b3 5—2009/185

OENEPAJIBHOE ATEHTCTBO

NMNo TEXHUHECKOMY PEI'YITMPOBAHUIO U METPOJOI NI

HAUWOHAINbHDBIN FTOCTP UCO
CTAHOAPT 10993-6—

POCCUUCKOMW
OPEOEPAUUMN 2009

N34ennA MEOQAUMLUNHCKUE
OLEHKA BUOJTIOTMYECKOIro AENCTBUA
MEOULIMHCKUX U3OENUU

acTtb 6

UccnegoBaHUsa MeCTHOIro AencTBusA nocne
MMMNJ1aHTauun

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

Implantation
(IDT)

U3pnaHue ochuumanbHoe

MockBa
CtaHpapTtuHdopm
2010


http://www.stroyinf.ru/sertr.html
http://www.stroyinf.ru/sertr.html

[OCT P UCO 10993-6—2009

[lpeagucnoBue

Llenn 1 npuHuuMnel cTaHgapTusaunm B Poccunckon ®egepauum yctaHoeneHsl PegepanbHbiM 3aKOHOM
oT 27 aekabpsa 2002 r. Ne 184-P3 «O TeXHNYeCKoM perynmpoBaHn», a npasuna npuMeHeHUs HaunoHanbHbIX
ctaHaapToB Poccunckon ®egepaumm — FrOCT P 1.0—2004 «CTtaHagapTnsaumna B Poccunckon degepadini.
OCHOBHbIE NONOXEHUA»

CBeaeHUA o cTaHaapTe

1 NMOArOTOBIEH ABTOHOMHOW HekoMMep4yeckon opraHusaumnen «AHCTUTYT Meanko-O1nonorM4ecKnx
ncenegosaHum n TexHonornny (AHO «MMBUNT»)

2 BHECEH TexHun4yeckum komuteTomM no ctaHgaptusaunm TK 422 «OueHka brnonormyeckoro A4encTBus
MeaNLUUHCKUX U3aennny»

3 YTBEP>XOEH N BBEAQEH B JEVCTBWE Mpukazom ®defepanbHOro areHTcTea no TEXHUYECKOMY pe-
r'ynmpoBaHuto n metponorin ot 2 aekabps 2009 r. Ne 543-cT

4 HacTtoawumn ctaHaapT naeHtndeH mexgyHapoaHomy ctaHgapty MCO 10993-6:2007 «OueHka bnono-
"MYecKoro 4encTBMa MmeanunHcknx nsgenunin. Hacts 6. ViccneaoBaHua MecTHOro AeUcTBUSA nocne MMniaHTa-
iy (1ISO 10993-6:2007 «Biological evaluation of medical devices — Part 6: Tests for local effects after
implantation»).

[1py NpUMeHeHUN HACTOALLEero cTaHaapTa pekoMmeHayeTcd UCNoNb30BaTb BMECTO CChINTOYHBLIX MeXayHa-
POAHLIX CTaHOAPTOB COOTBETCTBYOLWME UM HauMoHanbHble cTaHgapTel Poccuninckon ®egepauun, ceegeHna o
KOTOPbLIX NpUBeAeHbl B AOMNOCNHUTENLHOM NpUnoXxeHun F

5 BSAMEH TOCT P NCO 10993.6—99

VIHpopmMayust 0b UIMEHEHUSAX K HacmosaweMy cmaHoapmy rnybrukyemcsi 8 eXxe200H0 u3dasaeMoM UH-
bopMallUoOHHOM yKazamerne «HaluuoHaneHbIe cmaHoapmkei», @ mekcm U3MeHeHUU U rorpasoKk — 8 eXeMe-
CAYHO U30asaeMbix UHQOpMaUUOHHbIX YKalamernsax «HayuoHanbHbie cmaHOapmbi». B criydae rnepecmompa
(3aMeHbl) Ui OMMeEHbLI Hacmosuwje20 cmaHoapma coomseemcemeyrouiee yeseoomMmrieHue byoem ornybriukoeaHo
8 eXkeMeCsI4YHO U30asaeMoM UHpopMallUOHHOM yKa3zamerne «HalyuoHaneHble cmaHOapmebi». Coomeemecmay-
roujast UHopmMauus, yeeoOoMIIeHUE U meKcmbl pasMelaromcs makxe 8 UHopMayUuoHHOU cucmeme obuiez2o
rof1b308aHUsT — Ha ouyuansHOM caume PedepallbHO20 azeHmemaea rno mexHU4YeCKoMy peaynupogaHuro U
Mempornozauu 8 cemu MIHmepHem

© CTtaHgapTuHdgopm, 2010

HacTtoawmnn ctaHgapT He MoXeT OblTb MOSHOCTLIO UMM YaCcTUYHO BOCTIPOU3BEAEH, TUPaXKUPOBAaH U pac-
MpocTpaHeH B KayecTBe oduLmanbHoro nsganua 6es paspeweHns PegepanbHOro areHTCTBa No TeXHUYECKo-
MY PeryimpoBaHno N MeTPOSIoru
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BBegoeHue

CobnogeHne nonoxeHun ctaHgaptos cepunn MCO 10993 «OueHka buonornvyeckoro AenUcTBrUa Meau-
LUAHCKUX U3aenni» No3BOSIUT obecnedynTb CUCTEMHbLIN NoAXod K UccreaoBaHUo BMoNormdyeckoro A4ecTBms
MeaUUNHCKUX N3aenunn.

Llenbto aTUX cTaHAapTOB He ABNAeTCcHa De3ycnoBHOE 3aKkpenneHne eagnHoobpasHbIX METOAOB UCCNEao-
BaHUW U UCNbLITAHWN 3a rpynnamy ogHOpOAHLIX MeANLUMHCKUX U3aenin B COOTBETCTBMUM C NPUHATOW Knaccudun-
Kaumen ux no BMAY WU ANMUTENbHOCTU KOHTaKTa C OopraHuMsmMom dJenoBeka. [loaTomMy nnaHUpOBaHUE WU
npoBedeHne nccnegoBaHM M UCNbITAHUW OOJMKHBI OCYLLECTBNATE cneunannucTel, UMeroLlne COOTBETCTBYIO-
LLIYHO MOArOTOBKY U ONbIT B 0OMacTM CaHUTaApPHO-XUMMUYECKOUN, TOKCUKONOrMYECKoN 1 DUONOrMYeCcKon OLIEHOK
MeaNLMHCKUX U3aennn.

