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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HOBITHIX TUTAHOBYMX iMIIJIAaHTATIB JJ1s1 OCTEOCUHTE3Y 3 IOBEPXHE MOAU(IKOBAHOIO MarHieBUM CILJIaBOM

Ta HAHOYACTUHKaMU cpibna i mini

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of the latest titanium implants for osteosynthesis with a surface modified with a magnesium alloy
and nanoparticles of silver and copper

Pedepat yKpaiHCBKOIO:

Y MeXax TPETbOro eTaIry HayKOBO JOCJIiIHOI pO6OTH IPOBEJEHO KOMILIIEKC €KCIIEPUMEHTAJIbHUX JOCIIiIPKEHb,
CIIPSIMOBAHMX Ha OL[iHKY MEXaHiuYHUX, KOPO3iHUX Ta 6i0(pyHKIiOHATIBHUX XapaKTE€PUCTUK MTOKPUTTIB i3 MarHio i
CILIaBy Ha 10T0 OCHOBI. OTPMMAaHO 3pa3Ky MTOKPUTTIB 3 XiMiYHO YMCTOrO MarHiio Ta YOTUPHUKOMIIOHEHTHOTO CILJIaBy
Mg-Zn-Ca-Ga, cpopMOBaHMX METOLOM MIKpPOIIJIa3MOBOI'O HAIlMJIEHHS Ha TUTAHOBUX Minkiankax mapku BT1-0.
BcranoBseHO, o NOKpUTTA Mg-Ti 1eMOHCTPYIOTh BUCOKY MILIHICTb 34eIsIEHHd [1py po3Taary 36 MIla, Togi gk na
nokpuTTiB Mg(cnas)-Ti xapakrepHi HUXK4i 3HaYeHH4 aaresii 11 MI1a, 06yMoBjI€Hi CTPYKTYPHUMU Ta (pa30BUMU
0CO0OJIMBOCTSIMU MaTepiasny. MillHiCTb 34erieHHs IpY 3CyBi A1 NoKpUTTs Mg-Ti Ta Mg(cnnas)-Ti Hik4a i
cta"osuTsh 21 MIla Ta 24 MIla BifnnoBinHO, 10 € O4iKyBaHMM 4Yepe3 IpUpoLy HaBaHTaXXeHHs. [IpoBeneHo
MOJIE/IIOBaHHA PeaslbHUX (Pi3ioNIOriYHUX yMOB €KCILTyaTallii iMIIJIaHTaTiB y CUCTEMI «KiCTKa — iMIIJIaHTaT» i3
BUKOPUCTAaHHSM CTEPKHIB [IJIS1 OCTEOCHUHTE3Y, BKDYYEHUX Y KICTKOBY TKAHUHY JIIOAVHU 3 KOHTPOJIbOBAHUM KPYTHUM
MOMEHTOM Ta IOJAJIbIIMM HaBAHTKEHHSIM Y CTATUYHOMY i HIMKIIYHOMY pesxuMax. OTprMaHi pe3ysbTaTu
niATBEpAUIY 36€pe’KeHHs LiJIiICHOCTI MarHieBUX MOKPUTTIB MiCJIsl MEXaHIYHOTO HaBaHTa)KEHHS, 110 CBiAUUTD PO
iXHIO NOTEHLiMHY NPUAATHICTb AJIS KJIiHIYHOTO 3aCTOCYBaHHs. IMepciliHi KOpo3iiiHi BUIIpOOyBaHHS 10KAa3ay, 10
eKCIleprMeHTasbHi crisaBu Mg-Ga-Zn-Ca XapaKTepusyoTbCsl 3HIKEHOIO MIBUIKICTIO KOPO3ii (5,9-8,2 MM /piK)
IIOPiBHSIHO 3i CTaHJAPTHMUM MarHieBUM CIIJIaBOM MA2, a TakoX IEMOHCTPYIOTh cTabinbHy 3MiHYy pH cepenosuina 6e3
Pi3Kux KosBaHb. MiKPOCTPYKTYPHUI aHali3 BUSIBUB (POPMYBAHHS BUTSTHYTUX i IJIO0YJISIPHUX 3€PEH PO3MipOM
10-30 MkM. JocmimKeHHs 610aKTUBHOCTI IOKPUTTIB 3 HAHOYACTUHKAMU CpibJ1a, 32 METOLOM OUCK-AUQY3ii
3aCBiTYMIIY, IO [TOYATOK aHTUMIKPOOHOI aKTUBHOCTI XapaKTePHUI [J11 HAHOYACTUHOK CpibJia 3 cepeiHiM po3mMipom
25 HM, 110 OOIPYHTOBY€E HEOOXiIHICTb IOAAJIBIIOI ONITUMI3allii po3Mipy Ta KOHLIEHTpallii HAHOYACTHMHOK cpibsa 1is

IOCSITHEHHS BUP@KEHOTO aHTUMIKPOOHOT0 e(eKTy IpU 36€pe’keHHi 6i0CyMiCHOCTI.

