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K BOIIPOCY O EE30IIACHOCTM OCTEOIIJIACTMqECKMX MATEPHAJIOB 

A.B. Bo11xoe 

cpf:SffY «Hay qtto- 1,,1ccne,r:i;oBaTeJihCKMJ1 J,1HCTJ,1TYT Mopcpon or 1,,11,,1 qen oBeKa », MocKBa, Pep 

B pa6ome npeiJcmae/l eHbt Mam epuaJZ bt 3KcnepuMeHmaJZ bHbtX u Kfl UHULtecKux uccJZ eiJoeaHuu, e 
KomopbLX ucnOfl b3OBaJZUCb ocm eonJZacmu11,ecKue MamepuaJZ bt pa3JZ ULfHbtX 2pynn . BbLRBJZ eHo, 11,mo 
uMnJZaHma4uR ocmeonJZacm u LtecKux MamepuaJZ oe o6ycJZoeJZueaem pa3eumue xpoHuLtecKO20 npo
iJy KmueH020 eocnaJZeHUJl no muny peaK4uu Ha uHopoiJHoe meJZ o. B ceo10 011,epedb npo4ecc 
o6pa3oeaHUR Kocmu e p e2eHepame, coiJep ;;,caw,eM ocmeonJZ acmuLtecKuu MamepuaJZ, conpJl'JICeH 
c pe3op64ueu BHOBb o6p a3oeaHHou KocmHou m KaHu, JZ e;;,caw,eu Ha e20 noeepxHocmu. IIpoee
iJeH aHaJZU3 npuLtuH HU3Kou 6uoJZ02u11,ecKou coeMecmuMocmu MamepuaJZ oe u npeiJJZo'JICeHa cxe
Ma nJZ aHupoeaHUJl uccJZ edoeaHuu 6e3onaCHocmu u 3lfHpeKmueHocmu ocmeonJZacmu11,ecKux Ma
mepuaJZ oe. 

K JI IO q e Bbl e C JI OB a : pereHepau1rn. KOCTHOVf TKaHl1 , OCTeOTTJiaCTl1lleCKJ1e MaTepl1aJibl. 

On the Safety of Osteoplastic Materials 

A. V Volkov 

R esear ch Insti t u te of Human Morphology , M oscow, Russia 

Exp erimenta l and clinical studies of osteoplastic materials of various groups were performed. IT 
was shown that implantation of osteoplastic materials stipulated the development of chronic 
productive inflammation by the type of foreign body response while the process of bone formation 
in the regenerate containing osteoplastic material entailed resorption of newly formed bone tissue 
on its surface. Analysis of the reasons of low biocompatibility of the materials was performed and 
scheme for osteoplastic material safety and efficacy study planning was proposed. 

Key words : tissue regeneration, osteoplastic materials. 

B IT0CJie~HMe ~eCHTMJieTMH aKTMBH0e pa3BMTMe 

rroJiy•rnJia pereHepa TMBHaH Me~MUMHa K0CTH0M TKa-
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HM. O~HMM M3 ee HarrpaBJieHMM cJie~yeT cqMTaTh MC

rroJih30BaHMe OCTeOrrJiaCTMqecKMX MaTepMaJIOB, rrpM-
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3BaHHhlX o6ecrreqMTb 0ITTMMaJibHhle ycJI0BMR Teqe

HMR pereHepa TMBH0ro rrpou;ecca B KOCTHOM paHe. Ha 

c e ro,n;HRlllHMM ,n;eHb KaK B Hawet1 CTpaHe , TaK M 3a py-

6e.moM CJI0)KMJICR pbIH0K K0MMepqecKMX Ma TepMaJI0B, 

8cpcpeKTJ1BHOCTb K0T0pbIX o6ycJIOBJieHa MX 0CTe0K0H

,n;yKTMBHbIMM CBOMCTBaMM. Ilo,n;o6Hbie Ma TepMaJibl 

M0.JKH0 pa3,n;eJIMTb Ha CMHTeTJ1qecKJ1e J1 HaTypaJib

Hbie, a TaKme, C yqeT0M MX XMMMqecKoro C0CTaBa, -

Ha MMHepaJibHbie, opraHJ1qeCKMe, K0MIT03MTHbie. 

CMHTeTJ1qecKMe 0CTeorrJiaCTJ1qecKMe MaTepMaJibl B 

0CH0BH0M co,n;epma T C0JIJ,1 KaJibI.J;MR cpoccpopHOM J,1JIJ,1 

yroJibHOM KMCJI0T' IT0CK0JibKY OHM, KaK cqJ1TaIOT rrpo

J13B0,D;MTeJIM, crroco6Hbl K 6bICTpOH pe3op6u;1,11,1 in vivo. 

