 2017.

LTACH17015 - “Fabrication and electrochemical
properties of hierarchical polyaniline /bimetallic
oxides electrodes”

Project investigator: Natalia Kazantseva
Implementation period: 2017 - 2019.

17-24730S - “Novel Magnetorheological Elastomers
Based on Modified Magnetic Fillers”

Project investigator: Michal Sedlacik
Implementation period: 2017 - 2019.
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Vyzkumna skupina

Bioaktivni polymerni
systémy

Pfedmétem zakladniho vyzkumu, apli-
kovaného vyzkumu a experimentalniho
vyvoje skupiny Bioaktivni polymerni sys-
témy je studium polymernich materiald,
které jsou schopny specificky interago-
vat s zivymi bunikami ¢i tkdnémi. Stu-
dované materidly zahrnuji nejen obje-
mové materialy, modifikované povrchy
polymer(, ale také celou paletu nano-
Castic a kompozitQ s rlznymi vlastnost-
mi (magnetické, transport IéCiv apod.)
a rliznymi povrchovymi Gpravami.

V oblasti syntézy polymert je na CPS
vénovana pozornost pfedevsim bioroz-
loZitelnym polyestertim, polyahydriddim
a polyuretantim, zejména vsak kopo-
lymerdm kyseliny mlé¢né pro Sirokou
Skalu potencialnich aplikaci, od medi-
cinskych az po zemédeélské a recyklacni.
Ostatni polymery jsou pak studovany
zejména z hlediska jejich charakterizace,
modifikace a zpracovani.

Kromé syntézy jsou soucasti skupiny
analytické laboratofe zamérené na in-
strumentované metody prvkové analyzy
a chromatografie v€etné vysokoteplotni
gelové permeacni chromatografie (GPC,
az do 220 °C) ke stanoveni distribuce
molekulovych hmotnosti polymerd
a stupné vétveni.

Pro studium zakladnich parametr( bio-
kompatibility, cytotoxicity a irritability je
provozovana laboratof bunécnych a tka-
novych kultur, kde se vyuZzivaji bunécné
modely, napr. lidské bunky.

Vyzkum interakce polymerd s mikro-
organismy pak zahrnuje predevsim
studium a testovani antimikrobialnich
Ucinkd povrchovych modifikaci polyme-
rd, a také kompozitl s antibakterialnimi
plnivy syntetizovanymi na CPS.
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Research group

Bioactive polymer
systems

The aim of the basic and applied research
and experimental development of the re-
search group Bioactive polymer systems is
to study polymer materials, which are able
to interact specifically with living cells or tis-
sues. Explored materials involve not only
bulk materials, modified polymer surfaces,
but also the whole palette of nanoparticles
and composites with various properties
(magnetic, drug transport etc.) and various
surface modifications.

In the area of polymer synthesis at CPS,
attention is paid primarily to biodegrada-
ble polyesters, polyanhydrides and poly-
urethanes and particularly to copolymers
of lactic acid, which have wide range of
potential use(s), from medical to agricul-
tural and recycling applications. Other
polymers are studied from the point of
view of their characterisation, modification
and processing,.

Beside synthesis, analytical laboratories
specialized in instrumental methods of the
elemental analysis and chromatography
including high temperature gel permea-
tion chromatography (GPS until 220 °C)
for determination of molecular weight
distribution and the degree of branching
belong to this research group.

The laboratory of cell and tissue cultures,
where cell models, such as human cells
are used, is run for studies of fundamental
biocompatibility parameters, cytotoxicity
and irritability.

The research of interaction of polymers
with microorganisms is comprised primar-
ily of an investigation and testing of antimi-
crobial effects of the surface modifications
of polymers and also composites with
antimicrobial fillers synthesized at CPS.

Vedouci skupiny / Head of the group:
doc. Ing. Petr Humpolicek, Ph.D.

(08 +420576038013
[] +420734 262658

E humpolicek@cps.utb.cz

Regené projekty:

TE02000006 - Projekt TACR Centra
kompetence , Centrum alternativnich
ekologicky Setrnych vysoce tcinnych
antimikrobidlnich prostredkd pro primyslové
aplikace”v konsorciu UTB a 7 partner(.
Resitel za UTB: Vladimir Sedlafik

Doba FeSeni: 2014 - 2019.

Q1310254 -, Vyzkum vyuZiti syrovdtky, jako
odpadni ldtky mlékérenského primyslu, k
produkci antimikrobidlnich sloucenin pro
modifikace hydrofilnich polymernich systému
s vyuZitim v kosmetickych a medicindlnich
aplikacich”, spoluprace UTB a 2 firem.
Regitel za UTB: Vladimir SedlaFik

Doba fedeni: 2013 -2017.

GJ15-08287Y -, Imobilizace specifickych
biologicky aktivnich Idtek

ve funkcionalizovanych biodegradovatelnych
polymernich matricich”,

Resitel: Vladimir SedlaFik

Doba fedeni: 2015 -2017.

