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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Cunres KOMIIO3UTIB TiIpOKCHANATUT-HAHOMETAIN-(DITOEKCTPAKTY Ta BUBYEHHS

aHTHUOaKTepiaabHOI Aii BIHTHOCHO NOJiPpEe3UCTEHTHUX MITAMIB
IToyaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (200 ITIB ¢izuyHOi 0c00H): Cymcbkuii nepkaBHMiL

yHiBepCUTET

Kopg 3a €IPIIOY: 05408289
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InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380542334058

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu
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IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka 0CTEOKOHAYKTUBHUX MaTepiasliB 3 IOKPaLllEHUM OCTEOpEreHepaTOPHUM Ta aHTUMIKPOOHUM IOTEHLiaIoM

IIJ1S1 BiTHOBJIEHHS KiCTKOBOI TKAHUHU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of osteoconductive materials with improved osteoregenerative and antimicrobial potential for the
restoration of bone tissue

Pedepar yKpaiHCBKOIO:

Po3po6seHo MeTo/ OTPUMaHHS KOMIIO3UTHUX MaTepialiB Ha OCHOBI TiIpOKCHaNaTUuTy, Mogu@ikoBaHOro
HAaHOYACTUHKAaMU METaJliB i (piTOEKCTpaKTaMy )KUBOKOCTY, KaJI€HyJIM Ta FPaHaTy. 3alpOIIOHOBAHO iHTerparlio
HAaHOYACTUHOK i (PiTOEKCTPAKTIB Y CBDKOCUHTE30BAaHUM MiJPOKCUAIATHUT, IO CIIPUSIE MOKPAIIEHHIO 10r0
COPOLINHUX BJIACTUBOCTEN 3aBASKYA PO3BUHEHIN [10BepxXHi HAHOYACTUHOK. PiTOEKCTPaKTH BBOAUINCS Y KOMIIO3UTHU
3 BUKOPUCTaHHSIM BOJHUX i CIIUPTOBUX PO3UYMHIB 7151 OLiHKY e(EeKTUBHOCTI pisHUX PopM 3acTocyBaHHs. CTBOPEHO
KOMIIO3UTHI MaTepiaiy 3 TOYHO pO3paxOBaHUMM 06’€MaMU CYCIIE€H3ii1 HAHOYACTUHOK JJ1s1 JOCSITHEHHS HeOO0XiAHOI
KOHLeHTpauii mMizi (250, 500 Ta 1000 MKr/T), cpibna (25, 50, 75, 100 Mkr/T), okcuny uMHKY (1000 MKr/T), a TakKoXK
(iTOEKCTPaKTiB XXUBOKOCTY, KaJIeHIyJId Ta rpaHaTy (y BOIHil Ta criupToBill popmax). Piznxo-xiMmivHi
XapaKTePUCTMKM OTPUMAHUX MaTepiaiiB oxapakrepu3oBaHo Mmetogamu CEM, EDX anainisy, npoBeneHo
BMMipIOBaHHS [I3€Ta MMOTEHLiay, copouiiinux BnactuBoctel, FTIR, ASAP. [TpoaHasnizoBaHO aHTUMIKPOGHY
aKTUBHICTh KOMIIO3UTHUX MaTePaJliB rifpoKCUANaTUT-HAHOMETaNN-(PiTOEKCTPAKTU CTOCOBHO KITiHIYHUX
MyJIbTUPE3UCTEHTHUX LITaMiB MiKpOOPraHi3MiB 306yHUKIB paHOBOI iHQeK1iii. BcTaHOBIEHO aHTMMIKPOOHY
aKTUBHICTb Pi3HOTO CTyII€HS BUPAKEHOCTI Y KOMIIO3UTIiB 3 HAHOYACTMHKAMU Mifli Ta cpibiia BilTHOCHO
IOCJIiIPKyBaHMX MiKpOOprasismis. BjiacHa aHTHMIKpOGHa aKTUBHICTb BCTAHOBJIEHA JIMILE Y (PITOEKCTPAKTIB TpaHary.
BusiBiieHO HasIBHICTb CUHEPTifHOI aHTUMIKPOOHOI aKTMBHOCTI IIPY OJIHOYACHOMY 3aCTOCYBaHHI HAHOYACTUHOK Ta
(iTOEKCTPAKTIB, 10 MPOSIBIISIOCS Y 3MEHIIEHHI €(PEKTUBHUX KOHLIEHTPAllill HAHOYACTUHOK Y JIECSITKU PasiB.
BuBuyeHO 0co6aMBOCTi afcop61ii Ta Jecopbuii HAHOYACTUHOK Ta GiTOEKCTPAKTIB pU iXx KOMOIHYBaHHi 3
rimpokcuanatutom. [IIBUnIKiCTh poueciB gecopOiiii 3ayeskana Bif BUXiTHUX KOHIIEHTPAI[ill HAHOYACTUHOK, XIMiYHUX
BJIACTUBOCTEU KOMITOHEHTIB diToeKkcTpakTiB (peHonu, hbaaBoHOInY, anKanoigy Touo), Gpiznko-xiMivHMX
XapaKTEPUCTUK KOMIIO3UTY (MOPUCTICTb, 3aps/i MOBEPXHI, rigpodilbHiCTh) Ta yMOB cepenoBuila (pH, remneparypa,

ioHHa cuia)

