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CoBMeCTHOe UCNo/b30BaHUe pa3paboTaHHbIX KO//areHcogepKamx
KOMI/IEKCOB U KY/IbTYPbl KNE€TOK /11 CO3AaHUA HOBbIX TKaHEBbIX SKBMBA/IEHTOB

Kynakosa K.B., Aneitnuk A.1., YapbikoBa U.H.

Ipuboasxcxuii pedeparvrvisi meduyurncxuti uccaedobamenvcxuii yenmp (IIOMMUII)
Poccus, 603155, 2. Huxnuit Hobz0pod, Bepxne-Boaxcxas Habepexnas, 18

PE3IOME

Ieap MccaepOBaHMSA — OLEHKA BO3MOXKHOCTY IPMMEHEHMSA CO3AAHHOTO KOMIAEKCHOTO MOAYAS B KayecTBe
OCHOBBI KACTOYHO-TKAaHEBOT'O SKBUBAACHTA AAS A€YCHNA PaH KOXKM M MATKMX TKaHeil. B paMkax mocraBaeHHOI
I[eAV pelIaAiCh 3aAauy IO M3YYEHMIO IPOCTPAHCTBEHHON CTPYKTYPBI M apXUTEKTOHMKM IOBEPXHOCTH pa3pa-
GoTaHHbIX 6a30BbIX KOAAATEHCOAEPKALMX MATEPUANOB U MX GMOCOBMECTHMOCTH C KAETOYHBIMU KYABTYPAMIL.

Marepuaa u meropst. [IpoBepeHo nccaepOBaHNe MaTepuara, KOTOPBIL IPEACTABASET COGOI ABYXCAOMHBI
AEHOYHBI/ KOMIIAEKC, COCTOSIIMI U3 KOAAATEHOBOTO ¥ IIOANCAXaPUAHOTO KOMIOHEHTOB. KoArareH BBIAEASIA-
s M3 A€PMBI ¥ ObIA MMIIPETHUPOBAH MEAKOAUCIEPCHBIM A€MYHEPAaAN30BaHHBIM KOCTHBIM MaTpukcoM (AKM)
0 OPUIUHAABHON MeTOAMKe. AASL MCCAEAOBAHMS AETMADPATHPOBAHHBI MaTepyaA ObIA BHIIOAHEH B BMAE NAEH-
K. DAEKTPOHHO-MMKPOCKOIMYECKOE MCCAEAOBAHME TIOBEPXHOCTH IPOBEAEHO Ha CKAHMPYIOUEM 9AEKTPOHHOM
mykpockone JEOL JSM-IT300LV (fmownsa) B pekume BBICOKOTO BaKyyMa ¥ IpPY HM3KMX 3HAYEHMAX TOKA
3oupa (< 0,1 HA). VccaepoBanus o OLeHKe SKM3HECHOCOGHOCTH KAETOK B YCAOBMAX KYABTMBYMPOBAHUS
Ha IAEHKAaX J3 KOAAATEHCOAEPKAIEro MaTepuara (TeCTMPOBAHNME HA LUTOTOKCHYHOCTb M AATE3UBHYIO CIIO-
COGHOCTB) MPOBOAMAM % Vitr0 C MCIOAb30BAHMEM IITAMMOB AMIAOMAHBIX (uOpO6AACTOB 4YeroBeka 4—6-r0
naccaxxa. COCTOsIHME KyABTYPBI OLIEHMBAAM BU3YaABHO C [OMOIIBI0 MHBEPTMPOBAHHOIO MMKpockoma Leica
DM (Carl Zeiss, AscTpusi), OCHAN[EHHOTO KOMIBIOTEPHON MPOTPAMMON KOHTPOAs pocta KyAbTypsl (Leica
IM 1000).

