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N3 pusrueckoit XMMUM pacTBOPOB M3BECTHO, YTO TIPU
M3MEHEHHNH ITapaMeTPOB COCTOSHMS (TEMIIEPaTypa, TaBjIeHHE,
KOHIICHTpAIIMs1) B KOHJACHCUPOBAaHHOU (Daze >KUAKUX pacT-
BOPOB MOT'YT MPOUCXO/UTH JiBa THIA (pa30BbIX MEPEXO/I0B
(®I1) — sxuarocTb-KuAKOCTh (LLPT) 1 KHIKOCTh-KPUCTAILT
(LKPT) [A.A. Tarep, 1993]. Otu sBnenus otHocsrcs k OIT
MEPBOrO POJia, 4TO JieJaeT HEBO3MOKHBIM MX HJCHTHU(H-
Karo Metonamu tepmudeckoro anaimsa [C.C. Topenuk u
ap., 2003]. [ToaToMy /7151 TOHUMAHUS TIPOLIECCOB B CUCTEME
HEoOXOMMO TIPUMEHSTH HHBIE METO/IBI HCCIICIOBAHNSL.

Lenp paboTel — uaeHTH(GUKALMS TPUPOABI (HAa30BBIX
MIEPEX0JI0B B 3PUTPOKOHILIEHTPATE W HATOCATKE METOIAOM
MOJAPU3AMHOHHON MUKPOCKOTIHH.

B pabote ucmonb30Bany JOHOPCKYIO KPOBb, 00paboTaH-
HYI0 KPHOKOHCEPBAaHTOM, pa3paboTaHHOM Ha Oaze lleHT-
PaJbHOTO HAyYHO-MCCIIEOBATEIECKOTO HHCTUTYTA TeMaToNIo0-
ruu U ieperBanys Kposu (Mocksa, Pocenst) (HHAMITIK-11,)
[A.M. TonbreB Ta iH., 2016]. Kinerounyro B3Bech HeHTpUQYy-
rupoBaiu ipu 600 g B Teuenue 10 muH. B3Bech B BUE KarutH
00beMoM 20 MKJT OXJTaXK/IaJId Ha TOBEPXHOCTH Jamiku [letpu
13 CHJIMKAaTHOTO CTEKJIa MapaMH a30Ta Moj, 00bEKTHBOM
noJsIpu3amoHHOro Mukpockona «MUH-8» («JIOMOy,
Poccust). Pesynsrarsl pukcupoBany 1udpoBoii horokame-
poit «<SONY» («SONY», Kuraii).

B ckperieHHOM NOTOKSHUH TTOTSIPU3ATOPOB B HAZOCATIKE
mpu T = —9°C B0300HOBISLIIOCH CBETOMPOIYCKAaHHE, YKa-
3pIBatoniee Ha Haimuuue B cucteme LKPT, B pe3ynbsrare koro-
poro oodpasyercst KpuctaJuaeckas (pasa, HanboJIee BEPOsIT-
HO, JIb/IA.

[Ipy1 MHKPOCKOIMYECKOM HCCIECAOBAHNHU TPOIIECCa OX-
JMaKICHUS B3BECH KOHIIEHTpATa SPUTPOLUTOB B ITHUX YC-
noBusiX mpu T= —12°C BBISIBUIIM pE3KOE €ro MOTEMHEHUE —
KPUTHYECKYIO OMAJICCIEHINIO M OTCYTCTBUE CBETOIPOITYC-
KaHMS B CKPEIIEHHBIX IOJIIPU3aTOpax. ITO yKas3bIBAJIO Ha
Haimmuue B cucremMe LLPT, nporekaroiiero nmo mMmexaHusmy
HYKJI€alUs-pOCT 3apojibliieit, u orcyrcrBue B Heil LKPT.

