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Pedepar:

1. Inceprarlist IpUCBAYEHA BUSBJIEHHIO BIUIMBY TEXHOJIOTIYHUX [IapaMeTpPiB 0OPOOKU CUMHTE30BaHOTO OCady
HecTexiomeTpudHoro ['All po3uynHaMy OpPraHivHMX KUCJIOT Ta JIETYBaHHS MOro KpEMHieM Ha (Pi3MKO-XiMiuHi Ta
6iosioriyHi BnactuBocti orpumanoi KOK; cTBOpeHHs! HaHOCTPYKTYPOBaHOI KOMITO3UTHOI K€PaMiKH, 110 MiCTUTh
KOMIIOHEHTH Pi3Hi 32 PO3YMHHICTIO; CTBOPEHHS 6i0CyMiCHOI aHTUOaKTepiasibHOI oBepxHi 3 Al 3i cpibysiom Ha
TUTAHOBUX iMIIJIaHTATax [1J11 PO3POOKM MaTepiaJlis, 0 BUKOPUCTOBYBATUMYThLCS B pEr€HEPAaTUBHIN MEIULIHI 3
METOI0 MJIACTUKU BEJIMKUX KiCTKOBUX JeeKTiB. BcTaHOBIEHO, 10 06po6Ka ocany HecTexiomeTpudyHoro 'ATT
aCKOpOiHOBOIO KUCJIOTOMO 103B0oJisie oTpuMatu Tpudasny KOK (o-TKD, o-TK® i 'All) B inTepBasi Temneparyp 800
°C1300 °C 3 pisHuM cniBBigHOmEHHSIM (a3, a JIETYBaHHS 0Cally KpEMHieM cripusie yTBOpeHHIo Tpudasnoi KOK B
inTepsasi 800 -1200 °C. Bu3HaueHO NOTEHLiIHI TeMIIepaTypy BiAnainy [Ajisi OTPUMAHHS CTPYKTYP Oi/IbII CXUIbHUX

10 pe3op61iii Ta 3 6inbuIoo po3unHHICTIO. MopudikysanHs KOK kucioramu Ta KpeMHieM CIIpUsie YTBOPEHHIO



HaHOCTPYKTYpH, NIpY LIbOMY aiCOPOLIiiiHa aKTUBHICTh MOMpiKoBaHMX MaTepiasiB 36inbpLUIIacy Malike BIBiYi.
CTBOpEHO KOMIIO3UTHY HaHOCTPYKTypoBaHy KK, 1mo cknanaeTbcsl 3 HAHOYaCTUHOK cepoinHoi popmu 3
tpudasnoi KOK (I'AIl, o-TK®, o-TK®) ta rosyaroro tTuny o-TK®. Bix inmmx komnoszutHux KOK eit matepian
BiIPi3HSIETHCS TUM, 1O CKJIAJIAETHCS HE 3 royiyaTux Kpucranis ['All, gKi OTpMMYIOTh BUCOKOBAapPTiICHUM METOMOM, a
romyatux Kpucrasis o-TK®, oTpuMaHnx METOIOM XiMIiYHOTO OCa/iKeHHS. 3a pe3ysibTaTaMy JOKITiHIYHUX
nocinimkenb monudikoBaHux KOK ta kommnozutHoi KOK BcTaHOBIEHO, IO ONMTUMiI30BaHi 32 TEXHOJIOTIYHUM
napaMeTpam Martepiany BOJIOLI0Th OCTEOiHAYKTUBHUMMU BJIACTUBOCTSIMU. OTPUMAHO aHTUOAKTEPiasibHi IOKPUTTS 3
TrijpOKCUANaTUTy METOL0M MIKpPOIJIa3MOBOro HanuseHHs ['All, jeroBaHoro cpi6sioM, Ta nokputTs 3 I'All Ha sKke
HaHeCeHi HAaHOYaCTHHKU CpibJia MJIa3MOBUM [IMCIIEPTyBaHHIM Yy BaKyyMi. BcTaHOBIeHO, 1110 061jBa TUIIM IIOKPUTTIB
YUHSITh aHTUOAKTEPialbHUI BILJIMB Ha BCi JOCiIKeHi IaTOre€HHi TeCT-KyJIbTyPU MiKPOOPraHi3MiB. 3a pe3ysibTaTaMu
noxJiHiyHuX pocuimkenb KOK Ta mOKpUTTIB HA TUTAHOBUX IMITJIaHTAaTax oTpuMaHo CepTudikaT BifilIOBIAHOCTI
TEXHIYHOMY persameHTy N2753 o0 MeInYHUX BUpOo6iB 3rinHo 3 Bumoramu ISO 13485, NeUA.TR.039.1204, N2217
Biz 15.09.2020 poky, 1€ Ja€ 03Bl HA BUKOPUCTAaHHS PO3pO0JIeHUX MaTepiasiB B KiliHikax YKpainu. Kito4dosi cyosa:
ripOKCUAaNaTUT, TpUKasbLiidocdar, po3YMHHICTb, afcopOliiliHa aKTMBHICTb, HAHOPO3MipHi YaCTMHKY, HAaHOIIOPH,

HAaHOCTPYKTYpPYBaHHS, TpU(a3Ha Ta KOMIIO3UTHA KajbLili-docdaTHa Kepamika.

2. The thesis is devoted to revealing of influence of technological parameters of the treatment with organic acid
solutions and silicon doping of the synthesized sediment of nonstoichiometric HAP on physicochemical and
biological properties of the received CPC; creation of nanostructured composite ceramics containing components
of different solubility; creation of a biocompatible antibacterial surface with silver containing HAP on titanium
implants for the development of materials to be used in regenerative medicine for the bone grafting of large
defects. It was found that treatment of non-stoichiometric HAP precipitate with ascorbic acid allows to obtain
three-phase CPC (o-TCP, o-TCP and HAP) in the temperature range of 800-1300 °C with different phase ratios, while
doping of the precipitate with silicon promotes the formation of threephase CPC in the temperature range of 800-
1200 °C. Potential annealing temperatures to obtain structures more prone to resorption and with greater
solubility have been determined. Modification of the CPC with acids and silicon promotes the formation of a
nanostructure, increasing the adsorption activity of modified materials almost twice. A composite nanostructured
CPC consisting of spheroid nanoparticles with three-phase CPC (HAP, o-TCP, o-TCP) and needle-type o-TCP was
created. This material differs from other composite CPCs in that it consists of o0-TCP needle crystals obtained by
chemical precipitation instead of needle-shaped HAP crystals obtained by a high-cost method. According to the
results of preclinical studies of modified CPC and composite CPC, it was found that the materials optimized for
technological parameters have osteoinductive properties. Antibacterial HAP coatings were obtained: by the
method of microplasma spraying of silverdoped HAP and HAP coating, on which silver nanoparticles were applied
by plasma dispersion in vacuum. It was found that both types of coatings have an antibacterial effect on all studied
pathogenic test cultures of microorganisms. According to the results of preclinical studies of CPC and coatings on
titanium implants received the Certificate of Conformity to the technical regulations N2753 for medical devices in
accordance with the requirements of ISO 13485, NeUA.TR.039.1204, N2217 from 15.09.2020, which allows using the
developed materials in clinics of Ukraine. Key words: hydroxyapatite, tricalcium phosphate, solubility, adsorption
activity, nanosized particles, nanopores, nanostructuring, three-phase and composite calcium-phosphate

ceramics.
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