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MpeaucnoBue
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6 BBEJEH BMEPBLIE

UHebopmayus o ssedeHuu 8 delicmsue (npekpaujeHuu delicmeust) Hacmosueao cmaHdapma rybIriuky-
emcs 8 exeMecsIYHo usdasaeMoM ykazamerie « HayuoHarnbHele cmaHOapmbi».

Ungpopmayusi 06 usMeHeHUsX K HacmosiueMy cmaHdapmy rybnukyemcesl 8 exe2o0Ho usdasaeMoM
UHGOpMayUOHHOM yKazamerne «HayuoHanbHble crmaHdapmbly, a MeKecm U3MeHeHUU U 11opasoK — 6 exXeme-
CAYHO U3dasaeMoM UHPOPMaYUOHHOM yKazamerie «HayuoHarnbHbele cmaHdapmei». B criydae nepecMompa
unu ommeHsl Hacmosweao cmardapma coomeemcemayouast UHgopmayus 6ydem onybrnuxkosaHa 8 exeme-
CAYHO U30asaeMOM UHGOPMaULUOHHOM yKa3amene «HayuoHnanbHbie cmaHOapmebi»
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B Poccuiickori defepaunm HacToALWMIA cTaHAapT He MOXKET BbITb NOMHOCTLIO UM YaCTUYHO BOCNPOU3Be-
O€H, TUPaXXMpoBaH U pacnpocTpaHeH B kayecTBe ocduumnanbHoro usgaHus 6es paspelueHus ®egepanbHoro
areHTCcTBa no TexHU4eCckoMy perynmpoBaHuio 1 MeTponormm
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BBeneHue

CobnrogeHue nonoxeHuii ctaHgapToB cepun ISO 10993 «OueHka Guonornyeckoro AenNcTeUA MeguLnH-
CKUX U3aenuii» No3BonuT obecnevynTb CUCTEMHBIA NOAX0 K UccneioBaHuio Guonorndeckoro AencTeusa meau-
LUMHCKUX U3aenui.

Llenbto 3TUX cTaHAapToOB He sBnsieTcs 6e3ycrnosHoe 3akpenneHue equHoobpasHbIX MeToA0B nccneao-
BaHWN U UCNbITaHWIA 3a rpynnamMu 0AHOPOAHBIX MEANLMHCKUX U3AESUIA B COOTBETCTBUN C NPUHATON KNaccudpu-
Kauuen ux no Buay 1 AnNuTenbHOCTU KOHTaKTa ¢ opraHn3mMoM venoseka. lMoatomMy nnaHnpoBaHue U NposeaeHne
nuccneaoBaHUn U UCNbITAHUA AOMKHBI OCYLLECTBNATL CNELUanuCTbl, UMeloLLMe COOTBETCTBYOLLYIO MOATOTOBKY
WU ONbIT B 0061aCTU CaHUTAPHO-XUMUYECKON, TOKCUKOMOrMYecko U GMOMorMyeckon oLEeHOK MeaUuLMHCKUX
nusnenun.

CraHgapTbl cepun ISO 10993 asnstoTcs pykoBoAgALLMMU 4OKYMEHTaMU A1si NPOrHO3MpoBaHus U Uccre-
noBaHus 6uonormyeckoro 4encTBUa MeauUNHCKUX U3aennuii Ha ctaaun Bbibopa MaTepuanos, NpeaHasHayeH-
HbIX 4NA UX U3rOTOBMEHUS, a Takke AN UccneaoBaHuii roToBbIX U3aenui.

B cepuio ISO 10993 BxogsaT cneaylowme 4Yactu nog obwmm HasBaHvem «OueHka Guonormyeckoro
0eNCTBUA MeAULNHCKUX N34ennii»:

Yacte 1 — OueHka 1 uccnenosaHua;

Yactb 2 — TpeboBaHus K 06paLLeHNnto ¢ XXKUBOTHLIMM;

Yactb 3 — UccnenoBaHnst reHOTOKCUMHOCTU, KaHLLEPOTreHHOCTU N TOKCUYECKOro AeUCTBUA Ha penpo-
OYKTUBHYIO (PYHKLNIO;

YacTb 4 — UccnegosaHue nsgenuin, B3aMmoaencTBYHOLUX C KPOBbHO;

Yactb 5 — UccneposaHne Ha UMTOTOKCUMHOCTL: MeToabl in vitro;

Yactb 6 — UccnegoBaHne MeCTHOMO AeNCTBUA NOCHe UMNIIaHTaLUNU;

Yactb 7 — OcTaTtoyHoe cogepkaHue 3TUNeHoKcuaa nocre cTepunusaLuuy;

Yactb 9 — OcCHOBHbIE NPUHLMNBLI MAEHTUGUKALNK 1 KONMYECTBEHHOTO onpeaeneHusl NoTeHUnanbHbIX
NpoAyKTOB Aerpagauuu;

Yactb 10 — UccnenosaHne pasgpaxaroLwwero  ceHcMbunuampytoLlero AecTBus;

Yactb 11 — UccnenoBaHune o6LLeTOKCUYECKOro AeNCTBUS

Yactb 12 — MpurotosneHune npob n ctaHaapTHbIe 06pasLbl;

Yactb 13 — MaeHTucbmkaums 1 KonuyecTBeHHoe onpeaeneHne NpoayKToB Aerpagauumn nonMMepHbIX
MeaULUHCKUX U3aenuni;

YacTb 14 — MgeHTudmkaumsa n konndecTBeHHoe onpeaeneHne npoaykToB Aerpajauuy usgenuia us
KepamnKku;

YacTtb 15 — MaeHTudmkaumsa n konndecTBeHHOe onpeaereHne npodykToB Aerpajauuy usgenuia us
MEeTannoB U CnaBos.,;

Yactb 16 — MogenupoBaHne 1 uccrefoBaHne TOKCUKOKUHETUKA MPOAYKTOB Aerpagauvn U BbiMbl-
BaHUA;

YacTb 17 — YcTaHoBMNEHME NOPOroBbIX 3HAYEHNI AN BbIMbIBAEMbIX BELLECTB;

Yactb 18 — NccnepoBaHue XMMUYECKNX CBOMCTB MaTepnanos;

Yactb 19 — UccnegoBaHue OU3UKO-XUMUYECKNX, MOPONOTMYecKnx 1 Tonorpadudeckux CBONCTB
MaTepunanos;

Yactb 20 — MpuHUMNbl U MeToabl UCCNeaoBaHUs MMMYHOTOKCUYECKOro AeWCTBUA MedWLMHCKMX
n3genuan.

B HacTosILWeM cTaHOapTe NpeacTaBfeHbl METOAbI UCCIEeA0BaHUA MECTHOO AEACTBMUSA Nocne UMnnaHTa-
LK, ucrnonb3yemMble And OLeHKU MaTepuarnos U MeanLMHCKUX U34enuii, B TOM Yuclie CTOMAaToNorM4eckoro
HasHa4yeHwus, no B1ay 1 ANnTenbLHOCTU KOHTaKTa, cooTBeTcTBYOWNX ISO 10993-1.

Wcnonb3oBaHWe MeToAUK UMMNaHTaumm in vivo Ansa nccnegoBanns 61Monormieckoil peakunm TkaHen Ha
n3yvaeMblii MaTepuan no3BonseT oLeHNBaTb Takue Matepuarnbl, KOTOPbIE HEBO3MOXHO OLeHUTb, UCTIONb3YA
Apyrve MeToabl UccriefoBaHus.

Mpu BeIGOpPE METOAOB UCCMeAOBaHNS U3yYaeMoro MaTepuana uccnefoBaTerb A0MKEH YYUTLIBATL ero
npeanonaraemoe NpUMeHeHne, a Takke pekoMmeHgaunu, cogepxawmecsa s ISO 10993-1.
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M E X T OCUYAOAUPCTUBEMHHB # CTAHDIAOAPT

U3pENna MEAULUMWHCKUE
OLIEHKA BUONOMMYECKOIro OEACTBUA MEAULMHCKUX U3OENUA

YacTtb 6
UccnepnoBaHMA MeCTHOro AeNcTBUS Nocre UMNNaHTauum

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

DaTta BBepenna — 2013—01—01

1 O6nactb NpMMeHeHus

HacTtoswumi ctaHaapT ycTaHaBnueBaeT MeToAbl UccrieoBaHNs MeCTHOro AeUCTBUA Nocre MMMaHTauun
MaTepuarnos, NpegHasHavyeHHbIX ANs UCNONb30BaHWA B MEAULMHCKUX U3OENUAX.

HacToswuin ctaHgapT NpUMeHUM K crneayoLwwmM MaTepuanam:

- TBepAble MOHONUTHbIE U 6UOCTabUNbHbIE;

- perpagvpyemble 1 (unu) pesopbupyemele (paccacbiBatoLmecs);

- MOpUCTbIe MaTepuansl, XXMAKOCTU, NAcTbl U NOPOLIKOOOPasHbIe.

Wccnegyemble 0bpasubl UMNNAHTUPYIOT B Y4aCTKMU Tera U TKaHWU XXUBOTHOMO, KOTOpbIe NPUroZiHLl Ans
oLeHku buonorudeckoi 6esonacHoctu matepuana. MpeanaraeMble UMNNAHTALWMOHHBIE METO/ILI He NpeaHas-
HayeHbl Ans OLEHKM MexaHU4Yeckux nnm yHKUMoHanbHbIX CBOMCTB MaTepuanos. HacTtoawuin ctaHaapT npu-
MEHUM K MeaULIMHCKUM U38eNnsM, UCTIONb3YEeMbIM MECTHO MO KIIMHUYECKUM NOoKa3aHWUsM, ANA OLLeHKN peakLimm
OKpY>KatoLL X TKaHel Npu BOSMOXHOM HapyLUEHUN LLeNIOCTHOCTU U3aenus.

MecTHoe AelcTBME OLeHNBaIOT, CPaBHUBas peakLUMio TKaHW, BbI3BaHHYHO UccrieyeMbiM MaTepuarnom, ¢
aHanoruyHom peakumen Ans KOHTPOMbHbIX 06pasLIoB 13 MaTepuanos, UCMNoMb3yeMbIX B MEAULMHCKUX U3 enn-
s, Buonoruveckas 6e30MacHOCTb 1 BO3MOXHOCTb KITMHUYECKOrO NPUMEHeHUs KOTOPLIX paHee YCTaHoBIeHa.

3agavyamu paccmaTprMBaeMbiX METOAOB UCCNEA0BAHUSA ABMNAKTCA XapakTepucTiKa U AMHaMuKa peakLimm
TKaHel nocne UMNIaHTauum MeanuMHCKUX n3genuin/brnomaTtepunanos, BKIOYas KOHEYHBIN pe3ynbTaT npoLec-
COB MHTEerpauuy matepuana B OKpyXaroLLyto TkaHb Unn ero 6uogerpagavmnio/pesopbumio. B yactHocTn, aAna
Aerpaaupyemoro/pesopbupyemoro matepuana 4omkHo 6biTb ONUMCaHO BNUsiHWE NPOoLEccoB Aerpaaaumm Ha
peakLio OKPY>KaoLWNX TKaHEen.

HacToswwmi cTaHaapT He KacaeTcs UCCNeaoBaHNA CUCTEMHON TOKCUYHOCTH, KaHLIepOreHHOCTH, TepaTo-
reHHOCTU UM MyTareHHocTU. Tem He MeHee, NpoBeJeHre NMMaHTaunM ob6pasLoB B TeueHWe ANNTENbHOro
nepuoaa BpeMeH! 415l OLLeHKM UX MECTHOrO BMONOrnieckoro 4ecTBMS MOXET MOMOYb BbIABUTL HEKOTOPLIE 13
BblLLENEepPeYNCEHHbIX OTpULATENbHBIX NPOsIBNEHUN obLero 6uonornveckoro AencTems.

