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HaTa peectpauii: 07-08-2026

II. Etran BukoHnauus JiP
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Ha3Ba eTamny: JJocifkeHHs 6i0J10Ti9YHOI aKTUBHOCTI Ta 6iocymicHOCTI in vivo OcTaTO4YHNMII aHaIi3, 0GrOBOPEHHS
PEe3yJIbTaTiB Ta iX MOXJIMBOTO PO3IMOBCIOKEHHS, BIPOBAXEHH4. [1ifroToBKa (piHa/IBHOTO 3BiTYy HONOBIiHEH,

IIATeHTIB, MyO6JTiKaLiil.
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Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tene(bou: 380445280486, 380442873183

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP
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ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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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 Meskax 4eTBepTOro, MilCyMKOBOI'O eTaIly HayKOBO-JOCJiIHOI poOOTH OTPMMAaHO MarHieBi CIIJIaBU CUCTEMU
Mg-Zn-Ca-Ga Ta HaHOYaCTMHKaMH cpibiia i Mifi. OTpruMaHO JBOKOMIIOHEHTHI CIIJIaBU Ta YOTUPUKOMIIOHEHTHI
CILJIaBHY i3 3aJaHUM XiMIYHUM CKJIQZIOM, & TaKOXK IIOPOMKU chpepuyHoi Gpopmu 1151 POPpMYyBAHHS MOKPUTTIB METOLOM
MIKpOIIJIa3MOBOI0 HanujeHHs. JlocaimpKeHo MiKpoMeXaHiuHi, CTPYKTypHI Ta a3oBi XapaKTepHUCTUKU CILJIABIB,
BCTAHOBJICHO BIUIUB JIETYIOUUX €JIEMEHTIB Ha TBEPAiCTb, MOy b IOHra Ta 0COGIMBOCTI CTPYKTYPOYTBOPEHHSI.
Mertonamu SEM, EDX Ta peHTreH0(a30BOro aHaji3y MifTBEPIKEHO (POPMyBaHHs 0-Mg MaTpulli, iHTepMeTaIiIHUX
(a3 i TEKCTypOBaHMX MarHi€eBUX IIOKPUTTIB i3 IepeBakHOI0 opieHTauielo Mg(002), OTpUMaHUX METOIOM
€JIEKTPOHHO-TIpoMeHeBoro ¢disuuHoro ocamxkenHs (EB-PVD). BcraHoBiieHo, 1110 3aCTOCYBaHHS KaHaJIbHOTO
BUIIApHHUKA Ta ONTUMI3allisl peXXUMIB OCaJl)K€HHS 3a6€311e4yI0Th (POPMYBAaHHS OOHOPILHUX OPiOHO3€PHUCTUX
[TIOKPUTTIB i3 KOHTPOJILOBAHOIO CTPYKTYPOI0. OTPUMAHO OAHO- Ta ABOIIAPOBI TOKPUTTS Ha TUTAHOBUX ITiIK/IAKAX,
IOCTiIKeHo ix afresifiHy MiljHICTb, KOPO3iliHY CTIMKICTb i 6i0I0TiuHI B1aCTUBOCTI. BcTaHOBIEHO, 10 TOKPUTTS 3i
crimaBy Mg-0,95Ga-4,27Zn-1,63Ca xapakTepu3yoTbCs MIl[HICTIO 34eryieHHs! Tpu po3Tsary 1o 38,4 + 7,5 MIla ta npu
3cysi 15,2 MIla, 10 nepesullye NOKa3HUKY TIOKPUTTIB i3 uncTOro MarHiio. KoposiiiHi BUnpo6yBaHHs MigTBEpAUIN
MOJKJIMBICTh KEPYBaHHS MIBUIKICTIO Hiomerpananiii misxoM 3MiHU CKIaay IOKPUTTIB i BUBHAYMIIY HAIIPSIMU iX
nopasneinoi ontumisariii. [lpoBeeHoO o1iHIOBaHHSI aHTUOAKTEPiabHUX BIACTUBOCTEN Ta IIEPBUHHOI 6aKTepiaibHOI
ajresii 10BepxOHb, MOJU(IKOBAaHMX HAHOYACTUHKAMU CpibJia, Mifii Ta KOMOIHOBaHUMU MOKPUTTSIMU Ag-Cu 3
cepenHim po3mipom 25 Ta 12 HM. [TokaszaHo, o noBepxHeBa Moau(iKallis TUTAaHy MarHieBUM MiJIIapoM Y
[Io€eHAHHI 3 HAHOYACTUHKAaMU cpiba i Mini 3MeHIye epBUHHY afresito 6akTepiil, a Hal6iIbII BUPaXKEHU

aHTUAATe3iNHUN ePeKT NOCITaeThCs IJIs TOKPUTTIB i3 MarHi€BUM MifIIapOM TOBIIMHOIO 7 MKM.

