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WHKancynsnus KIETOK B aJbI'MHATHBIE MUKpPOCHepb
SBISIETCS] TIEPCIIEKTUBHBIM HAIpPaBIEHUEM KIETOUHOH Ouo-
TEXHOJIOTUH, TKAHEBOM MHXXEHEPUH M TPAHCIUIAHTOJIOTHH.
Braromaps cBoeil CTpyKType albrMHATHBIM THAPOTeNb M03-
BOJISIET MHKAIICYJINPOBAHHBIM KJIETKaM OOMEHWBATHCS TTHTA-
TeNbHBIMH BEIEeCTBAMH, IPOAYKTaMH MeTa0O0JIU3Ma, CUT-
HaJIbHBIMH MOJIEKYJaMU U TEPaleBTUUYECKUMH areHTaMu ¢
OKpY>Karollel Cpefoil 1 B TO )Ke BpeMst 00eCIIeunBaeT NMMY-
HOM3OJSAIMI0 MHKAICYJIUPOBAHHBIX KieToK. KynbTunu-
pOBaHHE ME3CHXMMAIBHBIX cTpoManbHbIX KiIeTok (MCK) B
COCTaBe aJIbI'MHATHBIX MUKpOc(hep I03BOJSET U3ydaTh HEKO-
TOpBIE CBOMCTBA 3TUX KJIIETOK, KOTOpPBIE HE POSABISIOTCS IPU
MOHOCJOHHOM KynbTHBHpOBaHMU. K TakuMm cBoiicTBam
MOXXHO OTHECTH, HalpUMep, CIIOCOOHOCTh K MHAYIHUPOBaH-
HOHM xoHAporenHoi nuddepenuuponke. [Ipu uzydeHun
cBoiictB MCK, nHKancy1MpoBaHHBIX B aJIbI'MHATHBIE MUKPO-
cepsl, HeoOXoMUMa pa3padoTka 3PPEKTHBHBIX METOIOB
UX KPHOKOHCEPBUPOBAHHUS IS JaJbHEHIIETO HAKOIICHUS U
JOJTOCPOYHOTO XPAaHEHHUS.

B nannoil paboTe nmpoBeAeHO CpaBHUTEIBHOE U3YUYECHUE
BIUSIHUSL KpUOKOHCepBUpoBaHUs mon 3amuroi IMCO Ha
COXpPaHHOCTh U MeTabonuyeckylo aktuBHocTh MCK uyerno-
BEKa B BUJE CYCIIEH3UH OJMHOYHBIX KJIETOK Y HHKAIICYIHPO-
BaHHBIX B aJbIMHATHBIE MUKPOC)EpHI.

Cycnensuto MCK uenoseka nomemanu B 1,2%-i pact-
BOp aJIbTUHATa HATPUs, IOCIE YETO ¢ MOMOIIBIO CKOHCTPYH-
POBaHHOTO MTHEBMAaTHYECKOTO IeHeparopa Kameilb pPacibl-
asanu B pactBop CaCl,. IlomydeHHble albrHHATHBIE MHKPO-
cdepsl, coaepxamnire MCK, a Takxke UCXOIHYIO CYCHEH3HIO
OJIMHOYHBIX KJIETOK 3aMOPa)XKMBaJH MO 2-3TallHOW Ipor-
pamme B cpene, cogepxamieit 5 wim 10% AMCO, a Taxke
10% OTC. O6pa3upl XpaHUIU B )KHIKOM a30T€ B TEUCHHE
HEJIeJH, TI0CJIe Yero OTOrpeBai Ha BosiHOW Oane nipu 40°C
U OTMBIBAJIM OT KPUOIPOTEKTOpa.

