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TkaHeBass WHKCHEPUS — MOJIOJAs MYJIbTHIUACIIUTUIH-
HapHas 00J1IacTh OMOTEXHOJIOTHH, BKIIIOYAOIIast KyTbTHBH-
pOBaHHE KJIETOK B COCTaBE TPEXMEPHBIX HOCUTENICH Ha Oc-
HOBE Pa3JIMYHBIX OMOMAaTEPHAJIOB U HATIPABJICHHAS Ha CO3/1a-
HUE in vitro QyHKINOHUPYIOMIUX TKAHEH IS TOCeAYOIIeH
ummanTanyy. ObecrieueHre MMTaHus KJIETOK B 00beMe HO-
CHTEIIS SIBISIETCS CII0KHOU 3a/1a4eH, TOCKONBKY IS €€ pellie-
HUS HE0OOXO0IMMO UCTIOIB30BaTh TPEXMEPHBIE CTPYKTYPHI C
3a[JaHHOM ITOPUCTOCTHIO 1 MEXaHMICCKUMU CBOWCTBaMH. B
CTaTUYHBIX YCJIIOBHUAX HOCUTECIU, MOKPBIBASICH IMOBEPX-
HOCTHOM IICHKOH U3 KIIETOK, HE 3aCEIISIOTCS IOIHOCTBIO,
YTO CBSI3aHO C HEJAOCTATOYHOW MUPKYIALUEH cyOcTpaTa B
DIyOWHE KOHCTPYKIH. Ha cOBpeMeHHOM 3Tare MpUMEHSIOT
MHOXCCTBO MCTOJAUK KYJIBTUBUPOBAHUA TPEXMEPHBIX
OMOMH)XEHEPHBIX KOHCTPYKIHN C JHHAMAYICCKUMH CHUCTE-
MaMH fepeMerrBanus win nepdysuu. Hanbosee nmepcnek-
THUBHBIM THIIOM OHOPEaKTOPOB IS KYJIBTHBUPOBAHHUS KIIETOK
B TPEXMEPHBIX MOPHUCTBIX HOCHUTECIAX ABJIAIOTCA r[ep(by-
3MOHHBIC CHCTEMBI, TIO3BOJIIOIINE JOCTUTATh O0JIee paBHO-
MEPHOTO POCTa KJCTOK [0 BCEMY O0BEMY HOCHUTEINS, HE
BITUSIS TIPH ATOM Ha BX )KH3HECIIOCOOHOCTb.

Ienp paboThl — pa3paboTka nepPy3noHHON TEPMOCTa-
TUPYEMOH CUCTEMEI ISl KyJTUBUPOBAHUS CTPOMAIBHBIX
KJICTOK B TPEXMEPHBIX IMOPUCTBIX HOCUTECIIAX.

Paspaborannas MoJIelTs OHOpEaKTOpa OCHOBaHA Ha ITep-
(by3uu cpenbl MEXIY IBYMs €MKOCTSIMH Yepe3 MOPHCThIN
oOpaser mof IeficTBHEM COOCTBEHHOTO Beca. YPOBHU JKU/I-
KOCTH TOACP/KUBAIOTCS C TIOMOIIBIO TIep(y3HOHHOTO Ha-
coca, YIpaBIseMOr0 MarHUTHBIMHU MEPEKITIOYATEIIMA H
MarHUTHBIM NoT1aBKoM. [ IpumMeHeHue ynpasistonieii cuc-
TEMBI TIO3BOJIMIIO CHU3UTh HArpy3Ky Ha mepQy3uOHHEIH
HACOC W HCIOJIb30BaTh OYCHb MaJICHBKUE CKOPOCTH IEp-
¢y3un cpenbl ckBo3b oOpasen. CTEpUIBHOCTh CHCTEMBI
00€eCIICUYMBACTCS IOJTHOCTHIO 3aMKHYTHIM IIUKJIOM U OJJTHOpa-
30BBIMH COCTaBJIAIOIINME. CTaOMIIbHAS TeMITepaTypa moI-
JEPKUBAETCS C IOMOIILIO TEPMOCTATA, MPEACTABIISIONICTO
CO0OH TETTON30JIMPOBAHHYIO KAMEPY CO BCTPOCHHBIM Har-
peBaTeIbHbIM IEMEHTOM C TEPMOPETYJIATOPOM U CUCTEMOM
MIPUHYITUTEIHHON KOHBEKIIUH.