CTtaHgapTbl cepumn NCO 10993 asnatoTca pykoBoasiLLMMN AOKYMEeHTaMM ANst NporHo3npoBaHUA 1 UCcne-
OOBaHUs bUonorMyeckoro AerucTBmUa MeanuumMHCKUX U3gennin Ha ctagnun Belbopa Mmatepuanos, npeaHasHavyeH-
HbIX A9 UX N3rOTOBMEHUA, a TakKe Angd nccneaoBaHmM roToBbIX M3aennn.

B ceputo UCO 10993 BxoaaTt cneagytowme 4yactm nog odwmm HassaHuem « OueHka O1Monormieckoro geun-
CTBUA MeJNUMUHCKUX U3OeNniny;

Yactb 1 — OueHka n uccneaoBaHus;

UacTb 2 — TpeboBaHus K obpalleHNIo € XKUBOTHBLIMU;

Yactb 3 — VccnegoBaHUA reHOTOKCUMHOCTU, KAHLUEPOreHHOCTU U TOKCUYECKOro AeUCTBUA Ha penpoayk-
TUBHYIO PYHKLMIO;

Yactb 4 — VccnepgoBaHua nsgenun, B3aMMo4eUCTBYIOLWMX C KPOBbIO;

YacTb 5 — VccnepoBaHMe Ha LUTOTOKCUMHOCTL: MeToabl In Vilro;

YacTb 6 — ccnenoBaHUA MEeCTHOIro AeNCTBUA Nocne MMNiaHTaunn;

UHacTb 7 — OcTaTovyHOe coaepXaHne aTUNneHokcuaa nocrne crepunmsaumi;

UacTb 9 — OcHOBHbIE NpUHUUNLI MAEHTUDUKALUN N KONUMYECTBEHHOro onpeaeneHnsa noTeHunanbHbIX
NPOAYKTOB Aerpagauuni;

UacTb 10 — NccnenoBaHue pasgpakatowero M CeHCMOUNU3NpyoLwero A4encTBUS;

UacTb 11 — UccneaoBaHue oblweTokcnyeckoro 4eMCTBUSA;

YacTb 12 — lMNMpuroTtoBnerHne npod n ctaHgapTHble obpasLbl;

YacTtb 13 — MaeHTudgukauma n KonndectBeHHoe onpeaeneHne npoaykToB gerpagaunn nonmMmepHbIX
MeaAULMHCKUX 1N3aenui;

Uactb 14 — VaeHTndpnkaumsa n konndectseHHoe onpegeneHne npoaykToB gerpagaumm nsgenmnm ns Ke-
DaAMUKWN;

Yactb 15 — MaeHTudonkauma n konundectseHHoe onpeaeneHne NpoaykToB gerpagaunm nsgenum ns me-
TannoB 1 CN/aBoOB;

Uactb 16 — MoagenunpoBaHue 1 nccrnegoBaHne TOKCUKOKMHETUKMA NPOAYKTOB Aerpagauni U BeIMbIBaHUS;

UacTb 17 — YcTaHOBNEHWE NOPOroBbIX 3HAa4YEeHU AN BbIMbIBAEMbIX BELLECTB;

Uactb 18 — VccnepgoBaHnMe XMMMYecknx CBOUCTB MaTepUarnos;

YHacTte 19 — UccnegoBaHne U3NKO-XUMUYECKUX, MOPEONOrMYecknX 1 Tonorpadpuriecknx CBOUCTB Ma-
TepnanoB;

UacTb 20 — lNpuHUMNBI 1 MeToabl UCCNeaoBaAHNS MMMYHOTOKCUYECKOro AeUCTBUS MEeOULMHCKUX n3ae-

L

1.

B HacToAlWeM cTaHaapTe npeAacTaBneHbl MeToabl UccrnegoBaHUS MECTHOMC ASUCTBUSA NocNe MMMNaHTa-
LK, ncnonb3yemsble Ans oLEeHKN MaTepmanoB 1 MeguLUUHCKUX U3genun, B TOM YMCNe CTOMaTONOMMYeCcKoro Ha-
3Ha4YeHnd, no BMay U ANUTenbHOCTU KOHTaKTa cooTBeTCcTBYIOWNX MCO 10993-1.

Mcnonb3oBaHne MeToauK MMnnaHTauun in vivo ans nccnegoBaHmns OMonorn4ecKkon peakumm TkaHen Ha
n3ydyaemMbl MmaTepuan No3BONAET OLUeHMBaTL Takme Matepuarnbl, KOTopble HEBO3MOXXHO OLEHUTb, UCMNOMNb3YS
apyrue mMeToabl UCCreaoBaHuUS.

[Tpn BLIODOPE METOA0B UCCNeOOBaHUS N3YyHYaeMOro MaTepumana uccnegoBarenb A0MMKEH YYNTIBaTb ero
npegnonaraemMoe nNpMMeHeHune, a Takke pekomeHagauumn, cogepxawmecd B MCO 10993-1.

IV
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HAUMWOHANBbHBIWN CTAHOAPT POCCUUCKOWN PEOEPALUMN

U3NEJINA MEOULUMMHCKUE
OLIEHKA BUOJTIOMMYECKOIo QENCTBMUA MEOULUUHCKUX U3OENUIA

YacTtb 6

UcchnepnoBaHUA MeCTHOIo AeUCTBUA Nocre uMnnaHTauum

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

Ilata BBeaeHna — 2010—09—01

1 O6nactb NpMeHeHUA

HacToqawmm ctaHgapT ycTaHaBnMeaeT MeTo4bl UccneaoBaHUA MeCTHOro AeUCTBUA Nocne MMnaHTaunm
MaTepuanoB, NpegHasHa4veHHbIX AN UCNOoNb30BaHUA B MeAULIMHCKIX M3enunsiX.

Hactoawmn cTaHgapT NpMMeHM K cneayrownum matepuanam:

- TBepable MOHOJTUTHLIE U BUOCTabUIbHBIE;

- derpagupyemole 1 (Unn) pesopdupyemeble (paccachiBarowjmecs);

- MOPUCTbIE MaTepuarns.l, XXUAKOCTW, NacTbl A MOPOLLKOODpa3sHLIe.

