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AHHOTAnuA
lMumporeny Ha OCHOBE THATypOHATa HATPHUS IIMPOKO BOCTPEOOBAHBI MEAWIIMHE U CO3MAHUS WHBEKITMOHHBIX
cucteM. VX (hyHKIOHANBHBIE XapaKTEPUCTUKH 3aBUCST OT apXUTEKTYPHI IOIMMEPHOM ceTr U e€ CBOWCTB. B paboTte
MPOBEJICHO CPABHUTENHLHOE UCCIICIOBAHUE BIVISTHHS IPUPOIBI PA3IIMYHBIX ATTOKCHIIHBIX areHTOB Ha PEOJIOTUYECKIe
CBOMCTBA TUApOTeNeH mpu (rsnosormdeckux yeaoBusix (37 °C).

Hcrnonp3oBansl 1,4-0yTaHauoaqurauiuarioBsli a¢up (BDDE), moMUI THIEHTTHKOIIb IUTTAITA TAIOBBIN
a¢up (PEGDE) n stwrenrmukonsrmiuanioBsiid d¢up (EGDE). CunTre3upoBaHHbBIe 00pa3bl UMEH OJFHA-
KOBYIO KOHIIEHTparuro mojumepa 2.4 % macc. u MaccoByto jomro crmBarensi 15 % macc. KoBaneHTHO-cImThIe
MOJIUMEPHBIC CETU TIOIYYEHBI MyTEM MICITOYHO-KATATU3UPYEMOTO HYKICOMUIEHOTO PACKPBITHS SITOKCHITHBIX
kouter]. OneHka npouiIs cUCTeM BKITIOYANIa aMILTUTYIHBIE U YaCTOTHBIE OCIMIUIATOPHBIC Pa3BEPTKH, a TAKKE
CTallMOHAPHBIC UCTIHITAHNS HA CJIBHT.

YcTaHOBIIEHO, YTO MOJYJIb HAKOIUJICHHS B JHMHEHHOU oOnacTtu Bs3koymnpyrocta (JIBO) 3akoHOMEpHO
camkaercs B psay BDDE > EGDE > PEGDE. Ananu3 aMmmTyIHBIX 3aBUCUMOCTEHN 1ToKa3alt, 9To ruaporens O /150
o0J1aaeT HaMMEHBITIMM 3aracoM MEXaHH4IecKo# cTabmibHOCTH: BBIxon u3 JIBO Habmomaetcs mpu nedopmMarium
1.18%. Cuctemsl, cumutsie BDDE u PEGDE, coxpaHsioT cTpyKTypHYIO LETOCTHOCTB 10 5.96% u 5.74%
COOTBETCTBEHHO. JINHAMUYECKUH Mepexo K KHUIKOMOA00OHOMY COCTOSHUIO (TOYKa KpOoccoBepa MOJIyJIei )
3admukcupoBan s o6pasnoB BDDE u EGDE, Torma xak rems PEGDE coxpansier mpeBaampoBaHHE YIIPyroro
OTKITMKA. B pexxuMe CTallMOHapHOTO CABUTA BCE THAPOTEIH MPOSBHIIN MCEBAOIUIACTHYCCKIN XapakTep TCUCHHS.
MakcuManbHasl CTETICHb CIIBUTOBOTO Pa3KHKEHHS, XapaKTePHU3YIONIasics CHIKEHHEM 3()(MEKTHBHOMN BI3KOCTH Ha
TpH TopsAnKa, BeisiBieHa it BDDE, uTto obecrieunBacT ONTHUMANbHBIC PEOJIOTHYESCKIE TPEMTOCHUTKA JUIS
WHBEKIIMOHHOTO BBEJICHVIS.

Takim 00pa3zoM, BAppUPOBAHUE MAPaMETPOB «CIieiicepay MO3BOMSICT BAPHUPOBATH MAPAMETPHI BI3KOYIIPY-
TOCTH, MEXaHUYECKYFO TPOYHOCTD, KOTOPBIE MOTCHIIMAITLHO CIIOCOOHBI BITUSTh HA YCIOBHS UM (GYy3ur MEeTabOTUTOB
Y KHHETHKY OMOZICrpa/Ialliyl IePCIIEKTHBHBIX MApeHTEPATBLHBIX OMOMATEPUAIIOB.
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Abstract
Sodium hyaluronate-based hydrogels are widely demanded in medicine for the development of injectable
systems. In this work, a comparative study was conducted to evaluate the effect of the nature of various epoxy
agents on the rheological properties of hydrogels under physiological conditions (37 °C).

1,4-Butanediol diglycidyl ether (BDDE), poly(ethylene glycol) diglycidyl ether (PEGDE), and ethylene
glycol diglycidyl ether (EGDE) were used. The synthesized samples had an identical polymer concentration of
2.4 wt.% and a crosslinker mass fraction of 15 wt.%.

It was established that the storage modulus in the linear viscoelastic region (LVR) consistently decreases
in the order of BDDE > EGDE > PEGDE. Analysis of the amplitude sweeps demonstrated that the EGDE
hydrogel possesses the lowest mechanical stability margin: the deviation from the LVR is observed at a strain
of 1.18%. The systems crosslinked with BDDE and PEGDE maintain structural integrity up to 5.96% and
5.74%, respectively. A dynamic transition to a liquid-like state (modulus crossover point) was recorded for the
BDDE and EGDE samples, whereas the PEGDE gel maintains a dominant elastic response. In the steady shear
regime, all hydrogels exhibited pseudoplastic flow behavior. The maximum degree of shear thinning,
characterized by a three-order-of-magnitude decrease in effective viscosity, was observed for BDDE, which
provides optimal rheological prerequisites for injection.

Thus, varying the spacer parameters allows for the modulation of viscoelastic parameters and mechanical
strength, which can potentially influence the conditions of metabolite diffusion and the biodegradation kinetics
of advanced parenteral biomaterials.
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