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Pedepar:

1. Inceprariist npucCBsYeHa AOCHIIKEHHIO NpoLecy GOpMYyBaHHS ITIOKPUTTIB 3 6i0CYMiCHUMU BJIaCTUBOCTSIMU
MeTOoJIoM MiKporiazamoBoro HanuieHHs (MITH) npoty i3 uupkosnieBoro cinapy mapku KTLI-110. B po6oTi 6ys10
BCTaHOBJIEHO 3aKOHOMIPHOCTI 3MiHM PO3Mipy Ta MIBUAKOCTI PyXy OUCIIEPrOBaHMX YACTUHOK LIMPKOHIIO B
3aJI€KHOCTI Bif napamMeTpiB pexxumiB MITH Ta BU3Ha4€HO BaromicTh BILIMBY [IADAMETPIB PEKUMY HallMJIEHHS HA
CTPYKTYpY, MOP(OJIOTilo i MeXaHiuHi BJIaCTUBOCTI IMPKOHiEBUX [TIOKPUTTIB. BusiBjieHo, 1110 Ha pexxumi 3
MiHIMaJIbBHUMMU 3Ha4eHHsIMU NTapaMmeTpis MITH popMyIoThCs TOKPUTTS i3 HANOIIbII IOPUCTOIO CTPYKTYPOIO 3
po3amipom nop Big 100 mxm 10 300 MKM Ta 06'€MHMM BMiCTOM IIOP BiTHOCHO NMOKPUTTS 10 (20,3 + 2,0) %. Kpim Toro,
BCTaHOBJIEHO, 1110 MiKpopesbed MOBEPXHI TaKMX IIOKPUTTIB Mae MOPCTKIicTh Ra (52 + 3,1) MKM, a Ha mikax BEpIINH
criocrepiraotbcs Mikporopu po3mipom 1o 10 mxm. [TokasaHo, o JaHi MOKPUTTS BiAIIOBiNAIOTh BUMOraM CTaHIAPTY
MILIHOCTI 34€eIIeHHS IX 3 OCHOBOIO Ta MalOTh 3HWKEHUI MOAYJIb IIPYKHOCTI Bifl BUXiZHOTO MaTepiaiy. Y BUNIALKy
3HAXOJPKEHHSI [IOKPUTTS B 30Hi CTUCKY 10r0 MOJyJIb IPY>KHOCTI cTaHOBUTS (12,1 + 0,9) ['Tla Ta B 30Hi po3Tary (6,4 +
0,8) I'Ta. IlinTBepAKEHO, 110 UPKOHIEBI IOKPUTTS MalOTh Kpallly KOPO3iliHy CTiliKicTb B po3unHi PiHrepa i3



e(eKTUBHICTIO 3aXUCTy ix MOBepxHeBUX MapiB Ha 50 % BUlly, HiX B aHAJIOTTYHUX TUTAHOBUX IIOKPUTTSIX.
JocmimKeHHsI IUTOTOKCUYHOCT] in vitro rokasaso 6e3reyHicTh 3aCTOCYBaHHS IUPKOHIEBUX ITOKPUTTIB Ha
IIOBEPXHSIX JleTasiell eHaonpoTesis. Ha nizcrasi npoBefeHrK JOCiIKeHb pO3p06IeHO OCHOBHI HAYKOBO-
TEXHOJIOTiYHI peKoMeHaallii om0 Bubopy napamerpis pesxxumy MITH nopucTux HUpKOHi€BUX IOKPUTTIB 3
6i0CyMiCHMMM BJIACTUBOCTSIMU HA IIOBEPXHI iMIIJIAHTATIB Pi3HUX PO3MipiB i TUMiB. PO3p06JIeHi IMPKOHiEB]
IIOKPUTTSL, 5IKi popmyioTbest meTomom MITH, cxBasieHi sikapsmu-opronegamu [HCTUTYTY TpaBMaToJIorii Ta
opronenii HAMH Ykpainu i 6ysu peKoMeHI0BaHi 10 3aCTOCYBaHHsI IPU BUPOOHULITBI JeTalell eH0NpoTe3iB

KyJIBIIOBOTO CYIJ100a i3 TUTAHOBOTO CIIaBy Mapku BT6 3 MeTo0 NifBuIeHHS iX 610CyMiCHOCTI.

2. The thesis is devoted to the study of the process of forming coatings with biocompatible properties by the
microplasma spraying (MPS) method of a zirconium alloy KTC-110 wire. In the work, the patterns of changes in the
size and speed of movement of dispersed zirconium particles were established depending on the parameters of the
MPS modes, and the importance of influence of the spraying process parameters on the structure, morphology
and mechanical properties of zirconium coatings was determined. It was found that in the mode with minimum
values of MPS parameters, coatings with the most porous structure are formed with pore sizes from 100 pm to 300
pum and a volume content of pores relative to the coating of up to (20.3 + 2.0) %. In addition, it was found that the
microrelief of the surface of such coatings has a roughness of Ra of (52 + 3.1) um, and micropores up to 10 um in
size are observed at the peaks of the relief. It is shown that these coatings meet the requirements of the bond
strength standard and have a reduced modulus of elasticity from the original material. If the coating is in the
compression zone, its modulus of elasticity is (12.1 + 0.9) GPa, and in the tension zone it is (6.4 = 0.8) GPa. It was
confirmed that zirconium coatings have better corrosion resistance in the Ringer's solution, with the effectiveness
of protecting their surface layers 50% higher, than in similar titanium coatings. An in vitro cytotoxicity study
showed the safety of using zirconium coatings on the surfaces of endoprosthetic parts. Based on the conducted
research basic scientific and technological recommendations were developed regarding the selection of the MPS
mode parameters of porous zirconium coatings with biocompatible properties on the surface of implants of
various sizes and types. The developed zirconium coatings, which are formed by the MPS method, were approved
by orthopedists of the Institute of Traumatology and Orthopedics of the National Academy of Medical Sciences of
Ukraine and were recommended for use in the production of parts of hip joint endoprostheses from grade VT6
titanium alloy in order to increase their biocompatibility.
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