Pesyabratsl. AaHHble, TOAYYEHHBIE IPY M3YYEHNUM CTPYKTYPhI MOBEPXHOCTH Pa3paGOTAHHOTO KOMIAEKCHO-
TO MOAYASl, TOKA3aAM, YTO OH MPEACTABASETCS MEPCHEKTUBHBIM B KayecTBe 6a30BOTO KOMIOHEHTA KAETOY-
HO-TKAHEBOJ CHCTEMBI: HaANdMe GOABIIOTO KOAMYECTBA CTPYKTYPHBIX 00pasoBaHmit AA (UMKCALMI KAETOK U
XOpOIIO OPTaHN30BAHHOTO GAaPbEePHOTO CAOS, CMOCOGHOTO K mapo- u Bopomponunaemocty. Takum o6pasom,
IKCIIEPUMEHTAABHO TIOATBEPSKAEHO COOTBETCTBIE (DU3UYECKHMX XAPAKTEPUCTUK PaspaboOTaHHOTO 6a30BOTO KOM-
nAekca TPeGOBAHUAM, MPEABSBASEMBIM K MaTepuaraM AAS KYAbTMBUPOBaHMS KAeTOK. IIokasaHo oTcyTcTsue
UTOTOKCHYHOCTH HA MOAEAM KYABTYDBI A€PMaAbHBIX (hUOPOGAACTOB YeAOBEKA, YTO MO3BOASET CAEAATH BBIBOA
0 BO3MOSKHOCTY €0 MCIOAB30BAHNMA B KaueCTBE OCHOBBI KAETOYHO-TKAHEBOTO IKBMBaAeHTAa. IloayyeHHble
IpeABapUTEABHBIE PE3YABTATHI YKA3bIBAIOT HA L{eAECOOOPA3HOCTD AAABHENIIET0 IPOBEAEHNST IKCIIEPUMEHTOB 771
07v0, HATPABAEHHBIX HAa COBEPIIEHCTBOBAHME KOMIAEKCHBIX KOAAATEHCOAEPIKALMX MAaTepPHanoB, paspaboTky
Pa3AMYHBIX COCOOOB MX IPUMEHEHNMS U KAMHUYECKYIO OLEHKY 3(dEKTHBHOCTH IIPU A€YEHUM PaH PA3ANYHOTO
TeHesa.

Karouessie caoBa: KOAAATeH, pereHepanusd, TKaHEBad MHIKEHEPNUA, KAETOYHASA KYAbBTypa, (1:)1/16p0-

6AaCTBL.

P4 KyaaxoBa Kcenus Baadumupobua, e-mail: kulakova-k@yandex.ru
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COBMeCTHOE UCMO/1b30BaHUe pa3paboTaHHbIX KO/I/IareHCo4ep KallMx KOM/IEKCOB

