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MpeaucnoBue

Llenn v npuHumnbl ctaHaaptusauuu B Poccuinckoin ®eaepaunm yctaHosneHsl deaepanbHbiM 3aKOHOM
oT 27 pekabpsi 2002 r. Ne 184-d3 «O TeXHUYECKOM perynvpoBaHniy, a npasuia NpUMeHeHUs HaunoHanbHbIX
ctaHgapToB Poccuitckon depepauum — MOCT P 1.0—2004 «CtaHaapTtusauuna B Poccuiickoin Penepauun.
OcHOBHble NONOXEHUA»

CBefeHusi o ctaHgapTe

1 MOArOTOBJIEH ABTOHOMHOWN HekOMMepuecko opraHusaunen «MIHCTUTYT MeauKo-bruonormyecknx
nccnegosaHunin u texHonoruiny (AHO «<MMBUNT»)

2 BHECEH TexHudyeckum kommuteToM no ctaHaaptusauun TK 422 «OueHka Guonorudyeckoro aencrsusa
MeANUMHCKUX n3aenui»

3 YTBEPXIEH W BBEJEH B IEMICTBUE Mpukasom deaepansHOro areHTcTsa no TexXHU4ecKomy pe-
rynMpoBaHunio U MeTpornorum oT 2 gekabps 2009 r. Ne 543-ct

4 HacTosiwunin cTaHgapT naeHTU4eH MexayHapogHomy ctanaapty MCO 10993-6:2007 «OueHka 6uono-
rMYecKoro AencTemsa MeanLMHCKUX u3genuid. Yacts 6. UccneaosaHna MecTHOro AeWCTBUA Nocne umMnnaHTa-
umm» (ISO 10993-6:2007 «Biological evaluation of medical devices — Part 6: Tests for local effects after
implantation»).

Mpy NpUMeHeHN HacTosILLEero cTaHAapTa pEKOMEHAYETCA UCMONb30BaTL BMECTO CCbINOYHBIX MeXayHa-
POOHBIX CTaH4APTOB COOTBETCTBYHOLME UM HaLuMoHanbHbIe cTaHdapThl Poccuiickoint deaepaunun, ceeaeHus o
KOTOPbIX NpUBEAEHb! B AOMONHUTENBEHOM NpunoxeHun F

5 B3AMEH IrOCT P MCO 10993.6—99

Urgpopmauusi 06 USMEHEHUSIX K HacmosiueMy cmaHOapmy rybrnukyemcs 8 exxe200H0 u30agaeMoM UH-
popmayuoHHOM yKkazamere «HayuoHanbHble cmaHOapmbl», @ MEKCM USMEHEeHUU U rorpasoK — 8 exeme-
CAYHO u30asaeMbix UHGOPMaUUOHHbIX yKasamensax «HauuoHansHele cmaHOapmei». B cniyyae nepecmompa
(3ameHbl) unu ommeHbl Hacmosiweao cmaHdapma coomeemcemsyioujee ysedomiieHue bydem ornybriiukosaHo
8 EXXeMECSIYHO U30asaeMoM UHhOpMaUUOHHOM yKasamerne «HayuoHansHbie cmaHOapmei». Coomeemcemey-
rowas uHgopmauyusi, yeeOoMrieHUe U MeKCmbl pasmeuaromest makxe 8 UHGhopmMaluoHHOU cucmeme obujezo
ronb308aHUs — Ha oghuyuansHoM calime @edepanbHo20 azeHmMcmea 0 MexXHUYECKOMY peayriupo8aHuio u
memporoeuu 8 cemu VIHmepHem

© CrangapTtuHdopm, 2010

HacToqauwuin ctaHaapT He MOXeT BbITb NOMHOCTLIO UMW YaCTUYHO BOCNPOU3BEAEH, TUPaXKMpPOBaH 1 pac-
NpoCTpaHeH B KayecTBe oduLmansHoro usgaHus 6es paspelueHns degeparnbHoro areHTCTsa no TeXHUYecko-
My PerynmpoBaHnio 1 MeTponoru
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BBeneHue

CobniogeHue nonoxeHui ctaHgaptos cepun MCO 10993 «OueHka Buonorndeckoro 4encTems Meau-
LMHCKNX 13aenunii» no3sonuT o6ecnednTb CUCTEMHBIA NoAXoa K UccrneaoBaHuio 6MONOrMyeckore OencTens
MeaNLUHCKNX N3aenni.

Llenbto 3TUX cTaHAapTOB He ABMsieTCs 6e3ycrnoBHoe 3akpenneHne eauHoobpasHbiX MeTodoB nccneao-
BaHWUM 1 MCNbITaHWUIA 3a rpynnaMu 04HOPOAHbIX MeAULIMHCKUX N3AENWN B COOTBETCTBUM C NMPUHATON Kriaccndun-
KauMen ux no BMAY W ONUTENbHOCTM KOHTaKTa C OpraHM3MoM 4erioBeka. [loaToMmy nNnaHWposaHue U
npoeegeHne uccneaoBaHnin U UCMbITaHUA OOMKHBI OCYLLECTBMNATL CreunanncTel, UMeoLLne COOTBETCTBYIO-
LYo MOAroTOBKY U ONbIT B 061acTu CaHUTapHO-XMMUYECKON, TOKCUKOMNOrM4eckoi n 61Monornyeckoi oLeHoK
MeANLUNHCKNX U3AENNiA.

Crarpaptbl cepumn MCO 10993 aBnsoTcsa pykoBOASLLMMN JOKYMEHTaMM Ar1S NPOrHO31POBaHUsA U nccne-
AoBaHusA 61onormyeckore AecTBmMa MeaULMHCKUX U3Aenui Ha cTagumn BbiGopa maTtepnanos, npegHasHaqveH-
HbIX ANSA UX U3roTOBMEHMS, a Takke Anst MccnegoBaHnii FOTOBLIX U3OeNniA.

B cepuio ICO 10993 BxogsaT cneaytowyme yactu noa o6wwmm HassaHnem «OueHka buonoruueckoro gei-
CTBUSI MEAULIMHCKNX N3OeNNiny:

YacTtb 1 — OueHka 1 uccneaoBaHus;

YacTtb 2 — TpeboBaHus k 0b6paLLeHUIo C XKUBOTHBIMU;

YacTb 3 — MccnegoBaHus reHOTOKCUYHOCTU, KaHLLEPOTreHHOCTU U TOKCUYECKOro AEUCTBUS Ha penpoayk-
TUBHYIO (pyHKUMIO;

YacTb 4 — WccnegoBaHus nsgenuia, B3aMMoaenCcTBYOLMX C KPOBbIO;

YacTb 5 — WccnenoBaHne Ha LIMTOTOKCUMHOCTL: METOAbI in Vilro;

YacTtb 6 — UccnenoBaHusa MeCcTHOro AencTBUS Nocre UMnaHTauuu;

YacTb 7 — OcTaTouHoe coaepkaHne STUNeHoKkcuaa nocne cTepunusauunm;

Yactb 9 — OCHOBHbIe NPUHLMNBI NASHTUMDRMKALMA U KONTMYECTBEHHOTO onpeaeneHust NoTeHUManbHbIX
NPoAyKTOB Aerpagauuu;

YacTb 10 — UccnegosaHue pasgpaxarolero U ceHCMbUunuanpyowero AencTBus;

YacTtb 11 — UccnepoBaHue obLLEeTOKCUYecKoro AeNCTBUS;

YacTb 12 — MpuroToBneHune npob 1 cTaHAapTHbIe 0bpasLbl;

Yactb 13 — MaeHTudukaums n konndecTBeHHoe onpeaeneHne NpoaykToB Aerpagauny nommepHbIX
MEeOULMHCKUX U3Oenui;

YacTb 14 — VgeHTncbukauns n konudecTBeHHoe onpeaenexHne NpoAykToB Aerpagaunn usaenuin ns ke-
pamMuKu;

YacTtb 15 — NaeHTudpmkaumns n kKonmyecTBeHHOE onpeaerneHne NpodykToB Aerpagaummn nsgenuin ns me-
TansnoB 1 CNNaBoB;

YacTb 16 — MogenvpoBaHue 1 nccnegoBaHne TOKCUKOKMHETUKM MPOAYKTOB Aerpaaalm U BbIMbIBaHNS;

YacTb 17 — YCcTaHoBMeHNe NOporoBbIX 3HaYEHUI AN BhIMbIBaeMbIX BELLECTB;

YacTb 18 — NccnegoBaHne XMMnYeckMx CBOUCTB MaTepuarnos;

YacTb 19 — UccnenoBarue prU3nKo-XMMUIecKnx, Mopdornornieckux 1 Tonorpadnyecknx CBOMCTB Ma-
Tepnanos;

Yactb 20 — MpuHLMMBLI U MeToAbl UCCNedoBaHUA UMMYHOTOKCUYECKOro AENCTBUSA MeaULMHCKNX n3ae-
nma.

B HacTosileM cTaHaapTe npeacTaBneHbl MeToAbl MCCneaoBaHua MeCTHOIo AeMCTBUA Nocne UMMnnaHTa-
LK, ucnonb3yemMsble 4515l OLEHKM MaTepunanoB U MeANLMHCKUX U3OeN1i, B TOM YMiche CTOMaTONorM4Yeckoro Ha-
3Ha4eHusa, no Buay 1 ANUTENbHOCTU KOHTakTa cooTBeTCcTBYoWmMX MCO 10993-1.

WNcnonb3osaHne MeToAnK UMNNaHTauum in vivo Ans nccneaoBaHns 6MonorMyeckoi peakLuum TkaHel Ha
nsyvaeMmeblil Matepuan nosBosseT oLeHBaTb TakMe MaTepuansl, KOTOpble HEBO3MOXHO OLIEHUTb, UCTIONb3YA
apyrue meToabl UcCnefoBaHus.

Mpv BbIGOpE METOAOB UCCNEeA0BAHNA U3ydaeMoro MaTepuarna uccriefoBaTeb A0DKEH YYUTEIBATL ero
npeanonaraeMmoe NpUMMeHeHne, a TaKke pekoMmeHagauun, cogepxawmeca 8 ICO 10993-1.
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HAUMWOHANBbHBIN CTAHOAPT POCCUNCKOWU ®EQLEPALUMN

n3penmna MEQULIMHCKUE
OLIEHKA BUONOIMYECKOIO AEUCTBUA MEAULIMHCKUX USOENUA

YacThb 6

UccnepoBaHusa MecTHOro AeicTBusi nocre UMNNaHTaLuu

Medical devices. Biological evaluation of medical devices.
Part 6. Tests for local effects after implantation

HOara BBegeHnss — 2010—09—01

1 O6GnacTb NnpUMeHeHus

HacToswmia cTaHaapT ycraHaBnnBaeT MeTo/ibl UCCIieAoBaHUA MECTHOMO AEACTBUS Noche UMnnaHTaumum
MaTepuanos, NpeAHasHavYeHHbIX 4S9 UCTONb30BaHUsI B MEAUUNHCKUX U3AennsX.

Hacroawmin cTaHgapT NPUMEHUM K cnefyolmnm MaTepuanam:

- TBepAble MOHOMUTHbIE N BuocTabunbHble;

- Aerpagupyemble u (Unu) pesopbupyemble (paccaciBatomecst);

- NOpUCTbIe MaTepuarbl, XUAKOCTU, NacTbl U NOPOLIKOOBPasHble.

WUccneagyemble obpasLibl UMNNAHTUPYIOT B YY4aCTKU TeNa U TKaHU XXUBOTHOTO, KOTOPbIE NPUroaHbl Ans
oLeHkv Bruonorudeckon 6esonacHocTn matepuana. Npegnaraemeble UMNMaHTaUUOHHBIE MeToAb! He NpeaHas-
HauveHbl A OLEeHKN MexaHUYecknx Unm pyHKUMOHaNbLHBIX CBONCTB MaTepuanos. Hactoawui ctaHaapT npu-
MEHUM K MeAMLMHCKAM W3AeNUAM, UCMOMb3yeMbIM MECTHO MO KIWHWYECKUM MOoKasaHWUsAM, A11S1 OLEHKM
peakLn OKpYXXaroLMX TKaHel Npu BO3MOXHOM HapyLUeHUN LLeNoCTHOCTU U3genms.

