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Uplatnenie vysledkov projektu

Vysledky projektu je mozné uplatnit’ v dalSom vyvoji pre aplikaciu hybridnych materialov
farbiv a vrstevnatych anorganickych nosiCov pre optiku, fotokatalyzu a latok s
fotodezinfekEnymi vlastnostami a v biomedicinskej oblasti.

CHARAKTERISTIKA VYSLEDKOV

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

Hybridné materialy zlozené z vrstevnatych kremicitanov a organickych farbiv predstavuju
Siroké spektrum materialov. Porozumenim podstaty interakcie jednotlivych zloZiek sa podarilo
najst optimalny spdsob pripravy novych fotoaktivhych materialov. Nasli sa spésoby
potlagenia neziaducej molekulovej agregacie farbiv. Kremicitany s nizkou hustotou naboja
vrstiev boli najvhodnejSie prekurzory pre pripravu jednoduchych hybridnych sustav. Nasli sa
spbésoby vhodnej chemickej modifikacie Castic pomocou povrchovoaktivnych alkylaménnych
kationov, polyelektrolytov, cyklodextrinov a dalSich latok, a zistil sa aj vplyv parametrov
jednotlivych zloZiek na vlastnosti roznych typov materialov. Pripravili sa rézne typy materialov,
s elektrostaticky viazanymi ibnmi, alebo s kovalentne ukotvenymi molekulami farbiv. Materialy
zahfnali koloidné sustavy, tenké filmy, praskové hybridné materialy, molekulové filmy s
alternujucim nabojom typu "Layer-by-Layer Assemblies"; hybridy so syntetickymi aj
prirodnymi farbivami. Podarilo sa optimalizovat fotofyzikalne viastnosti tychto materialov.
Mnohé vykazovali vysoku fotoaktivitu, vysoké vytazky luminiscencie, Specificku preferencnu
orientaciu molekul farbiv, efektivny rezonanény prenos excitaénej energie, opticku a
fluorescenénu anizotropiu, fotosenzibilizacné a antimikrobialne vlastnosti. V pripade
antimikrobialnych uc€inkov sa uplatriovali nielen fotosenzibilizaéné vlastnosti ale aj afinita
povrchu modifikovanych €astic hybridného materialu na povrch buniek mikroorganizmov. V
niektorych pripadoch sa dosiahol synergicky efekt zloZiek materialu pri eliminacii planktonicky
prezivajucich mikroorganizmov, ale aj rezistentnych biofilmov, a u€inky boli porovnatelné s
niektorymi komercne vyuzivanymi antimikrobialnymi latkami.

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

Hybrids based on layered silicates and organic dyes represent a broad spectrum of materials.
Understanding the basics of the interaction between particular components helped to find out
an optimal routes toward the preparation of unique photoactive materials. The methods for
the prevention of unwanted dye molecular aggregation were developed. The silicates of low
layer charge exhibited most suitable properties as the precursors of simple hybrid systems.
The methods of appropriate chemical modifications of layered particles with the cations of
alkylammonium surfactants, molecules of polyelectrolytes, cyclodextrines and other
compounds were developed and the effects of the particular components on properties of
hybrid materials were identified. The materials included those with electrostatically bound dye
ions, or with covalently linked molecules. They covered colloids, films, hybrid powders, and
layer-by-layer assemblies with alternating charge. The materials also included synthetic and
natural dyes. The optimization of photophysical properties was successful. Hybrids exhibited
high photoactivity, high luminescence yields, specific and preferable molecular orientation,
efficient resonance energy transfer, optical and fluorescence anisotropy, photosensitization
and antimicrobial properties. Besides photosensitization, other mechanisms participate in the
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antimicrobial effect as well. The example is the affinity of the modified particles of hybrid
material to bind on cell surface of plaktonic forms of microorganisms as well as to those
organized in resistant biofilms. Synergy of antimicrobial effects of hybrid material components
were observed in some cases, and the effects were comparable with those manifested by
some commercial antimicrobial agents.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
doc. RNDr. Juraj Bujdak, DrSc. doc. Ing. Miroslav Boca, PhD.

V Bratislave 28.01.2016 V Bratislave 28.01.2016

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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