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OnHUM 3 HApDKHUX KaMEHIB Cy4acHoi Teopil MOIIKO/PKEH-
HsI KIIITUHHUX CYCIIeH31H IPpH iX HU3bKOTEMIIepaTypHii KOH-
ceparlii € 1BoxdakTopHa Teopis. BoHa mosicHIoe Toi (akT,
10 30epeXKEHICTh yCiX KIITHHHUX CYCICH31H “KyIoomo-
JIIOHO” 3aJIC)KHTH BiJI IIBUIKOCTI OXOJIO/PKEHHS Ha €TaITi KpHC-
Tasi3aii. AJjie peajsbHO MPOTATOM 3aMOPOXKYBaHHS KIIITHH-
HOI cycrneH3il y KOHTeHHepi, 1110 Ma€ TOPIBHSHO BEIUKUN
PO3Mip, oJe MIBUAKOCTEH OXOIOKEHHS € HEOJHOPIIHUM.
B pi3Hux TouKax 3pa3ka MIBUAKICTH OXOJIOPKCHHS Ha eTalll
KPHCTAJI3aIlii € HEOMHAKOBOIO 1 3MIHFOETHCS Y ICSIKAX MEXKaX.
[pu npoMy 30epeKeHICTh OyIb-IKOi KIIITHHA 3aJICKUTH Bi
1 HOJIOXKEHHSI y 3pa3Ky: UMM OLIBLINM € PO3KHU/I IIBUIKOCTEH
OXOJIOKCHHS, THM MEHIIIOIO € 30€PEKEHICTD KIIITHH Y 3pa3-
Ky B I[IJIOMY, OCKIJIBKH IIPH LIbOMY OiJIbIlIa YACTHHA KIITHH
3aMOPOXKYETHCS 31 IIBUIKICTIO, IO BIAPI3HAETHCS BT ONTH-
MaJIbHOTO 3HaYeHHs. CIIiJl TAKOXX 3BEPHYTH yBary Ha Te, 1110
TIPY 3aMOPOXKYBaHHI 01000’ €KTa 3 BUKOPHUCTAHHSM IIPOTPaM-
HOT'O 3aMOPOXKYBaya, siK [IPaBHUJIO0, BAMIPIOBAY TEMIIEPATYPH,
T0 BiIXHJICHHIO ITOKa3aHb SKOTO BiJl 3a1aHOI IIPOrPaMH 3iHc-
HIOETHCSI KEPYBaHHsI MIPOLIECOM OXOJIOJIKEHHS, PO3TaIlO-
BY€ThCA 200 Ha OCi CHMeTpii KOHTelHepa, a00 Ha 30BHIIIHII
fioro noBepxHi. Y 000X BUITaIKaxX Iporpama 0Xo0JI0PKCHHS
BiIXWIIAETHCS BiJ 3a3aerine 3aganoi. OTxe, MpH KPioKOH-
CepBYBaHHI 3pa3KiB IMOPIBHSIHO BEJIUKOTO pO3Mipy BCi pe-
YKMMHI TapaMeTpH 3aMOPOXKYBaHHS 3MIHIOIOTHCS B 3aJI€XK-
HOCTI Bijl po3TallyBaHHsI KJIITHHHU Y 3pa3ky. [Ipu npomy
HEMOXXJIMBO pealli3yBaT ONTHMAIbHI YMOBH 3aMOPOXY-
BaHHS JUIS BCIX KIIITHH OTHOYAcHO. Y 3B’SI3KY 3 IMM BUHUKA€E
po0IeMa ONTHMI3aIlii YMOB 3aMOPOXKYBaHHS 010JIOTIIHIX
00’€KTIB, SIKi MAIOTh MOPIBHSHO BEJIMKI PO3MIpH, 3 ypaxyBaH-
HSIM PO3KHIly PEKUMHHUX MapaMeTpiB OXOJIOMKEHHS st
OKpEMHUX KIIITHH Yy 3pa3ky. HeoqHOpinHiCTh TeMIieparypHUX
TIOJIIB Ta IMIBUJIKOCTEH OXOJIO/KEHHS B KOHTEHHEPI TOPIBHSIHO
BEJIMKOTO PO3MIipy 3 TOYKH 30py ABOX(aKTOPHOI Teopii
KPIOMOIIKO)KEHHSI KJIITHH HEMHUHY4YE HPUBOAUTH 10
3MEHILIEHHS 30epexeHoCTi 61000’ €KTa 1O Mipi 301IbIICHHS
PO3MIpy 3pa3Ka i MBUAKOCTI OXOIOMKEHHs. Y po0OOTi BCTa-
HOBJICHO aHAJIITUYHUI BUPa3, IKUH allpOKCHUMYE€ MOJIe TeM-
nepatyp cycnensii Saccharomyces cerevisiae y iziono-
TIYHOMY PO34YHHI Ha €Tami KpUCTali3aIlil B IIIIHAPHIHOMY
KOHTEHHEpi B 3aJIS)KHOCTI BiJ HOTO AiamMeTpa i MBUAKOCTI
OXOJIOJDKEHHSI 30BHIIIHBOT TOBEPXHI KoHTeitHepa. [TokazaHo,
1110 3HA4YHA YaCTHHA KJIITHH MEPeJl TOYaTKOM KpHCTalizaiil
MO3aKJIITHHHOTO PO3YUHY IOCUTH JOBI'HI IIPOMIXKOK 4acy
EKCIIOHYETHCS TIPH TeMIIepaTypi KpucTanizanii. Tomy npu
PO3po01Ii METOY HU3BKOTEMIIEPATYPHOTO KOHCEPBYBAaHHS
JIOIIUTBHO 3aBYaCHO BU3HAYUTH PE3UCTEHTHICTH KIIITHH JI0