Pedepar aHIJIiHCBKOIO:

Within the third stage of the research work, a comprehensive set of experimental studies was conducted to
evaluate the mechanical, corrosion, and biofunctional characteristics of magnesium-based coatings. Coating
samples of chemically pure magnesium and a quaternary Mg-Zn-Ca-Ga alloy were fabricated by microplasma
spraying onto VT1-0 grade titanium substrates. It was established that Mg-Ti coatings exhibit high tensile
adhesion strength, reaching 36 MPa, whereas Mg alloy-Ti coatings demonstrate lower adhesion values of
approximately 11 MPa, which is attributed to the structural and phase-specific features of the alloyed material. The
shear adhesion strength of both Mg-Ti and Mg alloy-Ti coatings is lower, amounting to 21 MPa and 24 MPa,
respectively, which is expected due to the nature of shear loading. Simulation of realistic physiological operating
conditions was performed using an experimental “bone-implant” system with osteosynthesis screws inserted into
human bone tissue under controlled torque, followed by mechanical loading under static and cyclic regimes. The
obtained results confirmed the preservation of coating integrity after mechanical loading, indicating the potential
suitability of the developed magnesium-based coatings for clinical application. Immersion corrosion tests
demonstrated that the experimental Mg-Ga-Zn-Ca alloys are characterized by a reduced corrosion rate (5.9-8.2
mm/year) compared to the reference magnesium alloy MA2, and exhibit stable pH evolution of the surrounding
medium without abrupt fluctuations. Microstructural analysis revealed the formation of elongated and globular



grains with characteristic sizes in the range of 10-30 um. Bioactivity studies of coatings containing silver
nanoparticles, performed using the disk diffusion method, indicated that the onset of antimicrobial activity is
characteristic of silver nanoparticles with an average size of approximately 25 nm.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3p06Ka HOBITHIX TUTAHOBUX iMIIJIAHTATIB [JIsl OCTEOCUHTESY 3 IOBEPXHEID

MO M(}PiKOBaHOIO MarHi€BUM CIIJIaBOM T2 HAHOYACTUMHKAMU Cpibiia i Mizi

Ha3zpa HTII anrsiiicbKo10: Development of the latest titanium implants for osteosynthesis with a surface

modified with a magnesium alloy and nanoparticles of silver and copper
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3p 3aCTOCYBaHHS: MennyHi ycTaHOBU YKpaiHU
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Biiicbkosa arpecis pociiicekoi deneparii npotu Ykpainu npussesia 10 3Ha4HOTO 3POCTAHHS KiJIbKOCTI
TSDKKUAX TPaBM, 30KpEMa II€PEJIOMIB IOBIUX KiCTOK, YepETHO-MO3KOBUX YIIKOIPKEHb, aMITyTalliil Ta IOPAaHEHb Ta3y.
LIs po6oTa NpucBIY€Ha CTBOPEHHIO TUTAHOBUX iMIIAHTATIB J151 OCTEOCUHTE3Y 3 I0BEPXHEI0, MOAU(DIKOBAHOKO
MmarHieBum cnnaBoM (Mg-Ga-Zn-Ca) Ta HaHOYacTUHKaMU cpibna i Mizi. Taka mopudikauis ninpuiye
aHTubaKTepiabHi BJIACTUBOCTI, CIIPYsE OCTEOIHTerpallii Ta NoKpallye pereHepallilo KicTKOBOi TKaHMHU. MarHiesi
CIIJIaBU 3206€3M€e4yI0Th 6i0CYMiCHICTb i KOHTPOJILOBAHY 6i0ferpajallito, a cpiéso i Miib — MOTY>KHY aHTMMIKpPOOHY
Iif0, [0 KPUTUYHO BKJIMBO [1Jis MALiEHTIB 3 ocyiabseHuM imyHiTeTom. OuikyeTbcs, mo MoandikoBaHi iMIIaHTaTH
CIIpUSTUMYTb €(PEKTUBHOMY JIIKYBaHHIO CKJIAJHUX [I€PEJIOMIB 3 MiHiMaZIbHUM PU3UKOM iH(EKLii, IOKpallyoiu
AKiCTb XUTTS NALIE€HTIB i 3SMEHINYIOUM BUTPATH HA JIiKyBaHHS. PO60Ta Mae He JinlIe HayKOBY, a ¥ BaXKJIMBY
Co1lia/IbHO-€KOHOMIYHY LiHHICTb. MeTa JOCIIiIKeHHs — MMOKpalleHHs 6i0CyMiCHOCTI, aHTUMIKPOOHUX BJIaCTUBOCTEN
i pereHepalifHoro nNoTeHIiaay TUTAHOBUX IMIIJIAHTATIB LJISIXOM MofuQiKalii iXHbOI [I0BEpXHi MarHi€eBUM CILJIaBOM

3 HAHOYaCTMHKaMU cpibsia i Mifi.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI MpoyKIiii (Marepiasis,
TEXHOJIOTI} TOIIO) 17151 3a6€e3M1eYeHHs €eKCIIOPTHOTO MOTEeHIialy Ta 3aMillleHHIO iMNIOpTY, [loinmeHHs SKOCTi XKUTTS
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KJIiHi4Hi YCTaHOBHY, IO 3aiMaIOThCSI PO3POOKOIO i anpobaliero 6i0po3uMHHUX Ta 6i0aKTUBHUX MTOKPUTTIB 17151
opTomnezii i TpaBMaroJiorii. besnocepenHiMy KOpUCTyBaYaMU PE3yJIbTATIB TAKOXK € XipypriyHi Ta BiliICbKOBO-MEIUYHI
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