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WHKarncynsinust ®KUBBIX KIETOK B MOJYIPOHHIIAEMbIE
MaTpHIbl ObUIa MpeasiokeHa Kak Hauboliee mepcrex-
THBHBIM METO]I JICUCHHSI XpOHNYECKUX 3aboneBannii. OnHaxo
JIOCTYITHOCTH HEKOTOPBIX THIIOB KJIETOK, TAKHX KaK CTBOJIOBBIE
KJIETKHU YeJIOBEKa, B CBOIO OUYepe/ib, YBEIMUMUBAET IIOTPEO-
HOCTb B TOM, YTOOBI TaKHe KJIETKH XPAHUIIUCh B TCUCHUE
JUTUTEIEHOTO BPEMEHHU 00BIYHO C HCIOIb30BaHNEM METO/1a
KPHOKOHCEPBHPOBAHUS, KOTOPOE MOXKET NIPHYMHUTH BPE
kietkam. [loaynpoHuiiaeMbie MeMOpaHbl, BHICTYIIAs B Ka-
yecTBe pe3epByapoB st kpuonporekropoB (KII), moryT
3aIIUTUTD KIETKH IPH KPHOKOHCEepBUpoBaHuH. Kpome Toro,
HeOOJIBIIIIE MUKPOKAIICYJIBI HA OCHOBE abruHara (300 Mxm)
UMEIOT 0OJIbIlIe MPEUMYLIECTB 110 CpaBHEHHUIO ¢ Ooliee
KPYNHBIMH B Clly4ae TPaHCILUIAHTAUH U KPHOKOHCEP-
BUpOBaHUs Onaronaps Oonplield yaeabHOH IUTOMATN
MTOBEPXHOCTH ¥ MEHBIIIEMY COIEPKaHHIO BOJIBI B HUX.

