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Uplatnenie vysledkov projektu

Studované kompozitné biocementové systémy by mohli predstavovat’ pomerne jednoduché
a efektivne rieSenie pre pacientov trpiacich réznymi poskodeniami kostného tkaniva,
subchondralnou cystickou léziou a dokonca poSkodenim kolennych klbov (osteoartritida,
osteopordza, Urazy). Skumané netoxické kompozity preukazali vybornu bioaktivitu so
stimulaciou osteoblastov. V zavislosti od zloZenia boli vyvinuté aj systémy v injektovatelnej
forme, ktoré je mozné jednoducho aplikovat' do miesta defektu. Okrem toho su potencialne
vyuzitelné aj kompozitné cementové zmesi obsahujuce lie€ivo (napr. potlaCajuce zapalove
procesy, antibakterialne) alebo inu biologicky aktivnu latku (napr.rézne cytokiny, rastové
faktory), ktoru je potrebné riadenym spésobom uvolfiovat’ do miesta hojenia kostnych
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defektov.

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

Z hladiska tvorby kostného tkaniva boli skimané a vyvinuté biocementové systémy, ktory by
aktivne uvolfiovali vapnikové a fosfore€nanové idny a zvysila saich bioaktivita stimulaciou
osteoblastickych buniek. Boli pripravené nové typy enzymaticky vytvrdzovanych kalcium
fosfatovych kompozitnych systémov na baze tetrakalcium fosfat/monetitovej zmesia
obsahujucich kyselinu fytolova ako dodato¢ny zdroj fosfore€nanov pomaly sa uvolfiujucich
do okolitého prostredia, podporujucu diferenciaciu osteoblastov a osteogenézu. Tieto
kompozitné systémy boli pripravené v Standardnej rychlotuhnucej aj injektovatelnej forme.
Na druhej strane boli syntetizované praskové cementové zmesi obsahujuce okrem
tetrakalcium fosfatovej fazy aj monetit a rozpustnejSiu vapnikovu fazu vo forme siranu v
nanokrystalickej forme, ¢o zabezpecilo zvySené uvolfiovanie vapnikovych idnov pocas
tunhutia kompozitného cementu a rast osteogénnych viastnosti cementu. Boli pripravené aj
injektovatelné praskoveé kalcium fosfatové kompozity obsahujuce proteinovy biopolymér -
fibroin v praskovej rozpustnej forme vyrazne zlepSujuci tokové charakteristiky cementovej
pasty a odolnost voci rozpadu vo vodnych roztokoch. Vyznamnym vystupom bola
charakterizacia novych kompozitov obsahujucich aminokyselinovi komplexnu zloZku, ktoré
boli Uspedne in vivo otestované na hojenie osteochondralnych defektov kolennych kibov
zvierat, €o vedie k predpokladu pre ich uplatnenie v naslednom humannom klinickom
testovani podobnych typov defektov. Efektivita tetrakalcium fosfat/monetitového
cementoveho systému na hojenie subchondralnej cystickej I1ézie, ktoré su castym vyskytom
u fudi, bola uspe$ne otestovana na modeli kona trpiaceho uvedenym typom defektu.

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

From the point of view of bone formation, biocement systems that actively released calcium
and phosphate ions were investigated and developed, and the bioactivity of composite
cements stimulating osteoblastic cells would be increased. New types of enzymatically
hardened calcium phosphate composite systems based on tetracalcium phosphate /
monetite mixture and containing phytic acid as an additional source of slowly releasing
phosphates into the environment have been prepared, promoting osteoblast differentiation
and osteogenesis. These composite systems were prepared in standard fast-setting and
injectable forms.On the other hand, powdered cement mixtures were synthesized
containing, in addition to tetracalcium phosphate phase, monetite and a more soluble
calcium phase in the form of sulfate in nanocrystalline form, which ensured increased
release of calcium ions during composite cement setting and rise of cement osteogenic
properties. Injectable powdered calcium phosphate composites combined with biopolymer -
fibroin in powder-soluble form have also been prepared. The addition of fibroin significantly
improved the flow characteristics of the cement paste and enhanced resistance to wash out
of pastes in agueous solutions. An important outcome was the characterization of new
composites containing a amino acid complex component, which were successfully tested in
vivo for the healing of osteochondral defects of the animal's knee joints, leading to
assumption for utilization in subsequent human clinical testing of similar types of defects.
The effectiveness of the tetracalcium phosphate / monetite cement system in healing
subchondral cystic lesions, which are common in humans, has been successfully testedin a
model of a horse suffering from one type of defect.
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