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TMCToaKBMBajieHT-OnonnacTMHecKMM MaTepnan 

06nacTb TCXHMKM 

H3o6peieHne OTHOCMTCH K MeflwunHe, a MMCHHO K KOwiOycTMOjiomM, 

5 xnpyprnn, KOCMeTonomn w MoweT HaMTi/i npmvieHeHMe B KanecTBe 

Snon/iacTMMecKoro MaTepnana fl/ia 3aMemeHMH flecfreKTOB noKpoBHbix TKaHeii 

(3amnTbi OT McnapeHMH M npoHMKHOBeHMH MHc^eKLinn) M CTMMyrmui/iM pereHepaLjMM. 

npefliuecTByioinMM ypoBeHb TexHUKM 

Pa3pa6oTKa M M3yneHMe HOBbix 6noflerpaflnpyeivibixI n/iacTMHecKnx M 

IO SnocoBMecTMMbix MaTepManoB, npeflHa3HaHeHHbix AJIA scjDcjDeKTMBHOM 

0praH0cneqn4)MHecK0M pereHepaqMM c BbicoKMM cfcyHKMMOHajibHbiM M acTen/mecKUM 

pe3ynbTaTOM, flBnaeTCfl aicryanbHOM npo6neivioM coBpewieHHoti pereHepaTHBHOM 

MeAHUMHbi u TpaHcnnaHTonornn. OneBUflHO, HTO HOBbie MaTepnanbi ,qon>KHbi 

OTBenaTb Tpe6oBaHMHM cooTBeTCTBua cnei4Mcfc>MMecKOM MopcfiojiorMM pei4nnneHTHbix 

15 TKaHeii M cnocoScTBOBaTb MX cfcyHKUMOHajibHOMy BOCCTaHOBJieHMK) (Bioartificial 

organs, 1999; BM0C0BMecTMM0CTb, 1999; Sudesh et al., 2000; 2004; Biopolymers for 

Medicinal and Pharmaceutical Applications, 2005). 

B HacToamee Bpewm aKTMBHO pa3BMBaeTcn HOBeMuuee HanpaBjieHi/ie 

MeflMMMHCKOM 6MOMH>KeHepMM no C03flaHMK) TKaHeHH>KeHepHblX KOHCTpyKLJMM M 

20 6noncKyccTBeHHbix opraHOB Ha 0CH0Be 6noMaTepnanoB c HOBbiMM 

Cf)yHK14MOHanbHblMM CBOMCTBaMM, TaK Ha3blBaeMbie ri/ICT03KBWBaneHT-

6nonnacTMMecKne MaTepnaribi (l~3B) (LUyMaKOB, 1995; UlywiaKOB c coaBT., 2003; 

LUTMnbMaH, 2006). KnroneBbiM CBOMCTBOM TBKMX MaTepnanoB ABnaeTCfl MX 

cn0C06H0CTb K 6noflerpaflai4MM ecTecTBeHHbiwm MeTaSonnMecKMMii nyTAMU B 

25 opraHM3Me c BKntoneHneM npowie>KyTOMHbix M KOHenHbix npoayKTOB B 

6noxMMMHecKne qrncnbi 6e3 MX CMCTeMHoro M noKa/ibHoro HaKon/ieHMn, KaK 

HanpMMep, MonoMHan M mMKoneBaa KMCJIOTW BKruoMatoTca B LJMKJI KpeSca. llpM 

3TOM T3KMe npOflyKTbl He flOJl>KHbl 6blTb TOKCMMHbIMM, a MX KOHLjeHTpaLlMfl B 

Kp0BflH0M pycjie He flOJi>KHa npeBbnuaTb npeflenbHO flonycrmvibiM ypoBeHb 

30 (BonoBaTJ.2003). 

ct>M3woriorMHecKafl MeTa6onw3aLU/m 6M0MaTepnan0B, cocTaBJiatouni/ix 

KapKacHyra 0CH0By TKaHeMH>KeHepHbix KOHCTpyKquM, npeflonpeflermeT 

c6anaHCMp0BaHH0CTb penapaTMBHbix npoLjeccoB 6e3 Bbipa>KeHHbix HBneHMw 
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BOcrianwTejibHbix peaKqMM M npeAynpe>KflaeT HBneHwe MMMyHHoro OTTopweHi/in, 

M36eraa npn STOM OTBeTa opraHM3Ma Ha MHopoflHoe Teno (LUMLuaLjKaH E. 2011). 

Pa3pa6oTKa HOBbix ri/icToaKBi/iBajieHT-SnonnacTi/mecKnx MaTepManoB (EM) 

ocHOBbiBaeTca Ha M3yneHMM KMHCTHKM 6nopa3pyiueHMa M fluHaMMKn ero 

5 npoMHOCTHbix CBOMCTB, a TaioKe Ha oLjeHKe BfiMAHna M xapaiaep pereHepaTMBHoro 

npoi4ecca. Xapaiaep M CTeneHb BbipaweHHOCTM SToro B03,qeMCTBMfl 0npe,qenfli0TCfl 

COBOKynHOCTbK) (f)M3MK0-XMMMMeCKMX CBOMCTB C06CTBeHH0 MaTepMana M 

MHTeHCMBHOCTbtO OTBeTHblX 4>M3MOnOrO-6MOXMMMHeCKMX peaKL(MM OpraHM3Ma-

peunnneHTa. 

io ri03T0My pa3pa6oTKa 6noflerpaAnpyeMbix MaTepManoB c MaKCMManbHOM CTeneHbio 

6n0XMMMHecK0M KOMnneMeHTapHOCTM 6a3npyeTcn Ha co3flaHMM MaTprnj, COCTOHIUMX 

M3 MaKpoMoneKynapHbix K0MnneKC0B, flocTynHbix flna coOcTBeHHbix 3H3MMHbix 

CMCTewi opraHM3Ma M APyrwx nM3MpyioinMx areHTOB. 

