-0

PENEPANBHOE ATEHTCTBO

MO TEXHNYECKOMY PEIYIMPOBAHUIO 1 METPOJ1IOT W

HALWOHAMBbHbIN TOCT Puco
CTAHOAPT
POCCUICKOI 10993-6—
GELEPALNM 2009

N3OENNA MEAULNHCKUE
OLIEHKA BMOJIOMMUYECKOIO AENCTBUSA
MEANLNHCKNX N3AENNN

YacThb 6

MccnepoBaHuUs MECTHOro AeicTBusa nocne
MMNNaHTauum

ISO 10993-6:2007
Biological evaluation of medical devices — Part 6: Tests for local effects after
implantation

(IDT)

N3paHne oguumansbHoe

Mocksa
CraHgapTuHdopm
2010


https://meganorm.ru/Index/45/45601.htm

FOCT P NCO 10993-6—2009

Mpeancnosue

Llenn n npuHumnel ctaHgapTm3aumn B Poccuiickoih ®egepaunn ycTaHoBNeHbl PefepasibHbIM 3aKOHOM
0T 27 gekabps 2002 r. Ne 184-93 «O TEXHUYECKOM perynnpoBaHumn», a npasnna npuMeHeHNs HaunoHanbHbIX
cTaHgapToB Poccuiickoli ®epepaunm — FOCT P 1.0—2004 «CrtaHgapTusauusa B Poccuiickoli ®eaepaumu.
OCHOBHbIE MONOXEHNA»

CBefioHVA 0 cTaHfapTe

1 NMOArOTOB/IEH ABTOHOMHOI HEKOMMEpPYECKOW opraHusauunein «MHCTUTYT Meanko-61onornyecknx
uccnegosaHuii n texHonoruii» (AHO «MMBUNT»)

2 BHECEH TexHunuyeckvm koMuTeTom no ctaHgaptunsauun TK 422 «OueHka 61Monornyeckoro feincrams
MEeAULMUHCKUX N34enunii»

3 YTBEPX/EH V1 BBEJEH B IENCTBUE Mpukasom degepanbHOro areHTCTBa fno TeXHUYeckomy pe-
rynnupoBaHuio n meTponorumn ot 2 gekabpsa 2009 r. Ne 543-ct

4 HacToAwwii cTaHgapT naeHTUYeH MexayHapogHomy ctaHgapty MCO 10993-6:2007 «OueHka 6uosno-
rMYeckKoro AelicTBUSA MeAMLMHCKUX u3genunii. YacTb 6. MccnefoBaHna MECTHOrO LeAcTBUSi Nocne uMnaaHTa-
uum» (ISO 10993-6:2007 «Biological evaluation of medical devices — Part 6: Tests for local effects after
implantation»).

Mpn NpyMeHeHNn HacToALWEero cTaHAapTa pekoMeHAyeTCa NCM0/Ib30BaTh BMECTO CCbIJIOYHbIX MeXyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHOLLME MM HALMOHaNbHbIE CTaHAApThbl Poccuiickoii ®epepauuu, cBefeHns o
KOTOpbIX NPUBEAEHbI B AOMONTHUTE/TBHOM NpUIoXeHun F

5 B3AMEH rOCT P NCO 10993.6—99

MHhopmaLmsi 06 M3MOHBHUSIX K HACTOSILLEeMY CTaHAap Ty Ny6vKyeTCsl B €XErofHo U3aaBaeMoM WH-
¢hopMaLMoHHOM yKasaTene «HaunoHasbHble CTaHAapThi», & TeKCT U3MEHEHWIi U MONpPaBoK — B eXeMe-
CSIUHO M3JaBaeMbIx MH(OPMALMOHHBIX YKa3aTensax «HaumoHanbHble cTaHaapThi». B ciyyas nepecMmoTpa
(3aMeHbl) UM OTMEHBI HACTOSAILLENO CTaHAapTa CoOOTBETCTBYKLLEee yBeoMeHNe 6yaeT ony6/MKOBaHO
B ©XXEMECSYHO 13aBaeMOM UH(DOPMaLMOHHOM YKasaTene «HaunoHasbHble CTaHgapThi». COOTBeTCTBY-
loLLas uHgopmauus, ysegomaeHne n TeKCThbl pa3MeLlalnTcs Takke B MHPOPMaLMOHHO cucTeme o6Liero
NoNb30BaHNUs — Ha ouumansHoOM caiiTe ®efepanbHOro areHTCTBa No TEXHNYECKOMY PEry/IMpoBaHuio 1
MeTposioruv B ceTu HTepHeT

© CrtaHgapTuHdgopm. 2010

HacToswuii cTaHAapT He MOXET GbITb MOMHOCTbLIO UM YACTUYHO BOCNPOU3BEEH, TUPaXMPOBaH U pac-
MPOCTPaHEH B kayecTBe OhMLManbHOrO Usfanns 6e3 paspelleHus defepasibHOro areHTCTBa No TeEXHUYEeCKo-
My perysiMpoBaHuio U1 MeTPosIoriun
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BeeneHve

CobnogeHvie nonoxeHunii ctaHgaptos cepum NCO 10993 «OueHka 6MON0OrMyeckoro fencTemsa meau-
LMHCKUX 13aennit» no3BosMT 06ecneynTb CUCTEMHbI NOAXOA K uccnefoBaHuio 6MOMI0rMYeckoro fencTeus
MeAVNLMHCKUX N34enunii.

Llenbto aTx cTaHfapToB He siBNAeTcs 6e3ycioBHOE 3aKpenieHne efMHoobpasHbiX MeTof0B Nccieao-
BaHW 1 UcnbiTaHUiA 3a rpynnamMmu oAHOPOAHbLIX MEAULIMHCKUX U3AEeNnii B COOTBETCTBUN C NPUHATON knaccudu-
Kauvein ux no BuAy W ANWTENbHOCTM KOHTakTa C OpraHW3MoM 4enoseka. [103ToMy nnaHupoBaHue W
npoBefAeHne NccnefoBaHnii N NCNbITaHWA JO/MKHbI OCYLECTBAATb CNEeLNannucTbl, MetLLe COOTBETCTBYIO-
LLYt0 MOATOTOBKY U OMbIT B 06/1aCTW CaHUTAPHO-XUMWUYECKON, TOKCUKOTOTMYECKON 1M 6MOI0rMYeckoin oLeHoK
MeAVNLMHCKUX N34enunii.

CraHgapTtbl cepumn NCO 10993 aBNAOTCA PYKOBOAALLMMM LOKYMEHTAMU A/15 MPOrHO3MPOBaHUA U nUccne-
[0BaHNA GUOIOTMYECKOro AeiCTBUSA MeAULMHCKUX U3Aenunidi Ha cTagumn Bolbopa MaTepuanos, NnpegHasHavyeH-
HbIX 4N19 UX U3rOTOBMIEHNSA, a TakKxXe A1 UccrefoBaHunii roToBbIX U3AeNNA.

B ceputo NCO 10993 BXoAAT criegyloLne Yactu nog o6wmm HazsaHuem «OLeHka 6uonoruyeckoro gei-
CTBUA MEANLMHCKNX N3LeNNii»:

YacTtb 1— OueHKa 1 nccnefoBaHus:

YacTb 2 — TpeboBaHUA K 06paLLEeHnto C XUBOTHbIMMU,

Yactb 3 — VccnenoBaHusi reHOTOKCUYHOCTM. KaHLEPOreHHOCTU U TOKCMYECKOTO feiCTBUSA Ha penpoayk-
TUBHYIO PYHKLNIO;

YacTb 4 — VccnepoBaHna nsgennii, B3avMogeiCTBYIOLWMX C KPOBbIO;

YacTb 5 — VccnegoBaHve Ha LMTOTOKCMYHOCTb: MEeToAbl in Vitro:

YacTb 6 — MccrnepoBaHna MeCTHOrO AeiicTBMA nocse nMnaaHTauum;

YacTb 7 — OcTaTo4yHoe cofepxxaHue aTuieHoKkemAa nocsie CTepuansanum:

YacTb 9 — OCHOBHblE MPUHLMMbLI MAEHTUMKALUN U KONUYECTBEHHOTO OnpeaesieHns NoTeHunanbHbIX
NpoAyKTOB Aerpajauuu;

YacTb 10 — WccneposaHne pasgpaxatowero n CeHCMounmanpyoLero AencTens,

Yactb 11 — WccnepoBaHne 06LLETOKCUYECKOTO feCcTBUS:

YacTb 12 — lMpurotossieHne npob u ctaHgapTHble obpasLbl;

YacTb 13 — NaeHTudmkaums n KONMYecTBEHHOe onpejesieHne npoaykToB gerpajauuv noavMepHbIX
MeAVNLMHCKUX N3eNnii;

YacTb 14 — VpeHTudmkauma n konnyecTBeHHoe onpefenexHne NpoaykToB Aerpagauum usgenuin ns ke-
pamMuku;

YacTtb 15 — VNaeHTUdMKaLMSA 1 KONMYeCTBEHHOE onpeeneHne NpoayKToB ferpajaunm nsgenuii us me-
Tas10B U CNaBoB.;

YacTb 16 — MogenvpoBaHue v uccriefoBaHne TOKCUKOKMHETUKN NPOAYKTOB Aerpajanunm 1 BbiIMbIBaHUS;

YacTb 17 — YcTaHOBNEHWE NOPOroBbIX 3HAYEHWI 4151 BbIMbIBAEMbIX BELLECTB;

YacTb 18 — VccnepoBaHme XMMUUYECKUX CBOCTB MaTepuasios:

YacTb 19 — WccnepoBaHne U3NKO-XMMUYECKMX, MOPOIornyecknx n Tonorpanyeckmx CBOCTe ma-
Tepuanos;

YacTb 20 — MpuHUMNbI 1 METOAbl MCCNefoBaHNs UMMYHOTOKCUYECKOTO AeNCTBUS MeANLMHCKUX n3ge-
N,

B HacTosiLeM cTaHaapTe npeacTaBfieHbl MeToAbl UccnefoBaHnst MECTHOTO AEACTBUA Nocne nMnaaHTa-
LK. ncnonb3yemble A5 OLEHKN MaTepranioB ¥ MeANLMHCKMX N34eNnii, B TOM YMCe CTOMATON0rMYecKoro Ha-
3HayeHuA. No BUAY U ANUTENBHOCTU KOHTaKTa cooTBeTcTByoWwmx MCO 10993-1.

Mcnonb3oBaHve METOAMK MMMNIAHTaLMK in who A5 UCCNefoBaHNA GMONOrMYeckoil peakummn TkaHel Ha
n3yvyaemblii MaTepuan No3BonseT OLueHNBaTb Takue MaTtepuasibl, KOTOpble HEBO3MOXHO OLeHWUTb, UCNOMb3ys
Apyrne MeTofbl UccnefoBaHus.

Mpwn BbIGOPE METOL0B UCCNEAOBAHMA M3yyaeMOoro marepvana nccnefosartefib 4O/MKEH YUNTbIBaTb €ro
npegnonaraemoe NpMMeHeHue, a Takke pekoMmeHgaunn, cogepxawmecsa s MCO 10993-1.
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HAUMOHANBbHbBIMN CTAHOAPT POCCUMCKOW OSEJLEPALUNMN

N3LENNSA MEANLNHCKNE
OLIEHKA BVMONOMMYECKOrO AENCTBUA MEANLNHCKNX U3AENNIA

YacTtb 6
MccnenoBaHnsi MECTHOTO AelicTBMS NOC/e UMMNAaHTauum

Medical devices. Biological evaluation of medical devices.
Pan 6. Tests for local effects after implantatton

fAarta BBegeHna — 2010—09—01

1 O6nacTb NPUMEHEHUS

HacToswwii ctaHgapT ycTaHaBNnBaeT MeTobl UCCNEL0BAHNSA MECTHOIO AeCTBUS Noc/ie UMMIaHTaLmum
MaTepvasioB, NpeAHasHauYeHHbIX A1 UCMO/Ib30BaHNA B MEANLMHCKUX N3LENUAX.

HacTosiwumii ctaHAapT NPUMEHUM K CriefyoLmMM MaTepuanam:

- TBEPAbIE MOHOMUTHbLIE Y GUOCTABUIbHBIO;

- perpagupyembie n (unn) pesopbupyemble (paccacbiBalowmecs):

- MOpUCTble MaTepuasnsbl, XUAKOCTA, NacTbl U NOPOLLKOOGpa3HbIe.

