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TkaHeBast HHKCHEPHs] OCHOBaHa HA KOMOMHHPOBAH-
HOM HCTIONIb30BAHNH KJICTOK, OOMaTepHaIoB U pOCTO-
BBIX (DAKTOPOB IS MOAJIEPIKAHMS pereHepaIlii TKAHEH.
[maBHas 3amavya TKaHEBOW WHKEHEPUU — YIyYIICHUE
Ka4ecTBa JKU3HH TAIMEHTOB, HYXIAOIIUXCS B 3aMe-
IIEHUH WU OOHOBJICHUHW TOBPEXKIACHHBIX TKaHEH W
opranos [1, 5].

B perenepaTtuBHON MenuuuHE pa3pabOTaHO MHO-
JKECTBO METOJIOB, HAlPaBJIEHHBIX Ha BOCCTAHOBJICHUE
Pa3IMYHbIX TKAHEH, HO IIPU STOM CYLIECTBYIOT BOIIPOCHI,
TpeOyromye AampHeHero u3ydeHus |[7]: UCTOUHUKU
BBIJICJICHUS KJIETOK; CO3/laHue KOHCTPYKLUUNA MaTpuil;
pa3paboTka METOIOB IOCEBA KIICTOYHBIX KYIBTYP U Cpell
KyJITUBAPOBAHUSI; IIOBBIIIICHUE KaueCTBa IIPOU3BOICTBA
MaTpPHIL; H3yYSHHE MEXaHUYECKUX CBOMCTB MATPUYHBIX
KOHCTPYKIIUH, 3aCESTHHBIX KIIETKAMH, U CO3/IaHHE MOJIC-
TIeH 1715 TPOBEJICHHS SKCTIEPUMEHTOB Ha KHBOTHBIX.

OCHOBHO#1 (pyHKITHEH MATPHIIBI SBISICTCST BOCIIPOH3-
BEJICHUE CTPYKTYPhI SKCTPALCIUIIOJIAPHOTO MaTpUKCA.
OHa IoJDKHA TMONACPKUBATH Mpoiudepanuro, Tud-
(hepeHIHANNIO 1 HOPMATIBbHYIO (PYHKIUIO KIIeTOK. J{omo-
HUTENBHO MaTpHUILa, pa3MelleHHast B MECTE TOBPEXKACHHS,
JOJDKHA TIPEAYTIPEKAATE ISHCTBIE HEraTHBHBIX (PaKTOPOB
BHEIIHEH cpepl Ha Ki1eTkH [2]. Kpome Toro, oHa gomkHa
001a1aTh aJIeKBaATHBIMU MEXaHUYECKUMHU CBOMCTBAMH 1
HWMETh YCTaHOBJICHHYIO CKOPOCTh Aerpaaanuu [4].

B mocnennue rosiel Bo MHOTHX cpepax Ipou3BOCTBA
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Tissue engineering combines cells, biomaterials and
growth factors to support and regenerate biological tis-
sues. The key objective of tissue engineering is to im-
prove quality of life in a secure way by avoiding va-
rious adverse effects of several standard medical the-
rapies and replace or repair damaged tissues or organs
[1, 5].

Numerous methods have been undertaken to rege-
nerate various tissues, there are still many critical fac-
tors to solve in regenerative medicine [7] including cell
source, scaffold construction, cell seeding, culture envi-
ronment, matrix production quality, mechanical pro-
perties of cell-scaffold construct and suitable animal
models.

The major function of scaffold is to mimic the na-
tural extracellular matrix. The scaffold should sup-
port proliferation, differentiation, and normal cell func-
tion. Moreover, a scaffold placed at the regeneration
site should prevent disturbing cells from external fac-
tors [2]. In addition, scaffolds should possess adequ-
ate mechanical properties and controlled biodegradabi-
lity [4].