B CBH3M c HeM, MfleanbHbiM BapMaHT 6M0flerpaflMpyeM0r0 MaTepMana 

15 flon>KeH OTBesaTb cneflyiomMM Tpe6oBaHMHM: 

1. MaKpoMoneKynnpHafl KOHCTpyKUMfl c nporpaMMMpoBaHHbiM nepMOflOM 

6MOflerpa,qauMM ecTecTBeHHbiMM MeTa6onMHecKMMM nyTAMM; He flBJinioinanca 

o6teiaoM MMMyHO-BOcnanMTejibHbix peaKUMM; 

2. BKnioMeHMe np0Me>KyT0HHbix M/MUM KOHenHbix npoflyiaoB 

20 6MOMeTa6oxiM3ai4MM MaTepMana B MexaHM3Mbi pereHepauMM Ha 3Tane CMmanbHoro 

xeMOTaKCMca 3amMTHbix KJieTOK opraHM3Ma; 

3. MaKCMManbHoe cooTBeTCTBwe BpeMeHHoro nepMOfla 5M0flerpaflai4MM 

MaTepMana M .qnMTenbHOCTM penapaTMBHoro npoqecca. 

TaKMM 06pa30M, c no3ML{MM onTMManbHoro MMMyHO-6noxMMMHecKoro 

25 KOMnnasHca BbinonHeHwe BbiineyKa3aHHbix Tpe6oBaHMM no pa3pa6oTKe HOBHX 

GMOflerpaflMpyeMbix MaTepManoB o6ecnesMBano 6bi onTMManbHbm 

MopcjDonorMMecKMM M cjDyHKUMOHanbHbiM pe3ynbTaT opraHocnei4Mc|)MMecKoro 

rMCToreHe3a. 

PaHHMe nccneflOBaHMfi no pa3pa6oTKe 6M0AerpaflnpyeMbix MaTepManoB 

30 Gbinw ccfcoKycMpoBaHbi Ha HaTypanbHbix nonMMepax (KonnareH, uennionosa M flp.), 

B nocneflyiomeM - Ha npoflyiaax xMMMMecKoro CMHTe3a. llpMMepaMM TBKMX 

6MOflerpaflMpyeMbix nonMMepoB HBnaioTCfl nonwaHrMflpMflbi, nonM3c|DMpbi, 

nonMaKpMnbi, nonM (MeTMnMeTaKpMnaTbi), nonMypeTaHbi. Bbino BbifleneHo 
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HeCKOfibKO KilKJHeBblX (JjaKTOpOB, n03B0nfl(0IHMX KOHTpO/lMpOBaTb paCTBOpeHMe 

MaTepMana: rMAp0(£>MnbH0CTb/rMAP04)06H0CTb, aM0pc£>H0CTb/KpMCTannMMH0CTb, 

MoneKyjiapHbm Bee, HannHne reTepoaTOMOB (HanpMMep, n0MMM0 ymepofla) 

(XnycoB M.A., 2007). 

5 EcTecTBeHHO, MTO HaMSonee nepcneKTMBHbiMM aBnaiOTCJi MaTepnaribi, npn 

pacmermeHMM KOTopbix o6pa3yioTCfl npupoflHbie MOHOMepbi. Hanpwviep, 

nonmiaKTMflbi, nonMiriMKonMAbi, nonMOKCMamaHoaTbi v\ MX cononmviepbi 

pacmennatoTca c00TBeTdBeHH0 AO MOJIOHHOM, rnMKoneBOM, oKCMMacnHHOM KMCJIOT, 

M3 KOTopbix B LiMKJie KpeSca o6pa3yioTcn BOAS M yrneKMcnbiM ra3, BbiBOAfliUMeca M3 

IO opraHM3Ma ecTecTBeHHbiivi nyTeM. 

ripOTOTMriOM AaHHOro M306peTeHMfl HBJiaeTCH HaHOCTpyKTypMpOBaHHblM 

SMonjiacTMHecKMM MaTepMan (IlaTeHT P<t>N°2425694 ony6n. 10.08.11 r.), 

BKnioMaioiUMM B ce6a HaTMBHyio cjDopiviy rManypoHOBOM KMCHOTN, a OCHOBOM 

aBnaeTCfl HaHocTpytaypMpoBaHHan MaTpMLia, npeACTaBnaiomaa COSOM 

15 HaHocTpyKTypMpoBaHHyio ruajiypoHOByio KMcnoTy, nonyMeHHyto nyTeivi 

CfjOTOXMMMMeCKOM ClUMBKM, MMeiOLMyiO HMeMCTOe CTpoeHMe B AMana30He OT 50 AO 

100 HM. 

[1oAo6Hafl CTpyKTypHan opraHM3ai4MH MaKpoMoneKyn raanypoHOBOM KMcnoTbi 

M KOJinareHa npMAaeT 6MOMaTepMany anacTMMHOCTb, noBbimeHHyio aAre3Mio, 

20 Apena>KHbie KanecTBa, npo3pawHocTb. 

OAHaKo nonyseHHan TaKMM 06pa30M MaKpoMoneKynapHaa CTpyKTypa 

SMonnacTMMecKoro MaTepMana B KnMHMHecKMx ycnoBMax aBnaeTca HeA0CTaT0MH0 

3Cj3C(3eKTMBHOM: 

1. no CTpyKType AanHbiM MaTepMan ABnaeTCfl MOHOcfDa3HbiM, BcneACTBMe 

25 Mero B ycnoBMHX paHeBoro npoLjecca OH o6pa3yeT OAHopoAHoe noKpbiTMe, 

npeBpamaacb, TaKMM 06pa30M, B cyxoM CTpyn (PaxMaTynnMH P.P. 

