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IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuuHui 06car ¢piHaHCcyBaHHS (THC. rpH.): 1200.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HusbkoenepreTuyHui ioHHO-IJIA3MOBUM CUHTE3 €HEProvyTJIMBUX MaTepiasiB s NOTped 6ioMeuIuHY,

CIIIHTPOHIKU, OIITUKKN

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Low-energy ion-plasma synthesis of energy-sensitive materials for the needs of biomedicine, spintronics, optics

Pedepat yKpaiHCBKOIO:

Y Méskax 3BiTHOTO €Tany BUKOHAHO KOMIUIEKC €KCIIEPUMEHTANIBHUX i TEOPETUYHUX NOCIIIKEHb, CIIPSIMOBAHMX Ha
PO3POOKY TEXHOJIOTN CUHTEe3Y QYHKIIOHaJBbHUX [TIOKPUTTIB HA OCHOBI TaHTasy, ajJlOMIHIIO Ta iX CIIOJIyK 1151
[OJIIMEPHUX | MeTayleBUX MifikiafoK. OCHOBHY yBary MpUJiJI€HO IOKPUTTAM 151 6ioMeJUYHUX BUPOOiB, 30KpeMa
iMIIJIAHTIB, CTEHTIB i XipypridYHUX CiTOK. PO3p06JIeHO PEXXUMU PEAKTMBHOTO MarHETPOHHOIO OCA/I)KEHHSI [IOKPUTTIB
Ta, TanOo Ta KOMOIHOBaHMX CHUCTEM i3 [1J1a3MOBOIO aKTHBAlli€l0 peakTUBHOTO rasy. [TokazaHo, 110 3MeHIIEeHHS eHeprii
6oMOaplyBaHHS IOBEPXHI IJIiBKY MIJIIXOM MiJBUILEHHS TUCKY POOOYOTo rasy 403B0oJIsi€ 3HU3WUTU BHYTPIlIHI
HaIpYXEHH Ta 3a0€3M1e4YNTH CTabiIbHY aAre3ilo MOKPUTTIB HA MOJIMEPHUX MifKIaaKaxX. JJOCHiIKEHO CTPYKTYPY,
MOPQOJIOTilo Ta MEXaHiuHi I €JIeKTPOXiMiuHi BIACTUBOCTI CUHTE30BaHMX I1JIiBOK i3 BAKOPUCTAHHSIM CY4aCHUX
METOJIiB aHai3y. BcTaHOBJIEHO, 1110 TIOKPUTTSI XapaKTePU3YIOThCSI HU3bKOIO IOPCTKICTIO, JOOPOIO azresieo Ta
BHICOKOIO KOPO3il1HOIO CTiliKiCTIO. 30KpeMa, ABouaposi Nokputts Ta,/TanOn 3a6e31e4yioTh CyTTEBE MiJBUIIEHHS
KOPO3ii1HOI CTIIKOCTi MeTaeBUX MiKIaL0K y MOAeIbHOMY (i3ionorivHoMy cepenoBuili. Po3po6ieHo MeToouKy
BM3HAYEHHS BHYTPILIHIX HAIIPY>KE€Hb Y TOHKOILIIBKOBUX ITOKPUTTSIX HA THYYKUX MigKaankax. [IokazaHO MOXJIMBICTD
CTBOPEHHS TBEPAMX CAMOBIIHOBIIIOBAJILHUX [IOKPUTTIB HA OCHOBI TaHTaJly, 30aTHUX BiJHOBJIIOBATU 3aXUCHI
BJIACTMBOCTI MiCJIs MOIIKOIKEHHS. TaKoX po3po06sIeHO MifX0oAU N0 KEPYBAHHS [IOTOKAMU 3aPSIKEHNX YaCTUHOK Y
I1J1a3MOBUX CUCTEMAX LUJIAXOM 3MiHM ITapaMeTPIiB PO3PsLY Ta TOIOJIOTII MAarHiTHOTO I10J1s, 1110 CTBOPIOE OCHOBY [1JIs

ONTMMi3allii IPOLECiB CUHTE3Y €HEPTrOYyTIMBUX IIOKPUTTIB.