Wccnepyembie 06pasilbl UMNAAHTUPYIOT B YYaCTKV TeNa W TKaHW XMBOTHOTO, KOTOPbIE NMPUrofHbl ANs
OLleHKM 6ronornyeckoii 6esonacHocTu Matepuana. MpegnaraemMble UMNAIAHTaLMOHHbIE METOAbI He NpeaHas-
HayeHbl 4191 OLEHKN MeXaHU4Yecknx nnv YHKLMOHaA/IbHbIX CBOWCTB MaTepuasnioB. HacTosilwmii ctaHgapT npu-
MEHUM K MELULMHCKUM W3LENNsSIM, UCMOSb3yeMbIM MECTHO MO KIUHUYECKMM MOKa3aHWAM, A5 OLEeHKu
peakuun OKpyXaloLnx TKaHel Npy BO3MOXHOM HapyLIeHWN LLeNIOCTHOCTY U3genus.

MecTHOe feiicTBMe OLEeHMBAIOT, CPAaBHUBAS peakLuio TKaHW, BbI3BaHHYO UCCefyeMbiM MaTepuasiom, ¢
aHaNorMyHol peakuuelt Ans KOHTPOJIbHLIX 06Pa30B U3 MaTepUasnoB, UCNOb3YEMbIX B MEAULMHCKUX U3aenn-
AX. 6ronornyeckas 6e30nNacHOCTb M BO3MOXHOCTb K/IMHUYECKOTO MPYMEHEHWSI KOTOPbIX paHee yCTaHoB/eHa.

3agayamu paccMaTpuBaeMbIX METOLO0B UCC/ef0BaHUSA SABMAIOTCS XapakTepucTuka v guHaMuka peak-
UMK TKaHell nocne MMNNaHTauMM MeAWLMHCKUX U3fenuii/GrnomaTepnanos, BKIOYAs KOHEUHbI pesynbTaT
NPOLLECCOB MHTErpaLn maTeprasna B OKpyXatoLLyto TKaHb Uu ero 6rogerpagaumio/pesopbuuto. B yactHocTH,
4ns gerpagupyemoro/pe3op6upyemMoro Mmatepuana fo/mMKHO 6bITb ONMCAHO BAWSHKWE NPOLLECCOB Aerpajauuu
Ha peakLuio OKPYXatoLL X TKaHe.

HacTosAwwii cTaHgapT He kacaeTcst uccnefoBaHuii CUCTEMHON TOKCUYHOCTM, KaHLLepPOreHHOCTH. Teparo-
TEHHOCTW WM MyTareHHoCTU. TeM He MeHee, NPoBeAeHNe MMNIaHTaLMn 06pasLoB B TeYeHe ANNTeNIbHOTo
nepuoja BpeMeHu A5 OLLeHKM UX MECTHOTO 6MOTOTMYECKOT0 AeCTBIUA MOXET NOMOYb BbISIBUTH HEKOTOPbIE U3
BbILLIENEPEUYNCIEHHBIX OTpULaTE IbHbIX NPOSBEHNI 06LLEro 6MoI0rMYecKoro fAeicTeus.

2 HopwmaTtuBHbIE CCbIIKU

B HacTosleM cTaHgapTe UCNo/b30BaHbl HOPMATUBHBIE CCbIJIKM Ha cnegylolme cTaHaapTbl:

NCO 10993-1:2003 OueHka 61OM0rMYecKoro AeicTBMs MeaULUHCKNX n3genuii. Yactb 1. OueHka u uc-
cnefoBaHuA

NCO 10993-2 OueHka 6M0M0rM4eckoro AeicTBra MeguUnHCKUX n3genuii. Yacte 2. TpeboBaHus k 06-
paLLEeHNIO C XNBOTHLIMU

NCO 10993-11 OueHka 610I0rMyeckoro 4eicTeus MeguuuHckux nsgenuii. Yacts 11. VMiccnepoBaHus
06L,EeTOKCMYECKOro AeiicTBus

NCO 10993-12 OueHka 61ON0rMyeckoro LencTeust MeauuMHCkux nsgenuii. Yactos 12. MpurotoBnexne
npo6 n ctaHgapTHble 0bpasLbl

M3paHue ouunanbHoe
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NCO 10993-16 OueHka 6MO0rMyeckoro AeicTeust MeanUMHCKNX usgenuii. Yacto 16. MogenvpoBa-
HWe 1 uccnefoBaHne TOKCUKOKUHETUKM MPOAYKTOB Aerpajalnu n BbiIMbIBaHUA

3 TepmuHbI 1 onpepeneHns

B HacTosiwem craHgapTe npuMeHeHbl TepMuHbl no MCO 10993-1, MCO 10993-2, NCO 10993-12,
MCO 10993-16. a Takke crnefyoLe TEPMUHbI C COOTBETCTBYIOLLMMU OnpeaesieHNAMN:

3.1 perpagauua: PaspyweHue maTtepuana.

[MCO 10993-9, nogpasgen 3.1]

3.2 npoAykTbl Aerpagauuun: MpoaykTbl Aerpagauny martepuana, Kotopble 06pa3oBbiBaldTCA B pe-
3ynbTaTe paspbiBa XMMUYECKMX CBA3EN 1M paspylleHns matepvana.

[MCO 10993-16. nogpasgen 3.1]

3.3 6uomatepuan: MaTepuas, KOHTAKTUPYHOLWMIA C GBUOMOTMYECKUMU CpeaamMm XUBOrO opraHnsMa npu
npoBefeHnn nccnefoBaHnin, NevyeHnn, BOCCTaAHOBAEHUN UM 3aMeLLeHnn (hyHKLWIA TKaHek nnm opraHos.

4 OCHOBHbIle NOJIOXEHUS 00 MMIMIaHTauyMoHHbIX MeToAax UccrsiegoBaHnA

4.1 O6uwue cBegeHus

BaxHo feTanbHO NnaHMpoBaTh YC/10BUS NPOBEAEHUS NCCNef0BaHNi, YTO6bI NONYyYeHHbIe AaHHble Obln
conocTtaBuMbl 4711 BCEX MNPOBEAEHHbIX 3KCMEPUMEHTOB W ANS KaxAoro uBoTHoro (cm. WCO 10993-2,
MCO 10993-11 n MCO 10993-16).

Bce nccnefoBaHns Ha XUBOTHbIX JO/MKHbI MPOBOANUTLCS B NOMELLEHUSAX, pa3peLleHHbIX 418 aTux uenei
KOMMNETEHTHbIMA HALMOHA/IbHBIMU YUYPEXAEeHUSAMIU U COOTBETCTBYIOLWMX TpeboBaHnAM obpalleHus ¢ nabopa-
TOPHLIMU XUBOTHbIMU. DTN UCCNEfOBaHUA [O/HKHbI COOTBETCTBOBATL MEXAyHapo4HbIM CTaHJapTam nposeje-
HUS1 NabopaTopHbIX NCCNEeA0BaHNA NN OPYrMM U3BECTHbIM CUCTEMAM KOHTPO/IS KavyecTBa, COOTBETCTBYOLLMM
TpeboBaHusam NCO 10993-2.

YcnoBwus 3Toro nogpasaesna npunaraiTcs K MeToAaM UccnefoBaHuid, M3N0XEHHbIM B TpUoxeHusx B, C
nD.

4.2 NMoprotoBKa 06bEKTOB UCCefOoBaHUA AN UMNaHTaLnmn

Viccnefyemble 1 KOHTPOJIbHbIE 06pasLbl FOTOBAT K MCCNeAoBaHuio B cooTBeTcTBUM ¢ MCO 10993-12.
MecTo umnnaHTauum n oopmy obpasa 060CHOBbLIBAIOT 1 BHOCAT B OTHET. Buabl 06pa3Los A1 uMniaHtauum
B pasHble TKaHW onucaHbl B NpunoxeHusx B, C n D. ®U3NKo-XMMUYECKME XapakTEPUCTUKN UMMIAHTUPYEMbIX
06pa3oB (Takme Kkak hopma, NNOTHOCTb, TBEPAOCTb, CBONCTBA NOBEPXHOCTY), B/IMAIOLLME HA XapakTep TkaHe-
BOrO OTBETA, A0/IXHbI ObITb 4OKYMEHTUPOBAHbI U YYTEHbI NMPU aHa/IM3e NOJTyYEHHbIX pe3y/bTaTos.

Kaxablii »MnnaHTMpyeMblii 06pasel, fOKeH GbiTb U3FOTOB/IEH, OYNULLLEH U NOABEPTHYT CTEPUIN3ALMOH-
HOW 06paboTke B COOTBETCTBUM C TEXHONOTVEN, NCNOIb3YEMON AN KOHEYHOrO U3AeNnNs, YTO 0OTMeYatoT B J0-
KymeHTauumn. locne okoH4YaTeNbHON NOATOTOBKM WM CTEpuaM3auuMn ¢ uMnaaHTatamm paboTtatT ¢ 0cobol
OCTOPOXHOCTbIO B aCENTUYECKNX YCNOBUAX A/15 TOro, YTO6bI HE AOMYCTUTb NOBPEXAEHNE NN KOHTaMUHaL IO
[0 U1 BO BpPEMSA UMMIaHTaumu.

Matepuansl, UCNOMIb3yeMble Kak MaTpuKChbl (kapKachl) A8 MeAULMHCKON NPOAYKLMK B TKAHEBON MHXe-
Hepuu. He cnegyeT nccnefosaTb BMECTe € NONyNALMAMN KNETOK, Tak Kak UMMYHHas peakLms KNeToK XXMBOTHO-
rO Ha KNEeTOYHYI COCTaBNAIOLLYI0 Tako MPOAYKLMN N peakuus cammnx KNeToK Npu BBEAEHUN WX XXUBOTHOMY
MOTYT MellaTb UCCNEef0BaHNI0 MECTHON peakLun TKaHu.

KOMMNOHEHTbI KOMMO3UTHLIX MaTepunasnos (Hanpumep, NJIOMOMPOBOYHBLIX MaTeEPUaoB 1 cToMartosioruyec-
KX LLlEMEHTOB) MOXHO CMeLLMBaTb M OCTaBMATL OTBepXAaTbCa A0 uMmniadTaumn. OfHako matepuassl, KOTopble
MCNONb3ylTCA B U3AENUAX NOC/Ee UX NOMMepM3aunm in situ, AO/MKHbI TakkKe NCNOMb30BaTLCA NPY BBEAEHUN B
MeCTO MmnaHTauun. Ona uccnefoBaHUs KOHKPETHOrO BuAa BO3MOXHO MCMOJ/Ib30BaHMe 0co6oli npoueaypsl
noAroToBkn o6pasuos. Mpoueaypa NoAroToBkM 06pasLoB AO/MKHA 6biTb 060CHOBaHA ¥ [OKYMEHTMPOBaHa.

HemoHoNMTHbIE 06pasLbl, BKIOYasA MOPOLUKU, ANS UCCNefOoBaHWA WX MECTHOro AeicTBMA nocne vM-
naaHTaumMm MoryT HaxoguTbCa B TPyOkax, OTKPbITbIX C ABYX KOHLO0B (cM. ICO 10993-12. nepeyeHb matepua-
OB ANA uccnegosaHus ux B Tpy6kax). Viccnegyemblii obpasel, roToBAT B COOTBETCTBUM C MHCTPYKL MMM
M3roTOBUTENSA U HAMOMHAIOT UM TPYOKY 10 BEPXHErO Kpasi C 0C060# OCTOPOXHOCTLIO, YTOObI UcCNefyemblit Ma-
Tepuas He Nonas Ha BHELLHIO NOBEPXHOCTb TPYOKU. ECNn KOHTaKT uccnefyemoro marepuana c BHeLHel no-
BEPXHOCTbIO TPybKu mpousowesn, TO AaHHbll obpasey, He vMNNaHTUPYylOT. He gonyckaeTcA nonagaHue
BO34yxa B Tpyb6Ky. Ha noBepxHOCTM uccnefyemMoro marepmana Ha KoHLax Tpyoku, a Takke Ha KoHLax camoi
TPYOKMN HE JO/MKHO ObITh LLIEPOXOBATOCTEN.
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MpumeyaHne 1— O6WENPUHATO MCNONb30BATbL TPY6GKM N3 NonmaTuneHa <MN3). nonunponunexa (MM)wnn no-
nuteTpadTopatuneHa (MTP3I). Tpybku n3 N moryT gechopmupoBaTbCa NpU aBToknaBupoBaHuu. Tpyoku nsNT® I3 nnoxo
nojjalnTcsa paspe3aHunio C NOMOLLbI0 MUKPOTOMa, NO3TOMY UX 3aMeHAT Tpy6kamu n3 M3 nnu MM Tex xe pasmMepos B CNy-
yasx. Korga Tpyoku ocTaBAAOT B 6710KaX TKAHW /151 MPUTOTOBJ/IEHUS TMCTOMOTNYECKUX CPE30B.