FV10756 -, Vyvoj novych polymernich nosici
pro prirodni bioaktivni Idtky v submikro a
nanoformdch”

Hlavni Fesitel: MVDr. Jifi Pantlicek, TOPVET
Resitel za UTB: Vladimir Sedlafik

Doba feSeni: 2016 - 2020.

8X17021 -, Antibakteridlni polymerni
nanokompozity z uhlikovych nanocdstic”
Resitel: Marian Lehocky

Doba Feseni: 2017 - 2018.

17-05095S -, Biomimetické materidly na bdzi
vodivych polymerd”

Resitel: Petr Humpolicek

Doba fe3enfi: 2017 - 2019.

17-10813S -, Nové plazmové polymery
s laditelnou stabilitou a permeabilitou”
Hlavni FeSitel: UK Praha

Resitel za UTB: Marian Lehocky

Doba fedeni: 2017 - 2019.

17-05318S -, 0d konjugovanych polymer
odvozené materidly jako luminescencni
chemosenzory”

Hlavni FeSitel: UK Praha

Resitel za UTB: Vladimir Sedlafik

Doba reseni: 2017 - 2019.

TH02020836 -, Vyvoj novych ekologicky
Setrnych obalii pro potravindrské aplikace se
zvySenou uZitnou hodnotou”

Regitel: Vladimir Sedlafik

Doba Fedeni: 2017 - 2020.



04/1/2016/GAMA -, Aditivum pro hygienizaci
zpracovatelskych procest polymernich recykldti a pryZi“.
Resitel: Pavel Kucharczyk

Doba FeSeni: 2017 - 2018.

7AMB16PLO70 -, Nové zpracovatelské techniky
biologicky rozloZitelnych polymerd pro biomedicidlni
aplikace”

Resitel: Vladimir Sedlafik

Doba reseni: 2016 - 2017.

Projects:

TE02000006 - The project TACR of Competence centre
“Centre for alternative environment friendly high effective
polymer antimicrobial agents for industrial applications”in
consortium of Tomas Bata University and 7 companies.
TBU Project investigator: Vladimir Sedlafik
Implementation period: 2014 - 2019.

QJ1310254 - “Research into the use of whey as dairy
industry waste product, the production of antimicrobial
compounds for the modification of hydrophilic polymer
systems with the use in cosmetic and medical applications”,
in cooperation with Tomas Bata University and 2
companies.

TBU Project investigator: Vladimir Sedlafik
Implementation period: 2013 -2017.

GJ15-08287Y - “Immobilization of specific bioactive
natural substances in functionalized biodegradable
polymer matrices”,

Project investigator: Vladimir Sedlarik
Implementation period: 2015 -2017.

FV10756 - “Development of polymer carriers in sub-micro
and nano-forms”

Principal investigator: MVDr. Jiff Pantlcek, TOPVET

TBU Project investigator: Vladimir Sedlarik
Implementation period: 2016 - 2020.

8X17021 - “Antibacterial polymeric nanocomposites on the
base of carbon nanomaterials”

Project investigator: Marian Lehocky

Implementation period: 2017 - 2018.

17-05095S - “Biomimetic materials based on conducting
polymers”

Project investigator: Petr Humpolicek

Implementation period: 2017 - 2019.

17-10813S - “Novel plasma polymers with tunable stability
and permeability”

Principal investigator: CU Prague

TBU Project investigator: Marian Lehocky
Implementation period: 2017 - 2019.

17-05318S - “Conjugated polymers based materials as
luminescence chemosensors”

Principal investigator: CU Prague

TBU Project investigator: Vladimir Sedlafik
Implementation period: 2017 - 2019.

THO02020836 - “Development of novel environmentally
friendly packaging with added value for food applications”
Project investigator: Vladimir Sedlafik

Implementation period: 2017 - 2020.

04/1/2016/GAMA - “Additive for hygienization of recycled
polymers and rubbers processing”

Project investigator: Pavel Kucharczyk

Implementation period: 2017 - 2018.

7AMB16PLO70 - “Novel processing techniques of
biodegradable polymers for biomedical applications”
Project investigator: Vladimir Sedlarik
Implementation period: 2016 - 2017.
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Vyzkumna skupina

Povrchové upravy
materiall

Pfedmétem vyzkumu a vyvoje skupiny
je studium povrchd polymernich mate-
riald, jejich priprava a Fizeni vlastnosti
pomoci riznych metod fyzikaIni aktivace
a chemické, zejména plazmochemické,
modifikace. Skupina se soustfedi na
studium a vyuZiti vztahu mezi substra-
tem, deponovanou vrstvou a parametry
procesu depozice nebo aktivace, pro-
blematiku adheze, dale pak na pFipravu
a studium tenkych vrstev z polymer-
nich material( a samonosnych folii pro
nejriznéjsi aplikace. Skupina studuje
téZ bariéroveé vlastnosti folii a pfispiva
vyznamnou mérou k vyzkumu a vyvoji
zpracovatelskych procest polymernich
materiall, kdekoliv je to povrch, ktery
je nositelem specialni funkce. Vysledny
povrch se mdze uplatnit jak na finalnim
vyrobku, tak i v pribéhu procesu zpra-
covani, proto jsou studovany zejména ty
technologie, které Ize co nejsnaze apli-
kovat in-line ve vyrobé, a pokud mozno
také v podminkach oteviené atmosféry.