K HMM me OTHOCRT J,1 IT0JIMMepbI K0p0TKou;erroqHbIX 

opraHMqecKMX KMCJI0T, HarrpMMep MOJioqHoM. HaTy

paJibHbie Ma TepMaJibI rrpem,n;e acero xa paKTepM3YIOT

CR rrpMp0,D;HbIM rrpo1,1cxom,n;eHJ1eM, - 8T0, HarrpMMep 

K0paJIJibl, rM,n;p0KCMarra TMT K0CTM, IT0JiyqeHHblM 0T

.JKMr0M, ,n;eMMHepaJIM30BaHHbie J1 qacTMqHQ ,n;eMMHe

paJIM30BaHHbie K0CTHbie Ma TepMaJibl qeJI0BeKa J1 K0C

TeM KpyrrHoro para Toro CK0Ta 1,1 ,n;p. [ 1 - 3]. 

IlyTb 0CTe0rrJiaCTMqecKoro MaTepMaJia OT pa3pa-

60TKJ1 ,n;o KJIMHMqecKoro rrpMMeHeHMR B HarneM CTpaHe 

HaMH0ro K0poqe , qeM y cpapMaKOJior1,1qecKMX cpe,n;CTB, 

IT0CK0JibKY yKa3aHHbie Ma TepMaJibl 0THeceHbl K 1,13,n;e

JIMRM Me,D;MI.J;MHCK0ro Ha3Ha qeHMR, a MX 6e30ITaCHOCTb 

J1 8cpcpeKTMBHOCTb MCCJie,n;yeTCR no yrrpow;eHHOM cxe

Me. ,[(oKJIMHJ1qecKMe J,1 KJIJ1HJ1qecKJ1e MCCJie,D;0BaHMR oc

Te 0rrJiaCTMqecKMX Ma TepMaJI0B BbIIT0JIHRIOTCR B 0CH0B

H0M B paMKax HayqHQ-KBaJIM(pMKaI.J;MOHHbIX Tpy,n;oB, 

rrpMqeM 3aMHTepecoBaHH0CTb CT0p0H B IT0JI0.JKMTeJib

H0M pe3yJibTaTe CTaH0BMTbCR oqeBM,D;HOM. IlaTOMOp

cpoJIOrMqecKaR 8KcrrepTM3a 06pa3u;oa TKaHM , co,n;epma

w;1,1x MaTepMaJI, BbIIT0JIHReTCR rro,n;qac He C0BCeM Ka

qecTBeHH0, paccTaBJIRIOTCR HeBepHbie aKu;eHTbl , He 

rrpoB0,D;MTCR K0JIJ1qecTBeHHaR ou;eHKa. TaK, B pR,n;e Ha

yqHblX rry6JIMKaIJ;MJ1 0ITMCaHMR rJ/ICT0JI0rJ1qecKMX rrpe

rra pa T0B ,D;0B0JibH0 CKY,D;Hbl J1 He BCer,n;a xapaKTep1,13y

IOT Te RBJieHMR, K0T0pbie OT06pa.meHbl B J,1JIJIIOCTpa

TJi1BH0M MaTepMaJie, B K0JIJieKTMBe aBT0p0B 0TCYTCTBy

eT rra TOMopcpoJior [ 4]. TaKMM o6pa30M, rrpo6JieMy cpop

M MpoaaHMR ,D;0Ka3a TeJibHOM 6a3bl 8cpcpeKTMBHOCTJ1 J,1 

6 e 3 orraCHOCTM 0CTe0rrJiaCTJ1qecKMX MaTepMaJI0B CJie

,n;yeT cqMTa Tb ,D;0CTa TQqHQ aKTyaJibHOM. 

B HaCTORI.I~eM pa6oTe rrpoae,n;eH aHaJIM3 rMCT0M0p

cp OJIOrMqecKMX pe3y JibTa T0B 8KCrrepMMeHTaJibHbIX M 

KJIMHMqecKMX MCCJie,n;oBaHMM 8cpcpeKTMBHOCTJ1 M 6e-

3orraCH0CTJ1 0CTeorrJiaCTJ1qecKMX Ma TepMaJI0B 3a rre

p M0,D; c 2005 ITO 2015 r ., BbIIT0JIHeHHblX B pa3JIMqHbIX 

HayqHQ-MCCJie,n;oBaTeJibCKMX yqpem,n;eHMRX HallleM 

cTpaHbI (<PfEY «UHMMC M "9:JIX » , <PfEY BIIO 

«MfMCY MM. A.M. Ea,n;oKMMOBa » , <PfEY «HMM Mop

cpoJiorMM qeJioBeKa PAMH » , qacTHbIX cToMaToJiorM

qecKMX yqpem,n;eHMM J,1 ,n;p.). 