MecTHyto peakuuto TKaHen, BbI3BaHHYH0 uUccriegyemMmbiM Mmatepuasiom, oueHnBakT B CpaBHEHUU C peak-
LLI/IeVI ANA CXOAHbIX KOHTPOJ/IbHbIX 06pa30|3 N3 Mmatepnanos, NCNOJIb3yEMbIX B MEANLNHCKNX N3 O0ENUAX, 6uono-
rmyeckas 6e30nNacHOCTb N BO3MOXHOCTb K/TMHUYECKOTO NPUMEHEeHNA KOTOPbIX YCTaHOB/IEHA.

MpumevyaHune 2— Ana panbHewunx geicrenii cm. MCO 10993-12.

dU3UKO-XMMUYECKNE CBOICTBA, Takne Kak pasmepbl, popmMa 1. 0CO6EHHO, COCTOSAHME NOBEPXHOCTU KOH-
TPONILHOTO M MccneayemMoro 06pasuoB, AO/MKHbI ObiTb, N0 BO3MOXHOCTU, OAMHAKOBbIMW. Pa3HuLa B CBOMCTBAX
KOHTPO/ILHOTO U uccnegyemoro o6pasuoB A0/mkHa 6bITb 060CHOBaHa M AOKYMeHTMpoBaHa. Ecnu nccnepye-
Mbli MaTepuan 3akniyeH B TpY6Ky, TO KOHTPO/IbHbIA 06paseL, o/MKeH BbiTb U3TOTOB/IEH U3 TOTO Xe MaTepua-
na. 4yto 1 Tpy6Ka, AnamMeTpoM, paBHbIM BHELUHEMY AuameTpy Tpy6kn. Bbibop KOHTpoNbHOro obpasua B BUAe
TPYOKM AW CTEPXHA AO0/MKEH ObiTb 060CHOBAH Y JOKYMEHTUPOBAH.

5 MeToabl nccnegoBaHms, OCHOBHbIE acCreKTbl

5.1 Mpupoga TkaHel B o6/1acTu umnaaHTauum o6pasyos

Wccnepyemblii o6pasel, MMNAaHTMpyeTcs B TKaHb, Hanbonee oTBeYatoLLyo 061acTi KIMHUYECKOTO Npu-
MeHeHUsi matepuana. Jo/kHbl 6bITb 060CHOBaHbI U [OKYMEHTMPOBAHbI YMC/I0 06pa3LOB, BUA TKaHW B 30He
UMRNaHTauumM U MecTo UMnaHTauun. NepeyeHb METOAOB UCCNEA0BAHNIA AN1A pa3/IMYHbIX MeCT UMNAaHTauum
npueeaeH B npunoxeHnsx B. C n D. Ecnv BbibpaHbl Apyrue MecTa nMnaaHTauum, To Heo6Xxo41uMo npuaepxm-
BaTbCA OCHOBHbIX HAyYHbIX NOJIOXEHUI AN METOA0B, U3/IOXEHHbIX B NpUoxeHnax B, C u D. a Takke 060CHO-
BaTb flaHHbIli BbIGOP.

NMpumeuaHne 1— Ncnonb3yemble MeTOAbl A1 HEKOTOPbIX Cneynyeckux CToMaToNornyeckux nsgenuii
cm. B NCO 7405.

Ans 6uonerpagnpyemMbix/6nope3opbupyembix MaTepuanoB MecTo UMMIAHTaLUU 1 OKOHYaHWs aKcnepu-
MeHTa 0TMeuarT YA0GHbIM 418 NAeHTUMKaLmMM cnoco6oM. PekomMeHayeTcs NCNob30BaTh YCTOWUMBLINA U He-
TpaBMaTUYHbIA CNOCO6 MaPKMPOBKU KOXU UK (1) MAapKMPOBOUHBIN LWAGIOH HA MecTe UMNIaHTauum obpasya. B
HEKOTOpbIX CNy4Yasx MOXeT 6biTb UCNOMb30BaH OTPULATENbHBIA KOHTPO/IbHLIN 06paseL, kak Mapkep MecTa UM-
nnaHTaumu. B NCKIIUUTENBHBIX Cly4asix BO3MOXHO NPOBeAEHNE XUPYPruieckoli onepaumm 6e3 uMniaHTaumum
06pasua, 4tobbl OLEHUTL BIUSHWE Camoli NPoLeAypbl Ha peakuuio TKaHel, YTo AO/KHO 6bITb 060CHOBAHO.

NMpumeuyaHue 2— BkayecTBe MapkepoB AN 0603HAYEHUS MECT uMnaaHTayum 6nopesop6upyembix o6pas-
LLOB MOTYT 6bITb MCMONb30BaHbl HEpPACCACbIBAKLWMNECSA WOBHLIE HUTU UK KPACUTENN KOXMW.

5.2 Bupj aKcnepumMeHTasibHOro XXNUBOTHOTO

Bce acnekTbl yxofa 3a XWBOTHbIMU W WX COAEPXaHWMEM [O0/KHbI COOTBETCTBOBATb MOSIOXEHUSAM
MCO 10993-2. Kak npaBuso, npeanoytutenibHee Menkue nabopaTopHble XXMBOTHbIE, Takue Kak MbILLUK, KPbIChI,
XOMSIKN 1 KPOJIKN.

MpumeHeHne KPYMNHbIX XXUBOTHLIX BO3MOXHO MpW MUCCef0BaHUM HEKOTOPbLIX 6uomaTtepuanos, HO 3TO
TpebyeT Hay4YHOro 060CHOBaHMS.

Mpwv BbIGOpE BuAa NabopaTopHbIX XXMBOTHbIX B COOTBETCTBUY C nonoxeHnsamu M C 010993-2 yuntbiBaoT
pasmMepbl UMNIaHTUPYeMbIX 06pasL 0B, YACNI0 UMMIAHTATOB Ha OAHO XUBOTHOE, NpeanosaraeMyto gamTesnb-
HOCTb 3KCNepuUMeHTa C YH4EeTOM MPOAO/IKUTENBHOCTU XU3HWN XUBOTHOTO, a Takke NoTeHLMa ibHO BO3MOXHbIE
pasnuuna 6MoN0rMYeckoli peakunn TBepabIX U MAMKMX TKAHEen Ha uMnaaHTauuio matepvana.

KpaTKkoBpeMeHHble nccnefoBaHnsa 06bI4YHO NPOBOAAT HA MEJTKUX FPbI3yHax unu Kponukax. na gnutens-
HbIX 3KCNEPUMEHTOB MCMOMNb3YIOT MESKNX TPbI3yHOB, KPO/IMKOB, cobak, OBel, KO3, CBUHEl v ApYyrux noaxoas-
LLMX XMBOTHbIX C OTHOCUTE/IbHO GO0/IbLLOWA NPOAO/MKUTENBHOCTBIO XU3HN.

Mepes HayanoM uccnefoBaHuWin AerpaampyroLwmux MaTeprnanos Ha XXMBOTHbLIX HEO6X0AMMO PaccCMOTPeTb
MMetoLLytoca nHdopmMaLmio no gerpajalun matepnasios B yca0Busx in vitro. ina gerpagupyrowmx marepua-
I0B nepej HavasioM uccnefoBaHns Ha KPYMHbIX XUBOTHBIX AO/HKHO 6bITh NPeAyCMOTPEHO NpoBeAeHNe npea-
BapuTE/IbHbIX 3KCNEPUMEHTOB Ha TPbI3yHax AN NpeABapuUTenbHON OLEeHKN CKOpoCTy Aerpajauun obpasua.

O6pasLbl nccnefyemoro n KOHTPOJILHOro MaTepranos UMMIAHTUPYIOT B OANHAKOBLIX YCIOBUAX XUBOT-
HbIM O HOTO BMAA, OJHOro BO3pacTa, Mnosa v nopofbl B COOTBETCTBYIOLNE aHATOMUYECKME y4acTku. Yucio n
pa3mMepbl 06pas3LLoB, UMNNIAHTUPYEMbIX K&XA0MY XUBOTHOMY, 3aBUCAT OT pasMepa XWBOTHOIO U aHaToMUyec-
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KOro MonoXeHus uMnaaHTata. Mpy BO3MOXHOCTY 06pasLbl NCC/IeAyeMOro U KOHTPOIbHOTO MaTepuanos A40/1-
XHbl 6bITb UMNIAHTUPOBAHbLI OAHOMY XNBOTHOMY.

5.3 MpojoMKUTEeNbHOCTb 3KCNEpUMEHTa

Mpu BbIGOPE A/IMTENBHOCTU UMNIaHTauum obpasua criegyeT UCXOAUTb IM60 N3 BPEMEHMW ero PYHKLMo-
HMPOBaHWA B KJIMHUYECKOI NpakKTUKe, NMB0 3KCNEPUMEHT A0/HKEH MPOAO/HKATLCA A0 WU NOCNE AOCTUKEHNSA
yCTOluMBOW hasbl GUONOrMYECKO peakuuu.

Lins 6nocTtabunbHbIX MaTepranoB BPeMS KpaTKOBPEMEHHON MMNIaHTaLUW B HOpMe cocTaBnsieT oT 140
4 Hepfenb, NPOAOC/IKUTENBHOCTb A/INTE/bHbIX 3KCMEPUMEHTOB NpeBbiwaeT 12 Heaenb. MecTHaa 6uonornyec-
Kasi peakuus TKaHel Ha MMNIaHTUPYeMbIil MaTepras 3aBUCUT Kak OT CBOWCTB maTtepuana, Tak U oT TpaBMbl,
BbI3BAHHOW XMPYypruyeckum BMelLaTeibCTBOM. KoHGhurypaums TkaHu BOKPYr UMMNaHTaTa M3MeHsieTcs 3a Bpe-
Msi. Npolleulee noc/e uMnaaHTaummn. B TeyeHne nepsbixX ABYX HeAENb NOC/e UMMNIaHTaLMN peakuus TKaHel
06ycnoBfieHa camoil Npoueaypoit XMpYpruieckoro BMeLwaTesibcTBa, KOTOPY TPYAHO OTAENUTbL OT peakuum
Ha MNAaHTUpyeMblii MaTepuas. B MbileyHol U cOeMHUTENbHOW TKaHAX, B 3aBUCMMOCTMW OT BUAA XXUBOTHbIX
N CIOXHOCTW XUPYPrMyecKoil onepauuu, yctoliumeas pasa OTHOCUTENIBHO MOMNYyNsLMM KNeTok HabnwaaeTcs
yepe3 9 — 12 Hegenb nocne UMNAaHTauun. MIMnaaHTauus B KOCTHYIO TKaHb MOXeT noTpe6oBaTh 6onee gnu-
TeNbHbIX NepnooB HaboAeHUS.

[OnutenbHOCTb MCCNefoBaHUS UMMNIAHTUPYEMbIX AerpaaupyemMbix/pe3opbrpyembix o6pasLoB 3aBUCUT
0T BPEMEHW/CKOPOCTU UX Aerpagauun. B npunoxeHun A nprBeaeHa 0CHOBHas MHGpOpMaUmMs 415 Takoro Buaa
maTepuanoB. Mepeg HavyasioM UccnefoBaHWii Aerpagvpyembix MaTepranoB Ha XMBOTHbLIX U BbIGOPOM Npo-
[OMKNTENBHOCTUN 3KCNEPUMEHTA HEOOX0AMMO OLLEHUTL BpeMst Aerpagauum obpasya. 310 MOXET 6biTb NpOBe-
[leHO B YCNOBUSIX in Vitro B peasibHOM MacluTabe BpeMeHU, Npu YCKOPEHHbIX UCTIbITAHUAX UK, B HEKOTOPbIX
C/lyyasix, paccymTaHo ¢ NOMOLLbI0 MaTeMaTnyeckoro MogeMpoBaHus.

MecCTHyI0 peakuuto TKaHel oL eHMBatOT 4151 HECKOIbKMX cTaauii (has) npouecca fAecTpyKuuy nmniaH-
TaToB:

- (hasa OTCYTCTBMS UM MUHUMAsIbHOW flerpajaunm obpasua, kak npasuno, oT 140 12 Hefgenb nocne ero
UMnaaHTaymu,

- (hasa 06HapyXeHMs1 4OCTOBEpPHOI aerpagaumm o6pasua,;

- thasa fOCTMXKEHUSA YCTOWUYMBON GMOMOrMYECKOl peakuun, CBA3aHHOI NMB0 C BOCCTAHOBIEHMEM HOP-
MasibHOW CTPYKTYpbl TKaHeli, nnbo ¢ NonHoI ferpagauneii obpasua.

