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BuTpudukanus TpexMepHbIX TKaHEHHKEHEPHBIX KOHC-
TPYKIMH — NMEPCIEKTUBHBIN KpHOOHOIOTHYECKHUI TTOAX O,
HIO3BOJISIFOLIMI COXPaHHUTh KaK )KM3HECTIOCOOHOCTh U PyHK-
IIHOHAJIbHBIE CBOWMCTBA KJICTOK, TaK U CTPYKTYPHBIE 0COOCH-
HOCTH ¥ TPEXMEPHYIO OpraHu3aniio 6rnoodsekTa. MHOroobe-
LIAIONIMM HaIlpaBJIeHUEM TKaHEBOW MH)KCHEPHH SIBIISICTCS
MHKATICYJIAIH KICTOK B aJlblMHATHBIE HOCHTENH. Panee
HaMH ObLIO YCTaHOBJICHO, YTO AJIS yCIEUTHON BUTpU(pUKa-
LIMM MHKAICYITNPOBAHHBIX ME3EHXMMAIIBHBIX CTPOMAJIBHBIX
kierok (MCK) HeoOX01uMO IPOBOANTH O0JIee ITUTENBHYIO
9KCIIO3HUILHUIO C PACTBOPOM KPHOIPOTEKTOPOB MO CPABHEHHIO
¢ cycnensuen kietok. [Ipu aToM Goliee mpoaoKUTEIbHAS
9KCTIO3UIMS 3HAYMMO He BIIMsUIA Ha MOP(OPYyHKIINOHAIb-
Hble cBoMcTBa MHKancynupoBanHbix MCK u mo3Bossiiia
MOJyYNUTh BBICOKHE TOKa3aTeNN UX XU3HECIMOCOOHOCTH
nocje BUTPU(PUKAIIUH. ITO MOXKET OBITH CBSI3AHO C TEM, YTO
MHKAICYISIHS B aJIbTMHATHBIE HOCUTEIHU CHIDKAET HEraTHB-
HOE JIeHCTBHE KPUOTIPOTEKTOPOB Ha 3Tale SKCIIO3UIIHH.

Lenbro naHHO# pabOTHI OBUIO H3YYHUTh BIMSHNE HHKATI-
CYJSIIMH B JIbTMHATHBIE MUKPOCQEpHl Ha XKHU3HECII0CO0-
HOCcTh MCK mocie 3Kco3unuu U BUTpU(UKAUK B MHO-
TOKOMITOHETHBIX PAaCTBOPAX KPHOIPOTEKTOPOB.

B pa6ote ucnonp3oBaiin MCK nepMbl B3pOCIoro 4eino-
Beka 6—8 maccaxeil. B kauecTBe KpHO3AMIUTHBIX cpe[] OBLITO
BBIOpaHo 5 pacTBopoB: pactop 1—10% JIMCO; 0,5 M caxa-
po3sr; 20% 3" 1 20% I1]1 (8,45 M); pacteop 2 — 10% JIMCO,;
0,5 M caxapossr u 30% OI" (7,31 M); pactBop 3 — 10%
JAMCO; 0,5 M caxapo3sl u 40% OTI' (9 M); pacteop 4 — 10%
JIMCO; 0,5 M caxapossr 1 50% II" (10,88 M); pactop 5 —
10% AMCO; 0,5 M caxapo3sl u 60% O1" (12,68 M).

OKCIO3UIMIO MHKANICYTUPOBAHHBIX KJIETOK C PacTBO-
paMHu KpUOIIPOTEKTOPOB IIPOBOIMIIN B TEUEHUE 5 MHH IIPH
20°C. O6pa31pl 3aMOPAKUBAIIH ITyTEM IPSMOTO OTPyKe-
HU B )XuAKUH a30T (—196°C). XKuznecroco6Hocts MCK 1o
U TI0CJIe KPUOKOHCEPBUPOBAHUS OICHUBAIN C UCIOJIB30-
BanueM MTT-recra.