MATEPMAJI M METO,Uhl 

fMCTOJior1,1qecKoe MCCJie,n;oBaHMe o6pa3I.J;OB TKaHM 

rrpoB0,ll;MJIM Herrocpe,n;CTBeHH0 IT0CJie 6MOITCMM. Ma Te

pMaJI IT0MeI..QaJIM B 10% paCTB0p cpopMaJIMHa Ha cpoc

cpa THOM 6ycpepe Ha 7 2 q, IT0CJie qero B TeqeHMe 24 q 
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o6pa3I.J;bl TKaHM rrp0MbIBaJIM B rrpOTQqHQM Bo,n;e. Iloc

Jie cTaH,n;a pTHOM rMCTOJIOrMqecKOM rrpoB0,ll;KM o6pa3-

I.J;bI TKaHeM 3aJIMBaJIM B rra pacpMH ( « I'MCTOMMKC » , EMO

BMTpyM) , MCIT0Jib3YR rMCT0JI0rMqecKMe 3aJIMBQqHbie 

K0JibI.J;a (EMOBMTPYM). CepMMHbie cpe3bI TOJII..QMHOM 

7 MKM IT0JiyqaJIM Ha MMKp0T0Me Microm. ,UJIR M3yqe

HMR cpe30B TKaHeM rrpMMeHRJIM: o630pHbie 0KpaCKM -

re Ma T0KCMJIMH0M M 803MH0M rro EoKKY, Mat1:epy; ,D;JIR 

BbIRBJieHMR crreu;McpMqecKMX rrpou;eccoB o6pa3oBaHMR 

KOCTHOM TKaHM M ee pe3op6I.J;MM rrperra pa Tbl 0Kpanrn

B aJIM rro Maccotty 1,1 rro MaccoHy - foJI,n;Hepy 

( «BioOptica » , Italy). IlocJie oKpacKM rrperrapaTbI 3aK

JIIOqaJIM B M0HTMPYIDI..QYIO cpe,n;y M BbicyrnMBaJIM B 

TeqeHMe 2 He,n; rrpM K0MHa THOM TeMrrepa Type. <POTO

,n;oKyMeHTMp0BaHMe rrp0B0,D;MJI0Cb Ha MMKp0CK0rre 

Leica DM 2500 c cpoToKaMepot1 Leica DTC 295 . 

B Ka qecTBe MeTo,n;a paH,D;0MM3aI.J;MJ1 MCIT0Jib30BaJIM CJie

,n;ymw;ym cxeMy: ecJIM He 6bIJIO Heo6xo,n;MMOCTM B rrpM

u;eJibH0M M3yqeHMM o6'beKTa, TO C IT0M0I..QblO reHepa

T0pa cJiyqaJ1HhlX qMceJI Random orrpe,n;eJIRJIM 5-7 

HOMepoB CTeK0JI (HarrpMMep, 12, 18, 22 , 25 , 38 M3 50 

CTeKOJI B cepMM), 1,13yqeHMIO M ,n;oKyMeHTMpoBaHMIO 

rro,n;BepraJICR Ka:>K,D;bIM 3-M cpe3 , eCJIM KaqeCTB0 6bIJIO 

Hey,n;0BJieTB0pMTeJibHbIM, TO MCCJie,n;oBaJICR IT0CJie,n;y

IOill;MM M TaK ,n;aJiee. 

3Kcnepu.Me1-imMb1-ible MoaeAu. MccJie,n;yeMbIM oc

TeorrJiaCTMqecKMM Ma TepMaJI ITOMeI..QaJIM rro,n; K0:>Ky ( co

B0KYITH0 no BCeM 8KCrrepMMeHTaJibHbIM MCCJie,n;oBa

HMRM n=60) Ma o6JiaCTb ccpopMMpOBaHHOro ,n;ecpeKTa 

TeMeHHbIX KOCTeM KpbIC JIMHMM BMCTa p ( C0B0KYITHO 

ITO BCeM MCCJie,n;oBaHMRM n=30) , H0B03eJiaH,D;CKMX Kpo

JIMKOB ( C0B0KYITHO ITO BCeM MCCJie,n;oBaHMRM n=60 ), Ha 

cpoK, Tpe6yeMbIJ1 3a,n;a qeJ1 MCCJie,n;oBaHMR. B cpe,n;HeM 

cp0KM ,D;JIR MMITJiaHTaI.J;MM rro,n; Ko.my C0CTaBJIRJIM 3 , 7 , 

14, 30 M 120 ,D;HeM, ,D;JIR MMITJiaHTaI.J;MM B ,n;ecpeKT Te

MeHHbIX KOCTeM - 14, 30 , 120 ,D;HeM. B ,n;aHHOM pa6oTe 

rrpe,n;cTaBJieHbl pe3yJibTaTbI , IT0JiyqeHHbie Ha 30-e 

cyTKM 8KCrrepMMeHT0B. 

KAU1-iU1ieCKUe UCCAeao8a1-iUJL O6pa3I.J;bl KOCTHOM 

TKaHM ( TperraH06MOITTa Tbl) 6bIJIM rroJiyqeHbl OT rrau;M

eHTOB , KOT0pbIM BbIIT0JIHRJIMCb orrepau;MM ITO yBeJIM

qeHMIO o6'heMa KOCTHOM TKaHM BepxHeM M HMmHeM 

qeJIIOCTeM (oTKpbITbIM CMHYC-JIMq:)TMHr n=30 , MMrrJiaH

TaI.J;MR B JIYHKY y,z::i;aJieHH0r0 3y6a n=60) rrepe,n; ycTa

HOBKOM ,n;eHTaJibHhlX MMITJiaHTaT0B. 3a6op o6pa3I.J;OB 

KOCTHOM TKaHM ocyw;ecTBJIRJIM qepe3 120 ,D;HeM IT0CJie 

MMITJiaHTaI.J;MM. Pa3pellleHMR 8TMqecKMX K0MMTeT0B 

,ll;JIR rrpoBe,n;eHMR MCCJie,n;oBaHMM rroJiyqaJIMCb B yqpem

,z::i;eHMRX corJiaCH0 ,n;eMCTBYIOI..QeMy rropR,n;Ky. 