BMonnacTMHecKMM MaTepMan Ha 0CH0Be manypoHOBOM KMcnoTbi: 6Moc|3M3MMecKMe 

acneKTbi cfjapMaKonorMHecKMX CBOMCTB. // OapMai4MM. -2011.- Ns 4. - C. 37 - 39). no 

OT3biBaM IOIMHUMMCTOB, oflHopoflHbiM cyxoM 6nonorMMecKMM CTpyn Tpe6yeT 

30 e>KeAHeBHbix nepeBH30K c o6n3aTenbHbiM yBna>KHeHMeM CTpyna, MTO B MTore 

npMBOAMT K 33TfirMBaHMK) CpOKOB 33>KMBneHMfl M py6LJOBblM M3MeHeHMflM C 

orpaHMMeHMeM c£yHKi4MM, HanpMMep, B o6nacTM cycTaBOB. 

2. CnowHaa HaHOCTpyiaypHafl opraHM3aMMn 6MOMaTepMana 3HaMMTenbH0 
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3aTpy,qHHeT npoLiecc ero 6mMera6onmau,m B pane, T.e. no Mepe 3a>KMBneHMfl OH 

He paccacbiBaeTCfl I/I cTaHOBMTca npuMMHOw AHA npucoeflUHeHwa BTOPWMHOM 

MHc}3eKi4MM M KaK cneflcrrBMe, ocno>KHeHHoro TeneHMfl paHeBoro npouecca. 

CooTBeicTBeHHo Tpe6yeTcn yflaneHi/ie Maiepnana 1/13 paHbi npn nepeBH3Kax, a 

5 nocKonbKy cyxoti cipyn npoHHO cnai/iBaeTca c noflnewamMMM TKaHHMM, TO flaHHaa 

npoLteflypa mnaeTcn TpaBMaTWMHoii fl/ia paHbi M 60Jie3HeHH0M flna nauweHTa. 

3. M0H0c(Da3Hafl HaHOCTpyKTypHaa opraHM3aui/m 6i/ioMaTepnana He 

o6ecneMMBaeT acfjcfjeKTMBHoro flpeHMpoBannyj paHeBoro oTflermewioro i/i npuBOflm K 

CKonneHnio >KMAKOCTM nofl 6noMaTepnanoM, M3-3a Mero He06x0flMM0 npn 

10 nepeBH3Kax flonojiHi/rrenbHo MaTepnan nepcjDopupoBaTb cKanbneneM M 

cjDopMiipoBaTb B H§M flpeHa>KHbie OKHa (PaxMaTynnnH P.P., EypnyuKaa 0.14., 

AflenbiuMHa Jl.P., EypueBa T.H. 34>4)eKTMBHOCTb Hosoro MeTOfla BOccraHOBJieHi/m 

AecjDeKTa KO>KM y So/ibHoro c Bpo>KAeHHbiivi 6ynne3HbiM 3nn,qepM0JiM30M: 

Kni/iHi/iMecKoe HaSmofleHiie. // Bonpocbi c0BpeMeHH0M neflnaipnn. - 2011. - TOM. 10 

15 >K 2. - C. 190 - 192). noflo6Hbie MaHwnyjifluwM «TpeBO>KaT» paHy n 60ne3HeHH0 

nepeHocflTCH naLtMeHTaMM, 0C06eHH0 fleTbMM. 

TaKMM 06pa30M, HaH0CTpyKTypvip0BaHi/ie 61/ionnacTMMecKoro Maiepnana 

o6ycjiaBJiMBaeT c}DopMMpoBaHMe ormiMajibHbix SwoMHweHepHbix CBOMCTB (aflre3nn, 

np03paHH0CTb), HO He o6ecneHMBaeT 6naronpMflTHoro 3a>Ki/iBneHi/ia paH M Mo>KeT 

20 CTaTb npHMMHOM OCJlOKHeHMM. 

PacKpbime M3o6peTeHMa 

TexHMHecKMM pe3ynbTaT - noBbimeHne scfcctieKTi/iBHOc™ 3a>KMBneHHfl paH. 

3aflana pewaeTCJi TeM, HTO B mcTOSKBnBaJieHT-SnonnacTMHecKOM 

MaTepnane, BKnioHaiomeM 0CH0By B BMfle MaTpnubi, B KanecTBe MaTepMana 

25 KOTOPOM MCnOTlb3yiOT HaTMBHyio 4>0pMy manypOHOBOi/l KMCnOTbl, OTnHMatOmMMCfl 

TeM, MTO rncT03KBMBaneHT-6nonnacTMMecKoro MaTepnana coflep>KMT 1,5% pacTBop 

ruanypoHOBOM KMcnoTbi I/I 5% pacTBop neriTi/iflHoro KOMnneKca, CMeiuaHHbie flo 

0§pa30BaHMfl B5i3Koro anacTMMHoro rena, noMemeHHbie B 0CH0By M noflBepmyTbie 

ynbTpacjDi/ioneTOBOM cf)OTononnMepi/i3ai4Mi/i B naMMHapHbix uiKacfDax B TeMeHne 5-7 

30 MacoB npi/i cneflyiouieM KOJiMMecTBeHHOM cooTHomeHi/iM, MJT. 

-1,5% pacTBop ruaxiypoHOBOM KMcnoTbi - 80-90; 

- 5% pacTBop neriTMflHoro KOMnneKca - 10-20, npi/i STOM roTOBbiti MaTepMan 

MMeeT nepcfjopaqMKD M HaceMKM. 