Nedilnou soucasti prace je i obecnéjsi
studium plasmatické depozice a interak-
ce plazmatu s materialem, jehoz vysled-
kG je pak vyuzito pro plazmové Upravy
povrchd, s ¢imZ souvisi rozvoj experi-
mentalni metodiky a taktéz konstrukce
originalniho laboratorniho zafizeni.
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Research group

Surface treatment
of materials

The subject of research and develop-
ment of the group is studying surfaces of
polymer materials, their preparation and
properties control by physical and chem-
ical activation, especially modification by
plasma treatment. The group focuses on
the study and utilization of relationship
between substrate, deposited layer and
process parameters of deposition or ac-
tivation, problems of adhesion, prepara-
tion and research of thin films from pol-
ymer materials and self-supporting foils
for various applications. The group also
investigates the barrier properties of the
films and contributes significantly to the
research and development of processing
of polymer materials wherever the surface
is considered to be a significant factor de-
livering a special function. The resulting
surface modification may be applied both
on the final product and also during the
processing. Therefore, the group focuses
specifically on technologies that may be
easily implemented in-line in the produc-
tion process, and also in the conditions of
open atmosphere.

An integral part of the work is also general
research of plasma deposition and plasma
interaction with the material. The results
may be then used for plasma surface
treatments, which involve development of
experimental methodology and also con-
struction of original laboratory equipment.

Vedouci skupiny / Head of the group:
doc. Mgr. AleS Mracek, Ph.D.

(jB +420576038210
[] +420 733 690 668

D< mracek@cps.utb.cz

Skupina je intenzivné zapojena do
spoluprace v ramci projektu TE01020216 -
Projekt TACR Centra kompetence ,Centrum
pokrocilych polymernich a kompozitnich
materidald” v konsorciu UTB a 5 firem (Fatra,
a.s., Spur, a.s., Quinn Plastics s.r. 0., Zlin
Precisions.r.0.a5Ms.r.0.), 2012-2019.

The group is intensively engaged in the
TE01020216 project - The project TACR

of Competence centre “Centre of advanced
polymer and composite materials”in consortium
of Tomas Bata University and 5 companies
(Fatra, a.s., Spur, a. s., Quinn Plastics,

s.r.0., Zlin Precision, s.r.0. and 5SM s.r.0.),
2012 -2019.



Vyzkumna skupina

Multifunkéni
nanomaterialy

Skupina se zaméfuje na zakladni
a aplikovany vyzkum hybridnich kompo-
zitl zahrnujicich napfiklad kombinace
kovu, oxidu a polymeru, pfipravovanych
jako strukturné i funkéné hierarchicky
organizovany systém s dlrazem na
efekty zplsobené méritkem na Urovni
nano a mikrometrd. Lateralniho rozli-
Seni se dosahuje metodami materialo-
vého tisku. Vyvijime nové materidly se
zajimavymi vlastnostmi, které se mohou
uplatnit v plastikarstvi, elektronice, kata-
lyze, medicing, hygiené a jinde.

Prace zacina (l) porozuménim fyzikal-
nim a chemickym jeviim na molekular-
ni Urovni s pomoci teoretickych vypo-
¢th, pokracuje (Il) chemickou syntézou
materiald a jejich modifikaci, ktera je
nasledovana (lll) charakterizaci struk-
tury, morfologie a vlastnosti, aby byla
dokoncena (IV) pripravou vzorkd funké-
nich materialt a/nebo vyrobou jednodu-
chych zafizeni, jako jsou LED, senzory,
katalytické jednotky apod. a zavrSena (V)
charakterizaci jejich funkcnosti.

Research group

Multifunctional
nanomaterials

The group focuses on integrated design
of functional materials and devices with
emphasis put/laid on nanosize effect to
address interesting scientific and engi-
neering problems in the field of hybrid
composites including metal - semiconduc-
tor - polymer prepared as hierarchically
structured systems. They develop new
materials with interesting properties that
may find applications in plastics, medicine,
electronics, catalysis, and other.

The work starts with (i) basic understand-
ing of physical and chemical phenomena
with the help of theoretical calculations
on molecular level, continues with (ii) ma-
terial chemical synthesis and modification,
followed by (iii) structure, morphology and
properties characterization and is accom-
plished by (iv) preparation of samples
of functional materials and/or fabrication
of simple devices like LEDs, sensors, cat-
alytic units etc. and (v) their performance
characterization.

Vedouci skupiny / Head of the group:
doc. Ing. et Ing. Ivo KufFitka,
Ph.D. et Ph.D.