Mccnegyemble obpasubl MMNAAHTUPYIOT B Y4ACTKM TeNa U TKaHU XXUMBOTHOMO, KOTOpble NPUroaHbl Ans
oLeHKN Bruonorndyeckon besonacHocT matepuana. lNpeagnaraemblie UMNMaHTaUUMOHHBbIE MEeTOAbl HE NpeaHas-
HavyeHbl ANd OLEeHKN MexaHU4Yeckmnx Mnn yHKUMoHanbHbIX CBOUCTB MaTepuanoB. HacToawmmn ctaHgapT npu-
MEHUM K MeAUUWHCKUM U3JenusiM, UCMOoNb3yeMblM MECTHO MO KAUMHUYeCKMM rokasaHusM, AN OLeHKW
peakLunn OKpy>XaroLWKX TKaHe Npu BO3MOXHOM HapyLIeHUN LeNOoCTHOCTU U3genus.

MecTHOe AencTBUMe OLEeHUBAIOT, CpaBHMBAA peaKUUo TKaHW, BbI3BaAHHYIO UCCeayeMbIM MaTepuanoMm, C
aHanorM4HoM peakumnen ans KOHTPONbHbIX 0OPAa30B U3 MAaTEPUANOB, UCNOMNb3yeMbIX B MEAULIMHCKNX U3Oen-
ax, bnonornveckas 6e3onacHOCTb U BO3MOXKHOCTb KIMHUYECKOro NPUMEHEHUS KOTOPLIX paHee yCTaHOBMNEHA.

3agavyamMim paccMaTpuBaeMblX MeTOAO0B UCCNeaoBaHNUA SABMSTCH XapaKTepuUcTruka M AMHaMUKa peak-
UMM TKaHeWn nocne umnnaHTauum MeguuuHCKUX usgenun/onomartepuanoB, BKNHOYAA KOHEUHbIA pesynbTar
MPOLIECCOB UHTErpaLnm maTepuana B OKpyXatoLLyto TKaHb UK ero bnogerpagauunto/pesopbdumnto. B yactHocTu,
ans gerpagupyemoro/pesopbunpyemoro Mmatepuana aomkHo ObITb ONMcaHo BNUsSIHUE NPOLLECCOoB Aerpagaumm
Ha peakuuio OKpYXaroLWnX TKaHeu.

HacTtodawmm ctaHaapT He KacaeTcH nccneaoBaHm CUCTEMHOUM TOKCUYHOCTU, KAHLLepOreHHOCTU, TepaTo-
[€HHOCTU UM MyTareHHoOCTU. TeM He MeHee, NpoBedeHne MMnNaHTauum obpasLoB B TeYEHWUE ANUTENTIbHOIo
nepuoaa BpemMeHu And oLeHKN MX MeCTHOTro DUONMOrMYeckoro AeNCTBUS MOXKET NOMOYb BbISIBUTb HEKOTOPLIE U3
BblLLENnepevncneHHbIX oTpulatenbHbIX MPosiBNeHU obLero bnonornieckoro 4eNCTBUA.

2 HopMaTuBHbIE CCbINKN

B HacTosiweM cTaHaapTe UCNoNb30oBaHbl HOPMAaTUBHBIE CChHINKKM Ha cneayrowne ctaHaapThl:

NCO 10993-1:2003 OueHka buonormd4eckoro genctema meanumHckmx nsgenun. Hacte 1. OueHka 1 nc-
cneaoBaHUSA

NCO 10993-2 OueHKa buonornyeckoro A4encTBnda MeguunHCKnX nagennn. Hacto 2. TpeboBaHUA K 00-
paLeHNo C XKUBOTHLIMU

NCO 10993-11 OueHka buonorndeckoro Aenctemua meanumHcknx nsgenuin. Hacte 11. NccnegosaHus
0DLEeTOKCUYEeCKOro AenUCcTBUSA

NCO 10993-12 OueHka buonornveckoro A4encTeus MeauunHcKuX ngenuin. HYacto 12. NpurotoBneHue
npob 1 cTaHaapTHbIe obpasLbl

U3pgaHne odbvumanbHoe
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NCO 10993-16 OueHka duonormdyeckoro aencTena meauumHceknx nusgenmn. HYacto 16. MogenunpoBa-
HUE N UccrneaoBaHUe TOKCUKOKMHETUKIM NMPOAYyKTOB Aerpagaumnm U BbIMbIBaHUS

3 TepMUHbI U onpeaeneHus

B HacTodwem ctaHgapTte npumMmeHeHbl TepMuHbl no UCO 10993-1, NCO 10993-2, NCO 10993-12,
NCO 10993-16, a Takke crneagytolne TEPMUHBI C COOTBETCTBYHOLMMIN onpeaeneHUsIMN;

3.1 perpagauua: PaspylleHne matepuana.

IMCO 10993-9, nogpasgen 3.1]

3.2 NpoAaykTbl pgerpagauuun: lNpoaykTel gerpagaumm martepuana, Kotopble 00pa3oBLIBAOTCS B pe-
3ynbTaTe paspbiBa XMMUYECKNX CBA3EN UMK paspyLUeHUss MmaTepuana.

[MCO 10993-16, nogpasgen 3.1]

3.3 buomartepuan: MaTtepuan, KOHTAKTUPYIOLLUA C DMOMOTMYECKUMI cpeaamMm XXUBOro opraHmama rnpu
npoBedeHUN nccneaoBaHnin, nevYeHnn, BOCCTaHOBMNEHNN NN 3aMeLlleHNN PYHKLNKA TKaHeW U opraHoB.

4 OCHOBHbIe NONOXeHUsA 06 MNNaHTauMoOHHbIX MeTodax nccrnegoBaHUA

4.1 Obwmne cBeaeHUs

BaXHO AgeTanbHO NNaHUPOoBaTh YCNOBUSA NpoBeaAeHUA UccneaoBaHnmn, YTobbl NonyYeHHble AaHHble ObiNu
COMOCTaBUMbI ONSA BCeX MNPoBeAeHHbIX 3KCNepUMeHTOB W Ans Kaxaoro XumpoTtHoro (cm. NCO 10993-2,
NCO 10993-11 n NCO 10993-16).

Bce nccnegoBaHUs Ha XXUBOTHBLIX OOMKHBI NPOBOAUTLCH B MOMELLEHUSAX, paspeLlleHHbIX AN 3TUX Lenen
KOMMNETEHTHBLIMWN HALIMOHANbHBLIMW YYPEXAEHUAMN U COOTBETCTBYHOLWNX TpeboBaHUSM obpalleHusa ¢ nabopa-
TOPHBIMU XXUBOTHBIMWU. OTU UCCNeaoBaHUA AO/MKHBI COOTBETCTBOBATL MeXAyHapoaHbIM cTaHdapTamM npoBee-
HUA NabopaTopHbIX UccneaoBaHUn U APYrMM M3BECTHBIM CUCTEMAaM KOHTPONA Ka4vecTBa, COOTBETCTBYOLLNM
TpedboBaHusm NCO 10993-2.