WO 2014/129929 PCT/RU2013/000795 

5 

KpaTKoe onucaHMe sepTeweii 

Ha cjDnr. 1 npeflCTaBneHa MMKpopenbecf)HOCTb rucTOSKBMBaneHT-

6nonnacTMHecKoro MaTepnana; Ha cfwr. 2 - pacnpefleneHne cm a,qre3MM Ha 

noBepxHocTM rncT03KBMBaneHT-6nonnacTWMecKoro MaTepMana; Ha cfcwr. 3 -

5 cxoxecTb penbecfsa 6noMaTepnana c KOWHbiM pMcyHKOM HenoBeKa; Ha cfjur. 4 -

cxeMa flByxc{)a3HOM CTpyKTypbi 6i/iOMaTepnana, HaxoflHLneroca B o6nacTM paHbi (1 -

nnacniHa, 2 - ruflpoKonnowfl); Ha cf>Mr. 5 - aT0MH0cneKTp0MeTpMHecK0e 

M3o6pa>KeHMe SuoMaTepnana nocne KneTOHHoro KynbTMBupoBaHun; Ha cjDnr. 6 -

cxeMa pacnono>KeHMfl HaceneK M OTBepcTMM rncT03KBMBaneHT-6uonnacTMHecKoro 

io MaTepnana (3 - HaceHKM flna flpeHawa, 4 - nyHKM flna ayTOTKaHM nnn KneTOK); Ha 

(fci/ir. 7 - BMfl TpocfcMHecKOM a3Bbi neBoii roneHM 6onbHOM caxapHbiM fluaSeTOM; Ha 

cfjur. 8 M 9 - STanbi 6nonnacTMKn H3Bbi neBOM roneHM 6onbHOM caxapHbiM 

AMa6eTOM; Ha cjDMr. 10 M 11 - STaribi 3a>KMBneHMa fi3Bbi neBOM roneHM 6onbHoii 

caxapHbiM flMa6eTOM. 

15 CocTaB nenTMflHbix KOMnneKCOB, npMcyrcTByioinMX B ruflpoKonnoMfle 

rwanypoHOBOM KMcnoTbi, npeflCTaBneH B Ta6nMue, OTKy^a BMAHO, HTO neriTMflHbie 

KOMnneKCbi MMeioT pa3nwMHbiM aMMHOKMcnoTHbm cocTaB c BapbMpyK)U4ew 

M0neKynnpH0M MaccoM 244 - 459 fla. B o6Hapy>KeHHbix neriTMflax npeBanMpyiOT 

anMcfjaTMMecKMe (neiiqMH, M3oneMi4MH, anaHMH, HIMLIMH) M nonapHbie 

20 He3apa>KeHHbie aMMH0KMcn0THbie ocTaTKM: TpeoHMH, nponMH, TMCTMAMH, cepMH, a 

TaioKe nonapHbie 3apa>KeHHbie aMMH0KMcn0THbie ocTaTKM: aprMHMH, rnyTaMMH, 

acnaparMH, nM3MH, aprMHMH. KpoMe Toro, npMcyTCTByioT flMMepbi M30neMi4MH0B, M 

nonMMepHbie TpMneriTMflbi, B TOM HMcne neriTMflbi, coflep^amne apoMaTMHecKMe 

aMMHOKMcnoTHbie ocTaTKM (TpMnTO<£aH) M nonnpHbie He3apn>KeHHbie 

25 aMMHOKMCnOTHbie OCTaTKM. 

HccneAyeMbie 

napaMeipbi 

XMM. cfiopMyna Macca flenbTa Maccbi B 

HaHOnOTOKOBOM 

pe>KMMe 

Macca B OTH. 

efl. 

GlyTrplle C19H26N404 374,19541 -2,33 10,692 

lleAsplle C16H29N306 359,20564 12,97 8,674 

PheArgPro C20H30N604 418,23285 -0,29 9,024 

GlnHisHis C17H24N805 420,18697 - 5,74 17,732 
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AlaTrpLys C20H29N504 403,22195 -5,76 8,934 

ProHisTyr C20H25N505 415,18557 -11,10 14,407 

ThrTrpTrp C26H29N505 491,21687 - 12,84 9,460 

LysPheThr C19H30N405 394,22162 -7,25 8,854 

LysArgMet C17H35N704S 433,24712 10,73 9,102 

PheCysMet C17H25N304S2 399,12865 4,19 11,108 

llelle• C12H24N203 244,17869 8,67 11,038 

AspLysLys C16H31N506 389,22743 16,59 8,863 

TrpPro C16H19N303 301,14264 -18,38 10,672 

GluThr C9H16N206 248,10084 3,47 5,500 

fleCM03MH C24H40N508 526,28769 - 15,37 9,523 

Ba>KHO, MTO B neriTHflHOM CfDpaKLtMM npilCyTCTByeT fleCM03MH (aMMHOKMCHOTa, 

np0M3B0AHaa nn3MHa). Bjiaroflapa CBoeii pa3BeTBneHHOM CTpyKType, KOTopaa 

mvieeT MeTbipe awiMHOKMCJioTHbix rpynnbi, oflHa MoneKyna flecM03MHa MO>KeT 

5 BXOflMTb oflHOBpeMeHHO B MeTbipe nenTMflHbie uerrn. 3TMM caMbiM BO3MO>KHO 

cjoopivinpoBaTb flByx4)a3Hyio cTpyicrypy rncT03KBMBajieHT-6nonnacTMMecKoro 

wiaTepnana. 

flByx4)a3Haa CTpyKTypa HOBoro 6noMaTepnajia no3BonneT B paHe 

c|)opiviMpoBaTb noriHOMeHHbiM 6nonornMecKMM CTpyn, KOTopbiti CHapy>KM ABnaeTca 

10 n/iacTMHKOM, a CTOPOHOM, 06pameHH0M K paHe, npwHMiviaeT BMA BA3Koro 

ruflpoKonnoMfla. 

Kpowie Toro, AByxcf>a3Hafl CTpyKTypa HOBOTO 6noMaTepnana Sjiaroflapa 

pa3H0CTM CMJI HaTHweHMH npuflaeT 6noMaTepnajiy yHMKajibHbm MaKpopenbec^Hbiii 

pucyHOK. MaKponoBepxHOCTb rwcT03KBMBajieHT-6nonjiacTMMecKoro wiaTepnaJia 

15 6noMaTepnajia wvieeT yHMKajibHyio pejibecfcHOCTb M BHeniHe OMeHb cxoflHa c 

flepMaT0mnc{)MK0M KO>KM MenoBeKa. 

