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1. K. Borska, D. Morav¢ikova, J. Mosnacek ,Photochemically induced ATRP of
(meth)acrylates in the presence of air: The effect of light intensity, ligand, and oxygen
concentration”, Macromol. Rapid Commun., Vol. 38, 1600639, DOI:
10.1002/marc.201600639 (2017), IF2015 = 4.265.

2. C. L. Savin, C. Peptu, Z. Kronekova, M. Sedlacik, M. Mrlik, V. Sasinkova, C. A. Peptu, M.
Popa, J. Moshacek ,Polyglobalide-based porous networks containing poly (ethylene glycol)
structures prepared by photoinitiated thiol-ene coupling” Biomacromolecules, Vol. 19, pp.
3331-3342 (2018), IF2017 = 5.738.

3. D. Bondarev, K. Borska, M. Soral, D. Moravéikova, J. Mosnadéek ,Simple tertiary amines
as promotors in oxygen tolerant photochemically induced ATRP of acrylates“ Polymer Vol.
161, p. 122 (2019), IF2018 = 3.771.

4. E. Kutalkova, M. Mrlik, M. licikova, J. Osicka, M. Sedlacik, J. Mosnacek ,Enhanced and
Tunable Electrorheological Capability using Surface Initiated Atom Transfer Radical
Polymerization Modification with Simultaneous Reduction of the Graphene Oxide by Silyl-
Based Polymer Grafting” Nanomaterials Vol. 9, p. 308 (2019), IF2018 = 4.034.

5. G. Zain, D. Bondarev, J. Dohanosova, J. Mosnacek ,Oxygen-tolerant photochemically
induced atom transfer radical polymerization of the renewable monomer Tulipalin A”
ChemPhotoChem Vol. 3, p. 1138-1145 (2019).

6. K. Mosnackova, J. Kollar, Y.-S. Huang, C.-F. Huang, J. Mosnacek ,Synthesis Routes of
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Functionalized Nanoparticles” In Polymer Composites with Functionalized Nanoparticles:
Synthesis, Properties and Applications, K. Pielichowski and T. M. Majka (Eds.), Elsevier
Inc., 2019, Chapter 1, p. 1-46, ISBN: 978-0-12-814064-2.

Uplatnenie vysledkov projektu

Kontrolované radikalové polymerizacie maju obrovsky vyznam pri vyvoji mnohych
modernych technoldgii ako aj pri vyvoji novych materialov pre biomedicinu. Tieto
polymerizacie umozriuju pripravu dobre definovanych polymérov s cielenou molekulovou
architekturou a nanostrukturovanou morfolégiou, o umozriuje pripravit polymeérne materialy
s pozadovanymi fyzikalnymi vlastnostami pre Specificky typ aplikacie, preto je mozné
pripravit nové materialy so zlepSenymi alebo Uplne novymi vlastnostami. Fotopolymerizacia
predstavuje ekologicku alternativu k tepelnému procesu, pretoZe pri tomto procese zvy€ajne
nevznikaju ziadne prchavé organické latky a jej vyhodou je aj nizka aktivaéna energia, ¢o
umoziuje uskuto€nit’ polymerizacie pri izbovej teplote, resp. i nizSej. FotoATRP technika,
Studovana v ramci rieSenia projektu vyuziva nizku koncentraciu katalyzatora a tym redukuje
mnoZzstvo pre Zivotné prostredie a zdraviu Skodlivych chemickych Cinidiel a ulahCuje proces
Cistenia polymérneho materialu od kovoveho katalyzatora. Napriek jej vyhodam pri priprave
novych polymérnych materialov s cielenymi vlastnostami, doteraz nebola vyuZivana
priemyselne pri velkovyrobe polymérnych materialov. Metodiky vyvinuté v ramci rieSenia
projektu vyrazne prispeli k rieSeniu problému s vysokou citlivostou katalyzatora na
pritomnost vzduchu a tym mézu prispiet k tomu, Ze tato technika sa stane v blizkej
buducnosti viac ekonomicky a ekologicky rentabilnou a bude vyuzivana priemyselne pre
Siroké spektrum aplikacii.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V priebehu rieSenia projektu sa uskuto€nili experimenty v ramci vSetkych Styroch pracovych
balikov. Vyskum v ramci projektu spinil hlavné ciele stanovené v projekte:

1. Optimalizovali sa podmienky pre fotoATRP metakrylatov bez potreby odstranenia kyslika
z polymeriza¢nej zmesi a navrhol sa mechanizmus fotoATRP a vplyvu réznych faktorov na
spotrebu kyslika pritomného v polymerizaénej zmesi, pred samotnym nastartovanim
polymerizacie.