Mpu oTCyTCTBUM NONHOI Aerpafauun/paccacbiBaHns 06paslLoB WM BOCCTAHOB/IEHUU HOPMasbHOM
CTPYKTYpPbI U OYHKL MU TKaHeli HE06X0AMMO NoyYeHVe [OMNONHUTENbHBIX JaHHbIX, MO3BONAIOLWMX XapakTepu-
30BaTb MECTHYH peakuuio TKaHel nocsie uMnaaHTaymu.

MpumeuvaHnune — Mpu NpoBeeHNN 3KCNEPUMEHTOB B YCNOBUAX IN Vivo HEO6XOAUMBI NPOAO/IXKUTENbHbIE UC-
cnepnoBaHuda. nHorga 6onee 1 roga. MoxeT ﬂOTpeﬁOBaTbCﬂ AONOMNHUTENbHOE YMCM0 XUBOTHbLIX ANA yBEe/IN4eHNA CPOKOB
uMnnaHTauuy B cnyvasx, korga npouecc gerpagauuv o6pasya He 3aBeplun/ics B 0XuaaeMblil nccnegoBatenamm nepuog
BpeEMEHN.

HecmoTpsa Ha TO YTO HaCTOALLMIA CTaHAAPT He BKIOYaeT B cebs BONPOChI CUCTEMHO TOKCUYHOCTK, pac-
cmatpuBaemble B MICO 10993-11. pekoMeHAyeTCHA y4yuTbiBaTb MHOPMALMIO, Noslyvyaemyto npu nposegeHumn
uccnefoBaHnini HaCcTOALWEro cTaHAapTa, OTHOCALLYIOCSA K CUCTEMHOW TOKCUYHOCTH.

M0 OKOHYaHWW KaXAol CTaaun 3KCNEePUMEHTA XMUBOTHbIX YMEPLLBASAIOT, PYKOBOACTBYACH NOMTOXEHUAMM
MCO 10993-2. B HeKOTOpbIX CrneuuasnbHbIX ClyvYasx MOXHO MCNOoJ/b30BaTh 06LLYH0 aHECTE3MI0 AN U3BeYe-
HMS1 06Pa30B, YTO AO/IHKHO ObITb 06OCHOBAHO M AOKYMEHTUPOBAHO.

MpoAoMKNTENBHOCTL UCCIeA0BaHNA NPU ANUTENBHON UMNNAHTAL MK B 3aBUCUMOCTM OT BUAA XXUBOTHOTO
npusefeHa B Tabnuue 1.

Ta6nuuya 1— Bbl6op NPOJOMKUTENIBHOCTN UMNNAHTALUN NPW ANUTENbHbBIX UCCNEA0BAHUNAX

Bpems ubinnaHTauuu, Hegenu

BUWA KUBOTHbIX

12 26 52 78 (104)*
Kpblcbl X X X — —
Mopckne CBUHKMN X X X - -
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OkoHyaHne Tabnuybl 1

Bpems uMnnaHTauuu, Hegenn

Bua XUBOTHBIX

12 26 52 78 (104)*
Kponuku X X X X —
Cobaku X X X X X
OBUbl X X X X X
Ko3bl X X X X X
CBUHbYU X X X X X

* B 3aBUCMMOCTMN OT npeAnonaraeMoro NnpMMeHeHna nccnegyemoro matepvana Heo6a3aTtefnibHO UCNONbL30BaTb BCE
npepnaraemble nepnogbl nuccnegosanus (cm. MCO 10993-12). Tak. NpoA0/IKMTENBHOCTL NccnegoBaHus 104 Hegenn mo-
XeT 6bITb UHTEPECHA TONbKO B OTAE/NbHbIX CAyYasX.

5.4 YcnoBusa XMpypruyeckoro sMellatesibCTBa v akCnepuMeHTa

MmnnaHTauuio 06pasLos cnegyeT BbINOAHATL NoA 06Lei aHecTe3nein. Ecnu ucnonb3yeTtca aHecTe3ns
Apyroro Buaa, To faHHblli BbIGOP A0/HKEH BbiTb 060CHOBAH W yA0BNeTBOPATL TpeboBaHmam NCO 10993-2.
Cneumndunueckme 06bACHEHNA 1 ONUCAHNE TeXHWKW onepauun Ansa NoAKOXHOW, BHYTPUMBILLEYHOR N BHYT-
PVKOCTHOM MMNNaHTauun npusegeHsl B npunoxerHnsax B. C n D cOOTBETCTBEHHO.

Yncno nMnnaHTaToB Ha OAHO XWBOTHOE W YMCMO XUBOTHbIX Ha MEpUoA UccnefoBaHus npuBefeHbl B
npunoxexusax B. Cn D. CnegyeT uMnnaHTMpoBaTh 4OCTATOYHOE YMCN0 06pasLoB A1 Toro, YTo6b! OLeHka no-
NYYEHHbIX Pe3y/1bTaToB N0 KOHEYHOMY YNC/Y UMM/IAHTATOB Gblna fOCTOBEpPHA.

Xupypruyeckas TeXHNKa MOXeT Oka3aTb 3HaUNTeIbHOE B/IUSIHNE Ha pe3ybTaTbl UMNIAaHTaLMOHHOIO UC-
cnefoBaHus. Xvpypruyeckyto npouenypy cnegyeT NnpoBoANTb B CTEPUIIbHBIX YC/IOBUSAX CNOCOO0M, YMeHbLUa-
IOWMUM BEPOSITHOCTb TPaBMbl Ha yyacTke uMmnaaHTauuv. BonocsiHoi nokpoB B 061acTu onepauun yaansiot
CTPVXKON, 6pUTbEM MK APYTM MEeXaHUYeCKUM cnocobom. ITOT yuyacTok 06pabaTbiBaloT COOTBETCTBYHOLWUM
aHTUcenTUYeckMM pacTBopoM. Heo6xoAMMO 6bITb YBEPEHHbIM, YTO MMMNIAHTAT UK paHeBasi MOBEPXHOCTb He
KOHTaKTUpYyeT C LWepcTbio. Mocne Xnpypruyeckoin npouesypbl paHy 3akpbiBaloT, UCNOMNb3YS 3aXUMbl UN LUBbI,
NpPOSIBAASA OCTOPOXHOCTb A1 NOAAEPXKAHUS YCOBUIA CTEPUNBHOCTY.

3a KaxAbIM XNBOTHbIM Hab/1l0A4al0T B TEHEHWE BCEro Neproia uccnefoBaHns n perncTprpyroT AaHHble O
No6bIX NATONOTMYECKNX NPU3HAaKax, BKIOYAss MECTHbIE U CUCTEMHbIE peakLMn, OTKTOHEHUSA B NOBEAEHUN XN-
BOTHbIX. MX NOTEHLUMANbHOE BANAHWE Ha pe3ynbTaTbl UcCnef0BaHuii.

Heo6xoArMbl U3MepeHUst MacChl XMBOTHbIX B BbiOpaHHbIe MHTePBasibl BDEMEHU Kak MHAMKaTopa COCTOoSA-
HWSA 3[10POBbS XNBOTHOTO.

Mcnonb3oBaHne aHannbreTMKOB B NOCTONEPaLMoOHHOM Neprnoae A0/KHO COOTBETCTBOBATL TpeOOBaHNAM
NCO 10993-2.

Mo OKOHYaHUK 3KCMepMMEHTa 3BTaHa3MIo XMBOTHbIX OCYLLECTB/SAIOT C MOMOLLbIO BbICOKON [,03bl aHecTe-
TVKa UAv ApyruM ryMaHHbIM cnocobom, CooTBEeTCTBYLWNM Tpeb6oBaHusam MCO 10993-2.

5.5 OueHka pe3ynbTaToB

5.5.1 O6wue cBegeHus

OueHnBaloT 6MOOTNYECKY0 peakuuto nyTeM knaccudukaLum n OKyMEHTUPOBaHWNA MakpOCKONNYEeCKO
1 TUCTONIOTMYECKON peakuuii B uccnefyemble NHTepBasibl BpEMeHW uMmniaHtaumn. NpoBoasaT cpaBHEHUe TKa-
HeBbIX peakuuWii B OTBET Ha MMNNAHTaLM0 nccegyemMoro obpasua ¢ 61MonorMyeckum 0TBETOM Ha KOHTPO/b-
HbIA 06paseL, NN «10XKHY» UMNNaHTaLuIo.

MprvumeyaHune — Mpumepbl CUCTEM OL,EHOK NPUBEAEHbI B NPUIOXEHUN D 1 B Gubnunorpadum.

CpaBHeHme peaKLl,VIVI, BbI3BaHHbIX nccnegyemMmblM N KOHTPO/IbHbIM 06pa3u,aMV|, npoBOAAT Ha yyacCTKaXx,
OANHAKOBbIX MO OTHOLWEHNKO K KaXXKA0MY MMnnaHTarty, 4YTOGbI B/IMSHNE OTHOCUTEIBHOTO CMeLleHna mexagy nm-
NNaHTaTOM U TKaHbo 6b1710 MUHUMASIBHBIM.
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[na o6pa3uyoB UMANHAPUYECKO hOPMbI BbIGUPAIOT MX CPEAHIO YacTb. [ANA UMNNAHTATOB LMANHAPU-
4ecKoi hopMbl C NMPOpe3siMn — LieHTpasibHble YacTh MeXay Npopessamu, a Takke Mexay niaockuMn nosepx-
HOCTAMU UMMAaHTaTa.

Mpu OKOHYaHUW KaXA0ro nccnefoBaHnsa ymcno obpasLos, He0O6X0AUMBIX AN AabHEALWNX nccnefosa-
HWIA. 4OMKHO COOTBETCTBOBATL TpeboBaHWAM NpunoxeHuit B. C n D. O6pasubl 418 aHanu3a fO/DKHbI ObITb Mo-
NyYeHbl. Mo KpaliHeil Mepe, OT TPeX XNBOTHbIX.

5.5.2 Makpockonuyeckoe nccneposaHue

WccnepyloT BO3MOXHbIE M3MEHEHUS HOPMasIbHON CTPYKTYPbI TKaHW Kaxoro yyacTka uMmniaHTauum ¢
MOMOLLbIO OMTUYECKOW JIMH3bl. OLeHUBAKT TaKkke COCTOSHWE PpernoHasibHbIX AMMAaTuyecKkmx Y3oB
THnBY [32]. PerncTpumpytoT BUA 1 CTeNeHb NPOABNEHUS 06HAPYXEHHbIX peakLWii TKaHW, Takue Kak reMaTombl,
oTeku, obpasoBaHue pyobuoB u (Mn) Apyrve BblpaXeHHble OTKNOHeHusA. OTMevalnT Hannuve, opMy 1 oka-
nnsaumnio uMnaaHTaTta, BkoYas BO3MOXHbIE OCTaTKM Aerpagupyemoro matepuana. [ia 4oKkyMeHTUpoBaHns
Heob6xoaMMo dhoTorpachmpoBaTb MecTa MUMMaHTaL MK,

B gononHeHne K 0CMOTPY y4acTKOB MMNIaHTauun cnegyet 06paTuTb BHYMaHVe Ha COCTOSHNE 34,0P0BbA
XWBOTHOTO W/ €r0 peakuuio Ha UMMIaHTar, 414 NOSIHOro aHannsa nNpoBOAAT BCKPbITME Tpyna.

5.5.3 M3BneyeHne nmnnaHTara u NoAroToBka o6pasL0oB TKaHel

Mocne rymaHHO 3BTaHa3uWW XWBOTHOrO Bbipe3alT MMMIAHTaT BMeCTe C A0CTaTOUYHbIM KONNMYECTBOM
OKpyXaroLleli ero TkaHn AN OLLEHKM MEeCTHON TKaHeBOW peakuun. Ecnv umnnaHtTupyemblii obpasel, HeBo3-
MOXHO 06GHapyXuTb (gerpagnpyemslit/pesopbupyemblii MmaTepuan), To obpaseL, HOpMasbHOW TKaHW Bbipe3a-
10T BOKPYT OTMEUYEHHOro MecTa UMMNAaHTaunm Ha pacCTOSSHUWU HECKOMIbKUX MUITMMETPOB. MNpu uccnegosaHnm
610CTabWMbHBIX UMNNAHTATOB HEO6XOAMMO OCYLLLECTBUTL 3260p NMMGATUYECKNX Y3/10B, CNYXALNX NHANKA-
TopaMu natonornyeckmx npoueccos. Mpu uccnegosaHny GuogerpagnpyemMbiX UMNIAHTATOB Takke Heo6Xxo-
AvM 3a60p nMMdaTUYECKUX Y3M10B /11 BO3MOXHOro 06HapyXeHus B HUX NPOAYKTOB AeCTPYKLUM MaTepuasios.

