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M3ydeHue nporeccoB KpUCTAIIU3aMKU BOAHBIX PACTBO-
POB KPHOIIPOTEKTOPHBIX BELIECTB — OJHO M3 BAXKHEUIIUX
HampaBJIeHU COBpeMEHHON KPHOOHUOJIOTHH, TaK KaK C HUMHU
CBSI3BIBAIOT OCHOBHBIC MEXaHU3MBI TOBPEIKICHUS KPHOKOH-
cepBupyeMbIx 0n000bekToB [B.J. Fuller 1 mp., 2004]. OnHako
00111e 3aKOHOMEPHOCTH ATHX MTPOILIECCOB He CHopMyITHpO-
BaHBI 10 CHX HOP. DTO HANVIAIHO IPOABIIIETCS U IIPU U3yde-
HUH SBJICHUA KjacTepHOi kpuctamuzanuu [A.l. Osetsky,
2011].

Beenenue kactepHOH (a3bl HO3BOJSAECT HOCTPOUTD MTOJI-
HbIE JUarpaMMbl COCTOSIHUN KPUOIPOTEKTOPHBIX PACTBOPOB
1 TTOHATH MIPUPOAY FKCIICPUMEHTAIFHO HAOTIOIACMBIX ITPH
X OTOrPEBE OT TEMIEPATYpPhbl CTEK/IOBAHMS T, HO HE HaXo-
JIIIX OOBSCHEHUS B pAMKaX MOJICITH 3BTCKTHIECKOH KpHC-
TaJUTH3aIMHU (P PEKTOB: JOMOIHUTEIBHYIO KPUCTAIUTU3ALHIO
U JIBa [TOCITIEAYIOMINX MTUKA IJIaBIeHUs. B To ke Bpems Bce
0COOEHHOCTH 00pa30BaHuUs HOBOM KiIaCTepHOMU (a3bl Tpe-
OYIOT IOTIOJTHUTENBHBIX UCCIIEIOBAHN.

IIpu n3yueHuu KIACTEPHON KPUCTAIIM3ALMM BOJHBIX
PacTBOPOB IMIHIIEPHHA BEICKA3aHO NMPEAIOI0KEHHUE, YTO i
MPENIIECTBYET MPOIecC 00pa30BaHMsI TPEXMEPHBIX acco-
LIMATOB U3 THAPATUPOBAHHBIX MOJEKYJ KPHOIIPOTEKTOPHOTO
pemectsa [E.B. laBeinoBa, A.U. Ocenkuit, 2011]. Onnako
AQHAJIM3 MOKA3bIBAET, UTO B CHJIY BIIMSHUS SHTPOINUUHOTO
(hakTOpa TaKMe acCOIMATHI B pACTBOPAX ITIHIIEPHHA CTaHO-
BATCSl yCTOMYMBBIMU Npu Temmneparypax 1...T » UTO HCK-
JII0YaeT KJIACTEPHYIO KPUCTAJUIN3ALIMIO Ha ATAIIe OXJIaXe-
Hus. VccrneqoBaHusl MPOBOAMIN C YIETOM TOTO, YTO MPHU
nepexoze oT munepuHa kK [120-1500 BiaustHUE SHTpO-
MIUITHOTO CJIaraeéMOT0 B BRIPAKEHUH JIJIs1 CBOOOTHOM SHEPTUU
CHCTEMBI 0cllabeBaeT U MPOLECCH 00Pa30BaHUS YCTOWIH-
BBIX aCCOIIMATOB U KJIACTEPHON KPUCTAJIM3AI[MH MOTYT
HaOFOaTHCS pH OOJIee BRICOKUX TeMIieparypax. B HacTos-
mieii paboTe ¢ MOMOIIBI0 METOAa 00bEMHOM CKaHUPYFOIICH
TEH30IMJIaATOMETPUH KIIaCTEpHAsi KPUCTAILTU3ALMsI BIIEPBbIC
3aEKCHpOBaHA Ha ATAIe OXJIAXKICHUS pacTBOpa B MHTEP-
Base Temrepatyp —50...—70°C, 4To MOXKET CITy>KUTh OO~
HUTEIEHBIM MTOATBEPKICHHEM KakK 3PQeKTa KIacTepHOMN
KPUCTAIITH3ALINH, TaK U TUIIOTE3bI IBYXCTYIIEHYATOH TPHUpPO-
JIBI 9TOTO SIBIICHHUS.
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The study of crystallization processes of cryoprotective
substances' aqueous solutions is one of the most important
directions of contemporary cryobiology, since the main
mechanisms of injury of the biological objects under cryo-
preservation are related to them [B.J. Fuller et al., 2004].
However, general regularities of these processes have not
been specified yet. This is vividly manifested when studying
the phenomenon of cluster crystallization [A.I. Osetsky,
2009].

Introduction of cluster phase enables the building of
complete diagrams of the states of cryoprotective solutions
and understand the nature of experimentally observed at
their thawing from vitrification temperature 7, but not
having the explanation within the frames of the model of
eutectic crystallization effects: additional crystallization and
two following peaks of melting. At the same time all pecu-
liarities of the formation of new cluster phase require
additional studies.

When investigating the cluster crystallization of glycerol
aqueous solutions there was supposed that it was preceded
by the formation of 3D associates of cryoprotective sub-
stance hydrated molecules [E.V. Davydova, A.l. Osetsky,
2011]. However, the analysis shows that due to entropia
factor these associates in glycerol solutions become resis-
tant at temperatures 7... T, that excludes cluster crystalliza-
tion at cooling stage. The studies were performed taking
into account the fact that during transition from glycerol to
PEO-1500 the effect of enthropia summand in the expression
for the system free energy weakens and the processes of
formation of resistant associates and cluster crystallization
can be observed at higher temperatures. In this work by
means of volumetric scanning tensodilatometry the cluster
crystallization was for the first time found at solution cooling
stage within temperature interval —50...—70°C, which may
serve as additional evidence of both the effect of cluster
crystallization and the hypothesis of two-step nature of
this phenomenon.
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