YCnoBug 3TOro noapasgena npunaratoTcsd K MeTogam nccnegoBaHun, N3NoXXeHHbIM B NpunoxeHuax B, C
nD.

4.2 MoarortoBKka 00 BbEKTOB UccrnegoBaHUA ANA UMNNaHTauuu

Mccneayemble U KOHTPONbHBIE 0DpasLbl rOTOBAT K nccnegosanuio B cootesetcteun ¢ MCO 10993-12.
MecTo umnnaHTauum n dopmy obpasitia 060CHOBLIBAOT M BHOCAT B 0TUeT. Babl 0bpasLoB Ans uMnnaHTauum
B pa3Hble TKaHW onucaHbl B npunoXxeHusix B, C n D. Pusnko-xummnyeckne xapakrepucTtuki MMNNaHTUpyemMbixX
obpa30B (Takue Kak popma, NMOTHOCTb, TBEPAOCTb, CBOUCTBA NOBEPXHOCTU), BNUAIOLLME HA XapaKTep TKaHe-
BOro OTBeTa, A0MKHbI ObITb AOKYMEHTUPOBAHLI U YYTEHbI NPU aHanM3e NofyyYeHHbIX Pe3ynbTaToB.

Kaxabln UMNNaHTUpyemMblin obpasel, 40MKeH ObITb U3rOTOBMNEH, CYULLEH U NOABEPTHYT CTEPUNMNIALINOH-
HOW 0OpPaboTKe B COOTBETCTBUM C TEXHOMOTMEW, NCNOMb3YEMOW ANl KOHEYHOro N3aenust, YTo OTMeYatoT B A0-
KyMeHTauun. lNocne okoHYaTeNnbHOW NOArOTOBKUA U CTEPUNM3aALUMN C MMNNaHTaTaMn padoTaloT ¢ 0cobou
OCTOPOXHOCTbIO B aCenTUYECKNX YCNOBUAX ANA TOro, 4Tobbl HEe AONYCTUTL NOBPEXAEHUNE NN KOHTaMUHALMUIO
00 NN BO BpeMs MMMNNaHTauun.

MaTepuanbl, UICNOMNb3yeMble Kak MaTpUKChl (Kapkachkl) Ans MeaUUMHCKOW NpoayKLUUM B TKAHEBOU UHXe-
HepuKn, He cneayeT UccnegoBaTb BMECTe C NONyNsUMsMU KNeTOoK, Tak Kak UMMYHHAas! peaKkLnA KNEeTOK X KUBOTHO-
"0 Ha KNeTOYHY0 COCTaBMSAOLWYIC Takoy NpoaykumMmM U peakuma caMmmnx KneTok nNpu BBeaeHUN UX XXUBOTHOMY
MOTYT MellaTb UCcCcneaoBaHUIO MeCTHOW peakL i TKaHMW.

KOMMNOHEHTbI KOMMNO3UTHLIX MaTepuanoB (HanpumMmep, NMOMOUPOBOYHBIX MaTepUanoB U CTOMaTONOrMYecC-
KNX LLeMEHTOB) MOXXHO CMeLLUMBaTb M OCTaBNATL OTBePXAaTbCcd A0 UMnnaHTauun. OgHako MaTtepuansl, KoTopble
MCMONb3YIOTCA B N34eNnnax nocne nx nonumMmepusaunmn in situ, AoMKHbI Takke UCNoNbL30BaTbLCH NP BBeAEHUN B
MECTO UMnNaHTauun. [ns nccneaoBaHUa KOHKPETHOro BAa BO3MOXKHO WUCMOMb3oBaHMe ocobon npoleaypbl
noaroToBkK obpasuos. Npoueaypa NnoaroToBkM 0b6pasLOB ACMKHA ObITb 0O60CHOBaHa M AOKYMEHTUPOBaHa.

HemMoHONMMTHLIE 0Dpa3sLbl, BKIOYass NOPOLLUKA, AN uccnegoBaHUa X MECTHOro OeUCTBUSA MOCre UM-
naaHTauUMmM MOryT HaxoauTbesl B TpybKax, oTKpbIThIX ¢ ABYX KOHUOB (cM. MCO 10993-12, nepeveHb maTepua-
NoB Ans uccnegoBaHusa nMx B Tpybkax). Mccnegyembin obpasel, roTOBAT B COOTBETCTBUN C UMHCTPYKLIUAMU
N3rOTOBUTENS U HANOJHSIIOT UM TPYOKY A0 BEPXHEro Kpas ¢ 0CODON OCTOPOXKHOCTLIO, YTODLI UcCcneayembld Ma-
Tepuan He nonan Ha BHELLHIOK NOBEPXHOCTb TPYOKU. ECNK KOHTAKT UCccneayemMoro matepuana ¢ BHeLHeN Nno-
BEPXHOCTbIO TPYOKM npousowen, To AaHHbIA obpasel, He UMNNaHTUpyT. He gonyckaetcs nonagaHue
BO3dyxXa B TpYyOKY. Ha NOBepXHOCTU nccneayemoro Mmatepuvana Ha KoHuax TpybKu, a Takke Ha KOHLLax camMou
TPYOKN HE AOIMKHO ObIThb LLUEPOXOBATOCTEN.
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[Tpnmevanune 1 —ObwWenpuHATO ncnonb3oBaTh TPYOKM U3 nonnatunena (I13), nonunponunena (IM) nnu no-
nutetpadrTopatunena (INTP3). Tpybkn na N3 moryt gedhopmMnpoBaThCs NPU aBTOKNaBnpoBaHun. Tpybkn na NTP3 nnoxo
NoAaatnTCsH pa3pe3aHunto C NOMOLLBIO MUKPOTOMA, MO3TOMY MX 3aMeHsAloT Tpybkamm na M3 nnu Ml Tex ke pazmepoB B CIy-
yasix, korga Tpyokn ocTaBnsloT B Brokax TKaHu Ans NpUroToBNeHns1 TMCTONONMYECKUX CPe30B.

