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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramny: BiononimepHi resiesi Matepiany Ha OCHOBI albriHOBOI KUCJIOTH, TIOJIBIHIIOBOTO CIMPTY Ta

HAaHOYAaCTUHOK Ag uu ZnO
IToyaToK eramy: 03.2025
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JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442981622, 380442981622
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka 6ionosiMepHUX HAHOKOMIIO3UTHUX MaTepiasliB [ CTUMYJISILi pereHeparii )KMBUX TKaHUH i 3aTOEHHS

paH

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of biopolymer nanocomposite materials to stimulate the regeneration of living tissues and wound
healing

Pedepar yKpaiHCBKOIO:

Bynu po3pobsieHi nosimepHi kpioresieBi marepiany Ha OCHOBI II0JIiMEPY IOJIiBiHIJIOBOTO CIUPTY (BUKOHYBAaB
(YHKIiIO 31IMBaHHS N0JIIMEPHOI MaTPULli), aJIbIiHOBOI KUCJIOTU (BUKOHYBasla (PYHKLiI0 pere’epatii > uBUX TKaHUH) i
HaHO4YacTUHOK Ag20 Ta ZnO, 5Ki BOJIOAIOTh 6AKTEPULIUIHOIO Ai€l0. 3MMBaHHS 3pa3KiB 3 OAA/bIINM YTBOPEHHSIM
rifporesliB BUKOHYBAJIM IJISIXOM 3aMOPOKYBaHHS-pO3MOPOXXyBaHHs. HaHoyactnaky Ag20 Ta ZnO B nosiMmepHin
MaTpHulli yTBOPIOBAINCS B IIpoLeci GOpMyBaHHS Tiiporeslis TPy BilHOBJIEHHI CcoJlell cpibiia Ta JUHKY 32 JOIIOMOIOI0
asIbriHOBOi KMCJIOTH. 32 JOIIOMOT0I0 METO/iB PEHTT€HOCTPYKTYPHOTO aHaslidy Ta PamMaHiBCbKOI CLIEKTPOCKOIIii 610
MiATBEPKEHO YTBOPEHHS HaHOYACTMHOK Ag20 Ta ZnO B NOJIMEPHIN MaTpulli. by0o BUsBIEHO, 1110 3pa3Ku 3
MEHIIMM 4aCOM 3aMOPO’KYBaHHS MalOTh BUILY 3LATHICTb 1O BOJONOINIMHAHHS. Takuil epeKT € BaKJIMBUM I1pU
copOlLii paHOBOTO €KCYyJIaTy 3 PaHOBOi IOBEPXHi. BCcTaHOBJIEHO, 110 pO3pUBHA MiLHICTb Ta BilHOCHA Aedopmallis
rigporesyieBUx MarepiajiB 3MEHIIYIOThHCS 3i 301/IbIIEHHSIM Yacy 3aMOPO>KyBaHHS 3pa3kiB. Kpioresiesi MmaTepianu Ha
OCHOBI I10JIiBiHIJIOBOTO CIIUPTY, aJIbI'IHOBOI KMCJIOTU Ta HAHOYACTUHOK Ag20 4yu ZnO nokazany 6akTepuugHun
eeKT 100 IHUPOKOTo CIEKTPY Aii MIKpOOpraHismiB, BKJII0YAIOUM aKTUBHICTD SIK IPOTH I'PAMITIO3UTUBHUX (S.
aureus, S. epidermidis) Tak i mpoTu rpamHeraTuBHux 6akrepiii (E. coli, P. aeruginosa). EQeKTuBHICTb aHTUMIKPOOHOI
Iii KpioreseBux Martepiasis PONOPLIAHO 3aI€KUTD Bif KOHIEHTPalii HaHOYacTUHOK Ag20 Ta ZnO B noiMepHin
matpuui [IBC-AK Big 0,01 go 1,0 % mac. byau npoBenieHi JOCHiIKeHH HTUTOTOKCUYHOCTI KPioreJIeBUX MaTepiasliB
Ha KyJIbTypax eniTesianbHux kiitTiH MDBK (KjliTUHY HUPOK BeJIMKOI poraroi xyfo6ou) ta L-929 (¢piopobiacty mumi).
ByJ10 BCTaHOBJIEHO, 1O MTPY HEBEJIMKUX KOHIEHTpalisax HaHoYacTUHOK Ag20 ta ZnO (0,01 ta 0,05 % mac.) B

[IOJIIMEPHIN MaTpulli 3pa3Ky He IPOSIBIISIIOTh LUTOTOKCUYHOTO eeKTy.

