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Introduction and goals

The aim of this work is to investigate the possibilities of us-
age of multipotent mesenchymal stromal cells (MMSC) as
a platform for delivering drugs which are contained in hy-
brid polymeric microcapsules. MMSCs are a cell population
with high potential which due to the phenomenon of path-
otropism can solve the problem of target drug delivery by
acting as a carrier. Thus, combination of the biological phe-
nomenon of cell migration and the high loading capacity of
polymer capsules will allow targeted delivery of a substance
without external and internal effect on carrier cells. To test
the technique, doxorubicin and vincristine were selected as
antitumor drugs with a dose-dependent effect, which are in-
cluded in many polychemotherapy regimens.

Methods

In this study, hybrid microcapsules of various sizes (5 pm,
1 um, 0.5 pm) were synthesized using Layer-by-Layer tech-
nique (Polyarginine/Dextran sulfate) and sol-gel synthesis
(Tetraethyl orthosilicate). These micro containers have low
toxicity, high biocompatibility, and are also capable of pro-
tecting the cell from encapsulated drugs. The association of
cells with capsules of various sizes was evaluated using flow
cytometry and laser scanning confocal microscopy in order
to determine the optimal ratio of capsules and cells. The ef-
fect of capsules of various sizes associated with cells on spon-
taneous migration of MSCs, was examined using a cell-IQ
cell culture monitoring system. The ability of MMSC to di-
rect migration through the concentration gradient of SDF-1
was studied. For qualitative and quantitative assessment of
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migration, Transwell, y-Slide Chemotaxis were used, and the
ability of MMSC to migrate in the collagen gel towards sphe-
roids of cancer cells synthesizing SDF-1 and their ability to
penetrate the conglomerate of cells was investigated.

Results

The results show that MSC cells are able to capture more than
10 capsules containing antitumor drugs — doxorubicin, vin-
cristine. According to the experimental data of flow cytom-
etry, it has been shown that about 90% of the cells are able
to internalize the capsules with high efficiency. The unique
structure of capsules prevents the release of antitumor drugs
within 72 hours. It is shown that most of the cells are able
to transfer capsules along the SDF-1 gradient and into the
tumor spheroid focus.

Conclusion

Thus, it is shown that MSCs with capsules containing antitu-
mor drugs can serve as a new dosage form for the targeted
delivery of antitumor drugs to the tumor site.
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C MCNOSTb30BaHNEM MYNbTUPYHKLIMOHANIbHBIX MUKPOKAMNCYN 419 Lie-
JIeBOM [OCTABKM JIEKaPCTBEHHbIX COeUHEeHNIA
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Beepenue

Llenp maHHOI pabOTHI COCTOSIIA B MCCIELOBAHUI BO3MOX-
HOCTelI IPYMEHEeHNA MY/IbTUIIOTEHTHBIX Me3eHX)Ma IbHbIX
crpomanbHbix K1eToK (MMCK) B kadecTBe 1atOpMBI fiist
[OCTABKM IIPEIapaToB, 3aK/II0UEHHbIX B TMOPIIHbIE TION-
MepHble MUKpoKancynsl. MMCK ABnA0TCA BBICOKOIIOTEH-
[[MaIbHOI K/IETOYHOIT TIOMy/IsILell, KOTOpast 3a cueT eHo-
MeHa [TaTOTPOINM3Ma MOXET PelINTb IPOoOIeMy TapreTHOI
TOCTaBKM IpeIapaTa, BBICTYIAsA B KayecTBe HocuTend. Ta-
KM 00pasoM, oObenyHeHMe 610IOrNYecKoro ¢peHoMeHa
MUTpALN KJIETOK ¥ BBICOKOIT 3arpy>Karolieit CrrocO6HOCTH
HOIMMEPHBIX KAIICY/T 00eCIednT BO3MOXXHOCTb KOHTPON-
POBaThb HaIIPaBIEHHOCTD JEJICTBYA U IO3BOJIUT BBIIIOTHUTD
TApreTHYIO JOCTaBKY BellecTBa 6e3 BHEIIHEro M BHYTPEH-
HETO BO3MENCTBYS /IS KIIeTOK-HocuTeneit. [I1s oTpaboTku
METORMKI, JOKCOPYOUIIMH U BUHKPUCTUH ObIINE OTOOPAHBL,
B Ka4yecTBe IPOTVBOOIYXO/IEBBIX IPEIapaToB C J0303aBU-
cMBIM 3¢ (HEKTOM, KOTOPbIe BKIIOUYEHBI B COCTAB MHOTUX
CXeM HOJIMXVMUOTEPAIINIL.