PE3Y JlhTAThl 

G'KCnepu.Me1-i ffiCl.fl, b1-i ble UCCAeaoBa 1-i UJL 

II pM cpaBHMTeJibHOM rMCTOMopcpoJiorMqecKOM a Ha -

JIM3e pe3y JibTa T0B MMITJiaHTaI.J;MM pa3JIMqHbIX K0JIJia

reHOBbIX Ma TepMaJIOB rro,n; K0:>KY KpbICaM 6bIJIM BbIRB

JieHbl TMITMqHbie M3MeHeHMR qepe3 30 cyT IT0CJie orre

pau;MM BHe 3aBMCMMOCTM OT rrp0M3B0,D;MTeJIR J1 HaCbl

I..QeHMR MaTepMaJia pa3JIMqHbIMM areHTaMM (KOCTHbIM 

MopcporeHeTMqecKMM 6eJIOK, cpaKTop pocTa cocy,z::i;oB , 

rJIMK03aMMH0rJIMKaHbl J,1 rrp .). O6paI..QaJIO Ha ce6R BHM-
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MaHMe, qTo OCHOBOM peaKQMM M a KpoopraHM3Ma Ha 

ITO)J;KO:>KHOe BBe,ri;eHMe 6 b IJIO pa3 B MTMe rpaHy JieMa T03-

HOfO BOCITaJieHMJI: MH(pMJlbTp a QMJI JlMM<:pO- M ITJia 3 MO

QMTaMM ( p MC. 1, 8, e), C MH(pMJlb T p a QMett 06JiaCTM 

BBe,z:i;eHMH MaKpocparaM M, o6pa3 0BaHMeM rMraHTCKMX 

KJieTOK MHOpO,Il;HbIX TeJI MH Or,ri;a orpOMHOro pa3 Mepa 

( p:v1c. 1, 2, e) M , KaK CJie,IJ;CTB Me , o6pa30BaHMe cp:v16p o3-

HOM KaITcy Jlbl BOKpyr M a Tep Ma Jia (pMC . 1, a, 6). 
B cBOIO oqepe,z:i;h ITo,ri;o6Hbitt M a TepMaJI , BBe ,ri;eHHbIM 

B KOCTHblfr ,z:i;ecpeKT, ITPM p e H T r e H OBCKMX MCCJie,IJ;OB a 

HMHX BM,IJ;eH KaK peHTr eHOKOH T p a CTHbIM y qacTOK, ITO 

ITJIOTHOCTM HaITOMMHaIOW,MM KOCTHYIO T K a Hb. H a o6-

30pHOM fMCTOJIOfMqecKOM ITpe ITa paTe ( p MC. 2, a) Te 

MeHHbIX KOCTeM Kpb IC o6JiaCTb KOCT H Or o ,ri;ecpeKTa Bblf

JIH,IJ;MT KaK 6y,z:i;To 3aITOJIH e HHOM KOCTHbIM M a TpMKCOM , 

O)J;HaKO ITPM ,z:i;eTaJibHOM paCCM OTp e HMM M O:>KHO BbIH

BMTb Bee TO me rpaHy JieMa T03H Oe B OCITaJieH Me BOK

pyr MaTepMaJIOB , MH(pMJlbTpaQMIO JlMM<:pO- M ITJia3MO

QMTaMM, r:v1raHTCKMMM KJieTKaM M MHOpO)J;HbIX TeJI Ha 

ITOBepxHOCTM rpaHyJI MaTepMaJia, o 6pa30B a H Me cp:v16 -

p03HOM KaITCYJibl ( pMC. 2, 6). 

KAU1-lU"-leC1<:Ue UCCAe8o8a1-lUJL 

J13y-qe HMe TpeITaH06MOITTaTOB , ITOJiy"LieHHhIX OT 

ITaQMeHTOB , KOTOpbIM ITpOBO)J;MJiaCb HaITpaBJieHHaH 

pereHepaQMH KOCTHOM TKaHM C MCITOJlb30BaHMeM oc

TeOITJiaCTM"LieCKMX MaTepMaJIOB , BblRBMJIO pH)]; oco-

6 e HHOCTett o6pa30BaHMH pereHepaTOB. TaK, ITPM MM

ITJiaHTaQMM B JIYHKY y,ri;aJieHHoro 3 y6a MaTep:v1aJIOB , 

co,ri;epmaw,Mx JlMUib MMHe paJibHbIM KOMITOHeHT KCe

HOreHHOM KOCTM , cppOHT KOCTHOM p e reHepaQMM pac

ITpOCTpaHHeTCH KaK CB060)J;HO , TaK M ITO ITOBepxHOC

TM OCTeOITJiaCTM"LieCKOro MaTepMaJia , ITpOCTpaHCTBO 

M e m,ri;y rpaHy JiaMM 3aITOJIHeHo M pbIXJIOM BOJIOKHMC

T OM coe,ri;MHMTeJibHOtt , M cp:v16po3HOM TKaHhIO, ITpM

"Li e M HeKOTOpbie rpaHy Jlbl BOB Ce He MMeIOT KOHTaKTa 

C KOCTbIO (pMc. 3, 8) . Ha ITOBepXHOCTM rpaHyJI MaTe

pMaJia 60JibUIOe KOJIMqecTBO OCTeOM,ri;a (pMC. 3, 2). 