Pedepar aHIJIiHCBKOIO:

During the fourth and final stage of the research project, magnesium alloys of the Mg-Zn-Ca-Ga system and
silver- and copper-based nanoparticles were developed. Binary and quaternary magnesium alloys with
predetermined chemical compositions were produced, together with spherical powders intended for the
fabrication of coatings by the microplasma spraying process. The micromechanical, structural, and phase
characteristics of the alloys were investigated, and the influence of alloying elements on hardness, Young's
modulus, and microstructural evolution was determined. SEM, EDX, and X-ray diffraction (XRD) analyses
confirmed the formation of an o-Mg matrix, intermetallic phases, and textured magnesium coatings with a
predominant Mg(002) crystallographic orientation deposited by electron beam physical vapor deposition (EB-
PVD). It was established that the use of a channel-type evaporator and the optimization of deposition parameters
promote the formation of homogeneous fine-grained coatings with a controlled microstructure. Single-layer and
multilayer coatings were deposited on titanium substrates, and their adhesion strength, corrosion resistance, and
biological properties were evaluated. The Mg-0,95Ga-4,27Zn-1,63Ca alloy coatings exhibited a tensile bond
strength of up to-- 38,4 + 7,5 MPa and a shear bond strength of 15,2 MPa, exceeding the corresponding values
obtained for pure magnesium coatings. Corrosion testing demonstrated the possibility of controlling the
biodegradation rate by adjusting the coating composition and identified directions for further optimization. The
antibacterial properties and primary bacterial adhesion of surfaces modified with silver nanoparticles, copper



nanoparticles, and combined Ag-Cu average size of 25 and 12 nm coatings were also evaluated. Surface
modification of titanium with a magnesium interlayer combined with silver and copper nanoparticles was shown to
reduce primary bacterial adhesion, while the most pronounced anti-adhesive ef
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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:

Onuc HTII: HaykoBo-TexHiYHMI IPOEKT MPUCBAYEHNI PO3POGIEHHIO HOBITHIX TUTAHOBUX IMILJIAHTATIB 1151
OCTEOCHHTE3Y 3 6i0aKTMBHOIO IOBEPXHEID, MOIM(PIKOBAaHOIO MarHieM Ta MarHi€BUMH CILJIABAMU CUCTEMU
Mg-Zn-Ca-Ga Ta HaHO4YaCTUHKaMU cpiba i Mizi. ¥ Xoli BUKOHaHHS POGOTH pO3pO6JIEHO TEXHOJIOTIUHI MiAX0AM 10
OTPUMAaHHS MarHieBux CIjasiB, GOPMYyBaHHS OJIHO- i ABOLUIAPOBUX [TOKPUTTIB METOIaMU MiKpPOILJIa3MOBOI'O
HaIWJIEHHs Ta €JIEKTPOHHO-TIPOMeEHeBoro (isnyHoro ocamkeHHs (EB-PVD), nocnifkeHo ix CTpyKTypy, pa3oBuit
CKJIaJ, afre3ifiHy MilJHICTb, KOPO3iliHy IOBEAIHKY Ta 6i0JIOTiYHi BJIaCTUBOCTI. BCTaHOBIEHO, 110 MOBEPXHEBA
mopudikaris TuTaHy MarHieBUMU CIIJIaBaMU y [TOEIHAHHI 3 HAHOYACTUHKAMU cpibia i mizi 3abe3nedye rokparieHHs
OCTeOiHTerpaliiiHoOro noTeHuiany, SMEeHIIeHHs IepBUHHOI 6aKkTepiasbHOi afresii Ta GopMyBaHHS
aHTHUOaKTepiaJbHUX BIACTUBOCTEN MIOBEPXHIi. Pe3ysbTat po60TU CTBOPIOIOTh HAYKOBO-TEXHIYHE MiAIPYHTS AJI4
PO3pO6JIEHHS HOBOTO MIOKOJIIHHS MeIMYHUX IMIIJIAHTATIB i3 KOHTPOJILOBAHOIO 6ioJerpajalieio NOBEPXHEBOro 1apy,
IIPM3HAYEHMUX [IJIs1 3aCTOCYBaHHS B OpTOIeii, TpaBMaTOJIOri] Ta BiliCbKOBill MeuiHI. BUpOOHUK NPOAYKLIii

(cxopoueHHs Ha3Ba 060 AOBINILHUIN TEKCT)

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI MpoyKIiii (Marepiasis,
TEXHOJIOTI} TOIIO) 17151 3a6€e3M1eYeHHs €eKCIIOPTHOTO MOTEeHIialy Ta 3aMillleHHIO iMNIOpTY, [loinmeHHs SKOCTi XKUTTS

Ta 3[J0POB'sl HaceJIeHHs], e(pEeKTUBHOCTI AialrHOCTUKU Ta JIiKyBaHHS XBOPUX
Byt HTII Ha mOBKIiJIJISA: He BruBae
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2026
3akiHuyeHHs eTamy: 08.2026
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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HaHOYaCTUHOK cpibsa Ta Mifi».

8. TIpeseHTanis Ta guceminanis pesysbraTi. [IpOMiDKHI pe3ynbTaTy SOCHIIKEHD OYJIN HATJISIHO IPOLEMOHCTPOBAHI
B penopTtaxi nporpamu @akrtu tesexkanany I[CTV npucssyeHOMy OHSM HayKU

https:/ /www.youtube.com/watch?v=Jliefqr8VIA.
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