Nanofibers, especially with diameter of single fiber
less than 100 nm have been applied recently in nume-
rous production and medical fields [3]. Some research
have found that the same properties are observed for
fibers up to 1 um [8]. The electrospinning method is

the most common due to its capability to produce fib-
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JmamMeTpoM oHoro BostokHa He Oornee 100 am [3]. Heko-
TOpBIE HCCIIeI0BaHMs TIOKa3alld, YTO ATH CBOHCTBA IPHU-
CYIIH U BOJIOKHaM uameTpom a0 1 Mxm [8]. OcHOBHOI
TEXHOJIOTUEH MPOU3BOJCTBA HAHOBOJOKOH SIBISETCS
ANEKTPONPSACHHUE, TO3BOJISIONICE CO3aTh HAHOBOJIOK-
HUCTBII MaTepual co CTPYKTypOl U AMaMETPOM, CBOMCT-
BEHHBIMH JKCTpPALCIUTIOISIpHOMY Marpukcy. K apyrum
€ro MPEUMYIIIECTBAM OTHOCHUTCS 00ecTieueHIe OO0
TUTOIIAAX B3aNMOICHCTBUS MEK Y KIETKAaMH H TOBEPX-
HOCTBIO MAaTPHIIBL, & TAK)KE JOCTATOUYHOM MOPHUCTOCTH Ma-
Tepuaina [8]. OCHOBHBIM HEIOCTATKOM IEKTPONPAACHUS
SIBJISIETCSL MCIIOJB30BaHUE B MPOLECCE H3rOTOBICHUS
MaTpHL] TOKCHYECKUX OpraH4YecKuX BelecTs [6]. OqHako
MIpUMEHEHHE AJIbTEPHATUBHON TexHomornu NanoMatrix-
3D-electrospinning (NM3D) no3BosisieT OITHOCThIO ya-
JSITH TOKCHYECKHE PACTBOPBI U3 KOHEYHOT'O ITPOAYKTa [6].

Lens paboTel — M3y4eHHE BO3MOKHOCTH HCIOIb-
30BaHMsI MOMMIIaKTHAHOTO (polylactic acidbased, PLA)
NM3D®-HaHOBOJIOKHUCTOIO Marepuaja B KaueCTBE
MaTpHUIl ayTOJIOTHYECKHUX KIJICTOK IPU CO3TAHUU TKa-
HEHHXCHEPHOHM KOHCTPYKLIUH JUIS pereHeparyy riry0o-
KOT'O KOXKHOTO Jeexra.

st M3roTOBJIEHUST MATPHULl MCIIONb30BAIN TEXHO-
aoruto NM3D®-snextponpsiaerus. [Ipumenenne mare-
puanoB ObLIO corlacoBaHo ¢ komnanuel «Nanopharma
a. s.» (Yexus). ast uzrorosnenuss NM3D® obecre-
YUBAJIU CTEPUIIbHBIE YCIOBUS U YUUTHIBAIU BCe TpeOo-
BaHUs K MPOU3BOJICTBY MaTEpHaliOB MEIUIIMHCKOTO
Ha3HaueHUs. B mpoliecce M3roTOBICHHUSI MaTepUalioB
WCTIONTb30BAJIH CIICTIMAIILHBINA THIT MIPSICHUS CHHTETPHU-
POBaHHOM CHCTEMOI (PUIIBTPAIIIH U TOUHOH perymsiuei
aTMOC(hEpHBIX YCIOBHH.

Crpykrypa PLA-MaTpull, U3rOTOBJIEHHBIX METOAOM
NM3D®-351eKTponpsAeHusl, TPEACTABISCT co00il xao-
THYHO PACIIOJIOKECHHBIE BOJIOKHA, (POPMUPYFOIIAE MHOTO-
YHCJICHHBIE U COeTMHEHHBIE MEXKIY COOOH TOPhI pa3HOTrO
pasMmepa, 4TO CXOIHO CO CTPOEHHEM HKCTPaLEIUTIOIISP-
HOTo MaTpukca. biarogapst Takoil CTpyKType KJIETKH MUT-
pUpYIOT BHYTpb MaTpuLbl. Pasmep nop cocrasnser ot 25
10 300 MKM, a TuaMeTp BOJIOKOH — (954,9 = 395,7) Hwm.

