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Kpuorenu nonusuamnosoro crnupra ([IBC) obpasyroTcs
B pe3yJbTaTe KpHOreHHOH 00pabOTKH KOHIIEHTPUPOBAHHBIX PaCT-
BOPOB JlaHHOTO nojumepa. CBONCTBA M CTPYKTypa KpHoreieu
IBC (KI'TIBC) onpenensirotcst TakMMH (haKTOpaMu, KaK XapakTe-
PUCTHKH TOJIHMEPHOTO TeIeo0pa3oBareisi, ero KOHICHTPALHUs
B HCXOJHOM PacTBOpE, TEMIIEPATYPHBIC PEXKUMBI KDHOCTPYKTY-
puposanus. [IpuniunuansHoi ocodbernoctsio KI'TIBC siBisieTcst
Makporopucras rerepodastas Mopgosorus. Pazmeps! u «apxu-
TEKTypa» TaKUX 0P HMEIOT CYIIECTBCHHOE 3HAUCHHUE JIJISI HHTET-
panbabIX cBoiicTB KI'TIBC. B HacTosiIIee BpeMst 9TH relieBbIE Ma-
TepHaJIbl [IPUBIIEKAIOT OOJIBIIOE BHUMAHHUE B IUIAHE NX MCIIONB30Ba-
HUS TS IPAKTUYECKUX 1IeJIel, 0COOGHHO B TaKUX 00JacTsIX, KakK
OMOTEXHONOTHA W pa3paboTka MaTepUaoB OMOMEIUIITHCKOTO
Ha3HAYCHMUSL.

IMockoneky mist yenemsoro npumenenust KITIBC nHeo6xomu-
MO YETKO ITPEJICTaBIATh, KAK XapaKTePHUCTUKN CaMOro resieobpaso-
Batens (T. e. [IBC), ycioBust KpHOTEHHOTO MpoIIecca BIUSIOT Ha
KOMIDIEKC (DM3UKO-XUMHICCKHIX M IKCIDTyaTal[HOHHBIX ITOKa3aTemeit
rejieBoi MaTPUIIBI U Ha €€ OPUCTYIO MOP(OIOTHIO, HAMH OBLIH
BBINIOJIHEHBI MCCIIEOBaHMsI, PE3yJIbTaThl KOTOPBIX MOCIYKUIH
OCHOBOI U1t BBIOOpa Kpuorenei [IBC, obmagaromux Habopom
CBOICTB, KOTOpbIE HamOoJiee MOJHO OTBEYAIOT 00NacTH UX
npumenenust. Ha octose KI'TIBC 0b1t1 pa3paboTaHbl CIACAYIOIINE
CHUCTEMbI OMOTEXHOJIOTMYECKOTO MpPEAHA3HAYCHUS: HOCUTEIH
MMMOOIIM30BaHHBIX (PepMEHTOB (KaK JIsl KOBAICHTHOH (prKcarmu
OCIKOBBIX MOJIEKYJ, TaK M KOMIIO3UTHBIX OHMOKAaTaln3aTOpOB,
B KOTOPBIX HepacTBopuMas Gopma pepMeHTa BKIIIOYCHA B 00bEM
KpPHOTeNIs B KaueCTBE IUCIIEPCHOTO HAOJIHUTENS); HOCHTEIN
MMMOOWIN30BaHHBIX KIIETOK MHKPOOPTaHU3MOB, MAaKPOIIOPHCTHIE
nMMyHOa(PHUHHBIE COPOCHTBI; TeJIeBbIC OCHOBHI INTOTHBIX ITUTA-
TENBHBIX CPEL; «3AlHIICHHBIS) HOHOOOMEHHBIE CMOJIbI U 1p. Hau-
OoJiee MPeANOYTUTENBHOM GOPMOit YaCTHIT Pa3TUYHBIX HOCHTEIICH
SIBIISTIOTCSL C(EpUIECKIE TPAHYJIbI, TIOATOMY ObLIA CO3/1aHa CIIe-
LOUabHAs KPUOTPAHYISIIMOHHAs YCTAaHOBKA, MO3BOJISIFOIIAS TI0-
JIyyaTh rpanyaupoBanHsle kpuorenu [IBC pasmepom ot ~0,2 1o
3—4 MM C 10CTaTO4HO Y3KHUM pacHpeneIeHueM pa3MepoB YacTull.