BjiaroAapn pa3HononapHocTM awiMHOKMcnoT co3flaeTcn scJxfceKT 

nOBepXHOCTHOM SHeprUM HaTflWeHMfl, MTO OTpa>KaeTCfl Ha CjDOpMMpOBaHMM 

yHMKaJlbHOM MMKpOpeJlbe4)HOCTM. 

20 Ha aTOMHOcneKTpoMeTpuMecKiix M3o6pa>t<eHi/mx ynbTpacTpyKTypa 

noBepxHOCTH npenapaTa npeflCTaBneHa mo6yjmpHbiMM 06pa30BaHi/iflMw 

OflHOTWIHOM M0pc|30J10rMM C yHMKaJlbHOM peJ1bec|)HOCTblO. 
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(M3BecTHO, HTO 3aKpenneHwe cowiaTHHecKMX KneTOK c 6onbLueti 

BepoflTHOCTbK) npowcxofli/iT Ha n0BepxH0CTi/i MaTepnana oGnaflaioLLiero Bbic0K0M 

riOBepxHOCTHOM 3Hepmeii (Ha ruflpocjDnnbHOM noBepxHOCTM), B Towe BpeMH Ha 

0CH0BHbie KneTOHHbie npoLjeccbi (pocT, flnct)c|DepeHL4nai4MJi, Murpaumi) B 6onbLuew 

5 cTeneHM 0Ka3biBaeT BnwaHne reoMeTpusecKne i/i pa3MepHbie oco6eHHoc™ 

penbe<£a noAno>KKM [Hertz H. Uber die Beruhrung Fester Elastischer Korper (On the 

contact of elastic solids) //J. Reine Angew.-2011. -N°92.-8.156 171]. 

OLieHMBan ri/iApocjDMnbHbie/rMApoct)o6Hbie cBOiicTBa npeAnaraeMoro 

SMOMaiepnana MeTOAOM cfrwKcaLiMM KOHTaxTHoro yma BOflbi, 3HaHeHwe Ko-roporo 

10 cocTaBMiio 83°, paccHMTann Ha STOW 0CH0Be pa6oTy aAre3Hii, KOTopaa, c yneToivi 

K03c|Dc(DMLiMeHTa wepoxoBaTOCTM, OKa3anacb paBHOM 99,88 MH/M, HTO 

xapaKTepM3yeT n0BepxH0CTb HOBOTO MaTepwana KaK yiviepeHO cMam/iBaeMyto. 

flonoriHMTenbHO npoBeAeHHan BM3yanM3aL4MH n0BepxH0CTH 6uononi/iMepa B 

pe>KMMe perncTpauMM CMJI aAre3i/in no3Bonwna noKanwsoBaTb oGnacTM c 

15 noBbiweHHOM aAre3neii. 

rioBepxHOCTHafl 3Hep rm cun aflre3wn nB/ifieTcn cf>yHflaMeHTanbHoii 

xapaKTepncTHKoti 6MonnacTVHecKMx MaTepnanoB A^H oqeHKM 3c|DcjDeKTMBHoii 

MurpaMMM KneTOK Ha MX n0BepxH0CTii npi/i pereHepaunn. YcTaHOBneHo, MTO 

HariMHue noKanbHbix o6nacTeii c pa3Hoii aAre3i/ieti o6ecneHMBaioT HanpaBneHHbm 

20 TaKci/ic KneTOK M OAHopoAHoe MX pacnpeAeneHi/ie no Bcefi noBepxHOCTM (Hallab N.J. 

Bundy K.J. O'Connor K. et al. Evaluation of metallic and polymeric biomaterial 

surface energy and surface roughness characteristics for directed cell adhesion // 

Tissue engineering. - 2001. - V.7. - Ns 1. - P. 55-71). 

Oi4eHMBaa no KpaeBOMy yrny cMaMMBaHna TepwioAHHaMMHecKyio pa6oTy 

25 BOAW Ha noBepxHOCTM rncT03KBMBaneHT-6wonnacTVNecKoro wiaTepnana, 

3a4)MKCnpoBaHHbie 3HaMeHMA cun CLienneHi/m xapaicrepusytoT ero Asyxc(Da3Hbm 

6noMaTepnan, o6naAatomnii rnAP0cj3nnbHbiMM/rnAP0cfD06HbiMM cBOWcTBaMM. 3TO 

o6i3flCHaeTCfl HannMneM pa3HononapHbix BemecTB (aMMHOKucnoT nenTMAHoro 

KOMnneKca), np0CTpaHCTBeHH0 pacnpeAeneHHbix B CTpyKType ruAPOKonnowAa 

30 ruanypoHOBOM Kucno™, BbiCTynatomew B ponn 6a3MCHoPi MaTpwLjbi MaTepwana. 

lloATBep>KAeHMeM sToro CTana npaMaa BM3yann3ai4i/ifl noBepxHoc™ 

6i/ioMaTepnana B pe>KMMe aAre3i/i0HH0-K0HTaKTH0M aTOMHo-cwnoBoii MMKpocKonw/i. 

nonyneHHbie pe3ynbTaTbi CBMAeTenbCTByioT o HannMnn 3Ha4i/rrenbHbix no 
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OTHOLUeHMK) K BM3ya/lH3MpOBaHHOM nnOLijaflM ynaCTKOB Ha nOBepXHOCTM 

6noMaTepnana fleMOHCTpwpyioinMx aflre3MBHbie CBOMCTBS. 