2 HopMaTnBHbIe CCbINKKU

B HacTosILeM cTangapTe NCnob3oBaHbl HOPMaTUBHbIE CChISIKU Ha crieaytoLume cTaHaapThl:

ISO 10993-1:2003 Biological evaluation of medical devices — Part 1: Evaluation and testing (OueHka
6uonornyeckoro AeMCTBUSI MEAULMHCKUX U3aenni. YacTs 1. OueHka 1 uccnegoBaHmus)

ISO 10993-2 Biological evaluation of medical devices — Part 2: Animal welfare requirements (OueHka
6uonormyeckoro AecTBUs MeAMLIMHCKUX u3genuii. HYacTs 2. TpeGoBaHuA kK 06palleHUto ¢ )XUBOTHLIMU)

ISO 10993-11 Biological evaluation of medical devices — Part 11: Tests for systemic toxicity (OueHka
6uonormyeckoro AelcTBUsS MeanLIMHCKUX uagenuii. Hacte 11. UccnegoBaHue o6LLETOKCUYECKOro AeicTBUA)

Uspanne opunynansHoe
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ISO 10993-12 Biological evaluation of medical devices — Part 12: Sample preparation and reference
materials (OueHka 6uonornyeckoro 4eNcTBMs MegnUMHCKUX U3genuii. YacTe 12. MpurotosneHue npob ncrtax-
AapTHble obpasLbl)

ISO 10993-16 Biological evaluation of medical devices — Part 16: Toxicokinetic study design for
degradation products and leachables (OueHka bronormiyeckoro 4encTBMa MeaAULMHCKUX U3genuid. YacTs 16.
MoaenupoBsaHue 1 UccnegoBaHNe TOKCUKOKUHETVKA NPOAYKTOB AerpafaLim v BbIMbIBaHUA)

3 TepMuHbI U onpeaeneHus

B HacTosilleM cTaHgapTe npumeHeHbl TepMuHbl no ISO 10993-1, ISO 10993-2, ISO 10993-12,
ISO 10993-16, a Takke cneaytoLumMe TePMUHbI C COOTBETCTBYIOLLUMMM ONpPeaeNeHNsaMu:

3.1 perpagauus: PaspylieHne matepuana

[1ISO 10993-9, nogpasgen 3.1]

3.2 npoaykTbl gerpagauunn: MpoaykTel Aerpagasn matepuana, kKoTopble 06pasoBbIBAKOTCA B pe3yIib-
TaTe paspbiBa XMMNYECKMNX CBASEN UMK paspyLLeHMs MaTepuana

[ISO 10993-16, nogpasgen 3.1]

3.3 6uomarepuan: Matepunan, KOHTaKTUPYIOLLMIA C BUONOrMYECKMMU CpeaaMM XKMBOrO opraHiama npu
npoBeAeHnn NCCreJoBaHUI, NevYeHU, BOCCTAHOBIEHUN WU 3aMeLLeHUN (bYHKLIMIA TKaHEe UK OpraHoB.

4 OcHOBHbI€ NONOXEeHUs1 06 MMNNaHTaUMOHHbIX MeToAax uccrnegoBaHus

4.1 O6wme cBegeHUA

BaxxHo geTanbHO NnaHnpoBaTh YCoBKs NPOBEAEHUS UCCneaoBaHuUiA, YTOObI NonyYeHHble AaHHble Gbinn
conocTaBUMbl AN BCeX MPOBEeAEHHbIX 3KCMEepUMEHTOB W ANs Kaxaoro >XKuMBoTHoro (cm. I1ISO 10993-2,
ISO 10993-11 n ISO 10993-16).

Bce nccnenoBanmsa Ha XXKUBOTHBIX JOMMKHbI NPOBOAUTLCA B NOMELLIEHUSAX, paspellieHHbIX ANA 3TUX Lenen
KOMMETEHTHBLIMW HaLMOHabHbIMU YYPEXAEHNSMU U COOTBETCTBYIOWMX TpeboBaHuaM obpalueHus ¢ nabopa-
TOPHBIMU XMBOTHBIMU. DTN UCCIEeAOBaHUA OOHKHBI COOTBETCTBOBATL MEXAYHAPOAHbIM CTaHAapTam npoBe-
AdeHna nabopaTopHbIX WCCedoBaHUA WM APYTMM  WU3BECTHBIM  CUCTEMaM KOHTPOMsl  kayecTsa,
cooTBeTCcTBYROLWNUM TpebosaHusaM ISO 10993-2.

Ycnosus 3Toro nogpasgena npunararotcs K MetTogaM nccnegoBaHuin, U3NoXeHHbIM B NpUnoXxeHusx B,
CuD.

4.2 MNoaroToBKa 061LEKTOB UCCNEAOBaHUA ANA UMMNaHTaLUu

MccriegyeMele U KOHTpoONbHbIE 0bpasubl rOTOBAT K UcCcrneaoBaHuio B cooTeeTcTBUM ¢ 1ISO 10993-12.
MecTo umnnaHTauum u opmy o6pasiia 060CHOBLIBAOT M BHOCAT B OTYET. Buabl 06pasuos Ana UMnnaHTaumm 8
pasHble TkaHW onucaHbl B NpunoxeHusix B, C n D. ®U3nKo-xummnyeckne xapakrepucTukm UMMaHTUpyeMbIX
0b6pasLioB (Takue kak hopma, NNOTHOCTb, TBEPAOCTb, CBOWCTBA NOBEPXHOCTU), BAUAIOLWME Ha XapaKTep TkaHe-
BOro OTBeTa, AOMKHbI GbITb AOKYMEHTUPOBaHBI U YUTEHbI PU aHanu3e nony4eHHbIX pe3ynbTaTos.

Kaxabiin ntmnnaHTupyemblin obpaseu, 4OMKeH BbiTb U3roTOBIEH, OYMLLIEH U NOABEPTHYT CTEPUITN3ALMOH-
HO 06paboTKe B COOTBETCTBUMN C TEXHOSIOTUEN, UCMONb3YEMON A5l KOHEYHOTO U3AENNSA, YTO OTMEYAIoT B IOKY-
MeHTauuun. MNocne okoHYaTenbHOW MOATroTOBKA U CTepunusauuMuM ¢ UMnnaHTatamu paboTaloT ¢ ocoboit
OCTOPOXHOCTLIO B aCENTUYECKUX YCIIOBUSX ANs TOTO, YTODObI HEe AONYCTUTL NOBPEXAEHUe UN KOHTaMUHaLWIo
[0 UK BO BpeMaA UMNaHTauuu.

MaTtepuansbl, UCNonb3yemble kak MaTpUKChl (Kapkachl) Asisl MeAULIMHCKOW NPOAYKUUN B TKAHEBOWN UHXe-
Hepun, He cneayeT uccneaosaTb BMecTe ¢ NonynsiLMsaMmN KNEeTOoK, Tak Kak UMMYHHaA peakuns KNeToK )KMBOTHO-
ro Ha KNeToYHYI0 COCTaBNSAIOLWLYIO Takoh NPOAYKLMM U peakuus caMux KNeToK Npy BBEAEHUN UX XXUBOTHOMY
MOryT MeLaTb UccrefoBaHUIO MECTHOW peaKLMmn TKaHW.

KoMMNOHEHTBI KOMNO3UTHLIX MaTepuanoB (HanpuMep, NIOMBUPOBOYHBIX MaTepuanoB U CTOMaTONOr-
YeCcKUX LleMEHTOB) MOXHO CMelLUBaThL U OCTaBNsATb OTBepXAaTbes A0 UMMnnaHTauuu. OaHako MaTepuarnsl,
KOTOpble UCNOMb3YITCA B U3AENUAX Nocre UxX nonMMmepusaumnu in situ, AOMKHbI Takke UCNOMb30BaTbLCH MNpu
BBeAEHUM B MECTO UMNIIAHTauun. [ns nccneaoBaHnst KOHKPETHOTO Bua BO3MOXHO UCMONb3oBaHWe 0coboi
npoleaypsl NOAroToBKM 06pasuos. Mpoueaypa noaroToBkvM obpasLoB AoMmKHA ObITb 060CHOBAHA U 4OKYMEH-
TUpOBaHa.

HemoHonUTHBIE 06pa3ubl, BKITHOYas MOPOLLKU, 4SS UCCNEA0BAHUSI UX MECTHOTO AeMCTBUA NOCNe UMNITaH-
TaLWmM MOTYT HaxoaUTbCA B TPYBKaXx, OTKPLITBIX C ABYX KOHLOB (cM. ISO 10993-12, nepeyeHb maTepuanos ans
nuccnenoBaHus X B Tpybkax). Uccneayemblit 06paseL, roTOBAT B COOTBETCTBUM C UHCTPYKLUSAMU U3FOTOBUTENS

2
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1 HanomnHsAT UM TPYOKY A0 BepXHero Kpasi ¢ 0co60i 0CTOPOXKHOCTLIO, YTOBLI MCcneayemblid MaTepuan He
rnonars Ha BHELUHOK MOBEPXHOCTb TPYGKU. ECNK KOHTaKT MccrneayemMoro MaTepuana ¢ BHeLUHe MOBEPXHOCTbHO
TPYOKM NpousoLuer, To AaHHbI obpasel, He UMNIaHTUpytoT. He gonyckaeTcs nonagaHune Bosgyxa B TPYOKy.
Ha noeepxHocTM UccnegyeMoro Matepuana Ha koHuax Tpyoku, a Takke Ha KoHLax caMoit Tpyoku He OOMKHO
ObiTh LLIEPOXOBATOCTE.

MpumedaHune 1— OB6wenpuHATO ncnons3osatb TPY6kM n3 nonuatunena (M3), nonunponunena (M) nnm no-
nuterpacdTopatuneHa (MTPI). Tpyoku ua N3 MoryT AedopMMpPoBaTLCS NPU aBTOKNaBupoBaHun. Tpy6kv na MNTH3 nnoxo
noaAaloTCs paspeaaHuio C NOMOLLBIO MUKPOTOMA, MOSTOMY UX 3aMeHstoT TpyOkamum na M3 nnu M1 Tex xe pasmepos B Cry-
Yasx, korga Tpy6kv ocTaBnsoT B 6riokax TKaHW A1 PUrOTOBIEHUS TMCTONOMMYECKUX CPe3oB.

MeCTHyPO peakyuo TKaHew, BbI3BaHHYHO UCCegyemMbliM MmaTepuariom, oueHBaoT B CoaBHEHWUX C peaKuun-
e ANsl CXOAHbIX KOHTPOSbHbIX 06p83LJ,OB N3 MatepunanoB, UICNOMNb3yeMblX B MEAULNHCKMX N3aenmnax, 6uonoru-
Yyeckasi 6€30MacHOCTb M BO3MOXHOCTb KITUHUYECKOro npUMeHeHNA KOTOPbIX YCTaHOBIeHa.

MpumevaHnwue 2—[napansHenwunx gencteni cm. ISO 10993-12.

PU3MKO-XMMUYECKME CBOWCTBA, TaKue Kak pasmepbl, hopmMa 1, 0COGEHHO, COCTOSAHE NOBEPXHOCTM KOH-
TPOMLHOrO U Uccreayemoro 06pasLoB A0MKHbI BbITh, M0 BO3MOXHOCTW, 0AMHaKOBLIMU. PasHuLa B cBoicTBax
KOHTPOMbHOro M UccreayeMoro o6pasLoB, AomkHa 6biTb 060CHOBaHa U AOKYMeHTMpoBaHa. Ecnu uccneaye-
MbIli MaTepuar 3akmoYveH B TpyOKy, TO KOHTPOMbHBIV 0BpaseL, 4oMmkeH GbiTb M3roTOBMEH U3 TOro e MaTepua-
na, 4yTto 1 TpybKa, AMameTpOoM, paBHLIM BHeLLUHEMY auaMeTpy Tpy6ku. BeiGop KOHTponbHOro obpasua B Buae
TPYBKM UMK CTePXHS AoDKeH BbiTb 0BOCHOBAH U AOKYMEHTUPOBAH.

5 MeTtoabl uccnenoBaHUsl, OCHOBHbIE acMeKTbl

5.1 Mpupoaa TkaHel B o6nacTu MMNNaHTawum o6pasyoB

Uccneayemelin o6paseL MMNNaHTUpYeTCs B TKaHb, Haubonee oTeevatoLLyo 061acTu KNMMHUYECKOro Npu-
MeHeHns maTepunana. JomkHbl 6biTb 060CHOBaHbBI U AOKYMEHTUPOBaHbI YMCO 06pa3sLOoB, BUA TKaHW B 30He
UMMNNaHTaLM1 U MeCTo MMNMaHTauun. MNepedeHb MeToAOB UCCNeA0BaHWUIA ANA PasNNYHBLIX MECT UMNNaHTaunn
npuBeeH B npunoxeHusx B, C u D. Ecnu BbiGpaHbl Apyrue Mecta UMMNaHTaLmm, To HeoBX0AUMO NpuaepXu-
BaTbCA OCHOBHbIX Hay4YHbIX MONOXEHWUI ANs MeTOA0B, U3NOXKeHHbIX B npunoxeHusix B, C n D, a Takke 060cHO-
BaTb AaHHBI BLIGOP.