C nenpro MCCIEOBAaHUS MOPUCTOCTH U AHAMETPA
BOJIOKOH PLA-Marpuir ¢ noMouibpio 31eKTpOHHOTO MUK-
pockorna KREMMA102» («SELMI», Ykpauna) 6bi1a Ipo-
BEJICHA CKAHUPYIOLIAst SJICKTPOHHASI MUKPOCKOITHSI.

CrBosioBble KiIeTKH kUpoBoil TkaHu (ADSCs) u
nepmanbeHble hudpodmactel (DFBs) Beigensm myreMm
(epMEHTATUBHOTO paclIeIUICHUsT (pparMeHTOB IOJ-
KOJKHOHM >KUPOBOH KJIETYATKU U JIEPMBI HKCIIEPUMEH-
TaJbHBIX KPBIC, 1ajiee KIETKH KYJIbTHUBUPOBAIIU B CpeJie
o-MEM, nononuenHoit 10% FBS (deranbhast Ob14bs chIBo-
potka) u 1 ar/mMa bFGF (poctoBoii pakrop ¢pudbpodiac-
T0B) B ycinosusax 5% O, u 5% CO,. KynbTuBupoBan-
HBIC KIIETKH 00eHX BUIOB 3acenBain Ha PLA-matpuibt
(10* kIeTOK A1t KaXkmoro oopasiia) B 24-TyHOYHbIC KyJTb-
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rous materials with their structure and fiber diameters
similar to those of natural extracellular matrix. Some
advantages of electrospun scaffolds include the presence
of large surface area for cell attachment and high po-
rosity to facilitate nutrient and waste exchange [8]. The
main disadvantage of electrospinning is the involve-
ment of toxic organic solvents during fabrication, which
can be harmful to cells [6]. However, some methods as
melt electrospinning, which does not involve the use of
organic solvents and NanoMatrix3D-electrospinning
(NM3D) are now promising alternatives to solution elec-
trospinning [6].

The aim of research was to evaluate possible appli-
cation of polylactic acid (PLA) — based NM3D nano-
fibrous material as a scaffold for autologous cell for
development of tissue-engineered construct for full
thickness wound healing.

NM3D® electrospinning was used for scaffold syn-
thesis. All the materials were used with permission of
Nanopharma a. s. (Czech Republic). In order to remove
residual solvent all the layers NM3D® were dried prior
in desiccator and in a special high vacuum evaporator.
NM3D® was produced under sterile conditions with
measures for medical use of the material. Special type
of spinner with integrated filtration system and accurate
regulation of climatic conditions was used.

NM3D® PLA nanofibrous electrospun scaffolds
represent the random orientated fibers, which form nu-
merous interconnected pores. The structure is similar
to natural matrix, that allows a cell migration inside the
scaffold: pore size ranges from 25 to 300 um and fiber
diameter is (954.9 £+ 395.7) nm.

To assess porosity and fiber diameter of PLA scaf-
fold the scanning electron microscopy was performed
using the electron microscope ‘REMMA102’ (SELMI,
Ukraine).

Adipose-derived stem cells (ADSCs) and dermal
fibroblasts (DFBs) were isolated via enzymatic diges-
tion of subcutaneous fat and derma fragments of experi-
mental animals (rats), then propagated in alpha-MEM
medium supplemented with 10% FBS and 1 ng/ml bFGF
under 5% O, and 5% CO,. Cultured cells of both types
were sown over the PLA scaffolds in triplets (10* cells
per each type membrane sample) in 24-well cell culture
plates and incubated for 7 days. Cell viability and pro-
liferation rate were assured to days 1, 3, 5 and 7 by
combined staining with FDA/PI followed by fluorescent
microscopy visualization and Alamar Blue assay.

To construct tissue engineering scaffolds, 10 x 10*
ADSCs and DFBs were seeded at the top of PLA scaf-
fold with 10 mm diameter and cultured in growth me-
dium 4 days before in vivo experiment.