(JB +420576038049
G +420 603 254 579

D« kuritka@cps.utb.cz

Projekty realizované skupinou:

16-05961S -, Pokrocilé nosice platinovych
léciv”, spolupréce UTB a Masarykovy
univerzity,

Resitel za UTB: Jan Vicha

Doba reseni: 2016 - 2018.

Cz.01.1.02/0.0/0.0/15_019/0005090 -
,Stenopeicky otvor pro korekci presbyopie”,
Resitel: Ivo KuFitka

Doba feSeni: 2016 - 2019.

Projects implemented by the group:

16-05961S - “Advanced carriers for platinum
drugs”, in cooperation of Tomas Bata University
and Masaryk University in Brno,

TBU Project investigator: Jan Vicha
Implementation period: 2016 - 2018.

CZ.01.1.02/0.0/0.0/15_019/0005090 -
“Stenopeic opening for presbyopia correction”,
Project investigator: Ivo Kufitka
Implementation period: 2016 - 2019.
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Vyzkumna skupina

Systémy se
senzorickymi
vlastnostmi

Skupina se soustredi zejména na vyzkum
senzorickych materidlovych elementd
pro hybridni a tzv. programovatelné
materialy, které dokazi své vlastnosti
pFedem naprogramovanym zpusobem
ménit v zavislosti na vnéjSim podnétu.

Zakladnim materialem jsou mnohostén-
né uhlikové nanotrubice (MWCNT -
Multi Wall Carbon Nanotubes), jejichz
dispergace a chemicka modifikace je
vychodiskem vyzkumné prace. Z takto
modifikovanych trubic jsou pFipravo-
vany funkéni kompozitni materialy. Vy-
zkumna skupina disponuje unikatnim
vybavenim pro studium klicové posloup-
nosti od pripravy material(, pres charak-
terizaci struktury a vlastnosti kompozitQ
na bazi zapletenych uhlikovych nanotru-
bic az po pfipravu testovacich vzork(
a zarizeni (senzort). Cilem je aplikovat
optimalizované materialy v praxi jako
materialové nové a cenové dostupné
detektory par a plynd, senzory defor-
mace a napéti zabodované primo jako
lamina ve vrstveném kompozitu, cidlo
teploty, topny element a ve vyhledu také
propojit senzorickou schopnost s me-
chanickou funk&nosti vysoce pevnych
polymernich dilcG.

=
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Research group

Systems
with sensor
properties

The group investigates sensor's material
components for hybrid and the so called
“programmable materials” which are able
to change their properties in dependence
on external stimulus in a pre-programmed
way.

The fundamental research material of this
group takes the form of Multi Wall Car-
bon Nanotubes (MWCNT). The main goal
of their research is to study dispersing
of MWCNT, chemical modifications and
preparation of functional composite mate-
rials from these modified nanotubes. The
research group's facility includes unique
capabilities for this task: material prepa-
ration, structure and properties charac-
terization of composites based on entan-
gled carbon nanotubes and preparation
of tested samples and sensor devices. The
aim is application of optimized and cost
effective material with new properties e.g.
for gas and vapour detectors, deformation
and stress sensors built-in as laminate in
sandwich composite, temperature sensor,
heating element and prospectively to com-
bine sensor properties with mechanical
strength of polymer components.

Vedouci skupiny / Head of the group:
doc. Ing. Petr Slobodian, Ph.D.

(JB +420576031350
D +420 739 676 019

< slobodian@cps.utb.cz

Védecko-vyzkumny projekt realizovan

v mezinarodni spolupraci:

7AMB16AT033 - Projekt spoluprace
CR-Rakousko , Reinforced polymers with an
integrated network of carbon nanotubes”,
2016-2017

(partner Montanuniversitaet Leoben,
Rakousko).

The group is involved in the international R&D
project:

7AMB16AT033 - The project of cooperation
between the Czech Republic and Austria
“Reinforced polymers with an integrated network
of carbon nanotubes”, 2016 - 2017

(partner - Montanuniversitaet Leoben, Leoben,
Austria).



Vyzkumna skupina

Biokompozitni
systémy

Pfedmétem vyzkumného zajmu této vy-
zkumneé skupiny je jednak studium a pfi-
prava matric pro pokrocilé biokompo-
zitni systémy a také aktivnich/funkénich
slozek, které do téchto matric mohou
byt inkorporovany. Jako matrice slouzi
zejména polymerni gely ze syntetickych
i pfirodnich biokompatibilnich a biode-
gradabilnich polymerQ. Specialnim pfi-
padem je vyuZiti bakteridlni celulézy
zvlastni produkce v bioreaktorech. Tyto
gely slouzi napf. ke kryti ran v medicing,
hledaji uplatnéni v procesech pervapo-
race a jsou aplikovany (ve spolupraci
se skupinou Kompozity s elektrickymi
a magnetickymi vlastnostmi) jako elek-
trolyt v superkondenzatorech. Minera-
lizované gely slouZi jako templaty v chi-
rurgii kostnich nahrad. Plnivo zaloZzené
na uhlicitanech je pfipravovano primo
ve struktufe gelové matrice metodou
biomimetické mineralizace. Jako funkéni
agens se vyuzivaji syntetické polypep-
toidy a peptoidové nanodesticky, které
maji vyznamnou biologickou aktivitu.