I1HaH KapTMHa Ha6JIIO,[l;aeTCH ITPM BBe,ri;eHMM KOJIJia

reHCO)J;epmaw,ero ITpeITapaTa. Ha p:v1c. 3, a HarJIH)J;HO 

BM)J;HO, "LITO cpe,ri;M rpaHyJI OCTeOITJiaCTM"LieCKOfO Ma

T e pMaJia ITpeo6Jia,ri;aIOT BOJIOKHa cp:v16po3HOM TKaHM, 

MH(pMJlbTpMpOBaHHOM JlMM<:pOQMTaMM. ,UOJIH BHOBb 06-

Puc. 1. Pe3yJibTaTbI MMITJiaHTau;v1v1 OCTeOITJiaCTW--I eCKMX MaTepMaJIOB ITO,z::I: Komy KpbICaM Ha 30-e cyTKM. OKpacKa ITO MaccoHy 

(a, 6) v1 ITO MaccoHy - f oJI,n:Hep y (B - e). 

3,n;ecb J1 Ha p11c . 2, 3: TOHKa.H CTpe JIKa - OCTeOrIJiaCTW--IeCKMJ/1 M aTepMaJI, TOJICTa.H CT p eJIKa - q:rn6 p o3H a .H TKaHb , 3 Be3,D;Ot.-IKa -

rv1raHTCKJ1e MHOfOR ,n;epHb ie KJieT KJ1 MH Op O,ll;HbIX TeJI , y r JIOB a .H CTpeJIKa - B OCITaJIMTe JibHbIJ/1 MH(pMJibTpaT. 
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Puc. 2. fv1cToJiorv1t.-iec

KM~ ITpeITapaT 30Hhl 

,z::i:ecpeKTa TeMeHHbI X 

KOCTe~ KphlC Ha 30-e 

cyTKM ITOCJie MMITJiaH

Tau;MM KOJIJiare HCO

,z::i:epmaw;ero ocTeOITJia 

cTv1qecKoro MaTepv1a 

Jia. OKpacKa ITO Mac

coHy - foJI,n:Hepy. 

a - X 32 , 6 - X 400. 
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p a30BaHHOM KOCTJ1 HeBenMKa, HO 

8 TJ1 HeMHOfOl..JMCneHHhie yqacTKJ1 

KOCTHOfO Bew;ecTBa Bee me MMe
IOT KOHTaKT C Ma Tep Man OM. Ha 
110BepXHOCTJ1 MaTepMaJia o6Hapy
JKJ1BaeTCJI MHOJKeCTBO KneTOK 
J1HOpO,D;HbIX Ten (pMC. 3, 6). 

B CBOIO oqepe,n;h KOCTHbIM pere
HepaT, o6pa30BaBWJ1L1C.H K 120-M 
cyTKaM rrocne J1MrrnaHTaQJ1J1 oc
TeorrnacTJ1qecKJ1X MaTepManoB B 
o6naCTb ,n;Ha BepxHeqenIOCTHOM 
11a3yxJ1, Mano OT nMqaeTC.H OT pe
reHepa TOB B nyHKe y,n;aneHHoro 
3y6a (pMc. 4, a). O,n;HaKo oco6eH
HOCThIO Ha ,n;aHHbIM cpoK Ha6nIO
,n; eHJ1.H .HBMnOCb 06HapymeHJ1e 
cpeHoMeHa rrorryTHOM pe3op6QMM 
BHOBb o6pa30BaHHOM KOCTHOM 
TKaHM J1 MMrrnaHTMpOBaHHOfO Ma
TepMana rMraHTCKJ1MJ1 KneTKaMM 
J1HOpO,n;HhIX Ten ( ecnM Ma Tep Man 
KonnareHco,n;epmaw;MM) 11 KneT
KaMM OCTeOKnaCTJ11.JeCKOro pR,n;a 
(ecnM MaTepMan MMHepanco,n;ep
m aw;MM) (pMc. 4, 6-2). IIpoQeccbI 
p e3op6QMM KaK MaTepMana, TaK 
11 KOCTJ1 corrpoBom,n;aIOTC.H 6yp
H blM rrpoQeCCOM OCTeoreHe3a 

(pMC. 4, 6). 
AHanorJ11.JHaR KapTMHa Ha-

6n10,n;aeTCR M rrpM TpaHcrrnaHTa
QM M TKaHeMHJKeHepHblX KOHCT
p yKQMM, co,n;epmaw;Mx ayToreH
Hhie CTpOManhHbie KneTKJ1 mMpo
BOM TKaHM, rro,n;BeprHyThie OCTeo
re HHOM ,n;McpcpepeHQI1pOBKe' J1 
qacTMl..JHO ,n;eMJ1HepanJ130BaHHbIM 

KCeHoreHHbIM KOCTHbIM Ma Tep Man. 
IIpoQeCCbl pe3op6QMJ1, KaK MaTe
p 11ana, TaK M KOCTM, corrpoBom
,n;aIOTCR 6ypHbIM rrpoQeCCOM oc
TeoreHe3a (pMc. 5 ). 