MecTHoe AelCTBUE OLIeHUBAIOT, CpaBHUBAs peakLnio TKaHW, BbI3BaHHYIO UCCriegyeMbiM MaTepuarnom, ¢
aHanorMYHoN peakumei AN KOHTPONbHBIX 06pa3oB N3 MaTepuanoB, UCNONb3YEMbIX B MeANLMHCKUX U3aenn-
ax, buonornyeckas 6e30nNacHOCTb U BOSMOXHOCTb KNMHNYECKOrO NPUMEHEHUS KOTOPLIX paHee YCTaHOBMeHa.

3agayamu paccmaTprBaeMblX METOAOB MUCCNefoBaHUs SIBNAOTCH XapakTepnctuka 1 AuHaMuka peak-
UMM TKaHel nocre UMmnnaHTaLlum MeguunHCKUX usgenuin/ébrnomatepuanos, BKOYas KOHEYHbIA pesynbTart
npoLeccoB MHTerpaLmmn Matepuarna B oKpy>KaroLLyto TkaHb Ui ero 6uogerpagaunto/pesopbumnto. B yacTHocTy,
Ansa gerpagnpyemoro/pesopbupyemoro matepuana gomkHoO B6biTb OMMCaHo BNMsiHUE NPOLECCOB Aerpajalmm
Ha peakLMio OKpY>KaroLmMX TKaHen.

HacToswuii ctTaHaapT He kacaeTcst UccregoBaHWUn CUCTEMHON TOKCUMHOCTU, KaHLLePOreHHOCTU, TepaTo-
FEHHOCTW Wi MyTareHHocTu. TeMm He MeHee, nNpoBeAeHne UMNaHTaumMm o6pasuoB B Te4eHWe AnMTenbHOro
nepuoa BpeMeHu A5 OLeHKU NX MeCTHOro BUOMOrM4eCcKoro 4eNCTBNA MOXKET MOMOYb BbISIBUTb HEKOTOPLIE 13
BblLLENEePEeYNCIIEHHBIX OTpULATENbHBIX MPOABAEHWA 0bLero 6UonNorMiyeckoro AencTBUS.

2 HopmaTuBHbIe CCbINKN

B HacToAwWweM cTaHaapTe UCNonb3oBaHbl HOPMAaTUBHbIE CChINIKX Ha criedytolue CTaHaapThl:

NCO 10993-1:2003 OueHka 6UONOrMYecKkoro 4encTenA MeauuMHCKUX usgenuin. Yacts 1. OueHka 1 uc-
cnenoBaHUsA

MCO 10993-2 OueHka Buonormyeckoro AencTBMsA MeauUMHCkuX nsgenuii. Yacto 2. TpeBosaHus K 06-
paLLEHUIO C XXMBOTHLIMU

MCO 10993-11 OueHka 61Monoryeckoro AeNcTBUA MeaULMHCKUX u3aenuid. Yacto 11. UccneposaHus
obLeToKCnYeckoro AencTeuns

MCO 10993-12 OueHka buonormyeckoro AeACTBUA MEAULMHCKUX u3aenuin. Yacte 12. MpurotosneHue
npob n ctangapTHele o6pa3Lbl

Uspanmne odpuunanbHoe
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MCO 10993-16 OueHka Buonornyeckoro AenNcTBUA MeauUMHCKUX u3genuin. Yactb 16. Moaenuposa-
HWe u nccnegoBaHue TOKCUKOKUHETMKWU NPOAYKTOB Aerpagaunn U BbIMbIBaHUS

3 TepmuHbI M onpeaeneHus

B HacTtosilieM cTaHaapTe npumeHeHbl TepMmuHbl no MCO 10993-1, UCO 10993-2, UICO 10993-12,
MCO 10993-16, a Takke cnegylolme TePMUHBI C COOTBETCTBYOLMMU OnpeaeneHnaMu:

3.1 perpapgauuna: Pa3spylieHve matepuana.

[MCO 10993-9, nogpasgen 3.1]

3.2 npopykTbl pgerpagauumn: lNpodyKTbl AerpagaunMn Matepuana, kotopble obpasoBbIBalOTCA B pe-
3ynbTaTe paspbiBa XMMUYECKUX CBS3EW U paspyLlleHns matepuana.

[MUCO 10993-16, nogpasgen 3.1]

3.3 buomarepuan: MaTtepuan, KOHTaKTUPYOLLUIA C BUONOTUYECKUMU CpEAaMM JKUBOTO OpraHM3aMa npu
npoBedeHnn nccrnegoBaHURn, eYeHnn, BOCCTAHOBNEHUN UK 3aMeLLeHUN (DYHKLMIA TKaHER UMK OpraHoB.

4 OcHOBHbIE NONOXEeHUs1 06 UMNNAHTALMOHHbIX MeTOAaX UccrneaoBaHUA

4.1 OOwue cBegeHunA

BaxHo geTanbHo nnaHMpoBaTh yCnosus NposeaeHUA UccneqoBaHuin, YTo6bl NonyYeHHbIe AaHHbIe Gbinin
COMoCTaBMMbl ANA BCeX MPOBeAEHHBbIX 3KCMePUMEHTOB W ANs Kaxaoro xueoTHoro (cm. NCO 10993-2,
MCO 10993-11 n UCO 10993-16).

Bce vccnengoBaHus Ha XUBOTHBIX AOSPKHBI NPOBOAUTLCA B MOMELLIEHUSAX, Pa3peLleHHbIX A1 9TUX uenen
KOMMETEHTHLIMU HALMOHANbHLIMA YYpeXaeHUsIMN U COOTBETCTBYIOLWMX TpeboaHuam obpaleHus ¢ naGopa-
TOPHBIMW XMBOTHBEIMW. 3TW NCCeA0BaHWUA AOMMKHBI COOTBETCTBOBaTL MeXayHapoAHbIM cTaHAapTam nposede-
HUSA NabopaTopHbIX UCCreaoBaHUA UK APYTUM U3BECTHBIM CUCTEMaM KOHTPOSSl KauyecTBa, COOTBETCTBYOLIUM
TpebosaHunam NCO 10993-2.

Ycnosus 3Toro nogpasaerna npunaratoTcsl K MeToaam UccneaoBaHuni, N3noXkeHHbIM B npunoxeHusx B, C
nD.

4.2 MopgroTtoBKa 06HLEKTOR UCCNeA0BaHUA OIS UMNNaHTaUumn

Uccnegyemble 1 KOHTpoSibHbIE 0Bpasubl FOTOBAT K UccreaoBaHuio B cooteeTcTBumn ¢ UCO 10993-12.
MecTo nMmnnaHTauum n copmy obpasLa 060CHOBBIBaIOT U BHOCST B 0T4eT. Buabl 06pasuos Ansa umnnaHtaumm
B pasHble TKaHW onucaHbl B npunoxeHusx B, C n D. dusnko-xummyeckue xapaktepucTukn UMNNaHTUpyeMbIX
06pasoB (Takue kak hopma, NNOTHOCTb, TBEPAOCTh, CBOINCTBA NOBEPXHOCTU), BAUAIOLLME HA XapaKTep TkaHe-
BOro 0TBeTa, AOMKHBI ObITb JOKYMEHTUPOBAHbI U YUTEHbI NpU aHanuse Nomy4yeHHbIX pe3ynbTaTos.

Kaxabin nmnnaHTupyemMbli obpaseL, AoiPkeH ObITb N3roTOBIEH, OYMLLIEH WU MOABEPTHYT CTEPUNM3aLMOH-
Ho 06paboTke B COOTBETCTBUM C TEXHOMOMMEN, UCNONb3yeMO NSt KOHEYHOTO U3Aenusa, YTo oTMeYatoT B Ao-
KymeHTauuun. MNocne okoHYaTernbHOW MOAroTOBKA U CTepunusaumm ¢ umnnaHtatamm pabotaiot ¢ ocoboir
OCTOPOXHOCTbIO B aCenTUYeCKUX YCMOBUSX As1 TOro, YTODbI He 4ONYCTUTL MOBPEXAEHUE U KOHTAMUHALMIO
00 uUnn Bo BpeMsi UMNIaHTaLun.

MaTtepuansl, ucnonb3yemble Kak MaTpuKChbl (Kapkacbl) AN MEAULUHCKOW NPOAYKLMW B TKAHEBOWN UHXe-
Hepuwn, He crieayeT nccneoBaTh BMECTe C NonynaumusamMmn KNeTok, Tak Kak UMMYHHas peakums KNeToK XKMBOTHO-
ro Ha KNeTo4Hyo COCTaBNSIIOLLYIO Tako NPOAYKLMWN U peaKuusi caMUX KIeToK Npy BBEAEHUU UX XXUBOTHOMY
MOrYT MelaTb UccrnegoBaHUI0 MECTHOW peakLnn TKaHK.

KoMNOHeHTbI KOMMO3UTHBIX MaTepuanos (Hanpyumep, NIIoMBMPOBOYHBIX MaTepuanos U cToMaTosiorniec-
KWUX LEMEHTOB) MOXXHO CMELUMBATL W OCTaBMsATb OTBEPXKAATLCS A0 uMnnaHTaumn. OgHako matepuarnsl, kKoTopble
NCNONb3YITCA B M3AENUsX nocrne ux nonuMmepusauuvu in situ, AOMMKHbI Taloke UCMOoNb30BaTLCA NPY BBEAEHUU B
MecCTO UMnnaHTauun. [ins uccnedoBaHUs KOHKPETHOro BuAa BO3MOXHO UCMonb3oBaHWe ocoboit npoueaypbl
noaroTosku obpasuoB. Mpoueaypa noarotoBky 06pasLoB AorpkHa 6biTb 060CHOBaHA U AOKYMEHTUPOBaHA.

HeMoHonuTHbIe 06pasubl, BKMoYas NOPOLUKW, Ansl UCCMeOoBaHUsl UX MECTHOTO AeNCTBUA Nocne UM-
nAaHTauMmM MoryT HaxoauTbeA B TPyBKax, OTKPbITLIX ¢ ABYX KOHLOB (cM. MCO 10993-12, nepeveHb matepua-
noB AnNA uccnegosaHusl UX B Tpybkax). Uccnegyemblii obpasel, roTOBAT B COOTBETCTBUN C UHCTPYKLUAMMN
N3roTOBUTENSA U HAMOMHSIIOT UM TPYBKY 10 BEpXHEro Kpasi ¢ 0coB0i OCTOPOXHOCTLIO, YTOGLI UcCieayeMblit Ma-
Tepuan He nonan Ha BHELUHIo MOBEPXHOCTb TPyBkM. Ecnn KoHTaKT uccnegyeMoro Matepuana ¢ BHELWHeN no-
BEPXHOCTbIO Tpybku mpousoluen, To AaHHbIA obpasel, He MMNNaHTUpyloT. He donyckaetca nonagaHue
BO3Ayxa B TPybky. Ha noBepxHOCTU nccnegyemMoro matepuana Ha KoHuax Tpyoku, a Takke Ha KOHLaxX camoi
TPY6K1 He AOMKHO BbITh LLIEPOXOBATOCTEN.

2
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MpumeyaHue 1 — O6wenpuHsiTo Ucnons3oBaTb TPySku na nonuatunena (M3), nonunpormnena (M) unu no-
nutetpadTopatuneHa (MTP3). Tpybku u3s N3 moryT gecdopmmnpoBaTbCst Npy aBToknaBMpoBaHuu. Tpybku na MTOI nnoxo
noaAaloTCsi paspe3aHuio C NOMOLLLIO MUKPOTOMA, NO3TOMY UX 3aMeHsItoT TpyGkamu u3a M3 unu M1 Tex ke pa3mepos B cny-
yasx, korga Tpyokn ocTaBnsioT B 6riokax TKaHu Ans NPUrOTOBNEHUS TMCTONOMMYECKMX CPEe30B.

MeCTHyIO peakuunio TKaHewn, BbI3BaHHYIO UCClieayemMblM MaTepuanoMm, oLueHUBaloT B CpaBHEHUU C peak-
uuen aAnst CXoAHbIX KOHTPOMbHbIX oﬁpasoB 13 Matepuanos, UCNOJIb3yeMbiX B MeEAULIMHCKUX U3aenunsx, 6uono-
rmyeckasi 6e30MnacHoOCTb U BOSMOXXHOCTb KIMHUYECKOTO npUMEeHeHuA KOTOPbIX YCTaHOBEeHa.