BBEAEHUE

BoccranoBaenne cTpykTyphl M GYHKRIMIA IO-
BPEKAEHHBIX TKaHE!l Ha OCHOBE WMCIOAb30BAHUA
KAETOYHBIX TEXHOAOIMM M TKaHEBOM WH KeHepun
NpeACTaBAseT COGO0M MepCHeKTUBHOE HAIMpPaBAEHUE
pereHepaTMBHONM MeAUIMHBL AAs CO3AaHMSA KOMOU-
HUPOBAHHBIX 3aMEHUTEACH COEAMHMTEABHON TKaHU
IMPOKO MCHOAB3YETCA KOAAATEH, BBIACASEMBIN W3
pa3andHbIX MCTOYHMKOB. OH MOKET IPUMEHATHCH B
pas3AudHbBIX (OpPMax M MHOTOOOPA3HBIX COYETAHUIX
C AeKapCTBEHHBIMMU TIpenapaTamMm U KyAbTypamu Kae-
TOK B COOTBETCTBUM C KOHKPETHBIMU KAMHUYECKUMMU
3apavamu [1]. Pazpaborka marepmaros, obecrmeun-
BAOUMX CTPYKTYPOOOPA3YOUYIO ¥ TPAHCIOPTHYIO
DYHKIUM B CUCTEME «KAETKA — CyOCTpAT», M3ydeHue
B3aMMOAECWCTBUA KAETOK UM HOCUTEAEN AAA UX KYAb-
TUBUPOBAHNUA IPEACTABALIOT IEPBOOYEPEAHYIO 3aAa-
9y [2-5]. B pamkax ee pemeHus Ba>KHbBIM ITAIOM
ABAsieTcs (OPMUPOBaHME TPEXMEPHBIX OGuoperpa-
AMPYEMbBIX MATpPHUIl, CIOCOGCTBYIOUMX pETEHEpPALN
OKpyJKamolleld TKaHu. B oTAeAeHMHM KOHCepBammu
traneit [TOMUI] (r. Husxkuanit Hosropoa) paspa6o-
TaH OPUTMHAABHBIN METOA BBHIAEAEHMA KOAAATeHA U3
KCEHOTEHHOM AepMbl [6, 7] 1 Ha ero OCHOBe CO3AaHa
reTeporeHHas MaTpuiia, B OCHOBY KOTOPOI MOAO-
SKEH MOAYABHBIA NpuHIuI. Pe3yapraTsl mccaepo-
BaHNUA (PU3NKO-MEXaHMIECKUX CBOVCTB IIAEHOYHBIX
MoAMdURALMA HA Pa3pbIBHON ManmiHe mapku Zwick
5 (Zwick Gmbh. and Co., I'epmanns) yxasbiBaioT Ha
OPUTOAHOCTh MaTepuara AAS CO3AAHMA Ha €ro oc-
HOBE KAETOYHO-TKaHEBOro Kommaekca [8].

IJeap mpeaCTaBAEHHOTO MCCAEAOBAHUA — OIj€HKa
BO3MOJKHOCTY CO3AAHMS HA OCHOBE Pa3paboTaHHOTO
6a30BOTO MOAYASI KAETOYHO-TKAHEBOTO 9KBUBAAEHTA
A AeYeHMA PaH KOXM ¥ MATKUX TKaHel. B pamkax
MOCTAaBAEHHON I[€AM PEIAAKCh 3aAAYM 110 U3YYEHUIO
OPOCTPAHCTBEHHOW CTPYKTYPHl M APXUTEKTOHWUKH
MOBEPXHOCTH HOBBIX KOAAATEHCOAEPSKAIMX MATEPH-
aA0B, a TAKKe NX GMOCOBMECTUMOCTH C KAETOYHBIMU
KYABTYPaMIu.

MATEPUAN U METO/AbI

3amaTeHTOBAaHHBI MaTepPUaA MPEACTABASIET COOOI
ABYXCAOJHBIN NAEHOYHBIM KOMIIAEKC, COCTOAWMNN U3
KOAAAT€HOBOTO ¥ IOAMCaXapMAHOTO KOMIIOHEHTOB
[9]. CymectByer BO3MOKHOCTH MOAMGUIMPOBA-
HMA NPOAYKTA B 3aBUCHUMOCTM OT TEXHOAOTMYECKMUX
YCAOBMII €rO M3TOTOBAEHMA M AONOAHEHMA KOMIIO-
HEHTaMJ, aKTyaAbHBIMU B YCAOBMAX IIPOBOAVMOTO
IKCIEePUMEHTA, AMOO KOHKPETHOW KAMHUYECKON CU-
tyanuu. KoAAareHOBbI CAOI TTOKPBITHS MOSKET ObITh
UMIIPETHMPOBAH MEAKOAMCIEPCHBIM AEMUHEPAAN30-
BaHHBIM KOCTHBIM MaTpurcom (AKM), coaepskammm

