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[pn KprOKOHCEPBUPOBAHNH KJICTKH JJIUTEIBHOE BPEMS
XPaHsTCS IPY KPHOTEHHBIX TEMITepaTypax st HOJUIepKaH s
MX KauecTBa IOCJIe OTTanBaHus. B mporecce 3aMopaxknBa-
HUS Pt TTapaMeTPOB BIIUSIET Ha IIOBEICHUE KIICTOK: CKOPOCTb
OXJIQKAEHUSI, CKOPOCTh OTTAUBAHUS, THIT U KOHLIEHTpaLus
kpuonporektopos (KIT), reomerpust oOpasua u Temneparypa
HyKJIeanuu. Bo BpeMst 3aMOpaknBaHUSI-OTTaUBaHUS, 0CO-
OEHHO IPY ONTUMAJIBHBIX ITAPAMETPAX, STH YCIOBHUS MOTYT
00eCTIeYnTh BRICOKYIO BBDKHBAEMOCTB KIIETOK [2].

Bbina ricnionb30BaHa KOMMEPYECKH JJOCTYHASI KPHOMHK-
POCKONMYecKasi yCTaHOBKA JUIsl BU3yaIn3aliy KIETOK B CyC-
IIeH31H, KoTopas BKitoyaeT Monynb «FDCS196 Cryostage
Linkam». O6pasen xpauuiu npu temneparype ot 40 mo
—196°C. I'naBHas mpoGiema 3Toi YCTaHOBKH COCTOHT B TOM,
YTO py4Has! HHULINAIMS KPUCTAIUTU3AINN TPEOYyeT CHATUS
KPBILIKH JUTS 00€CTICYEHNS KOHTAKTa OXJIAK/ICHHOTO MEITHOTO
CTEpXKHS U IlepeoxJIakaeHHOr0 oOpasua. [Tocie aToro mapst
a30Ta Oy/yT 3aTpyAHSATH 0030 10T MUKPOCKOIIOM 1 HaOJI0-
JICHHE 33 Ha9aJIbHBIM POCTOM KPHCTAJIIOB JIbJA M IIEpEMelIie-
HHEM 00pa3noB. B qaHHOM nccieoBaHnY MBI pa3padoTain
HOBOE yCTPOHCTBO MHUINAINY KPUCTAIUTU3AINH JUTS KPHO-
MHUKPOCKOIIMYECKHIX HCCIICIOBAHUHI BOAHBIX PacTBOPOB. B
JTAHHOM yCTpPOMCTBE HCIOIb3YETCSI METHBIH CTEPXKEHb, KO-
TOPBIN OXJIAXKAACTCS C TOMOIIBIO TETUIO0OMEHHHIKA OMBIBAC-
MOTo0 JKUIKUM a30ToM. USB-kaMepa ncrons3yercs Ai1st onpe-
JIeTICHHSI TIOJIOKEHHUS METHOTO HAKOHEYHMKA ITPY HadyaJIbHON
KaJHOpPOBKE, UCTIONB3YSI KOTOPYIO CHCTEMa CMOXET 3aTeM
paccumTaTh paccTosiHEEe 10 oOpasia. TemmepaTypa uzme-
psieTcsi C TOMOIIBIO AOTIOHUTENBHOT0 TepMucTopa (T-Tumna)
B HETIOCPEICTBEHHOH OJIM30CTH OT 00pasua. Jlanee anekTpu-
YECKUH curHall 00padaThIBaeTCs C TOMOIIBIO OTIEPaTHBHON
CXEMBI YCHITUTEIS M KapThl cOOpa JaHHbIX. CHcTeMa IpUBOAa
C JIMHEHHBIM IIarOM MO3BOJISIET IIepeMeIaTh MEHBIN CTep-
KEHb aBTOMATHUYECKH K TIEPEOXIIKICHHOMY 00pa3ily 4epes
OTBepcTHE B Kpblnike. [IporpaMmuoe obecrieueHne KOHTpo-
JUPYET MOJ0XKEHUE M BPEMEHHBIC NTapaMeTphl JBIKCHHS
MEJTHOTO CTEP>KHSI B ITpOLIECCe OXJIaXICHNs 00pasiua H, clie-
JIOBaTEIbHO, CIOCOOHO MHUIIMNPOBATH KPUCTAIUTU3AINIO B
o0pasiie Ipu HeOOXOANMOH TeMITepaType HyKJICalny.

