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V ¢om vidite uplatnenie
vysledkov projektu:

Elektropolymerizaéné oCkovanie je nova metdda s vysokym potencialom pre vyvoj
povrchov uréenych na implantacie v bioaplikaciach. Priprava biokompatibilnych
materialov uréenych na implantacie je dolezitym faktorom v oblasti biomedicinskych
aplikacii a konstrukcie biosenzorov. Ulohou takychto materilov je zabranit nadmernej
imunitnej odpovedi organizmu, ako aj zabezpecit funkénost senzora, o v tomto pripade
predstavuje membranu nezanesenu proteinmi a bunkami. Na na$ej praci je mozné
stavat' vo vyvoji takychto materialov, ako aj pripravit mnoho inych v sulade so su¢asnym
trendom v polymérnom materidlovom inzinierstve.
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Pocas trvania projektu sa dosiahli cenné vysledky v oblasti pripravy a testovania biokompatibilnych povrchov so
znizenym obrastanim imunitnymi bunkami a nespecifickym viazanim proteinov. Tento ciel sa podarilo dosiahnut jednak
vdaka zavedeniu na Slovensku unikatnej techniky elektropolymerizaéného oCkovania polymérov na elektrovodivy
substrat, ako aj vyberom vhodnych materialov, €i uz povrchov alebo polymérov. Takymto spésobom sa pripravili
polymérom pokryté elektrovodivé povrchy, ktorych modifikaciou sme boli schopni pripravit neobrastajuce povrchy
vhodné na implantacie. Pripravili sa hydrogély na baze alginatov a zwiterionovych polymérov, u ktorych sa ukazala
vyznamna redukcia obrastania hydrogélov bunkami. Otestovalo sa viac typov hydrogélov aj pomocou in vivo testov,
pricom vo vSetkych pripadoch sme dospeli k porovnatelnym vysledkom. Sucastou projektu bolo aj kovalentné
naviazanie proteinov citlivych na glukézu na povrch, €o by malo tvorit senzoricku €ast' biosenzora. Tento ciel sa
podarilo naplnit iba Ciasto€ne, kedZze naviazanie proteinov cez primarne pripraveny polymérny film pomocou
elektropolymerizaného ockovania a naslednej reakcie s proteinmi nezabezpecilo ich poZzadovanu funkénost na
povrchoch, a to zmenu intenzity fluorescencie pri zmene koncentracie glukézy v roztoku. Dal$ou z moznosti imobilizacie
proteinov citlivych na glukézu bolo ich kovalentné naviazanie na retazce alginatu ako nosi¢a proteinu, ktory sa zarover
vyuziva na pripravu hydrogélu. Ani v tomto pripade sa ale nezabezpecila funkénost naviazanych prozteinov. Pocas
trvania projektu sa ziskali aj informacie o kinetike a mechanizme polymerizacie metdédou pulznej laserovej
polymerizacie prepojenej na gélovu permeaénu chromatografiu pre monoméry zwitterionového typu, vhodnych na
pripravu biokompatibilnych hydrogélovych filmov a membran, ale aj kyselinu metakrylovd, N-vinylformamid a N-
vinylpyrolidon vo vodnej faze. Tieto informacie su doleZité pre pochopenie vlastnosti hydrogélovych materialov
pripravenych na baze uvedenych vodorozpustnych polymérov.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

A useful information was obtained with respect to preparation of non-biofouling surfaces within the duration of the
project. The principal aim was fulfilled by establishing a novel technique in Slovakia, which is the electrografting to form
polymeric films on an appropriate surfaces. Elctroconductive surfaces were covered by polymeric film with subsequent
modification of the film to sulfobetaine and/or carboxybetaine form, respectively, bearing zwitterionic group in the
structure. These polymers have been shown to be appropriate for implantations. Hydrogels with non-biofouling
properties were also prepared based on the same polymers leading to the reduced biofouling of hydrogels by cells.
Several types of hydrogels were tested by in vivo experiments observing comparable results. Another task fulfilled was a
covalent attachment of the glucose sensitive protein onto the surface conductive surface, which can eventually be used
as a sensing layer of the biosensor. The protein was successfully immobilized onto pre-electrografted film, however, it
did not exhibit required functionality, i.e. changes in the fluorescence intensity as a response to the glucose
concentration. The covalent immobilization of protein to the alginate chains was tested as another possibility. The protein
was successfully immobilized, but again the functionality of the protein was not lost after non-specific covalent
attachment. New and useful information was obtained regarding both the kinetics and the mechanisms of polymerization
of water-soluble monomers by using pulsed-laser initiated polymerization in conjunction with size-exclusion
chromatography. Propagation rate coefficients, k,, for zwitterions, methacrylic acid and N-vinylformamide were obtained
for polymerization in aqueous phase revealing the mechanism of polymerization that is important to understand the
material properties of the prepared hydrogels based on these polymers.
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