Mpumevanune 1—Mcnonb3yemble METOAbLI ANsl HEKOTOPbIX CMELM@PUYECKMX CTOMATONOMMYECKUX U3OEnvn
cMm. B ISO 7405.

Ins 6uoaerpagnpyeMbix/6uopesopbupyemMbix MaTepuanoB MECTO UMMITaHTaLUM U OKOHYAHWS 3KCriepu-
MeHTa oTMevatoT yaAobHbIM Ans naeHTudukaummn cnocobom. PekomeHayeTcsl UCMONb3oBaTh YCTOAYMBEIA U
HeTpaBMaTUYHbIA CNOco6 MapKUPOBKU KOXU UIN(K) MapKUPOBOYHBIN LIAGNOH HA MecTe UMNaHTauum obpas-
La. B HekoTopbIX criy4asix MoXeT 6biTb UCMONb30BaH OTpULLATENbHBIA KOHTPOSbHLIN 06paseL, kak Mapkep Mec-
Ta UMNNaHTauMn. B UCKMIOUMTENBbHBIX Cy4YasX BO3MOXHO MpOBEAEHWEe XUMPYpPruyeckoi onepauuv 6e3
UMnNaHTaumMmn obpasua, YTo6bl OLEHUTL BUSIHAE caMoii NpoLielypbl Ha peakuuto TKaHeli, YTo AOMMKHO BbiTh
060oCcHOBaHO.

MpumeyaHune 2—B kayecTBe mapkepoB Ansi 0603Ha4YeHNs1 MecT MMnnaHTauum 6uopesaopbupyembix obpas-
LIOB MOTyT GbITb UCMONb30BaHbl HEPACCACHIBAIOLLMECS WOBHBLIE HUTU UIU KPACUTENU KOXW.

5.2 Bupg akcnepuMeHTanbHOro XXMBOTHOro

Bce acnektbl yxofa 3a XMBOTHbIMA U UX cogepXaHuem AOMKHbI COOTBETCTBOBaTb MOMOXEHUSIM
ISO 10993-2. Kak npaBurno, npeanovtuTenbHee Menkue nabopaTopHble XXUBOTHLIE, TaKne Kak MblLLIW, KPbIChl,
XOMSIKW 1 KDOSTUKM.

MpumeHeHMe KpYMHBIX XMBOTHBLIX BO3MOXHO NMPU UccnefoBaHUM HeKOTopbiX BrioMaTepuanos, HO 3TO
TpebyeT Hay4HOro 060CHOBaHMS.

Mpwu BLIGOpE BUAa NabopaTopHbIX XKUBOTHBIX B COOTBETCTBUM € NofioxkeHusMuM 1ISO 10993-2, yuutbiBatoT
pasMepbl UMNIIaHTUPYEMbIX 06pasLoB, YACNO UMNMAHTATOB HA OAHO XUBOTHOE, Npeanonaraemyo Anurens-
HOCTb 3KCMEepUMEHTa C Y4eTOM NPOACIDKUTENbHOCTU XU3HW XKUBOTHOrO, a Takke NoTeHUnansHO BO3MOXHbIE
pasnuuna GUONoOrMYeckon peakumMm TBepabixX U MArKUX TKaHe Ha UMNAaHTauuio MaTepuana.

KpaTkoBpeMeHHbIe nccrieoBaHnsi 06bIMHO NPOBOAST Ha MENKUX rPbI3yHax unu kponukax. ins anurens-
HbIX SKCMEPUMEHTOB UCMONb3YIOT MESIKUX rPbI3YHOB, KPONUKOB, cobak, oBel, KO3, CBUHEN U ApYrnX noaxoas-
LLIMX XKMBOTHbIX C OTHOCUTENBHO 60MbLLIOK NPOAOIHKUTENBHOCTLHO XKU3H.
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MNepep HavanoM uccneaoBaHUin AerpaaupyioLLMX MaTepUasos Ha XUBOTHLIX He0BX0ANMO paccMoTpeTh
“MeroLLyiocs MHopMaLMio Mo Aerpaaaumnn MaTepuarnos B YCNOBUAX in vitro. Qna aerpagnpyowmx Matepua-
OB Nepe/ HavyarnoM UccreaoBaHUs Ha KpYMHbLIX XKUBOTHBIX AOMKHO GbiTb NpeaycMoTpeHo NposeeHue npea-
BapUTENbHLIX 3KCIEPUMEHTOB Ha rpbiayHax Ans NnpeAsapuTenbHON OLLeHKM CKOPOCTU Aerpagauum obpasua.

O6pasLbl UcCneayemMoro u KOHTPOLHOMO MaTepUanoB UMNMAHTUPYIOT B OAUHAKOBLIX YCNOBUSIX XKMBOT-
HbIM OQIHOTO BUAA, OAHOTO BO3pacTa, Nona 1 Nopodbl B COOTBETCTBYOLME aHAaTOMUYecKne y4acTku. HYucro un
pasmepbl 06pasLIOB, UMMNMAHTUPYEMBIX KaXAO0MY XXUBOTHOMY, 3aBUCAT OT pasMepa XUBOTHOro M aHaTOMUYec-
KOro nomnoXeHust UMnnaHTara. Mpu BoaMoXHOCTH, 06pasLibl UccrneayeMoro 1 KOHTPOLHOrG MaTepuaros Jon-
XHbl BbITb UMNNAHTUPOBAHLI OAHOMY KMBOTHOMY.

5.3 MpoAaonKUTEeNbHOCTb 3KCNEePUMEHTa

Mpwu BbIGOpE ANUTENBHOCTU UMNaHTaUMK 06pasua cneagyeT Ucxoautb NGO U3 BpemMeHn ero pyHKUMO-
HUPOBaHMWS B KITMHUYECKON NpaKTuke, NGO 3KCNepUMEHT J4OSMKeH NPOACIHKATLCA A0 UK NOCcne AOCTIKEHUs
yCTOMUMBO chasbl BUONornieckon peakumu.

[nsa 6uoctabunbHbIX MaTepuasnos BpeMaA KpaTKOBPeMEHHOW UMMNaHTauun B HOpMe cocTaensiet ot 1 40
4 Hepgenb, NPOAOMKUTENBHOCTL ANUTENbHBIX 3KCNEPUMEHTOB NpeBbiwaeT 12 Heaenb. MecTHas 6uonornyec-
Kas peakumsi TKaHen Ha UMNNaHTUPyeMbI MaTepuan 3aBuUCUT Kak OT CBONCTB MaTepuana, Tak U oT Tpasmbl,
BbI3BAHHOM XMPYPrmyeckum BmeLlatenscTBoM. KoHurypauma TkaHn BOKpYr MnaHTaTa u3MeHaeTcs 3a Bpe-
Ms1, NpolueALuee nocrie UMNnaHTauun. B TevueHne nepebix ABYX Hedenb NOCe UMNAaHTaUUN peakums TkaHeln
obycnoBneHa camo npoueaypoit XMpypruieckoro BMeLlaTenbCTBa, KOTOPY TPYAHO OTAENUTL OT peakLmn Ha
UMMIIaHTUPYeMbIA matepuan. B MblleyHon U coeanHUTENbHOWM TKaHAX, B 3aBUCUMOCTI OT BUAA XXUBOTHBIX U
CMOXHOCTU XUPYPrMyeckon onepauun, yctonumsas dasa OTHOCUTENbHO NONyNAuMM KNeTok Habniogaetca
yepes 9—12 Hegenb nocne umnnaHTauui. UMnnaHtaumus B KOCTHYIO TKaHb MOXeT noTpebosaTb Gonee anu-
TenbHbIX NepuoaoB HabnogeHus.

AnuTenbHOCTb UCCNeaoBaHUA UMNNaHTUPYEMbIX AerpagaupyeMblx/pe3opbupyemMblix o6pasuos 3aBucuT
OT BpeMeHW/CKopocTH Ux aerpagauun. B npunoxernun A npuseaeHa ocHoBHas UHopMaumrs Ans Takoro Buaa
maTepuanos. lNepea Hayanom uccneaoBaHUA AerpagmpyemMelx MaTepuanos Ha XMBOTHBIX U BbIBOPOM Npoaos-
XUTENbHOCTN 3KCNeprMeHTa HeobxoAMMO OLeHUTL BpeMs Aerpagauum obpasua. 31o MoxXeT ObITb NpoBeeHo
B YCMOBUSIX in vitro B peansHoM mMacluTabe BpeMeHu, Mpy YCKOPEHHbIX UCNbITAHUSIX UMK, B HEKOTOPbIX CAyYasiX,
paccYymUTaHo C MOMOLLbIO MaTeMaTNYeCKoro MoAenMpoBaHuUs.

MecTHyto peakumio TKaHel oLeHnBatoT A8 HeCKomNbKUX cTaauii (das) npouecca AecTPyKUMN UMMAH-
TaToB!:

- hasa oTCyTCTBUS UNN MUHMMAIbLHON Aerpagaumm obpasua, kak npasuno, oT 140 12 Hegenb nocne ero
UMnnaHTaumu;

- hasa obHapyxeHs AOCTOBePHOM Aerpagauum obpasua;

- basa JOCTUXKEHUsI YCTONYMBON BMONOrMYECKon peakunm, CBs3aHHON Mbo ¢ BOCCTAHOBEHUEM HOp-
MarlbHOM CTPYKTYpbI TKAHEM, U ¢ NONHOW AerpagaLumei obpasua.

Mpn oTcyTCTBMM NOMHON Aerpagalun/paccacbiBaHns o6pasLoB WU BOCCTAHOBIIEHWN HOpManbHOM
CTPYKTYPbI U PYHKLMN TKaHen HeobXxo4MMOo NofyyYeHne AONOMHUTENBHBIX AaHHbIX, NO3BOMSIOLMX XapaKkTepu-
30BaTb MECTHYI0 peakLuio TKaHel nocne UMniaHTauuu.

Mpumeyanue—Ilpy NPOBEASHUN SKCMEPUMEHTOB B YCIIOBUSIX in vivo HEOBXOAUMbI NPOLOIKUTENBHbIE NC-
cnepoBaHus, uHoraa, 6onee 1 roga. Moxer noTpeGoBaThCst AOMONHUTENBHOE YNCIIO KUBOTHLIX A YBENNYEHNS CPOKOB
UMMNaHTaLuy B criyyasix, Korga npouece aerpagaumm obpasua He 3aBepLuniicsl B OKMaaeMbli UCCreaoBaTensiMmu nepnog
BPEeMeHM.

HecmoTps Ha TO, YTO HacTOSALMIA CTaHAapT He BKYaeT B cebs BONPOChl CUCTEMHOM TOKCUYHOCTH,
paccmaTpueaemble BISO 10993-11, pekoMeHAyeTCA yUUTbIBaATL MHDOPMaLUIO, NoyvyaeMyo Npu nposeaeHUn
ncecnefoBaHuii HacTosLero cTaHaapTa, OTHOCALLYHOCA K CUCTEMHON TOKCUYHOCTU.

Mo okoHYaHWN KaXXA0W CTaAUMN SKCMEePUMEHTa XKNBOTHEIX YMEPLLBAOT, PyKOBOACTBYACH NOMOXKEHNAMMU
ISO 10993-2. B HekoTOpbIX cneLmanbHbIX Clydasx MOXHO UCMOorb30oBaTh 00LLYHo aHecTe3nto Ans U3BrevYeHus
06pasLoB, YTO AOMKHO BbITh 060CHOBAaHO U JOKYMEHTUPOBAHO.

MponomkMTensHOCTL UCCNeAOBaHUS NPU ANUTENBHON UMNITAHTaL M1 B 32aBUCUMOCTM OT BUAA XKUBOTHOTO
npvseaeHa B Tabnuue 1.
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Tab6nunuya 1— BblBop NPOAOMKXUTENBHOCTY UMNMAHTALUK NPU ANIUTENBHLIX NCCNEA0BaHUAX

Bpenvm unMvnnaHtTauuu, Hegenu
Bua »UBOTHbIX
12 26 52 78 (104)*

Kpbichbl X X X —_ —

Mopckue CBUHKK X X X — —

Kponwvku X X X X —

Cobaku X X X X X

OBUbI X X X X X

Koabl X X X X X

CBWHBMU X X X X X

* B 3aBUCMMOCTM OT NpeanonaraeMoro NPUMeHeHUs UCCNeayeMoro maTepuana HeobszaTensHO UCMNONb30BaTh BCE
npegnaraemsle nepuogbl uccnegosanus (cm. 1ISO 10993-12). Tak, npoaonNXKUTENBHOCTL UccneaoBanusa 104 Hegenu
MOXeT ObITb WHTepEeCHa TONbKO B OTAENbHbIX CNy4anx.