Pedepar aHIJ1iHCBKOIO:

Within the reported stage, a set of experimental and theoretical studies was performed to develop technologies for
synthesizing functional coatings based on tantalum, aluminum, and their compounds on polymer and metallic
substrates. The main focus was on coatings for biomedical devices such as implants, stents, and surgical meshes.
Deposition regimes for reactive magnetron sputtering of Ta, TanOn, and related multilayer coatings with plasma
activation of reactive gases were developed. It was shown that reducing energetic bombardment of the growing
film surface, particularly by increasing the working gas pressure, significantly decreases internal stresses and
improves coating adhesion on polymer substrates. The structure, morphology, and mechanical and
electrochemical properties of the synthesized films were investigated using advanced analytical methods. The
coatings exhibit low surface roughness, good adhesion, and high corrosion resistance. In particular, Ta/TanOo
bilayer coatings provide a substantial increase in corrosion resistance of metallic substrates in simulated
physiological media. A method for evaluating internal stresses in thin films deposited on flexible substrates was
developed. The possibility of creating hard self-healing coatings based on tantalum capable of restoring protective
properties after damage was demonstrated. Approaches for controlling charged particle fluxes in plasma systems
by adjusting discharge parameters and magnetic field topology were also developed, providing a basis for
optimizing deposition processes for energy-sensitive coatings.

Impexc YIK: 533.9
Koau TemaTHYHHUX PYOPHK: 29.27
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: PesysibTaTn €KCIIEPUMEHTAIBHUX AOCII/PKEHD 3 HAHECEHHS TIOKPUTTIB TAHTAIY,
AJIIOMIHIIO, IX OKCUIB Ta HITPUIIB HA [OJIIMEPHI MigKIAIKHY, IJIs1 3aCTOCYBaHHS Y BUpo6ax 6ioMeIu4HOro

IMprU3HA4Y€HHS.

Hassa HTII aHI/IiHiChKOIO: Results of experimental studies on the deposition of coatings of tantalum,

aluminum, their oxides and nitrides on polymer substrates for use in biomedical products.
HTII, sixky nepen6ayasiocsi CTBOPHUTH: CTBOPEHO

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpnmaHi P€3yJIbTaTH: Meroau, Teopii, rinoresu

l'asy3s 3acToCyBaHHs: HaHOTeXHOJIOT

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: BukoHnaHo KOMIUIEKC €KCIIEPUMEHTAJIHYX | TEOPETUYHUX LOCIIIKEHD, CIIPSIMOBAHUX HA PO3POOKY
TEXHOJIOTil CUHTe3y (QYHKLiOHAJIbHUX IIOKPUTTIB HAa OCHOBI TaHTaJly, aJIIOMiHIIO Ta iX CIIOJIYK [ TOJIIMEPHUX i
MeTasieBUX Nifkuanok. OCHOBHY yBary IpUieHO TOKPUTTIM 17151 6ioMeIHUX BUPOOiB, 30KpeMa iMIIJIaHTiB,
CTEHTIB i XipypridyHux ciTok. Po3p06ieHO peXXUMHU PeaKTHBHOIO MarHETPOHHOIO OCa/i)KeHHsI NOKpUTTiB Ta, TanOo Ta
KOMOIHOBaHMX CHCTEM i3 IIJIa3MOBOIO aKTUBALi€I0 PEAKTMBHOrO rasy. [IokasaHo, 110 3MEHIIEHHS €Heprii
O6oMbOapIyBaHHS IOBEPXHI IUIiBKY J03BOJIS€ 3HU3UTY BHYTPIIIHI HAIpy>KeHHsI Ta 3a6€31eYnTH CTabilbHy anresiio
IIOKPUTTIB Ha NOJIIMEPHUX MifKIanKax. JoCipKeHo CTPYKTypy, MOPQOJIOrilo Ta MeXaHivyHi I eJIeKTpoXiMiuHi
BJIACTMBOCTi CUHTE€30BaHUX ILJIiBOK. BCTAaHOBJIEHO, 110 IOKPUTTS! XapaKTEPU3YIOThCSI HU3bKOIO IOPCTKICTIO, JOOPOIO
azresiero Ta BUCOKOIO KOPO3iiHOIO CTiMKiCTIO. [I0Ka3aHO MOK/IMBICTh CTBOPEHHS TBEPAMX CAMOBIIHOBIIIOBAILHUX

IIOKPUTTIB Ha OCHOBI TaHTaJly, 3aTHUX BiJJHOBJIIOBATYU 3aXUCHI BJIACTUBOCTI ITiCJIS1 [IOIIKOKEHHS.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykKuii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ11 3a0€3MeYeHHs eKCIIOPTHOTrO NMOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyiue HTII Ha gOBKiJLIA: -
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IloyaTok eramy:
3aKiHYeHHS eTaly:
Crnio>kuBavi NpoAyKiii: HHII «X®TI», XapkiBcbkuil MammHoGyiBHuii 3aBof «DE»
IlepcneKTHUBHI PUHKH: Vkpaina, €C
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaILHU 0OCAT IIPOAASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTkoBa iHdpopmanist:
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