Research group

Biocomposite
systems

Study and preparation of matrices for ad-
vanced biocomposite systems and active
or functional components synthesis which
can be incorporated into these matrices
represent the main focus of the research
group. Polymer gels made from synthetic
and natural biocompatible and biodegrad-
able materials are preferentially selected
as the raw materials. A noteworthy spe-
cial case is the use of bacterial cellulose
prepared in our own developed bioreac-
tors and methods. These gels serve e.g.
for wound dressing in medicine, can be
applied in pervaporation and are tested
as electrolytes and membranes in super-
capacitors in cooperation with the group
“Composites with electric and magnetic
properties.” Mineralised gels can be used
as templates in bone tissue replacement
surgery. The filler based on carbonates is
prepared directly inside the gel matrix by
the method of biomimetic mineralization.
Synthetic polypetoid and peptoid nano-
sheets with significant bioactivity are used
as functional additives.

Vedouci skupiny / Head of the group:
doc. MSc. Nabanita Saha, Ph.D.

(8 +420576038156

D nabanita@cps.utb.cz

Zasadni projekt FeSeny skupinou:

COST Action NEWGEN - MP1301:,,Calcium
rich polymeric scaffolds for bone tissue
Engineering”

Resitel: Nabanita Saha

Doba feseni: 2013 - 2017.

Important project implemented by the group:
COST Action NEWGEN - MP1301: “Calcium rich
polymeric scaffolds for bone tissue engineering”
Project investigator: Nabanita Saha
Implementation period: 2013 - 2017.
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Ocenéni studentt
a pracovnikul Centra

Cena Jean-Marie Lehna za chemii 2013

V celostatnim finalovém kole konaném dne 7. ervna 2013
se Ing. Miroslav Mrlik umistil na 3. misté. Cenu Jean-Marie
Lehna vyhla3uje kazdy rok francouzské velvyslanectviv Ceské
republice ve spolupréci se spolecnosti Solvay CR. Jejim cilem je
ocenit nejlepsivyzkumné prace ceskych doktorandd v oblasti
chemie. Cena byla predavana pfimo drzitelem Nobelovy ceny
za chemii z roku 1987 panem Jean-Marie Lehnem.

SoutéZ ceské Spektroskopické

spolecnosti Jana Marka Marci za rok 2015

V kategorii védct do 35 let reprezentovali Centrum polymer-
nich systém( Mgr. Jan Vicha, Ph.D. a Ing. Pavel Urbanek, Ph.D.
V konkurenci nejlepsich mladych védcl z pfednich pracovist
Ceské Republiky si Jan Vicha odnesl| cenu za druhé misto
a Pavel Urbanek se umistil jako paty.

Cena Nadacniho fondu Jaroslava Heyrovského

za rok 2015

Toto vyznamné ocenéni ziskal Jakub Smutek, student Gym-
néazia Zlin - Lesni Ctvrt, za vitézstvi v soutézi 37. celostatni
prehlidce StfedoSkolské odborné ¢innosti v kategorii Fyzika
s praci ,Vliv oxidace &dstic na jejich magnetoreologické chovd-
ni“. Ceny nadacniho fondu Jaroslava Heyrovského, které za-
roven propaguji odkaz prvniho Ceskoslovenského nositele
Nobelovy ceny pana profesora Jaroslava Heyrovského, jsou
nejdéle udélovanym védeckym ocenénim pro stfedoskol-
ské studenty v CR.

Odborny vedouci Jakuba Smutka, Ing. Michal Sedlacik, Ph.D.,
vyzkumny pracovnik Centra polymernich systémd ziskal
uznéni od Ceského svazu védeckotechnickych spolegnosti
za podporu mladych védcu.

SoutéZ FameLab - Bavme se védou 2015

Mlady vyzkumny pracovnik Centra polymernich systému
Ing. Jifi Matyas obsadil 2. misto v moravském kole soutéze
a postoupil do celorepublikového kola. Ve svém vystoupeni
predstavoval obor, jemuz se na Centru vénuje - nanotech-
nologie.

Soutéz Ceské hlavicky 2015

Tato souté? pfedstavuje alternativu k soutézi Ceska hlava
pro zacinajici védce. Finalového kola se Uspésné ucastnil
také student Gymnazia Zlin - Lesni ¢tvrt Jakub Smutek, kte-
ry se s praci ,Vliv oxidace cdstic na jejich magnetoreologické
chovdni” umistil na vynikajicim 2. misté v kategorii FUTURA
Reseni pro budoucnost”, cena Ministerstva Skolstvi, mladeze
a télovychovy. S touto praci zvitézil v ramci 37. celostatni
prehlidky Stfedoskolské odborné Cinnosti v kategorii Fyzika.
Praci vypracovaval pod odbornym vedenim vyzkumného
pracovnika Centra Ing. Michala Sedlacika, Ph.D.

