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1. EBosmIoLIisl CTPYKTYpU Ta BIACTUBOCTEN KOMIIO3ULIMHUX MaTepiasliB Ha OCHOBI pocdaTiB KaJbllilo, OTPUMAHUX

pigKo¢asHuUM CIiKaHHIM

2. Evolution of structure and properties of composite materials based on calcium phosphates prepared by liquid-
phase sintering

Pedepar:

1. luceprauisa nprucega4eHa JOCIiIKEHHIO €BOJIIOLII CTPYKTYPU Ta BJIACTUBOCTEN KOMIIO3ULIMHUX MaTepiasiB Ha

ocHOBIi ocdariB Kasblii0 pi3HOro NoxoaKeHHs (6ioreHHUH TigpOKCUanaTUT, CAHTETUYHUN TiIpOKCUaNaTUT, CyMill

crHTeTUYHUX (pocdarTiB Kasbliiio) Ta CKIa, OTPUMAHUX METOAOM PigKo(dasHOTO CIiKaHHS, BCTAHOBJIEHHIO
B3a€MO3B'SI3KiB "CTPYKTypa - BJIACTUBOCTI", @ TAKOX pO3po01i HOBUX 6iomaTepiasiB. BctaHOBIEHO, 1110 3a1106IrTH

CITiIHEHHIO plILKOl cbasn npun CITiKaHHI MO>XHA IIJISXOM IOJIEreHHS TPAHCIIOPTY rasiB Ha IOBEPXHIO 3d paXyHOK



(popmyBaHHS Mixkda3HuX rpaHullp "pinyHa - TBepe Tino". [IokaszaHo, 10 3aCTOCYBaHHS OIEPEIHbOTO
padinyrouoro crikanHs cymimi pocdaTy Kasbiio Ta ckiaomuxty rpu 1100 °C npu oTpuMaHHI KOMIO3ULIIHHAX
6iomaTepiaiB [IOBHICTIO 3an06irae CriHeHHIO CKJIa, 06'€MHOMY POCTY B CUCTEMIi Ta Ilepexoly BiAKPUTOI IOPUCTOCTI
B 3aKpUTy. [IoKa3aHo, 1o AJ1s1 ONTHUMI3alii TaKMX CylepednBUX BJIACTUBOCTEN 6ioMarepialiB sIK MilJHICTb Ta
WBUAKICTb pe30p61ii, KpiM MapameTpiB NOPUCTOI CTPYKTYpU HEOOXiIHO BKJIIOYUTH 1€ OJUH CTPYKTYPHUI
napamertp - ¢azosuii cknag GocaTHOI CKIaL0BOI KOMIIO3UTY. [J1s1 IbOTO 3 METOIO 30iJIbIIE€HHS LIBUAKOCTI
pesopb61ii MaTepiany B SKOCTi (pocaTHOI CKIaN0BOI OYI0 BUKOPHUCTAHO YOTUPbOX(Pa3Hy CYyMilll CHHTETUYHUX
(docdaris Kablilo, sKa, OKPiM riIpoKCUanaTuTy, MiCTUTh TpUKaibLidocdar, nipopocdar Kajbliio Ta
TeTpakabLifipocdar, pO3YNHHICTD SIKUX BULIA, HDK PO3YMHHICTD rifpokcuanartury. Lle mo3Boinsio BUPIUTU
3a/lauy OoNTUMi3allii CTBOPEHHs MaTepialy 3 BUCOKOIO MIIIHICTIO Ta MIBUJIKICTIO pe3opo6uii. OpepikaHi MaTepianu
IPOMIIM YCIIILIHI eKCIIepUMEHTAJIbHI BUIIPOOYBaHHS 3 €(PEKTUBHOCTI KJIOHYBAaHHS CTOBOYPOBUX CTPOMAJIbHUX
KJIITUH KiCTKOBOTO MO3KY B YKpaincbkomy HJII TpaBmaroiorii Ta opronezii MO3 Ykpainu Ta MOXyTb 6yTU
PEKOMEHJI0BaHi B SIKOCTi HOCIiB /1151 CTOBOYPOBUX CTPOMaJIbHUX KJIITUH KiCTKOBOT'O MO3KY JIIOJVHU 17151

IIOKpallleHHs! IPOLIeCiB pereHepaltlii Ta 3all0BHEHHS Ae(eKTiB KiCTKOBOi TKAHWHU Y BiIHOBHIM Xipyprii.

2. The thesis is devoted to investigation of structure evolution and properties of composites based on calcium
phosphates of different nature (biogenic hydroxyapatite, synthetic hydroxyapatite, mixture of synthetic calcium
phosphates) and glass prepared by liquid-phase sintering, establishment of correlation "structure - properties" and
development of new biomaterials. It was established that prevent foaming of liquid phase was possible by
facilitating gas transport to the surface due to the formation of interphase boundaries "liquid - solid". It was shown
that use of primary refining sintering of mixture of calcium phosphate and glass charge at 1100 ?C during
biocomposite preparation completely prevented foaming, volume growth in the system and porosity
transformation from open to closed. It was shown that for optimization such contradictory properties of
biomaterials as strength and resorption rate besides parameters of porous structure it was necessary to include
one more structural parameter - phase composition of phosphate component. That is why in order to increase the
resorption rate of the material four phase mixture of synthetic calcium phosphates was used as the phosphate
component. The mixture except hydroxyapatite contains tricalcium phosphate, calcium pyrophosphate and
tetracalcium phosphate, which solubility is higher than the solubility of hydroxyapatite. It made it possible to
decide the optimization problem of creation material with high strength and resorption rate. Obtained materials
were successfully experimental tested by cloning efficiency of stromal bone marrow stem cells at the Ukrainian
Research Institute of Traumatology and Orthopedics of Ministry of Health Protection of Ukraine and may be
recommended as carrier for mesenchymal stromal cells for improve bone repair and replace bone tissue in
reconstructive surgery.
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