B cBs131 ¢ 3TUM HamMy ITOKa3aHa BO3MOKHOCTb PUMEHE-
HHSI TEXHOJIOTHH WUHKAIICYJISIIIMK C UCIIOJIb30BAHUEM aJlb-
TMHATA JIs1 yBEJINUCHHUS )KU3HECTIOCOOHOCTH KIIETOK 110CIe
KPHUOKOHCEPBHUPOBAHHUS, a TAKXKe IS MOAAEpPKaHUS
HOPMAaJIbHOW CKOPOCTH MX Hpojudepanuy mocie oTTau-
Banus. ®ubpobmacter NIH 3T3 (5%10° ki1/min) ObuTH HH-
KancyaupoBausl B 1,5 nim 2,0% (macca/o6beM) aapruHar-
HBIX MUKpOKaricynax (auamerp ~250 MKM) B CTEPHIIBHBIX
YCIIOBUSX C HMCIOJb30BAHUEM TEXHOJOTHUU C BBICOKHM
HanpsDKEHHEM W paHee ONTHMHU3MPOBAHBIX MapaMeTpOB.
KpnoxoHcepBHupoBaHHEe POBOIMIN € IIPOTOKOIOM 2 K/MuH
10 —30°C u mpu SK/mun ot —30 10 —80°C, ucmonp30BaIn
cpeny DMEM ¢ 20% FCS u 10% DMSO. PazmopakuBanue
npoBogwn npu 20°C ¢ UCMONIb30BaHUEM CTaHAAPTHOTO
obopynosanust. [Ipomudeparyro 1 Kn3HECIOCOOHOCTH UH-
KalCyIMPOBAaHHBIX KIJIETOK 10 KPHOKOHCEPBUPOBAHUS
U 1I0CJI€ OTTauBaHUs OLIEHUBAIIU C IOMOLIbIO TecToB MTT
u Calcein AM/Ethd cootBercTBeHHO. C TOMOIIBI0 MUKPO-
ckora «Carl Zeiss Axiovert 200M» np# yBeIn4eHHH 5% Hin
10x u mporpammsl «AxioVision V 4.8.2.0» Habmonamm 3a
U3MEHEHUSIMH B MOP(OJIOTUH aJIbTHHATHBIX MUKPOKAIICYJI.
®ubpodiactel NIH 3T3 nuKancynupoBaiy B aTbTHHATHBIC
MHKPOKAIICYJIbI IPU KOHLEHTpauuu okoso 130+24 kierok
Ha Karcyiry. [ IpeqiBapuTenbHbIe pe3yinbTaThl BEDKHBAEMOCTH
KJIETOK T10CJIE MHKAIICYJISIMY BBISBHJIIM, YTO JIEKTPOPACIIbI-
JICHHE SIBJISIETCS MOIXOASIINM METOIOM ISl 3aKJIFOUCHHS
KMBBIX KJIETOK. MUKPOCKOIMYECKNE HAOMIOICHHS [TOKa3alIH,
YTO HU3KOTEMIIepaTypHas 00paboTka 1 Iocienyomiee oT-
TalBaHUE CYLIECTBEHHO HE BIUSIIOT HA MOP(OIIOTHIO allb-
THHATHBIX KaIlCyll — OHU ObUTM CTaOMJIBHBIMU M OKPYIIIOW
¢dopmsbl. Pe3ynbraTsl aHann3a RU3HECIOCOOHOCTH KIICTOK
MOKa3aJIM YBEIMUYCHHUE >KU3HECIOCOOHOCTH MHKAICYIIH-
PpOBaHHBIX KJIeTOK Ha 10% mocie KprHOKOHCEPBUPOBAHUS T10
CPaBHEHHIO C HEMHKAIICYJIMPOBAaHHBIMH. AHAJIH3 poJIUde-
pauuu ¢ MTT mokasai, 9To KIETKH JEIISTCS U ITOCIIE OTTau-
BaHMs. J{11s1 nanpHeHIero MoBbILCHNS )KU3HECTIOCOOHOCTH
KJIETOK HEOOXO0AMMO HaiiTH Hanbosiee MOAXOASAIINE METO b
3aMOpaKUBAHUSA-OTTANBAHMS, & TAK)KE aJIbTEPHATHBHBIC U
HanOoee 6e3omacHsble 1 KiieTok KIT.
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Encapsulation of living cells into semi-permeable
matrices has been proposed as a most promising method to
treat chronic disorders. However, the availability of some
cell types such as human stem cells, in turn, promotes the
need for such cells to be preserved for longer periods of
time, commonly using cryopreservation procedures, which
can cause injuries to the cells. Semi-permeable membranes
might protect the cells during cryopreservation, serving as
reservoirs for cryoprotective agents (CPAs). Additio-nally,
smaller alginate-based micro-capsules (300 pm) offer more
advantages over larger ones for transplantation and cryo-
preservation owing to higher specific surface area and less
water content.

Herein we indicate the possibility for alginate-based
encapsulation technology to improve the post-cryopre-
servation viability of living cells as well as to support their
normal rate of proliferation after thawing. NIH 3T3
fibroblasts (5%10° cells/ml) were encapsulated into 1,5% or
2,0% (w/v) alginate micro-capsules (diameter ~250pm) under
sterile conditions using high-voltage processes based on
previously optimized parameters. Cryopreservation was
conducted under 2 K/min to —30°C and 5 K/min from -30°C
to —80°C freezing protocol using DMEM, 20% FCS, 10%
DMSO as freezing medium. Thawing was performed at 20°C
using standardized equipment. The proliferation and via-
bility of encapsulated cells before cryopreservation and
after thawing was measured using MTT and Calcein AM/
Ethd assays respectively. The change in morphology of
alginate micro-capsules was observed under Carl Zeiss
Axiovert 200M microscope using 5% or 10% magnifications
and AxioVision V 4.8.2.0 built-in software.

NIH 3T3 fibroblasts cells have been encapsulated into
alginate micro-capsules at a density of approximately 130 +
24 cells per capsule. Preliminary results on cell survival after
encapsulation found that electrospraying is a suitable tech-
nique for living cells entrapment. Microscopic observations
showed that low temperature treatment and further thawing
did not significantly affect the morphology of alginate
capsules - they appeared to be stable and round in shape.
The results of cell viability assays indicated an increase in
viability of encapsulated cells post-cryopreservation as
compared to non-encapsulated by 10%. The MTT pro-
liferation assay showed that cells proliferate well after
thawing. In order to further improve the viability of cells,
the most suitable freezing and thawing protocol as well as
the finding of alternative and less-harmful for the cells CPAs
are of necessary and will supplement this study.
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