MpumevyaHune — Heo6Xo4MMO 3aMeTUTb, YTO Y HEKOTOPbIX BUAOB XNBOTHbIX He BCeraa ygaeTcst 06HapyXuTb
nuMmdaTnyeckne ysnebl.

Mpu 06HapYXXEHUW OTK/TIOHEHUI B 3[,0POBbE XNBOTHOTO, BbIpaXKEHHbIX NaTO/IOMMYEeCKNX NPOLECCoB UK B
cnyyae, ec/im NPOTOKO/IOM 3KCNEepUMeHTa NpesycMoTpeHa OLeHKa CUCTEMHOW TOKCUYHOCTM, BO3MOXEH 3a60p
OPYrnX BHYTPEHHUX OpPraHoB.

Llns npoBefeHna rMcToIorMyecknx UccnefoBaHnii BblpesaHHble y4acTku TKaH o6pabaTtbiBatoT No npu-
HATOW CTaHAAPTHON cxeme: hukcauus, pasMmesibyueHne, NpUroToBsieHne 610KOB, U3FOTOB/IEHWE CPE30B U UX
oKpacka. B oTyeT 3anucbiBatoT pacnosioXeHne nMniaHTaTa, Yucso Cpe3oB 1 nx yopmy.

Mpn UCNO/Ib30BaHUN TPAAULMOHHBIX METOAMK BblAEEHHbI 06paseL, TKaH ¢ UMNIaHTaTOM BCKPbIBAOT
[0 unu nocne 06paboTkM KOHCEPBAHTOM U PErMCTPUPYIOT B OTYETE COCTOSIHME MOBEPXHOCTU UMNaHTaTa u
OKpy>XXalLmnx ero TkaHel. Heob6xoamMmo cobnaaTb 0COBYH0 OCTOPOXHOCTb, YUTOObLI HE NOBPEAUTbL TKaHU, Npu-
nexauiue K NOBEepPXHOCTM MMMIaHTaTa.

Mpu nccnefoBaHMn NOBEPXHOCTM pasaena UMnaaHTata v TkaHu NpeanoYTUTENIbHO NPUMEHSITL TBEPAbIi
nnacTuk gns chopMupoBaHnsa 6710K0B 06pasua TKaHy ¢ UMMNIAHTaTOM in Situ. NS NPUroTOBIEHUS TMCTONOMU-
YeCcKMX CPe30B UCMO/b3YOT COOTBETCTBYOLLNE METOAVKN.

Heo6xoA1MOo NPoAEeMOHCTPMPOBaThb, YTO MeToAMKa NOATrOTOBKM G/I0KOB C MCNONb30BAHUEM NacTMKa He
BbI3bIBAET 3HAUNTENIbHBIX U3MEHEHWI CTPYKTYPbI TKaHW, NpueratoLLein K NoBepxXHOCTU UMnaHTara.

MpumevyaHune — [INA «<MATKMX» UMNNAHTATOB B MATKMX TKaHAX NOATOTOBKY 06pa3sL0B 415 TMCTONOTMYECKOTO
aHanusa cnepyeTt NpoBOANTL 6e3 yaaneHus umnnaHrara.

5.5.4 MuKpockonuyeckue nccnegosaHus

Cuctema 6annoB, NpuMeHsiemas A1 OLEHKN TMCTONOrMYECKUX NCCNef0BaHni, fLO/MKHA YUNTbIBaTb CTe-
neHb MECTHOI peakumn TkaHu No 061acTy ee pacnpocTpaHeHUst TM60 KONNYECTBEHHO (Hanpumep, B MUKPO-
meTpax). 1M60 NOMYKOMYeCTBEHHO (CM. npunoxexHue E). PernctpupyloT opueHTauuio umniaHtara B cpese,
4NC/O CPe30B 1 reoMeTPUIo cpesa.

OueHuBalOT U PErMcCTpUpyIOT cregytolime napameTpbl 6UOMOTMYECKON peakLmn:

- cTeneHb nbpo3a/TonwuHy rnbposHoii kancynsl (B MUKpOMETpax) U BoCnasleHns:

- AereHepauuio, onpegenseMyto nsSMeHeHnAMN B MOpPhoiornm TKkaHu;

- 4ncno 1 pacnpegeneHvie KNeTok, XapakTepusyoLmx BoCnaMTe bHbIN NpoLecc B cpe3ax TKaHu, Takmx
Kak nonumoposifepHblie HerTpodubl, NMMAOLUNTLI, NAasmMaTuyeckne KIeTkv, 303MHOQUbI, Makpodarm n
MHOrosiiepHble KNeTKW, B 3aBUCYMOCTM OT PacCTOSHUA OT rpaHuLbl pasgena uMnaaHTar/TkaHb;

- Hanmume, cTeneHb U TUM HEKPO3a TKaHW;
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- Apyrve napamMmeTpbl, XapakTepusylolwme n3MeHeHns TkaHu, HanpryMep Hannyre npolecca Backynapu-
3auun. obpasoBaHmne XNPOBOro MHUAbTPATa, rPaHy/1IeM U KOCTHOW TKaHW;

- napameTpbl MaTepuasa, Takme Kak Hanmume parmMeHToB U (M/1M) OCKOSIKOB, hopMa ¥ nokaamsauums
0CTaTKOB AerpagnpyemMoro matepuana:

- Ka4ecTBO 1 KONMYECTBO BPOCLUEN TKaHU AN NOPUCTLIX U GuogerpagvpyemMbix MaTepuanos.

O6HapyxeHHble foKa3aTeNbCTBa OTpULATENIbHOM TMCTOOMMYECKON peakymMn JO/KHbI OblTb NOATBEP-
XAeHbl MukpodoTorpadumamu.

Mpu MMNAaHTaLMmn B KOCTHYIO TKaHb rpaHuLa pasaena MeHagy TkaHbio U MaTepuanioM npegcTaBnseT 0co-
6bIii MHTEepec. OLeHNBAIOT Kak Nowafb KOHTakTa KOCTHOW TKaHU C UMMNIaHTaTOM 1 KOJIMY4eCTBO KOCTHOW Tka-
HW, PacnonoXeHHOW B6MM3WM MMNNaHTaTa, Tak U MPUCYTCTBME [APYTUX HeKanbUUMULMPOBAHHbLIX TKaHEW.
PernctpupyloT Hannyme nNpoLeccoB pe3opounm unm hopmMmnpoBaHme KOCTHOW TKaHW.

5.5.5 OueHKa MeCTHOW peakuumn TkaHel

MpuyMepbl KONMYECTBEHHbIX CUCTEM OLleHKM npuBeaeHbl B [17]. (18). [25]. (26).

Mprmepbl NONYKONIMYECTBEHHBIX CUCTEM OLLEHKM NPUBEAEHbI B NpuioxeHun E.

JononHuTenbHO NpMmepbl 4PYrux CUCTEM A5 OLLEHKN MECTHON peakuun TkaHei npuBeaeHbl B 6ubnnor-
padun.

6 OtueT 06 uccnegoBaHuu

OT4eT 06 nccnefoBaHuy AOMKEH ObiTb 4OCTATOYHO AETa/IM3UPOBAH, YTOObLI Gblla BO3MOXHOCTb AN
NpoBefleHNs1 He3aBUCUMOW OLLEHKM pe3ynbTaTtoB. OTYeT Jo/MKeH BKI4YaTh B cebs cogepxaHne 5.1 — 5.5.
Kpome Toro, B oT4eT AO/mKHA 6bITb BK/IIOYEHA Cneaytolas nHdopmaums;

a) umnnaHTupyemble obpasubl

- ONUCbIBaOT CBOCTBA UCC/IeAYEMOr0 U KOHTPO/IbHOTO 06pasLLoB, Tak/e Kak HaMeHOBaHNs U husunyec-
KMe CBOWCTBa, COCTOSIHNE MOBEPXHOCTU, hopMa, pa3mep 1 Macca, hopma nmnaaHtara. O60CHOBLIBAIOT Bbl-
60p BMAa KOHTPO/ILHOTO 06pasua 1 reoMeTpuyeckyro opmy MMNAAHTUPYEMOrO MaTeprana,;

b) XWBOTHbIE ¥ NPOBEAEHNE UMNAaHTaL MK

- 060CHOBbIBAKOT U BHOCAT B OTYET BMA, NOpoAY, N0OJ, BO3pacT, Maccy v MecTo nosiyyeHuss (POXaeHus)
XMBOTHbIX. Takke J0/MKHbI ObITb OTMEYEHbl YC/TI0BUS UX COAEPXaHNS, PaLyMoH 1 COCTOsIHME 34,0poBbs. Pernc-
TPUPYIOT BCe pe3y/ibTaTbl HabNoAeHNn BO BPEMS UCCEeA0BaHNSA:

- yKa3biBalOT 1 060CHOBbLIBAKT UCMOMb3yeMble METOAbl UMMNAAHTAaLMK, BKIYas BUA XUPYPrMyeckoro
BMeLlaTenbCTBa, Cnocob aHecTesnmn n HaMMeHoBaHVe NOCToNepaLnoHHbIX 06e360/MBalOLLINX CPeACTB, oKa-
NM3aunio UMNIAHTATOB, UX YNAC/IO Ha OLHO XMBOTHOE Ha Kaxzblli nepuog, HabnioaeHus;

C) U3B/IEYEHME 1 NOATOTOBKA K FTMCTO/IOTMYECKOMY aHa/In3y

- OTYeT AO/DKEH BK/OYaTb B cebsA onucaHve MeToAVKM U3BMEYEHUS MMMNIAHTaTOB. 3anuchiBatoT YUCIo
N3B/IEYEHHbIX UMMIAHTATOB M3 OAHOIO XMBOTHOTO 3a ONpefeneHHbIli nepunog HabnwaeHns;

- B OTYET BHOCAT pe3ynbTaTbl UMNAaHTauuW, BKIYasa MakpOCKOMUYECKYH0 XapakTepuCcTuKy MMNiaHTa-
Ta. TKaHW 1 opraHoB. OnNucbIBalOT METOAMKM, UCMONb3yeMble AN rKcauum 1 NoAroTOBKA TMCTONIOTMYECKUX
Cpes0B:

- ONuUcbIBaKOT METOAbI U pe3ynbTaTbl TMCTOIOTMYECKOTO aHaIn3a 30Hbl UMMaHTaLumn 1 16oro opraHa c
N3MEHEHUAMU, BMJIOTb 0 COCTOSAHUSI HEKPO3a;

- ANA gerpagupyemMbix MaTepuasioB B oT4eTe HEOOX0AMMO NpeAcTaBUTb AaHHble O CTEMNeHU Aerpaja-
LMK, BKIOYAS OnMcaHue coCcTosAHWA maTtepuana (Hanpumep, Hanuume pparMeHToB, rens, KpucTannos, umb-
PO3HOIA TKaHw);

d) makpockonuyeckue n MUKpPOCKONUYeckne nccnenoBaHns

- MPU MakKpOCKOMMYEeCKOM McCnefoBaHmM NPOBOAAT kak 06c/iejoBaHMe KaXXA0ro uMniaHTaTa, Tak v Mak-
pockonuyeckoe nccnefoBaHne BHELLHEro BUAA TKaHel, OKpyXatLwmx MMniaHTaTbl. B oTyeT BKIOYAlOT BbIBO-
[bl. cieNaHHble NPY KaXA0M rMCTOI0rM4eckoM ucciefoBaHum;

€) OKOoHuyaTeslbHas oueHKa

- OTYET AO/DKEH coAepXaTb CPABHUTE/NbHYHO OLLEHKY MECTHbIX peakuuii TKaHel ¢ NogpPOo6HbIM OnucaHu-
em 610I0rMYecKoro OTBeTa Ha MMMJIaHTaLMI UCC/IelyeMOro U KOHTPO/IbHOTO 06pas3LLoB.