B CBOK) oMepeflb KynbTMBMpoB3Hi/ie Me3eHXMManbHbix cTpoMsnbHbix 

CTBonoBbix tcneTOK c ncnonb30BaHneM rMCT03KBMBaneHT-6MonnacTMwecKoro 

5 MaTepmia B Ka^ecTBe no,qno>KKM M nocneflytomew 3T0MH0-CMn0B0M MUKpocKonwew 

nOBepXHOCTM no3Bonnnn fleTeKTupoBaTb npucyTCTBue Ha Hew KneTOK 

npoflonroBaTOM cfropMbi, LLJMPMHOM 3,7 MKM. flocneflyiomee Sonee fleianbHoe 

uccneflOBaHne BbmBuno Hannmie Ha noBepxHocm KneTKw nepenneTaioiuMXca 

ctJuOpunnapHbix BOJIOKOH. ITIoflo6HbiM xapaiaep MX pacnonoweHMH aBnaeTca 

io CBWfleTeribCTBOM HariMMMfl y KyribTUBMpyeMbix Me3eHXMManbHbix CTBonoBbix KneTOK 

npoqeccoB MurpauuM, npn Kcropbix OHM SKTMBHO B3aMM0,qeMCTByi0T c 

noBepxHOCTbio noflno>KKM, npoHMKaa B noflnewaiUMM MaTpMKc. 

TaKMM 06pa30M, HariMHMe nenTMflHoro KOMnneKca o6ecneHMBaeT 

opraHM3ai4Mio flByxcjDa3H0M CTpyioypbi 6MOMaTepMana, KOTopaa aBnaeica OCHOBOM 

15 arm cjDopMnpoBaHMn nonHoueHHoro 6MonorMHecKoro CTpyna B paHe (c Hapy>KHOM 

nOBepXHOCTM - niiaCTMHKa, M3HyTpM - TMApOKOnnOMfl). 

rMCT03KBMBaJieHT-6M0nnaCTMHeCKMM MaTepMaJI MMeeT CKB03Hbie 

MMKponepc()opaL4MM ana acjDcjDeKTMBHoro ApeH3>K3 paHeBoro oTflenaeMoro. 

MaKCMManbHaa MopcfconomMecKaa cxo>KecTb CTpyioypbi M BHeujHero BMfla 

20 GMOMaTepMana c noKpoBHbiMM TKSHAMM (KO>KeM) .qaeT 0CH0BaHMn flnn BBefleHMH B 

Ha3BaHMA M3o6peTeHMa TepMMHa «rMCT03KBMBajieHT-6M0nnacTMHecKMM MaTepMan». 

rMCT03KBMBaiieHT-6M0nnacTMHecKMM MaTepMan nonynaioT cne,qyioinMM 

06pa30M. 

B KanecTBe cbipba Mcnonb3yK)T rManypoHOByro KMcnoTy H3TMBHOM cfjopMbi, 

25 MMeioii^eM BonoKHMCToe HaHocTpyiaypMpoBaHHoe CTpoeHMe, cnoco6Hoe 

cfnopMMpoBaTb anacTMMHyio nnacTMHy M nenTMflHbm KOMnneKc. HaTMBHaa cjDopMa 

ruanypoHOBOM KMcnoTbi co3flaeT onTMManbHbie ycnoBMfi flna MMrpaqMM M 

nponMcf)epai4MM KneTOK, MCTOHHMKOM KOTopbix HBnaioTCfl KycoMKM >KM3Hecnoco6Hbix 

TKaHeii, noMeineHHbix B o6nacTM MMKponepcfcopauMM (cBoero pofla KneTOMHbie 

30 fmeiiKM) ™cT03KBWBaneHT-6MonnacTMHecKoro MaTepwana. 

rOTOBST 1,5% pacTBop manypoHOBOM KMcnoTbi 5% pacTBop nenTMflHoro 

KOMnneKca npM KOMH3THOM TeMnepaType. 3aTeM MX cMeniMBaioT flo 06pa30BaHM& 

BH3Koro snscTMMHoro rena. 
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flanee BH3KMM snacTMHHbiM renb noMemaioT Ha <£0pMy-0CH0By M B 

cneunaribHo CKOHCTpynpoBaHHbix naMMHapHbix uiKacfjax noflBepraioT 

ynbTpac(3M0neT0B0M 4)0T0n0JiMMepn3aMnn. 

flrm 3Toro B naMMHapHbix WKacfra co3flaeicn onpe,qeneHHbiM MMKpoKiiMMaT 

5 (TeivinepaTypa - 0-3 rpaflyca LJenbCMa, Bna>KHOCTb ~ 50-55%, c BeHTunauneM 

CKopocTi/i B03flyujHoro n0T0Ka - 0,50 M/C). 3aTewi CMecb rioflBepraioT 

yxibTpac|)MOJieTOBOMy o6nyneHMio B TeneHMe 5-7 nacoB. r~OTOBbiM MaTepMan 

nepeHOCAT Ha annapaT nepcf)opai4MM M ynaKOBKM. 

B more B cfciopMax o6pa3yeTca anacTMHHaa nneHKa SenecoBaToro qBeia, 

10 MaKCHManbHO cxowaa c flepMaT0mMcf)MK0M pucyHKa KO>KM HenoBeKa. 

flnacTMHe nyreM Bbipe3KM npMflaeTca OBanbHaa cfcopivia (6onbiuoM fluawieTp -

15CM, MaJibifi fluaMeTp - 11 CM.), nnoinaflb OBanbHOM nnacTMHbi cooTBeTCTByeT 

cpeflHecTaTMHecKOM nnomaflM naflOHM B3pocnoro HenoBeKa. B wieflnmiHe npwHHTO 

CMi/iTaTb, MTO naflOHb B3pocnoro HenoBeKa cocTaBnaeT npuMepHO 5% nOBepXHOCTM 

15 rena, HanpuMep, TaKMM 06pa30M, oqeHMBaeTCfl nnomaflb o>KoroB. 