MeTtopbl

B Xome maHHOTO MCClefOBaHMA OBUT TIPOM3BENIEH CHHTE3
IMOPMIHBIX MMKPOKAICYT Pa3IMYHBIX pa3MepoB (5 MKM,
1 MxM, 0,5 MKM) IpM IIOMOIIM TexHonorum Layer-by-
Layer (Polyarginine/Dextran sulfate) u 30mb-renb cuHTe3a
(Tetraethyl orthosilicate). laHHBIe MUKPOKOHTeTHepbI 006-
JIAAIOT HU3KOJ TOKCUYHOCTBIO, BBICOKOI O110COBMECTIMO-
CTPIO, a TaK)Xe CIIOCOOHBI 3aIUTUTDL K/IETKY OT MHKAICY-
MMpPOBaHHBIX IpemapaTtoB. Ha cregytomem srtame 6blna
BBITIO/THEHA OIleHKa acCOIMAIM KIeTOK C KalCylTaMu pas-
JIMYHBIX Pa3MepOB IIPY IIOMOIIY IIPOTOYHON LIUTOMETPUN
U JIa3epHOJI CKaHMPYIOlell KOH(OKAIbHON MUKPOCKOINI
IUIA OIpefeNieHNA ONTUMATbHOTO COOTHONIEHMA Karcyn U
xieTok. CrionranHaa murpauysa MCK, u BiusaHue Ha Hee ac-
COLMVPOBAHHBIX C KIETKaMU KaIICy/T Pa3IMIHBIX Pa3MepoB
Obl/Ia MCCIeoBaHa P TIOMOIIY CUCTEMbI HAaOMIOZIeHNA 3a
xmBbIMY KeTKamn B KynbType Cell-1IQ. Ha 3aBepmratommem
aTare paboTsl Obl1a n3ydena ciocobnoctb MMCK k Hanpas-
JICHHOJI MUTpallyy IO TpafiveHTy KoHueHTpauyu SDEF-1.

J1A KaueCTBEHHON U KO/IMYECTBEHHO OL€HKM MUTpaLin
6putn ncronpsoBansl Transwell, p-Slide Chemotaxis, a tax-
e 6bla mccenoBana cnoco6rnocts MMCK k murpanyn B
KOJIAT€HOBOM TeJIe B CTOPOHY cepOoN/iOB 13 PaKOBBIX KIe-
TOK, cuHTe3upyomux SDF-1, 1 MX clocoOHOCTb IIPOHNKATh
BHYTPb KOHIJIOMepaTa K/IeTOK.

Pe3ynbrath

ITony4eHHble pesynbTaThl MoKasbiBaloT, yTo MCK kmeTkn
CIIOCOOHBI 3axBaThIBaTh Oozee 10 KaICyn, cofepskaiive
IPOTUBOOIYXOJIEBble Ipernaparbl — JOKCOPYOMI[NH, BUH-
kpuctuH. Ilo sKkcrmepuMeHTa/NbHBIM JaHHBIM IPOTOYHON
LVTOMETPUM ITTOKa3aHo, 4T0 90 % KIeTOK CIOCOOHBI MH-
TePHAM3MPOBATh KAIICY/bI C BHICOKOI 3P (HEeKTUBHOCTBIO.
YHuKanbHasg CTPYKTypa KaICyal IPeJoTBpalaeT BbICBO-
60X IeH1e TIPOTUBOOITYXO/IEBbIX IIPeNapaToB B TeueHme 72
vacoB. [TokasaHo, 4TO GOMbIIasA YacThb KIETOK CIIOCOOHBI
HaIIpaB/IeHO NePeHOCUTD Karcynbl 1o SDF-1 rpaguenty n B
Odar oIyxoJseBoro cheponsa.

3aKnyeHue

Takum o6pasom, mokasano, uto MCK ¢ BKIHOYEeHHBIMU
KaIlCy/laMI, COJiepsKalliyie MPOTMBOOIYXOoJIeBble Ipenapa-
TBI, MOTYT BBICTYTIaTb B KaueCTBE HOBON JIEKAPCTBEHHOI
(b OpMBI [i/151 HAITPAB/IEHHOI JOCTABKY IIPOTUBOOIIYXOJIEBBIX
IIPENapaToB B OYar OIyXOJIeil.
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