MpunmevuaHnne — Ecin KOHEYHOW uenbi MMnaaHTUpyemoro matepuana sABnseTca nosiHoe BOCCTaHOBJIeHUe
TKaHW, TO cneayeTt oueHUBaTb He CTENEHb Aerpajgaunm nmnnaHTaTta, a CTeneHb HATUBHOCTM TKaHN B 30HE nMnaaHTayuu.
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Mpunoxexnune A
(cnpaBo4yHoe)

OG6LMe NOSIOXKEHUSA O BAIMSAHUN CPOKOB UMMAAHTALMMW U TKAHEBON peakuun Ha NpoLecchl
gerpagaumu n pesopbuun matepuanos

OxupaaeTcs, 4To TKAHEBbI OTBET Ha MMNAAHTaLKIO AerpagupyemMbix MaTepuanos 6yaeT oTaMyaTbCa 0T OTBeTa Ha
6noctabunbHble TBepAble MaTepuanbl. Heo6x0a4MMO NOAYEPKHYTL, YTO CTAGUNbHOE COCTOAHNE AerpagupyemMblix MaTtepu-
anoB MOXeT 6bITb JOCTUTHYTO TO/IbKO NOC/Ie NOMHOW ferpagauumn v agcopbuun nmnnaHTata. [o JOCTUXEHNA 3Toll cTaanm
NpPouCXoAUT NOCTOSAHHOE B3aWMojelicTBMe Aerpagnpylolero Mmatepuana ¢ okpyxatwlleil TkaHblo. Kak npaBuio, Bo Bpems
hasbl gerpagauuy MoxeT HabMAaTbCA XPOHUYECKNIA BOCNANUTE NbHbI OTBET, HO NIOKaNbHAsA FMCTONOIMNA [OMXHA Bep-
HYTbCS K HOpMe nocne gerpagaumm umnnaHrtarta. Takum o6pa3om, OCTATOUHbIi MUHUMANbHbIA TKAHEBbLIW OTBET, 06bIYHO
npupasHuUBaeMblii K «6MOCOBMECTUMOCTU», MOXET NoTpe6oBaTh NepuoAa UMnaaHTauumn, paBHoro no A4NTeNIbHOCTN Aer-
pajauuMoHHOMY nepuoay maTtepuana. Tak kKak gerpajauna sBnseTcs HenpepbiBHbIM MPOLLECCOM U CyllecTByeT BO3MOX-
HOCTb «B3pPbIBHOrO» BblGpoca MPOAYKTOB Aerpajauuu, Takke Heo6Xo4WMO OLeHMBaTb TKaHeBbli OTBeT Ha
NMPOMEXYTOUHbIX CTaANAX Aerpajauuu ana onpejeneHna MecTHbIX He61aronpUATHbLIX OTBETOB Ha OCTATOYHbI UMNAaH-
TaT M NPoAYyKTbl ero gerpagayuu.

[erpagaumsa in vivo B peabHOM BpeMeHW MOXeT NoTpe6oBaTh JOCTATOYHO A4/IMTE/NIbLHOTO Nepnoja BpeMeHu, npe-
Xfe yem 6yayT AOCTUTHYTHI NOMHAA ferpajayna o6pasua nnu ctabunbHoe cocTosHNe TKaHEBOTo oTBeTa. Takum o6pasom,
MOXeT 6bITb pacCMOTPeHa UMMAaHTaLUs B yCa0BUAX In vitro npegBapuTeibHO 4eCTPYKTUPOBAHHOTO MaTepuana (Hanpu-
mep. noTeps mMacchl A0 50 % uan noteps 50 % mMexaHuyeckoi cunbl) 4N 60nee 6bICTPOrO AOCTUXEHUS 60Mee MO3[HUX
cTaauii gerpagaumu nocne uMnnaHtaunm. Tem He MeHee, TakMe YyCKOPEHHble UCCNe0BaHNA He MOTyT 3aMeHsTb Apyrue
nccnefoBaHNsa UMNAAHTATOB, HEOGXOAMMbIE /151 MOJTHO XapakTepuUCTUKN AerpajalnoHHOro npocuns matepuanain vivo
B peaslbHOM BPEMEeHN.

MonoxeHUs HacTOALEro NPUIOXEHNA TaKke NPUMEHNMbl K OLleHKe MeCTHbIX 3(h(PeKTOB AerpagmpyemMblix matepua-
NIOB. UCNONb3yeMblX, HANPUMEP, B Ka4eCcTBe HOCUTENSA 419 MeAJIeHHOTO Bblfje/IeHNA N1eKapCTBEHHbIX BELWecTB, gerpaaun-
pyeMbIX WMNNAHTUPYeMbIX MaTPWKCOB AN MeJUUUHCKUX W3aennii B 061acTu TKaHeBOW WHXEHepuu Wnu Kak
pe3op6upyemoe BHelIHee NOoKpbITUE AN GMOCTABGUNbHBIX UMMNIAHTATOB.
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Mpunoxexnune B
(o6a3aTenbHoE)

MeToAbl UMNAaHTaLUN B NOAKOXHY TKaHb

B.1 O6nacTb npuMeHeHUs

[laHHbliA MeTOoA uccnefoBaHUA UCNONL3YIOT 4N OLEHKM 6MONOTMYECKOV peakLun NOAKOXHOW TKaHW Ha UMNAAHTU-
pyemblii maTepuan.

MeTog ucnonb3yT 4N CPaBHEHUS GUONOTUYECKOTO [eiCTBNA OQHOTO M TOTO Xe MaTtepuana c pasHoii TeKCTypoii u
Ka4ecTBOM NOBEPXHOCTU, a Takxke ANA OLEeHKN AeACTBNA pa3nnyHbiX BUA0oB 06paboTkn unm cnoco6os MoanduLnpoBaHus
maTepuana.

B.2 OCHOBHble NMONOXEHUSA

MeTog Nno3BONSET CPABHUTL 6MONOTMYECKYIO Peakunio Ha MMNAaHTaTbl, U3rOTOB/IEHHbIE U3 UCCNefyeMOoro MaTepu-
ana. c 6uonornyeckoii peakumeit Ha UMNAaHTaTbl U3 KOHTPOJIbHbIX MAaTepPManos, NPUMEHSIEMbIX B MEANLVHCKOW NpakTuke,
610COBMECTUMOCTbL KOTOPbIX fOKasaHa.

B.3 Vccnepayemble o6pa3sybl

YCnoBus NpUroToBNEHUS UCCNEAYEMbIX U KOHTPONbHbIX 06Pa3LL0B U3M0XeHbl B 4.2. PasMmepbl uMnaaHTata 3aBucaT
OT pa3mMepoB 3KCMEePUMEHTa/IbHOTO XWBOTHOTO.

Kak npaBuno, npumMeHsoT 06pasLbl cneayluwnx pasmMepos.

a) o6pasubl MmaTepuana B hopmMe NAEHOK UAN NAacTuH guametTpom oT 10 go 12 Mm u TonwmuHoi ot 0.3 4o 1 MMm.

NMpumeyaHune — [na npoBefeHNs OLEHKU NOIMMEPHOro MaTepuana B (opmMe NaacTuHbl 0CO6GEHHO NOAXOANT
NOAKOXHbI y4acToK, pacnosioXeHHbI HUXe Mbllwbl panniculuscarnosus. Bo BHYTPUMbILWEYHOM y4YacTke Takoli matepuan
MoXeT 06pa3oBbliBaTh CKNajku, YTO BAUSIET Ha OLEHKY AeCTBUA mMaTepuana perse-,

b) MOHOMUTHbIe 06pasubl a hopMe LNANHAPA C 3aKPYr/IeHHbIMU Kpaamu gnameTpom 1.5 MM v AnuHOW 5 MM,

C) HEMOHONUTHblE TBepAble 06pasLbl (BKAOYAS NOPOLLKN) TOTOBAT B Tpy6kax gnameTpom 1.5 MM 1 AnnHOR 5 mm
(cm. 4.2).

B.4 OkcnepumeHTaNbHble XUBOTHbIE U yHacTKu MMNAaHTaLUK

MMnnaHTaTbl BBOAAT B NOAKOXHYIO TKaHb CMUHbI B3POC/IbIX MblLWEW, KPbIC, MOPCKUX CBUHOK UAKN KPONNKOB Bbibupa-
10T XXUBOTHbIX OHOTO BMAa B COOTBETCTBMU C nonoxennamu NCO 10993-2.

Ana kaxporo nepuoga MMNAaHTauMM NCNOJb3YIOT HE MEHEE TPEX KUBOTHbLIX U YNC/I0 NMMTAHTaLMOHHbIX YHaCcTKOB,
poctatouHoe Ans BeeAeHua 10 nccnepyembix U 10 KOHTPONbHbLIX 06pa3uoB. Mpu 3a6ope HECKONbKUX 06pa3L0B TKaHU U3
OflHOTO MecTa MMNAaHTauun paccTosiHue MeXAy rMcToNorMYeckMMy cpesaMu JOJ/IKHO 6biTb He MeHee 1cMm.

Ecnu B KauecTBe KOHTPOJILHOTO 06pasLa MCNob3yeTCA XOPOLO U3BECTHLIN 6MOCTabUNbHbLIN MaTepuan, To MOXHO
oueHMBaTb TKAHEBYIO peakLnio TONbKO A4S OAHOTO BPEMEHN UMNIAHTaLMn. OTO pelleHne 40/KHO 6biTb 060CHOBAHO 1 A0-
KYMEHTMPOBAHO.

B.5 lMpouegypa nmnaaHtayuu

CnepyeT Bbl6paTb O4MH U3 ABYX METOA0B UMNIAHTaULMUM, onucaHHbix B B.5.1 n B.5.2.

B.5.1 MmMnnaHTauua B o6n1acTb cpeaHeE NUHUMN CMUHbI

Paspes3aloT KOXy W TynbiM paccedyeHnem fenawT ofuH unu 6onee kapmaHos. OCHOBaHWe kapMaHa pacnonaraioT Ha
paccTosiHun 6onee 10 MM OT MMHWK paspes3a. B Kaxblii NOAKOXKHbIA kKapMaH NOMeLLaloT Mo O4HOMY UMNIAHTATY Tak. YToObI
uMnaaHTaTbl He conpukacanuch Apyr ¢ ApyroM. Kak anbTepHaTuBy MOXHO MCNO/b30BaTb 06€ CTOPOHbI CMUHbI XUBOTHOTO.

MpumeyvyaHue — flonyckaeTcs NoMel,atb UMNAAHTAT B HYXHbl/i y4acTOK C MOMOLLbIO Tpokapa.

B.5.2 MmnnaHTauusa 8 weto

Y Mmbiweit genawT Hagpes AAuHOW 1 CcM Haj KPecTuoM U TyNbiM pacceyeHnem NoAroTaB/MBalOT NOAKOXKHbIA TyH-
Henb. HanpaBneHHbIl K Wee. 3aTemM MMNNaHTaT NPOTanNkMBalOT Yepes TYHHeNb U pa3melialoT ero B wee (23). (24).

Y KpbIC UMNAAHTUPYIOT N0 OAHOMY 06pa3sLy KOHTPOILHOTO 1 UCC/lelyeMoro MaTepnasioB 0TAelbHO B 06e CTOPOHbI
wewn Tak. YTo6bl UMNNAHTaTbl HE conpukacanucb ApPYyr ¢ Apyrom. Kak anbTepHaTUBY MOXHO UCNONb30BaTb 06€ CTOPOHbI
weun n (MNn) 3aHNe Horu.

Ha onpefenieHHOM paccTOSAHWM OT UMNIaHTaTa TYHHe b 3aKpbIBAlOT C MOMOLbI0 TPEeX CTEXKOB NOAXOAALLEro WoB-
HOro matepuana Ana nNpefoTBpalLeHNa CABUra MnaaHTara.

B.6 MpoaonXnTtenbHOCTb UMNAaHTaLumn

MpofoMKUTENBHOCTL MMNaHTauuu, o6ecneynBaLwyto ctabunbHyo asy 6nonornyeckoil peakymm TkaHu, BblGu-
patT B cooTBeTcTBUM C 5.3.

B.7 OueHka 6MONOrMYecKoii peakymnm

Buonoruyeckyto peakuunio oueHMBalT B COOTBETCTBUN C pasgenom 5.

B.8 ®opma oTtyeTa 06 uccnepgoBaHunm

Pe3ynbTaTtbl UCCNEA0BAHUA U 3aKNOYNTENbHbIV OTYET NpeAcTaBNAlT B COOTBETCTBUM C TpeboBaHMAMK pa3gena 6.
BK/lOUasi 060CHOBAHUA BblﬁpaHHbIX CI'IeLWIde/I‘—IeCKI/IX MeTo40B uccsiegoBaHunAa.
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Mpunoxexnune C
(o6a3aTenbpHoe)

METOA nMmnnaHTaynnm B MbllleYHY TKaHb

C.1 O6nacTb NpuMeHeHUs

[laHHbI MeTo UCNONb3YIOT AN OLLEHKN peakuuy MblLEYHON TKAHU 3KCMEPUMEHTA/IbHbBIX XXUBOTHbIX HA UMMNIAHTH-
pyemblii maTepuan.