MpumevaHune 2—[nsa gancHenwmx gencremm cm. NCO 10993-12.

dusnko-xuMmndeckme CBOMUCTBA, Takne Kak pasMepbl, popma 1, 0Co6eHHO, COCTOAHUE NMOBEPXHOCTU KOH-
TPOSBLHOIO U UccieayeMoro 06pasLoB, ACITKHbI ObiTb, MO BO3MOXHOCTU, 0AMHAKOBLIMU. PasHuua B cBOCTBaX
KOHTPOJILHOrO U UccnegyeMoro obpasuoB AormkHa 6biTb 060CHOBaHa UM AoKyMeHTUpoBaHa. Ecnu uccneaye-
MBIl MaTepuarn 3akoyeH B TpYOKy, TO KOHTPOSbHbIN 06pasel), AoSPKeH ObITb M3rOTOBIIEH U3 TOTO e MaTepua-
na, 4yTo 1 Tpybka, AnaMeTpPOM, paBHLIM BHELLHEMY AuameTpy Tpyoku. Beibop KoHTpornbHoro o6pasua B Buage
TPY6KU UNK CTepXKHSA AormkeH 6bITb 060CHOBAH U IOKYMEHTUPOBaH.

5 MeToabl uccneaoBaHUsl, OCHOBHbIE acneKThbl

5.1 Mpupoaa TkaHel B 06NacTU UMNNaHTaLMu obpasuoB

Wccneayemeiit 0b6pasel, uMnnaHTupyeTcsl B TkaHb, Haubornee oTeevatoLLyo 06nacTu KIMHUYECKoro npu-
MeHeHus1 MaTepuana. JomkHbl 6bITb 060CHOBaHbLI U JOKYMEHTUPOBaHBI Yucno obpasLoB, BUA TKaHW B 30He
UMMITaHTaLMM U MECTO UMNNaHTauuKn. NepeyeHb METOAOB UCCeaoBaHWUM ANs pasfUYHbIX MECT UMMNIIaHTauMm
npuseaeH B npunoxerusix B, C n D. Ecnu BeiBpaHbl opyriue MecTta uMnnaHTauumn, To Heobxoaumo npuaepxu-
BaTbCsl OCHOBHbIX HAYYHbIX NMOMOXEHWUIA AN MeTOAO0B, U3NOXKEHHBIX B NpunoxeHusix B, C u D, a Takke 0b60cHO-
BaTb AaHHbIN BLIGOP.

Mpunmevanune 1—Vcnonbdyemble MeToabl AN HEKOTOPBIX CNeLMMUYECKNX CTOMATONOTMYECKUX U3AENnn
cm. B ICO 7405.

Ona 6uogerpagupyembix/6rope3opbupyemMbix MaTepruanoB MECTO UMMNIaHTaLUN MU OKOHYaHUS SKCrepu-
MeHTa oTMevatoT yaobHbIM Ansa naeHTudnkauum cnocoboM. PekomeHayeTca UCnonb3oBaTb YCTOMHUBLIA U He-
TpaBMaTUYHbIA CNOco6 MapKUPOBKA KOXKIN UK (M) MapKMPOBOYHBINA WabnoH Ha MecTe umMnnaHTauun obpasua. B
HEeKOTOPbIX Criyvasix MOXeT BbITb CNOMb30BaH OTpULATENbHbIA KOHTPOMNLHBIA 0Bpasew, kak Mapkep MecTa M-
nnaHTaun. B UcKNiounTenbHbIX Crydasx BO3MOXHO NPOBeAeHNe XMpyprideckoin onepauum 6e3 umnnaHtTaumm
obpasua, YTobbl OLEHUTL BMUsIHWE CaMOoi NpoLieaypbl Ha peakUmio TKaHer, YTo A0MKHO BbITb 060CHOBaHO.

MpumMmedaHue 2—B kauecTBe mapkepoB A5t 0603Ha4eHWA MecT uMmnnaHTaumm Gmopesopbupyemeix obpas-
LlOB MOryT 6bITb UCMOMNB30BaHbI HepaccachIBaOWMECS WOBHBIE HUTU UM KPACKUTENMU KOXMW.

5.2 Bug JKCNnepuMeHTanbHOro XUBOTHOro

Bce acnekTbl yxoga 3a XMBOTHBIMW U UX COAEPXAHMEM AOIIKHbI COOTBETCTBOBATb MNOMOXEHUAM
NCO 10993-2. Kak npasuno, npeanodTuTenbHee Menkue nabopaTopHble XXNUBOTHbIE, TaKMe Kak MbILX, KPbICHI,
XOMSKM U KPOSUKMA.

MprMeHeHNe KPYMHbIX XMBOTHBIX BO3MOXHO MPW UCCreaoBaHUM HeKoTopbiX GuomaTepuanos, HO 3TO
TpebyeT Hay4yHoro 06ocHOBaHUS.

Mpw BbIGOPE BUAa NabopaTopHbIX KMBOTHBIX B COOTBETCTBUM C nonioxeHusiMn MCO 10993-2 yuutbiBaoT
pasMepbl UMMMaHTUPYeMbIX 06pa3sLoB, YACIO UMMNAHTATOB Ha OAHO XXMBOTHOE, NpeanonaraeMyro AnuTenb-
HOCTb 3KCMEPUMEHTA C YYETOM MPOAOCIPKATENBHOCTM XMU3HU XKUBOTHOTO, @ Takke MNOTEHUMATbHO BO3MOXHbIE
pasnuumsa BMONornMYeckon peakLunm TBEPAbIX U MATKUX TKAHEW Ha UMMMaHTaLuio MaTepurana.

KpaTtkoBpeMeHHbIe UccneqoBaHUs 06bIMHO MPOBOAST HA MEKNX MPbI3yHax Ui kponukax. Ans anutens-
HbIX 3KCMEPUMEHTOB MUCMOMNb3YIOT MENKNX rPLI3YHOB, KPOSIMKOB, cobak, oBel, KO3, CBUHEN 1 ApYrnx noaxoas-
LLX XKMBOTHBIX C OTHOCUTENBHO BOMbLIOA NPOACIIKUTENBHOCTBLIO XUSHU.

Mepea Havanom uccnenoBaHWin AerpagnpyoLMX MaTepruanos Ha XUBOTHBLIX He06X0aUMOo paccMoTpeTb
nMetoLLyrocs MHpopmaLmto No Aerpagaummn MaTepunanos B YCNoBuUaX in vitro. N aerpagupyolmx matepuna-
NOB nepej Ha4yanoM UCCNeaoBaHNA Ha KPYMHbIX XXMBOTHBIX OOMMKHO BbITb NpeaycMOTPEeHO NpoBeaeHne npea-
BapuUTeNbHbIX 3KCMEPUMEHTOB Ha rpbl3yHax AN npeaBapuUTenibHOM OLeHKM CKopocTU aerpagauum obpasua.

O06pasLibl UCCNeayeMoro U KOHTPOSbHOTO MaTepUanoB UMNMAaHTUPYIOT B OAUHAKOBLIX YCITOBUSAX XUBOT-
HbIM OOHOTrO BuAa, 04HOro BO3pacTa, Nona U nopobl B COOTBETCTBYHOLLME aHAaTOMUYECKUE yYacTku. HYucno v
pasmepbl 06pasLoB, UMNIAHTUPYEMbIX KaXKA0MY XUBOTHOMY, 3aBUCAT OT pasMepa XMBOTHOIO U aHaTOMU4ec-

3
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KOTro NOJTOXEeHUA nMniaHTara. npl/l BO3MOXHOCTU 06pa:3u,b| nceneayemoro U KOHTpPOJIbHOro MaTtepuarnoB 405~
XHbI ObITb MMMNaHTUpOBaHbl OOHOMY XXUBOTHOMY.

5.3 npop,OH)KI/ITeanOCTb 3KCNepumMmeHTa

Mpu BEIGOPE ANMUTENBLHOCTU UMMNAHTaLMK obpasua crneayeT UcxoauTb NMMbo U3 BpeMeHN ero yHKLMO-
HUPOBAHWS B KIIMHUYECKOW NPaKTUKe, MO0 3KCMEPUMEHT OCIDKEH NPOAOIPKaTbCA A0 UM NOCne AOCTUXKEHUS
yCcTON4MBOM hasbl BLUonormyeckon peakLuum.

[ ns 6noctabunbHbIX MaTeEPUanoB BPEMS KpaTKOBPEMEHHOW UMMMAaHTaLMN B HOPME cocTaBnaeT oT 140
4 Hepenb, NPOACIPKATENBHOCTb ANUTENbHBLIX 3KCNEPMMEHTOB npeBbiwaeT 12 Hegenb. MecTHas buonoruyec-
Kasi peakumsi TKaHel Ha UMNNaHTUPYEMbIA MaTepuan 3aBUCUT Kak OT CBOMCTB MaTepuana, Tak U oT TpaBMbl,
BbI3BAHHON XMPYpPruieckum BMeLwatenibcTBoM. KoHdurypaumnsa TkaHn BOKPYr UMNNaHTaTa USMeHAeTCs 3a Bpe-
Ms1, NpollefLlee nocne UMnnaHTauui. B TedeHne nepBbIX ABYX Hederb Nocrie UMMaHTaunm peakums TkaHen
obycroBneHa camMoil NpoLeaypon XMpypruyeckoro BMeLlaTeNbCTBa, KOTOPYO TPYAHO OTAENUTL OT peakumn
Ha UMNIaHTUpyeMbld MaTepuarn. B MblleYHON U coeaNHUTENbHOM TKaHSAX, B 3aBUCUMOCTU OT BUAA XKUBOTHbIX
N CMOXHOCTU XMPYPrUYecKon onepawmun, ycTonumsas pasa oTHOCUTENbHO NOMyNAuMM KNeTok Habnogaetcs
yepes 9 — 12 Hedenb Nocne uMnnaHTaLun. UMnnaHtaums B KOCTHYIO TkaHb MOXeT noTpeboats 6onee anu-
TenbHbIX NepnoaoB HabnaeHUs.

OnuTenbHOCTb UCCNefoOBaHMA UMMAAHTUPYEMbIX Aerpagnpyemblx/pe3opbupyembix 06pasLoB 3aBUCUT
OT BPEMEHWN/CKOPOCTU UX Aerpagaunn. B npunoxeHun A npusegeHa 0CHOBHas HopMaLmsa Ans Takoro Buaa
MaTepuanos. Meped Havyanom uccrefoBaHWA AerpagnpyeMbiX MaTepuarnoB Ha XXUBOTHBIX U BeIBOpOM Mpo-
DOIDKUTENBHOCTN 3KCNEPMMEHTa HeobXoaMMO OLEHUTL BpeMst Aerpagaumnm obpasua. 3To MOXeT ObITb NpoBe-
OeHO B YCMOBUSAX in Vifro B peanbHOM MacluTabe BpeMeHU, NPy YCKOPEHHbIX UCMbITAaHUAX UMK, B HEKOTOPbIX
cny4vasx, paccunTaHo ¢ NOMOLLLI MaTeMaTUYecKoro MoAeIMpoBaHus.

MecTHylo peakumio TKaHen oLeHUBaoT AN HECKOIbKUX cTaaun (das) npouecca AeCTPYKUUN UMMNaH-
TaToB:

- thaza OTCYTCTBUS NN MUHUMaNbLHON AerpadaLunm obpasua, Kak npasuno, oT 1 4o 12 Hegenb nocne ero
MMMnaHTauny;

- chasa obHapyxeHMs OOCTOBEpHON Aerpagaumm obpasua;

- (haza QOCTMKEHUA YCTONUMBOM BMONOrMYECKON peakLmn, CBA3aHHON NMBo ¢ BOCCTaHOBMEHUEM HOp-
MarnbHOW CTPYKTYpbl TKaHel, NMbo ¢ NonHom aerpagaumen obpasua.

Mpn oTcyTCTBMM MOMHOW Aerpagauuu/paccacbiBaHus 0b6pasLoB UMM BOCCTAHOBMAEHUN HOPMarbHON
CTPYKTYpbl U (OYHKLUN TKaHe HeobXoaAnMO noryyeHne AoNONMHUTENbHBIX AaHHbIX, MO3BOMSOLNX XapakTepu-
30BaTb MECTHYIO peakuuio TKaHel Nocre nMniaHTaumm.

MpumedaHue—lpu NpoBegeHUN SKCMEPUMEHTOB B YCIOBUSX in Vivo HEOBXOAUMBI NPOAOIKNTENbHbIE UC-
cnegoBaHus, nHorga 6onee 1 roga. MoxeT noTpeboBaTbCst AONOMHUTENBHOE YMCIIO XMBOTHBIX ANsi YBENUYEHUs1 CPOKOB
MMMNaHTaumm B crnyyasix, korga npouecc gerpagauum obpasua He 3aBepLunIicsi B 0OXXMAaeMblii UCCnefoBaTensiMm neprog
BpEeMEHU.

