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WHKancy1ust KIeTOK B MaKpOIIOPUCTHIE aJIbTHHATHBIC
HOCHUTEJH SBJISIETCS IIEPCIIEKTUBHON 00J1aCThIO KIICTOUHON
OMOTEXHOJIOTUH, TKAHEBOH MH)KCHEPUH M TPaHCIIJIaH-
TOJIOTHH. B cBSA3U ¢ 3TUM HEOOXOAMMO 00paTUTH BHUMaHHUE
Ha UCCIIeIOBaHME U pa3paboTKy HOBBIX METOI0B KPHOKOH-
CepBUPOBAHMSI, MMO3BOJIIONINX XPaHUTh OMoMarepuai B
COCTaBE MaKpPOIIOPUCTHIX HOCUTENEH JUTUTEINEHOE BPEMSL.

OueBHaHO, TPaJULIMOHHBIC TEXHOIOTNH KPHOKOHCEPBH-
POBaHHUS KJIETOUHBIX CYCIIEH3HH, BKIIFOUAOIIIE CPAaBHUTEIb-
HO HU3KHE KOHLICHTPAIUX POHHUKAIOIINX KPHOIIPOTEKTOPOB
¥ CKOPOCTH OXJIaXICHHS, HE TIOJXOJIAT JIs1 OMOMHKEHEPHBIX
KOHCTPYKIMH. DTH TEXHOJIOTHH pa3paboTaHbl JUIS IIpe-
OTBpAILEHNUS 00pa30BaHMs BHY TPHKIETOYHOTO JIbAA 32 CYET
BBIXO/Ia BOJIBI M3 KJICTKH U €€ KPUCTALIM3alNU B OKpYKa-
ro1ei cpene. BHekieTouHas KpucTauiM3anus MOXXeT IOB-
JUATh Ha CTPYKTYPY HOCHTENS, YTO NMPHUBEAET K THOETH
BKJIFOYCHHBIX B HETO KJIeTOK. KpHOKOHCEepBUPOBaHHUE Ty TEM
BUTPU(PHKALINH [TO3BOJIET H30€KaTh KPHUCTAIUIN3AINHT KaK
BHYTPHKJICTOYHOMN, TAK ¥ BHEKJICTOYHOH BOJIBI M CBSI3aHHBIX
C 3TUM ITOBPEKACHUHN KIIETOK.

Lenpb uccnenoBanus — U3yUeHHE BIMSHUS KPHOKOHCEP-
BUPOBAHUs, OCHOBAaHHOTO Ha BUTpU(UKAIIMH, HA LIEIOCT-
HOCTh U MeTabO0JINYECKYI0 aKTUBHOCTh ME3€HXHUMAaIbHbIX
crpoMaibHbIX Kietok (MCK), nmHKancynupoBaHHBIX B
aNpruHaTHEIe MUKpochepsl (AM).

MCK koxu yenoBeka 3aKiirouaiv B AM 1 momeniain B
CTaHapTHBIE KpruornpoOupku. [Tocie 2-X 3TaroB SKCIO3UINN
C KPHO3alTUTHBIM PacTBOPOM, coaepkanum 10% aumeTtu-
cynbdokcnna, 20% stunenrukods, 20% 1,2-npomananona,
0,5 M caxapo3bl, KOTOPBI OBLT paHee pa3paboTaH HAMH IS
Butpudukanun cycrniensun MCK n nazsan JIDI1C-1, o6pas-
1161 OBUTH 3aMOPOXKEHBI ITyTEM MOTPYKEHHS B XKHIKUH a30T.
O6pa3ipl oTorpeBanu Ha BojsiHOHM O6aHe pu 40°C 1 0TMBIBa-
JIM OT KPUOTIPOTEKTOPOB IyTeM nomenieHus B 0,5 M pactBop
caxapo3bl € TOCIIEAYIONINM JOOABICHHEM pacTBopa XeHKCa.
[Mocne ynaneHnss KpUONPOTEKTOPOB >KU3HECTIOCOOHOCTH
MCK B coctaBe AM olLieHHBaJIK 110 IBOKHOMY OKpaIlliBa-
HUIO (DIyopecLerH ANAeTaTOM U 3THIANYM OpOMHIOM C
HOMOIIBIO (piryopeciieHTHO MUKpOCKOTiK. MeTabonudec-
Kyto akTuBHOCTE MCK oLieHHBaH 110 CTENEHN BOCCTaHOBIIE-
Hust nHuKaTopa Alamar Blue™ u MTT-TecToM npu KyiisTH-
BUPOBAHUU B TeueHUe 24 .

