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B coBpeMeHHBIX NPEACTABICHUSAX O MOBPEXKACHUU
KPHOKOHCEPBHUPYEMBIX OO0OBEKTOB 33 CYET KPHCTaILTH3a-
LMY BOJIBI IPEBATMPYET TOUKA 3pEHUSI O TOM, YTO OCHOBHbBIE
MEXaHU3Mbl TaKUX MOBPEXKIACHUHN NEHCTBYIOT B TEMIEpa-
TYPHBIX HHTEpBaJIaX, JEKAIUX 3HAYUTEIILHO BBIIIE TEMIIEpa-
TYPBI CTEKJIOBaHUSA Tg. Bo MHOroM 310 00YCIIOBJIEHO MOITBIT-
KaMH TPAKTOBATh KPUCTAIUIN3ALIUIO BOTHBIX PACTBOPOB KPHO-
MPOTEKTOPHBIX BELIECTB B paMKax KIACCHYECKUX JHarpaMM
9BTEKTHYECKOTO THIIAa, YTO IPEAIOoJaraeT 3aBepIliCHHE
TIPOILIECCOB Jb000pa3oBanys Npu Temneparypax T >> Tg.
OnHako peanbHO HaO0aeMbIe ITPOIIECChI CYIECT-BEHHO
OTIIMYAOTCS OT 3BTCKTHYCCKOW KPUCTAIUTA3AIUH: (pa30BbIH
nepexo “BoAa-yiel’”’ MpOTeKaeT BIUIOTh 10 TEMIIEPATypPbl Tg,
3HaYUTEJIbHAs YaCTh MOJIEKYJI BOAbI HE KPUCTAJUIU3YETCS U
MIEPEXOINUT B aMOP(HOE COCTOSHHE, B IPOLIECCE OXITAKICHUS
KPHOIIPOTEKTOPHEIX PAaCTBOPOB U OHMOOOBEKTOB MOXKET
00pa30BBIBATHCSI HOBAsi KPHOKOJUTOMTHAS (ha3a, COCTOSIIAS
U3 HAHOKPHUCTAIIJIOB JIbAA M KOMITJIEKCOB “BOJIa — KPUOTIPO-
TEKTOPHOE BEIIECTBO’’ CTPOTO OMPEACIIEHHOTO COCTaBA.

B pabote npoaHain3MpoOBaHbl OCHOBHBIC MPUYHHBI
TaKUX OTIIMYMH U OIIPEIeIICHBI IPaBUIa TOCTPOCHUS peallb-
HBIX HEPAaBHOBECHBIX AMArPaMM COCTOSIHUS OXJIaKJaeMbIX
KpUONPOTEKTOPHBIX pacTBOpOB. [lokazaHo, kKak Ha OCHOBE
PE3YIIBTATOB IO 00BEMHOMN CKAHUPYIOIIECH TCH30IMIIaTOMET-
YU ¥ TEPMOIUIACTUYECKOMY aHAJIM3Y YCTaHOBUTD [apaMeT-
pBI O0JIACTH CYIIECTBOBAaHUS KPHUOKOJUIOMTHON (ha3hl Ha
JUarpaMMax COCTOSIHMSI Pa3jIMYHbBIX KPHUOMPOTEKTOPHBIX
BelecTB. PaccMOTpeH HOBBIA METOJ ONpENEACHHS KOJIH-
4eCTBa CUIILHOCBA3AHHOM BOJIbI M, TIEpEXOAILIEH B aMop(-
HOE COCTOSIHHE B COCTaBe KOMIUIEKCOB ‘“‘Bojla — KPHUOMPO-
TEKTOP”. YCTaHOBIICHBI 3HAYEHHS M, JUTS BOIHBIX PACTBOPOB
mmnepuHa u [120-1500.

Ha ocHOBe mony4yeHHBIX JaHHBIX CHOPMYIUPOBAHbBI
BO3MO)KHBIE MEXaHH3MBI IOBPEKACHUS KPHOKOHCEPBUPYE-
MBIX OMO00OBEKTOB BOJIH3H TEMIIEPATyp CTEKIOBAHUSA U Pac-
CMOTpPEHBI BAPHAHTHI UX HHTHOUPOBAHHS.
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The point of view, that main mechanisms of damages of
the biological objects under cryopreservation take place
within the temperature intervals being significantly higher
the vitrification temperature T_, prevails in contemporary
notions about these damages due to water crystallization.
Mainly this is stipulated with the attempts to interpret the
crystallization of aqueous solutions of cryoprotective
agents within the frames of classic diagrams of eutectic
type, that supposes the competing of ice formation proces-
ses at T >>T . However actually observed processes
significantly differ from eutectic crystallization: phase tran-
sition “water-ice” proceeds up to the temperature T,, major
part of water molecules is not crystallized and transforms
into amorphous state, during the cooling of cryoprotective
solutions and biological objects a new cryocolloid fraction
consisting of ice nanocrystals and “water — cryoprotective
substance” complexes of strictly certain composition may
form.

In the research there were analyzed basic causes of
these differences and the rules of building of metastable
state diagrams of the cryoprotective agents to be cooled
were defined. The way of establishing the parameters of
the existing area of cryocolloid phase in diagrams of state
of different cryoprotective agents has been shown on the
basis of the results on volumetric scanning tensodilato-
metry and thermoplastic analysis. New method of determi-
ning of the amount of strongly bound water m,, transforming
into amorphous state as a component of the “water-cryopro-
tectant” complex has been examined. The values m, for
aqueous solutions of glycerol and PEO-1500 have been
found.

With basing of the obtained results, there were defined
the possible mechanisms of damage of biological objects
under cryopreservation near the vitrification temperatures
and the variants of their inhibiting were considered.

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N22