Awarded students
and researchers of the Centre

Jean-Marie Lehn Prize in Chemistry 2013

Ing. Miroslav Mrlik won the third prize in the national level final
round of the Jean-Marie Lehn Prize in Chemistry held in June,
2013. The contest call is announced by the French Embassy in
cooperation with the Solvay CR s.r. 0. company every year. The
main purpose of the competition is to award best research
works of Czech doctoral students in the fields of chemistry. The
prize was presented directly by the 1987 Nobel Prize winner
Jean-Marie Lehn.

loannes Marcus Marci Spectroscopic Society Scientific
Competition 2015

Mgr.Jan Vicha, Ph.D. and Ing. Pavel Urbanek, Ph.D. represented
the Centre of Polymer Systems in the scientific competition of
young researchers under 35 years of age. In the strong compe-
tition with the best young scientists from leading institutions in
the Czech Republic Jan Vicha won the second prize and Pavel
Urbanek took the fifth place.

Jaroslav Heyrovsky Edowment Fund Prize 2015

Mr. Jakub Smutek, a student of the “Gymndzium Zlin - Lesni Ctvrt”
high school was awarded this outstanding prize for winning the
37" annual national competition show of High School Students’
scientific activity in the category of Physics with his work entitled
“Influence of particles’ oxidation on their magneto-rheology behaviour".
Jaroslav Heyrovsky “s Endowment Fund prize is the oldest scien-
tific award for secondary school students in the Czech Republic.
It also promotes the legacy of the first Czechoslovak Nobel Prize
winner, Professor Jaroslav Heyrovsky.

The supervisor of Jakub Smutek was Ing. Michal Sedlacik, Ph.D.,
a researcher affiliated to the Centre of Polymer Systems. He re-
ceived recognition in honour from the Czech Union of Scientific
and Technical Societies for supporting young researchers.

Famelab - Talking Science 2015

Ing. Jifi Matyas., a young researcher working at the CPS took
the second place in the Moravian round of the contest and got
through to the national finals of the science competition. He pre-
sented nanotechnology, which is the field of his research interest.

“Ceské hlavicky” competition 2015

This contest is an alternative to the main “Ceska hlava” science
and research competition for junior level researchers. Jakub
Smutek, a student of the “Gymndzium Zlin - Lesni ctvrt” high school
took part in the national final round of the contest and won the
second prize of the Ministry of Education, Youth and Sports in
the category FUTURA “Solution for Future”. See also above for his
other success. The work was conducted under supervision of
Ing. Michal Sedlacik, Ph.D.
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Informace o projektu:

UTB ve Zliné zahdjila dne 1. ledna 2011 FeSeni projek-
tu ,Centrum polymernich systému” identifikacniho cisla
CZ.1.05/2.1.00/03.0111 financovaného z OP Vyzkum a vyvoj
pro inovace, prioritni osa 2 - RegionalniVaV centra. Pfidélena
dotace projektu €inila 754 042 805 K¢, z toho 640 936 384,25 K¢
bylo ¢erpano z prostredkl EU a 113 106 420,75 K¢ ze statniho
rozpottu CR.

Trvani projektu: 1. ledna 2011 - 30. dubna 2015

DalSi pristrojové dovybaveni Centra bylo realizovano pro-
stfednictvim projektu ,CPS - posileni vyzkumnych kapacit”
identifikacniho &isla CZ.1.05/2.1.00/19.0409 financovaného
z OP Vyzkum a vyvoj pro inovace, prioritni osa 2 - Regionalni
VaV centra. Pridélena dotace projektu cinila 48 814 500 K¢,
z toho 41 492 325,00 K¢ bylo ¢erpano z rozpoctu EU
a 7 322 175,00 K¢ ze statniho rozpoctu CR.

Trvani projektu: 1. zafi 2015 - 31. prosince 2015




Information about project:

On 1 January, 2011 TBU in Zlin started implementation
of the “Centre of Polymer Systems” project, registration num-
ber CZ.1.05/2.1.00/03.0111, financed from Research and
Development for Innovations OP, priority axis: 2 Region-
al R&D centres.Total allocation amounted CZK 754,042,805
(CZK 640,936,384.25 from the EU budget and CZK 113,106,420.75
from the Czech Republic budget).

Project duration: 15t January 2011 - 30t April 2015

Additional machines and equipment were funded by the pro-
ject entitled “CPS - Strengthening of Research Capacity”, registra-
tion number CZ.1.05/2.1.00/19.0409, financed from Research
and Development for Innovations OP, priority axis: 2 Region-
al R&D centres. Total allocation amounted CZK 48,814,500
(CZK 41,492,325 from the EU budget and CZK 7,322,175 from
the Czech Republic budget).