HecmoTps Ha TO YTO HACTOSALWNA CTaHAaPT He BKIoYaeT B cebs BONPOCH CUCTEMHOM TOKCUYHOCTU, pac-
cmaTtpusaemble B MCO 10993-11, pekomeHayeTca ydnTbiBaTh MHOpMaLuo, nofyvyaemMyto npu nposegeHnn
nccneaoBaHUA HacToSILLEro cTaH4apTa, OTHOCSILLYHOCS K CUCTEMHOM TOKCUYHOCTN.

Mo OKOHYaHWUM KaXKA0M CTagun 3KCNepUMEHTa KUBOTHBLIX YMEPLLBIISIOT, PYKOBOACTBYSACH NONOXEHUSAMU
NCO 10993-2. B HeKOTOPLIX cneLmarbHbIX crydasix MOXKHO UCMOMb30BaTh 0DLLY0 aHecTe3no Anst n3sneve-
HWs 06pasoB, YTO AOMKHO BbITb 06OCHOBAHO U JOKYMEHTUPOBAHO.

MpoaomkMTensHOCTb UCCNedoBaHNsA NPY ANIMTENbHON UMMAaHTaL UM B 3aBUCMMOCTU OT BUAA XKUBOTHOMO
npvesegeHa B Tabnuue 1.

Tab6nuuya 1— Bbibop NPOAOMKUTENBHOCTU UMIMNAHTALUUU NPU ANUTENBHbIX UCCNEA0BaHNSIX

Bpewmsi umnnaHTauuu, Hegenu

Bua XUBOTHbIX
12 26 52 78 (104)*
Kpbicbl X X X — —
Mopckue CBUHKU X X X — —
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Oxonyaxue mabnuysi 1

Bpems umnnaHtauuu, Hegenu
Bup XXUBOTHbIX
12 26 52 78 (104)
Kponukn X X X X —
Cobaku X X X X X
OBLUbI X X X X X
Kosbl X X X X X
CBVHBU X X X X X

* B 3aBMCMMOCTHM OT npeanonaraeMoro NpMMeHeHUsi UCCrielyeMoro marepuana HeobasaTenbHO UCNOoNb30BaTh BCe
npegnaraemole nepvoapl uccnegoranus (cm. MCO 10993-12). Tak, npoaormkuTenbHOCTL uccnegoBanus 104 Hegenu mo-
XeT 6blTb MHTEPeCcHa TONbKO B OTAENbHbIX Cry4asX.

5.4 YcnoBusa XUpypruieckoro eBMellatenbCrea U IKCNepumMeHTa

MmnnaHTauuio obpasuos cnegyeT BbIMONHATL nof obluein aHecTesuen. Ecnv ucnonbsyertca aHecTesus
Apyroro Buga, To AaHHbI BbIGop AormkeH 6biTb 060CHOBaH U yaoBneTBopATbL TpeboaHuam NCO 10993-2.
Cneumnduyeckme 06bACHEHUS 1 ONUCaHWUE TEXHWUKW onepauyun A1 NOAKOXHOW, BHYTPUMBILLEYHON UK BHYT-
PUKOCTHOM MMMNaHTauumn npueeneHsl B npunoxeHusix B, C n D cooTBETCTBEHHO.

Yucro MMnnaHTaToB Ha OOHO KUBOTHOE M YUCTIO JKMBOTHBIX HA nepuoa uccneaoBaHus npuseeHsl B
npunoxeHusix B, C n D. CnegyeT MnnaHTUpoBaTh AocTaTouHOE Yncno obpasuoBs 4nsa Toro, YTobbl oueHka no-
MAYYeHHbIX pPe3ynbTaToB MO KOHEYHOMY YMCITY MMMaHTaToB Obina AOCTOBEpHa.

Xupypruyeckasi TeXHUKa MOXET oKasaTb 3HauYMTenbHOe BUAHUE Ha pe3ynbTaTbl UMNNaHTaLMOHHOTO UC-
cnegoBaHus. XMpyprudeckyto npoueaypy cregyeT NposoAnTb B CTEPUNbHBIX YCMOBUSIX CNOco60oM, ymeHbLa-
IOLLIMUM BEPOSATHOCTb TPaBMbl Ha yyacTke uMmnnaHTaumn. BonocaHon nokpoe B obnactu onepauun yaansawot
CTPUXKON, BpUTLEM UM APYTUM MeXaHUYeckuM cnocoboM. JTOT y4acTok obpabaTbiBaloT COOTBETCTBYHOLMM
aHTUCenTUYecKnM pacTBopoM. Heo6xoaumo BbiTb YBEPEHHBIM, YTO UMNNAHTAT UMW paHeBasi MOBEPXHOCTL He
KOHTaKTUPYeT C WepcThio. Mocne XMpypruieckoi npoLedypbl paHy 3akpbiBatoT, UCMOSb3Ys 3aXKUMbl WU LWBHI,
NPOSIBIAS OCTOPOXKHOCTb ANsi NoAaepKaHUs YCNOBWA CTEPUNBHOCTH.

3a KaxxablM XX1BOTHBIM HabNto4aoT B TEYEHWE BCEro nepuoaa UCCreaoBaHnst U perucTpupyoT AaHHble O
NtoBbIX NAaTONOrMYECKNX NpuaHaKkax, BKoYas MECTHbIE U CUCTEMHbIE peakUmm, OTKNOHEHUS B MOBEAEHUN XU-
BOTHbIX, NX MOTEHLManNbHOe BINsIHNE Ha pesynbTaThl UccriedoBaHuin.

HeobxoanMbl nsmepeHUst Macchl XXMBOTHbLIX B BbIOpaHHbIe MHTepBarbl BpeMeHN Kak MHAMKaTopa CocTos-
HUS 300POBbLS XKUBOTHOTO.

Ucrnonb3oBaHne aHanbreTUKos B NOCTONEpaLnoHHOM Nepuoae A0MKHO COOTBETCTBOBaTL TpeboBaHNAM
MCO 10993-2.

Mo okoHYaHWUM 3KCepUMEeHTa 3BTaHa3M I XMBOTHbIX OCYLLECTBMAAIOT C MOMOLLbIO BbICOKOW [03bl aHecTe-
TUKa UAW APYrMM rymaHHbIM crocoboM, cooTBeTCTBYOWMM TpebosanusaMm NCO 10993-2.

5.5 OueHka pe3ynbTaToB

5.5.1 O6wune cBegeHUn

OueHMBatoT BUOMOrMYECKYI0 peakLUuto NyTeM knaccuduKkaumm n AoOKYMEHTUPOBaHNA MaKpOCKONMYecKon
1 FTMCTONOTMYECKO peakumin B Uccneayemble UHTepBanbl BpeMeHU MMnaHTauuun. MpoBoaar cpaBHeHue TKa-
HeBbIX peaKkLUMin B OTBET Ha UMNaHTauuo nccneayemoro obpasua ¢ 61onorMYecknm oTBETOM Ha KOHTPOIb-
HbIl 0BpaseL UMK «TOXKHYI» UMMNaHTaLuIo,

MpumMmedyaHwune—Ilpumepbl cMCTEM OLLEHOK NpuBeaeHbl B npunoxexHun D n B Gubnuorpacum.

CpaBHEHI/Ie peakuui, BbI3BaHHbIX nccnegyemMmbiMm M KOHTPOJTbHbBIM OGpaSLI,aMVI, NPOBOAAT Ha y4acTKaXx,
OANHAKOBbIX MO OTHOLUEHUIO K KaXKOOMY UMNMaHTaTy, YTOBbI BNNSIHAE OTHOCUTENBHOMO CMEeLLeHNs MeXxay nm-
NAaHTaTOM W TKaHbIO BbINO MUHUMASBHEIM.
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Ans obpasuos uunuHapuyeckoin hopmbl BLIGUPAKOT UX CpeaHIo YacTb. NS UMNNaHTaToB LUNUHAPK-
yeckon hopMbl C NPOPE3sIMU — LIEHTParibHbIe YacTu MeXAay Npope3saMu, a Takke Mexay NockumMM noBepx-
HOCTAMU UMNNaHTaTa.

Mpu oKkoHYaHUM Kaxxaoro uccriegoBaHus Yicno obpasuos, HeobxoanMbIX ANA AanbHEWWnX uccneaoBa-
HWIA, AOSMKHO COOTBETCTBOBaTh TpeboBaHnsaM npunoxeruit B, C u D. O6pasubl 4na aHanusa 4omMKHbl 6bITk No-
nyyeHsbl, MO KpaHel Mepe, OT TPeX XUBOTHbIX.

5.5.2 Makpockonuyeckoe uccrnegoBaHue

UccnenytloT BO3MOXHBIE M3MEHEHUSI HOPMANbHOW CTPYKTYPbl TKAHWU KaXKAOoro yvacTka UMMaHTauuu ¢
NMOMOLLIbIO  OMTUYECKON INUH3bI. OLEHUBAKOT TakKe COCTOAHWE pernoHanbHbIX nUM@aTUYecKux Yysnos
Tilney [32]. PernctpupytoT BuA 1 cTeneHb NposiBNeHUst 06Hapy)XeHHbIX peakuuii TkaHU, Takue Kak remaToMbl,
oTeku, obpaszoBaHue pyoLOB U (UNK) Apyrie BelpaXXeHHble OTKNoHeHUA. OTMevatoT Hanuuue, hopMmy 1 foka-
nuM3aumio UMNNaHTara, BKIMo4as BO3MOXHbIE OCTaTKu gerpagupyemoro matepuana. [ins gokyMeHTUpoBaHUs
Heobxoaumo cdoTorpacdumpoBaTbe MecTa UMMNNaHTaLUN.

B aononHeHne K 0CMOTpPY y4acTKOB UMIMIaHTaLun cneayeT o6paTnTb BHUMaHWE Ha COCTOAHUE 300POBbS
>KUBOTHOMO U €ro peakumio Ha UMNNaHTaT, A4S NOMHOro aHanu3a NPOBOAAT BCKPbITUE Tpyna.

5.5.3 UzBneyeHue MMNMaHTaTa U NOAroToBKa 06pa3L 0B TKaHeN

Mocne rymaHHOM 3BTaHa3UM XXKMBOTHOMO BhbIpPE3aldT UMNNAHTAT BMECTe C AOCTAaTOYHBLIM KONMMYECTBOM
OKpYXXaloLel ero TkaHn A OLeHKU MeCTHOW TKaHeBoW peakuuun. Ecnu umnnaHtupyemeblin obpasel, HeBos-
MOXHO 0BHapyXuTb (Aerpaavpyemblid/pesopbupyemblii MaTepuan), To obpasel, HOpManbHOW TKaHU Bbipesa-
10T BOKPYr OTMEYEHHOro Mecta UMnnaHTauum Ha paccToAHUN HECKONbKUX MUnnMMeTpoB. Mpu nccneaosaHum
61ocTabunbHBIX UMMNIaHTaTOB HEOBX0AMMO OcyLLEeCTBUTL 3a6op NuMdbaTUYeCKnX y3noe, CAyXawmx MHAMKa-
TopamMun naTonoruyeckux npoveccos. lNpu nccnegosaHny 6uoaerpagupyemblx UMNNAHTATOB Takke Heobxo-
avm 3abop numdaTuiecKkmx y3rnos A1is BO3MOXHOIro 06HapyXeHWUs B HAX NPOAYKTOB AeCTPYKLMU MaTepuarnos.

MpwumeyaHune— Heobxoagumo 3aMeTUTb, YTO Y HEKOTOPLIX BUAOB XMUBOTHLIX HE BCEerga yaaeTcs oGHapyXuTb
numdaruyeckue yanbl.

Mpu 06HapyXeHN OTKIIOHEHWUIA B 300POBbLE XXUBOTHOTO, BbIPaXXeHHbIX NaToNorn4ecknx NpoLeccos Unn B
criydae, ecriv NpoTOKOOM 3KCNepuMeHTa npeaycmMoTpeHa oLeHKa CUCTEMHOM TOKCUMHOCTK, BO3MOXeH 3abop
OPYrnx BHYTPEHHWUX OpraHoB.