Pi1c. 3. rv1cToJior:v1t-recKa.H KapTJrna perettepaTOB , co,z:i;epmaw;v1x KOJIJiarettco,z:i;ep

m a w;v1e (a, 6) J1 ,z:i;eMJ1HepaJIJ130BaHHbie (B, 2) OCTeOIIJiaCTW!eCKJ1e MaTepv1aJibI , 

rroMeru;eHHbie B JIYHKY y,z:i;aJieHttoro 3y6a. OKpacKa TIO Maccotty (a, 6) v1 TIO Macco

HY - foJI,z:i;Hepy (B, 2). 

P11c. 4. rv1cTOJIOfW-IeCKJ1e TipeTiapaTbI KOCTHbIX perettepaTOB, TIOJiy-r-IeHHbIX J13 

o6JiaCTJ1 ,D;Ha BepxHeqeJIIOCTHOM Tia3yXJ1 qepe3 120 ,D;HeH TIOCJie J1MTIJiaHTaQJ1J1 

MaTepv1aJia Ha OCHOBe HaTypaJibHOfO rv1,z:i;pOKCJ1aTiaTJ1Ta. OKpacKa TIO Maccotty -

foJI,z:i;ttepy. 

a - X 32, 6, 2 - X 400, B - 200. 
ToHKa.H CTpe.rrKa - OCTeon.rraCTJtP-IeCKMJ!l MaTepv1a.rr, TOJICTa.H - cpv16po3Ha.H TKaHb , 

3Be3,D;Ot.!Ka - OCTeOKJiaCTbl, yrJIOBa.H CTpe.rrKa - BOCTiaJIMTeJibHblJ!l MHC!)MJibTpaT, Kpy

)KQK - o6pa3yIO~aRCR KOCTHaR TKaHb. 

Pitc. 5. fJ1CTOJIOfJ1qecKJ1H TipeTiapaT KOCTHOH TKaHJ1 qepe3 120 ,D;Hett TIOCJie J1MTI

JiaHTaQJ1J1 TKaHeJ1HmeHepHOH KOHCTPYKQJ1J1 B o6JiaCTb ,D;Ha BepxHeqeJIIOCTHOH Tia3yxv1 , co,z:i;epmaw;ett OCTeOTIJiaCTJ1qecKJ1H 

MaTepv1aJI v1 ayTOJIOfJ1qHbie OCTeoreHHbie KJieTKJ1. OKpacKa TIO Maccotty - foJI,z:i;Hepy. x 100. 

ToHKOM CTpeJIKOH yKa3aH yqaCTOK 0,l];HOBpeMeHHOH pe3op6QJ1J1 KOCTJ1 J1 OCTeOTIJiaCTJ1qecKoro MaTepv1aJia , TOJICTOH - OCTeO

rIJiaCTJ1qecKJ1H MaTepv1aJI. 
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OBCY:tK,UEHME 