MecTHyo peakumio TKaHen, BbI3BaHHYIO UCCceayeMbiM MaTepuanoMm, OLEeHUBAOT B CpaBHEHUN C peak-
LInen Ans cXo4HbIX KOHTPOSIbHbLIX 00pa30oB U3 MaTepranoB, UCMOMNb3yeMbIX B MeAULUHCKUX n3aenusax, bnono-
rmyeckas 6€30nacHOCTb U BO3MOXHOCTb KITMHNYECKOro NPUMEHEHUs KOTOPbLIX YCTaHOBNEHA.

[Tpumevadnwue 2—na ganbHenwunx aencremm cm. MCO 10993-12.

PU3NKO-XUMUYECKNE CBOUCTBA, TaKME KaK pasmepsbl, popMa 1, 0OCODEHHO, COCTOSIHUE NOBEPXHOCTU KOH-
TPONBHOIC N Nccrneayemoro obpasuUoB, AOIMKHBI ObITb, MO BO3SMOXHOCTU, OAUHAKOBBIMUW. PasHuLa B CBOUCTBAX
KOHTPOMBHOIO N UccnegyemMoro obpasuoB gomkHa 6biTb 060CHOBaHa 1 AOKYMeHTUpoBaHa. Ecnun ncenepye-
MbllA MaTepuan 3akoveH B TpYOKY, TO KOHTPOMbHbIM 0Bpasel, ACITKEH ObITb M3rOTOBRIEH U3 TOMO XXe MaTepua-
na, uTo 1 TpyodbKa, AMameTpoM, pPaBHbIM BHELLHEMY AnamMeTpy Tpybkn. Beibop kKoHTponbHOro obpasua B BUae
TPYOKM UM CTEPXKHSA AOITKEH BbITb 0OOCHOBAH N AOKYMEHTUPOBAH.

5 MeToabl uccneaoBaHUA, OCHOBHbIE acneKTbl

5.1 NMpupoaa TkaHen B o6nacTtu uMmnnaHTayMm odpasuoB

Mccnegyemein obpasel, UMNNaHTUPYeTCsl B TKaHb, Hanbonee oTeevaroLlyo obnactm KNMHUYECKOro npu-
MeHeHUa maTepuana. domkHbl ObITb 0O60OCHOBaHLI U AOKYMEHTUPOBaHLI YACNO 0bpasLoB, BMO TKAHW B 30HE
MMMNaHTaunm 1 Mmecto uMmnnaHtauun. lNepevyeHb MeTOoOOB UCCNeaOBaHUN ANA PpasnNAYHbIX MECT MMMNNaHTaL K
npuBeaeH B npunoxeHusix B, C n D. Ecnu BeIDpaHbl gpyrne mecta UMnNaHTauum, To HeobxoanMmo nNpnaepKm-
BaTbCsl OCHOBHbLIX HAaYYHbIX MOMNOXEHWNA ANs MeTOA0B, U3NOXEHHBLIX B NnpunoxeHusax B, C n D, a Takke 000OCHO-
BaTb AaHHbIN BLIBOP.

[Tpumevanmne 1— Vicnoneayemble METOALI ANA HEKOTOPbLIX CNeUNPUYECKUX CTOMATONOMMYECKUX U3OETTNN
cMm. B NCO 7405.

[na buogerpagnpyembix/onope3opdmpyemMeiX MaTepmanoB MECTo UMMNNaHTaUUM M OKOHYAHUS 3KCNepu-
MEHTa oTMeYatloT yaobHbIM Ansa naeHTudukaumm cnocobom. PekomeHayeTcst UICMONb3oBaTh YCTONUUBLIN U He-
TPaBMaTUYHBLIN CITIOCOD MaPKNUPOBKM KOXU UNU (1) MapKUPOBOYHBLIN LLABMOH Ha MecTe uMmnnaHTauum obpasua. B
HEKOTOPLIX Cy4YasiX MOXET ObITb UCMOMNb30BaH OTpULATENBHBIM KOHTPOMNLHBLINA 0bpa3seL, Kak MapKkep MecTa UM-
nnaHTauun. B nckniounTenbHbIX cnyvasax BO3MOXHO NMpoBeaeHne XUpyprimieckon onepaunn 6e3 mmnnaHtayum
obpasua, YTobbl OLEeHUTb BNUSAHME CaMOW NpoLeaypbl Ha peakuuto TKaHen, YTo A0IMKHO ObITb 0BOCHOBAHO.

[TpunmevanHune 2— B kavecTBe MapkepoB Ans 0603Ha4YeHUs MECT nMnaHTauum brnopesopbunpyemsoix obpas-
LOB MOIyT ObITb MCMOMNBb30BAHbI HEPACCACHIBAKOLWMECSH LWOBHBLIE HUTU UMW KPACUTENN KOXM.

5.2 Bupg akcnepuMeHTanbLHOro XXUBOTHOro

Bce acnektel yxoga 3a XXUBOTHBIMU WU UX cogep)XaHUeM AO/MKHbl COOTBETCTBOBaTb MNONOXEHUAM
NCO 10993-2. Kak npaBuno, npeanoytutensHee Menkme nabopatopHble XXMBOTHLIE, TaKME KaK MbILLN, KPLICHI,
XOMSIKA 1N KPOIUKN.

[TpMeHeHne KPpYnHbIX JKUBOTHLIX BOSMOXHO NMPU UCCNeaoBaHUM HEKOTOPBLIX buomartepuarnoB, HO 3TO
TpebyeT Hay4yHOro 06OCHOBAHUS.

[1pn BEIDOPE BUAa NabopaTOPHLIX XXUBOTHBLIX B COOTBETCTBUK C nonoeHuamm MCO 10993-2 yunteiBatoT
pasmMmepbl UMNIAHTUPYEMbIX 0OPa3LIOB, YACIO UMNMIAHTATOB HA OAHO XXMBOTHOE, npeanofiaraemMyro anurenb-
HOCTb 3KCNepuUMeHTa C Y4eTOM NPOACIMKNTENBbHOCTU XN3HN XXUBOTHOMO, a Takke NoTeHUMansHO BO3SMOXHbIE
pasnnyns DUONIOrMYEeCcKoW peakumn TBepablX U MATKMX TKaHer Ha MMNnaHTauuo Mmatepuana.

