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Hlavnym ciefom projektu bola priprava kompozitnych materialov na baze nitridu kremicitého s
definovanou porovitostou a povrchom modifikovanym hydroxyapatitovou vrstvou. V ramci
projektu boli pripravené materialy s mechanickymi vlastnosti, ktoré su blizke vlastnostiam
ludskej trabekularnej kosti. V projekte bola zvladnuta technolégia pripravy keramickych matric
s definovanou bimodalnou porovitostou a s dostatoénou pevnostou bez znamok biotoxicity.
Bola zvladnuta optimalizacia procesu nanasania sélu hydroxyapatitu (HA) na povrch poérovitej
Si3N4 keramiky (SN) a rezim kalcinacie, vysledkom ¢oho bol kompozitny SN/HA material s
dostato¢nou adhéziou HA k podlozke. Déolezitym krokom bola charakterizacia pripravenych
kompozitov z hladiska spravania sa v biologickom prostredi, stanovenie bioaktivity a
biokompatibility. Kompozitny SN/HA material vykazoval zvySenie bioaktivity v porovnani s
referenénou SN matricou. Z mikroskopickych pozorovani je zrejmé, Ze adhézia buniek k
povrchu povrchu keramickych matric ako aj vytvaranie siete buniek je na dostato¢nej urovni.
V ramci celého projektu bolo zodpovedanych mnoho otazok, ktoré posunu poznanie a vyvoj v
oblasti aplikacie konstrukénej keramiky na baze Si3N4 aj do oblasti bioaplikacii. Bolo
ziskanych mnozstvo originalnych poznatkov o mechanizme procesov, prebiehajucich pri
korézii skumanych materialov v simulovanych roztokoch nachadzajucich sa v fudskom tele
ako aj o fyzikalnej a chemickej podstate transformacnych a transportnych javov
uskutoCriujucich sa v materidloch s rozdielnym chemickym zloZenim a s odliSnou
mikroStrukturou na rozhrani Si3N4 a HA.

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

The main objective of the project was the development of silicon nitride based composites
with defined porosity and surface modified by hydroxyapatite (HA) coating. Within the project,
composites with mechanical properties close to those of human trabecular bone were
prepared. Optimized method of preparation of ceramic matrices resulted in a material with
defined bimodal porosity, sufficient strength and without any signs biotoxicity. Optimization of
coating process with hydroxyapatite sol on the surface of porous Si3N4 ceramics (SN) as well
as further calcination step resulted in formation of a composite SN/HA material with sufficient
adhesion of HA to the substrate. Characterization of the prepared composites in terms of their
behaviour in biological environment, bioactivity and biocompatibility determination were
important steps. Composite SN/HA material exhibited an increase in bioactivity compared to
the reference SN matrix. Evaluation of microscopy analysis of revealed a sufficient cell
adhesion to the surface of the ceramic matrices and the formation of cell network structure.
Within the project, many questions was answered which move forward the knowledges and
the development in field of application of silicon nitride ceramics also to the area of
biomaterials. The study of corrosion mechanism in solutions simulated human body
environment was give many original informations about the processes proceeding in human
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body and about of physical and chemical basis of transformational and transport
phenomenons between the materials with different microstructure and chemical composition
on Si3N4 and HA interface.
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Svojim podpisom potvrdzujem, Ze udaje uvedené v zaverecnej karte su pravdive a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Prof. RNDr. Pavol Sajgalik, DrSc. doc. Ing. Miroslav Boc¢a, PhD.

V Bratislave 28.11.2014 V Bratislave 28.11.2014

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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