Project durat|on 1t September 2015 31st December 2015
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Projekty realizované na CPS

TACR

TE01020216 - Projekt TACR Centra kompetence , Centrum pokrocilych

polymernich a kompozitnich materidli” v konsorciu UTB a 5 firem (Fatra
a.s., Spur a.s., Quinn Plastics s.r. 0., Zlin Precision s.r.0.a 5SM s.r.0.),

2012 -2019.

TE02000006 - Projekt TACR Centra kompetence ,,Centrum alternativnich
ekologicky Setrnych vysoce ucinnych antimikrobidlnich prostredkd pro
pramyslové aplikace” v konsorciu UTB a 7 partnert (SYNPO, akciova
spolecnost, Centrum organické chemie s.r. 0., Fatra, a. s., Statni zdravotnf{
Ustav, Univerzita Palackého v Olomouci - Prirodovédecka fakulta, INOTEX
spol. s r.o., Biomedica, spol. sr. 0.), 2014 -2019.

THO01011438 - Projekt TACR Epsilon , Vjvoj polyurethanovych matric pro vyrobu
kompozit(i - PURKOMP”, spoluprace UTB a 2 firem (5M s. r. 0. a TOSEDA
s.r.o.),2015-2017.

TH02020836 -, Vyvoj novych ekologicky Setrnych oballi pro potravindrské
aplikace se zvySenou uZitnou hodnotou”, 2017 - 2020.

04/1/2016/GAMA - ,Aditivum pro hygienizaci zpracovatelskych procest

S

polymernich recyklatu a pryzi“, 2017 - 2018.

Ministerstvo zemé&dé&lstvi CR

QJ1310254 -, Vyzkum vyuZiti syrovdtky, jako odpadni Idtky mlékdrenského
pramyslu, k produkci antimikrobidlnich sloucenin pro modifikace hydrofilnich
polymernich systému s vyuZitim v kosmetickych a medicindlnich aplikacich”,
spoluprace UTB a 2 firem (Vyzkumny Ustav mlékarensky s.r. 0. a MVDr. Jifi
Panttcek - TOPVET), 2013 - 2017.

Ministerstvo primyslu a obchodu CR
CZ.01.1.02/0.0/0.0/15_019/0004549 - ,NehoFlavé systémy dle EN 45545 pro
vyrobu kompoziti“, 2016 - 2019.

CZ.01.1.02/0.0/0.0/15_019/0005090 -, Stenopeicky otvor pro korekci
presbyopie”; 2016 - 2019.

FV10756 - ,Wyvoj novych polymernich nosicu pro prirodni bioaktivni ldtky v
submikro a nanoformdch”, 2016 - 2020.

FV20088 -, VWyvoj novych receptur za tcelem modifikace asfaltovych smési pfi
vyuZiti recykldatu polyvinylbutyralu®, 2017 - 2019.

GACR
GJ15-08287Y -, Imobilizace specifickych biologicky aktivnich Idtek ve
funkcionalizovanych biodegradovatelnych polymernich matricich”, 2015 - 2017.

16-05961S -, Pokrocilé nosice platinovych léciv”, spoluprace UTB a Masarykovy
univerzity, 2016 - 2018.

16-20361Y -, Inteligentni systémy na bdzi modifikovanych cdstic grafen oxidu”,
2016-2018.

17-05095S -, Biomimetické materidly na bdzi vodivych polymerd”, 2017 - 2019.

17-05318S -, 0d konjugovanych polymer(i odvozené materidly jako
luminescencni chemosenzory”, 2017 - 2019.

17-10813S -, Nové plazmové polymery s laditelnou stabilitou a permeabilitou”
2017 - 2019.

17-24730S -, Nové magnetoreologické elastomery na bdzi modifikovanych
magnetickych plniv”, 2017 - 2019.

17-16928Y -, Modifikace degradacniho chovdni biologicky rozloZitelného

polyesteru-polylaktidu pomoci specificky funkcionalizovanych aditiv*,
2017 - 2019.
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Ministerstvo $kolstvi, mladeZe a télovychovy CR
7AMB16AT033 - Projekt spoluprace CR-Rakousko ,Vidkny vyztuZené
polymery s integrovanou siti z uhlikovych nanotrubic”, 2016 - 2017 (partner
Montanuniversitaet Leoben, Rakousko).

7AMB16PLO70 - Projekt spolupréce CR-Polsko , Nové zpracovatelské techniky
biologicky rozloZitelnych polymert pro biomedicidlni aplikace”, 2016 - 2017
(partner Politechnika Lubelska, Polsko).

8E15B007 - Projekt spolupréace CR-Bavorsko , Experimentdini vyvoj
mechanického chovani pryZe pii pusobeni cyklického tnavového zatéZovini a
chemicko-termomechanického stdrnuti”, 2016 - 2017 (partner Universitat der
Bundeswehr, Mnichov, Spolkova republika Némecko).

8X17021 - ,Antibakteridlni polymerni nanokompozity z uhlikovych nanocdstic”,
2017 - 2018.

LO1504 - Projekt Narodniho programu udrZitelnosti NPU |, Centrum
polymernich systémd plus”, 2015 - 2020.

LTACH17015 -, Priprava a elektrochemické vlastnosti hierarchickych struktur
flexibilnich elektrod na bdzi polyanilin/bimetalové oxidy”, 2017 - 2019.

COST (Evropska spoluprace ve védeckém a technickém

vyzkumu)
Cost Action NEWGEN - MP1301:, Calcium rich polymeric scaffolds for bone
tissue engineering”, 2013 - 2017.



CPS projects

Technology Agency of the CR

TE01020216 - The project TACR of Competence centre “Centre of advanced
polymer and composite materials”in consortium of TBU and 5 companies
(Fatra, a.s., Spur, a. s., Quinn Plastics Ltd., Zlin Precision, s.r. 0. and 5M, s.r.0.),
2012 -2019.

TE02000006 - The project TACR of Competence centre “Centre for alternative
environment friendly high effective polymer antimicrobial agents for industrial
applications”in consortium of TBU and 7 companies (SYNPO, a.s., Centre for
Organic Chemistry, s.r. 0., Fatra, a.s., The National Institute of Public Health,
The Faculty of Science of Palacky University in Olomouc, INOTEX, spol.sr. 0.,
Biomedica, spol. sr.0.), 2014 -2019.

THO01011438 - The project TACR Epsilon “Development of polyurethane matrixes
for composite production”, cooperation TBU and 2 companies (5M, s. r. 0. and
TOSEDA, s.r.0.), 2015 - 2017.

TH02020836 - “Development of novel environmentally friendly packaging with
added value for food applications”, 2017 - 2020.

04/1/2016/GAMA - “Additive for hygienization of recycled polymers and rubbers
processing’, 2017 - 2018.

Ministry of Agriculture of the CR

QJ1310254 - “Research into the use of whey as dairy industry waste product, the
production of antimicrobial compounds for the modification of hydrophilic polymer
systems with the use in cosmetic and medical applications”, cooperation TBU and
2 companies (Dairy research institute, s.r. 0. and MVDr. Jifi Pantlcek - TOPVET),
2013 -2017.

Ministry of Industry and Trade of the CR
€Z.01.1.02/0.0/0.0/15_019/0004549 - “Non-flammable systems according to EN
45545 for composite fabrication”, 2016 - 2019.

€Z.01.1.02/0.0/0.0/15_019/0005090- “Stenopeic opening for presbyopia
correction”, 2016 - 2019.

FV10756 - “Development of polymer carriers in sub-micro and nano-forms’,
2016 - 2019.

FV20088 - “Development of novel formulations for modification of asphalt mixtures
using recycled polyvinylbutyral’, 2017 - 2019.

Czech Science Foundation of the CR
GJ15-08287Y - “Immobilization of specific bioactive natural substances in
functionalized biodegradable polymer matrices”, 2015 - 2017.

16-05961S - “Advanced carriers for platinum drugs”, in cooperation Tomas Bata
University and Masaryk University in Brno, 2016 - 2018.

16-20361Y - “Smart systems based on modified graphene oxide particles”,
2016-2018.

17-05095S - “Biomimetic materials based on conducting polymers”, 2017 - 2019.

17-05318S - “Conjugated polymers based materials as luminescence
chemosensors”, 2017 - 2019.

17-10813S - “Novel plasma polymers with tunable stability and permeability”,
2017 - 2019.

17-24730S - “Novel magnetorheological elastomers based on modified magnetic
fillers”, 2017 - 2019.

17-16928Y - “Modification of degradation behaviour of biodegradable polyester-
polylactide through addition of specifically functionalized additives”, 2017 - 2019.

Ministry of Education, Youth and Sports of the CR
7AMB16ATO033 - The project of cooperation between the CR and Austria
“Reinforced polymers with an integrated network of carbon nanotubes”, 2016 - 2017
(partner - Montanuniversitaet Leoben, Leoben, Austria).

7AMB16PLO70 - The project of cooperation between the CR and Poland “Nove/
processing techniques of biodegradable polymers for biomedical applications”,
2016 - 2017 (partner - Politechnika Lubelska, Poland).

8E15B007 - The project of cooperation between the CR and Bavaria
“Experimental investigation on rubbers ~ mechanical behaviour under fatigue loading
conditions including chemothermomechanical aging”, 2016 - 2017

(partner — Universitat der Bundeswehr, Minchen, Germany).

8X17021 - “Antibacterial polymeric nanocomposites on the base of carbon
nanomaterials”, 2017 - 2018.

LO1504 - “The project of the National Programme for Sustainability | “Centre of
Polymer Systems Plus”, 2015 - 2020.

LTACH17015 - “Fabrication and electrochemical properties of hierarchical
polyaniline / bimetallic oxides electrodes”, 2017 — 2019.

COST (European Cooperation in Science and Technology)
Cost Action NEWGEN - MP1301: “Calcium rich polymeric scaffolds for bone tissue
engineering”, 2013 - 2017.
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