[ns npoBeaeHWs TMCTONOTMYECKUX UccrieqoBaHWA Bbipe3aHHble y4acTku TkaHu o6pabaTbiBatoT no npu-
HATOW cTaHAapTHOM cxeMe: puKkcauus, pasmenbyeHne, NpUroToBneHne 6nokoB, U3rOTOBMNEHNE CPE3OB U UX
oKpacka. B oT4eT 3anuckiBaloT pacnonoxkeHne UMnnaHTaTa, Yucno cpesoB 1 ux hopmy.

Mpwn Mcnonb3oBaHNM TPaAULMOHHBIX METOANK BblAeNeHHbIN o6pasel, TKaHW C UMMNAaHTaTOM BCKpbIBaOT
4o vnu nocne o6paboTkN KOHCEPBAHTOM 1 PErMCTPUPYHOT B OTYETE COCTOSIHME MOBEPXHOCTN UMMNAaHTaTa U
oKpyxatoLmx ero TkaHen. Heobxoammo cobntogath 0cobyto 0CTOPOXKHOCTb, YTOBbI HE MOBPEeAUTb TKaHKU, NPU-
nexalyue K MoBepxXHOCTU UMMnaHTaTa.

Mpw nccrnegoBaHNM NOBEPXHOCTU pasaena UMnaHTaTa v TKaHu NpeanoYTUTENIbHO MPUMEHSITL TBepabli
nnacTuk Ans popmnpoBaHnst 6nokos obpasua TkaHW ¢ UMMAaHTaToM in situ. NS NpUroToBnNeHUs rucTonoru-
YecKNX CPe3oB UCMONb3YIOT COOTBETCTBYHOLLME METCOUKN.

HeobxoanMo NpodeMoHCTPUPOBaTL, YTO MeTOAMKA NOArOTOBKM BMOKOB C MUCNOMb30BaHMEM NNacTuKa He
BbI3bIBAET 3HAUUTENbHBIX UBMEHEHWIA CTPYKTYPbI TKaHW, NpUneratoLen K moBepXHOCTU UMNaHTaTa.

MpumMmeyaHue—[Ona «MATKUX» UMMNIAHTaTOB B MATKUX TKaHAX NOATOTOBKY 06pa3LoB Anst rMCTONOrM4ecKkoro
aHanusa cnegyet npoBoauTk 6e3 yaaneHus uMmnnaxrara.

5.5.4 MukpocKonu4yeckue uccnegoBaHus

Cuctema 6annos, NpUMeHsieMast AN OLIeHKM rMCTOMNOrMYeckux nccnegoBaHuin, AomKHa yYUTbIBaTb CTe-
neHb MECTHOW peaKLun TKaHun no obnactun ee pacnpocTpaHeHust NMMbo KONMYEeCTBEHHO (Hanpumep, B MUKPO-
MeTpax), MnMbo NoMyKONMYECTBEHHO (CM. NpunoxeHune E). PerucTpupyoT opMeHTaunie uMmnnaHTara B cpeae,
4YUCIO CPEe30B U reoMeTpuUio cpesa.

OueHUBatoT U PerMcTpUpYOT criedytolume napameTpbl 6Uonornieckoi peakunm:

- cTeneHb rnbposa/TonwuHy prubposHoi Kancynel (B MUKPOMeTpax) 1 BocnaneHus;

- gereHepauuio, ornpegensieMyto UsMeHeHUsIMU B MOPonornm TkaHu;

- YMCIIo U pacrpefeneHne KNeTok, XapakTepuayoLLMX BOCNanuTebHbIA NpoLLece B cpe3ax TKaHu, Takux
Kak nonumopdoaaepHble HenTpodunel, NMMQOLUTLI, NNasMaTUYecKkme KneTku, 303uHodunbl, Makpodarn 1
MHOrosiiepHble KreTKU, B 3aBUCUMOCTU OT pacCTOSIHUA OT rpaHuLbl pasgena UMnaHTaT/TkaHb;

- Hanu4ue, cteneHb U TUN HeKpos3a TKaHu;



rocTt P UCO 10993-6—2009

- Apyrve napamMeTpbl, XapakTepuaylolme N3MeHeHna TKaH1, Hanpumep Hanuyue npouecca BacKynspu-
3auum, obpasoBaHMe XNPOBOTO MHpUIbTPaTA, rpaHyeM 1 KOCTHOW TKaHW;

- NapameTpbl MaTepunana, TakMe kak Hanuuve dparMeHToB U (UNn) OCKONKOB, hopMa U fokanusauus
OCTaTKOB AerpagvpyemMoro matepuana;

- KAYeCTBO W KOMMYECTBO BPOCLUEN TKaHW AN NOPUCTLIX U BrogerpagmpyemMbix MaTepuanos.

O6HapyXeHHble JoKasaTenbCcTBa OTpULLaTEeNbHOW MCTONOMMYECKON peakumMn AormKHbl BbITb noaTBep-
XaeHbl MUKpodoTorpacnamu.

Mpu MnnaHTauum B KOCTHYIO TKaHb rpaHuua pasgena Mexay TKaHb U MaTepuanom npeacraBnsieT 0co-
6bit MHTepec. OLEeHMBaIOT Kak MoLwaib KOHTaKTa KOCTHOM TKaHW C MMMMaHTaTOM U KONMYECTBO KOCTHOM Tka-
HW, pacrnofnoXeHHoW BONW3M uMMnaHTaTta, Tak U NpUCYTCTBME APYrMX HekanbUnbULMpoBaHHbIX TKaHen.
PernctpupytoT Hanuune npoLeccoB pe3opbLmu nnu kopM1MpoBaHne KOCTHOM TKaHW.

5.5.5 OueHKa MeCTHOM peakLun TKaHeil

MpuMepbl KONMUYECTBEHHBIX CUCTEM OLeHKN NpuBeaeHsl B [17], [18], [25], [26].

Mpumepbl NONYKONUYECTBEHHBIX CUCTEM OLEHKU NpuBedeHbl B NpunoxeHuu E.

JononHuTeneHo NprMepbl ApYruxX CUCTEM AMs1 OLLEeHKU MECTHOM peakLn TkaHe npuseaeHsl B 6ubnuor-
paduu.

6 OTueT 006 UCccneaoBaHUU

OtyeTt 06 nccnegosaHuM JormkeH GbITb 4OCTATOMHO AETanu3npoBaH, YTobbl 6bina BO3MOXHOCTL ANA
npoBeeHNs He3aBUCUMOW OLeHKN pesynbTaToB. OTYET JONXKeH BKMoYaTh B cebsa cogepxaHue 5.1 — 5.5.
Kpome Toro, B oT4eT gomkHa ObiTb BKIOYEHa credytowasi nHdopmauma:

a) MMnnaHTMpyemble obpasupl

- OMUCBIBAIOT CBONCTBA UCCedyeMOoro U KOHTPONbHOro 06pasLoB, Takue Kak HaumeHoBaHUs U usndec-
Kne CBOWCTBa, COCTOsIHWE NMOBEPXHOCTU, (hopma, pasmep u Macca, chopma umnnaHtata. O60CHOBLIBAIOT Bbl-
60p BMaa KOHTPONLHOMO o6pasLia U reoMmeTpudeckyo hopMy UMNAAHTUPYEMOro MaTepuana;

b) kMBOTHBLIE U NpoBeAeHUe UMNAaHTauun

- 060CHOBLIBAIOT U BHOCAT B OTYET BUA, NMOpPoAY, NOI, BO3pPACT, Maccy U MecTo NosyqyeHus (poxxaeHus )
XUBOTHBIX. TakKe AOMKHbI BbITb OTMEYEHbI YCIIOBUS UX COAEPXaHUs, paLMoH U COCTOAHNE 3a0poBbs. Peruc-
TPUpPYIOT BCe pesynbTaTel HabnwaeHWn Bo Bpemsi UccrieqoBaHus;

- yKkasblBaloT U 060CHOBLIBAIOT UCTOMNb3yeMble METOAbl UMMIIaHTaLWMK, BKAYAsA BUA XUPYPruyeckoro
BMelllaTenbecTBa, cnocob aHecTe3un U HauMeHoBaHUe NocTonepauUnoHHbIX 06e360MMBaOLMX CPEACTB, foKa-
nM3aumnio UMNNAHTaToOB, UX YMCIO Ha OOHO XXMBOTHOE Ha Kaxabi nepuog HabnoaeHus;

C) M3BneYeHne 1 NOAroToBKa K rmcTosIorM4eckomy aHanmay

- OTYeT AoSKEeH BKNoYaTh B cebsl onucaHne MeToauKu UsBNEYEHUA UMNNAHTaToB. 3anuckiBaloT YUCNO
N3BNEYEHHbIX UMNAAHTATOB U3 OAHOTO KMBOTHOIO 3a onpefdeneHHbIN nepuoa HabnoaeHns;

- B OTYET BHOCAT pesynbTaThl UMNMNaHTaLum1, BKIoYasa MakpoCKOMUUECKYo XapakTepucTuky umnnaHTa-
Ta, TKaHn 1 opraHos. ONUCLIBAOT METOAUKA, UCTONb3yeMble ANA doukcauum U NOAroTOBKN FMCTOMOrMYECKNX
Cpesos;

- ONUCLIBAOT METOAbI U Pe3yrbTaTbl TMCTONOrMYECKOro aHanusa 3oHbl UMNNaHTauun U Moboro opraHa ¢
N3MEHeHUAMN, BNNOTb A0 COCTOSIHUA HEKPO3a;

- ANA Aerpagupyemblx matepuasnoB B oTyeTe HeobxoauMo NpeacTaBuTb AaHHblE O CTeneHn Aerpaga-
LuK, BKNOYas onucaHue cocTosHUs Matepuana (HanpuMep, Hanuuue dparmeHToB, rens, kpuctannos, pub-
pPO3HOW TKaHW);

d) Makpockonuyeckue u MUKpocKonuyeckue uccregoBaHus

- NPU MaKpPOCKONUYECKOM UCCNENOBaHUM NPOBOAAT kak o6cneaoBaHne Kaxaoro UMNNaHTaTa, Tak U Mak-
pockonuyeckoe UccneaoBaHWe BHELLIHEro Buaa TKaHem, okpyxXarowmnx uMnnaHTaTel. B oTyeT BkoYaloT BbIBO-
Abl, cAenaHHble NPU KaXKaoM rMcTonorM4eckom UccnenoBaHuu;

€) okoH4YaTenbHas oLeHka

- OTUeT JOMMKEeH coaepKaTb CPABHUTENbHYIO OLIEHKY MECTHBIX peakuuin TkaHel ¢ noapo6HLIM onncaHu-
eM 61onornyeckoro oTeeTa Ha UMNMAHTaLMIO UCCIIEAYeMOro U KOHTPOMbHOro 06pasLoB.

n punmevaHune — Ecnn koHeuHoW uenbio UMNNaHTUpPyemMoro martepuana asnaeTca NonHoe BoCcCTaHoBNeHne
TKaHun, To cneayet oueHuBaTb He CTeNneHb Aerpagaumm uMmnnadTara, a CtenéHb HaTUBHOCTU TKAHU B 30HE UMNNaHTauUuu.
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MpunoxeHune A
(cnpaBoyHoe)

O6LWmMe nonoxeHusi 0 BMIUAHUU CPOKOB UMNMaHTaLMM U TKaHEBOM peaKLUuM Ha npolecchbl
Aerpagauvum n pe3op6uun mMatTepuanoB

OxunpaeTcsl, YTO TKAHEBBIN OTBET Ha MMMNMaHTaUMIO Aerpagupyemslx MaTepuanos 6yaeT oTnmMyaTbCsi OT OTBETa Ha
6uocTabuneHble TBepAble MaTepuansl. Heo6xoanmMo nogyepkHyTb, YTO cTabunNbHOE COCTOsIHUE JerpaavpyemMbix MaTepu-
anoB MOXeT ObITb JOCTUIHYTO TOMBKO NOCHe NOMHOoW Aerpagauuv v agcopbunmn nmnnadTtarta. [Jo gOCTUXEHU:A aTon cTaaun
NpoVcXoanT NOCTOSIHHOE B3avModelcTBME AerpaaupyioLero matepuana ¢ okpyxatoLen TkaHbo. Kak npaenno, Bo Bpemsi
dasbl gerpagauum MoxeT HabnoaaTbCsl XPOHWYECKUI BoCManuTerbHbI OTBET, HO NOKAlNbHasi TMCTONOIMA OOMKHA Bep-
HYTBCS K HOpME nocre gerpajgaumm umnnanraTa. Takum o6pa3om, 0CTaToOuHbIN MUHUMASIbHLIN TKAHEBLIN OTBET, 06bIMHO
npvpaBHUBaeMbIi K «OMOCOBMECTUMOCTUY, MOXET NoTpeboBaTh Nepuoaa UMNMaHTauum, paBHoro No gIMTEenbHOCTU ger-
pagaunMoHHOMY Neprody MaTepuana. Tak kak gerpagauus sBnsieTcs HenpepbiBHbIM MPOLECCOM U CYLLECTBYET BO3MOX-
HOCTb «B3PbIBHOrO» BbIGpOca NpPOAYKTOB Jerpajauuy, Takke HeoDXOoAMMO OueHMBaTb TKAHEBbLIW OTBET Ha
NPOMEXYTOUHbIX CTAAUsIX Aerpagaumm st onpeaeneHnsi MeCTHbIX HeGnaronpusTHbIX OTBETOB Ha OCTaTOYHbIN UMNNaH-
TaT U NpoayKTbl ero gerpagaumm.