KOMIIAEKC TKaHeBbIX akTopos pocra [10-12]. Ae-
TMAPATMPOBAHHBI MaTepyuaA B BUAE NAEHKM AUGO
reAb-IIAEHKM NPeACTaBAfAeT cO00M paHeBOE MOKPbI-
TH€, BBIIOAHEHHOE C YYeTOM COBPEMEHHBIX TpeboBa-
HMI, CIOCOGHOE ONTMMM3UPOBATH PAHEBOJ MPOILECC
¥ 3HAYUTEABHO COKPAlaTh CPOKYU SMUTEAUIALNUN PaH
kosku [13]. Kpome Toro, B TakoM Buae MaTepuaa
npeACTaBAsieT COOOM OCHOBY AAS NMOAYYEHMS KAe-
TOYHO-TKAaHEBOTO KOMIIAEKCA. BbrI6Op KOMIOHEHTOB
00YCAOBAEH MX CIOCOOHOCTHIO AKTMBHO BAMATH Ha
pereHepaTVBHBIN MPOIECC ¥ ONTMMU3MPOBATH YyC-
AOBMS AASL ero mpoTekaHusa. AMOpGHbBIA KOAAAreH
IIT Tuna BbIMOAHAET (PYHKIMIO AENO aMMHOKUCAOT
AASL TIOCTPOEHMA COOCTBEHHBIX KOAAAr€HOBBIX BO-
AokOH ¢pubpobracramu. AKM npeacrasaser co6oi
CTPYKTYpPUPOBAHHBIT KoArareH | Tuma ¢ coxpaHeH-
HOJ apXUTEKTOHMKOI ¥ B CUAY ITOTO MOJKET CAYIKUTD
3P (DEKTUBHBIM HOCUTEAEM Pa3AMYHBIX OMOAOTMYE-
CKM aKTMBHBIX BEUECTB, OGECHedYnMBaTh HEOOXOAM-
Mble 0COOEHHOCTH MUKpPOpeAbeda MOBEPXHOCTH AAL
OPUKPENAEHN KAETOK ¥ MHTEHCUPHUIUPOBATH MUX
MUTpanyio B 00AACTh MOPasKeHMSA U3 MOAAEKAIIUX
TkaHei. [ToancaxapuaHbli CAOM M30AUPYET PAHEBYIO
IIOBEPXHOCTh OT BHEIIHEN CPEABl ¥ 06eCrednBaeT mo-
KPBITHIO HEOOXOAMMbIE (py3UIECKIe CBOCTBA: IPOY-
HOCTb, 9AaCTUIHOCTD, aAT€3UBHbIE U aACOPOLMOHHbIE
CBOJICTBA, NMPOHMI[AEMOCTb AASL JKMAKOCTHM M Ta30B
[14]. DAeRTPOHHO-MUKPOCKOIMIECKOE MCCAEAOBaHNUE
IIOBEPXHOCTH Pa3paGOTaHHOTO NAEHOYHOTO MaTepu-
ara GbIAO BBIOAHEHO HA CKaHMPYIOUEM IAEKTPOH-
nom mukpockone JEOL JSM-IT300LV (SImomws)
B peXK}Me BBICOKOTO BAKyyMa ¥ IPM HU3KMUX 3HA-
vyernax Toka 30HAa (< 0,1 HA), 4TOGBI yMeHBIINTDH
BO3AENCTBNME IAEKTPOHHOIO IyYKa Ha MCCAEAYeMble
06pasipl; AMAMETP IAEKTPOHHOTO 30HAA A0 3 HM.
OrneHka IUTOTOKCMYHOCTM CO3AAHHOTO MaTepmaira
IIPOBEAEHA B COOTBETCTBUM CO CACAYIOIMUM IIPOTOKO-
AoM. B kadecTBe TeCTOBOJ KYABTYPbI MCIOAB30BAHEI
TPU WTaMMa AMIAOMAHBIX (pu6GP06AACTOB YeAOBEKA
4—6-ro maccaxka (KyApTypa CTepMABHA, MUKONAA3-
MaMy ¥ BUpyCaMy He KOHTaMMHMpOBaHa). VlcxoaHas
koHuenrpagua: 2 x 10° ka/cv®. Kourpoabusie TOu-
KM JMICCAEAOBaHMA mocAe mepecesa: 24 4, 48, 72 u.
Vcaosusa kyastusmposanua: 37 °C, abcoaroTHasd
BA@KHOCTSB, 370 CO,, KyAbTypaAbHble yamky Ilerpu
anamerpom 35 mm (Corning, USA). PocroBas cpeaa:
DMEM (Sigma, CIIA), 7-10%-5 Teasdybs amMOpuo-
HaAbHAf ChIBOPOTKA, 2%-i1 L-rayrammun, aHtubuorTu-
ku (100 ED/mMa menmmmaarmua, 0,1 Mkr cTpentomu-
nuHa). CocTosfHMe KYABTYPBI OL€HMBAAM BU3YAABHO
C IOMOIIBI0 MHBEPTMPOBAHHOTO MMKpockoma Leica
DM IL (Carl Zeiss, ABcTpus), OCHalEHHOTO KOM-
IBIOTEPHOI IPOTPAMMOI KOHTPOASL POCTa KYABTYPHI