KpaTKkoBpeMeHHbIe UCCeaoBaHUA OOLIMHO NPOBOAST HA MENKUX IPbI3yHax Unu Kponukax. ns anurtens-
HbIX SKCMEPUMEHTOB UCMONb3YIOT MENKUX MPbI3YHOB, KPOMMKOB, cODakK, oBeL, KO3, CBUHEN U APYrUX NoaxXoas-
LLINX JKUBOTHBIX C OTHOCUTENbHO BOMbLUCK NPOAOCITIKATENBHOCTbLIO XKU3HMW.

[lepen HavYanom nUccneaoBaHUn aerpagnupyollnx MmaTepmanoB Ha XKUMBOTHBIX HEODX0AUMO PpacCMOTPETL
nMetoLyroca UHpopMaLuio No gerpagaunm matepuanoB B YCNOBUAX in vitro. Ana gerpagupyrolmx matepua-
NOB Nepea Havanom nccneagoBaHust Ha KpynHbIX )KUBOTHLIX AOMMKHO ObITb NPpeayCcMOoTPEeHO NpoBeaeHNe npea-
BapUTESbHbIX 3KCNEPUMEHTOB Ha rpbi3yHax ANd npeaBapuTenbHON OLIEHKM CKOPOCTWU aerpagaumm obpasua.

Obpasubl MICCnegyemMoro 1 KOHTPONbHOMO MaTepmnanoB UMMNNAHTUPYIOT B OAUHAKOBLIX YCIOBUAX KNBOT-
HbIM OQHOIO BMAA, 0QHOro Bo3pacTta, nona U nopoabl B COOTBETCTBYOLWME aHaTOMUYecKMe ydacTkKu. Hncno n
pasmMmepbl 0OpasLOB, UMMNIAHTUPYEMBIX KaXXO0OMY XXUBOTHOMY, 3aBUCHT OT pasmMepa XXUBOTHOIMO M aHaTOMMNYeC-
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KOro NonoXeHusa nmnnadTarta. MNpu BO3MOXHOCTN 0BpasLbl UCCNeayeMOoro 1 KOHTPOMbHOro MaTepuanos Ao-
)XHbl ObITb UMNMTAHTUPOBAHLI OQHOMY XXUBOTHOMY.

5.3 MpoaonxutenbHOCTb 3KCNEepUMEHTa

[Tpn BbIOOpE ANUTENbHOCTM UMMNNaHTaLUKM obpasua cneagyeT McxoauTtb MO0 U3 BpeMeHU ero oyHKLNO-
HUPOBAHUA B KITMHUYECKOW NpaKTUKe, NMMbo 3KCNepuMeHT AOITKEeH npogomkaTtbea A0 UK nocne AoCTUKeHUS
YCTOMYMBOW (pasbl OMONOrMYECKON peakLu .

[1na buocTabuUnbHLIX MaTepuranoB BpeMs KpaTKoOBpeMeHHOW MMNaHTauum B HopMme coctaBnseTt oT 1 Ao
4 Hepgenb, NPOACIPKATENBHOCTL ANMUTENbHBIX 3KCNEepUMEHTOB npesbliaeT 12 Heaenb. MecTHas buonornyec-
Kad peakums TkaHe Ha UMNNaHTUpyeMbIM MaTepuan 3aBUCUT KaK OT CBOUCTB MaTepuana, Tak U OT TpaBMbil,
BbI3BAHHOU XUpYpruiecknm BMeLlaTenbCcTBOM. KoHUrypauma TKaHM BOKPYr MMNaHTaTa U3MeHSIeTCs 3a Bpe-
M4, Npollealwlee nocne nMmnnaHTauun. B TevyeHue nepBbIX ABYX Hedenb nocne MMniaHTauum peakuma TKaHeu
obycnoBneHa camMon npoueaypon XMpypruiyeckoro BMellaTenbCcTBa, KOTOPYO TPYAHO OTAENUTL OT peakLun
Ha MMNNaHTUpyemMbl MaTtepuan. B MmblllevyHOU 1 coeQMHUTENBHOM TKaHAX, B 3aBMCUMOCTM OT BUAA XXKUBOTHbLIX
N CMOXXHOCTU XUPYPrmyeckoun onepaummn, yctonumsasa gpasa OTHOCUTENBLHO NONYNsLWA KNeTOoK HabnoaaeTcs
yepes 9 — 12 Hegenb nocne uMmnnaHtTauun. MMmnnaHTaumsa B KOCTHYHO TKaHb MOXET NoTpeboBaTts bonee anu-
TeNbHbIX NepruoaoB HabnwaeHuns.

OnnTenbHOCTL UCcCcneaoBaHUa UMNNaHTUPYEMBbIX Aerpagupyembix/pe3opourpyemMsbix obpasuoB 3aBUCUT
OT BpeMeHW/CKOPOoCTU UX aerpagaunn. B npunoxeHun A npusegeHa oCHOBHasA MHopMaLumsa ANns Takoro Buaa
maTepuanoB. [lepea Havanom nccneaoBaHUn gerpagupyemMblX MaTepmuanoB Ha XKUBOTHBLIX U BbIDOPOM Mpo-
OOIMKNTENBHOCTU 3KCNepuMeHTa HeobxoanMmo oLUeHUTb BpeMsa gerpagaumm obpasua. 3To MOXKET ObITb NPOBe-
OeHO B yCNoBUAX /n Vitro B pealnbHOM MacluTabe BpeMeHU, NP YCKOPEHHBbIX UCMBbITAHUAX UMK, B HEKOTOPBIX
cnyvasdx, paccymMTtaHo ¢ NOMOLLL MaTeMaTUYeCcKoro MmoaennmpoBaHus.

MecCTHyI0 peakuuo TKaHeW oLLeHUBAKOT ANl HECKONBKUX cTaaun (dpas) npouecca AeCTPyKLUN UMNNaH-
TaTOB!:

- pasza OTCYTCTBUS UMK MUHUMAaTbHOW Aerpagaumnm obpasua, kak npasmno, ot 1 oo 12 Hegene nocne ero
MMMIaHTaLUn;

- (baza obHapyXeHns AOCTOBEPHOW Aerpagaunmn obpasua;

- baza OOCTUXKEHMS YCTONYMBOU DNOMOTMYECKON peaKkumin, CBSA3aHHON NUOO ¢ BOCCTaAHOBIEHUEM HOP-
ManbHOM CTPYKTYPbI TKaHeW, NMbo ¢ NoNHOW aerpagauneind obpasua.