Herpagauus in vivo B peanbHOM BpeMeHN MOXeT noTpeboBaTh AOCTATOUHO ANUTENBHOIO Nepuoga BpeMeHu, npe-
xae Yem GyayT 4OCTUIHYTHI MONHas aerpagauus obpasua nnu ctaburnbHoe COCTOsSIHME TKaHEBOTO oTBeTa. Takum o6pasom,
MoXeT BblTb paccMoTpeHa MMNNaHTaums B yCNoBusIX in vitro npegBapyTenbHO AeCTPYKTUPOBaHHOrO maTepuana (Hanpu-
mep, notepsi Mmaccsl 40 50 % vnnn notepsi 50 % mexaHuyeckon curnbl) Anst 6onee GoicTporo gocTuxeHnsa Gonee NO3AHNUX
cTagui gerpagaumm nocne uMnnaHTauun. Tem He MeHee, Takue YyCKOPEHHbIe NCCIeAoBaHUsl HEe MOTYT 3aMeHsITb Apyrnue
nccreaoBaHns UMITIaHTaToOBR, HEOOXoAMMbIE A NONHOM XapakTEPUCTUKU AerpaganmnoHHoro npodunsa matepvana in vivo
B peanbHOM BPEMEHMU.

MonoxeHusi HaCcToSALEro NPUNOXEHUS TAKXKe NPUMEHUMBI K OLEHKEe MeCTHbIX 3ddekToB Aerpaanpyembix maTepua-
NOB, NCNONb3YEMbIX, HANPUMED, B Ka4€CTBE HOCUTENNS AN MEATNIEHHOTO BbiZIENIEHUS NEKAapCTBEHHbIX BELWECTB, Aerpaau-
pyeMmbIX UMMMIaHTMPpYeMblX MaTPUKCOB ANsi MeAUUMHCKMX u3fenuii B obnactv TKAaHEBOW WHXEeHepun Wnn Kak
pe3opbupyemoe BHELWHEE NOKPbITUE Anst BMocTabnnbHLIX UMNNAHTaTOoB.
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MpunoxeHune B
(o6A3aTenbHoe)

MeToabl MMNNaHTaUuu B MNOAKOXHYKO TKaHb

B.1 O6nacTb npumMeHeHus

HaHHbIN MeToa uccnegoBaHns NCNONb3YOT AN OLEHKM BMOonorMyeckon peakumm NogKoXHOW TKaHW Ha MMMNaHTW-
pyemblin matepwan.

MeTog ucnonb3aytoT Ansi cpaBHeHUs1 BUONorM4Yeckoro 4encTeMA OQHOIO U TOMO )Xe MaTepuana ¢ pas3Hol TEKCTYPON 1
Ka4eCTBOM MNOBEPXHOCTU, a TaKKe st OLEHKU OeWCTBUA pasnMyHbIX BUOoB 06paboTku unm cnocobos moanduLmnpoBaHms
maTtepuana.

B.2 OcHOBHbIe NONoXxeHus
MeTog no3BonsieT CpaBHMTE OUONOrMYECKY0 PeakUMIo Ha MMMNNaHTaThl, MU3rOTOBMEHHbIE U3 UCCreayemMoro maTepu-

ana, ¢ GronorM4ecko peakuner Ha MMNNaHTaTsl U3 KOHTPObHBIX MaTepuanos, MPUMeEHSIEMbIX B MEAVLMHCKON NPaKTUKe,
GMOCOBMECTMMOCTb KOTOPLIX 4OKa3aHa.

B.3 Uccnepyembie oGpa3Lbl

YCrnoBWsA NPUroToBMeHWs ccriegyembiX M KOHTPOBHBIX 00pa3uoB nanoxeHsl B 4.2. Paavepbl UMNNaHTaTa 3aBUcAT
OT pa3mepoB SKCMEPUMEHTaNbBHOIO XXUBOTHOTO.

Kak npaemno, npumeHsitoT o6pasLibl crepyolmx pasmepos:

a) obpasubl maTepmana B opmMe NNeHoK Unu nnactuH guameTtpom ot 10 go 12 MM 1 TonwmHow ot 0,3 o 1 Mm.

MpwumeyaHue— [OnanpoBeaeHns OLEHKM NONUMEPHOro MaTepuana B hopme nnactuHbl 0cobeHHo noaxoaut
NOAKOXHbIN Y4aCTOK, PaCMoONOXeHHbIV HWKE MbiWUbl panniculus carnosus. Bo BHyTPUMBbILLEYHOM y4aCTKe Takol marepumarn
MoxeT 06pa3oBbIBaTh CKNaAKM, YTO BNUSIET HA OLUEHKY AeWCTBUSI MaTepuana per se;

b) moHonuTHble o6pasupbl B hopme umnuHapa ¢ 3akpyrneHHbIMK Kpasmy guameTpom 1,5 MM 1 AnnHoi 5 mm.

C) HEMOHONWTHbIE TBepAble obpasLbl (BKKYasi MOPOLLKM) FOTOBAT B TpybGkax gnametpom 1,5 MM 1 gnuHoW 5 Mm
(cm. 4.2).

B.4 3xkcnepymeHTanbHble XXMBOTHbLIE M YY4aCTKN MMNAAHTaUnN

MmMnnaHTaTbl BBOAAT B NOAKOXKHYIO TKAHb CMUHBI B3POCABIX MbIWEW, KPbIC, MOPCKNX CBUHOK UMW KPONWKOB. Buibupa-
OT XXMBOTHbIX OAHOIO BUAa B COOTBETCTBUM C nonoxennsimm MCO 10993-2.

Ons kaxaoro neproaa MMNNaHTaunMm UCNONb3YIOT HE MEHee TPeX XMBOTHBLIX U YUCITO MMIMINAHTALMOHHbIX Y4aCTKOB,
JoctaTouHoe Ans BBegeHns 10 uccnegyemsix u 10 KOHTporbHbIX 06pa3uoB. MNpu 3a6ope Heckonbkmx 06pa3sLoB TKaHW U3
OIHOrO MEeCcTa UMITIaHTaLUWK PaccTosiHME Mexay MMCTONOrMYEeCKMMMU Cpe3amm JOMKHO BbiTb He MeHee 1 cMm.

Ecnu B kayecTBe KOHTPOILHOIO 06pa3ua Ncnonb3yeTcsi XOPOLLO U3BECTHLIN BUOCTAbWIbHLIA MaTepuari, To MOXHO
OLEHMBAaTb TKAHEBYIO PeaKLMIO TOMNbKO A4S OAHOIO BpeMEHU MMNNaHTauuu. 3T0 pelweHne OImKHO 6biTb 060CHOBaHO 1 ao-
KyMEHTUPOBaHO.

B.5 Mpouenypa uMmnnaHTauum

CnepayeT BbIGpaTh OAWH M3 ABYX METOAOB MMNMAHTaLUK, ONMCaHHbIX B B.5.1 n B.5.2.

B.5.1 UmnnaHTauus B 06nactb cpegHen NNHUM CMINHbI

Paspe3aloT Koy 1 TyrnbiM pacceydeHuem gaenatT oauH unu 6onee kapmaHoB. OCHOBaHWE kapMaHa pacrionaralot Ha
paccTosiium 6onee 10 MM OT NHKUKM paspe3a. B kaxabii NoAKOXKHBIN KapMaH NOMELWAIOT NO OAHOMY UMIINAHTaTy Tak, 4To0bl
MMMIaHTaTbl He conpuKacanucs apyr ¢ Apyrom. Kak anstepHaTMBy MOXHO MCNOMb30BaTh 06€ CTOPOHbLI CNMHbLI KMBOTHOIO.

MpnmevaHne— D,onycxaeTCH nomewaTts mnnaHTaT B Hy>KHbI171 y4acTOK C NOMOLWbIO TPOKapa.

B.5.2 UmnnaHTaumn B Wero

Y Mmbilen genaT Hagpe3 ONMHON 1 CM Hag KPeCcTUOM U TYNbIM paccevyeHnem NoaroTaBNUBaloT NOAKOXHBLIA TyH-
Hernb, HAaNpPaBNeHHbLIN K Wee. 3aTem uMNNaHTaT NPOTanKMBaIoT Yepes TYHHeNb U pasmeLwaioT ero B wee [23], [24].

Y KpbIC UMNNAHTUPYIOT MO oAHOMY 06pasuy KOHTPONBHOIO U NCCNEAYEMOro MaTepnanoB oTAernbLHO B 06e CTOPOHbI
Wweu Tak, YTobbl MMMNNaHTaTbl He conpuKkacanucb gpyr ¢ Apyrom. Kak anstepHaTMBy MOXHO MCNONb3oBaTh 06e CTOPOHbI
Wwew n (Unu) 3agHue Horw.

Ha onpepeneHHOM paccTosiHMM OT UMMNAHTaTa TYHHENb 3aKPLIBAIOT C NOMOLLBIO TPEX CTEXKOB MNOAXOSILLErO LLOB-
HOro Martepuana Ansi npeAoTBpalLeHuUsi CABUIa MNNaxTaTa.

B.6 NMpoaomxuTenbHOCTbL MMNNAHTaLUN

MpoaonXMTensHOCTb MMNNaHTaumm, obecnevnBaowyto ctabuneHyio daszy 6MonNorM4eckon peakumm TKaHu, BbIOU-
paioT B cooTBeTCTBMM € 5.3.

B.7 OueHka 6nonornyeckon peaxkumm

Buonornueckyio peakumio oLEHMBAIOT B COOTBETCTBUM C pa3fnenom 5.

B.8 ®opma oTtyeTa 06 nccnegosaHnm

PesynbTaTbl UICCneqoBaHUs U 3aKNOYMTENbHBIM OTHET NPEeACTaBNAIOT B COOTBETCTBUM C TpeboBaHusIMM pa3gena 6,
BKIioyasi 060cHOBaHUs1 BbIGpaHHbIX creundruyiecknx Metogos nccneaoBaHus.
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Mpunoxenne C
(o6a3aTenbHoOe)

MeToa uMnnauTauum B MbIWEeYHYIO TKaHb

C.1 O6nacTL NnpMMeHeHumA

HanHbil MeTog MCnonb3yioT ANs OLEHKN peakun MbILEYHON TKAHU 3KCNEPUMEHTaNbHBIX )KMBOTHBLIX HA UMMNNAHTU-
pyemblin marepuan.

C.2 OcHoOBHbIe NONOXeHus

MmMnnaHTaT BBOASIT B MbILLEYHYIO TKaHb 3KCNEPUMEHTanNbHOrO XXMBOTHOrO. MeToa No3BonseT cpaBHMBaTL GUONOM-
YeCKylo Peakumio Ha UMNNaHTaTbl U3 uccrneayemMblix MaTepranos ¢ GUONOrMYECKON peakumen Ha UMNNAaHTaTbl U3 KOHTPONb-
HbIX MaTepuanos, NPMMEHSIEMbIX B MEAULIMHCKON NpakTuke, GUOCOBMECTUMOCTb KOTOPbIX AoKasaHa.

C.3 WUccnepgyembie o6pasubl

O6wwme TpeboBaHUsi K NOATOTOBKE MCCNeAYyEMbIX U KOHTPOMNbHLIX 06pa3LoB NpuBeaeHb! B 4.2. Pasmepsl umnnaHTa-
Ta BbIGMpPaIoT Mcxoas U3 pa3MepoB MbILL, BbIGpaHHOM rpynnbi.