(Leica IM 1000).
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PE3Y/IbTATbl U OBCYXKAEHUE

MccaepoBanna NOBEPXHOCTH HAEHOYHOTO MaTe-
pMasa moKazaAuM CAeAyole OCOGEHHOCTM Xapak-
Tepa CTPYKTYPbl 0OBEKTa: HAAMYME ABYX pas3HOBe-
Avkux croes, AKM 3aHmmaer mnpemmyniecTBEHHO
IIOTPAHUYHOE TOAOJKEHNE, €r0 YaCTUIbl 06PasyioT
XOPOILIO Pas3AMYMMbIe arAOMEPAThI, Pa3Mepbl KOTO-
pBIX BapbMPYIOT B IMMPOKMX mpeperax. Ha aarek-
TPOHHO-MUKPOCKOIMYECKOM M300paskeHnu cpesa
uccaepyemoro marepuara (puc. 1) BuMAHBI Bimeymo-
MAHYTBIe cAou mAeHKH. IToamcaxapmaHsIin caAoi oc-
HOBBI AASl TKAHEBOW KOHCTPYKI[MM IO CPaBHEHUIO C
KOAAAre€HOBBIM CAOEM NPEACTABASETCA GOAee MOI-
HBIM, TOAIfMHA ero coctaBager 30 MKM, B TO BpeM:d
KaK TOALIMHA KoaaareHoBoro — 14 mrm. ITockoab-
Ky MOAMCAXapUAHbIA CAOM obGecmeuynmBaerT PyHKIMM
aacopOIyM, BOAO-, Ta30NMPOHMIAEMOCTM M OTTpa-
HIYEHMA PAaHEBOM IIOBEPXHOCTYM OT BHEIIHEN CpPEeABbI,
TaKOe B3aMMOOTHOIIEHNE TOAIMHBI CAOEB MPEACTAB-
AgeTcst 060CHOBAHHBIM.

BED-C 20.0kv. WD85mm  High-P.C.20.0 HighVac. x300 N 50um
0678 Apr 21 2016

20.0kv. WD85mm  High-P.C.20.0 HighVac. X600 I 20um
0677 Apr 21 2016

6

Puc. 1. Ilonepeynsiit cpe3 ABYXCAOMHOTO KOAAAT€HOBO-IIOAM-
CaxapyMAHOTO MaTepyraia C AeMUHEPAaAM30BaHHBIM KOCTHBIM Ma-
Tpukcom: a — yB. 300; 6 — yB. 600

AerarpHBIl aHAAM3 CTPYKTYPBI KOAAATE€HOBOTO
CAOA MOATBEPAMA NMPEANOAOKEHME, YTO OHa COAEp-
SKUT GOABIIOE KOAMYECTBO IOAOCTEH U AOKYCOB
A purcanym kaeTok. Jaements: AKM o6pasyior
o6beMHble HEOAHOPOAHBIE BKAIOYEHWMA B Macce
(UOPUAAAPHOTO  KOAAATEHOBOTO

BOAOKHUCTOTO
cros (puc. 2).

