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MTOKPUTTIB, AOCJiI>KEHHS 6i0JIOTIYHO 3HAYYIIMX TapaMETPiB CUHTE30BaHUX [TOKPUTTIB HAa €KCIIEPUMEHTAJIbHUX

3pa3Kax, MEONYHUX iMILJIaHTaTax Ta Bnp06ax MMPOKOr'oO BUKOPUCTAaHHA
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JlocnigxeHHs Ta po3po6Ka iOHHO-TIJIa3MOBUX TEXHOJIOTIN CMHTE3y 6araToQyHKIiOHAIbHUX

CKJIQJHOKOMITO3ULIIHUX TOKPUTTIB JJ1 MEAUYHUX IMIIJIaHTIB Ta 6i06€31eKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research And Development Of Ion-Plasma Technologies for Synthesis of Complex Composite Multifunctional
Coatings For Medical Implants And Biosafety

Pedepat yKpaiHCBKOIO:

Po3po6s1€HO TeXHOJIOri peakTHBHOIO iOHHO-I1JIa3MOBOT'0 CUHTE3Y KOMOIHOBaHMX aHTHMOAKTEepiaIbHUX IIOKPUTTIB Ha
OCHOBi OKCU/IiB Ta HITPUAiB CyMillli 6i0JIOT{YHO MACMBHOTO METAJy 3 METAJIOM, IIO BOJIOAi€ OAKTEPULUIHOIO Ji€l0.
By710 BUTOTOBJIEHO €KCIIEPUMEHTAJIBHUI 3Pa30K NPUCTPOIO /1711 CUHTE3y IOKPUTTIB Ha OCHOBI cpibia y Kom6iHauii 3
OKCHJIOM TaHTaJIy, IO JAJI0 MOXKJIMBICTh HAHECEHHS] KOMOIHOBAaHUX TIOKPUTTIB 3 OyIb-sSKUM CIIiBBiIHOLIEHHSIM
KOHLIEHTpalliil MeTally-OCHOBU (TaHTaJl abo ajioMiHiil) Ta JOMIIIOK 6aKTEepULIMAHOTO MeTaily (Cpibsio abo Mifpb).
OpHOoYacHU HAIlyCK aKTUBOBAHOT'O PEAKTUBHOTO rasy (KUCEHb a60 a30T) 4030JIsIB HAHOCUTH OKCUAHI 200 HiTpUIHi
NOKpUTTS. TakM 4MHOM OYJIM CUHTE30BAaHO BEJIMKY KiJIbKiCTh Pi3HUX KOMOIHOBAHMX [TOKPUTTIB, IEPEJIK SIKUX €
IIMpIIMM 3a 3afaHuil y TexHiuHoMy 3aBhaHHi (Ag, AgO, Ta-Ag-0, Ta-Ag-N, Al-Cu-O, Al-Cu-N). Bysio orpumaso
BEJIMKY KiJIbKiCTb 3pa3KiB 3 aHTUOAKTepiaJIbHMMU TOKPUTTSIMU PiZHOTO CKJIAZYy, KOXKEH 3 SIKUX OyB IPOTECTOBAHUM
Ha 6GaKTepULUIHY aKTUBHICTb. MiKp06ioJioriuHe TeCTyBaHHS IPOBOIUIIOCH 3 BUKOPUCTAHHSM JBOX KYyJIBTYP:
Escherichia coli (xumkoBa nanuyka) ta Staphylococcus aureus (3os0TucTuii ctadinokok). PesysipTaT JOCTiIKeHb
IoKasajy, 10 Haitbinbuy e(eKTUBHICTb MalOTh TOKPUTTSI HA OCHOBI OKCUAY CPibiia, sIKWi1 Jjie 3HaYHO eeKTUBHillIe,
HDK cpibso. Tectu 3 pi3HOK TOBIIMHOIO MOKPUTTIB y Aiana3zoHi 20 HM — 2 MKM II0Ka3aJld, BiICYTHICTb 3aJI€5KHOCTI
BiJl TOBIIMHY NIOKPUTTS, GAaKTepULIMIHY aKTUBHICTb 3a6€3I1euye Jinlle TOHKUI TOBEPXHEBUI AP TTOKPUTTSL.

Haii6inpin nepcneKTuBHUM MaTepiasioM JJ1s1 TBEPAUX aHTUOAKTepialbHUX IIOKPUTTIB O6yJI0 BUBHAHO OKCHU], CpibJia.

