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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 55.22.23.19
Tema gucepranii:

1. CkoKpUCTaNiYHi MOKPUTTA IO cI1aBax TuTany B cuctemi R20 - RO - RO2 - R203 - P205 - SiO2 gis KicTKOBOTO

€HOOIIPpOTE3YBAHHA

2. Shadrina G.M. Glass-ceramic coatings on titanium alloys in the R20 - RO - RO2 - R203 - P205 - SiO2 system for
bone endoprostheses

Pedepar:

1. O6'exT mocnigKeHHs: Pi3snKO-xXiMiuHi Ta TEXHOJIOTIUHI Tpouecu GopMyBaHHS 6i0AKTUBHUX CKJIOKPUCTAIIYHUX
NIOKPUTTIB Ha CIJIaBax TUTaHy. HaykoBa HOBM3HA: HAYKOBO OOI'PYHTOBAHO Ta €KCIIEPMMEHTAIbHO OTPUMAHO
6i0aKTMBHI CKJIOKPUCTAJIiuHi IOKPUTTS M0 CcIUlaBax TUTaHy B cuctemi R20 - RO - RO2 - R203 - P205 - SiO2 nns
KiCTKOBOTO €HJOIPOTE3yBaHHS. BCTaHOBIEHO MeXaHi3M (POPMYBAHHS IOKPUTTIB, IKUH N10JIITa€ B yTBOPEHHI Y
CKJIOPO3I1JIaBi CUOOTOKCUYHUX I'PYIL, Takux 51K [PO4]3- npu macoBux criBBigHomeHHsIx CaO / P205=2,0-2,61
R20 / P205 =1-4 ta rpyn [OH]-, [CO3]2- i [F]-, 3 HACTyTHUM NPOTiKaHHSIM IIPY OXOJIOJ)KEHH] CKIIOPO3ILJIaBy
MeTacTabinbHOi JikBauii i kpucTanisanii pocgartis KasbLio B 6a30BUX CTEKJAX Ta MOAAIBLIOI0 CUTAJIi3aLliel0
IIOKPUTTIB 32 YMOB KOPOTKOYACHOI TepMiuHOI 06p06KU 1Tpu Temmneparypax (870 - 930) °C. BuzHaveHo, 10 MBUIKE

dopmMyBaHHS Ta CTabilbHE iICHYBaHHS B )KUBOMY OPTaHi3Mi allaTUTONOiOHOrO apy 3i CKIai0M



HEeCTeXiOMeTPUYHOTO KajbLilfediluTHOrO TilpOKCUAanaTUTy 3 aTOMHUM chiBBigHomeHHsM Ca / P =151 - 1,53 Ha
[IOBEPXHI CKJIOKPUCTAJIIYHUX [TOKPUTTIB MOKe OyTH peasizoBaHo npu criBBigHomeHHi Si: Ca : P =1,00 : (4,00 - 4,05)
: (2,60 - 2,68). BripoBaZpKeHHSI: [IOKPUTTS TpoHLLIM anpobauito B 1adoparopii AETL AT1 "TliBneHHa 3ani3HULS" (M.
XapkiB), B IncTuTyTi Npo6siem Kpiobiosorii Ta kpiomenuunuy HAH Ykpainu (M. XapkiB) i B HIY "Ykpaincekuit
HAYKOBO-IOCJIiHUI iIHCTUTYT €KOJIOTiYHUX ITpobsieM” (M. XapKiB).

2. Object of research: Physico-Chemical and Technological processes of formation of bioactive glass-ceramic
coatings on titanium alloys. Scientific novelty: glass ceramic coatings in the R20 - RO - RO2 - R203 - P205 - SiO2
system on titanium alloys for bone implants were scientificaly substantiated and experimentally obtained. The
formation mechanism of the coatings has been established which consists in formation of sybotaxic groups such as
[PO4] 3- in the glass melt at mass ratio of CaO / P205 = 2,0 - 2,6 and R20 / P205 =1 - 4, as well as [OH] - [CO3]
2- and [F] - groups, and subsequent crystallyzation of coatings in conditions of short-term thermal treatment at
(870 - 930) ° C. It is determined that the rapid formation and stable existance of the apatite layer in a living body
with a composition of calcium-deficient non-stoichiometric hydroxyapatite having an atomic ratio of Ca / P = 1.51
- 1.53 at the glass-ceramic surface coatings can be implemented at a ratio of Si:Ca:P = 1,00:(4.00 - 4.05):(2.60 -
2.68). Implementation: Coatings were tested in the Detzem DP "South Railway" laboratory (Kharkiv), at the Institute
for Problems of Cryobiology and Cryomedicine (Kharkiv), as well as in the NRU "Ukrainian Research Institute of
Environmental Problems" (Kharkiv).
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