[nsi napaBepTebpanbHbIX MbILLLL KPONWKa 06bIMHO MCNONb3YOT 06pa3ubl WupuHOW oT 1 A0 3 MM 1 anuHon 10 Mm. B
HEKOTOPbIX Cry4asix MoryT 6biTb MMNNaHTMPOBaHbl 06pa3ubl gnameTpom Ao 10 Mm 1 ToNwWwMHON A0 3 MMm.

O6pa3sLbl 06bIMHO UMEIOT 3aKPYTIIEHHbIE KPasi U KOHLbI.

C.4 3xcnepuMeHTaNbHbIe XNBOTHbLIE U 30HbI UMNNAHTALUN

Mop aHecTe3nen MMNNaHTaTbl MOMELLAIOT B MbILLEYHYIO TKAHb XXUBOTHLIX. Pa3mep MbIlLEeYHON TKaHW AOMKeH GbiTb
[OCTaTOUHbLIM ANs pasMeLLieHns UMNNaHTupyembix o6pasuoBs. [N Kaxaoro MccneaoBaHus UCNonb3yloT UMNNAaHTaT ToNb-
KO 0QHOro Buaa.

MpwuMeYaHuUe— BkauecTBe MeCT MnnaHTauum NpeanoYTUTENbHLI NapaBepTebpanbHble Mbiwubl KPONUKOB.
Ins 06pa3syoB HEGONbLUMX Pa3MePOB MOXHO MCNOMNBL30BaTb AIFOAUYHbLIE MbILLLBI KPLIC MM MbilLbl 6eapa KponuKoe.

D,J'IH Ka)Kgoro nepuoaa uMnraHtaumm ucnonb3yoT HEe MeHee TPEeX XXMBOTHLIX U YUCITO UMIMNAaHTaUuNOHHbIX Yy4aCTKOB,
JoctaToqHoe Ansi BeegeHust 10 uccnegyembix u 10 KOHTPONbHBLIX 06pa3L0B.

Ecnu npegnonaraeTcsi, 4YTO KOHTPOSbHLIN 06pa3eL, MOXeT Bbi3BaTb PeaKUMIo, 3HaUMTENbHO 6onbLuyio, Hem oxunaae-
MbI MMHUMarbHbIA OTBET, CneayeT MNNAaHTUPOBaTh B MECTO, NPOTUBOMONOXHOE HAXOXAEHUIO nccnegyemoro o6pasua,
QOMOMNHUTENBHBIA KOHTPONBHbIN 06pa3eL, 0 KOTOPOM M3BECTHO, YTO OH BbI3bIBAET MUHUMATBHYIO PEAKLMIO TKaHW.

Ecnu KOHTpOINbHBIM 06pa3LoM SIBMSIETCS XOPOLLO N3BECTHBLIN GMOCTabunbHbIN MaTepuarn, TO MOXHO OLEHNWBATb TKa-
HEBYI0 peakumio TONBKO 4Msi OAHOrO BpEMEHWN UMIMITaHTauun, 3To pelueHne gomkHO 6biTb 060CHOBaHO U AOKYMEHTUPOBA-
HO.

C.5 MNpouenypa nmnnaHTaumm

MMnnaHTaumio npoBOgAT ¢ NOMOLLBIO UITbl AN NOAKOXHbIX BNPbICKUBaHUIA UK Tpokapa. [nsa umnnantatoB 60nb-
LIOro AnameTpa MOXHO MCMONb30BaTh ApYrve MeTodbl MMMNaHTaumm.

Wcecneayemeble 06paslbl UMNNAHTMPYIOT B MbIWLUbI Tena Tak, YTobbl HanpaeneHne ocu nMmnnaxTaTa 6uino napan-
NenbHO MbILWEYHbIM BOMNOKHaM.

B napaBepTebparbHyt0 MbILWLY KPONMKa UMMNaHTUPYIOT NO YeTbipe obpasua uccnegyemoro matepvana ¢ ogHomn
CTOPOHbI CMWHBI HA PacCTOsIHUKM 25 — 50 MM OT cpegHel NMMHUK NapansienbHO NO3BOHOYHOMY CTONBY M NPMBNU3NTENBHO
Ha paccTosiHMK 25 MM Apyr OT Apyra. KaxxaoMy XXUBOTHOMY MMNINaHTUPYIOT TaKKe YeTblpe KOHTPONbHbIX 06pa3La B KoHTpa-
nareparnbHy MbiLLLy.

C.6 MpooonxnTenbHOCTL UMNSIAHTALIMMA

MpogomkMTensHOCTE UMNNaHTaummn, obecnevmnBatowWwyio ycTonumeyto asy Guonormyeckor peakuum TKaHu, BbIOu-
paioT B COOTBETCTBUM C 5.3.

C.7 OueHka bMnonornyeckomn peakumm

Bronornyeckyto peakLmio OLEHUBAIOT B COOTBETCTBUM € TpeboBaHusMmu pasgena 5.

C.8 Popma oTuyeTa 06 nccnegoBaHmm

PesynbTaTbl UCCNeAOBaHMS M 3aKMOYUTENBbHBIA OTHET NPEACTaBNsA0T B COOTBETCTBUM € TpeboBaHusMY pasgena 6.
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MpunoxeHune D
(o6A3aTenbHoe)

MeToa MMnnaHTauuu B KOCTHYIO TKaHb

D.1 O6nacTb npumeHeHus

HaHHbIN MeToA nccrneaoBaHWs UCMONb3YIOT AM1s1 OLEHKM BMONorMyeckon peakumnm KOCTHOM TKaHW Ha MMNnaHTupye-
MbI MaTepuan. Beibop MecTa uMnnaHTaumm B peleTHaTyro («rybyaryio» ) v NNoTHYH0 YacTb KOCTU 3aBUCUT OT OYHKLMO-
HanbHOro ncnornb3oBaHUA Mmatepuana B MG,EI,VILI,VIHCKOVI NpakTuke.

MeTog ucnonb3ytoT Ansi cpaBHeHUs BoNorM4Yeckoro 4encTems OQHOIO U TOMO XXe MaTepuana ¢ pas3Hol TeKCTYpoW u
Ka4eCTBOM MNOBEPXHOCTU, @ TAKKe ANsi OLEHKU AEWCTBUA pasnnyHbIX BUOoB 06paboTku unm cnocobos moanduunpoBaHns
martepuana.

D.2 OcHOBHbIe NONOXeHUs

MmnnaHTaTt BBOAAT B KOCTHYIO TKaHb 3KCNepuMeHTarbHOro XXUBOTHOrC. MeToz no3BonsieT cpasHmBaTe buonornyec-

KY'0 peakLumio Ha UMMNaHTaTbl M3 UCCIeyeMblX MaTepnanos ¢ GMonorvyeckoi peakumein Ha UMMNNaHTaThl U3 KOHTPOMbHBIX
mMaTepnarnoe, NPUMEHsIEMbIX B MEOVLMHCKON NPaKTUKe, BUOCOBMECTMMOCTE KOTOPbIX A40Ka3aHa.

D.3 Uccnepyembie o6pa3ubl

O6wue TpeboBaHMA K NPUTOTOBMEHUIO UCCEAYEMbIX M KOHTPONBHBLIX 06pa3sLoB NpueeaeHsl B 4.2,

D.3.1 ®opma mmnnaHTUpyemMbix 06pa3uoB

MpymMeHsitoT 0bpasubl B hopme BUHTA, 4TOOLI 06ecneqnTs YCTONYMBYIO HENOABUXXHOCTL MMNNaHTaTa B KocTu. Ecnn
n3rotoenexvne obpasua B GopmMe BUHTa HEBO3MOXHO, TO AOMYCTUMO UCMONb30BaTb UMNAHTAT LMNUHAPUYECKON (DOPMBI.
B 3aBucumocTu OT Npmpoabl MaTepuana v uenv nccregosaHmsa 4onyckaeTcs ucnonb3oBaTe 06pasusl apyron popmel (Ha-
npvmep, 60NTbI, CTEPXKHU, NACTbI).

D.3.2 Pazmepbl uccnegyembix o6pasuoB

Pasmep nmnnaHTarta onpegensieTcsl BbIGOPOM 3KCNepPUMEHTanNbHOrO XXUBOTHOTO U pa3Mepamm KOHKPETHON KOCTH:

- KPONVKN — UMNMHAPUYECKME NMNMNaHTaThl gnameTpom 2 MM 1 anuHon 6 mwm;

- cobaku, OBLbl U KO3bl — LUUMNMHAPUYECKME MMNNaHTaTbl gUamMmeTpoM 4 MM U gnnHON 12 mm;

- KPOIUKK, coBaku, OBLbI, KO3bl, CBUHBU — OPTONEANYECKUE BUHTOBLIE UMNNAHTATbLI 4N KOCTHON TKaHW OT 2 40 4,5 MM.

D.4 3kcnepymeHTanbHbIe XMBOTHLIE N YYAaCTKN MMNNaHTaLMmn

D.41 3kcnepumeHTanbHble XMBOTHbIE

MmMnnaHTaumio NpoBoAsT B KOCTU MENKMX IPbI3YHOB, KPOINMKOB, cobak, oBeL, ko3, cBuHel. [pu BbiGope Buaa akcne-
PUMEHTanNbHOro XMBOTHOMO PYKOBOACTBYIOTCA nonoxxeHusimm MCO 10993-2. Bugosbie pasnuumns nrpaiot BaXKHyI0 porb B
HPU3NONOrMN KOCTHON TKAHK, YTO HEOBXOAMMO YYMTLIBATH Nepes Havanom cragum uMnnadTaumm. CBoncTea KOCTHON TKaHN
MOIYT BapbMPOBATLCH B LUMPOKMX Npefenax XUBOTHBIX OHOIO BMAA, BbIPALLEHHbIX HE ANS 3KCNepUMeEHTarbHbIX Lenen,
no3TOMY CrnegyeT yunThiBaTh NMOTHOCTL KOCTHOWM TKaHW NMpy BbiGope NoAXOASALWEro 3KCNEPUMEHTANBHOIO XXMBOTHOTO U UH-
Tepnperaumm pesynbTaToB UCCrNeqoBaHusI.

D.4.2 YyacTkn umnnaHTaumm

[na umnnanTaumm nccnegyeMbix U KOHTPOIIbHBIX 06pa3L0B UCTIONb3YIOT SKBUBANEHTHLIE aHATOMUYECKUE YYACTKU.
Mccnepyemble nMnnaHTaTthl pacnornaralT KOHTpanarepasnbHO Mo OTHOLEHUIO K KOHTPOnNbHbIM 06pa3uam. Yuyactku nm-
nnaHTaummn BeiGupatoT ¢ y4eToMm MMHUMU3aUMKN pucka cmeLLeHust umnnadrarta. Mo kpanHen mepe, Heobxoaumo uccreo-
Batb No 10 ncenegyembix n 10 KOHTPOIbHBLIX 06pa3LOB ANs KaXA0ro UMMNAHTAUMOHHOTO nepuoaa. Ecnm KOHTPONbHbIM
o6pasuom aenseTca 6uoctabunbHbIn o6pasel, TO MOXHO OLLEHMBATL TKAHEBYIO PEAKUMIO TOMNBKO ANA OAHOIO BPEMEHU UM-
nnaHTauun. 370 peleHne JOIMKHO GbiTb 060CHOBAHO U JOKYMEHTUPOBAHO.

M p nmeyaHun e — [Onsavmnnadtaumu nogxogat 6eapa v obnacte 6onblwon 6epuoBon kocTu. [ipyrue mecra nm-
NNaHTaUUKN TOXE BO3MOXKHbI.

BeibupaloT cneaytouwiee YMCno y4acTkoB UMMIaHTaLMK:

- He bonee wecTn y4acTkoB (Tpu Ansi nccnegyembix o6pa3sLoB ¥ TpY ANSA KOHTPONbHBLIX) — ANSA KPOIVKA;

- He 6onee 12 yyacTkoB (WecTb ANs uccnegyemMbix 06pasuUoB U WeCTb ANs KOHTPONbHbIX) — Ansi cobaku, oBupbl,
KO3bl UM CBUHBMU.

He ponyckaeTcs ncnons3oBatb 6onee 12 y4acTkoB Ansi UMIITaHTaUMM HA OQHOM XXUBOTHOM.

Pa3mepsbl, maccy 1 BO3pacT XMBOTHbIX, @ TAaKKe y4acToK MMIIIaHTauumn BeibnpaioT ¢ y4eToM Toro, 4Tobbl pasmelle-
HUE MMNNaHTaTa He GbiNo NPUYMHON YBENWYEHUS ONMACHOCTU NMaTorNorMYECcKoro NnepenomMa B uccnegyemom ydactke. Mpu
MCNOMb30BaHUN MOIIOABIX XXUBOTHLIX HE [IOMNYCKAETCsl UCMONb30BaTb YYACTKU, OTHOCAWMECH K INnu3y, Wnu Apyryio He-
3penyto KocTb.