2. Optimalizovali sa podmienky pre fotoATRP akrylatov ako aj pre obnovitelny vinylovy
monomeér, ktory zvySuje ekologicky vyznam vysledkov projektu.

3. Pripravili sa blokové kopolyméry (met)akrylatov, €¢im sa potvrdilo zachovanie vysokého
podielu koncovych funkénych skupin napriek pociato€nej pritomnosti kyslika v
polymerizacnej zmesi. Vysoku Zivost ako aj iniciacnu ucinnost potvrdili aj polymerizacie
uskuto€nené pouzitim nasytnetizovanych fluorescenénych ATRP iniciatorov v kombinacii s
gélovou permeacénou chromatografiou s pripojenym fluorescenénym detektorom.

4. FotoATRP akrylatov sa aplikovala i pri polymerizacii v pritomnosti uhlikovych
nanotrubiciek, pricom sa stanovil limit koncentracie nanotrubi€iek, nad ktorym polymerizacia
nie je aplikovatelna. Jasne sa vSak preukazala vyhoda fotoATRP v pritomnosti
nantorubiciek v porovnani s inym typom ATRP vyuzivajucim redukéné Cinidlo na obnovu
katalyzatora. Okrem toho sa optimalizovala fotoATRP (met)akrylatov i na ekologickejSie
podmienky, t.j. emulznu polymerizaciu, ktora umoznuje pouzitie vody namiesto organického
rozpustadia.

Vysledky ziskané v ramci rieSenia projektu boli zosumarizované v 17 publikaciach v
medzinarodnych SCI ¢asopisoch, citovanych doteraz viac ako 60 krat.

Novy spbsob fotochemického sietovania tenkych vrstiev polystyrénu, ktory sa vyvinul v
ramci rieSenia projektu bol spisany a podany vo forme SK patentovej prihlasky.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

During the project implementation, experiments within all four work packages were
perfomed. It can be stated that the main goals of the project were fulfilled:

1. The conditions for photoATRP of methacrylates without the need to remove oxygen from
the polymerization mixture were optimized and the mechanism of photoATRP and the
influence of various factors on the consumption of oxygen present in the polymerization
mixture before initiation of the polymerization was proposed.

Formular ZK, strana 2/3



2. Optimization of the conditions was achieved also in the case of photoATRP of acrylates
as well as for the renewable vinyl monomer, which increases the ecological significance of
the project results.

3. Block copolymers of (meth)acrylates were prepared, confirming the high fidelity of the
terminal functional groups despite the initial presence of oxygen in the polymerization
mixture. High viability as well as initiation efficiency were also confirmed by polymerizations
performed using saturated fluorescent ATRP initiators in combination with analysis of the
polymers using gel permeation chromatography with attached fluorescence detector.

4. PhotoATRP of acrylates was also applied in the presence of carbon nanotubes, setting a
concentration limit for nanotubes above which the polymerization is not applicable. The
advantage of photoATRP in the presence of nantorubes compared to another type of ATRP,
using a reducing agent for catalyst recovery, has been clearly demonstrated. In addition,
photoATRP of (meth)acrylates was optimized for more environmentally friendly conditions,
i.e. emulsion polymerization, which allows the use of water instead of an organic solvent.
The results obtained within the project implementation were summarized in 17 publications
in international SCI journals, cited more than 60 times so far.

A new method of photochemical crosslinking of thin layers of polystyrene, which was
developed within the project implementation, was written and submitted in the form of a SK
patent application.
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