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I'EJEBAA KOMIIO3UIUA A1 MOANPUIITUPOBAHUA
CUHTETHYECKHUX COCYAUCTBIX UMIIVIAHTATOB
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'MHCTUTYT MEXaHUKM METAILIONONUMEpHbIX cucTeM umenu B. A. Benoro HAH Benapycu, yn. Kuposa, 32a, 246050, r. ['omens, Benapych
T'omenbekuii rocy1apcTBeHHbII METUIMHCKUH YHUBEpCHTET, yi1. Jlanre, 5, 246050, r. I'omens, Benapych
SI'omenbekuii rocynapcTBeHHbli TexHuueckuii yausepeuteT umenu I1. O. Cyxoro, np-t OkTa6ps, 48, 246746, . l'omens, benapychb

IIpobremoil cospemenno20 MeOUYUHCKO20 MAMEPUANOBeOeHUs. SGISeMcs HAYYHO 0060CHOBAHHbLI
8b100p MAMEPUATOB, CEOUCMBA KOMOPHIX 8 MAKCUMATbHOU CMenenu NPUbIUICEHbl K COUCTNEAM IHCUBLIX
mKaHel. Ycnexu 6 pazeumuu 3mo20 HANPAGLeHUs. C8A3AHblL C POPMUPOBAHUEM KOMNOZUYUL, BKIIOYUAIO-
WuUXx HemoKCcuyHvle buocosmecmumvle mamepuaisl u ouonoaumepsl. Llenv pabomer — pazpabomxa sna-
CMUYHO20 KOMNOZUMHO20 Mamepuana 0as mMoouduyupoeanus npomesa cocyoa. Ha ocnosanuu cman-
OapMHBIX MEeOUYUHCKUX MPpeOOoBanUull K Mmamepuanam O1s Xupypeuu u MOpHOPYHKYUOHATLHBIX
ocobenHocmell cocy008 HAyYHO 0O0CHOBAH 8blOOP KOMHOHEHMOS8 OJis paspabomku Ouomamepuanlda Ha
OCHOBE BbICOKOMONEKYISIPHBIX COCOUHEHUU NPUPOOHO20 U CUHMEMUULECKO20 NPOUCXOHCOCHUS, NpeOHd-
3HAYEHHO20 O UMPIAHMAYUYU C UCNOTb308AHUEM KPUOOOPAOOMKU U 6030elicmeus (uauyeckux noet
0151 Moouguyuposanus cocyoucmozo KoHoyuma. OnmumusuposaHnvl peyenmypHsle COCMAagbl KOMNO3U-
YUOHHBIX MAMepuanog 0Jisi MOOUDUYUPOBAHUA COCYOUCMO20 KOHOYUMA, Npedcmasianue coboll 2uo-
pounbnblii komniexc I1BC—xumo3an ¢ unmepnoIumMepHblMu MeNCMOAEKYAAPHIMU CEA3AMU, CNOCOOHDbLIL
8CMYNAMb 60 83AUMOOCUCMEUE C HANOIHUMENIMU PA3IUYHOU NPUPOObL C 06PA308AHUEM CUCTEMbL (N0~
TUMep—OU0N02ULeCKU aKmMUuGHoe seujecmeoy. [lpednocensl cocmasbl KOMNOZUYULL, ONMUMUIUPOBAHHbLE
RO CMabUIbHOCMU JJIEKMPEMH020 3apsiod, YCUTUBAIOUe20 83AUMOeiCMEUs 6 cucmeme, 001e24arue2o
CMPYKMypUpoB8anue KOMno3uma u obecnevuganuezo OUoCosMecmumocmns, 4mo QuUKCUpyemcs 6 guoe
BbIPAIICEHHO20 MOK08020 NUKA OMpuyamenbrou noiaprocmu 8 oonacmu oxono 200 °C. Yemanosneno,
umo npu cooOn00eHuU pa3padomanuol mexHoa02uy noKpvimue Ha Konoyum moawunot 600 mxm copobu-
pyem pacmeop anmubuomuxa 3a 30—40 mumn, 60cCMAHABIUBAS UCXOOHbIE 2e0MempUYecKue pamepbi.
H3z2o0mosnenvl sxcnepumenmanvivie 00pasyvl u npogedenvt baxmepuonozuveckue, IIL[P-uccredosanus
U KauecmeeHHdsi OYeHKAd AHMUOAKMepuaibHol aKmueHOCmMU 006pa3y06 CUHMEMUYECKUX COCYOUCbIX
UMPAAHMAMO8, MOOUPUYUPOBAHHBIX 2UOPOLENEBbIX KOMNOZUYUIL C PA3IUYHBIM COOEPIUCAHUEM KOMNO-
HeHmog. Ycmanoeiena ux OaKmepuyuoHas aKmueHocms no omuowenuto k St. aureus. Komniexchwlil
Nn00X00 K PUIUKO-XUMUYECKUM U MeOUKO-OUON02UYeCKUM ACNeKMAM UCCLedyeMoll npodiembl NO380.IUlL
npeoodcums PeHOMEHOL0SUYECKYIO MOOeb, ONUCHIBAIOULYI0 MEXAHUIMbL, OMBEMCMBEHHblE 34 UHSUOU-
posanue pocma St. aureus HA 2panuye «NOIUMEP—cpeday, CXeMAMUYHO NPedCmasums GopMuposanue
MOOUGuUYUPYIOWe20 3aUWUMHO20 KPUO2eNe8020 NOKpblmus Ha KoHOyum. Paspabomka u enedpenue 6
npou3800cmB0o 2udpo2esegblx cucmem HA OCHO8e MOOUDPUYUPOBAHHBIX NOAUMEPOS O MEOUYUHCKUX
NPULONCEHUTE UMeem COYUANbHBIIL IPPexm, C653aHHbII ¢ YKpenieHuem 300p06bsi U NOBbIUEHUEM Kade-
cmea sHcusnu nooell.