Pedepar aHIJ1iHCBKOIO:

Technologies for reactive ion-plasma synthesis of combined antibacterial coatings based on oxides and nitrides of
a mixture of a biologically passive metal with a metal that has a bactericidal effect have been developed. An
experimental sample of a device for the synthesis of coatings based on silver in combination with tantalum oxide
has been manufactured, which made it possible to apply combined coatings with any ratio of concentrations of the
base metal (tantalum or aluminum) and bactericidal metal (silver or copper). Simultaneous introduction of a
plasma-activated reactive gas (oxygen or nitrogen) allowed the deposition of oxide or nitride coatings. Thus, a
large number of different combined coatings were synthesized (Ag, AgO, Ta-Ag-O, Ta-Ag-N, Al-Cu-0O, Al-Cu-N). A
large number of samples with antibacterial coatings of different compositions were obtained, each of which was
tested for bactericidal activity. Microbiological testing was carried out using two cultures: Escherichia coli and
Staphylococcus aureus. The results of the studies showed that the most effective are coatings based on silver
oxide, which act much more effectively than silver. Tests with different coating thicknesses in the range of 20 nm -
2 um showed that there is no dependence on the thickness of the coating, bactericidal activity is provided only by
a thin surface layer of the coating. The most promising material for hard antibacterial coatings was recognized as

silver oxide.

Inpekc YIK: 621.793, 621.793:658.562, 629.76 /.78.002.2
Koau TeMaTHYHHUX PYyOPHK: 55.22, 55.22.01.81, 55.49.12
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: TexHOIOTis iOHHO-TIIIa3MOBOTO CUHTE3Y AHTMOAKTEPIAJIbHUX [IOKPUTTIB.
HaszBa HTII anrJificbKo0: Technology of ion-plasma synthesis of antibacterial coatings.

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3aCTOCYBaHHS: IMIIIaHTOJIO s

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Hospo6sieHo HOBITHI T€XHOJIOTii CUHTE3Y KOMGIHOBAaHUX 3aXUCHUX aHTUGAKTEPIAIbHUX TOKPUTTIB Ta
CTBOPEHI HOBI IIEPCIIEKTUBHI MaTepiany Ha 6a3i KoMOGiHaLil MeTany-0CHOBH (IlepexigHui, TaHTasl abo alloMiHIN),
IOMIIIOK 6aKTepULIMIHOrO MeTasy (Cpibsio abo Minb), Ta peakTUBHOrO rasy (KuceHb abo azor). Li maTepianu
00'e€JHYIOTb aHTUOAKTEpiaIbHY aKTUBHICTb 3 BUCOKOIO 3HOCOCTIMKICTIO i MOXXYTb 6yTH KOPUCHUMU [J151 ITUPOKOTO
KOJIa MeJUYHUX 3aCTOCYBaHb. Pe3ysbTaTy AOCiIpKeHb [10Ka3ajy, 110 Halbiabiy eeKTUBHICTh MAIOTh IIOKPUTTS Ha
OCHOBI okcuny cpibia, akuil fie 3HauHO edeKTUBHille, HixX cpi6yo. TecTu 3 pi3HOIO TOBIIVHOIO [IOKPUTTIB Y
IianazoHi 20 HM — 2 MKM IIOKa3aJly, BiICYTHICTb 3aJI€5KHOCTI BiJl TOBUIMHY IIOKPUTTS], 6AKTEpULIUIHY aKTUBHICTb
3abe3mneyvye Juie TOHKUI IOBEPXHEBUIA Map MOKPUTTS. 3HANEHO, 110 TBEPAICTb OKCUY cpibia € 6mu3pko 5 I'Tla, a
y KoMbiHanii 3 okcugom tantany - 1o 10 I'Tla, mo BinKpuBae nepCreKTUBy AJ1s1 CTBOPEHHS! Iy>Ke TBepIOUX Ta

3HOCOCTIMKMX aHTUOAKTePialbHUX TOKPUTTIB.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYEHHs eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
IIpakTHyHa peasnisanis HTII
IToyaTok eramy:
3aKiHYeHHS eTamy:
Cno>xuBaui npo,quI.li'l': [HCTUTYT 3arasibHOI Ta HEBigKIIAnHOI Xipyprii ImeHi B.T.3annesa, M. XapkiB, YKpaiHa
IlepcrieKTHBHI PUHKH: Vkpaina, Kpainu €Bpocoiosy.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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