[Tocne ynaneHust KpHONPOTEKTOpa COXPAHHOCTh JECKOH-
cepBupoBanHbIXx MCK o1neHrBanu 1o pesyapraram ABOHHOTO
OKpaIIuBaHus (IIyopeclenH QHaLeTaToM M STUAUYM Opo-
MUJOM C IOMOUIbI0 KOH(OKaJIBHOTO JAa3epPHOT0 CKaHU-
pyromero Mukpockomna. O MeTaboIN4YecKOd aKTUBHOCTH
MCK cyaunu 1o cTeneHH BOCCTAHOBIIEHUS PEIOKC-UHIH-
karopa Alamar Blue npu KyiasTHBHpOBaHUU B TeueHHe 12 U.

YcTaHOBIEHO, YTO IpOIeNypa WHKANCYIALUU HE OKa-
3bIBaJIa CYIIECTBEHHOTO BIHMSHUS Ha XHU3HECTIOCOOHOCTH H
MeTabonnueckyto aktuBHOCTh MCK. Ilocne kpuokoHcep-
BUPOBaHUS IOJ 3amuToi kak 5, Tak u 10% JAMCO anb-
TMHATHbIE MUKPOC(EPH COXPaHSUIN CTPYKTYPHYIO LIEIOCT-
HOCTb, a 3akitoueHHble B HUX MCK xapakTtepu3oBaiauck
KH3HECTIOCOOHOCTHIO M METa00INIECKOH aKTHBHOCTBIO, CO-
IOCTaBUMBIMHU C COOTBETCTBYIOIMMH MOKa3aTeISIMU JEKOH-
cepBUpOBaHHOM cycren3uu oanHouHbix MCK.

[TonmyueHHBIE pe3yNbTaThl CBHIETEIBCTBYIOT O BO3MOXK-
HOCTH COXPaHEHHS >KU3HECIIOCOOHOCTH M MeTabOoIHIecKon
aKTUBHOCTU WHKAIICYJIMPOBAHHBIX B aJbIMHATHBIE MUKPO-
ctepsr MCK nocne KpHOKOHCEPBUPOBaHMUS.

MPOBJIEMbI
KPMOBMONOTUMU
T. 19, 2009, Ne2

Encapsulation of cells into alginate microbeads is
perspective trend of cell biotechnology, tissue engineering
and transplantology. Due to its structure alginate hydrogel
enables the encapsulated cells to exchange nutrients,
metabolic products, signal molecules and therapeutic
agents with environment and at the same time provides
immune isolation of encapsulated cells. Culturing of
mesenchymal stromal cells (MSCs) in alginate microbeads
allows the studying of some properties of these cells, not
manifesting during monolayer culturing. For instance, the
ability to induced chondrogenic differentiation may be
referred to such properties. When studying the properties
of MSCs encapsulated in alginate microbeads the
development of effective methods of their cryopreservation
for further accumulation and long-term storage is necessary.

This study deals with comparative investigation of cryo-
preservation effect with DMSO protection on survival and
metabolic activity of human MSCs as the suspension of
single cells and those encapsulated into alginate
microbeads.

Human MSCs suspension was placed into 1.2% sodium
alginate solution, afterwards using the designed pneumatic
generator of drops it was sprayed into CaCl, solution. The
resulted alginate microbeads containing MSCs as well as
initial suspension of single cells were frozen according to
two-stage program in the medium containing either 5 or
10% DMSO, as well as 10% FBS. The samples were stored
in liquid nitrogen during a week, afterwards they were tha-
wed on water bath at 40°C and washed-out from cryopro-
tectant.

After cryoprotectants removal the integrity of thawed
MSCs was assessed on the results of double staining with
fluorescein diacetate and ethidium bromide using confocal
laser scanning microscope. Metabolic activity of MSCs was
judged on the degree of recovery of redox-indicator Alamar
Blue during culturing for 12 hrs.

It has been established that encapsulation procedure
did not render significant effect on viability and metabolic
activity of MSCs. After cryopreservation under protection
not only 5 but also 10% DMSO alginate microbeads
preserved structural integrity and encapsulated in them
MSCs were characterized with viability and metabolic
activity, comparable with corresponding indices of frozen-
thawed suspension of single MSCs.

The findings testify to the possible preservation of
viability and metabolic activity of encapsulated into alginate
microbeads MSCs after cryopreservation.
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