5.4 YcnoBua xupypruvyeckoro BMellaTesnibCcTBa U 3KCNepuMeHTa

MmnnanTauuo obpasyos cneayeT BINOMHATL NoA oblen aHecTesned. Ecnn ucnonbayeTtcs aHecTe3unst
apyroro Buaa, To AaHHbIA BbIGOP AoMkeH GbiTb 060CHOBaH U yaoBneTBopaTb Tpe6oBaHuam ISO 10993-2.
Cneuundunyeckme 06bACHEHUA 1 oNUCaHWe TEXHWUKU onepaumn Ana NOAKOXKHOMN, BHYTPUMBILLEYHON MU BHY TPU-
KOCTHOM MMNnaHTauumn npuseaeHsl B npunoxeHusix B, C n D cooTBETCTBEHHO.

Yuncno MMNNaHTaToB Ha 04HO XKUBOTHOE N UYNCIIO XKUBOTHBIX Ha Nepuo UccneaoBaHusl NpuseaeHb! B Npu-
noxeHusix B, C n D. Cneayet uMNNaHTUpoBaTb A0CTaTOMHOE YUCNO0 06pasLIoB Ans Toro, YTobbl oueHka nony-
YEeHHBIX Pe3ynbTaToB NO KOHEYHOMY UYMCY UMNMaHTaToB Bbina 4OCTOBEpHA.

Xupypriudeckasa TexXHUKa MOXeT OKasaTb 3HauuTeNbHOe BAUSIHUE Ha pesynbTaTbhl UMNAaHTaUUOHHOMO
ncenenosaHua. Xnpyprudeckyro npoueaypy cneayet npoBOAUTb B CTEPUIBHBIX YCIIOBUSAX CNOCOGOM, yMEHb-
LALLM BEPOSITHOCTb TPaBMbl Ha yYacTke uMnnaHTauun. BonocaHon nokpos B o6nacTtu onepauum yaansioT
CTPWKKON, BpUTbEM UMK APYTUM MexaHU4YecknMm cnocobom. IToT yyacTok o6pabaTbiBaloT COOTBETCTBYIOLLUM
aHTUcenTUYecknm pactesopom. Heo6xoaumo 6bITb yBepeHHbIM, YTO UMMIAHTAT UMW paHeBasl TOBePXHOCTb He
KOHTaKTUpYeT ¢ WepcTbio. MNMocne Xupypruyeckon npoueaypbl paHy 3akpbiBatoT, UCMOSb3YS 3aXKMMbl UIA LLBHI,
NPOsIBsi OCTOPOXHOCTb AN NOAAEPXKaHNUSA YCIIOBUIA CTEPUITbHOCTMU.

3a kaxablM XMBOTHBIM HabloAaoT B TeYEeHWe BCEro nepnoga nccnegoBaHus M perucTpupyoT aHHbIe O
nobbIX NaTonorMyecknx npuaHakax, BKMoYash MecTHble M CUCTEMHble peakuuu, OTKNOHEeHUs B noBedeHun
KMBOTHBIX, UX MOTEHLManNsHoe BUsSHWE Ha pe3ynbTaThl UCCreaoBaHNNA.

Heobxoanmbl U3amepeHrst Maccbl )KMBOTHBIX B BbIBpaHHble MHTepBasibl BpeMeHU kak MHAUKaTopa CoCTOos-
HWS1 300POBbLS XKMBOTHOTO.

Wcnonb3oBaHue aHansreTUKoB B NoCcTONepaLMoHHOM nepuoae JOMKHO COOTBETCTBOBAaTL TpeboBaHUAM
ISO 10993-2.

Mo oKOHYaHNW 3KCNEePUMEHTa 3BTaHa3UI0 XKUBOTHbBIX OCYLLECTBAOT C MOMOLLbHO BLICOKOW 403bl aHecTe-
TUKa UK APYrMM ryMaHHbIM criocobom, cooTBeTCTBYOLWMM TpebosaHusm ISO 10993-2.

5.5 OueHka pe3ynbTaToB

5.5.1 O6Lwue cBepeHUA

OueHuBaroT Bronormieckyto peakunio nyTemM Knaccudukauum n LOKYMEHTMPOBaHNS MaKpOCKONNYECKon
1 TMCTONOTMYECKON peakunin B UCCNeayeMble MHTepPBanbl BpeMeHU MMnnaHTauuu. MpoBodsT cpaBHeHWe Tka-
HeBbIX peakuuii B OTBET Ha UMNNaHTauuno nccnegyemoro o6pasua ¢ 6Monornyeckmm 0TBETOM Ha KOHTPOMbHbINA
obpaseL, Unn «oXHYH» UMMNaHTaLuo.

MpumeyaHne—Ipumepbl cUCTEM OLIEHOK NpUBEAEHbI B NpunoxeHun D v B Gubnuorpadun.

CpaBHeHWe peakLuii, BbI3BaHHbIX NCCrEeAYeMbIM 1 KOHTPOMbHEIM o6GpasLamu, NPOBOAAT Ha yyacTkax,
OOWHAKOBBIX MO OTHOLUEHWIO K KaXAOMY WMNNaHTaTy, YTobbl BNUSIHUE OTHOCUTENIBHOTO CMELLeHUs Mexay
MMM1aHTaTOM 1 TKaHbHO ObINTI0 MUHUMAarbHBIM.

Ona obpasuoB uunuHapuieckon hopMbl BeIBUPAKOT UX CpeaHo YacTb. [ng MniaHTaToB LUnnHapu-
4eckoil (popMbl C MPOPE3sAMU — LieHTparbHble YacTU MexAy npopessiMu, a Takke Mexgy MIoCKMMU
NOBEPXHOCTSAMU UMMNAHTaTa.
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Mpun oKoHYaHUN KaXKAOrO UccneaoBaHUs YACNo 06pasLoB, HeoBXoAUMbIX ANS AanbHEULWUX UccneaoBa-
HWA, AOIMKHO COOTBETCTBOBaTL TpeboBaHusaAM npunoxeHuin B, C n D. O6pasubl 4na aHannaa 4omkHbl ObiTb
nony4eHsl, No KpanHen Mepe, OT TPEX XKUBOTHBIX.

5.5.2 Makpockonuveckoe uccnenoBaHue

UccneayroT BO3SMOXHbBIE U3MEHEHUs1 HOpMaITbHOW CTPYKTYPbl TKaHW KaXKAoro ydacTka UMniaHTauum ¢
NOMOLLbIO ONTUYECKON NNH3LL. OLEHMBAIOT Takke COCTOsIHUE perMoHanbHbIX NuMmdbaTudeckux yanos Tilney
[32]. PeructpupytoT Bua n cTeneHb NposiBrieHUst 06Hapy)XeHHbIX peakLuil TKaHW, Takne Kak reMmaToMbl, OTeK!,
obpasosaHue pybLoB 1 (M) Apyrue BbipaXXeHHbIe OTKNoHeHUA. OTMe4aloT Hanuvue, hopMy 1 flokanuaauuio
UMnnaHTara, BKMoYas BO3MOXHbIE OcTaTku Aerpagaupyemoro matepuana. ins AoKyMeHTUpoBaHus Heobxoau-
Mo choTorpachnpoBaTh MecTa UMNIIAHTaLUN.

B AononHeHne KOCMOTPY y4acTKOB UMNNaHTauun cnegyeT o6patutb BHUMaHUE Ha COCTOAHUE 300POBbSI
YXKUBOTHOMO UNW €ro peakumio Ha UMMIaHTar, 4ns NOSIHOTo aHann3a NPOBOAAT BCKPbITUE Tpyna.

5.5.3 UsBneyeHue MMNNaHTaTa U NOAroToBKa 06pa3LoB TKaHen

Mocne rymaHHOM aBTaHa3UM XXUBOTHOTO Bbipe3aloT UMMNaHTaT BMECTE C AOCTaTOYHBLIM KOIMYECTBOM
oKpyxatoLen ero TkaH1 451 OLEeHKU MeCTHOW TKaHeBOW peakunn. Ecnn umnnaHtTupyemblii o6pasel HeBO3MOX-
Ho OBHapyXuTb (gerpagupyemblid/pe3opbupyemblili Mmatepuan), To obpasewl, HOpManbHON TKaHU BbipesaroT
BOKPYr OTME@YEeHHOro MecTa UMMNaHTauum Ha pacCcToOAHUU HeCKONbkX munnumetpos. Mpu nccnegosaHnm
61ocTabunbHbIX UMMIIAHTaTOB HEOGXOAMMO OCyLLECTBUTL 3a60p NUMbaTUYECKUX Y3MOB, CRYXaLUMX UHANKa-
TopaMu naTonorudeckux npoueccos. Npu uccnegoBaHnn 6uoaerpagnpyemMbix UMNIAHTaTOB Takke Heobxo-
AuM 3a60p NUMdaTUyeckunx y3nos At BO3MOXHOr0 06HapYy>KEeHUA B HUX NPOAYKTOB AECTPYKLMM MaTEpUaros.

MpwumeyaHune—Heobxogumo 3aMeTUTb, UTO Y HEKOTOPLIX BUAOB XMBOTHbLIX HE BCEraa yaaeTcs obHapyXuTb
numdarnyeckue yaribi.

Mpy 06HapyXeHUN OTKIOHEHWI B 300POBbE XXMBOTHOIO, BbIpaXXeHHbIX MaToNorMyeckux NpoLeccos U B
criyvae, ecrv npOTOKOSIOM 3KCNepUMeHTa NpeycMoTpeHa OLeHKa CUCTEMHON TOKCUYMHOCTU, BO3MOXEH 3a60p
APYrnX BHYTPEHHUX OpraHoB.

[ ns npoBeAeHNs rMCTONOrMY4ECKUX UCCreJOBaHWIA Bbipe3aHHbIe Y4acTku TkaHW obpabaTbiBatoT no npu-
HATOI cTaHAapTHOM cxeMe: chmkcaums, pasMenbyeHne, NPUroToeneHue 6IoKoB, U3rOTOBMEHNE CPE3OB U UX
okpacka. B oTueT 3anuceiBaloT pacnonoxeHue UMNaHTaTa, Yucno cpesos u ux opmy.

Mpu ncnonb3oBaHNW TPaaULMOHHbBIX METOAMK BblaeneHHbI obpasel, TkaHU ¢ UMMTaHTaTOM BCKPbIBaOT
40 unu nocne 06paboTkn KOHCEPBAHTOM W PErUCTPUPYHOT B OTUYETE COCTOSIHME NOBEPXHOCTU UMMNMAHTaTa U1
oKpyxatoLux ero TkaHen. Heobxoammo cobrtogatb 0cobyto 0OCTOPOXKHOCTb, YTOOLI HE MOBPEAUTL TKaHU, NpU-
nexatyue K NoBepxXHOCTU UMNMaHTaTa.

I'Ile ncenegoBaHMM NOBEPXHOCTU pasaenna uMniaHtaTa U TKaHu npeANoOYTUTESNIbHO NPUMEHATL TBep,ClbIﬁ
nnacTuk ans popmuposaHusi 6rokos obpasuia TkaHu ¢ UMNaHTaToM in situ. Ans npUroToBneHUs rMcTonoru-
YeCKNX CPe30B NCMONb3YHT COOTBETCTBYIOLLNE METOLANKM.

Heobxoammo npoaeMoHCTPUpOBaTh, YTO METOAMKA MOArOTOBKM BTOKOB C MCMNOMb30BaHUEM NNAcTUKa He
BbI3bIBAET 3HAYUTENbHbIX UISMEHEHWU CTPYKTYPbLI TKAHW, NpUeratoLLell K NoBEpXHOCTM UMMNiaHTara.

MpuMeyaHue—[0OnNA «MATKUX» VMIMIIAHTATOB B MSATKMX TKaHSIX NMOATOTOBKY 06pasLoB Anst TMCTONOrMYECKOro
aHanuaa crnegyet NpoBoauTh 6e3 yaaneHust uMnnaqrara.