YeTpoiicTBO MO3BOIISIET KOHTPOIMPOBATH TEMIIEPATYPY
HYKJICAIINHU BIUIOTH IO CKopocTu oxnaxaeHus 10 K/muH ¢
TouHOCTHIO 0,2°C. 11 BU3yalnH3alluK pocTa KPUCTAIOB
JIb/1a 1 OCMOTHYECKOTO TIOBEICHHS KJICTOK MPU KPHOKOH-
CEpPBHUPOBAHMH UCTIONB3yeTcs IdpoBoit poroanmapar (Re-
tiga Exi Fast 1394, QImaging). Cuctema Obu1a IPOTECTHPO-
BaHA C IIOMOIIBIO PA3JIMIHBIX PACTBOPOB Ha OCHOBE AUMETHJI-
Cynb(OKCHIa U IPOBEPEHA IIPH PA3THMYHBIX CKOPOCTAX OX-
JIaXICHUS.

Jist ynydiieHusl KadecTBa KPHOKOHCEPBUPOBAHUS
KJIETOK ¥ TKaHEH B MOCIIELYIOMNX KPHOMHUKPOCKOIIMIECKIX
HCCIIeIOBaHMIX OyIeT NCTIONB30BaThCs 3TO HOBOE YCTPOMCT-
BO JUISl HHUIIMAIWH KPHCTAIUTH3ALIH.

Omo uccnedosanue unancupyemes Hemeykum nayu-
HO-UCCNIe008aMENbCKUM 00WeCmBoM 8 PAMKAX Kiacmepa
nepedosoeo onvima REBIRTH.
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In the field of cryopreservation cells are stored at
cryogenic temperatures for long term storage in order to
maintain their quality after thawing. Several process para-
meters affect the behavior of cells during the freezing pro-
cess. These involve the cooling rate, thawing rate, type
and concentration of cryoprotective agents (CPA), sample
geometry and the nucleation temperature. Especially under
optimal parameter settings the conditions during the freeze-
thaw process will lead to high cell survival rates [2].

A commercially available cryomicroscopic setup was
used here to visualize cells in suspension which involved a
LINKAM cryostage FDCS196. The temperature of the samp-
le was controllable from 40 to —196°C. A general problem of
this setup is that a manual seeding process requires the
removal of the lid of the cryostage when a cooled cupper
rod touches the supercooled sample. Then, the nitrogen
atmosphere will disturb the field of view under the mic-
roscope, initial ice crystal growth are hard to observe and
the samples are moved. In this study we developed a new
seeding device for cryomicroscopic investigation of aque-
ous samples. This device uses a cupper rod which is cooled
via a liquid nitrogen flushed heat exchanger. An USB camera
is used to identify the position of the cupper rod tip during
an initial calibration procedure and thus the system can
automatically calculate the distance to the sample. In the
vicinity of the sample the temperature is measured by an
additional thermistor (T-type). The electrical signal is further
processed by an operational amplifier circuit and a data ac-
quisition card. A linear step motor system allows to move
the cupper rod automatically to the super-cooled sample
through an opening in the lid of the cryostage. The software
controls the position and timing of the cupper rod during
the cooling process of the sample and therefore is able to
seed the sample at a desired nucleation tempe-rature.

The device allows to control the nucleation temperature
up to cooling rates of 10 K/min with an accuracy of +0.2°C.
A digital camera (Retiga Exi Fast 1394, QImaging) is used to
visualize ice crystal growth and osmotic behavior of cells
during the cryopreservation process. The system was tested
using various test solutions based on dimethyl sulfoxide
and was verified for different cooling rates.

In future studies the new seeding device will be used in
cryomicroscopic investigations to improve cryopreservation
protocols of cells and tissues.
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