B HaCTOHr.u;ee BpeM H CJie ,n;yeT rrpM3HaTb , l.{TQ IIOJI

HOCTbIO OTKa3aT bCH OT MCIIOJib 30BaHMH OCTe OIIJiaCTM"l{ 

ceKMX MaT epMaJI0B B KOCTH OM p eKOHCTpyK TMBHOM XM 

pyprMM rrpaKTM"l{ e CKM HeB03M 0:>KH0. 3 a qacTyIO « rrpo-

6JieMbI ,Zl;0H 0 pCKMX 30H » rryraIOT XMpypra 60Jib1lle , He

:>KeJIM Bep OH T Hbie OCJIO:>KHeH M.fI OT MCIIOJib 3 0BaHMH oc 

Te0rrJiaCT M "l{e CKMX MaTepMaJI0B , CBe,n;eHbH 0 6e3orrac

H0CTM M 3 cpcp e KTMBHOCTM K0T0pbIX c o6paHbI H e TaK 

CKpyrryJie3H O. TaK, B 0 ,Zl;HOM M3 rry6JIMKaIJ;MM [ 4] 0IIM

caHMe rMCTOJIOr Mq e cKOM Ka PTMHbI rrpe,n;c T a BJie H0 CJie

,n;yIOI.IJ;MM o6p a30M : « f MCTOJIOrMqecKa.H Ka PTMHa yqa

CTKa ,n;eMMH e p aJIM30BaHtto ro K0JIJiareH a qep e3 1 Mee 

IIOCJie MMIIJiaH TaIJ;MM rr o ,n; KOH'bIOH KTMB Y r Jia3 a Kpo

JIMKa. B oKp y r MM IIJiaH Ta Ta BM,Zl;Ha yMepeHHaH MH<:pMJib

Tpau;MH KJieTKaM M. HBJieHMH B0CIIaJieH MH M ,n;ecTpyK

IJ;MH MMIIJiaH TaTa 0TCYTCTBYIOT » (pMC. 6, a , MJIJIIOCT

pau;MH B3HTa M3 CTaTbM ) . O,n;HaKO rrpM II0Jib 3 0BaHMM 

a,n;eKBaTHbIX 0KpacoK, M3yqeH MM rrperrapaT0B Ha 60Jib

rneM yBeJIM"l{eHMM 6 bIJia 6 b I BbIHB JieHa MHaH Ka PTMHa 

(pMC. 6, 6). ,Uame Ha rrpe,ri;cTaBJieH HOM M MKpocpOTO

rpaMMe QT"l{eT JIMB O B M,Zl;Ha B0CIIaJIMT eJibHaH MH<:pMJib

Tpau;MH M K0HTYPbI rMraHTCKMX KJieT0K MH0p0,Zl;HbIX 

TeJI B HM:>KH eM JieB 0 M yr JIY Ka pTMHKM. 

Xopowo M3B e CTHO, l.{TQ KOJIJia r e H MMeeT HeBbipa

.:>KeHHbie Me:>KB M,Zl;0 Bbie aHTMreHHbie CBOMCTBa [ 5 , 6], 
o,n;HaK0 He Bce r,n;a II0 HHTH0, ITO KaKOM rrpM"l{MHe Ha 

,Zl;OKJIMHM"l{eCKOM 3Tarre Ma T epMaJibI BbI3 bIBaIOT xpo

HM"l{eCKOe rpaHy JieMa T03H Oe B OCIIaJie HMe. B HaWMX 

Ha6JIIO,n;eHMHX MbI o 6tta pymMB aJIM B qacTMu;ax ocTeo-

rrJiaCTMqecKoro Ma TepMaJia JiaKyHbI , co,n;epmar.u;Me 

0CTaTKM xpoMaTMHa 6bIBWMX TaM K0r,n;a-T0 0CTeo

IJ;MT0B (pMC. 7 ). CKeIITM"l{eCKM HaCTp0eHHbie MCCJie

,Zl;OBa TeJIM MOryT 3aHBMTb , l.{TQ JiaKyHbI 3aceJIMJIMCb 

KJieTKaMM p e u;MrrMeHTa , o,n;HaKO 3TO HeB03MO.:>KHO 

BCJie,Zl;CTBMe 0TCYTCTBMH rro,n;o6Horo MexaHM3Ma o6-

pa30BaHMH KOCTHOM TKaHM. 

TaKMM o6pa3 0M , eCJIM B e pHyTbCH K B0rrpocy 06 

3cpcpeKTMBHOCTM M 6e3orraCHOCTM 0CTeorrJiaCTM"l{eCKMX 

MaTepMaJI0B HaTypaJibH0ro rrp0MCX0:>K,n;eHMH, TO CJie

,n;yeT OTMeTMTb, l.{TQ ,Zl;OKJIMHM"l{eCKMe 3KCrrepMMeHTaJib

Hbie MCCJie,n;oBaHMH ,Zl;0JI:>KHbI BKJIIOqa Tb B c e 6H II0CJie

,Zl;0Ba TeJibHYIO u;erroqKy 3TaII0B , BKJIIOqaIOI.IJ;MX B ce6.H 

MCCJie,n;oBaHMH in vitro (MTT-Te cT) , 3KcrrepMMeHTaJib

Hbre 3KCTpaoccaJibHbie (MMIIJiaHTaIJ;MH B MbIWIJ;Y M 

II0,Zl;K0:>KHYIO KJieTqaTKy) , MHTpaoccaJibHbie (B M0,n;e

JIHX K0CTHbIX ,n;ecpeKTOB) , a yme II0CJie rroJiyqeHMH 

y6e,n;MTeJibHbIX ,n;aHHbIX CJie ,n;yeT rrpMCTyrra Tb CHa qa

Jia K orpaHM"l{eHH0M KJIMHM"l{ e CKMM MCCJie,n;oBaHM.fIM M 

T0JibK0 II0T0M - K pacrnMpeHHbIM. Ha Harn 3r JIH,Zl;, o6H-

3a TeJibHO CJie,n;yeT rrpOBO,ll;MTb rMCTOMopcpOJIOrMqec

K0ro MCCJie,n;oBaHMe C MOpcpoMeTpMeM 0CH0BHbIX rra

paMeTp0B K0CTH0ro pere H e pa Ta ,Zl;JIH Toro, l.{T06bI 

MMeTb o6oeKTMBHbie ,n;aHHbie , 0CH0BbIBaHCb Ha K0T0-

pbIX Ma TepMaJI M0:>KH0 6bIJIO 6bI peK0MeH,Zl;0Ba Tb K 

WMpOKOMY MCIIOJib30BaHMIO. 
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OP,IIJ1HAPHhIE II AKTIIBMPOBAHHhIE OCTEOIIJIACTMqECKIIE MATEPIIAJlhl 