Thirty seven white laboratory male rats (Wistar line)
weighing 180-200 g, obtained from the animal facility
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TypaJIbHBIC IJTAHIIETHl 1 MHKYOUPOBAJIHU B TeUEHHE 7 Cy-
ToK (1 = 3). )Ku3HecrnocoOHOCTh U CTeneHb nposude-
panuu KJIeTok moATBepxkaainu Ha 1, 3, 5 u 7-e cyTku
nyTeM KOMOMHMPOBAHHOTO OKpalluBaHuUs (uyopec-
LEMHOM AMarieTaToM u nponuanym ioguaom (FDA/PI)
IIpY AajbHEeHNIed BU3yalu3aluy KIETOK C NOMOUIbIO
(ITyOpeCIEHTHOTO MUKPOCKOIIA M aHAIN3a YMCHBIICHHS
BOCCTaHOBJICHHOTO pe3azypuHa («Alamar blue assay»,
BemuxoOpuranus).

C 1enbI0 MOCTPOCHUS TKAHEHHKEHEPHOU MaTPHIIBI
Ha noBepxHocTb PLA-marpun nuamerpom 10 MM 3aceun-
Basu 10 X 10* ADSCs u DFBs, Ky/IbTHBUPOBAJIH B [IHTA-
TEJNBbHOH cpejie B TeueHue 4 CyTOK nepesl IpoBeAeHUEM
DKCIIEpPUMEHTA in VIVo.

PaGoty BeimonHsinM Ha 37 1abOpPaTOPHBIX KpbICaX-
camuax nuHuu Buctap maccoit 180200 1, mosryueHHBIX
u3 BuBapusi Menunmnckoro nueruryta CymlY. Dkene-
PUMEHT IPOBOJIMITU B COOTBETCTBUH ¢ 3aKOHOM YKPauHbBI
«O 3ammuTe KUBOTHBIX OT JKECTOKOTO OOpaIIcHHUS»
(Ne3447-1V ot 21.02.2006 1.) ¢ cobmronennem Tpedo-
BaHMIA KOMHUTETA 110 OM0ATHKE MEIUIIMHCKOTO HHCTHTYTa
CymI'Y. Ilepen npoBeeHIEM IKCIIEPUMEHTA )KUBOTHBIX
(uKcupoBaIy U 17151 00€300THMBAHUS BBOJAMIA KETAMUH
(10 mr/xr maccer). C MEKIONATOYHOH 00TaCTH YIAISLTH
[IEPCTHBIN MOKPOB M IIJIHHIPUICCKUM HOXKOM (HOPMH-
poBasid IIIyOOKYIO0 KOXKHYIO paHy AMaMeTpoM 12 MM.
KuBOTHBIX paHAOMHU3UPOBAIU B 3 rpyNIIbl: | — IOI0XKH-
TEJIbHBINA KOHTPOJb (1 = 12); 2 —PLA-matpunst ¢ ADSCs
(n=12) u 3 — PLA-marpunsi ¢ DFBs (n = 13). )Kusot-
HBIM IPYIIBI | B paHy IMIUTAHTHPOBAJIHN OCCKIETOYHbBIE
PLA-maTtpunsl Tonmuuoi 3 mm, rpynnsl 2 — PLA-
Matpuibl ¢ ADSCs u rpynnst 3 — PLA-marpuisl ¢ DFBs.

l'ucronorndeckue 0OpasImbl ¢ yuacTKa ONEepaTHBHOTO
BMeIlIaTeIbCTBA U3bIMAJU Ha 7- U 14-e cyTku mocie
onepauuu. ['ucTonornyeckue cpesbl TOIMUHON 12 MKM
OKpAaIIMBaJId T€MaTOKCUJIMHOM U 303UHOM. [1J1s Bu3ya-
JU3aUK 00pa3LioB UCIIOIb30BaIN ONTHYECKUI MUKPOC-
kot «Olympusy (SInonms).

