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OO0pa3oBaHue KiIacTepHOH (a3bl B¢ B KPHOKOHCEPBH-
PYEMBIX C UCTIOJIB30BAHHUEM KPUOMPOTEKTOPHBIX BEIIECTB
OrocHcTEMaX MOXKET MMPUBOAUTH K UX 3HAYUTCIBHBIM ITOB-
pexaenusm. s pa3paboTKH METOAOB MHTHOMPOBAHMS
9TUX MOBPEXICHUI HEOOXOAMMO JeTaIbHOE M3Y4YCHHE
ocobeHHoCTel 00pa30BaHMs U IUIABICHHUS YaCTHII KI1acTep-
HOM (ha3bl.

[enp paboThI — IKCTIEPUMEHTATBHOE U3YUSHHE OCOOCH-
HOCTel 00pa30BaHUS M IUIABICHUS B BOTHBIX PACTBOPAX
rmunepruna u JIMCO meronoMm o0beMHOM CKaHUPYIOTEH
TEH30/IIJIATOMETPUH.

Ocoboe 3HauCHHE UMEET OIpeieNICHHE TeMIIePaTypPHBIX
ATB ¥ KOHLEHTPALMOHHBIX ACﬁ HMHTEPBAJIOB 00pa30BaHMs
Y TUTaBJICHUS KJIaCTepHOHU (Da3bl. YCTAaHOBIEHO, UTO €€ 00pa-
30BaHHE B MPOIECCE OTOTPEBAa HAYMHACTCS Cpaszy Mocie
paccTekioBaHHs pacTBopa. [Ipu 3ToM KiacTepbl MOTYT
00pa30BBIBAaTHCS MPU OOBETUHEHUH Jlaxke cabo THapaTH-
POBaHHBIX MOJIEKYJI KPUOIIPOTEKTOPHOTO BEIIECTBA, YTO
00YCJIOBIICHO HE3HAYUTEIBHBIMU Pa3MepaMu KPUTHYECKUX
3apofpIlIeH Jba U JAHHOTO TeMIepPaTypHOTo MHTEepBaa.
C mNOBBIIICHHEM TEMIIEPATYphl PacTBOpPA JUIS pPeallu3alliu
9TOTO MpoIecca HEOOXOAUMO YBEIWYCHHE CTETICHHU THIpa-
Talyu, COOTBETCTBEHHO, U MTPOLICCC IIABJICHUSA KIIACTCPHBIX
YJacTull CYmECTBECHHO 3aBUCUT OT BCJIMYMHBI UX SAA€P: BHA-
qaJie miaBATCA 4aCTHUIIbI C MUHUMAJIbHBIM Pa3sMEPOM AJpa.

IlokazaHo, YTO B TEMIIEPAaTYpHOM HHTEpBAe ATﬁ 9TH
NIPOLIECCHI HAKJIAABIBAIOTCA APYT HA Jpyra, IpU 3TOM BUJ
3aBUCHMOCTEI 00beMa V' ncciaeayeMoro pacTBopa OT TeM-
niepatypsl T orpenenseTcst KOHKYpEeHIIHEH IBYX MpOIECCOB:
M3MEHEHHEeM 00beMa CHCTEMBI 3a CUeT IUTaBICHHS KJlacTep-
HBIX YaCTHIl U €r0 yBEIMYCHUEM B pe3yJIbTare TEIIOBOTO
pacmupenus xuakoi ¢asel. Ecmu miasnenue daser fe ¢
POCTOM TeMIEpaTypsl MPUBOIUT K YBEIWYCHHUIO 00beMa
cuctems! (JIMCO), To 3Hauenue V(7) B 3TOM MHTepBaie
OyZeT pe3Ko yBEIMYUBATHCS. ECi e TpH TUIaBaeHHN (asbl
Bc oObeM cucTeMbl yMeHbIaeTcs (TIHLIEPUH), TO 00beM-
Hble 3(dexThl OyayT KOMIIEHCHPOBATh JPYT ApYyra, 4yTo Ha
kpuBbIX V(7T) Oyaer MMeTh BUJ CHEIM(DUUCCKUX TTEPETHOOB.
Touky mepern6a TC™ Ha 3TUX KPHBBIX MOKHO aCCOLUHPO-
BaTh C OKOHYAHHUEM IIJIaBICHUSI KJIACTEPHOU (a3bl.