Bb110 yeranoBneHo, yto xxusnecriocodHocts MCK B cyc-
NEH3UHU TI0CNIe 3KCIO3UIMH C PACTBOPAMH KPHOIPOTEK-
TOPOB CHUKAJIACH TTPH YBEJIMYEHUH OOITIeH MOJISIPHOMN KOH-
LEHTpauuy pacTBopa. [Ipn 3TOM 3KCIIO3ULHS KIIETOK B pacT-
BOpeE 5 MPHUBOAMIA K IOJHOW MOTEpE KU3HECIOCOOHOCTH
KJIeTOK. HarmpoTuB, ypoBeHb )KU3HECTIOCOOHOCTH HHKAIICY-
nupoBaHHBIX MCK mocine 9KCIo3uIiy ¢ KaXIbIM U3 pacT-
BOpoB ocraBaicd Bbime 70%. IIpu 3ToM Hcnonb3oBaHHUe
KPHO3ALIUTHBIX PaCTBOPOB C OoJee BEICOKOH 001Iei MOIsIp-
HOI1 KOHIIEHTpaIMeH MTO3BOJIIIO JOOUTHCS OJM3KUX MOKa3a-
Terneil sxu3HecrnocobHocTr HHKancyaupoaHHbx MCK 1o u
T10CIIe 3aMOPAKUBAHU-OTTaHBaAHMS.

[NonydeHHbIe JaHHbBIE CBUIICTENBCTBYIOT O TOM, YTO UH-
kancynauug MCK B anbruHaTHble HOCHUTENH TO3BOJSIET
CHHU3UTH HETaTHUBHOE JIeHCTBHE PACTBOPOB KPHOTIPOTEKTO-
POB, IPOBOANTH OOJIEE [UTUTEIIFHYIO SKCIIO3UINIO B TAHHBIX
pacTBopax Hu, B pesyibraTe, MOBBICUTh 3((EKTUBHOCTD
KPHOKOHCEPBUPOBAHHUS.
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Vitrification of three-dimensional tissue-engineered
contructs is a promising cryobiological approach that allows
preserving both the viability, functional properties of cells
and structural features and three-dimensional organization
of bioobject. Cell encapsulation into alginate carriers is a
promising direction of tissue engineering. Previously, we
have established that a successful vitrification of encap-
sulated mesenchymal stromal cells (MSCs ) needs more pro-
longed exposure with cryoprotectant solution if compared
with cell suspension. In this case more prolonged exposure
did not significantly affect the morphofunctional properties
of'encapsulated MSCs and allowed to achieve high viability
indices after vitrification. This may be due to the fact that
encapsulation into alginate carriers reduces a negative effect
of cryoprotectants at exposure stage.

The aim of this work was to study the effect of encap-
sulation into alginate microspheres on MSCs viability after
exposure and vitrification in multicomponent cryoprotectant
solutions.

We used MSCs of adult human derma of 68 passages.
As cryoprotective media there were selected 5 solutions:
solution 1 — 10% DMSO; 0.5 M sucrose; 20% EG, and 20%
PD (8.45 M); solution 2 — 10% DMSO; 0.5 M sucrose and
30% of EG (7.31 M); solution 3 — 10% DMSO; 0.5 M sucrose
and 40% of EG (9 M); solution 4 — 10% DMSO; 0.5 M
sucrose and 50% EG (10.88 M); solution 5 — 10% DMSO;
0.5 M sucrose and 60% EG ( 12.68 M).

The exposure of encapsulated cells with cryoprotectant
solutions was carried out for 5 min at 20°C. Samples were
frozen by direct immersion into liquid nitrogen (—196°C).
MSCs viability before and after cryopreservation was
assessed using the MTT assay.

The viability of MSCs in the suspension after exposure
with cryoprotectant solutions was established to decrease
with increasing the total molar concentration of the solution.
In this case the cell exposure in the solution 5 resulted in a
complete loss of cell viability. In contrast, the viability level
of encapsulated MSCs after exposure with each of the
solutions remained above 70%. The use of cryoprotective
solutions with higher total molar concentration enabled to
achieve close indices of viability of encapsulated MSCs
prior to and after freeze-thawing.

The findings suggest that MSCs encapsulation into
alginate carriers allows to reduce a negative effect of cryo-
protective solutions, to implement more prolonged exposure
in these solutions and, as a result, to improve the efficiency
of cryopreservation.
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