C.2 OCHOBHble NOMOXEHNA

MMnnaHTaT BBOAAT B MblLUEYHY TKaHb 3KCNEPUMEHTANbHOIO XUBOTHOTO. MeToa No3Bo/sieT CpaBHUBATL 6GMOMOTU-
Yeckyl peakuuto Ha MMNIaHTaTbl U3 UCCnefyemMbiX MaTeprnanoB ¢ GUONOTUYECKON peakymeil Ha UMNAAHTaTbl U3 KOHTPOb-
HbIX MaTepuanos, NPUMEHSIEMbIX B MEAULUHCKOW NpakTuke, 6MOCOBMECTUMOCTb KOTOPbIX AoKa3aHa.

C.3 Wccnepgyemble o6pasubl

O6uwmne Tpe6oBaHNA K NOATOTOBKE UCCNEAYEMbIX U KOHTPO/IbHbIX 06pa3LoB NpuBeAeHsbl B 4.2. PasMmepbl UMNNaHTa-
Ta BbIGMPAT UCXOAS U3 PA3MEPOB MblLL, BbIGPAHHON| rpynmbl.

[ns napaBepTe6panbHbiX MbllWL KpOAUKA 06bIYHO UCMONbL3YT 06pasybl WHUPUHOK OT 1 40 3 MM M 4NnHOK 10 MM. B
HEKOTOpPbIX CNy4yasx MOryT 6biTb UMNAAHTUPOBAHbI 06pa3Lubl AnamMeTpoM Ao 10 MM ¥ TONLWUHOK 40 3 MM.

O6pa3ubl 06bIYHO UMEIT 3aKpPYr/IEHHbIE KPasi U KOHLbI.

C.4 2KcnepuMeHTaNlbHble XUBOTHbIE U 30HbI MMMAAHTaLUK

Mop aHecTe3nel MMNAaHTaTbl NOMELLAKT B MblWEYHY TKaHb XUBOTHbIX. Pa3mMep MblWEYHOW TKaHW A0/IKEH 6biTb
[0CTaTOYHbIM AN pasMeLleHnss UMNNaHTUPYyeMbIX 06pa3LoB. s KaxAoro ucciefoBaHNa UCNONb3YHT UMNAAHTAT TONb-
KO 0A4HOTO BUAA.

MpumeuyaHune — BkauecTBe MeCT UMNAHTALMU NPEANOUYTUTENbHLI NapaBepTebpasibHbie MbllLbl KPOSNKOB.
Ansa 06pasuoB HeGOMbLINX PA3MEPOB MOXHO UCNOMbL30BATbL ATOANUYHBIE MbILLblI KPbIC UAW MbllWLbl 6e4pa KPOUKOB.

Ana kax/joro nepnoja UMNAaHTaLuM MCNONb3YOT He MEHEE TPEX XWBOTHbIX M YMCN0 UMNIAHTALUOHHbBIX Y4acTKOB,
foctatoyHoe Ans BBefeHus 10 uccnegyembix U 10 KOHTPOJIbHbIX 06pa3LLOB.

Ecnu npeanonaraeTcs, YTO KOHTPOJIbHbI 06pasel, MOXeT Bbi3BaTb peakynio, 3Ha4nTenbHO 60/bLIYI0, YeM OXnjae-
Mblii MUHWMaNbHbLI OTBET, ciefyeT UMNAAHTUPOBATb B MeCTO, NPOTUBOMNO/IOXKHOE HAXOXAEeHN0 nccnepyemoro o6pasya,
[ONOMHNTENbHBIA KOHTPO/IbHbI 06pa3el, 0 KOTOPOM M3BECTHO, YTO OH Bbi3biBAET MUHUMAaIbHYIO peakunio TKaHu.

Ecnun KOHTpONbHbIM 06pa3LOM ABNSETCA XOPOLIO N3BECTHbIN 6MOCTabUNbHLI MaTepuan, TO MOXHO OLeHUBaTb TKa-
HEBYIO peakLuio TONbKO ANS OLHOTO BpEeMeHU nMnaaHtTaynm. 3To pelweHne A0/MKHO 6bITb 060CHOBAHO U AOKYMEHTUPOBA-
Ho.

C.5 Mpouyegypa nmnaaHTaunmu

MMnnaHTauuio NpoBOAST C MOMOLLbI0 WUIMbl AN MOAKOXHbBIX BNPbICKMBAHUI WAU Tpokapa. s umnaaHtatos 60/b-
WOro AMamMmeTpa MOXHO UCMNOMb30BaTb APYrMe MeToAbl UMNaHTaLuu.

Wccnegyembie 06pasibl UMNAAHTUPYIOT B MbllWLbl Tena Tak. 4To6bl HanpaB/ieHne ocu nmnnavtara 6bio napasn-
NIeNIbHO MbILUEYHbIM BOJIOKHAM.

B napaBepTe6panbHyl0 MblWLy KPOMKa UMNIAHTUPYIOT MO YeTbipe o6pasua McciaefyemMoro matepuana ¢ OaHoOWN
CTOPOHbI CMWHbI HAa paccTosAHWM 25 — 50 MM OT cpefHel NMHUKM NapannenbHO NO3BOHOYHOMY CTONGY W MPUGAN3NTENBHO
Ha paccTosiHum 25 MM ApYr OT Apyra. KaxgomMy XMBOTHOMY UMMIAHTUPYIOT TaKKe YeTbipe KOHTPO/IbHbIX 06pasua B KOHTpa-
natepasnbHylo MbilLy.

C.6 MpoAaoNXKNTENbHOCTb MMNNAHTaLUN

MpoAo/IXUTENBHOCTL UMNAAHTaLUK, 06ecneynBaKoLLy0 ycToliunByo a3y 6MONornyeckoii peakyum TkaHu, BblGU-
patwT B cooTBeTCcTBUU C 5.3.

C.7 OueHka 6uonornyeckoil peakyuu
Brnonornyeckyto peakunto OLLEHNBAKOT B COOTBETCTBUM C Tpe6oBaHUsAMMU pasgena 5.
C.8 ®dopma oTyeTa 06 uccnepoBaHumn

PesynbTaTbl UCCNef0BaHNA N 3aKNIOUYNTENBHBIA OTYET NpeAcTaBAAl0T B COOTBETCTBUMN C TpeboBaHuamu pasgena 6.
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MpunoxeHne O
(o6a3aTenbHoE)

METOA nMmnnaHTaynn B KOCTHYHK TKaHb

D.1 O6nacTb NnpuMeHeHUn

[aHHblii MeToA uccnefoBaHUs UCMOMb3YIOT AN1A OLEHKN GMONOTNYECKO peakunn KOCTHOW TKaHW Ha MMnaaHTupye-
Mblii MaTepuan. Bbl6op MmecTa MnaaHTaLumn B pewetyaTtyio («ry64yaTyio») uam NaoTHY0 YacTb KOCTW 3aBUCUT OT DYHKLMO-
Ha/NbHOTO UCMNOMbL30BAHUA MaTepuana B MeAULUHCKOW npakTuke.

MeToa ncnonb3yT 4NA CpaBHEHNS 6GUONOTMYECKOro AeiCTBUA OAHOMO N TOTO XXe maTtepuana ¢ pa3Hoii TeKCTypoli n
KauyecTBOM MOBEPXHOCTM, & TakXe A5 OLEHKN AeCTBNA pas/INYyHbIX BULOB 06paboTkn naM cnoco60B MoAnguuMpoBaHns
maTtepuana.

0.2 OCHOBHble NOMOXEHNSA

MmnnaHTaT BBOAAT B KOCTHYH TKaHb 3KCMNEPUMEHTaNbHOTO XXMBOTHOTO. MeTo/ N03BONSET CpaBHUBATbL Guonoruyec-
Kyl0 peakuunio Ha UMNaaHTaTbl U3 UCCNeAyeMbiX MaTepuanos ¢ 6MONOTNYECKON peakuneidl Ha UMNIaHTaTbl U3 KOHTPO/TbHbIX
Matepuanos, NPUMEHSAEMbIX B MENLMHCKOW NnpakTuke, 6MOCOBMECTUMOCTb KOTOPbIX AOoKa3aHa.

D.3 Vccnepayemble o6pasybl

O6uwune TpeboBaHNA K NPUTOTOBAIEHNIO NCCNEAYEMbIX U KOHTPONbHbIX 06pa3LoB npusefeHsl B 4.2.

0.3.1 ®opma umnnaHTUpyemblx o6pasLyoB

MpumeHAlT 06pasybl B hopme BUHTa, 4TOOLI 06ecneynTb YyCTOWUYMBYIO HENOABUXHOCTbL UMNAaHTaTa B KocTu. Ecnun
n3rotossieHne obpasuya B popmMe BUHTA HEBO3MOXHO, TO 4ONYCTUMO MCNONb30BAaTbL UMNAAHTAT LUANHAPUYECKOR hOpPMbI.
B 3aBMCMMOCTW OT NpUpPOAbl Matepuana u Lenun nccnefoBaHns gonyckaeTca ucnonb3oBatb o6pasubl 4pyroit hopmbl (Ha-
npumep. 60NTbl, CTEPXHU, NacThl).

0.3.2 Pa3mepbl uccrnepgyembix obpasuyos

Pasmep umnnaHTaTta onpegensietcs BbIGOPOM 3KCNEPUMEHTANIbHOTO XXMUBOTHOTO U pasMepamMu KOHKPETHOI KoCTu:

- KPONMKN — UUANHAPUYECKME UMNNAHTATbl AUaMeTpoM 2 MM W ANIMHOWR 6 MM;

- cobaku, 0BLbl U KO3bl — LWAUHAPUYECKME UMNNAHTATb AnaMeTpoM 4 MM U ANVHOK 12 MM;

- KPONINKK, COGaKU, OBLbl. KO3bl, CBUHbN — OpPTONeNYeCcKne BUHTOBbIE UMNIAHTATbl A4NA KOCTHOW TKaHW 0T 2 0 4.5 MM

D.4 OkcnepuMeHTaNlbHble XWBOTHbIE U Y4aCTKU MMNAaHTaLUK

0.4.1 SKcnepumMeHTasibHble XUBOTHbIE

MMnnaHTauuio NpoBOASAT B KOCTU MEJIKUX TPbI3yHOB, KPOSIMKOB, co6ak, oBel,. Ko3. CBUHel. Mpu BbiGope BUAA akcne-
PUMEHTaNIbHOTO XMBOTHOIO PYKOBOACTBYOTCA nonoxenuamu NCO 10993-2. Bugosbie pasnimyunms urpatwT BaXHY0 posb B
h13noNornmM KOCTHOM TKaHM, HTO HEO6XOAMMO YUNTbIBATL NEpPes HavYanom cTagun nmnaaHTauumn. CBoiicTBa KOCTHON TKaHu
MOryT BapbMpoOBaTbCA B LWMPOKUX Npefenax XMBOTHbIX O4HOTO BUAA, BblpalleHHbIX HE AN 3KCNepUMEeHTaNbHbIX Lene,
noaToMy criefyeT yYnTbiBaTb NIOTHOCTb KOCTHOI TKaHu Npu BbiGope NOAXOASLLEr0 3KCNEPUMEHTANIbHOTO XXNBOTHOTO U UH-
TepnpeTauunM pe3ynbTaTtoB UcCneaoBaHuUA.

0.4.2 YyacTku umnaaHTauuu

Ana mnnaHTauum nccnegyembiX U KOHTPObHbIX 06pa3L0B UCNOMb3YIOT 3KBUBANEHTHbIE aHATOMUYECKNE YHACTKH.
Wccnepyemble umnaaHTatel pacnosiaraloT KOHTpanaTepasbHO MO OTHOLWEHUI0 K KOHTPO/IbHbIM o6pa3suyamM. Y4acTku um-
nnaHTauum BbIGUPaT C yHeTOM MUHUMU3ALUN PUCKA CMELLEHNA uMnaaHTaTa. Mo kpaiiHeil mepe, He06x0A4MMO nccneno-
BaTb No 10 uccnegyembix n 10 KOHTPONbHbIX 06pPa3L0B AN KAXA0r0 MMNAAHTALMOHHOTO nepuoda. Ecnm KOHTPONbHLIM
o6pasuom ansetca 6MocTabunbHbIl 06pasel;, To MOXHO OLeHUBAaTb TKAHEBYIO peakLuio TONbKO A9 OAHOTO BPEMEHUN M-
nnaHtTaumm. 9To pelweHne fO/KHO 6bITb 060CHOBAHO M JOKYMEHTUPOBAHO.

MprvumeyvyaHune — [na uMnnaHTauum noAxoAsT 6egpa nobnacte 60MblWO GepLoBOi KOCTU. [lpyrre mecTa M-
nnaHTauuy Toxe BO3MOXHbI.

BbiGupaloT cnegytoliee YNCN0 yqyacTKOB UMNAAHTaLUN.