Pedepar aHr1ilicbKOIO:

Polymeric cryogel materials were developed based on polyvinyl alcohol polymer (which performed the function of
crosslinking the polymer matrix), alginic acid (which performed the function of regenerating living tissues), and
Ag20 and ZnO nanoparticles, which have a bactericidal effect. Crosslinking of samples with subsequent formation
of hydrogels was performed by freezing-thawing. Ag20 and ZnO nanoparticles in the polymer matrix were formed
in the process of forming hydrogels during the reduction of silver and zinc salts with alginic acid. The formation of
Ag20 and ZnO nanoparticles in the polymer matrix was confirmed by X-ray structural analysis and Raman
spectroscopy. It was found that samples with a shorter freezing time have a higher water absorption capacity. This
effect is important in the sorption of wound exudate from the wound surface. It was found that the tensile
strength and relative deformation of hydrogel materials decrease with increasing freezing time of samples. Cryogel
materials based on polyvinyl alcohol, alginic acid and Ag20 or ZnO nanoparticles showed a bactericidal effect
against a wide range of microorganisms, including activity against both gram-positive (S. aureus, S. epidermidis)
and gram-negative bacteria (E. coli, P. aeruginosa). The effectiveness of the antimicrobial effect of cryogel
materials proportionally depends on the concentration of Ag20 and ZnO nanoparticles in the PVA-AA polymer
matrix from 0.01 to 1.0 wt %. Studies of the cytotoxicity of cryogel materials were conducted on cultures of
epithelial cells MDBK (bovine kidney cells) and L-929 (mouse fibroblasts). It was found that at low concentrations
of Ag20 and ZnO nanoparticles (0.01 and 0.05 wt %) in the polymer matrix, the samples do not exhibit a cytotoxic
effect.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: [TosimepHi rigrorenesi matepianu 3 Hanodactunkamu Ag20 Ta ZnO 3 epeKTUBHOIO

AHTHUMIKPOOHOIO Ji€l0 17151 pereHepalii )KMBMX TKaHUX Ta 3aTOEHHIO PaH.

Haszsa HTII anrJificbKo10: Polymeric hydrogel materials with Ag20 and ZnO nanoparticles with effective

antimicrobial action for regeneration of living tissues and wound healing.
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3sp 3aCTOCYBaHHS: MenudHa, papmakosioriyia, 6iosoridHa ranysb
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Ontumanbhi 3a cknagom, COPOLIITHOIO EMHICTIO Ta MEXaHIYHMMMU BJIACTUBOCTSIMU MOJIiMEPHI
rigroresieBi Marepiasnu 3 €(pPEKTHBHOI aHTUMIKPOOHOIO [Ii€l0, SKi He MPOSIBIISIIOTh HUTO- Ta FEHOTOKCUYHOIO €(PEKTY

i CrIpuAIOTL pereHeparii JXMBUX TKaHUX Ta 3aTO€HHIO PaH.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoyKuii (Matepiasis,
TEXHOJIOTI} TOIO) J1s1 3a0€e3MeYeHHs] eKCIIOPTHOrO NOTEHIiany Ta 3aMillleHHIo iMnopTy, TloJinieHHs IKOCTi )KUTTS

Ta 3[JOPOB'sl HACEJIEHHS], €(PEKTUBHOCTI AiarHOCTUKU Ta JIiIKYBaHHS XBOPUX

BrsiuB HTII Ha mOBKiJLJISE: Tifporesiesi MoB' 3Ky Ha OCHOBI 6i0MOIIMEPIB 3 HU3LKMM BMiCTOM HAHOYAaCTUHOK

Cpibsia 3a3BMYall HEe YMHATH €KOJOTIYHUI TUCK HA TOBKIJIJISL.
BnpoBaaykennss HTII: He snposamxeno
ITpakTnyHa peasnisanis HTII

IToyaTok eramy:

3aKiHYeHHs eTamy:

Crnio>KuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpagBa, 10 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOGOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS:
IToTeHUiaILHUM 00CAT IIPOJAAKY, THUC. TPH.:
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

HopaTrkoBa iHdopmamist:
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