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

Pripravili sa a v predklinickych testoch overili nové materidly a metodiky. Chitozanové hydrogélové
mikrokapsule sa pripravili vo fyziologickych podmienkach. Struktarne i mechanicky sa charakterizovali a
podrobili sa biologickym testom na cytotoxicitu. Mikrokapsule s obsahom 1 bez obsahu lieciva aplikované ako
negativna kontrola nevykazuju cytotoxické Uc¢inky a teda je mozné aplikovat’ ich do Zivého organizmu bez
nasledkov. Maji velky potencidl pre aplikacné vyuZitie, pricom predstavuji novy typ komplexného
polymérneho biomateridlu vhodného tak pre tkanivové inZinierstvo ako aj pre kontrolované uvolfiovanie
lieCiv.

Pripravili sa skla zo systému Li,O-Si0,-CaO-CaF,-P,0s, kde vzajomny pomer CaO, P,Os a CaF; bol
zvoleny tak, aby zodpovedal stechiometrickému zloZeniu fluorapatite ako jednej zo zdkladnych anorganickych
zloziek l'udskych kosti a zubov. Bioaktivita skiel sa zvySuje s obsahom fludrapatitu. Zo $tudia cytotoxicity na
rast mySacich (NIH-3T3 a L1210) a l'udskych (VHI0 a HL-60) buniek v in vitro podmienkach metédou
priameho kontaktu biokeramickych biomateridlov s fibroblastovymi bunkami nevyplynul vyrazny cytotoxicky
ucinok Standardu — hydroxyapatitu (HA) a ani dvoch sledovanych biomateridlov FHA a FA.

Priprava novych biosenzorov na baze DNA s nanomaterialmi ako interface biozlozka/prevodnik
predstavuje vyrazné zlepSenie analytickych vlastnosti tychto modernych detekénych zariadeni. Vyuzili sa na
Slovensku komeréne lacno dostupné sietotlacené¢ uhlikové elektrody a biokompatibilny chitozanovy
kompozitu uhlikovych nanorurok. VysSetril sa G¢inok chinazolinov a berberinu ako potencialne Uc¢innych
protinadorovych latok. Vypracovali sa tieZ metodiky hodnotenia nielen prooxidacnej aktivity DNA Stiepnych
latok, ale aj antioxida¢nej aktivity prirodnych antooxidantov a extraktov cajov arastlin a vysledky sa
verifikovali.

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

New materials and technologies have been prepared and elaborated, and they have been verified in
preclinical studies. Mickrocapsules based on chitosan hydrogel were prepared in physiological conditions. They
were characterized in the structure and mechanical properties and tempted to biological tests of cytotoxicity. Both
types of microcapsules, with drug and without drug as a negative control, do not exhibit cytotoxic effects, and,
therefore, can be applied to body without after-effects. They are of high potential for applications and represent a
new type of the complex polymer material for use in tissue engineering and in controlled drug release as well.

The novel biomaterials based on glass and glass-ceramics were prepared in the framework of Li;O-SiO;-
Ca0O-CaF,-P,0s oxide system, in which the ratio of CaO, CaF,, and P,O5 stechiometrically corresponds to
fluorapatite. The bioactive properties of glasses and glass-ceramics have shown an increasing tendency with P,Os
content. Results from the cytotoxicity study on the growth of murine (NIH-3T3 and L1210) and human (VH10
and HL-60) cells in in vitro conditions by direct contact assay of bioceramic biomaterials with fibroblast cells
showed no significant cytotoxic effect of neither standard — hydroxyapatite (HA) nor two tested biomaterials
FHA and FA.

Preparation of new biosensors based on DNA with nanomaterials at the biocomponent/transducer interface
represets significant improvement of analytical features of these modern detection devices. Commercially
available and unexpensive screen-printed carbon electrode assembly and a biocompatible chitosan composite of
carbon nanotubes were used. Effects of quinazolines and berberine as potential anticancer species have been
investigated. Procedures for the evaluation of prooxidant activity of DNA cleavage species as well as
antioxidative activity of natural antioxidants and tea and plant extracts were obtained and the results were
verified.

Podpis riesitel’a:




