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Pedepar:

1. ¥ nuceprauiiiziii po60Ti 3aIIpONIOHOBAHO HOBUIA MiAXiM 4O CUHTE3Y )KeJAaTUHBMICHUX TifporesiiB, CTPYKTypa SIKUX
dopMyeTbhCs 3a JOTOMOrOI0 1IOKCUPAHOBUX MOXiTHUX MT0JI0OKCUETUIIEHTIJIIKO0. OCHOBHOIO METOIO AOCJiIyKEHHS
0yJI0 CTBOPEHHSI 6i0CYMiCHHUX TiiporeseBUX MaTepiasliB i3 3aJ0BIIBHUMY MEXaHIYHMMU Ta COPOLIHUMU
XapaKTePUCTUKAMU [1JIs MEAUYHUX 3aCTOCYBaHb, 30KpeMa 5K 3aC00iB JIOKAJIbHOI JOCTaBKU JIIKAPCbKUX IPENaparis
Ta JOIJISAY 32 paHamu. Y xofii po6oTu 0yJI0 CUHTE30BaHO HUBKY 1iOKCHPaHOBUX MOXITHUX Pi3HOI MOJIEKYJISIPHOI
macu. Ha nifcrasi fOCTiIpKeHHS BJaCTUBOCTEN TiipOoreiiB, OTPUMAHKX i3 IX BUKOPHCTAaHHSIM, BCTAHOBJIEHO, 1110
HaMOi/IbI AOLIJIbHMUM 3 OIJISINy Ha HOCTYIIHICTb PEAreHTiB, IPOCTOTY CUHTE3Y Ta (PYHKLiOHAJbHI BJIACTUBOCTI €
CTPYKTYPYIOUUI areHT Ha OCHOBI nosiokcuetusneHriuikosto ITET400. 1715 1p0ro 3mmBaoyoro areHTa JOCIiIKeHO
riIpOJIITUYHY CTIMKICTh Ta BU3HAYEHO €HEPTilo aKTUBALlii IPOLeCy rifposidy y BOOHOMY cepenosui. [lokasaHo, mo
3a YMOB 0JIN3bKUX 10 (Pi3iosIoriYHuX rifAposi3 BindyBaeThCs MOBIIBHO, 10 403BOJIsIE €(PEKTUBHO CTPYKTYPYyBaTU
aMiHOBMiCHi MaKPOMOJIEKYJIU KeJIaTUHY. PO3p061€HO METOAUKY CUHTE3y KOMOIHOBAHMX TiJPOreliB LIISIXOM

CTPYKTYPYBaHH4 IOJIi€JIEKTPOJIITHOTO KOMILJIEKCY JKEJIATUHY 3 aJIbliHAaTOM HATPilo JioKCupaHOBUM noxigHuM [1ET.



OTpuMaHi 3pa3ky XapakTepu3yloThCs MOKPalleHUMU MEXaHiYHUMU BIIACTUBOCTSIMH, SIKi OLIiHIOBAJIMCh METO/IOM
OOHOOCBOBOTO CTUCKAHHS Ta IUHAaMiuHOi peoMeTpii. [IpoBeseHO TOCHiIKEHHS in vitro 3 OLiHKYA TOKCUKOJIOTiYHOI
0e3meKH, SIKi IiATBepANIIN BiICYTHICTh UIUTOTOKCUYHOCTI OTPUMaHMX MaTrepiasiB. BuBueHo copOLiliHi BJaCTUBOCTI
rigporesiB BifHOCHO (i3i0JI0riYHMX PO3YMHIB Ta KiHETHMKY BUBIJIbHEHHS MOJI€JIbHUX JIIKAPCbKUX PEUYOBUH, 110
I03BOJIAJIO PO3IJISAATH iX SK MEePCINEKTUBHI IIaTHOPMHU 7151 IOKAIbHOI OCTABKU. 32 Pe3ysibTaTaMU POOOTH
CTBOPEHO HOBi KOMGIHOBaHi JKe/aTUHBMICHI rifiporesi, BU3HAY€HO iX ONTUMAaJIbHUHN CKJIaf, Ta MiATBEPIsKEHO
MOXJIMBICTb BUKOPUCTAHHS [1J151 CTBOPEHHSI 610CyMiCHUX TifiporesieBUX MOB'SI30K, 30KpeMa 3HEOOJII0I0UHLX,
aHTH6aKTepiabHMX, & TAKOX JJISI BUTOTOBJICHHS JIIKyBaJIbHO-KOCMETUYHUX 32C06iB (MACOK, MaT4iB TOLIO).
[ToeHaHHS NPUPOIHUX Ta CUHTETUYHUX KOMIIOHEHTIB 3a6e31evye cTabisibHICTh MaTepiaiB y ¢izionoriyHux

yMoOBax 63 BUKJIMKaHHS HIKiJIMBUX peakliil, o NiATBEpAXye iXHill IoTeHLial AJ1s1 MeJUYHOIO 3aCTOCYBaHHSI.

2. Anovel approach to the synthesis of gelatin-containing hydrogels has been proposed in the dissertation,
wherein the hydrogel network is formed using dioxirane derivatives of poly(ethylene glycol). The main objective of
the study was to develop biocompatible hydrogel materials with satisfactory mechanical and sorption properties
for medical applications, particularly as platforms for localized drug delivery and wound care. A series of dioxirane
derivatives with varying molecular weights was synthesized. Based on the investigation of the properties of
hydrogels obtained using these crosslinkers, it was established that the most suitable structuring agent in terms of
reagent availability, synthesis simplicity, and functional properties is the dioxirane derivative of poly(ethylene
glycol) PEG400. The hydrolytic stability of this crosslinker was evaluated, and the activation energy of its
hydrolysis in aqueous media was determined. It was shown that under near-physiological conditions, the
hydrolysis proceeds slowly due to the high activation energy, which enables efficient crosslinking of gelatin
macromolecules containing highly reactive amino functional groups. A method for synthesizing combined
hydrogels was developed, based on the crosslinking of a polyelectrolyte complex of gelatin and sodium alginate
using the PEG-based dioxirane derivative. The resulting samples demonstrated improved mechanical properties,
which were assessed by uniaxial compression testing and dynamic rheometry. In vitro studies of the toxicological
characteristics confirmed the absence of cytotoxicity of the obtained materials. The sorption behavior of the
hydrogels in physiological fluids and the kinetics of drug release into model media were studied, allowing the
materials to be considered as promising platforms for localized drug delivery. As a result of the research, new
combined gelatin-containing hydrogels were created, their optimal composition was determined, and the potential
for their application in biocompatible hydrogel dressings was confirmed - in particular, for analgesic and
antibacterial purposes, as well as for therapeutic and cosmetic uses (e.g., masks, patches). The combination of
natural and synthetic components ensures the stability of the materials in physiological environments without
causing harmful reactions, confirming their potential for medical application.
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