-
Lt
20.0kV. WD11.0mm High-P.C.20.0 HighVac. x100  EE—— 100um

0684 Apr 21 2016

. £ 5 78
Lol § i
4
BED-C 20.0kV WD11.0mm High-P.C20.0 HighVac. X600 I 20um
0686 Apr 21 2016

6

Puc. 2. TToBepXHOCTb KOAAreHOBOTO CAOS C AEMUHEPAAU3O0-
BAaHHBIM KOCTHBIM MaTPUKCOM. BMAEH XOpOWO OpraHu30BaHHbIA
CAOJ KOAAAreHa, B KOTOPOM HPOCMATPUBAIOTCA BKAIOYEHUS Ae-
MUHEPAAM30BAHHOTO KOCTHOTO MaTpukca: ¢ — ys. 100; 6 — yB. 600

AHaAm3 CTPYKTYpbl MOBEPXHOCTH KOAAATEHO-
BOIO CAOSI MaTepuara [OCAe KOHTaKTa C POCTOBOM
CpPeAOif MOKa3aA HaAMYMe IPOLECCOB HabyxaHus,
murpagun dactury, AKM u3 ob6vema marepmara Ha
IOBEPXHOCTh KOAAATEHOBOIO CAOS, YBEAMYMBAIOLIEH
TakuM 06Pa30M ee CYMMapHYIO [AOLAA.

N3-3a 60AbmIOr0 pa3HOOGpPasus YCAOBMI MPO-
TEKaHWs PAHEBBIX IMPOIECCOB, B XOAE KOTOPBIX

BlonneTteHb cMBUpPCKOI MeamumHbl. 2016; 15 (5): 75-82 77



KynakoBa K.B., AzeitHuk /1.6., Yapbikosa U.H.

CoBMeCTHOE MCMOo/1b30BaHKe paapa60TaHHb1x KO/1/1areHcogepxatymux KoOMrn/iekcos

BO3MOJKHBI KaK aKTMBHAfA IKCCyAaIuss M3 TOAOCTH
paHbl, TaK M OTCYTCTBME PAaHEBOTO OTAEAAEMOrO C
puckom o6pasoBaHMA CTpyma, HabAOAaeMasd BO3-
MOJKHOCTb MUTPALMI aKTUBHBIX IA€MEHTOB B 00beMe
CO3AAHHOTO MaTepyara MosKeT 6bITh 3 (HEKTHBHOIL.

30.0kv. WD10.7mm  High-P.C.20.0 Higt

/
~
#

SED  30.0kV WD10.7mm  High-P.C20.0 HighVac. x1,500 | ]0um
0804 May 05 2016

6

Puc. 3. IloBepXHOCTh KOAAAareHOBOTO CAOS C AeMMHEPAAM30-
BaHHBIM KOCTHBIM MAaTPMKCOM IOCAe 24 4 KOHTaKTa CO CPeAoi
KyABTUBMPOBaHMA KAeTOK: 4 — yB. 750; 6 — yB. 1500

Takum 06pa3om, AaHHbIE, IOAYYEHHbIE IPU U3Y-
Y9eHMM CTPYKTYPbl NOBEPXHOCTHM pPa3paboTaHHOrO
Marepuana, IOKa3aAy, YTO OH HPEACTAaBAAETCA Iep-
CIIEKTMBHBIM B KadecTBe Ga30BOr0 MOAYAS AAS KAe-
TOYHO-TKAHEBOJ CUCTEMBI ¥ IOCAEAYIOLIErO CO3Aa-
HMS Ha €r0 OCHOBE TKAaHEBOT'O HKBMBaAeHTa (puc. 3).
IIpn mpoBepeHUM MCCAEAOBAaHUA i# Vil¥O TO OIeH-
Ke >Ku3HecrnocoGHOCTH (GuOPO6AACTOB B YCAOBUAX
KYABTMBMPOBAHMSA Ha MAEHKax U3 pa3pabGoTaHHOTO
KOAAAreHCOAEpIKalero MaTepuara (TecTuMpoBaHue
Ha I[UTOTOKCUYHOCTh ¥ aATe3MBHYIO CIOCOGHOCTB)