[Tpn OTCYTCTBUM MOMHOW Aerpagauunn/paccackiBaHUA 0bOpasLoB UNKM BOCCTaAHOBMNEHUM HOPMAalbHOM
CTPYKTYPbI U PYHKLUK TKAHEeW HeODX0AUMO NonyYeHne AONONHUTENbHBLIX AaHHLIX, NO3BONSIOLLNX XapaKTepu-
30BaTb MECTHYIO peakLuio TKaHeW nocne nMnniaHTauum.

[Tpumedvanune—Ilpn npoBegeHNN IKCNEPUMEHTOB B YCNOBUAX iN Vivo HEODXOANMbI NMPOAOIIKUTESNBHbIE UC-
cnepoBanus, Horga bonee 1 roga. Moxet notTpeboBaTbCs AOMONTHUTENBHOE YUCNO XUBOTHLIX AN YBENUYEHUS CPOKOB
MMNNaHTaunm B crnyvasx, Korga npouecc gerpagaumm obpasua He 3aBepLUnIiCH B OXKMAAaeMbIM nccrnegoBaTensamm nepuoa
BPEMEHMW.

HecMoTpst Ha TO YTO HACTOALWMA cTaHAapT He BKIIoYaeT B cebsa BONPOChl CUCTEMHOW TOKCUYHOCTU, pac-
cmatpusaemble B UCO 10993-11, pekomeHayeTCcAa ydUTbIBATb MHpOPMALIMIO, NONyYaeMyro NpuU NpoBeaeHNN
nccnegoBaHMM HaAcToALWLEero ctaHgapTa, OTHOCALLYOCA K CUCTEMHOW TOKCUYHOCTMN.

[10 OKOHYaHUK KaXkaoW cTagnn SKCNEPUMEHTA XKUBOTHbLIX YMEPLLBMAOT, PYKOBOACTBYACH MOMNOXKXEHUAMMU
MCO 10993-2. B HekoTOopbIX cneunansHbIX cryvdaax MOXHO UCNOMb30oBaTh ODLLYHO aHeCcTe3uno Anst U3Bneve-
HAA 0Dpas30B, YTO ACITKHO ObITb 0OOCHOBAHO U AOKYMEHTUPOBAHO.

[1poaonKNTENBLHOCTL NCCNeaoBaHUS Npu ANUTENbBHOWU UMNNaHTauni B 3aBUCUMOCTU OT BUAA )KUBOTHOTO
npuBeneHa B Tabnuue 1.

Tadbnwunuya 1— Bbibop npoaormKnTenbHOCTU MMNNAHTaUMM NPU ANUTENBbHbBIX NCCNeaoBaHNAX

Bpemsa umnnaHtauuu, Hegenu

Bua >KMBOTHBIX
12 20 52 /8 (104)*
Kpblchl X X X — —
Mopckne CBUHKHK X X X — —
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OkonyaHue mabnuusi 1

Bpemsa umnnaHtauuu, Hegenu
Bua >XMBOTHBIX
12 20 52 /8 (104)*
Kponunku X X X X —
Cobaku X X X X X
OBUbI X X X X X
Ko3bl X X X X X
CBUHBNU X X X X X

* B 3aBuCMMOCTM OT npegnonaraemMmoro NnpuMeHeEHUsa Nccnegyemoro matepmana HeobsasaTenbHO NCNONb30BaTh BCE
npeanaraemble nepunoabl uccrnegosanms (cm. MCO 10993-12). Tak, npoaonkmTenbHOCTb nccnegoBanns 104 Hegenm mo-
XeT ObITb MHTEPECHA TONBKO B OTAENBbHbLIX CIy4vasX.

5.4 YcnoBusa xmpyprudeckoro BMellatenbCcTBa U 3KCNepuUMeHTa

MmMmnnaHTauuo obpasLoB cneayeT BbINONHATL noa obllen aHectesned. Ecnn ncnonb3syeTtca aHecTesns
Opyroro BuMaa, 7o AaHHbIM BbIOOP A0MKeH ObITb 060CHOBaH 1 yaoBneTBopdATh TpeboBaHusam MCO 10993-2.
Cneundnyeckne o0bLACHEHUA N onUcaHKUe TeXHUKKU onepaunun ANng NOAKOXKHOW, BHYTPUMBILLEYHOW UM BHYT-
PUKOCTHOW MMMNaHTauuMn npmBeaeHsl B npunoxeHnax B, C n D cooTBeTCTBEHHO.

Uncno mMmnnaHTaToB Ha OJHO XUBOTHOE N YUCIIO KUBOTHLIX Ha Nepuoa uccneaoBaHusa npuBeaeHsl B
npunoxerHusix B, C n D. Cneagyet uMnnaHTMpoBaTh AocTaToYHOE Y1cno obpasLoB AN Toro, YTobbl oLeHKa Mno-
NIYYEHHbIX Pe3yibTaToB N0 KOHEYHOMY YUCIY MMNaHTaToB Obina AOCTOBEpPHA.

XUpypruyeckasa TexHUKa MOXeT oKasaTb 3HauYnuTeNlbHOe BNUAHWUE Ha pe3ynbTaThl MUMNNaHTaUUMoOHHOIO UC-
cneaoBaHuUd. XUpypruyeckyto npoueaypy cneayet npoBoAUTb B CTEPUINBHBIX YCIOBUSAX CNOCODOM, YMEHbLLA-
IOLLIMM BEPOSITHOCTL TPaBMbl Ha ydyacTke mMmnnaHtauun. BonocaHon nokpoB B odbnactun onepaunun yaansior
CTPWMXKKOWU, OpUTLEM UMK APYTUM MexXaHU4YeCKUM CnocoboMm. DTOT y4acToK obpabaThiBatoT COOTBETCTBYIOLLM
aHTUCENTUYECKMM pacTBOpoM. HeobXxoanmo ObiTb YBEPEHHLIM, YTO UMMIaHTaT UMK paHeBast MOBEPXHOCTb He
KOHTaKTUPYET C WepcThio. [locne Xupyprideckon npoueaypbl paHy 3akpbiBaOT, UCMOMb3Y4 3aXKUMbl UMK LB,
NPOABNAA OCTOPOXHOCTb ANA NoaaepXXaHUsa YyCINoBUA CTEPUNBHOCTH.

3a KaXkabIM XXMBOTHbLIM HabNO4aloT B TeYEHUE BCEro nepnoaa nccnegoBaHnsa n perucTpupyoT AaHHble O
NMoBbIX NaTONOrMYECKNX NpU3HaKkax, BKIOYas MECTHbIE U CUCTEMHbIE peaKLnMn, OTKIMOHEHUS B NOBEAEHUU XKU-
BOTHBIX, NX NOTEHLMaNbHOEe BNAHME Ha pe3ynbTaThl UCCIIeA0BaHNN.