riMOTepPMIYHOr0 30epiraHHs y BiIIOBIIHOMY KPi03aXUCHOMY
CCePEIOBHIIT.
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One of the headstones in present theory of cell suspensi-
on damaging under the low temperature preservation is the
two-factor theory. It explains the fact that the preservation
of all cell suspensions depends in a “dome-like” way on the
cooling rate at crystallisation stage. However actually, du-
ring cell suspension freezing in the container with relatively
big size the range of cooling rates is heterogeneous. The
cooling rate at crystallisation stage in the sample’s different
points is unequal and changes in some limits. At the same
time the preservation of any cell depends on its location in
the sample: the higher cooling rate dispersion is, the lower
is cell preservation in the whole sample, since the majority
of cells is frozen with the rate, different from the optimal
value. Of note is also the fact, that under bioobject’s freezing
with a programmed freezer, the thermometer, by which indi-
ces’ deviation from the fixed program the cooling processes
is controlled, is generally placed either on the container’s
symmetry axis or on its external surface. In both cases the
cooling program deviates from the preliminary fixed one.
So, when cryopreserving the samples of relatively big size,
the all operating freezing parameters are changed depending
on the cell location in a sample. At the same time a simulta-
neous realisation of the optimal freezing conditions for all
cells is impossible. Due to this fact the problem arises to
optimise the freezing conditions for biological objects, hav-
ing relatively big sizes, with taking into account the
dispersion of cooling operating parameters for some cells
in the sample. The heterogeneity of temperature ranges and
cooling rates in the container with relatively big size from
the point of view of two-factor theory of cell cryodamage
inevitably results in bioobject’s integrity decrease with an
increase in sample’s size and cooling rate. An analytical
expression, approximating the temperature range of Saccha-
romyces cerevisiae suspension in physiological solution
at crystallization stage in a cylinder container depending
on its diameter and cooling rate of container’s external
surface, has been established in the research. The most of
cells before beginning of extracellular solution crystallization
was shown as exposed for quite a long time at crystallization
temperature. Therefore when designing the method of low
temperature preservation of expediency is a preliminary
determination of cell resistance to hypothermic storage in
the corresponding cryoprotective solution.
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