YCTaHOBAEHO, 4TO OH He fABAAETCHA TOKCHYHBIM AAA
KYABTYPbI A€pMaAbHbIX (puOPO6AACTOB YeAOBEKA: He
HabAIOAAAACh BbIpakKeHHAA I'MOGEAb KAETOK Ha Mpu-
FOTOBAEHHBIX 3 HETO MOAAOJKKAX; OTMEYaAUCh POCT
KYABTYPBI B TeYeHNEe BCETO BPeMEHM IKCIEepPUMEHTa
¥ OTCYTCTBME KAETOYHOTO Aebpuca B cpepe. Habaro-
AAAOCh PACIAACTbIBAHME KAETOK IO IOBEPXHOCTH
IAEHOK C (DOpPMMpPOBaHMEM XapaKTePHOTO PUCYHKA
MOHOCAOS, 4TO YKa3bIBAAO HA HaAM4ME aATE€3UU KAe-
TOK, MX aKTMBHBIM POCT M NpOAM@epanuio Ha IO-
BEPXHOCTM MCCAeAyeMoro martepuara. Yepes 24 4
IOCAe IepeceBa OTMEYaAM pPaCIAACTBIBAHME EAM-
HIMYHBIX KAETOK KakK Ha MOBEPXHOCTHM KOAAAreHCO-
AepsKalleil MAeHKU-MOAAOKKY (puc. 4, @), Tak 1 Ha
KYABTYPaAbHOM HAACTMKE HOA IAEHKOI (puc. 4, 6).

6

Puc. 4. ®ubpobaracTsl: @ — Ha UCCAEAYEMOM KOAAATEHCOAEPIKA-

mem HOcuTeAe, yB. 200, okpacka a3yp-203uHOM, 24 4 KyABTHUBY-

poBaHndA. BupaHbI BKAIOYEHMA AEMMHEPAAU30BAHHOTO KOCTHOTO

MaTpukca ¥ eAuHudHble (DuGpo6AacTb; 6 — Ha MOBEPXHOCTH

KYABTYPaABHOTO NAACTHKA IIOCAE YAAAEHUA UCCAEAYEMOTO KOA-

AareHCOAepsKallero Hocutead, 24 4 kyApTuBupoBanusd, ys. 100,
(a3oBe1il KOHTPACT
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Yepe3z 48 u mocae mepeceBa Ha IOBEPXHOCTH
IAEHKM HAOAIOAAACH POCT KAETOK Pa3HOM KOH(PAIO-
eHTHOCTM: OT 4aCTOM CeTOYKM A0 MOHOCAOA. Du-

6p006AACTBI UMEAM TPEYTOABHYIO U BEPETEHOBUAHYIO
dbopMy, C BBIPaKEHHBIMM OTPOCTKAMM, UETKUMMU
aapamu  (puc. ).

Puc. 5. ®ubpobaracTsl Ha HCCAGAYEMOM KOAAAreHCOAepKameM HocuTeae, yB. 100: caeBa — HATMBHBIA Ipemapar, CupaBa —
okpacka no PomanoBckoMy, 2-e CYT KyABTMBMPOBAHNUA. BUAHBI BKAIOYEHNA A€MMHEPAAM30BAHHOTO KOCTHOIO MATPUKCA