5.5.4 Mukpockonuyeckue uccrnegoBaHus

Cuctema 6ansnoBs, NpUMeHsieMas anst OLEHKN FMCTONOrMYECKUX UCCe0BaH WA, 4OITKHA YYUTLIBATL CTe-
neHb MECTHOI peaKLun TKaHK no obnacTtu ee pacnpocTpaHeHus fMbo KonmM4YecTBEeHHO (Hanpumep, B MUKPO-
MeTpax), Mo NonyKonMYecTBEHHO (CM. NpunoxeHue E). PernctpupytoT oprueHTaLuio uMnnaHTaTta B cpese,
4YnCro Cpe3oB U reomMeTputo cpesa.

OueHnBatoT U perucTpupytoT crneaytoLne napameTpbl GUONOrMYECKON peakLnu:

- cTeneHb pnbposa/TonwunHy prubpo3HON kancysbl (B MUKpOMETPax) 1 BocrnaneHus;

- JereHepauuo, onpegensieMyro U3MeHeHUAMU B MOpdponorum TkaHu;

- 4ucrio v pacnpegeneHue KNeTok, XxapakTepusyoLLMX BoCnanuTenbHbIN NpoLecc B cpesax TKaHW, TakmMx
Kak nonumopdosaepHble HelTpodunbl, MMMEpOLNTLI, NIasMaTU4eckne KneTkn, 303MHodunbl, Makpodarm 1
MHorosiiepHble KreTKU, B 3aBUCMMOCTU OT PAcCTOSAHUSA OT rpaHuLbl pasgena UMnnaHTaT/TkaHb;

- Hanuuue, cTeneHb U TUN HeKpo3a TKaHu;

- Apyrve napameTphbl, XapakTepusyloLmne U3MeHeHns TKaH|, HanpumMep, Hanu4ue npouecca sackynspu-
3auum, 0bpazoBaHue XUpPOBOro NHpUNbTpaTa, rpaHynemM U KOCTHON TKaHU;

- NapameTpbl Matepuana, Takme Kak HanuMumne pparMeHToB 1 (Ufn) OCKONKOB, dbopma 1 nokannsauus
OCTaTKOB AerpagnpyemMoro matepmana;

- Ka4yecTBO M KOMUYECTBO BPOCLUEN TKaHW ANs1 NOpUCTLIX U Buoderpagnpyemeix MaTepuanos.
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O6HapyxeHHble aokasaTenbcTBa OTPULATENbHOW FUCTONOMMYECKON peakuun AOMKHbI GbiTb noa-
TBepXaeHbl MrukpodoTorpacunsamun.

Mpu MnNNaHTaLmMm B KOCTHYIO TKaHb rpaH1ua pasgena Mexay TKaHbio U MaTepuarnom NpeacTaBnsieT 0co-
661l UHTepec. OLeHNBAIOT Kak NNoLaab KOHTaKTa KOCTHOW TKaHW C UMNaHTaTOM U KONTMYECTBO KOCTHOW TKaHW,
pacnonoXxeHHON B6Nn3vM uMnnaHTara, Tak v NpUucyTcTBUe ApYrmx HekanbuuuupoBaHHbIX TKaHe . Pernctpu-
pYIOT HanU4ne NPOLECcCoB pe3opbLnn nnn hopMmpoBaHne KOCTHON TKaHM.

5.5.5 OueHKa MeCTHOM peaKkLiUn TKaHen

Mpumepbl KONMYECTBEHHBLIX CUCTEM OLIeHKM NpuBeaeHsb! B [17], [18], [25], [26].

Mpumepbl NONYKONMUYEeCTBEHHBIX CUCTEM OLIEHKM NpUBeAeHbI B NpuroxeHuu E.

JononHutensHo NpMMepbl APYrMX CUCTEM NSt OLIEHKUM MECTHOW peakuuun TkaHel npusegeHbl B 616-
nuorpacuun.

6 OTuyeT 06 MccnegoBaHUM

OTt4eT 06 UccnenoBaHMU AOMMKeH ObiTb AOCTATOYHO AETanu3npoBaH, YTobbl Gbifla BO3MOXHOCTb ANA
npoBeAeHUa He3aBUCUMOW OLleHKM pesynbTaToB. OTYeT AoSrkeH BKIMOYaTh B ceba cogepxaHune 5.1—5.5.
Kpome Toro, B oTueT AormkHa bbiThb BKMOUeHa criegytoLlas uHcopMmauus:

a) umnnaHTupyeMble obpasubl

- ONUCbIBaIOT CBOMCTBA UCCINEeNyEeMOro U KOHTPOJSTbHOro 06pasLoB, Takne Kak HauMeHoBaHUA 1 huandec-
KMe CBOWCTBA, COCTOsiHAE NoBepxHOCTU, popma, pasmep U Macca, opma umnnaHtata. O60cHOBbLIBaOT
BbI6OpP BMAA KOHTpOMbHOro obpasLa u reomeTpuyeckyto hopMy UMNNAHTUPYEMOro MaTepuana;

b) >k1BOTHBIE U NpOBEAEHWE UMNAHTaUNN

- 060CHOBLIBAIOT U BHOCAT B OTYET BMA, Nopoay, Mo, BO3pacT, Maccy U MecTo nNonyvyeHus (poxaeHns)
XUBOTHbIX. Talke AOMKHbI OblTb OTMEYEHbl YCMOBUA WX COAepXaHWA, PauMoH WU COCTOAHME 30POBbA.
PerunctpupytoT Bce pesynbTaTbl HabnoaeHui Bo BpeMs UCCneaoBaHNS;

- yKasblBaloT U 06OCHOBLIBAIOT UCMONb3yeMble MeToAbl UMNMaHTaUMUK, BKNKOYasi BUL XUPYPruieckoro
BMellaTenbCcTBa, cnocob aHecTe3nn u HauMeHoBaHUe NocTonepaLMoHHbIX 06e3bonmBaroLWmnX cpeacTB, Noka-
nmsauuno UMNNaHTaToB, UX YACNO Ha OOHO XUBOTHOE Ha Kaxablil nepuoa HabnoaeHus;

C) M3BrieYeHWe 1 NOAroTOBKA K TMCTONOrMYeCckoMy aHanun3ay

- OTYET QOMKEH BKNoYaTh B cebsi onucaHue MeToauku U3BReYeHnsa UMNNaHTaToB. 3annckiBaoT YUCHO
N3BeYeHHbIX UMMNMIAHTaTOB U3 OHOrO XXMBOTHOTO 3a onpeAeneHHbln nepuog HabntogeHus;

- B OTYeT BHOCATCH pesynbTaThl MMNIaHTaUum, BKITFoYasa MakpoCKONUYECKYo XapakTepucTuky UMniaH-
TaTa, TKaHu 1 opraHoB. OnucbIBaOT METOANKN, UCNOMb3YeMble A5 huKcalmn U NOAroTOBKU MMCTONOMMYECKNX
Ccpes3o0B;

- OMWChIBAKOTCA METOAbI U pe3ynbTaThl TMCTONOrMYECKOro aHanmnaa 3oHel UMMaHTauum u nioboro opra-
Ha C U3MEeHEeHUAIMU, BNNOTb 40 COCTOSIHUSI HEKPO3a;

- AnSa gerpagvpyeMblx MaTtepunanos B oTyeTe HeobxoaMMo NpeacTaBuTb AaHHble O CTeneHn aerpana-
Lnu, BKItoYas onncaHne cocTosiHe Mmatepuana (Hanpumep, Harnuyve cdbparMeHToB, refis, Kpuctannos, ¢oub-
PO3HOW TKaHW);

d) Makpockonuyeckune n MUKpocKonuyeckne nccneaoBaHus

- NPV MaKPOCKONUYECKoM UCCriedoBaHUM MPOBOASAT Kak 06cneaoBaHmne Kaxaoro MMniaHTaTa, Tak v Mak-
pocKonuyeckoe uccriefoBaHmne BHELHEro Buaa TKaHen, okpyXatoLwWwnx UMnnaHTaTel. B oT4eT BkNoYaoT BbIBO-
Obl, cAernaHHble NPy KaXXaoM rmcToNormyeckom NccneaoBaHum;

€) OKOoH4YaTenbHas oleHka

OTyeT forkeH coepXaTb CPaBHUTENbHYIO OLLEHKY MECTHbIX peaKLuid TkaHen ¢ nogpo6HBIM onncaHnem
Gronornyeckoro oTBeTa Ha UMMNaHTaLuo UCCNEeaYEeMOro U KOHTPOIbHOro 06pasLoB.

MpumeyaHue— Ecrnv KOHEHYHON LENbIO MMMNAHTUPYEMOro MaTepuana siBfseTcs rnofHoe BOCCTaHOBNEHNe
TKaHW, TO CreayeT OLeHMBaTh He CTeNeHb Aerpagaumy UMNaHTara, a cTeneHb HAaTUBHOCTY TKAHWU B 30HE UMIMNIaHTauum.
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Mpwunoxenne A
(cnpaBo4Hoe)

O6LMe NONOXKEHUA O BIIUSIHUM CPOKOB MMNMAHTALUMN U TKAHEeBOMN peakLuuu
Ha npouecchl gerpagauuu U pe3opéuun Marepuanos

OxunpaeTcs, 4TO TKaHEBbIN OTBET HA UMNNAHTaUMIO AerpagupyeMbliX MaTepuanoB byaeT oTnuyaTbCs OT OTBeTa Ha
6uoctabunbHble TBepable maTepuansl. Heo6xoanmo noavepkHy T, YTO CTabunbHOE COCTOSIHUE AErPaanpyEMbIX MaTepu-
anoB MOXeT 6bITb JIOCTUIHYTO TONbKO NOCIIe NONHOW Agerpagaunm n agcopbunmn nmnnantaTa. [Jo 4oCTMKeHN 3Tol cTagun
NpoucxXoauT NOCTOSIHHOE B3auMoAenCcTBME AerpagnpyoWwero matepuana c okpyxaiolen TkaHblo. Kak npaeuno, Bo Bpemsi
dasbl Aerpagaumm MoxXeT HabnoaaTbCs XPOHUHECKUI BOCNanuTerbHbIi OTBET, HO NOKanbHas rMcTonormst QOMmkHa Bep-
HYTbCS K HOpME Nocrne gerpagauum uMmrnnadTara. Takum o6pa3om, 0CTaTouHbI MUHUMAaTbHbLIN TKAHEBLIN OTBET, OObIYHO
nprvpaBHUBaemMbIli K «GMOCOBMECTMMOCTU», MOXeT noTpeboBaTbk nepuoaa MMNNaHTaumMu, PaBHOIo Mo ANUTENbHOCTU
JerpagauvoHHOMy nepuogdy maTtepuana. Tak Kak Aerpagaums ABnseTCs HeNnPepLIBHLIM NPOLECCOM U CYLLECTBYET BO3-
MOXHOCTb «B3PbIBHOIO» BbIOpOCa NPOAYKTOB Aerpagaumm, Takke Heo6xoanmMo OUeHNBaTh TKAHEBLIN OTBET Ha NPOMEXY-
TOYHbIX CTaAWsIX Aerpagaumm Ans onpeaeneHns MecTHbIX HeGnaronpusTHbLIX OTBETOB HA OCTATOYHbLIA MMMNAaHTaT U
NPOAYKTHI €ro Aerpagaumm.

Herpagauns in vivo B peanbHOM BpemeHu MOXeT noTpeboBaTb 4OCTAaTOMHO ANMTENbHOMO NMepuoaa BPeMeHw,
npexae vyem 6yaeT 4OCTUrHyTa NonHas gerpagauuns obpasua unmu ctabunbHoe coctTosiHue TkaHeBoro oteeTa. Takum obpa-
30M, MOXeT ObiTb paccMoTpeHa UMNNaHTaumsa B yCNoBWAX in vitro npeaBapuTenbHO AECTPYKTMPOBAHHOIO maTtepuana
(Hanpumep, noteps maccol 4o 50 % vnu noteps 50 % mexaHudveckon cunel) ana 6onee GeicTporo gocTnxeHuss Gonee
no3gHvX cTagmn gerpagaumm nocrne nMnnaHTauun. Tem He MeHee, Takue YCKOPEHHbIe UCCNeA0BaHUs He MOTYT 3aMEHATb
Apyrve uccnegoBaHus UMNNaHTaToB, Heo6xoauMble 4NA NONHON XapakTePUCTUKN AerpagaumoHHOro npodunsa MaTepua-
na in vivo B peanbHOM BPEMEHM.