3aTeM Ha rinacTMHe c noMombto nepcfcopaTopa HaHocaTca Kpymbie 

OTBepcTMA, a 3aTeM MexaHnnecKM c noMombio cneunanbHoro HO>Ka PaBHOMepHbie 

pacnpefleneHHbie Hacenw Heo6xoflMMbi Ana flpeHnpoBaHna paHeBoro 3KccyflaTa M 

6onee nnoTHOM CBH3M 6noMaTepnana M noflne>KaineM TKaHM. Kpymbie OTBepcTMa 

20 fluaMeTpoM 3 MM cny>KaT nocaflOHHbiMM nyHKaMM fl/ia annTennajibHbix TKaHefi. 3TM 

TKaHM HBJifliOTCfl coScTBeHHbiMM TKaHfiMM naLiMemra, KOTOpbie MCceKaioTCfl c KpaeB 

paHbi npM ee xMpypn/inecKOM o6pa6oTKe. B flanbHeMiueM OHM cnywaT MCTOHHMK3MM 

KJieTOKflJlfl 3C{)Cf)eKTMBHOM 3HMTenM3ai4MM (3a>KMBneHMfl) paHbi. 

B pe3yxibTaTe KnMHMHecKoro npMMeHeHMn y 6onbHbix c ,qe(J)eKTaMM 

25 noKpoBHbix TK3HeM yCTaHOBneHO, MTO rMCT03KBMBaneHT-6M0nnaCTMHeCKMM 

MaTepMan cfciopMMpyeT nonHoqeHHbiM 6MonorMHecKMM CTpyn M cnoco6cTByeT 

ycKopeHHOMy 3a>KMBneHMK) paH. 

Ba>KHO OTMeTMTb, HTO rMCT03KBMBaneHT-6M0nnacTMHecKMM MaTepMan 

0Ka3ancn scfDcfieKTi/iBHbiM y 6onbHbix, KOTopbiM TpaflMLinoHHafi Teparmq He 

30 noMorana. 

KnMHMHecKMM npMMep 

BonbHaa A., 59 neT, npo>KMBaeT B KyBaHflbiKe, nocTynMna B 4 x/o HY3 «OKB 

Ha CT.OpeH6ypr» OAO 16 fleKa6pa 2011 rofla c Anam030M: fMraHTCKaq 
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MnpKyjiapHaa rH0MH0-HeKp0TMMecKan Tpoc^MHecKaa H3Ba neBOM roneHM. CaxapHbiM 

AMa6eT 2 TMna, TH>Kenoe TeneHMe. AnneprMHecKMM flepiviaTMT HM>KHMX KOHeHHOCTeti. 

AHeMMfl. 

BonbHa B TeneHMe 1 rofla KaK 06pa30Banacb H3Ba nocne nepeHeceHHOM 

5 HeKp0TMMecK0M cjDopMbi po>KM. Pa3Mepbi flecjjeKTa - UMpKynnpHaa nonoca LUMPMHOM 

OT 8 flo 10 CM OT H/3 flo c/3 roneHM c anewieHTaMM cfjacuMM M cyxo>KMnMM B flHe 

paHbi. Bee paHee npMMeHaeMbie MeTOflbi neneHMH, BKnionaa nepeBH3KM c 

aHTMCenTMK3MM, M335RMM M pa3nMMHblMM paHeBbIMM nOKpblTMSMM 3Cj345eKTa He 

MMenM M KpaPiHe 6one3HeHHo nepeHOCMnMCb nauMeHTOM. 

io llpM nocTynneHMM BbinonHeHa XMpyprMHecKaa o6pa6oTKa paHbi, McceneHbi 

HeKpoTMHecKMe ynacTKM, c nonyneHMe OKpyrnbix KycoHKOB >KM3Hecnoco6HOM TKaHM 

KO>KM pa3MepoM 0,5 Ha 1 MM. 3aTeM Ha n0flr0T0BneHHyi0 paHy HaicnaflbiBaiOT 

TMCToaKBMBaneHT-SMonnacTMMecKMM MaTepMan, MMCIOLMMM B CBoeii CTpyKType 

MMKponepct)opai4MM flwaMeTpoM 3 MM M HaceMKM. Ilocne Toro, KaK 6MOMaTepMan 

15 npMnMnHeT K paHe M npeBpaTMTca B anacTMHHyio nnacTMHKy, B ero nepcfcopaqMM 

yKnaflbiBaioTCfl M3BneneHHbie M3 cfcM3MonorMHecKoro pacTBopa KycoHKM 

>KM3Hecnoco6Hbix TKaHeii caMoro nauMeHTa. nocne Toro, KaK Bee 

MMKponepcjDopauMM 6yqyT 3anonHeHbi KycoHKaMM TKaHeii, yKnaAbiBaeTca 

CTepMnbHan cancfceTKa M noBji3Ka. 

20 npoBe,qeH flnMTenbHbiii Kypc KOMnneKCHoro KOHcepBaTMBHoro neneHMn c 

KoppeKL4Meii conyTCTByioineM naTonorMM. Ha6moAanocb 06pa30BaHMe flByxcj3a3Hoii 

CTpyioypbi 6MOMaTepnana, Haxoflflineroca B o6nacTM paHbi: HapywHaa nnacTMHKa -

6MonorMMecKMM CTpyn, M BHyTpeHHaa - rMflpoKonnoMfl. 

nocne oMMmeHMfi paHbi ccfiopMMpoBanca nnocKMii rpaHynMpytoujMM 

25 MMpKynapHbiii flecfieKT c KpaeBoti 3nMTenM3ai4Meii. 

npM Mcnonb30BaHMM rMCT03KBMBaneHT-6MonnacTMHecKoro MaTepMana 6bino 

ycTaHOBneHO, HTO OH OKa3biBaeT HaM6onee MomHoe CTMMynMpyioLnee B03fleMCTBMe 

Ha c{)M6po6nacTbi, aKTMBMpyji peuienTopbi CD44 Ha CMHTe3 y>Ke co6cTBeHHoii 

rManyp0H0B0ii KMcnoTbi, KonnareHa III TMna M anacTMHa, HTO npeflOTBpamaeT 

30 06pa30BaHMe mnepTpocfcMHecKMx py6MOB. 

