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Panee ObLTH paccMOTpPEHBI TEPMOJHMHAMHYECKHE ac-
MEeKTHI KJIACTEPHOIN KPUCTAIIM3AIUN OXJIaKIAEMBIX KpPHO-
IPOTEKTOPHBIX PACTBOPOB U BO3MOXKHBIE MOJIENIH 00pa3yio-
IMHUXCSA KJIACTEPOB, a Takxke cHOpMyIHPOBaHBI IPUHIUIIBI
ydeTa 3TOro SIBJICHUSI [PH [TOCTPOSHNH COOTBETCTBYIOIIUX JIHar-
pamm coctosius [Ocenxuii A.U., 2009; Ocenxuii A.1.,2011].
[TpuHIMINaTbHOE OTINYNE 3TUX JUAarpaMM OT TPaJUIHOHHO
UCTIONb3YEMBIX B KPHOOHOJIOTUU AUATPaMM 3BTEKTHIECKOTO
THMa 00YCNIOBIEHO BBEICHMEM HOBOH KiacTepHOH (asel B,
YTO BIIEPBBIC TO3BOJIUT OOBSICHUTH IPPEKT NOHIKEHUS JTH-
HUHU CONHAYCA OXJIAXKIAEMBIX KPHONPOTEKTOPHBIX PacT-
BOPOB JI0 TEMIIEPATyphI CTEKJIOBAHUS M OTKPHIBATh HOBBIE BO3-
MO>KHOCTH JUJIsl TPAKTOBKHM MEXaHU3MOB ITOBPEXKICHUS KPUO-
KOHCEPBHPYEMBIX OMOOOBEKTOB B 30HAX BUTPU(DUKALIHH.
OnHako BOIPOC O 3aKOHOMEPHOCTSAX KJIACTEPHOW KpHCTal-
JIM3alUHU BOAHBIX PAaCTBOPOB PA3JIMUHBIX KPHOIPOTEKTOPHBIX
BEIIECTB MO-TPEKHEMY OCTAETCSI OTKPBITHIM U TPeOyeT TIa-
TEJIBHOTO HU3yYEHHS Pa3IMYHBIMU 3KCIIEPUMEHTAIbHBIMU
METOJaMH.

Iens paboThl — UCCIeI0BaTh BO3MOXKHOCTD KIACTEPHOM
KPUCTAJIM3AallMK B BOAHBIX PACTBOPAX INIUIIEPHHA METOIOM
muddepeHnraabHO 00BEMHON CKaHUPYIOLIEH TEeH30IHIa-
TOMETPHUHU.