MonoxeHns HACTOALErO NPUNOXEHNUN TakKe NPUMEHNMbI K OLLEHKE MeCTHbIX 3¢hheKTOB AerpaampyeMbix MaTepua-
NOB, UCMOMB3YEMbIX, HANPUMEP, B KA4YECTBE HOCUTENSA ANA MeANEeHHOro BbiAeNeHNS NeKapCTBEHHbLIX BELECTB, Aerpaau-
PyembIX UMNNAHTUPYEMBIX MATPUKCOB ANS MEeAUUMHCKUX u3genuin B obnactm TKAaHEBOW WHXEHepun Wnn Kak
pe3opbupyemoe BHeLLHee NOKpbITUE ANA 6UOCTabUNbHBIX UMNNAHTaTOoR.
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MpunoxeHvne B
(o6s3aTenbHoe)

MeToabl UMANaHTaLUM B MNOAKOXHYIO TKaHb

B.1 O6GnacTtb npumMeHeHuA

HaHHbIli MeTod nccnegoBaHus NCNONb3YIOT A5 OLEHKM BUONorMyeckol peakumm NOAKOXHON TKaHW Ha UMNNaHTU-
pyembin MaTepuan.

MeToa ucnonb3ytoT 4Ns cpaBHeHUs1 BUONOrMYECKOro A4eCTBISA OQHOIO U TOMO Xe MaTepuana ¢ pasHow TEKCTYPOW n
Ka4eCTBOM NOBEPXHOCTU, @ TaKKe AN OLEeHKN AeNCTBUS pas3nnyHbIX BUAOB 06paboTku nnu cnoco6os moanbnumpoBaHus
martepuvana.

B.2 OcHOBHLIe NONOXeHun

MeTog no3sonsieT CpaBHUTL DMONOMMUECKYI0 PEaKLMI0 Ha UMMIaHTaTkl, U3roTOBMEHHbIE U3 NCCNeayemMoro mMare-
pviana, ¢ GMoNorMYeckomn peakuuen Ha UMNNaHTaTbl U3 KOHTPONBHbLIX MaTepPUanoB, NPUMEHSIEMbIX B MeAULUMHCKON NPaKTU-
ke, GBUOCOBMECTUMOCTb KOTOPbIX AOKa3aHa.

B.3 Uccnepyembie o6pa3subl

YcnoBuUsi NPUroToBNEHNS UCCIEAYEMbIX U KOHTPOIBHbIX 06pa3LoB N3noxeHol B 4.2. Pasmepbl uMNnaHTaTa 3aBucaT
OT pa3MepoB SKCNEPMMEHTAITbHOIO XMBOTHOTO.

Kak npaeuno, npumeHsiioT 06pasLbl crneaywmux pasmepos:

a) obpasubl MaTepuana B popme NMNeHoK Unm NnacTuH guametTpom ot 10 o 12 mm 1 TonwmHo ot 0,3 Ao 1 Mm.

MpwuMedaHune—[nsa NnpoeedeHns OLEHKN NONUMEPHOIO MaTepuana B hopme nnacTmHbl 0cobeHHO nogxoauT
NMOAKOXHBIN YHaCTOK, PACNONOKEHHBIN HYDKE Mblliubl panniculus carnosus. Bo BHYTPUMBILWEYHOM y4acTke Takon marepuvan
MOXeT 06pa3oBbIBaTh CKINaaKM, YTO BNMSIET HA OLEHKY ASNCTBUA MaTepuana per se;

b) mMoHonWTHbIE 06pasubl B hopme LunMHApa ¢ 3aKpyrneHHbIMU Kpasmu guameTpom 1,5 MM 1 AnUHON 5 Mm.
C) He MOHONMUTHbIE TBEpAble 06pasubl (BKNoUas NOPOLLKK) FOTOBAT B TPyOkax guameTpom 1,5 MM 1 AnNnUHON 5 MM
(cm. 4.2).

B.4 3xcnepuMeHTanbHbIe XXMBOTHbIE M YYACTKN MMIJIAHTaLMMK

MmMmnnaHTaTbl BBOOAT B NOAKOXHYIO TKaHb CMIMHBLI B3POCTIbIX MbILLEN, KPbIC, MOPCKMX CBUHOK UITW KPOIMKOB. BeiGupa-
10T JKMBOTHbIX O4HOIrO BUla B COOTBETCTBUM C nonoxxeHusimm 1ISO 10993-2.

Ins kaxxgoro nepvoga UMIMIaHTauumn UCMOSb3YIOT HE MEHEE TPEX KUBOTHLIX M YUCIIO MMITTTAHTALMOHHbIX Y4aCTKOB,
pocrartoyHoe aAnsi BBeaeHus 10 uccnegyemsbix n 10 kOHTporbHbIX 06pa3uoB.. [Npy 3a6ope Heckonbknx 06pa3LUoB TKaHU U3
OAHOro MEecTa UMNMNaHTaLmm paccToAHNE MEXAY MTMCTONOrMYECKUMU cpe3amm A0IKHO ObiTb HE MeHee 1 cMm.

Ecnu B KauecTBe KOHTPONbHOro 06pasua ncnornb3ayeTcsi XOPOLWO U3BECTHLIN BMocTabunbHbIN MaTepuarn, TO MOXHO
OUEHMBATL TKAHEBYIO PEaKLMIO TONBKO ANA 0AHOr0 BpeMEHN umnnaHTauum. 31o pelueHne AormkHo 66T 060CHOBaHO 1
AOKYMEHTUPOBAaHO.

B.5 MpoueaypauMmnnanTauum

CnepayeT BbIGpaTh 0AVH 13 ABYX METOAO0B MMIMNMaHTauun, onucarHbix B B.5.1 n B.5.2.

B.5.1 UmnnaHTaumsa B ob6nacTb cpeaHen MMHUM CMINHbI

PaspesaloT koXy 1 TynbIM pacceveHnem genaiot oguH unv 6onee kapmarHos. OcHoOBaHWe kKapMaHa pacnonararoTt Ha
paccTosHum 6onee 10 MM OT NMHUK paspesa. B kaxabIi NoAKoXHbBIN KApMaH NOMELWAIOT MO OQHOMY UMNNAHTATY Tak, YToObI
MMNNaHTaTbl He conpuKacanuch Apyr ¢ Apyrom. Kak anbTepHaTMBy MOXHO MCNONb30BaTh 06€ CTOPOHbLI CNUHBI XXMBOTHOTO.

MpwumedyaHune— [lonyckaeTca NOMELLATL MMINNAHTAT B HYXHbINA Y4ACTOK C MOMOLLBIO TPOKapa.

B.5.2 UmnnaHTaums B weio

Y Mbllwen genailoT Haape3 AnMHoN 1 CM Hag KPeCcTLOM U TYMbIM PacceqeHne M NOAroTaBNUBAaIOT NOAKOXKHBIW TYHHETb,
HaNpaBneHHbIN K Wee. 3aTemM UMIMIAHTaT NPOTaNKMBaloT Yepes TYHHENb U pasmeLwaioT ero B wee [23], [24].

Y KpbIC UMNNAHTUPYIOT MO OAHOMY 06pa3uy KOHTPONBHOIO U UCCNEAYEMOTO MaTepuUanoe oT4eNbHO B 06€ CTOPOHbI
Wwewn Tak, 4To6bl UMNNaHTaTbl He cConpuKacanuch Apyr ¢ Apyrom. Kak anbTepHaTMBy MOXHO UCNONb30BaTh 06 CTOPOHbI
wewu un (MnNn) 3agHre Horw.

Ha onpeaeneHHOM paccTosiHUW OT UMNNaHTaTa TYHHENb 3aKPbIBAOT C NOMOLLBIO TPEX CTEXKOB NOAXOAALWENO LWOB-
HOro MaTepuana ans NnpeAoTBpalleHus cABUra UMnnaHTaTa.
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B.6 MpoaomknTenbHOCTb MMNNAHTaALUK

MpOAOMXNTENBHOCTL UMMTAHTaLMUKM, 0BeCneunBaloLLyio cTabubHyo dasy GronorMyeckon peakumm TkaHm, BbIOKN-
paioT B cooTBeTCTBUM C 5.3.

B.7 OueHka buonornvyeckon peakumm
Buonornueckyio peakumio OueHMBaKT B COOTBETCTBUM C pas3aenom 5.
B.8 ®opmaoTuyeta 06 nccnenosaHunm

PesynbraThl CCNeA0BaHNA N 3aKNIOYUTENBHBIN OTHET NPEeACTaBNAIT B COOTBETCTBUM C TpeboBaHMsaMM pasgena 6,
BKIiovasn 060CHOBaHUSA BbIGpaHHbIX cneunuyecknx MeToaoB MccneaoBaHus.

10
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Mpunoxenne C
(obsazaTrenbHOe)

MeToa MMnnaHTauuu B MbILWEeYHYIO0 TKaHb

C.1 O6nacTb npuMeHeHuA

HaHHbIn MeTOA MCNONB3YIOT ANA OLLEHKN PEAKLMK MbILLEYHOWN TKAHW 3KCMEPUMEHTANBbHBIX KWBOTHLIX HA UMMNNAHTU-
pyembiii matepman.

C.2 OcHOBHbIEe NONOXeHUA

Mmnnantar BBOAAT B MblWWEYHYIO TKAHb 3KCNEePUMEHTAarIbHOro >XUBOTHOIO. MeTtop nossonsieT CpaBHuBaTb 6uonoru-
YeCKylo peakumio Ha nmnnaHTaTel U3 uccnegyemMmbix maTtepmnanos C 6uonornyeckom peaKuMeﬁ Ha UMNNaHTaTbl N3 KOHTPONb-
HbIX MarepuanosB, NpUMeHAEeMbIX B Me,qMLI,VIHCKOﬁ npaktuke, 61OCOBMECTUMOCTb KOTOpPbIX AOKa3aHa.

C.3 Uccnepyemblie ob6pasubl

O6wwme TpeboBaHMA K NOArOTOBKE UCCIEAYEMbIX U KOHTPOJIbHbLIX 06pa3L 0B NpuBeaeHbl B 4.2. Paamepbl uMnnaxTa-
Ta BbIOMpaloT, NCXOAsi U3 pasmMepoB MblLL BbIOpaHHOM rpynnbi.

Ons napaBepTebpanbHbIX MbiWL, KPOrnuka 06bIMHO UCToNb3yloT 06pa3subl WwMpuHOM oT 1 40 3 MM n anuHon 10 MMm.
B HekoTopbIx cnyyvasix MOryT 66T UMNNaHTUPOBaHL! 06pa3Lbl guameTpom Ao 10 MM 1 TONLWMHON A0 3 MM.

O6pa3subl 06bIYHO UMEIT 3aKPYrNEHHbIE Kpas U KOHLIbI.

C.4 3KcnepuMeHTanbHbIe XWBOTHbIE U 30HbI UMMNAaHTaALUN

Mog aHecTe3rer MMNNAHTaTb NOMELLAIOT B MblLLEYHYIO TKaHb XXMBOTHbIX. Pa3mep MbllLeyHON TKaHU JomKeH 6biTb
JOCTaToOYHbIM 41151 pa3me W eHnst UMMNaHTMpyeMblx 06pa3LoB. [1ns kaxaoro uccnefoBaHus UCNomnb3yoT MMNNAHTaT ToNb-
KO 0HOrO BMAa.

MpumedaHue— B kavecTBe MECT UMNNAHTALMM NPEQNOYTUTENBHBI NapaBepTebparbHbie MbiLLbl KPONWKOB.
Insi 06pa3yuoB HEGOMbLINX Pa3MEPOB MOXHO MCMNOMb30BaTh SIFOAUYHbIE MbILLLIbI KPLIC MNW MblLLLbI 6egpa KPONUKOB.

Ansa kaxgoro nepuoga MnnaHTauum UCNornb3yT HE MEHEee TPEX XUBOTHBIX M YMCIIO UMMNAHTALNOHHbIX Y4aCTKOB,
Jocrato4Hoe ansi eBegeHns 10 uccnegyembix u 10 KOHTPONbHLIX 06pa3LOB.