Crartuctiyeckyto 00paboTKy JaHHBIX OCYILECTBIISUIN
B ipuitoskeHnu «SPSS Statistics 21» («IBMy, CIIA). st
BCEX MOKa3aTeJeil pacCUMTHIBAIN 3HAYCHHE CpPEIHEH
apudmeTaeckoii BRIOOpKH (M), ee TMCIIePCHIO U OINOKY
CpeHel BeTMUnHBI (711).

Pesynprarer okpammuBanus FDA/PI u ymensienue
¢ryopecueHnuu BocctaHoBlIeHHOTo Alamar blue cBue-
TEJIBCTBOBAIM 00 OTCYTCTBUH IATOTOKCHYHOCTH NM3D®
PLA-MaTpuIl 1 HaTMYUH KIETOYHOHN MPOIU(epaIiy BO
BpeMs KyJIbTHUBUPOBAHUS HA HUX.

Ha 7-e nocneonepalinoHHbIE CYTKH OECKIETOUHbIE
MAaTpHLIbI ObUIN 3aTI0JIHEHbI UMMYHHBIMHU KJI€TKaMHU (MaK-
pocaru u TeHKOINTHI), a Takke pudpodaacTamu. Jleiiko-
LUTHI 3aHUMAITH TIepr(eprIecKre 30HbI MaTPUIIBI, POp-
MUPYSI BOCTIAINTEIBHYI0 MEMOpaHy BOKPYT HUMIUIAHTH-
poBaHHOTO MaTepuaia. Makpodaru ObIIH COCPETOTOUCHBI
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of Medical Institute of Sumy State University, we-
re used in the study. Experiment design was perfor-
med in accordance with the Law of Ukraine ‘On the
Protection of Animals Against Cruelty’ (Ne3447-1V of
February 21, 2006), in compliance with the require-
ments of the Bioethics Committee of Medical Institute
of Sumy State University. All the animals were anesthe-
tized with ketamine (10 mg per kg of body weigh). After
animal fixation, interscapular region was shaved and
full-thickness skin wound 12 mm in diameter (up to
subcutaneous fascia) was made by cylindrical-shaped
knife. Animals were randomized in 3 groups: 1 group —
positive control (n = 12); 2" group — ADSCs PLA-scaf-
folds (n = 12) and 3™ group — DFBs PLA-scaffolds
(n = 13). Cell free scaffolds (3-mm thickness) were
implanted in skin defect for animals of 1% group, PLA-
scaffolds with correspondent cell type were done to
animals of 2™ and 3™ groups.

Histological samples from the surgical sites were
prepared 7 and 14 days after the performed operation.
Sections of 12 um thick were prepared and stained with
hematoxylin and eosin. The specimens were visualized
using a light microscope Olympus (Japan).

The data were statistically processed with the SPSS
Statistics 21 software (IBM, USA). The data were repre-
sented as mean = SEM, and statistically significant dif-
ferences between groups were determined using Stu-
dent’s t test, p < 0.05.

FDA/PI staining and Alamar Blue assay showed no
cytotoxicity from the NM3D® PLA scaffold and cell
proliferation were detected under cultivation on it.

To day 7 after surgery the cell-free scaffolds were
filled both by immune cells (macrophages and leuco-
cytes) and fibroblasts. Leucocytes occupied peripheral
zone of the scaffold and formed inflammatory wall
surround implanted materials. Macrophages were vi-
sualized both in peripheral and deep parts and provided
scaffold degradation. Fibroblasts and single endothe-
liocytes penetrated into the deep parts of cell-free scaffold
but did not form tissue-specific structures and vessels
(Figure A).

We did not see any significant difference between
ADSCs and DFBs-loaded scaffolds to day 7 after wound
treatment. The scaffold contained both live and dead
fibroblast-like cells, probably due to inadequate cell
nutrition. Large scaffold area and relatively high thick-
ness did not allow direct nutrition of deep zones from
damaged wound vessels. In contrast to cell-free scaf-
folds, the tissue-engineered constructs, implanted into
the site of deep skin defect, provided the collagen fiber
formation and vascular ingrowth within peripheral part
of scaffold (Figure B).