- He 6oslee WecCTu y4yacTKoB (TpW ANA uccneayembix 06pasyoB v TpU A4NA KOHTPO/bHbIX) — AN KPONNKA;

- He 6onee 12 yyacTkoB (WeCTb AN UCCNEeAYEMbIX 06pa3L0B U WeCTb AN KOHTPONbHbIX) — ANA cobaku, OBLbI,
KO3bl UNN CBUHbMW.

He gonyckaeTtca ucnonb3oaTb 60onee 12 yyacTkoB NS UMNAAHTALWN HA OHOM XUBOTHOM.

Pa3mepsbl, Maccy v BO3pacT XUBOTHbIX, & Takke y4acTok MMNaaHTauuyn Bbl6upalT c y4eToM TOro, 4tobbl pasmellte-
HWe uMnnaHTata He GblI0 NPUUYNHON YBENMYEHNA ONACHOCTU NaTONOTMYECKOro nepenoma B uccnegyemom yyacTke. Mpu
MCNOMb30BaHUN MOJIOAbIX XUBOTHbIX HE AOMYyCKAaeTCsH NCMO/b30BaTb YYaCTKW, OTHOCALWMECSA K aNUMD N3y, AN APYTYI0 He-
3penyt KoCTb.

0.5 Mpoueaypa nmnnaHtauumn

Mpu noAroToBke MecTa MMNAaHTaLMN B KOCTHOW TKAHW UCMO/Mb3YIOT APesib C HU3KOW CKOPOCTbIO CBEPIEHNS, MPepbI-
Basi cBepsieHne AN 06UNbHOTO YBNaXHEHNA (hU3N0NOTMYECKUM PAcTBOPOM M OTcacbiBaHUsA. YpesMepHoe HarpeBaHune Mo-
XeT NPUBECTN K YaCTUYHOMY HEKPO3Yy KOCTHON TKaHMU.
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BaxHo, 4To6bl AMameTpbl MMNAAHTATA U UMNAHTALWOHHOTIO /10Xa B KOCTW J0CTATOYHO XOPOLIO NOAXOANNMN APYT K
ApYry BO nsbexaHue chopmupoBaHusi punbposa TKaHu.

O6HaxalT 60KOBYI0 MOBEPXHOCTb KaX 0 6eapeHHO nnv 6onblioi 6epLoBOit KOCTU U CBEPNSAT COOTBETCTBYlOW EE
Yncno OTBEPCTUIA ANA UMNNAHTATOB. Y KPOSIMKOB AeNalT Tpu OTBEPCTUs, y 60/1ee KpynHbIX XUBOTHbIX — WECTb OTBEp-
cTnii. Mepep BBeAeHMEM UMNAaHTaTa oTBEpCTUE PACCBEP/IMBAIOT 40 MOJYyYEHUS HYXHOTO AnameTpa Wi pasBuHYMBAIOT.
LUunuHapbl BCTaBASIOT, HAXWMas Ha HUX Nanbuem AN BBeAEHWs B NOATOTOBMEHHOe OTBepcTue. MMnnaHTaTel B hopme

BMHTA BKPY4YMBAIOT HA MECTO C MOMOLYbI0 WHCTPYMEHTA, KOHTPONUPYS KPYTALNA MOMEHT. KPyTALL M MOMEHT perucTpupy-
0T.

D.6 MpoponxXuTenbHOCTb MMNNaHTaymmn

MpoaoNXNTENbHOCTL MMNNaHTaLUM, o6ecneynBaroLLyo ycToiunByo a3y 61M0n10rM4eckoil peakyun TkaHu, BblGU-
patT B cooTBeTcTBUM C 5.3.

0.7 OueHka 6uonornyeckoi peakuumn
Buonornyeckyio peakuuto oueHnBalT B COOTBETCTBUM C Tpe6GoBaHnAMMK pasgena 5.
0.8 ®opma oTyeTa 06 UccnefoBaHnn

Pe3ynbTaTtbl uccnefoBaHus n 3aK0YNTE NbHbI OTUEeT npeacTaBNAT B COOTBETCTBUM C Tpe6OBaHMHMM pasgena 6.
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MpunoxeHne E
(cnpaBoy4HOE)

MpuMepbl OLEeHKM MECTHOTO GMOMOTMYEcKoro AeicTBUS MaTepuasnos
nocne umMnaaHTauum

MpumMepbl KONNYECTBEHHbIX CUCTEM OLLEHKM MECTHOro 610I0rMYeckoro eiicTBna maTepuasioB nocae MMNaaHTaynm
npusefeHbl B 6uénunorpacun (16], (17J. (25) un (26).

Ans kaxpaoi uccnegyemoil rmcTonornyeckoil xapakTepucTuku, Takoi kak o6pasoBaHmne Kancynbl, Hanuume npouec-
ca BocnasieHus, NoMMoposiepPHbIX KNeTOK, TMTAaHTCKNX KNeToK, NasMaTuiecknx KNeTok u/unm gerpagaunn Mmatepuana,
1cnosb3yemas nosykonyecTBeHHas OLLEHOYHAs cucTema Ao/kHa 6biTb onucaHa B UTOTOBOM OTueTe.

HekoTopble NpuMepbl Takux 0YKO/IMYECTAEHHbIX CUCTEM OLL€HKN ONUCaHbl HUXe n B 6ubnunorpadun (25). (26). (31).
(40) n (41). Cuctema oueHkn, NnpeacTaBneHHasn B Tabnuuax E.1 n E.2. MmoxeT 6bITb Npeobpa3oBaHa B CUCTEMY OL,€HKM MecC-
THOTro 6MONOrMYeckoro AecTeus UMNaaHTaTtos, Tabnuuya E.3.

Mpumepbl COOTBETCTBYOLLUX CUCTEM, NCMNOMb3YEMbIX 419 OLEHKM 61oNornyeckoro geiicTena gerpagupyembix ma-
Tepuanos. npuseaeHsl B (19).

Ta6nuya E.1 — Mpumepbl rMCTONOIMYECKOW CUCTEMbI OLEHKN — Tun kneTkn/oTBeTHaA peakuus
Bann
Tvn KNeTkn.'oTBerHas peakuus
0 1 2 3 n
MonumopdHoALEPHbIE KNETKN 0 Pepko. 1 — 5¢ 5— 10* O6uNbHbIN MnnotHo
MHUNbTPaT ynakoBaHHble
NumdounTsl 0 Peako. 1 — 5* 6— «0  O6unbHbI MnoTHo
nHunbTPaT ynakoBaHHble
Mna3MeHHbIe KNeTku 0 Pepgko, 1 — 5* 5-10* O6uAbHbINA MnoTtHo
UHUNbTPaT ynakoBaHHble
Makpodarun 0 Pepgko. 1 — 5* g _.O O6UNbHBbI MnotHo
UHUNbTPaT ynakoBaHHble
FuraHTckue KneTku 0 Pepgko, 1 — 2 3—5 O6UNbHbIN Mnactol
WHUNbTPaT
Hekpos 0 MuWHUManbHbI A Nerknit CpepaHwnii Taxenbli
* Yucno kNetok Ha 04HO nosie npu ysenunyeHun 400*.
Ta6nuuya E.2 — MprMepbl rMCTONOINYECKOR CnCTEMbl OLeHkn — OTBeTHan peakuusa
Bann
OtBeTHas
peakuma
0 1 2 3 4
HeoBacky- 0 MuHumanbHas Ka- Fpynnbl u3 4 — 7 Lnpokas nonoca O6wunpHasa nonoca
napusauyunsa nunnsapHasa nponude- kanunnapos ¢ ¢Gub- kanunnaposc pubpon- kanunnsapos c ubpon-
pauus 1— 3 ovara HB- po6GIACTHBIMU CTPYKTY- NACTHbIMU CTPYKTypa- flaCTHbIMW CTPyKTypa-
oBackynspuaayuu pamun My MU
dun6po3 0 Y3kas nonoca coe- YMepeHHO ToNCTas Toncrtas nosoca VMHTeHCcuBHas  no-
AVHUTENbHOW TKaHW nofioca COeAUHUTeNb- COeAUHUTENIbHON Tka- noca CoefuHUTENbHON
(pybeu) HOI TKaHu (pybew) HU (py6eu) TKaHu (py6eu)
XXwnposoii 0 MuHumanbHoe Ko- Heckonbko cnoes MpoTsaxeHHoe n OO6LWUPHbIA xup,
WHUNbTPaT NIM4ecTBO Xupa, CBA- Xupa v ubposa obwunpHoe Hakonje- MOJIHOCTbIO  OKpyXat-

3aHHOro ¢ hubpo3om

HNe XUPOBbIX KNeTokK
BOKpYyr mecta MmnsiaH-
Tara

Wnin mnnaxHTat
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Tab6nuuye E.3— lMpumep NnONyKONNYECTBEHHOW CUCTEMbI OLEHKN
Wccnepyemblii o6pasely CpoK mMnnaHTaumm

Wccnepyemblii o6pasel KoHTponbHbIi 06pasel,
Homep XWBOTHOTO:
BocnaneHue
MonumopdHoAaepHbIE
NiumcpounTbl
MnasmaTnyeckne KneTkn
Makpodaru
FuranTckue KneTku
Hekpos
MpomMexyTouHbIil ntor (x 2)
TkaHeBas peakuus
Heoaackynsipusaumsa
du6po3
XwnpoBoii uHnNbTpaT
MpomMexyTOUHbIA ntor
Bcero
Bcero rpynn
CpepfHuit nokasatens* Wcecnepyemsblii o6pasel, — KOHTpONbHbI o6pasel =
TpaBmaTtuyecknii HeKpo3
MHopoaHble BelecTBa
YMCNO N3YYEeHHbIX y4acTKOB
* Micnonb3yeTca ANA onpejeneHna cTeneHun pasjpaxutens, NpuBeJeHHOR HUXe, B kauecTBe 3ak/itoyeHnsa. OTpuya-

Te/bHaA pas3Huua 3anncbiBaeTCs Kak HOMb.

3ak/loueHne, No yC/I0BUSAM [JaHHOTO 3KCneprMeHTa uccneayemblit o6pasel, 6611 NPU3HaH:
- Hepasgpaxatouwum (0,0 go 2.9),

- nerkum pasgpaxutenem (3.0 go 8.9).

- ymMepeHHbIM pasgpaxutenem (9.0 go 15,0).

- TAXensIM pasgpaxutenem (>15)

OTHOCWUTE/IbHO TKaHW MO CPaBHEHWUIO C OTpULAaTeNbHbIM KOHTPO/IbHBIM 06pa3sL,oM.
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MpunoxeHue F
(cnpaBoy4HOE)

CBefleHNsi 0 COOTBETCTBMM HaLMOHaNbHbIX CTaHAapToB Poccuiickoii ®epepayun
CCbIJTIOYHbIM MEeXAyHapoAHbIM cTaHgapTam

Tab6bnunuya F1

O603HaYeHne CCbIIOYHOTO

0603HaYeHNe N HaMMEHOBaHNE COOTBETCTBYIOLLEI HALMOHALHOTO CTaHAapTa
MEeXAyHapOoAHOTO cTaHaapTa

MNCO 10993-1.2003 FOCT P MCO 10993-1—2009 WU3genua mepuunHckue. OueHka 6M0n0rnyeckoro
AeicTBms meguunHckux usgenuii. Yacte 1. OueHka n nccnepoBaHus

MCO 10993-2 FOCT P NCO 10993-2—2009 W3genuns mepuumHckme. OueHka 6M0n0rnyeckoro
AelicTBMA MefUUUHCKNX n3genunii. YacTb 2. Tpe6oBaHMA Ko6paLleHnio C XXMBOTHbIMMN

MCO 10993-11 FOCT P NCO 10993-11—2009 W3genua meauuymHckne. OueHka 6M0N0OrMYeckoro
AeACTBUA MeAUUMHCKUX u3gennit. YacTb 11. KccnepoBaHua 06LWETOKCUYECKOTO
nencrteusa

MCO 10993-12 FOCT P MCO 10993-12—2009 WN3genua meauymnHckne. OueHka 6uonornyeckoro
AelicTena mMefuLMHCKMX nusgenunin. Yacte 12. lMpurotosneHne npobd u KOHTPOSbHbIE
o6pasubl

MCO 10993-16 FOCT P MCO 10993-16—2009 W3genua meguunHckne. OueHka 6Monormyeckoro

AelicTena MeanuMHCKNX nsgenuin. Yacto 16. MogenupoBaHue n nccnegoBaHne ToKCU-
KOKMHETUKU NPOAYKTOB Aerpajauuu v BbIMblBaHUSA
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