Ecnv npegnonaraeTcsi, YTo KOHTPONbHbIN 06paseuy MOXET BbI3BaTb PeakUMIo 3HaUMTENbHO Bonbwe, YemM oxuaae-
MbI MUHUMArbHBIN OTBET, CrielyeT MMINIaHTUPOBaTh B MECTO, NPOTUBOMONOXHOE HAXOXAEHUIO nccnegyemoro obpasua,
OOMONHNTENBHbIA KOHTPOIBHLIN 06pa3el, 0 KOTOPOM U3BECTHO, YTO OH BbI3LIBAET MUHMMATIBHYIO0 PEaKunio TKaHW.

Ecnu KOHTPONbHBIM 00pa3L oM SIBNSIETCA XOPOLO N3BECTHbIN GMOCTaGUIbHBIN MaTepuan, TO MOXHO OLEHNWBATL TKa-
HEBYIO peaKLMio TONMbKO ANS OAHOIO BPEMEHW UMMNaHTauun. 3To peweHue JoMmkHO 6biITb 060CHOBaHO U AOKYMEHTU-
poBaHo.

C.5 MpoueaypavMnnaHTauum

MMnnaHTaumio NpoBOAAT C MOMOLLBIO UMbl ANs NOAKOXHBIX BNPLICKMBAHUM UK Tpokapa. [lna nmnnadtaTtoB 60nb-
LLOro AnameTpa MOXHO UCMONbL30BAaTh APYTMe MeToAbl UMNNAHTauuN.

Wccnegyemble o6pasuybl MMNNaHTUPYIOT B MblWUbl TENa Tak, 4Tobbl HanpaeBneHve ocu uMnnaxTaTa 6eino napan-
NenbHO MbileYHbIM BONOKHAM.

B napaBepTebpanbHyto MbilLy KpoOrvka MMMNMaHTUPYIOT NO YeTbipe obpa3ua uccnegyemoro matepuana ¢ ogHomn
CTOPOHbI CMNHBI HA PAaCcCTOAHUN 25—50 MM OT cpegHel NIMHUKM NapannenbHO NO3BOHOYHOMY CTONGY M NPUBNN3NTENBHO Ha
paccTosiHum 25 MM apyr oT apyra. KaxxgoMy XKMBOTHOMY UMNNAHTUPYIOT TAKKe YeTbipe KOHTPONbHbIX 06pa3ua B KoHTpana-
TepanbHYI0 MbiWLUY.

C.6 NpogonkxnTenbHOCTL MMMMAHTALMMK

MpoaonKUTENBHOCTL UMNNaHTaUMK, 06ecneunBaloLLyio ycToliumByio dasy GBuonormyeckol peakunm TkaHu, BbI6u-
patoT B cooTBeTCTBUM C 5.3,

C.7 OueHka 6nonornyeckon peakumm
Buonornueckyto peakuuio oLLEHUBAIOT B COOTBETCTBUM C TpeboBaHusiMm pasgena 5.
C.8 ®dopmaoTyeTa 06 nccnegoBaHnm

PesynbTatbl NCCNEAOBAHUS M 3aKITIOUUTENBHBIN OTHET NPEeACTABISIOT B COOTBETCTBUM C TpeGoBaHMAMM pasgena 6.
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Mpunoxenve D
(o6a3aTtenbHoe)

MeToa uMnnaHTauum B KOCTHYIO TKaHb

D.1 O6nactb npuMeHeHunsa

HaHHbIli MeToA MccneaoBaHUs UCNONb3YIOT ANS OLEeHKU BUONorMyeckoi peakumm KOCTHOM TKaHU Ha UMNNaHTUpye-
Mbll maTepuar. Belbop MecTa umnnaHTauum B pewetyaTyto («rybuaTyio» ) Unm nnoTHyI0 YacTb KOCTU 3aBUCUT OT PYHKLUMO-
HamNbHOrO UCMONb30BaHUA MaTepuana B MeaMLUMHCKON NPaKTUKe.

MeToa ucnonb3yloT Ansa cpaBHEHUs BUONOrNYecKoro 4eNCcTBUA OQHOIO U TOFO XKe MaTepuana ¢ pa3Hoi TEKCTYPOW n
Ka4yeCTBOM NOBEPXHOCTH, a TaKkKe ANsi OUEeHKN AENCTBUS pa3nnuyHblX BLAoB 06paboTkm nnu cnocobos MogubnunpoBaHus
marepuana.

D.2 OcHOBHbIE NONOXEHUA

MMnnaHTaT BBOAAT B KOCTHYIO TKaHb 3KCTIEPUMEHTANBHOTO XXMBOTHOrO. MeToa No3BonsaeT cpaBHUBaTL Guonornyec-
KYI0 peaKLMio HAa UMNNaHTAaTLl U3 MCCNeayeMbiX MaTepnanos ¢ GUONOrMHEeCcKon peakumen Ha UMNNAHTaTbI N3 KOHTPONbHBIX
marepuaros, NPUMEHSIEMbIX B MEANLIMHCKON NMPaKTUKe, BUOCOBMECTMMOCTL KOTOPbIX A0Ka3aHa.

D.3 Uccnenyembie o6pasubl

O6wue TpeboBaHNA K NPUIrOTOBNEHMNIO UCCNEAYEMbBIX U KOHTPOSBHBLIX 06pa3LoB NpuBeaeHsl B 4.2,

D.3.1 ®opmavmnnaHTMpyembix o6pasuoB

MpumensioT 06pasubl B hopme BUHTA, 4TOOLI 06ecneunTs yCTONUMBYIO HENOABUXHOCTE UMNNAHTaTa B kocTu. Ecnn
narotoeneHune obpasua B hopme BUHTa HEBO3MOXHO, TO AONYCTUMO UCNOSB30BaTh UMNNAHTAT LMNUHAPUHECKON HOPMBI.
B 3aBucuMocTM OT nNpupoael MaTepuana u uenu uccneaoBaHus 4onyckaetcs UCNonb3oeate 06pasubl Apyron ¢opmel
(Hanpumep, 6oNTbl, CTEPXKHKU, NACTHI).

D.3.2 Pasmepnl nccnepyemoix o6pasuoB

Pasmep umnnaHtara onpegensieTcs BbibopoM 3KkCNepuMeHTanbHOro XXMBOTHOTO U pasmepammn KOHKPETHOW KOCTU:

- KPOIMMKN — LMNUHAPUHECKME UMNNAHTATHI AWaMETPOM 2 MM 1 ANMHON 6 MM;

- cobaku, OBUbI M KO3bl — LUNUHAPUYECKUE MMNNAHTaTbl AMamMeTpom 4 MM U AJTMHON 12 MMm;

- Kponuku, cobaku, oBLbl, KO3bl, CBUHbW — OpPTONEeAUYECKME BUHTOBbLIE UMMNNAHTAaThLI ANs KOCTHOW TKaHu oT 2 Ao
4.5 mm.

D.4 OkcnepuMeHTanbHbIE XXMBOTHLIE M YYACTKN UMMNIAHTaLMMN

D.41 3kcnepumeHTanbHbIE XKMBOTHbIE

MmMnnaHTauuio npoBogAT B KOCTU MENKUX FPLI3YHOB, KPOIUKOB, cobak, oBel, k03, ceuHen. MNpu BuiGope Buaa akcne-
PUMEHTAINBHOIO XXUBOTHOIO PyKOBOACTBYIOTCSI nonoxeHnsimm SO 10993-2. Bugoesie pasnuymsa urpaiot BaXHYIO porb B
OU3NONOMMM KOCTHOW TKaHW, HTO HEOGX0AMMO YHUTEIBAThL Nepea Havanom ctaguvm umnnantTaummn. CBONCTBa KOCTHON TKaHN
MOIYT BapbMpOBaTLCS B LUMPOKMX Npeaenax XUBOTHbIX OQHOIO BMAA, BbIpaWEHHbIX He ANs 3KCNepUMEHTaNbHbIX Leneun,
No3TOMY ClNeayeT YYUTLIBaTb NNOTHOCTb KOCTHOW TKaHW Npu BbiBope NOAXOAAWENO 3KCNEPUMEHTANBbHOIO XMBOTHOTO U
MHTepnpeTauun pe3ynbTaToB UCCNeAoBaHus.

D.4.2 YyacTknm nmnnaHTaummn

AnstuMnnaHTauum nccneayembiX U KOHTPONBHbBIX 06pa3LoB UCNONB3YIOT SKBUBANEHTHLIE aHATOMNUYECKUE YHACTKN.
Wcenegyemble umnnaHTaTel pacnonaraloT KOHTpanaTepasibHO NO OTHOWEHWI0 K KOHTPONbHbIM 06pasuam. Ydvactku
UMNNaHTauum BbIGUPAOT € y4eTOM MMHUMK3aLUM prucKa cMeLLeHnst umnnadTara. Mo kpanten mepe, Heobxoammo ncene-
Aoeatk no 10 uccnegyemoix n 10 KOHTPONBHLIX 06Pa3LOB ANs KXA0ro MMNNAHTaUUOHHOTO Nnepuoga. Ecnm KOHTponbHLIM
ob6pasuom siBnsieTcs 6uocTabunbHbl 06pazel, TO MOXHO OLEHMBaTL TKAHEBYIO PEaKLMIO TOMBKO A4S OQHOro0 BpeMeHn
UMMnaHTaumm. 3To peeHne OMKHO BbiTb 060CHOBAHO U JOKYMEHTUPOBAHO.

MpwumedaHne— [AnauMnnaHtaummn nogxoasT 6egpa u obnacTe 6onbLon GepuoBor kKocTw. [ipyrime mecta um-
NIaHTaUUKN TOXE BO3MOXHbI.

BeiGupaioT cnegytolee YMcno yHacTkoB UMMNIaHTaUuK:

- He Bornee WecTn y4acTKoB (TPU ANs uccnegyembix 06pasLos 1 TP Ans KOHTPObHbLIX) — Ans KPONUKa;

- He Bonee 12 yyacTkoB (WWeCTb AN nccredyeMbix 06pasuUos W WeCTb Ansi KOHTPOSbHbIX) — Ansi co6aku, 0BUbI,
KO3bl UK CBUHBMW.

He gonyckaeTca ncnonb3osate 6onee 12 y4acTKOB A5 UMMNAHTaLMM HA O4HOM XXUBOTHOM.

Paamepbl, Maccy 1 BO3pacT XMBOTHbIX, @ TAKKE Y4aCTOK MMMMaHTaumMm BeIGUparoT ¢ y4eToM TOro, YToBbl pasameLlle-
HWE MMaHTaTa He GbINo NPUYMHON YBENUYEHNS ONaCcHOCTM MaToNorM4Yeckoro nepesiomMa B UccrieyemMmom y4acrtke. Mpm
UCMOMb30BaHUM MOMOABIX XUBOTHBIX HE [OMYCKAeTCA WCMONb30BaTh YYacTKW, OTHOCSLLMECS K 3Nuuay, Un apyryio
Heapenyo KOCTb.
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D.5 MNpoueaypavmnnaHTaumm

Mpu NOAroToBKE MeCTa UMNNAHTaLUK B KOCTHOW TKAHW UCNOMb3YIOT Aperb C HU3KON CKOPOCTLIO CBEPeHUs!, Npepbl-
Bas cBeprieHve ans o6unbHOro yenaxxHeHnsi puanonormyecknm pacTBOpOM M oTcackiBaHus. YUpeamepHoe HarpeeaHwe
MOXET NPVMBECTMN K YaCTUHHOMY HEKPO3Y KOCTHOW TKaHM.

BaxHo, 4ToObl AgMaMeTpbl UMNNaHTaTa U UMNNaHTaUMOHHOIO JTOXa B KOCTW AOCTaTOYHO XOPOLLO NOAXOAWUMMN APYT K
apyry Bo ns6exarve popmmpoBaHms hnmbposa TKaHu.

ObHaxatoT GOKOBYH NOBEPXHOCTL Kaxaon 6egpeHHOV uny 6onbLon 6epLOBOV KOCTU U CBEPNSAT COOTBETCTBYIOWEE
4YUCMO OTBEPCTUI AN UMNNAHTaTOB. Y KPOMNMKOB JenatoT Tpy OTBEpCTUs, y Bonee KpynHbIX XXMBOTHbIX — LUECTb OTBEp-
cTuii. [eped BBeAeHVEM UMMNNaHTaTa OTBEPCTME pacCBEpIMBAIOT 40 NONYyYeHWs HY>KHOTo AnameTpa unv pas3evHYMBaIoT.
LimnuHapel BCTABNSIOT, HAXUMas Ha HUX NanbUem 45 BBeAeHUsA B NOAroTOBNEHHoe oTBepcTue. MmnnaHtaTel B hopme
BMHTa BKPYYMBAIOT HA MECTO C MOMOLLIO MHCTPYMEHTA, KOHTPONMPYS KPYTHLLMIA MOMEHT. KpyTsLWMIA MOMEHT pernctpu-

pytoT.
D.6 MpoaonxnTenbHOCTb MMNMAHTALWUKN

MpogonmKkuTenbHOCTE MMNNaHTaummn, obecnevnBatoLLyto yCTOMUMBYIO hady Guonormyeckol peakunm TkaHu, BbiGu-
paioT B COOTBETCTBUM € 5.3.