Cell-free PLA scaffold in 14 days after implantation
was partially replaced by connective tissue (in periphe-
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Kak Ha mepudepuu, Tak U B TIIyOOKHX
9acTsIX MaTPHIIBL, 00eCIIeunBasi ee Ierpa-
narto. ®uOpoOIacThI i OAMHOYHBIC YHIO-
TEJIMOLUTHI TPOHHUKAIIH B IITyOOKHUE CIION
MaTpHIIBI, HO HE yYacTBOBAJIHU B (hOPMHU-
pOBaHNHM CHENN(UICCKON TKaHU U COCY-
JIOB (pUCYHOK, A).

3HAYUTENTHHBIX Pa3IMIUN MEXKITy MaT-
putamu, 3acessHHbIMU ADSCs i DFBs
Ha 7-¢ CYTKH II0CIIE NUMITIAHTAIIMH MaTe-
pHaa, BEISIBICHO He OBLT0. Marpriia conep-
KaJa )KUBbIE U MEPTBBIC (PHOpOOIACTOIO-
JOOHBIC KIIETKH, YTO, BO3MOYKHO, 00y CITOBII-
€HO HeTOCTATOYHBIM CHA0KCHUEM KIIETOK
MUTaTeIbHBIMU BelllecTBaMu. JlocTaTouHO
OOILIMpHAs] TUIOIIA/Ib U OTHOCHTEIBHO O0JIb-
II1ast TOJIIIIHA MAaTPHUIIBI IPETSITCTBOBAN
MIPSMOH TOCTaBKE MUTATEIBHBIX BEIICCTB
K ¢ NTyOOKNM yJ9acTKaM 4epes3 MOpaskeH-
HBIC paHEeBbIC COCY/BI. B oTimumu ot 6ec-
kierouHoi PLA-MaTpuiibl TKaHEHHKEHEp-
HBIC KOHCTPYKIIMH, IMIUTAHTHPOBAHHBIC B
MECTO IITyOOKOT0 KOKHOTO Heekra, odec-
neyrBaIy (OPMHUPOBAHHE KOJLIAT€HOBBIX
BOJIOKOH U pa3pacTaHue COCY/IOB IO Ie-
pudepun MaTpuIs! (PUCYHOK, B).

Becxiierounas PLA-marpuna Ha 14-e
CYTKH I0CJIe IMILTAHTALUH B Iiepudepu-
YEeCKHX y4JacTKaxX ObLIa YaCTHYHO 3aMEICHA COCIUHH-
TEJIbHOM TKaHb10. BbIpa)keHHOCTH BOCTIANUTENILHON peak-
UM YMEHBIINIACh, HO OOJIBIINE TPYIIIBH MaKpo(aros u
JICUKOITUTOB COXPAHSIINCH B IICHTPAJIBHBIX Y9aCTKaX MaT-
puis (pucyHok, C).

Ha 14-e cyTku HaOnrofeHus BOCTIAIUTEIbHAS peak-
1S B THCTOJIOTMYCCKUX MperapaTax 30HBI UMILIAH-
TalUU OTCYTCTBOBaJIa IpH uctoyib3oBaHuu ADSCs nnu
DFBs PLA-matpun. Ilepudepuueckas 30Ha MaTpHUIl
JierpaarpoBalia ¥ 3aMelianach COeIMHUTENIbHON TKaHbIO.
HoBoo0OpazoBaHHas coelMHUTENIbHAs TKAHB C BPOCLIMMU
B HEE COCYJaMH B [ICHTPaJIbHOM y4acTKE MaTPHUIIBI ObLIa
copmupoBana (pUCyHOK, D).

