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Uplatnenie vysledkov projektu

Napriek tomu, Ze projekt bol zakladného vyskumu, mnohé z vysledkov mézu ngjst’ v
buducnosti uplatnenie pri vyvoji a aplikacii modifikovanych povrchov polymérov pomocou
tvorby fazy nanokompozitu €astic vrstevnatého silikatu.

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

Vypracovali sa postupy modifikacie vrstevnatych silikatov v koloidnych dispeziach s
kationovymi povrchovoaktivnymi latkami a polyelektrolytmi. Cielom bolo zmenit viastnosti
koloidnych Castic tak, aby sa dosiahol dostato¢ne aktivny povrch. Ten zohraval kfu¢ovu
ulohu pre funkcionalizaciu ¢astic pomocou organickych luminoférov a pre kompatibilitu s
technickymi polymérmi (napr. poluretan, polykaprolaktén) pri priprave nanokompozitov.
Porozumenim podstaty a zakonitostiam interakcii medzi zloZkami sa podarilo najst
optimalne postupy priprav modifikovanych €astic, pricom sa zachovala fotoaktivita
organickych luminoférov. Z takto upravenych a funkcionalizovanych disperzii sa pripravili
tenké filmy hrabky niekolkych mikrometrov. Tie boli prekurzormi kompozitného filmu na
povrchu polyméru, ktory vznikal fuziou filmu silikatu s kvapalnou fazou polymérneho
prekurzora monomeéru alebo taveniny polyméru. Aj v pripade in situ polymerizécie aj z
taveniny sa podarilo dosiahnut interkalaciu retazcov polyméru medzi vrstevnaté Castice
silikatu, ¢o stabilizovalo prepojenie oboch komponentov. Okrem tychto postupov sa pripravili
aj klasické nanokompozity 3D tlaCou a hydrogélne systémy. Molekuly organickych
luminoférov adsorbované na €asticiach silikatu davali takto funkcionalizovanym kompozitom
rézne fotofunkéné viastnosti, ako su selektivna absorpcia svetla, medzimolekulovy prenos
excitacnej energie, luminiscencia, fotosenzibilizacia a fotodezinfekéné viastnosti. Najviac
materialov bolo nosi€om fotosenzibilizatora floxin B s vyznamnymi antimikrobialnymi
vlastnostami. Vyznamnym prinosom boli polymérne kompozity s anti-biofilmovym
povrchom, kedy sa pozorovala viac nez 1000-nasobna redukcia rastu mikroorganizmu.
Projekt viedol k vzniku desiatok publikacii a prezentacii na domacich a zahrani¢nych
vedeckych forach.
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Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Procedures for the modification of layered silicates in colloidal dispersions with cationic
surfactants and polyelectrolytes were developed. The objective was to change the
properties of the colloidal particles to achieve the formation of an active surface. It played a
key role in the functionalization of particles using organic luminophores and in compatibility
with technical polymers (e.g. polyurethane, polycaprolactone) to synthesize
nanocomposites. By understanding the basics of the interactions between the components,
it was possible to find optimal ways to modify particles, while preserving the photoactivity of
adsorbed organic luminophores. Thin films with a thickness of several micrometers were
prepared from the thus modified and functionalized dispersions. These were used as
precursors of the composite films, which were formed on the surface of the polymer by the
fusion of the silicate film with the liquid phase of the polymer precursor (monomer) or
polymer melt. Both in situ polymerization and melt fusion achieved the intercalation of
polymer chains between layered silicate particles, which stabilized the connection of both
components. In addition to these procedures, classical nanocomposites were also prepared
by 3D printing and from hydrogel systems. Organic luminophore molecules adsorbed on
silicate particles gave the thus functionalized composites various photofunctional properties,
such as specific light absorption, transfer of excitation energy, luminescence,
photosensitization, and photodisinfection. Most of the materials were carriers of the
photosensitizer phloxin B with interesting antimicrobial properties. Polymer composites with
an anti-biofilm surface were able to reduce the growth more than 1000-fold. The project led
to dozens of publications and presentations at domestic and foreign scientific forums.
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