HUcnibiTanust nepdy3MOHHO CHCTEMBI TIOKa3alu ee 0aKTe-
pHATBHYI0 0€30MIaCHOCTD U OTCYTCTBUE HETATUBHOTO BIIHS-
HUS Ha MEXaHHYECKHE CBOMCTBA TPEXMEPHOTO MOPUCTOTO
Hocures. [Ipu 3ToM pactipeeneHre KIeTOK B 00beMe HOCH-
TSI NIPpU KYJIBTUBUPOBAHWU C HUCIIOJIB30BAHUECM HaHHOﬁ
CUCTEMBEI, OIICHEHHOE C TTIOMOIIBI0 HHINKATOPa METa0 0 -
yeCKOM akTUBHOCTH Ki1eTOK MTT, G110 60I€€ TOIHOIEH-
HBIM, Y€M B CTATHYHBIX yCIOBUAX. [[0Ka3aHa BO3MOKHOCTb
MIPOBEJICHUS C MTOMOIIBIO0 pa3paboTaHHON Monenu nepdy-
3MOHHOW TEPMOCTATUPYEMOU cHUCTEMBI 3(P(EKTUBHOTO
KYJIbTUBUPOBAHUA CTPOMAJIbBHBIX KJICTOK B 06’LCMHI)IX
HOCHUTEJISIX IJIs TKAHCBOI HHKCHEPHUH.
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Tissue engineering is a young multidisciplinary area of
biotechnology, which includes the cultivation of cells in
the three-dimensional carriers based on various biomaterials
and directed to the creation of functioning tissues in vitro
for subsequent implantation. Taking into account the need
to use three-dimensional structures with a given porosity
and mechanical properties, the maintaining of optimal media
supply for cells in the volume of the carrier is a difficult
task. In static conditions, due to lack of circulation of the
substrates at whole volume of the carrier, cells do not fully
populate the scaffold, forming a capsule on its outer sur-
faces. Nowadays there is a wide range of methods for culti-
vation of cells within bioengineered three-dimensional
structures with the application of dynamic mixing or per-
fusion systems. The most promising types of bioreactors
that allow cultivating cells in three-dimensional porous car-
riers are perfusion systems. These systems allow to obtain
more uniform cell distribution and growth throughout the
volume of the carrier, while not affecting the viability of
cells.

This study was directed on the development of per-
fusion, thermostatically controlled system for the culturing
of stromal cells within three-dimensional porous scaffolds.

The model developed is based on the perfusion of the
culture medium between two tanks through the porous
sample under its own weight. Fluid levels are maintained
with the help of perfusion pump and controlled by magnetic
switches and magnetic float. Application of the control
system allows reducing the load on the perfusion pump
and using a very small rate of perfusion medium through
the sample. Sterility was maintained by a fully closed-loop
and the use of disposable components. A stable temperature
was maintained with a thermostat with thermally insulated
chamber and controlled built-in heating element.

Experimental testing of this perfusion system has shown
its bacterial safety and the absence of negative effects on
the mechanical properties of three-dimensional porous
scaffolds. Additionally, the distribution of cells within the
volume of the carrier when cultured using this system and
estimated using cells metabolic activity indicator MTT, was
more uniform than in static conditions. Thus, the developed
model of thermostatically controlled perfusion system
showed the possibility of its application for the effective
cultivation of stromal cells in three-dimensional scaffolds
for tissue engineering.
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