Uepes 14 cyTok akcriepuMeHTa Pe3yIbTaThl THCTOJIO-
THYECKOTO HUCCICOBAHMS IIOKA3aIH OTCYTCTBHE 10CTa-
TOYHOTO BpacTaHusl TKaHU BHYTps PLA-MaTpuiipl, 3acestH-
HOW KJICTKaMH, HECMOTPS Ha Pe3yJIbTaThl KyJIBTHBHPO-
BaHMA in vitro. OTCyTCTBUE JOMOTHUTEIBHBIX POCTOBBIX
(haKTOPOB M HEAOCTATOYHOE MUTAHHUE KJICTOK MPUBEIH
K THOENN KJIETOK B MTyOOKHX CIOSX Marpuubl. B omim-
Yyhe OT UMIUIAHTUPOBAaHHBIX OeckieTouHbix PLA-mat-
PUIl TKAHEWH)KCHEPHBIC KOHCTPYKIIMH 00ECIIEYHBAIOT
BpacTaHue COCYyI0B U (HOPMHUPOBAHHE COCTUHUTEIEHON
TKaHH 110 MTepUPEPHH UMILTAHTHPOBAHHOTO MaTepraa.

Takxum o6pazom, it PLA-maTpuil, H3roTOBICHHBIX
MeTonoM NM3D®-35ekTponpsiAeHusI, XapaKTePHBI YI0B-

o . } ;"

McTonornyeckoe nccriegoBaHue GeckneTouHblx (A, B) u 3acesiHHbIX
knetkamu (C, D) PLA-maTtpuy Ha 7-e (A, C) un 14-e (B, D) cyTkn nocne
UMnIaHTauum npu rnybokom gedekre koxun. Okpacka reMaTOKCUITMHOM
N 3031HOM.

Histology of the PLA cell-free (A, B) and cell-loaded (C, D) scaffolds in 7

(A, C) and 14 (B, D) days after wound replacement. Hematoxylin and
eosin staining

ral zones), inflammatory reaction decreased, but large
groups of macrophages and leucocytes were visualized
in central zones (Figure C).

There was no inflammation around and within
ADSCs and DFBs-loaded scaffold in 14 days of observa-
tion. Peripheral zone was degraded and replaced by con-
nective tissue. New connective tissue with vessel ing-
rowth in central zone of cell-loaded scaffolds was for-
med (Figure D).

Histological findings demonstrated no adequate
tissue ingrowth within PLA cell loaded scaffold after
14 days of experiment despite the in vitro cell culture
results. Lack of additional growth factors and inade-
quate nutrition led to cell death in a deep zone of scaf-
fold. But, in contrast to cell-free PLA scaffolds, the tissue
engineering construct provided the vessel ingrowth and
connective tissue development in peripheral cites of the
implant.

Thus, the PLA NM3D electrospun scaffold have
proper porosity and fiber diameter for building tissue
engineering constructs for skin wound replacement.
They demonstrated no cell toxicity and provided cell
proliferation within 7 days of experiment. The cell-loaded
PLA constructs provided the vessel and connective tis-
sue growth but did not offer any specific tissue develop-
ment in an injured cite.
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JICTBOPUTEIbHASI TIOPUCTOCTb U JOCTATOUYHBIN JUaMeTp
BOJIOKOH, YTO TO3BOJISIET MX UCIOJIB30BaTh I MOCT-
POEHHUSI TKAHEUHKEHEPHBIX KOHCTPYKLMH € Ieabk0
perenepaniy yOOKNX KOKHBIX fedextoB. [lomydeHHbie
MaTpPHIIbI HEIIUTOTOKCUYHBI, CIOCOOCTBYIOT KJIETOYHON
npoJudepanui B TeUeHHE 7 CYyTOK dKCIEpUMEHTa. 3a-
CEAHHbIE CTBOJIOBbIMU KieTKaMu PLA-xoHCTpykuuu
CTUMYJIHPYIOT BPacTaHHE COCYNOB M COCAMHUTCIHHOM
TKaHH, HO HE 00CCIeYnBaloT 0O0pa3zoBaHue crerudu-
YECKOM TKaHU B yUaCTKE MTOPAKCHHS.
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