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AHHOTAUA

'manmypoHaHBl aKTUBHO TPHUMEHSIOTCS B Pa3JIMUHBIX O0NACTSIX MEAMLMWHBI, TAKHX KakK O(TaIbMOJIOTH,
aprtposiorusi, KocMetonorus. IIpy BBeieHNH B OpraHu3M OHHU pa3pylLIaroTcs Mo AeicTBueM ¢GpepmeHToB. s
3aMeJIeHUs ATOT0 Ipolecca T'HalypOHaHbl OJBEPraoT CIIMBaHUIO. Llenpro 3Toro uccienoBaHus sBISETCS
U3y4YeHHE IIyTH CHHTE3a M ONpeleiIeHUe IUIOTHOCTU CLIMBKHU OJIMTOTHAITYPOHAHOB MCXOIHON MOJIEKYJISIPHON
Mmaccel oT 11.2 x/la mo 1800 x/la. [ns n3ydenus myTv poTeKaHus chHTe3a ObUT nenonk3oBaH metox UK-dypee
CIEKTPOCKOINH C MPUCTABKON HApYILIEHHOTO TOJIHOTO BHYTPEHHETO OTpaykeHus. J1J1s OIIEHKH IIOTHOCTH CIIUBKU
WCHOJIb30BaHbl J1Ba pa3MyHbIX MeTona: Metoa Pnopu — Penepa u meron I'yra — [xelimca — Mapka. B nepsom
ClTy4ae IIOTHOCTh CHIMBKH OTIPEICIISUTH 110 CTENIEHH HA0YXaHHsI, 2 BO BTOPOM — IT0 MOJYJIO YIPYTOCTH IPH CKATHH.

Nzmepenst UK-dypbe criekTpbl HCXOTHBIX BEMIECTB M MOJyYSHHBIX YaCTHYHO CIIMTHIX THaTyPOHAHOB.
OmnpeneseHo, YTo MPH CIIMBAHUN YMEHBIIAETCS KOJIMYECTBO THAPOKCUIIBHBIX, KAPOOKCHUIIBHBIX M @MUHOTPYIIIL.
OmnpeneneHa IUIOTHOCTh CIIMBKM JUISI YAaCTMYHO CIIMTHIX THATYPOHAHOB C HMCXOJIHBIMU MOJIEKYJSPHBIMHU
maccamu ot 11.2 x/{a o 1800 k/la. IlokazaHo, 4TO ¢ yBEIMYEHUEM UCXOAHON MOJIEKYJISIPHOM MacChl yBEJIUYU-
BAEeTCs YHCIIO 3BEHbEB, MPUXOASIIINXCA Ha OAHY CIIMBKY. CO CTOPOHBI THATYpOHAaHa B OTBEP)KICHUH MTPUHU -
MaroT yuactue N-aleTunbHble QparMeHThl, KapOOKCUIIBHBIE M THAPOKCHIIBHBIC TPYIITBL. DMOKCHHBIE TPYIIITBI
murmauauiosoro s¢upa 1,4-0yrananona (BJ19) npakTuyeckn mogHOCTBIO mpopearupoBaiu. [ImoTHOCTH
CIIMBKH YMEHBIIAETCS C YBEIMYEHHEM MCXOJHOW MOJEKYJISPHON Macchl THalypOHaHa, YTO MOXET OBITh
CBSI3aHO C TEM, YTO BEICOKOMOJIEKYJISIPHBIE THATYPOHAHBI 00pa3yloT B BOAHOW cpelie IMO0YIISIpHBIE CTPYKTYPBI,
Y Y9aCTh aKTUBHBIX TPYII OKA3bIBAETCS 3aKpPbITA I B3aUMOJICUCTBUS C OTBEPXKIAIOIIUM areHTOM.
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Abstract

Hyaluronans are widely used in various fields of medicine, such as ophthalmology, arthrology, and cosmetology.
When introduced into the body, they are degraded by enzymes. To slow this process, hyaluronans are cross-
linked. The aim of this study was to investigate the synthetic pathway and determine the cross-linking density
of oligohyaluronans with starting molecular weights ranging from 11.2 kDa to 1800 kDa. FTIR spectroscopy
with an attenuated total reflectance attachment was used to study the synthetic pathway. Two different methods
were used to assess cross-linking density: the Flory-Rehner method and the Guth-James-Mark method. In the
first case, cross-linking density was determined by the degree of swelling, while in the second, by the
compressive elastic modulus.

FTIR spectra of the starting materials and the resulting partially cross-linked hyaluronans were recorded.
It was determined that cross-linking reduces the number of hydroxyl, carboxyl, and amino groups. The cross-
link density was determined for partially cross-linked hyaluronans with initial molecular weights ranging from
11.2 kDa to 1800 kDa. As the initial molecular weight increases, the number of units per cross-link increases.
On the hyaluronan side, N-acetyl fragments, carboxyl, and hydroxyl groups participate in curing. The epoxy
groups of 1,4-butanediol diglycidyl ether react almost completely. The cross-link density decreases with
increasing initial hyaluronan molecular weight, which may be due to the fact that high-molecular-weight
hyaluronans form globular structures in an aqueous medium, preventing some of the active groups from
interacting with the curing agent.
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