Bbun onpeiesieHp! onTHMaTbHBIC YCIOBHS CTYHIEHYaTON
skcno3uuuu 1 konueHtpauuu J211C-1 qyis MCK B coctase
AM. ITlocne KpHOKOHCEPBUPOBAHUS, BKIIOYAIOIIETO IBa
stana nob6asnenus [IDIIC-1 B onTUMaNbHBIX YCIOBHSIX,
MOCJICAYIOIIETO OBICTPOTO OXJIAXKICHHS, OTOIPEBA U OTMBIB-
ku oT kpuonporektopoB MCK B cocraBe AM mnokazaHa
HOPMAaJIbHAs! )KU3HECTIOCOOHOCTH M METa0O0IMUEeCKas aKTHB-
HOCTb.

[Tomy4yeHHbIE pe3ynbTaThl CBUACTENBCTBYIOT O BO3MOXK-
HocTH KkprokoHcepBrupoBanus MCK B coctaBe AM mytem
BUTPUDHUKALIH.
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Encapsulation of cells in macroporous alginate carriers
is a promising area of cell biotechnology, tissue engineering
and transplantation. It is required to pay attention to the
detailed study and development of the new methods of
cryopreservation, allowing store biomaterial composed with
macroporous carriers unchanged for a long time.

There is a reason to suppose that conventional techno-
logies for cryopreservation of cell suspensions including
the relatively low concentrations of penetrating cryopro-
tectants and cooling rate in the range 1-50°C/min are not
suitable for bioengineering designs. These regimes were
developed to prevent formation of intracellular ice due to
release of water from the cell and its crystallization in the
environment. However, extracellular crystallization may
affect the structure of the carrier, which in turn will lead to
the death of enclosed cells. Vitrification procedure may
allow to avoid the crystallization of both intracellular and
extracellular water and related cell injury.

The purpose of the study was to investigate the influen-
ce of cryopreservation protocol based on vitrification on
the integrity and metabolic activity of mesenchymal stromal
cells (MSCs) encapsulated in alginate microspheres.

The human skin MSCs were encapsulated in alginate
microspheres and placed to standard cryovials. After 2
steps of exposure with cryoprotective solution containing
10% dimethyl sulfoxide, 20% ethylene glycol, 20% 1,2-pro-
pane diol, 0.5 M sucrose, which we developed recently for
vitrification of MSCs in single cell suspension and called
DEPS-1, samples were frozen by immersion into liquid
nitrogen. Samples were warmed on water bath at 40°C and
washed from cryoprotectants by placing in 0.5 M sucrose
solution with subsequent adding of the Hanks’ solution.
After cryoprotectant removal the integrity of MSCs encap-
sulated in microspheres was assessed by double staining
with fluorescein diacetate and ethidium bromide using
fluorescence microscopy. The metabolic activity of MSCs
was estimated by the reduction degree of indicator Alamar
Blue™ and MTT-test when culturing for 24 h.

Optimal conditions of stepwise exposure and concentra-
tion of DEPS-1 for MSCs within the alginate microspheres
were determined. After cryopreservation including 2 step
addition of DEPS-1 in revealed optimal conditions, following
rapid cooling, warming and removing the cryoprotectants
the alginate encapsulated MSCs significantly kept viability
and metabolic activity.

The obtained results demonstrate the availability of
vitrification protocol for cryopreservation of alginate incap-
sulated MSCs.
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