OTCyTCTBHE KPHUCTAJUIM3ALUU B3BEIIMBAIOIICH CPEIbI
B COCTaBE IPUTPOKOHIIEHTPATA C BBICOKOW BEPOATHOCTHIO
MOXHO OOBSICHUTH €€ BBIPO)KICHHEM B TOHKHE IIPOCIONKH
MEXIy KIeTKaMH, Ie IpeoOiaaroT TOBEPXHOCTHO PACIIO-
JIO’)KEHHBIE MOJICKYJIbI, 1 CTAHOBUTCS HEBO3MOXKHBIM MPOCT-
paHCTBEHHOE (CTEPUYECKOE) pa3/ieieHne KOMIIOHEHTOB Ha
(haspl. B KOMIOMIHOM COCTOSIHUHM BEIECTBA MOTYT MPHOO-
perarh CBOICTBa U OCOOEHHOCTH, B TOM uHmclie U (ha30BOro
MOBEJICHUSI, PE3KO OTIIMYAOIIHECS OT TAKOBBIX B OOBEMHOM
(aze.

Takum 00paszom, (a3zoBoe MOBEACHHE KPUOOHOIOTHIEC-
KOW CHCTEMBI, IPH MPOYUX PABHBIX YCIOBHUSAX, MOXKET
OTIPENIeNATHCS 3aBUCAIICH OT KOHIIEHTPAIIUH KJIETOK TOJI-
LIUHOM CJIOS )KUJKOCTH JAUCIIEPCUOHHOM CpPEbl, pasesisito-
IIEH KJIIETKA BO B3BECH. DTO OOCTOATEIHCTBO HEOOXOIMMO
YYUTBIBAaTh NIPU TIOCTAHOBKE M OIIEHKE PE3YIBTATOB IKCIIEPH-
MEHTOB 10 KPHOKOHCEPBHUPOBAHHIO.
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As it is known from physical chemistry of solutions,
when changing the state parameters (temperature, pressure,
concentration), two types of phase transitions (PT), i. e.
liquid-liquid (LLPT) and liquid-crystal (LCPT) may occur
in a condensed phase of liquid solutions [A.A. Tager,
1993]. Both types of these phenomena belong to the first
genus PT, that makes it impossible to identify them
with the thermal analysis methods [S.S. Gorelik et al., 2003].
Therefore, in order to understand the processes in the system,
some other research methods should be applied.

The research aim was to identify the nature of phase
transitions in erythrocyte concentrate and supernatant
using the polarized light microscopy technique.

Here, we used the donated blood, processed with the
cryopreservative agent, designed at the Central Research
Institute of Hematology and Blood Transfusion (CRIHBT-
11)) [A.M. Goltsev et al., 2016]. The cell suspension was
centrifuged at 600 g for 10 min. The cell suspension as
a drop of 20 pl was cooled on the surface of the soda-
lime silica glass Petri dish with nitrogen vapors under a
lens of MIN-8 polarization microscope (LOMO, Russia).
The results were recorded with Sony digital camera (Sony,
China).

When cooling the polaroids in the crossed position at

—9°C, the light transmission continued, indicating thereby
the presence of LCPT in the system, as a result of which the
crystalline phase of most likely ice, was formed.

Microscopic study of cooling of erythrocyte concent-
rate suspension in liquid nitrogen vapors at —12°C revealed
a sharp darkening, i. e. critical opalescence and the ab-
sence of luminescence in crossed polaroids. This indi-
cates the presence of LLPT in the system, proceeding by
the nucleation-growth mechanism of germs, and the absence
of LCPT in it.

The absence of crystallization of weighing medium
within the erythrocyte concentrate composition may be
most likely explained by its degeneration into thin layers
between the cells, where the surface molecules are pre-
dominant, and the possibility of spatial separation of
components into phases is lost. A substance in a colloidal
state may get the properties and features, as well as the
phase behavior ones, which sharply differ from those in a
volume phase.

Thus, the phase behavior of cryobiological system
depends on the thickness of separating liquid layer of
dispersion medium, determined by the concentration of
cells, which should be taken into account when setting up
and evaluating the findings of experiments on cryopreser-
vation.
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