B pesynbrare MpoBeJCHHBIX HCCIEN0BaHUM OOHapyX eHa
SIPKO BbIpa)kK€HHAast 0COOEHHOCTh KWHETHKH KPUCTAIITH3AINN
pPacTBOPOB B MHTEPBAJIaX NCXOIHBIX BECOBBIX KOHIICHTpAIUN
rnuiepuna C 58...62%. B pacTBopax 9TUX KOHIEHTpAIUH HE
00pa3yloTcsl KpUCTAIUIBI JIbJla Ha JTale OXJIaXKACHUS BIUIOTh
JI0 TeMIIepaTypbl CTEKJIOBAHMUS, HO IPOUCXOIUT HHTEHCUBHAS
KPUCTAJUIM3aLUs BOJBI B IPOIIECCe MOCIEAYIOIEro OTOrpeBa
B nmuamazone temneparyp —100...—60°C. Ilpu sToM Macca
o0pasyromuxcs Ipu OTOrpeBe KPUCTAJUIOB JbAa OIpene-
JIieTCsl TONBKO KOHEYHOW TeMIlepaTypoil MpeiBapuTeIbHOIO
OXNXKAEHHU W KoHUeHTpauued C,, pe3Ko yMEHbUIAACH TIPH
€e OTKJIOHEHHH B 00€ CTOPOHBI OT yKa3aHHOT'O MHTEpBaa.
B ornuume oT BbICKa3aHHBIX paHee NMPEAIONOKEeHUH [3uH-
yeHko A.B. u np., 1982] kuHeTHKa KpUCTAIIU3aLUU PU
OTOTpEBE MPAKTUYECKU HE 3aBUCUT OT COOTHOULICHMS CKO-
pocTeil oXJIaXIeHUs U HarpeBa B 00JIACTH UCIIOJIb3YEMBIX B
Kprobuosioruu 3HaueHUH. C TOUKH 3peHHs KIacCHUYECKHUX
IpeiCcTaBIeHUN MONyYeHHbIe Pe3yJabTaThl NPOTUBOPEYAT
npunnumy Jle-IllaTtenpe u He HAXOAAT OOBICHEHHS B paMKax
3aKOHOMEPHOCTEH 3BTEKTHUYECKOM KpuCTaJUIM3anuy. B cBsa3u
C 9TUM IPOBECH aHanu3 1aHHoro 3¢ dekra c mo3uumii Kac-
TEPHOW KPUCTAJUIM3AIMM, TaK KaK HCCIeJOBAHHBbIC HHTEP-
BaJIbl TEMIIEpATyp U KOHIIEHTPALU XapaKTepHBbI IS )KAIKUX
MHUKpO(a3 B KPHOKOHCEPBUPYEMBIX OMO000OBEKTaX K MOMEH-
Ty pealn3aliy B HUX KIaCTEePHOT0 00pa30BaHMs HAaHOKPUC-
TaJUI0B JbJa. [Ioka3aHo Xopoliee COBIaJEeHHE MOTYYEHHBIX
PE3yJIbTaTOB C KIACTEPHON MOJIENBI0 KPUCTAIIH3AINH, pac-
CMOTPEHBI MEXaHU3MBI MOBPEXICHUS KPUOKOHCEPBUPY-
eMBbIX OHOOOBEKTOB 3a CUET AAHHOIO SABICHMS WU CIeNaHbI
BBIBOJIBI O BO3MOKHOCTH UX MHTMOMPOBAHMS.
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Recently there have been considered thermodynamic
aspects of cluster crystallization of cooling cryoprotectant
solutions and possible models of forming clusters as well
as there were specified the principles of consideration this
phenomenon during building-in of corresponding state diag-
rams [Osetskiy A.I., 2009; Osetskiy A.IL., 2011]. Fundamental
difference of these diagrams from the traditionally used in
cryobiology eutectic diagrams is conditioned by the intro-
duction of a new cluster phase B, which for the first time
will allow the explanation of the effect of solidus line lowe-
ring in cooling cryoprotectant solutions down to vitrification
temperature and open new possibilities for interpreting of
cryopreserved bioobject damage mechanisms in vitrification
zones. However, the task about the regularities of cluster
crystallization of aqueous solutions of different cryopro-
tectant substances has still remained open and demands
careful studying with various experimental methods.

The research aim was to investigate the possibility of
cluster crystallization in aqueous glycerol solutions by the
method of differential volumetric scanning tenzodilatometry.

In the result of carried-out investigations there was de-
tected a strongly marked peculiarity of solution crystalli-
zation kinetics within the intervals of initial glycerol weight
concentrations C 58...62%. In the solutions of these con-
centrations the ice crystals are not formed at the cooling
stage down to the vitrification temperature but intensive
water crystallization in the process of following thawing
within the temperature range —100°C...—60°C occurs. More-
over, the mass of crystals formed during warming is deter-
mined only by final temperature of preliminary cooling and
by concentration C , sharply decreasing during its deviation
towards both sides from the mentioned interval. In contrast
to the previous suggestions [Zinchenko A.V. et al., 1982]
kinetics of crystallization during thawing almost does not
depend on ratio of the cooling and thawing rates in the
range of values used in cryobiology. According to the
classical notions the obtained results contradict Le Chatelier
principle and do not find the explanation in the regulations
of eutectic crystallization. Therefore there was carried-out
the analysis of this effect as for the cluster crystallization
since the investigated temperature and concentration inter-
vals are characteristic for liquid microphases in cryopreser-
ved bioobjects in the moment of occurence of the ice
nanocrystal cluster formation. It was shown a good matching
of the obtained results with cluster model of crystallization,
there were considered the mechanism of damaging of bio-
objects to be cryopreserved due to this phenomenon and
the possibility of their inhibition was concluded.
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