KioueBble ciioBa: Kpuoreib, MOAUGHINPOBAHUE, TOJMBHHUIOBBIA CHHUPT, XWUTO3aH, aMUHOKHCIOTA, KOHIYHT,
OHOIIOKPBHITHE.
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The problem of modern medical materials science is the scientifically based choice of materials, the
properties of which are as close as possible to the properties of living tissues. Successes in the development of this
direction are associated with the formation of compositions, including non-toxic biocompatible materials and
biopolymers. The aim of the work is to develop an elastic composite material for modifying a vessel prosthesis.
Based on the standard medical requirements for materials for surgery and the morphological and functional fea-
tures of the vessels, the choice of components for the development of a biomaterial based on macromolecular com-
pounds of natural and synthetic origin, intended for implantation using cryoprocessing and exposure to physical
fields for modification the vascular conduit, is scientifically substantiated. The recipe compositions of composite
materials for modifying the vascular conduit, which are a hydrophilic PVA—chitosan complex with interpolymer
intermolecular bonds, are optimized, capable of interacting with fillers of various nature to form the “polymer—
biologically active substance™ system. Composite compositions are proposed that are optimized for the stability of
the electret charge, which enhances interactions in the system, facilitates the structuring of the composite, and en-
sures biocompatibility, which is recorded as a pronounced current peak of negative polarity in the region of about
200 °C. It has been established that, if the developed technology is followed, the coating on a 600 um thick conduit
absorbs the antibiotic solution in 30-40 minutes, restoring the original geometric dimensions. Experimental sam-
ples were made and bacteriological, PCR studies and a qualitative assessment of the antibacterial activity of sam-
ples of synthetic vascular implants, modified hydrogel compositions with different content of components were car-
ried out. Their bactericidal activity against St. aureus. An integrated approach to the physicochemical and
biomedical aspects of the problem under study made it possible to propose a phenomenological model that de-
scribes the mechanisms responsible for the inhibition of the growth of St. aureus at the “polymer—environment™ in-
terface, to schematically represent the formation of a modifying protective cryogel coating on the conduit. The de-
velopment and introduction into production of hydrogel systems based on modified polymers for medical
applications has a social effect associated with improving health and improving the quality of life of people.

Keywords: cryogel, modification, polyvinyl alcohol, chitosan, amino acid, conduit, biocoating.
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