B pe3ynbTaTe npoBefleHHoro neneHMfl npeflnaraeMbiM OwoMaTepManoM 

OTMeneHO, HTO nepe3 2-3 naca nocne HanoweHMH Bee naqMeHTbi oTiwenanM, HTO 

Mcne3ana 6onb. BnocneflCTBMM 6bino oTMeneHO oTcyTCTBMe HBneHMH 
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KompaKTypHbix ii3MeHeHMM paHeBoii oSnacTM M nonHoueHHoe BoccTaHOBJieHne 

Ko>KHbix n0Kp0B0B. Haflo OTMeTMTb HTO, Mcnonb30BaHi/ie .qaHHoro 6noMaTepnana 

no3Bonnno M36e>KaTb BocnannTe/ibHOM peaKqwn (HamoeHna) M ct>opMMpoBaHMe 

runepTpocjDMHecKMX pySuoB B nepnofl peaSwii/iTaumi. He 3a4)i/iKCi/ip0BaH0 HI/I 

5 OAHoro cnynaa anneprnnecKOM n/nnn BocnannTenbHoii peaKunn y 6onbHbix. 
i 
i TaKMM 06pa30M, no cpaBHeHmo c np0T0TMn0M, npoBeAeHHbie MCCJieAOBaHi/ia 

noKa3biBaK)T, HTO rucToaKBHBaneHT-GnonjiacTMHecKUM MaTepwan cnoco6eH 

cjDopMnpoBaTb nonHOL(eHHbiM 6wonorMHecKMM CTpyn n CTMMynnpoBaTb 3a>KWBneHMe 

paH c xopoiiiMM scTeTMHecKMM pe3ynbTaTOM 6e3 06pa30BaHMfl py6i40B, a TaioKe 

10 oSnaAaeT Bbic0K0M SnocoBMecTMMOCTbio c noKpoBHbiMM TKaH^MM HenoBenecKoro 

opraHM3Ma. 

HOBM3HOM pa3pa6oTaHHoro rucToaKBUBaneHT-SnonnacTMHecKoro MaTepnana 

nBnaeTCfl opurMHaribHbM cocTaB nenTMAHoro KOMnneKca, c pa3HonojiapHbiMM 

aMMHOKMcnoTaMM. Hannnne AaHHoro nernrMAHoro KOMnneKca o6ecneHMBaeT 

15 opraHM3ai4Mto AByxcfc>a3H0i7i CTpyKTypbi 6noMaTepnana, KOTopaa flBnaeTca OCHOBOM 

Ana (JjopMvipoBaHMfl noriHoqeHHoro SMonomnecKoro CTpyna B paHe (c Hapy>KHOM 

noBepixHOCTM - nnacTMHKa, M3HyTpL/i - ruApoKOJinoMA)-

rncT03KBMBaneHT-6ii0nriacTHHecKHM MaTepnan nMeeT CKB03Hbie 

MMKponepcJjopamin AJ™ acfccfceKTMBHoro APSHawa paHeBoro OTAenaeMoro. 

20 OTriMHMTenbHOM 0C06eHH0CTbK) AaHHoro rncT03KBMBaneHT-6nonjiacTMHecKoro 

MaTepnana HBJiaeTCfl ero cn0C06H0CTb 06pa30BbiBaTb AByx4>a3Hoe paHeBoe 

noKpbiTue M cjDopMnpoBaTb TaKMM 06pa30M nojiHoueHHbiM 6nonornHecKMii CTpyn, 

3c|Dcj3eKTMBHO AP^HnpoBaTb paHy, HTO B MTore o6ecneHMBaeT onTi/iManbHyio 

pereHepauMK) AecfreKTa noKpoBHbix TKaHeii 6e3 06pa30BaHna pySuoB M 

25 Aecf)opMaL4MM. KpoMe Toro, 6noMaTepnan i/iMeeT cneunaribHbie nocaflOHHbie nyHKM 

AJ151 COGCTBeHHblX TKaHeii naLlMeHTa, M3 KOTOpblX <t>OpMMpyK>TCfl pOCTKOBbie 30Hbl 

Ana 3a>KMBJieHna paH. 
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Oopwiyjia i/i3o6peTeHi/m 

rucToaKBMBaneHT-SMonnacTMHecKMM MaTepMan, BKntonaiOLUMM OcHOBy B BMfle 
MaTpnqbi, B KanecTBe MaTepMana KOTOPOM Mcnonb3yioT HaTMBHyio (£opMy 

5 TManypOHOBOM KMCTIOTbl, OTJlMHaiOmMMCa TeM, HTO rMCT03KBMBaneHT-

6MonnacTMHecKMM MaTepMan coflep>KMT 1,5% pacTBop rManypoHOBOM KMcnoTbi M 5% 

pacTBop nenTMflHoro KOMnneKca, cMewaHHbie flo 06pa30BaHMn Bfl3Koro 

anacTMHHoro rena, noMemeHHbie B OcHOBy M noflBepmyTbie ynbTpacfwoneTOBOM 
cjD0T0i|i0riMMepM3ai4MM B naMMHapHbix wKacfrax B TeneHMe 5-7 nacoB npM 

10 cneflyiomeM KonMHecTBeHHOM cooTHomeHMM, Mn: 
-1,5% pacTBop rwanypoHOBOM KMcnoTbi - 80-90; 

- 5% pacTBop nenTMflHoro KOMnneKca - 10-20, 
npM 3TOM roTQBbiM MaTepMan MMeeT nepcfcopauMio M HaceHKM. 