D.5 NMpoueaypa vmnnanTaumm

Mpyn NoAroToBKE MECTa MMIIAHTALMK B KOCTHOM TKAHW UCTIONb3YIOT APeSb C HU3KON CKOPOCTLIO CBEPNEHNS, NPepbl-
Bas cBepneHne st 0BUIbLHOIO YBITAXXHEHUs1 (DU3NONOTMYECKMM PACTBOPOM U OTCACLIBaHWS. YpeamepHoe HarpesaHne mMo-
XKET NPUBECTH K YACTUHHOMY HEKPO3Y KOCTHOW TKaHW.
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BaxHo, 4Tobbl gnameTpbl MMNNaHTaTa N UMNNaHTaLMOHHOMO N10Xa B KOCTU AOCTAaTOHMHO XOPOLLO NOAXOANNU BpYr K
apyry Bo nsbexarve opmmpoBaHns hnbposa TKaHW.

O6HaxatoT GOKOBYI0 NOBEPXHOCTL Kaxaol 6eapeHHoN nnm 6onbLuon 6epLOBO KOCTU U CBEPNSIT COOTBETCTBYIOLLEE
4YUCNO OTBEPCTUI ANSA UMNNAHTATOB. Y KPONWKOB AenatoT Tpu oTBepcTusi, y Bonee KpynHbIX XUBOTHBIX — WECTb OTBEP-
ctuii. Neped BBegeHNEM MMNNAHTaTa OTBEPCTUE PacCBEPNMBAIOT A0 NOMYHEHUs HYXXHOro ANaMeTpa Unm pa3suHYMBALOT.
LmnuHapel BCTaBnsAoT, HAXMMas Ha HUX Nanbuem Ansi BBEAeHWS B NOArOTOBNEHHOe oTBepcTUe. MMnnaHTatel B hopme
BMHTa BKPY4MBAIOT HA MECTO C NOMOLLbIO MHCTPYMEHTA, KOHTPONUPYS KPYTAWMKA MOMEHT. KpyTAWMIA MOMEHT perncTpupy-
10T.

D.6 MpoaomxmTenbHOCTbL UMNNAHTALUN

MpoagonXkuTensHOCTE MMNNaHTaummn, obecnevunBatowylo yctoiumeyto casy 6uonormieckol peakumm TkaHu, BoIOuU-
paioT B cooTBeTCcTBUM C 5.3.

D.7 OueHka 6uonornyeckon peaxkummn

Buonornyeckylo peakumio OUEHMBAIOT B COOTBETCTBUM C TpeboBaHnamu pasgena 5.

D.8 ®opwma oTtueTa 06 nccnegoBaHumn
PesynbTaThl MCCNeAOBaHUA 1 3aKNIOYUTENBHBIN OTHET NPEACTaBNAT B COOTBETCTBUM C TpeboBaHMsIMU pasgena 6.
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(cnpaBo4HoOe)
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nocne MnnaHTauun

anIMepbl OLeHKU MeCTHOoro 6uonorudeckoro aencteus mMmartepuanoB

MpyMepbl KONMMYECTBEHHBLIX CUCTEM OLIEHKM MECTHOTO BMOMOrMYeckoro AeWCTBUSI MaTeprarnos Nocrne MMNNaHTaumum
npveegeHsl B 6udnvorpadum [16], [17], [25] u [26].

Ansa kaxxgow nceneayemon rmcTonorM4eckon XxapakTepucTky, Takol Kak 06pasoBaHme Karncyribl, Harnmyme npowuec-
ca BocnaneHusi, NonMmMopdosiiepHbIX KNETOK, TMraHTCKUX KIETOK, Nna3maTuYecKkmX KNeTok nunv aerpagaumm matepuana,
UCMonb3yemas nonykonuyecTBEHHasi OLeHOYHasi CMCTeMa AoMkHa OblTe onucaHa B UTOrOBOM OT4YeTe.

HekoTopble NpyMepbl TaKUX NONYKONUMYECTBEHHbBIX CUCTEM OLLEHKM ONMcaHb! Huxe 1 B bubnvorpadum [25], [26], [31],
[40] n [41]. CncTema oueHku, npeacTasneHHas B Tabnvuax E.1 v E.2, moxeT GbITb NpeobpasoBaHa B CUCTEMY OLLEHKU MeC-
THOro 6MONOrMYecKoro AencTBmA uMmnnadraTos, Tabnuua E.3.

Mpumepbl COOTBETCTBYIOWMX CUCTEM, UCMONB3YEMbIX A1 OLEHKU BMONOrMYeckoro AencTBust AerpagmpyemMbix ma-
Tepnanos, npuseaeHsl B [19].

Tabnwya E.1— lpuMepbl MCTONOMMYECKON CUCTEMBI OLEHKM — TUM KNETKW/OTBETHAs peakums

Bann
Tun KNeTkN/OTBETHANA peakuusi
0 1 2 3 4
MonnmopdhHoAaepHbIE KNETKN 0 Peako, 1 —5°% 5—10% | O6unbHLIN MnotHo
uHUNbTpaT yNaKkoBaHHblEe
TNumcboumnTbl 0 Penko, 1 — 52 5—10% | O6unbHLIN MnotHo
nHdunbTpaT yNaKoBaHHble
MnasmeHHble KNeTKu 0 Pepko, 1 — 52 5—10° | O6unbHbIM MnotHo
uHdunbTpaT yrnakoBaHHble
Makpodrarm 0 Penko, 1 —5° 5—10% | O6unbHLIN MnoTHo
uHdunbTpaT yrnakoBaHHble
"'MraHTckue KneTku 0 Peako, 1 —2 3—5 O6UNbHbIN MnacTbl
nHUnNbTpaT
Hexkpos 0 MuHUManbHbIN Nerxmn CpepgHun Tsokenobin
2 Uucno knNeTok Ha 0gHo nore npu yenuyenumn 400%.

Tab6nunua E.2— MNpumMepbl MCTONOMYECKON CUCTEMDBI OLeHKM — OTBETHasi peakums

bann
OTBeTHasn
peakuus
1 2 3 4
HeoBacky- MuvHumaneHas ka- Mpynnel nm3 4 —7 liuwpokas nonoca O6wwmpHas nonoca
napusaums nunnsipHasl nponudoe- | kanunnsipos ¢ ¢m6- | kanunnsipos ¢ hnbpon- | kanunnspos ¢ pubpon-
pauusi 1 — 3 ouara He- | pobnacTHbIMKU CTPYKTY- | NACTHBIMU  CTPYKTYpa- | NacTHbIMKA  CTPYKTypa-
oBackynsipusauum pamu MU MM
®nb6po3 Y3kasa nonoca coe- YMepeHHo ToncTas Tonctaa  nonoca UHTeHcuBHasas no-
OVHUTENBHOW  TKaHW |NOMNoca CoeavHWUTEnb- | COEAMHUTENBHOW TKa- | 1oca COeAVHUTEIbHON
(pybeu) HOW TkaHu (pybeL) Hu (py6eL) TKaHu (pybew)
Kuposon MvHumManeHoe Ko- Heckonbko cnoes MpoTsKeHHoe 7 O6WKpHBIA  Xup,
WHUNbTPaT NMYecTBO Xupa, CBs-|xupa n pubposa obWKUpHOE  HaKonme- | NONHOCTbIO  OKpY>Kato-
3aHHOro ¢ hmbposom HMWE >XMPOBbLIX KNEeTOK| UMW MMnnaHTar
BOKPYr MecTa umnnaH-
TaTa
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Ta6nunua E.3—pumep nonykonu4yecTBEHHON CUCTEMbI OLIEHKM

Weeneayembin obpasey Cpok uMnnaHTauuu

Wcenepgyembii obpasel KoHTponbHbIl 06pasel

Homep »unBoTHOrO:

Bocnanexve

MonumopdHonaepHbie

TlumcbounTbl

Mnasmartuyeckne KNeTkn

Makpodarm

FvraHTckue KneTkn

Hekpos

MpomexyTouHbIn utor (x 2)

TkaHeBan peakums

HeoBackynsapusaums

Pubpo3

Kupoown nHdpuneTpat

MpomMeKyTOYHbIN nTor

Bcero

Bcero rpynn

CpeaHuii nokasartens’ Uccnepgyembii o6pasel, — KoHTpornbHbIl 06pa3sey =

TpaBmaTU4eCKNi HEKPO3

VHopoaHble BewecTBa

YUncno n3yueHHbIX y4acTKoB

a icnonb3yeTcn Arnst onpeaeneHunst CTENeHN pasapaxuTens, NPUBeAeHHON HKe, B KavecTBe 3aknoveHns. Otpuua-
TeNbHasA pPasHNULA 3aNUCLIBAETCH KaK HOMb.

3akniovenne: no ycrioBusiM 4aHHOTO 3KCNepuMeHTa uccnegyembii obpasel 6611 npusnan:
- Hepaszgpaxatowwmm (0,0 go 2,9),

- nerkvm pasgpaxurenem (3,0 go 8,9),

- ymepeHHeim pasgpaxuTtenem (9,0 go 15,0),

- TSXEnbIM pasgpaxutenem (>15)

OTHOCUTENBHO TKaHW MO CPABHEHMIO C OTpULATENbHBIM KOHTPOMNbHBIM 06pa3uUoM.
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Mpunoxenne F
(cnpaBo4Hoe)

CBefieHMA 0 COOTBETCTBUMN HaLMOHalNbHbIX cTaHAapToB Poccuickon Pepepaummn

Tabnwvwua F.A

CCbINTOYHBIM MeXAYHapoaHbIM CTaHAapTamMm

OB603Ha4YeHne CCbINOYHOro
MeXAyHapoaHoro ctaHaapTa

O603HaYeHUe 1 HauMeHOBaHUe COOTBETCTBYIOLLEro HauMoHanbLHOro cTaHaapTa

NCO 10993-1:2003

FOCT P NCO 10993-1—2009 Wapenusa meamumHckue. OueHka BGMonornyeckoro
aencTeus meguumHcekux nsgenuin. Yacte 1. OueHka u nccnegoBaHus

NCO 10993-2

[OCT P NCO 10993-2—2009 WM3penusa meamumHckue. OueHka BUOMnornyeckoro
OeNCTBUS MeguuUMHCKUX nagenuin. Yacte 2. TpeboBaHus K 06palleHuto CKUBOTHLIMU

NCO 10993-11

FOCT P NCO 10993-11—2009 W3apenusa meanumHckue. OueHka BUONormyeckoro

JencTeusa meguumHckux wmsgenun. Yacte 11. WccnegoBanusi 0OLLETOKCUYECKOTO
OencTBUA

NCO 10993-12

FOCT P NCO 10993-12—2009 W3agenusa meanumHckue. OueHka 6MoONornyeckoro

OeNCTBUS MeauumuHcknx usgenuin. Yactb 12. lMpurotoeneHne npob M KOHTPOIbHbIE
obpasubl

NCO 10993-16

FOCT P NCO 10993-16—2009 Wagenusa meanumHckue. OueHka BUONormyeckoro
OEeNCTBUA MeguLMHCKMX nagenui. Yacte 16. MogenvpoBanne v nccnegoBaHne TOKCU-
KOKMHETVKM NPOAYKTOB Aerpagauun U BbIMbIBaHWS
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Texnuueckun pepaktop H.C. Mpuwarosa
Koppekrop E.A4. dynsHesa
KomnbtoTepHas BepcTka B./. [puweHko

CpaHo B HaBop 05.05.2010. MognucaHo B nevats 15.06.2010. dopmat 60x84'/s. Bymara odcetHas. apHuTypa Apuann.
MevaTb obcetHan. Yen. ned. n. 2,79. Y4y.-u3g. n. 2,30. Tupax 86 ak3. 3ak. 483.

oryn « CTAHOAPTUH®OPM», 123995 Mockea, MpaHaTHbIi nep., 4.
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Ha6paHo Bo ©rYMN « CTAHOAPTUH®OPM» Ha M3BM
OTtnevataHo B punuane ®ryn « CTAHOAPTUHPOPM» — tun. «MockoBckuin nevatHuky», 105062 Mocksa, MNsnuH nep., 6
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