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Wukancynsanus Me3eHXUMaJbHBIX CTPOMAJIbHBIX KJle-
tok (MCK) B anbrunarasie Mukpocheps! (AMC) siBisiercst
MEPCIIEKTUBHBIM HAIPABJICHUEM OMOTEXHOJIOTHMH, TKaHEBOW
UHKEHEpUM U pereHepaTUBHON MeIUIMHBL 3BecTHO, 4TO
MCK B coctaBe AMC Ha IpOTS)KEeHHU UIUTENIBHOrO Ie-
pHUona KyJAsTUBUPOBAHUS COXPAHSIOT HECBOWCTBEHHYIO UM
chepryeckyro hopmy. B HacTosiiiee BpeMsi Bo3pacTtacT MH-
Tepec K TEXHOJOTUM KOAKCHAIBbHON MHKAINCYIAIMU («HIvIa
B MIJIe»), T03BOIsitoNIast rosydars AMC ¢ KHAKAM SIIPOM.
[Tpu stom u3yuenue ¢opmsl u cBoiictB MCK B cocrase
TaKHX MHUKpOC(]ep 0cTaeTcsi aKTyaIbHbIM.

Llenb pa®oThl — cpaBHEHHE JOKAJIM3AlMA U MeTabo-
JINYECKONW aKTMBHOCTH ME3€HXUMAaJIbHBIX CTPOMAaJIbHBIX
KJICTOK B aJIbIMHATHBIE MUKPOC(HEPBI C TBEPIBIM U XKUJIKHM
SIIPOM.

OkcnepuMenTs! npoBoau Ha MCK nepmsl B3pociioro
yenoBeka. [{ns unkancymsauuu B AMC ¢ TBEpIbIM sSIPOM
MCK cmenmBanu ¢ 2%-M pacTBOPOM ajlbI'MHATa HATPHS C
€ro MoCJeIyIONINUM MOKaNeIbHbIM BHECEHHEM B 2%-i1 pact-
Bop CaCl,. AnbruHarHbie MUKPOCHEpPBI ¢ KHIAKAM SIPOM
MOJy4YaJId METOIOM KOAaKCHaJbHON MHKancyIsnuu. B ka-
4yecTBe pacTBopa Juisd (opMHpOBaHUSI BHYTPEHHErO spa
HCTIOB30BANIN KYJIBTYpPaJIbHYIO Cpely C CyCIEH3UeH KIIETOK.
IMomumepuszanuro AMC ¢ )KUIKUM SAPOM OCYIIECTBIISIIN KaK
onucano Bbime 111 AMC ¢ tBepasM aapom. Ilomyuen
Hele AMC kynsTuBHpOBanu B craHaapTHeix it MCK yc-
nosusix. @opmy nonyuaemMelx AMC, a Takxke pacnpene-
nenue u nokamuzayio MCK B HUX OLIEHUBANU € UCIHOJB30-
BaHHEM CBETOBOW Mukpockonuu. JKusnecrocooHocts MCK
OIICHMBAJIN KOMOMHHMPOBAHHBIM OKpalluBaHHEeM (iIyo-
pecuentHbiMH Kpacutermsimu FDA/EB. Merabonueckyto
akTuBHOCTh MCK onpenensinmu ¢ nomompio Alamar Blue
tecta (AB).

OnpeneneHbl OCHOBHBIE MapaMeTphl i MOJIy4eHHUs
AMC c xuxum simpoM. Harborbiiiee BIUSIHUE HAa CTPYKTYPY
¢dopmupyembix AMC oka3bIBaJI CKOPOCTH BbIIABIMBAHHS
xuakocterd. B cocrae AMC ¢ tBeprbm siqpom MCK Obuti
PaBHOMEPHO pacrpejiesieHbl B 00beMe THAPOress U COX-
pansun cpepuueckyto popmy. MCK B cocraBe AMC c
KUJIKUM SIIPOM PACHPENENISIIUCh KOMIIAKTHO U B TEUEHUE
3-X CYTOK KyJIBTHBHPOBaHHMS ()OPMHUPOBAIIN KJIETOUHBIE Che-
pounst. Chepounmst MCK B coctaBe AMC neMOHCTpUpOBaTH
3esieHoe cBedeHue npu okpaimBanu FDA/EB, uto cuje-
TEJNBCTBYET 00 MX KM3HECIIOCOOHOCTH. VIHTEHCUBHOCTH
(iryopecueHIMKM BocCTaHOBIEHHOHW (hopMbl AB B rpymme
MCK B cocraBe AMC ¢ xuakum siipom Obuta Ha 27%
BbIIIE, 4eM B rpymne AMC ¢ TBepAbIM sIPOM.

Takum o6paszom, MCK B coctae AMC c TBep/bIM U
YKUJIKUM $IIPOM MMEIOT Pa3Hoe paclipe/ielieHue U MeTadou-
YECKYI0 aKTUBHOCTb.
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Encapsulation of mesenchymal stromal cells (MSCs)
into alginate microspheres (AMS) is a promising area of
biotechnology, tissue engineering and regenerative me-
dicine. It is known that MSCs in the composition of AMS
over a long period of cultivation retain their unusual sphe-
rical shape. Currently, the nterest in technology of coaxial
encapsulation (‘needle in needle’) allowing to AMS with a
liquid core is increasing. Herewith the study of the shape
and properties of the MSCs in the composition of these
microspheres with a liquid core has remained relevant.

The purpose of this work was to compare the localiza-
tion and metabolic activity of mesenchymal stromal cells
in alginate microspheres with solid and liquid core.

The experiments were performed with adult dermis
MSCs. To encapsulate into the AMS with a solid core the
MSCs were mixed with 2% solution of sodium alginate
and afterwards with its following drop-by-drop introduc-
tion into a 2% solution of CaCl, . AMS with liquid core
were obtained by the method of coaxial encapsulation.
As a solution for forming the inner core, culture medium
with a cell suspension was used. Polymerization of AMS
with a liquid core was carried out as described above
for AMS with a solid core. The obtained AMSs were cul-
tured under standard MSC conditions. The shape of
AMS, as well as distribution and localization of MSCs in
them were assessed using light microscopy. The viability
of MSCs was estimated by combined staining with fluo-
rescent dyes FDA/EB. The metabolic activity of MSCs
was determined using Alamar Blue test (AB).

The main parameters for obtaining the AMS with a
liquid core were determined. The greatest influence on
the structure of the formed AMS was provided by the
speed of extruding liquids. Part of the AMS with a solid
core MSCs were uniformly distributed in the volume of
the hydrogel and retained a spherical shape. The MSCs
in the composition of AMS with liquid core were distri-
buted compactly and within 3 days of culturing, they for-
med cell spheroids. Spheroids of MSCs as components
of AMS demonstrated green fluorescence during staining
with FDA/EB, indicating their viability. The fluorescence
intensity of the reduced AB in the group of MSCs as
components of AMS with a liquid core was 27% higher
versus the group of AMS with a solid core.

Thus, the MSCs as a component of AMS with a solid
and liquid core have various allocations and metabolic
activity.
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