D.7 OueHka GMonormyeckomn peakumm
Brnonoruyeckyto peakumio oLleHUBaKT B COOTBETCTBUM ¢ TpebGoBaHUsIMKM pasgerna 5.
D.8 ®opmaoTyeTa 06 uccnegosaHumn

Pe3yJ'IbTaTbI nceneoBaHns v 3aKoUUTENbHbIN OTHET npeacraBnNAOT B COOTBETCTBUNC TpeGOBaHWr'lMM pasgena 6.
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MpunoxeHwe E
(cnpaBoyHoe)

MpumMepbl OLEHKU MeCTHOro 6uonoruyeckoro gencreus MaTepuanoB nocne umnnaHtTauuun

Mpumepbl KONMMYECTBEHHBIX CUCTEM OLUEHKN MECTHOIO 6uonornyeckoro AencTBUs MaTepnanos Nocne uMNAaHTaumm

npueeaeHsl B 6ubnuorpacdum

[16], [17], [25]n [26].

Ina kaxkgon nccnegyemon rmcTonorM4eCcKon XapakTeprucTuKK, Takon Kak 06pasoBaHue Kancynbl, HanM4Me npouec-
ca BocrnaneHusi, nonMmoponaepHbIX KNETOK, IMFaHTCKUX KNeTOoK, Nra3maTuYeckux KNneTok W/unu gerpagauum marepua-
na, ucrnonb3yemas nonykonu4yecTBeHHas OLUeHOYHasi CMCTeMa A0IMkHa 6bITb ONMcaHa B UTOTOBOM OTHeTE.

HekoTopble Npumepbl TakMX NOMyKONUYECTBEHHBIX CUCTEM OLIEHKM ONMCaHbI HYKe 1 B Gubnuorpadum [25], [26], [31],
[40] n [41]. CncTema oueHkn, npeacTaBneHHan B Tabnuuax E.1 n E.2, moxeT 6biTb npeobpaszoBaHa B CMCTEMY OLEHKU
MecTHOro 6uonornyeckoro AencTeUsa uMmnnaHtaTos, Tabnuua E.3.

Mpumepbl COOTBETCTBYIOWMX CUCTEM, UCNOMB3YEMbIX ANsl OLEHKM BUONOrMUeckoro AeNCTBUSA Aerpagvpyembix

MaTtepuanoB, NpuBeaeHsb! B [1

9].

Ta6nwuua E.1— lNpumepbl rmcTonorm4eckon cuctemsl oueHkn — Tun KNeTKW/OTBeTHas peakums

Bann
Tun kneTku/oTBETHAsA
eaKkUuna
peart 0 1 2 3 4
MonumopdHosaepHbIe 0 Peako, 1—5° 5—10° O6unbHLIN MnotHo
KNeTku uHunbTpaT YyNaKOBaHHbIE
TNumcboumnTl 0 Peako, 1—5° 5—10% O6unbHbI MnotHo
nHdunbTpaT yNakoBaHHbIE
MnasMmeHHbIe KNeTKK 0 Peaxo, 1—5° 5—10° O6unbHbIN MnotHo
nHdunbTpaT ynakoBaHHble
Makpodparu 0 Penko, 1—5% 5—10° O6unbHbIA MnotHo
uHdunbTpaT YNakoBaHHbIE
['vraHTckme Knetkm 0 Peako, 1—2 3—5 O6UNbHbIN Mnactbl
nHUnNbLTpaT
Hekpos 0 MuHmanbHbIM Nerxun CpeaHun Tsokenoin
2 Yueno kneTtok Ha ogHo nore npu ysenuueHun 400%
Ta6nwuua E.2 —lNpumepbl mcTonomyeckoi cuctemsl oLeHkm — OTBeTHasi peakumsi
bann
OTBeTHas
peakuusi
0 1 2 3 4
HeoBackynsi- 0 MunumanbHas  ka- | [pynnbl n3 4—7 ka- | Wupokass nonoca | O6wwupHaa nonoca
pusaums nunnsipHasl  nponu- | NUNNsApoB ¢ ¢ub- | kKanunnsipos ¢ hunb- | kanunnapos ¢ oub-
depaumsi, 1—3 oua- | pobnacTHbIMK po6nacTtHbIMK po6nacTHbIMK
ra HeoBacKyrsipu3a- | CTpyKTypamu CTPYKTYpamm CTPYKTYpamu
uum
Punbpo3 0 Y3kasi nonoca coe- | YmMepeHHO Toncrasi | Toncras nonoca | MHTeHcuBHas nono-
P C -
OVHUTENBHON TKaHW | Moroca  COeAVHW- | COeAUHWUTENBHON ca coeavHWTeNb-
(py6eu) TenbHOW TKaHu (py- | TkaHu (pybeu) HOW TKaHu (py6eu)
Geu)
YKnpoBow nH- 0 MuHumanesHoe konu- | Heckonbko  crioeB | lMpotskeHHoe n 06- | O6wmpHbIn  Xup,
dunbTpar YeCTBO >Xupa, CBsi- | xupa un ¢mbposa WMPHOE HakKonne- | NONHOCTBIO OKPYXa-
3aHHoro ¢ pubpo3om HUe XWPOBbIX KNe- | WKW uMnNaHTaT
TOK BOKPYr MecTa
uMnnaHTara
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Tabnwuuya E.3—Npumep nonykonmyecTBEHHON CUCTEMbI OLLEHKM

Uccnegyemeii obpaselt

Cpok umnnaHTauum

Wccneayemeiin obpasel KoHTponbHbI 06pasel,

Homep xnBoTHOrO:

BocnaneHvwe

MonumopdHosaepHble

TiumcbouuThl

MnaamaTuyeckne KneTkn

Makpodarm

[MraHTckne KneTkn

Hekpos

MpoMexyTOUHbIV UTOT (x 2)

TkaHeBasi peakuus

Heosackynspwsaums

dubpos

Kvposor nHcunbTpaTt

MpOMEXYTOUHBIN NTOP

Bcero

Bcero rpynn

CpepHuin nokasaresns

Wccnepgyem

bt oGpasel, — KoHTponbHbi o6pasel, =

TpaBmatnyeckuii HeKpo3

VHopoaHble BelecTBa

Uncno nay4eHHbIX y4acTKOB

2 VcnonbayeTcs Ans OnpeneneHns cTeneHyn pasapaxuTens, NPUBEAEHHOM HKe, B KauecTse 3aknioueHms. Otpu-

uartenbHas pasHuua 3anncbiBaeTcsl Kak HOlMb.

3aksoyeHre; No yCcrioBMsiM aHHOTO 3KCMepUMEHTa uccneayemoii o6pa3sel; 6b1n NpuaHaH:

- He pasgpaxatwowwmm (0,0 no 2,9),

- nerkum pasgpaxurenem (3,0 8o 8,9),

- ymepeHHbIm pasapaxkutenem (9,0 go 15,0),
- TsDKenbIM pasgpaxutenem (> 15),

OTHOCUTEINBbHO TKaHM NO CPaBHEHUIO C OTpUUaTeIbHbIM KOHTPONbHbLIM 06pa3u,0M.
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MpunoxeHne OA
(cnpaBoyvHoOe)

CBefleHMA 0 COOTBETCTBUU MeXrocyaapCTtBeHHbIX CTaHOapTOB
CCbINMOYHbBIM MeXAayHapoaHbIM CTaHAapTam

Ta6nuua OAA

OBo3Ha4YeHne U HaUMEHOBaHUe

O603Ha4YeHe U HanMeHOBaHue CteneHb 0O603Ha4eHne U HaMMeHoBaHUe
MEXAYHApPOAHOro ctaHaaprta MEXyHapOAHOro cTaHnapTa COOTBETCTBUA MEXrocyaapCcTBEHHOro CtaHaapra
Opyroro roga usgaHus

ISO 10993-1:1997 OueHka ISO 10993-1:2003 IDT FOCT ISO 10993-1—2011 Uage-
obuonornyeckoro aencteust me- | OueHka GMOMOrMYECcKoro nusa meamumHekme. OueHka bruonoru-
OVMUMHCKMX magenun. Yacte 1. | genctBust  MeguMUMHCKUX 4Yeckoro AencTBus  MEOWLMHCKMX
OueHKa 1 nccnegoBaHus nagenun. Yactb 1. OueHka n3genun. Yactb 1. OueHka un uccne-

1 nccrnegoBaHns OOBaHusA

ISO 10993-2:1992 OueHka — *
OMONOrM4Yeckoro AeucTBuUsl Me-
OVUMHCKMX wmagenun. Yactb 2.
TpeboBaHust K 06paLLEHUNIO C XKN-
BOTHbIMM

ISO 10993-11:2006 OueHka — IDT [OCT ISO 10993-11—2011
Buonormyeckoro OewcTBUsi Me- W3penusa meamumHckme. OueHka 6ro-
AVUVHCKMX magenun. Yacte 11. NIOMMYECKOro AENCTBUST MEOULIMHCKMX
Wcecneposanust  obuieTokenyec- nagenun. Yacte 11. WccnepgoBanws
KOro OEeNCTBMS 06LEe TOKCNYeCKoro AeNCTBUS

ISO 10993-12:2007 OueHka —_ IDT FOCT ISO 10993-12—2011
BMONOrMYecKoro AencTeus Me- Wapenus meguuuHckune. OueHka bro-
OVMUMHCKMX mnagenun. Yactb 12. NOTNYECKOro AenNcTBUs MeANLMNHCKUX
MpuroToBneHue npob u cTaHgap- nagenun. Yacte 12. MNpurotoneHne
THble 06pa3supl npo6 U KOHTPOIbHbIE 06pa3Lbl

ISO 10993-16:1997 OueHka — IDT [OCT ISO 10993-16—2011

BMONOrM4Yeckoro AeucTBUs Me-
OVMUMHCKMX mnagenun. Yactb 16.
MopgenupoBaHve u uccnegoBa-
HME TOKCMKOKMHETUKM NPOAYKTOB
aerpagaumy v BbiMblBaHUS

Wapenus meguumHckue. OueHka bro-
NOMMYECKOro AENCTBUSI MEANLIMHCKMX
nagenun. Yacte 16. MogenupoBaHue
M KnccrneaoBaHMe TOKCUKOKMHETUKM
NPOoAYKTOB Aerpagauuv U BbiMblBa-
HUsI

* COOTBETCTBYIOLLMI MEXIOCYAAPCTBEHHBIN CTaHAAPT OTCYTCTBYET. [10 ero yTBepXXaeHnsi pekomeHayeTcsi cnonb-
30BaTb NEPeBo/ Ha PYCCKUI S13bIK JAHHOTO MEXAyHapoaHoro cTaHgapTa. lNepesog A4aHHOIO MexXAyHapoaHOro cTaHaap-
Ta HaxoguTcesi B PegepanbHOM MHPOPMaLMOHHOM (POHAE TEXHMHECKUX PernaMeHToB 1 CTaHAapTOB.

MpumeuyaHne— B HacToAweM cTaHgapTe UCMONb30BaHO CrieAyHoLLee YCoBHOE 0603HAaUYEHNEe CTENEHN COOT-

BETCTBUA CTaHAapTa.

- IDT — naeHTUYHbIE CTaHAAPTbI.
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rocT I1SO 10993-6—2011

YK 615.46:002:006.354 MKC 11.100.20 IDT
Kntouestle cnosa: MeaULMHCKUE U3Aennsa, nabopaTopHble XUBOTHBIE, UCTIbITaHWS Ha XUBOTHBIX, UMMNMaHTa-

uusi, BroctabunbHble MaTtepuansbl, gerpagupyemblie Mmatepunarnbl, pe3op6V|pyeMb|e MaTepuanbl, gerpagauua,
npoayKThbl Aerpagalnn, 6IAOMaTepI/IaJ'I, 3BTaHa3nda
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