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Moga guceprariii:
Koau TemaTuyHHUX PyOpHK: 53.39.03.05

Tema guceprauii:
1. EBostIoLIis CTPYKTypU Ta BIACTUBOCTEN KOMIIO3ULIMHUX MaTepiasliB Ha OCHOBI ¢pocdaTiB Kaybliilo, OTPUMAHUX

pigxodasHuUM CIiKaHHSIM

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

Pedepar:

1. luceprauis npucBs4YeHa NOCIIIKEHHIO €BOJIIOL|I CTPYKTYPU Ta BJIACTUBOCTEN KOMITO3ULIIMHUX MaTepiasiB Ha
OCHOBI pocartiB Kasbliil0 pi3HOro NOXoIKeHHs (6ioreHHuM rijpoKcuanaTuT, CAHTETUYHUM MiIpOKCHUANaTUT, CyMill
CUHTETUYHUX PocdaTiB Kasbliilo) Ta CKJIa, OTPUMaHUX METOMIOM PifKO(a3HOTOo CIiKaHHS, BCTAHOBJIEHHIO
B32€MO3B'SI3KiB "CTPYKTypa - BJIACTUBOCTI", @ TAKOX pO3po61i HOBMX bGiomaTepiasiB. BctaHOBIEHO, 10 3a1106irTi
CIIiHEHHIO pifKoi a3y Npu crikaHHI MOXKHA LJISIXOM I0JIETIIeHHS TPAHCIIOPTY ra3iB Ha [IOBEPXHIO 32 PaXyHOK
(opmMyBaHHs MDK(a3HUX IpaHuLb "pifuHa - TBEpAE Tino". [IoKa3aHo, 10 3aCTOCYBAHHS IONIEPESHBOTO
padinyrouoro crikanHg cymimi pocdaty Kaspiiio Ta ckaomuxty npu 1100 °C npu OTpUMaHHI KOMIIO3ULIMHUX

6iomaTepiaiB [IOBHICTIO 3ar0birae CriiHeHHIO CKJIa, 06'€MHOMY POCTY B CUCTeMi Ta Ilepexo[y BiIKpUTOi IOPUCTOCTI



B 3aKpuUTy. [ToKazaHo, o AJ1s1 ONTUMI3allii TaKKX CylepedynBUX BIaCTUBOCTEN GiomarepiasiB K MiljHICTh Ta
IIBUJIKICTh Pe30poOuii, KpiM IapameTpiB IOPUCTOI CTPYKTYPU HEOOXiNHO BKIIIOUUTH 1Ie OOUH CTPYKTYPHUI
napamertp - ¢azosuii cknag GocaTHOI CKIAL0BOI KOMIIO3UTY. [lJ1s1 IbOTO 3 METOIO 30iJIbIIE€HHS LIBUAKOCTI
pesop6uii MaTepiany B 9KOCTi (pochaTHOI CKIAN0BOI 0YJI0 BUKOPHUCTAHO YOTUPbOX(A3HY CYyMilll CHHTETUYHUX
¢docdaris Kanblijlo, sIKa, OKPIM TiIpOKCHMANIATUTY, MiCTUTb TpUKabLilidocdat, nipodocdar Kaiblito Ta
TeTpakabLilipocdar, po3UYNHHICTD SIKUX BULIA, HDK PO3YMHHICTD rigpokcuanartury. Lle mo3Boinsio BUpimuTu
3a/iauy ONTUMi3allii CTBOPEHHs MaTepialy 3 BUCOKOIO MIIHICTIO Ta MIBUJIKICTIO pe3op6uii. OpepikaHi MaTepianu
IIPOYIIJIM YCHillIHI eKCIIEPUMEHTAJIbHI BUIIPOOYBaHHS 3 €(PEeKTUBHOCTI KJIOHYBAHHSI CTOBOYPOBUX CTPOMAIbHUX
KJIITUH KiCTKOBOTO MO3KY B YKpaincbkomy HJII TpaBmarosiorii Ta opronezii MO3 Ykpainu Ta MOXyTb 6yTH
PEKOMEH0BaHi B SIKOCTi HOCIiB /1151 CTOBOYPOBUX CTPOMaJIbHUX KJIITUH KiCTKOBOT'O MO3KY JIIOJVHU 17151

[OKpallleHHsI IPOLECiB pereHepatlii Ta 3alIl0BHEHHS 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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