3AR/IIOMEHUE

Takum 06pa3oM, MDOATBEPKAEHO IKCIEPUMEH-
TaABHO, 4TO (pU3MIECKUE XapaKTePUCTUKRY pa3pabdo-
TAHHOTO MaTrepyuara COOTBETCTBYIOT TPeGOBAHWAM,
OPeAbABAAEMbIM K MaTepuary AAA KYAbTMBMPOBA-
HMA KaeTOK. Kpome Toro mokasaHo, 4To maTepuas
He ABAAETCHA TOKCUYHBIM AAA KYABTYPHI AePMaAbHBIX
($u6po6AaCTOB HYeAOBeKa, 4TO MO3BOASET CAEAATh
BBIBOA O €O IPUTOAHOCTHM AASA CO3AAHUA HA €ro oc-
HOBE KACTOYHO-TKaHEBOI'O KOMIIACKCA U IIPOBEACHNUA
IKCIIEPUMEHTAABHBIX MCCAEAOBaHUM in vivo. Vcxo-
Al U3 IOAYYEHHBIX PE3yABTATOB, IPEACTABAAETCS
1[eAeCO00pa3HbIM AaAbHelIIee COBEPIIEHCTBOBAHNE
KOAAATEHCOAEPSKALIeT0 KOMIIAGKCA M Pa3AMYHBIX
COoCO6OB €ro MPMMEHEHNA AASL A€YeHMA PaH KOXKM
¥ MATKUX TKaHel, a Tak’Ke IPOAOASKEHUE MCCAEAO-
BaHWI, HAIPABACHHBIX Ha OIlEHKY ero 3¢ QeKTUBHO-
CTV B 3KCIEPUMEHTE ¥ KAUHMKE.

KOH®/IMKT UHTEPECOB

ABTOpPBI AEKAAPUPYIOT OTCYTCTBME SBHBIX U MO-
TeHI[MAABHBIX KOH(AUKTOB MHTEPECOB, CBA3aHHBIX C
nyOAMKanmer HaCTOAIEN CTaThu.

MCTOYHUR PUHAHCUPOBAHUA

ABTOpBI 3aABAIOT 06 OTCYTCTBUM (PUHAHCUPOBA-
HMSA IPU NPOBEACHUM MCCAEAOBAHMA.
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Joint use of developed collagen-containing complexes and cell cultures
in creating new tissue equivalents

Kulakova K.V., Aleynik D.Ya., Charykova I.N.

Privolzhsky Federal Research Medical Centre
18, Verbne-Voljskaya Naberejnaya, Nizbwy Novgorod, 603155, Russian Federation

ABSTRACT

The purpose of the study is to assess the possibility of applying the integrated module as the basis of a cell-
tissue equivalent for treatment of wounds of skin and soft tissues. In the frame of the set task the following
problems were being solved: research of the spatial structure and architectonics of the surface of the developed
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base collagen-containing materials and their biocompatibility with cell cultures.

Materials and methods. The study of a material which is a two-layer complex film, consisting of collagen
and polysaccharide components was carried out. The collagen was separated from the dermis and was then
impregnated with particulate demineralized bone matrix (DCM) according to the original methodology. For
the purposes of the study the dehydrated material was created in the form of a film. Electron microscopic
examination of surfaces was performed on scanning electron microscope JEOL JSM-IT300LV in high vacuum
and at low values of probe current (< 0,1 nA). Studies to assess the viability of the cells cultivated on films
of collagen material (tested for cytotoxicity and the adhesive capacity) were performed in vitro using strains
of diploid human fibroblasts 46 passage. The culture condition was visually assessed using an inverted Leica
microscope DM IL (Carl Zeiss, Austria), equipped with a computerizes program of control of culture growth
(Leica IM 1000).

Results. The data obtained in the study of the surface structure of the developed complex module showed that
it seems to be promising as a basic component of the cellular-tissue system with its large number of structural
formations for fixation of the cells and a well-organized barrier layer capable of vapor - permeability.
Experiments in vitro confirmed the absence of toxicity of the material being studied in relation to the culture
of dermal human fibroblasts, suggesting the possibility of creation on its basis of cell-tissue complex and
further experimental studies in vivo.

Conclusion. Thus it was experimentally confirmed that the physical characteristics of the developed integrated
module satisfy the requirements for the materials for cultivation of cells. The absence of cytotoxicity on the
model of a culture of dermal human fibroblasts allows to make a conclusion about a possibility of its use as the
basis of cell-tissue equivalent. Preliminary results indicate the advisability of further experiments in vivo aimed
at improving complex collagen-containing materials, the development of different ways of their application and

clinical evaluation of the effectiveness in the treatment of wounds of various genesis.

Key words: collagen, regeneration, tissue engineering, cell culture, fibroblasts.
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