Pedepar aHI1iliChKOIO:

A method for preparation of the composite materials based on hydroxyapatite modified with metal nanoparticles
and phytoextracts of comfrey, calendula, and pomegranate was elaborated. The integration of nanoparticles and
phytoextracts into freshly synthesized hydroxyapatite was proposed, enhancing its sorption properties due to the
developed surface area of the nanoparticles. Aqueous and alcoholic solutions of phytoextracts were incorporated
into the composites. Composite materials contained precise concentrations of copper (250, 500, and 1000 ug/g),
silver (25, 50, 75, 100 pg/g), zinc oxide (1000 pg/g), and phytoextracts of comfrey, calendula, and pomegranate.
The physicochemical characteristics of the resulting materials were characterized using scanning electron
microscopy, EDX analysis, zeta potential measurements, sorption property analysis, FTIR, and ASAP techniques.
The antimicrobial activity of the hydroxyapatite-metal nanoparticles-phytoextract composite materials was
analyzed against clinical multidrug-resistant strains of microorganisms causing wound infections. Antimicrobial
activity was observed in composites containing copper and silver nanoparticles against the studied
microorganisms. Intrinsic antimicrobial activity was identified only in the pomegranate phytoextracts. Synergistic
antimicrobial activity was noted when nanoparticles and phytoextracts were used simultaneously, resulting in
several fold decreasing of effective concentrations of nanoparticles. The adsorption and desorption characteristics



of nanoparticles and phytoextracts when combined with hydroxyapatite were studied. The desorption rates
depended on the initial concentrations of nanoparticles, the chemical properties of the phytoextract components
(phenols, flavonoids, alkaloids, etc.), the physicochemical characteristics of the composite (porosity, surface
charge, hydrophilicity), and environmental conditions (pH, temperature, ionic strength)
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3p06IeHO METOAVIKY CTBOPEHHS KOMIIO3UTIB TiIPOKCUATIATUT-HAHOMETAIIN -
(piToeKCTpaKTH Ta OTPUMAHO iX JOCJiHI 3pa3ku. OTpUMaHO JlaHi MO0 AeCcopOllii HAaHOMETaIiB Ta aHTUMIKPOOHOI

AKTHUBHOCTI KOMIIO3UTIB

Hassa HTII aHr/1ificbKO¥0: Method of creating composites hydroxyapatite-nanometals-phytoextracts was
developed and test samples were obtained. Data on nanometals desorption and composites antimicrobial activity
were obtained

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Marepianu, MeTozu, Teopii

FaJIyBB 3aCTOCYBaHHS: MeULIMHA, CTOMATOJIOTIS, BETEPUHAPis
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: ITix yac BukoHaHHg eTamny aBTOpaMu Gyji0 PO3PO6IEHO METOUKY BUTOTOBJIEHHS KOMITO3UTHUX
marepiasiB 1o CKIaAy SKUX BXOAWIM HAHOYACTHMHKU Cpibiia, Mifli, IMHKY OKCUY, BOJIHI Ta CIIUPTOBi QiTOEKCTPAKTU
3 HIKipOK I'PaHaTa, KOPiHHS )XUBOKOCTY, KBITOK KaJIEHAYJIM Ta Y SIKOCTi OCHOBHU TiJpOKCHANaTUTOM. BUTrOTOBJIEHO
IOCJimHI 3pa3ky Ta OTPMMaHO JaHi Moo ix Pi3uKo-XiMiYHUX BIaCTUBOCTEN, 0COOJIMBOCTEN NPOLIECIB ancopoLii Ta
nmecop6iii HAHOMEeTaJIiB Ta aHTUMIKPOOHOI aKTMBHOCTI KOMIIO3UTIB Ta iX CKJIaloBUX. BU3HAY€HO HAMONTUMAJIbHIIII

KoMbiHallii CKJIaJ0BUX Ta BifibpaHO [epCHeKTUBHI KOMIIO3UTHU JJ1s1 TOJAJbIINX JOCiIKeHb 6i0CyMiCHOCTI

ComnianibHO-eKOHOMIYHA crpsimoBaHicTb HTII: Toninuenns SKoCTi XUTTS Ta 30POB's HACENEHHH,

€ EeKTUBHOCTI AiarHOCTUKY Ta JIiIKyBaHHS XBOPUX
Brnius HTII Ha moBKiJjs:
Bnposags>keHHst HTII: Briposamkeno
IIpakTHyHa peasnisanis HTII
IToyaTok eramy: 01.2024
3aKkiHYyeHHs eTamy: 12.2024
Crnio>KuBavi NPOAYKILii: 3BO, JlikyBasibHi 3aKJ1a/j11 Ta CTOMATOJIOT4HI 3aKJIa4U
IlepcneKTHBHI PUHKU: VkpaiHa, Jlatsis, [Tossima.
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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