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B pabote aHaM3upyroTCs 3aKOHOMEPHOCTH KPUCTAIIIH-
3aIiK HanOoJee BOCTPEOOBAHHBIX TIPH PEaTN3aLiN TEXHO-
JIOTUi KPUOKOHCEPBUPOBAHMUS BOAHBIX PACTBOPOB MOJIHOIOB
u criupToB. [TokasaHo, 4To quarpaMMel COCTOSTHUM 3TUX pacT-
BOPOB MMEIOT PAJ OYEHb BAXKHBIX I MPAKTHYECKOU
KPHOOMOJIOIUU 0COOCHHOCTEI:

— CYLIECTBYET OIpeesieHHast KOHIIEHT AU KPHOIIPO-
TEKTOPHOTO BEIECTBA Cg, HIDKE KOTOPOH B OXJTaXKIaeMbIX
pacTBopax He 00pa3yroTCsl OTAENbHBIE KPUCTAJLIBI 3TOTO
BEIECTBA, YTO MOJHOCTHIO HCKIIOYAeT BO3MOXKHOCTD
SBTEKTUYECKOM KpUCTaJUIM3alUU JAaHHBIX pacTBOpOB [A.].
Osetsky, 2009];

— B M3YyUYEHHBIX pacTBOpax Halmonaercs ocoObIi BUA
KPUCTAJTU3ALMH, TIPUBOAALINA K 00pa30BaHUIO HOBOH
kiacrepHoi dasel [A.L. Osetsky, 2011], B pe3ysbrare 4ero
HIJKE HEKOTOPO#l XapaKTepHoii Temmeparypsl 7, KpHOIIPo-
TEKTOPHBIE PACTBOPHI JOJDKHBI PacCMaTPUBATHCS Kak
Tpex(da3Hble CUCTEMBI «PACTBOP — KPUCTAILIBI JIbJa —
KJIACTEPHBIE YaCTHIIBI»;

— CyIIECTBYET HHTEPBAJ KOHIEHTpanui C ... Cg, B KOTO-
POM ITPOUCXOINT TOIBKO KJIACTEPHAS KPHCTAJUTM3ALIS U Ha-
OiromaeTcst 0CoObI BU EPEOXIIaKACHHS pacTBOPa, KOTna
KpPHCTAJUIN3AIMS IPAKTHYECKN OTCYTCTBYET IPH OXJIaXIe-
HHH ¥ TIPOTEKAET TOJIBKO ITPH ITOCIIETYIOIIEM OTOTPEBE Cpasy
TI0cJIe paccTeKJIOBaHus aMopdHoH (pakuny.

OKCIepHUMEHTaIbHO OKA3aHO, YTO B 3aBUCUMOCTH OT
THUIIa KPUOTIPOTEKTOPHOTO BeLecTBa 00Pa3yIOTCs KiacTep-
HBIE YaCTHUIIBI IBYX BUJIOB, IPECTABIISAIONINX COOO0M HaHO-
KPHUCTAJUIBI JIbJIa, OKPYKEHHBIE KPUCTAJUTMYECKOH (HAIIpH-
Mmep, pactBopsl JIMCO) unu amopdHoii (HanpuMep, pacTBo-
pBI DHiepruHa) 000JI0YKOM U3 MOJIEKYJ KPHOMPOTEKTOPA.
3T0 00CTOSITENTHLCTBO YXYAIIAET 3allIUTHBIE CBOWCTBA KPHO-
IIPOTEKTOPOB, 00Pa3yIOMINX KIIACTEPHbIE YACTHIIBI BTOPOTO
tuna. Mx nosiBiaeHne BOJIM3H TEMIEpaTyp CTEKJIOBAHUS
CONPOBOXAAETCA YBEIMYCHHEM 00beMa M IPUBOIMT K
PE3KOMY CKauKy JAaBJICHUS B PACCTEKIOBABIINXCS KHIIKUX
Mukpodaszax. Kak ciencrsue npoucxXoquT HOBpEXICHHE
61000BEKTOB 32 CYET IIACTHUCCKON pelakcaliiy ATHX JaB-
neHuil. JlaHHBIA akT ciemyeT yuuThIBaTh IPU BBIOOpE
ONITHMAJIBHBIX KOHLICHTPAIM KPUOIIPOTEKTOPHBIX BEIIECTB,
0COOEHHO TakWX Kak miumepuH u [130, o6pasyronux kiac-
TEpHBIE YaCTHIIBI C aMOP(HBIMHU TOBEPXHOCTHBIMH 000JI04-
KaMH.
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The crystallization regularities for the most actual
aqueous solutions of polyols and alcohols, when imple-
menting the cryopreservation technologies have been
analyzed in this research. State diagrams for these solutions
have been shown to have a number of very important pecu-
liarities for practical cryobiology such as:

— certain concentration of cryoprotective substance Cg,
below which no separated crystals of this substance are
formed in solutions under cooling, completely excluding
the possibility of eutectic crystallization of these solutions
[A.L Osetsky, 2009];

— in the studied solutions there is observed a special
crystallization type, resulting in new cluster phase formation
[A.L Osetsky, 2011], whereby below a certain characteristic
temperature T, the cryoprotective solutions should be
considered as the three-phase systems ‘solution — ice
crystals — cluster particles’;

— there is the concentration interval C....C , where only
acluster crystallization occurs and a special type of solution
overcooling is observed, when the crystallization is virtually
absent under cooling and proceeds just during following
thawing right after amorphous fraction devitrification.

It was experimentally demonstrated, that depending on
a kind of cryoprotective substance there were formed the
cluster particles of two types, representing the ice nano-
crystals, surrounding by crystalline (for example, DMSO
solutions) or amorphous (glycerol ones, for instance) mem-
branes from cryoprotectant molecules. This circumstance
worsens the protective properties of cryoprotectants, form-
ing the cluster particles of the second type. Their occurrence
near devitrification temperature is accompanied by an
increase in volume and results in a sharp pressure jump in
devitrified liquid microphases. As a result, the bioobject
injury occurs due to plastic relaxation of these tensions.
This fact should be taken into account when selecting the
optimal concentrations of cryoprotective substances, es-
pecially such as glycerol and PEO, forming cluster particles
with amorphous superficial membranes.

problems
of cryobiology

Vol. 22, 2012, Ne3