P.B. )Jeee) A.JO. )lpo6btULeeJ 11.fl. £030 

OAO «MHCTMTYT CTBOJIOBbIX KJieTOK t.JeJioBeKa >> ; fBOY BIIO «MocKOBCKMM rocy,IJ;apcTBeHHbIM 

Me,IJ;MKO-cToMaToJiorMT.JecKMM y m,rnepc11TeT MM. A .M. EB,IJ;OKMMOBa »; <PfBY «rocy,IJ;apcTBeHHbIJ/1 

Hayt.JHblJ/1 u,eHTP PocCMJ!lCKOJ/1 ¢ e,IJ;epaU,MM - ¢ e,IJ;epaJibHblJ!l Me,IJ;MIJ,MHCKMJ/1 6MO(pM3Mt.JeCKMJ!l u,eHTp 
MM. A.M. Byptta3.HHa » ¢MBA PoccMM, MocKBa , pep 

Ocmeon;wcmuLteCKUe Mamepuaflbl flBJlflJOmCfl BbLCOKO eocmpe6oeaHHbLMU e KflUHULfecKOU npaK
muKe Meau~UHCKUMU U3aefl UflMU, noKa3aHHbLMU aflfl 3aMell{eHUfl KOCmHbLX aerpeKmOB U BOC

nOJlHeHUfl y11,acmKOB amporpuu KOCmHOU mKGHU. Ha OCHOBe aHaflU3a coepeMeHHbLX 2pynn 

ocmeonflacmu11,ecKux Mamepua!loe, oco6eHHocmei1 ux cocmaea, MexaHU3Moe 6uoflo2u11,ecK020 
aeucmBUfl U noKa3aHUU K npuMeHeHU/0 npeaflo;)ICeHa npUKJlaaHafl KJl aCCUrpUKG~Ufl, 8 COOm

eemcmBUU C KOmOpOU Meau~UHCKUe U3aeflU5l pmaeflH JOmCfl HG opauHapHbte U GKmueupoeaH

Hbte. OcHOBHbtM aurprjJepeH~uaflbHbtM KpumepueM flBflJlemCfl HafluLtue e cocmaee MamepuaJ1a 
cmaHaapmu3upoeaHHblX no /WLf,eCmeeHHblM u KOflULf,eCmeeHHblM napaMempaM 6UOJW2ULfeCKU 
aKmUBHblX KOMnOHeHmoe: cjJaKmopoe pocma, KflemoK Ufl U ceHHbLX KOHCmpyK~UU, Koaupy10-

ll{UX rpaKmopbt pocma. Bbtpa:>1CeHHbte ocmeouHayKmueHbte u (uflu) ocmeo2eHHbte ceoucmea 
aKmueupoeaHHbtX ocmeonfl acmuLtecKux Mamepua!loe no3BOflflJOm pacc11,umbLBamb Ha ux 3r_/J
cjJeKmueHocmb npu 3GMell{eHUU npomR:JICeHHblX (o6beMHbtX) KOCmHblX aerpeKmoe. 

K J1 JO ye Bbl e C J1 0 Ba : OCTeorr11aCTHYeCKJ.1e MaTepHaJibl' 61-1011orw-IeCKJ.1 aKTl1BHhle KOM
noHeHTbl, cpaKTOpbl pOCTa, KJleTKH, reHHbie KOHCTPYKUHH. 

Ordinary and Activated Osteoplastic Materials 

R. V. Deev, A. Yu. Drobyshev, I. Ya. Bozo 

Human Stem Cells Institute, Moscow; A.I. E vdokimov Moscow Sta te University 

of M edicine and D entistry, Moscow; A.I. Burnazyan Federal Medical and Biophysical 

Center, Moscow, Russia 

Osteoplastic materials are highly required medical devices for bone defects substitution and 
filling the areas of bone tissue atrophy. Based on analysis of modern groups of osteoplastic 
materials, features of their composition, mechanisms of biological action, and indications for 
clinical use, the applied classification which divides the medical items into ordinary and activat
ed categories is proposed. The main differential criterion is the presence of certain biologically 
active components in the material composition: growth factors, cells or gene constructions encod
ing growth factors that are standardized by qualitative and quantitative parameters. Pronounced 
osteoinductive and (or) osteogenic properties of activated osteoplastic materials enable counting 
on their effectiveness in replacement of large bone defects. 

Key words : osteoplastic materials , biologically active components , growth factors , cells, 
gene constructions. 

KocTHOIIJiacT11qecK11e orrepau;1111 - o,z::i;tta 113 octtoB

HbIX COCTaBJIRJOllJ;J1X rrpaKTJ1KJ1 KaK B TpaBMa TOJIOfJ1J1 

J1 opTorre,z::i;1111, TaK J1 B qeJIIOCTHO-Jmu;eBOJ1 x11pypr1111. 
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