[Toxazano, uto kpuorenu [IBC sBISIOTCS MEpCIEKTUBHBIMU
HOCHTEJISIMH JJIs1 IUMMOOWIIA3aIIUH MOJIEKYIT X KIIETOK. Makpomno-
puctas crpykrypa KI'TIBC oGecrieunBaeT He3aTpyIHECHHBIH
MacCOIepPeHOC CYOCTPATOB U MPOYKTOB/METabOIUTOB K U OT OHO-
JIOTHYECKH aKTUBHOTO JACHCTBYIOIIETr0 Hadalia (JIMraHabl, )epMeH-
THI, KJIETKH). XuMudeckas cTpykrypa [IBC maeT Bo3MOKHOCTh
C TIOMOIIBIO JOCTATOYHO MPOCTHIX HPEBpAILCHUI BBOJUTH pa3-
JTUYHbIe (YHKIHMOHAIbHBIE IPYIUPOBKU Ha HocuTenb. KITIBC
001a7af0T BEICOKIMH IIPOYHOCTHBIMH XapaKTEPHCTHKAMH, & MaT-
Py HOCHTES SIBISIETCS YIIPYTOBS3KUM HEXPYIIKHM MaTepHAaIoM,
HE [o/IBepraeMoM abpa3uBHOMY M3HOCY, AaXe IPH HHTEHCUBHOM
nepemenrBanny. KI'TIBC umeroT TepMoCTabMIIbHOCTD, JOCTATOY-
HYI0 115 QYHKIHOHUPOBAHHMS MMMOOWIM30BAaHHBIX TEPMOCTa-
OMIBHBIX (PEPMEHTOB M TEPMO(HIBHBIX IITAMMOB MHKpPOOpTa-
Hu3MOoB. Kpuorenu [IBC 061a1a0T BEICOKOH XUMHYECKOH U OHO-
JIOTHYECKO# CTOMKOCTBIO, a reiacobpasosarensr — [IBC — 6uo-
COBMECTHUMBIN HETOKCUYHBIH, TIOCTYIHBIN M HEOPOTr 0¥ OJIUMED,
KOTOPBIN MOXET HCIIOIB30BaThCS IIOBTOPHO 11O CIIE HHAKTHBALIUT
OUOJIOrNYECKUX KOMIIOHEHTOB.
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Cryogels of polyvinyl alcohol (PVA) are formed as a result of
cryogenic processing of the concentrated solutions of polymer.
Properties and structure of PVA cryogels (PVSCGs) are determined
by the factors such as characteristics of the polymer gel former,
its concentration in the initial solution, temperature regimens of
cryostructuring. The principal feature of PVSCGs is macroporous
heterophase morphology. Dimensions and ‘architecture’ of such
pores are essential for the integral properties of PVSCGs. Nowa-
days these gel materials due to their high porosity and excellent
mechanical properties attract a lot of attention in their use for
practical purposes, especially in such areas as biotechnology and
the development of materials for biomedical applications.

As for the successful use of PVSCGs it must be clear how the
characteristics of the gelling agent (i.e. PVA), the conditions of the
cryogenic process affect the complex of physico-chemical and
performance parameters of the matrix and its porous mor-phology,
we have carried out the investigations the results of which served
the base for selection of PVA cryogels with properties that best
correspond their field of application. The systems following
biotechnological purposes based on PVSCGs have been deve-
loped, they are the carriers of immobilized enzymes (for covalent
fixation of protein molecules and composite biocatalysts where
the insoluble form of enzyme is included in the scope of cryogel
as disperse filler); carriers of microorganisms’ immobilized cells,
macroporous immunoaffinity sorbents; gel bases of solid nutrient
media, ‘protected’ ion exchange resins, efc. The most preferred
form of particles of different carriers are spherical granules,
therefore there was developed a special cryogranulating set-up
allowing to obtain granulated PVA cryogels with size of from
~0.2 to 3—4 mm with rather narrow distribution of particle sizes.

It has been shown that PVA cryogels are prospective carriers
for immobilization of molecules and cells. Macroporous structure
of PVSCGs provides unhindered mass transfer of substrates and
products / metabolites to and from the biologically active effective
agents (ligands, enzymes, cells). The chemical structure of PVA
enables with quite simple transformations to introduce various
functional groups to the carrier. PVSCGs have high strength
characteristics, and the matrix of the carrier is viscoelastic non-
fragile material, not exposed to the abrasion even during intensive
stirring. PVSCGs have thermal stability sufficient for the
functioning of immobilized thermostable enzymes and thermo-
philic strains of microorganisms. PVA cryogels have high chemical
and biological stability, gelling agent PVS is biocompatible, non-
toxic, available and inexpensive polymer that can be re-used after
inactivation of biological components.
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