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EBOJIOLIiST CTPYKTypU Ta BJIACTMBOCTEN KOMIIO3UI[IMHMX MaTepiajyiB Ha OCHOBi (ocdariB Kasbllilo, OTPUMaHUX pinKodasHUM

CITIKAaHHSIM

Tema (aHrJ1.)

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



Pedepar (YKp.)

JucepTallisg NpucBsiYeHa OOCIIPKEHHIO €BOJIOLIl CTPYKTYPU Ta BJIACTUBOCTEN KOMIIO3MLIMHMAX MarepialiB Ha OCHOBi ¢ocdaTis
KaJIbLlil0 Pi3HOTO MOXOIPKEHHS (GiOr€HHUI TigpPOKCHUANATUT, CUHTETUYHUI TiIpOKCHMANATUT, CyMill CUHTETUYHUX (ocdariB
KaJbllil0) Ta CKJIa, OTPUMaHUX METOAOM PifKo(a3HOro crikaHHS, BCTAHOBJIEHHIO B3a€MO3B'SI3KIB "CTPYKTypa - BJIACTHUBOCTI", a
TaKOXX pO3po0Li HOBUX 6GiomaTepiasniB. BcTaHOBEHO, IO 3amoOGIrTHA CIIHEHHIO Pigkoi (asu Npu CHiKaHHI MOXKHA LUISIXOM
MOJIETIIEHHST TPAHCIIOPTY Ta3iB Ha IOBEPXHIO 32 PaxyHOK (GopmyBaHHS MiK(asHUX IpaHUlp "piivHa - TBepze Tino". IlokasaHo,
IO 3aCTOCYBaHHS MoIepenHboro padiHyouoro crikaHHs cymiui ¢ocdary kanblio Ta ckaomuxtd npu 1100 °C npu oTpuMaHHi
KOMIIO3ULiHMX GioMarepiajiB IOBHICTIO 3anobirae CHiHEHHIO CKJIa, 006'€eMHOMY pDOCTy B CHUCTEMi Ta Iepexomy BiJKpUTOi
MOpUCTOCTI B 3aKkputy. IlokasaHo, WO IjIs1 ONTUMIi3alii TakuxX cynepewIMBUX BJACTUBOCTEN OGiomarepiasliB SK MilHICTb Ta
MIBUIKICTb pe30p6uLii, KpiM MapaMeTpiB MOPUCTOI CTPYKTYpU HEOOXiIHO BKIIIOYUTH 1€ OAUH CTPYKTYpHUU MapaMeTp - (pazoBuil
ckinaf, pocdaTHOI CKIaOBOI KOMIIO3UTY. [lJIs IbOrO 3 METOIO 30i/IbIIEHHS IBUAKOCTI pe3opouii maTepiany B skocTi ¢pocdaTHOi
CKJIaZIoBOi OyJI0 BUKOPUCTAHO 4YOTHUPBHOX(aszHy CyMilll CUHTEeTHYHUX docdaTiB Kasbliiio, sKa, OKPiM TigpoKCcHanaTuTy, MiCTUTh
TpuKanbliiidpocdar, mipopocdar Kasbllio Ta TeTpakanbliiidocdaT, pO3UNHHICTb SIKUX BUIIA, Hi’K PO3UYMHHICTD IiJpOKCUANATHUTY.
lle 1o3BOIMIIO BUPIIATH 33/ady ONTHMI3allii CTBOPEHHS MaTepiajly 3 BHCOKOI MIIHICTIO Ta MBUJIKICTIO pe3op6uii. OxepskaHi
MaTepiasny MPOMIIIIHM YCIINIHI eKCIIepUMEHTaJIbHI BUITPOOYBaHHS 3 €(PEeKTUBHOCTI KIIOHYBAHHSI CTOBOYPOBUX CTPOMAJIBHUX KITITUH
KicTKOBOTrO MO3KY B YKpaincbkomy HJII TpaBmaroustorii ta opronesii MO3 YkpaiHnu Ta MOXYTb 6yTH PEKOMEHI0OBaHi B SIKOCTi HOCIiB
IJ1s1 CTOBOYPOBUX CTPOMAJIbHUX KJITHH KiCTKOBOTO MO3KY JIIOAVHM [JIS TOKpAIlEeHHS IPOLeCiB pereHepauii Ta 3alOBHEHHS

nedexTiB KicTKOBOI TKAaHMHY y BiHOBHI Xipyprii.
Pedepar (aHr1.)

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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