ITo TMOJYYCHHBIM TCH30UJIATOMCTPUUCCKUM KPHBBIM
V(T) onpeneneHa 3aBUCUMOCTh Macchl mf3 oOpasyroreiics
KJIacTepHOI (pa3pl OT BECOBOI KOHIIGHTPAIMH pacTBOpa CB'
[TokazaHo, 4TO 3Ta 3aBUCUMOCTb MMEET SIPKO BBIPRKCHHBIN
MakCUMyM Tipu KoHneHTparuu 50—70%, 9To XOpoIo cor-
JlacyeTcsl ¢ Teopuel KJIaCTepHOM KpucTtaiu3auuu. B nan-
HOM HMHTEPBAJIC JOCTUTacTCsA MaKCUMaJIbHasA KOHILCHTpPAIIUA
TUIPATUPOBAHHBIX MOJIEKYJI KPHOIIPOTEKTOPHOTO BEIIECTBA
U, COOTBECTCTBCHHO, MaKCUMaJIbHAs1 MHTCHCHUBHOCTbh HX
o0bemHeHust B kiactepsl. [Ipu Oosiee HU3KMX KOHIIEHTPAIHSIX
CKOPOCTh 00pa30BaHMs YaCTHIl KJIACTepHOU (ha3bl 3amen-
JISieTCsl U3-3a HEOCTATOYHOIO KOJMYECTBA MOJIEKYN KpPHO-
MIPOTEKTOpA, a IPH 00sIee BBICOKMX — MOJICKYIT BOJBI.
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The Be cluster phase formation in the biosystems, being
cryopreserved with the cryoprotectant substances, may
result in their significant damage. In order to develop the
methods for inhibition of such an injury it is necessary to
study in details the peculiarities of formation and melting
of cluster phase particles. The research aim was to study in
experiment the features of aqueous solutions of glycerol
and DMSO using the volumetric scanning tensedilatometry.

Of special importance was to determine the temperature
ATP and concentration AC, intervals for cluster phase
formation and melting. Its fgrmation during thawing was
established to begin just after solution devitrification.
Herewith the clusters may be formed by combining even
slightly hydrated cryoprotectant molecules, that is stipulated
by a minor size of critical ice nuclei for this temperature
interval. As the solution temperature increases, the imple-
mentation of this process requires the augmentation of
hydration degree. Correspondingly, the melting process
of cluster particles essentially depends on the size of their
nuclei, i. e. the particles with a minimum nuclear size are
melted first.

We demonstrated these processes to be superimposed
over each other within the temperature interval AT,
herewith the shapes of the volume dependences V(7) of
the studied solution vs. the temperature 7 was determined
by the competition between two processes, i. e. a change
in the system volume due to the melting of cluster particles
and its increase as a result of thermal expansion of the
liquid phase. The melting of Bc phase with temperature rise
(DMSO case) leads to an increase in the system volume, so
the V(T) values within this interval will sharply increase.
If during the Pfc phase melting the system volume de-
creases (the case of glycerol), the volume effects will
compensate each other, and on the curves V(7)) it will appear
as specific distortions. The inflection point 7C" on these
curves may be associated with the termination of cluster
phase melting.

According to the obtained tensedilatometric curves V(7))
there was determined the dependency of the mass mp of the
resulting cluster phase vs. the weight concentration of C
solution. This dependence was demonstrated to have a clear
maximum under concentration within the range of 50—
70%, which was in a good agreement with the theory of
cluster crystallization. Within this interval, the maximum
concentration of hydrated molecules of cryoprotectant
substance and, accordingly, the maximum intensity of
their integration into the clusters were achieved. Under
lower concentrations, the formation rate of cluster phase
particles slows down due to a deficiency of cryoprotectant
molecules, and under the higher ones it occurs because of
the lack of water molecules.
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