HeobxoaMmbl U3MepeHnsa Macchl XKMBOTHbLIX B BbIDpaHHble MHTepBaribl BpeMeHU Kak MHOMKaTopa CoOCToSA-
HNSA 300POBbS XXUBOTHOIO.

Mcnonb3oBaHWe aHanbreTUMKoB B NOoCTONepauMorHOM Nnepuoge AoJXKHO COOTBETCTBOBATb TpeﬁoBaHl/lFlM
NMCO 10993-2.

[To OKOHYaHUU 3KCNEPUMEHTA 3BTaHa3MI0 XKUBOTHBLIX OCYLLIECTBISIIOT C MOMOLLIbHO BBICOKOM 03kl aHEeCTe-
TUKa UNK ApYyrum rymadHbeIiM crnocodbom, cooTBeTCTBYOLWMM TpeboBaHusam MCO 10993-2.

5.5 OueHKa pe3ynbLTaToB

5.5.1 O6Lwwune cBeageHUs

OueHuBaoT BUONOrMYECKYO peaKkuunto nyTemM Knaccndmkaummm n AoKYMEHTUPOBAHUA MaKPOCKONMYECKOU
N TUCTONTIOTMYECKOW peaKkUMid B UCcrneayemMblie NMHTepPBarbl BpeMEHN MMnnaHTaunn. NpoBoasaT cpaBHEHUE TKa-
HEBBLIX peakLui B OTBET HA MMNMaHTaUUIO Uccnegyemoro obpasua ¢ 61Monormi4eckum OTBETOM Ha KOHTPOIMb-
HbIN 0DpaseL, NN «IMOXHYIO» UMMMaHTaLNo.

[TpnmeyaHnwune—Illpumepbl cMCTEM OLEHOK NMpUBeAeHbl B Mpunoxexuum D n B bubnmnorpadcuw.

CpaBHeHMe peaKkunii, BbI3BaHHbIX UCCeayeMbiM U KOHTPOMbHbIM obpasLamMn, NPoBOAAT Ha ydacTKax,
OJNHAaKOBbIX MO OTHOLLEHWIO K KaXKAOMY UMMaHTaTy, YToObl BIMAHME OTHOCUTENBHOrO CMELLEHUSA MeXay M-
NNaHTaToOM U TKaHbo ObINIO MUHUMAIBHBIM.
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[1na obpasuoB LumnmHapuyeckon gopmel BeIDUpaOT X cpeaHioo YacTb. [ns uMnnaHTaTtoB LUnnHApU-
yeckon PopMbl C NMpopes3ssMn — LieHTPpalnbHbIEe YacTy MeXay NPope3siMi, a Takke MeXxay NoCKUMMU NOoBepX-
HOCTSMU MMNNaHTaTa.

[1pn OKOHYaHUK KaXXaoro nccrnegoBaHust Yncno obpasuoB, HeobxoauMbIX ANs1 AanbHEeULWnX nccrnegoBa-
HUW, AOIMKHO COOTBETCTBOBATL TpeboBaHMAM npunoxeHui B, C n D. Obpasubl Ang aHannsa A0/ KHbI ObliTb MO-
nyJveHbl, N0 KpanHen Mepe, OT TpeX XXUBOTHLIX.

5.5.2 Makpockonu4ieckoe uccrnegopaHue

NccnegyoT BOSMOXHbIE M3MEHEHUA HOPMalnbHOWU CTPYKTYPbI TKAHU KaXXaoro ydactka MMniaHTauum C
MOMOLLUBLID ONTUYEeCKOM INUH3bI. OUeHUBAKT TakkKe COCTOdAHUE pernoHanbHbIX NUM@aTUYeCcKnX Y3noB
Tilney [32]. PernctpupytoT BUAO U CTENEHb NPOSABEHNA 0OHapYyXeHHBIX peaKkLUWn TKaHW, Takne Kak reMmaTtombl,
OTeKWn, obpasoBaHme pyodLoB 1 (MNK) apyriue BblpakeHHble OTKNoHeHUs. OTMeYatoT Hanndne, opmMy U NoKa-
nMsauunio uMmnaHTaTa, BKoYada BO3IMOXHbIE OCTaTKM gerpagupyemoro matepuana. Ana goKyMeHTUPOoBaHUA
Heobxogumo dpoTorpadpunpoBaTb MecTa UMNIaHTauun.

B AononHeHmne K oCMOTPY y4acTKOB MMNaHTauMm cnegyet obpaTtuTb BHUMaHME Ha COCTOSIHUE 300P0OBbLS
>XMBOTHOIO UNKM ero peakuuo Ha MnnaHTaT, ANg NONHOro aHanmsa npoBoAAT BCKPLITUE Tpyna.

5.5.3 U3Bne4yeHne nMnnaHTarta U NoAroToBKa oopasLoB TKaHeln

[locne rymaHHOW 3BTaHas3UM XXMBOTHOIO Bhipe3alT UMMMaHTaT BMecTe ¢ A0CTaTOYHbIM KONMMYECTBOM
OKpYXKatoLWen ero TkaHu Ans oLueHKU MeCTHOW TKaHeBOW peakuun. Ecnn nmnnaHTupyemeln obpasel, HeBO3-
MOXHO ODHapYXUTb (aerpaanpyemMsbin/pesopbupyemMslin matepman), To obpasel, HopMalbHOWU TKaHW Bblpe3a-
IOT BOKPYIr OTMeYeHHOro Mecta MMnnaHTaunm Ha pacCTOsAHUM HECKONBbKUX MUNNMMeTPOB. ['1pn nuccnegosaHnn
OMocTabunbHBIX UMMNIAHTATOB HEODXOAUMO OCYLLECTBUTL 3a00p NUMdaTUYECKMX Y3NOB, CNyXaLlnx NHAWKa-
TOpaMM naTonorMvyecknx npoueccos. [Npun nccnegosaHnum bruoagerpagupyemMsiX UMNNaHTaTOB Takke HeobXo-
Onm 3adop NuMgaTUIecKMUx y3noB 4151 BO3MOXHOIo 00HapyXeHUs B HUX NPOAYKTOB AECTPYKUMU MaTeprnarnos.

[TpumeyaHnune—Heobxoanmo 3amMeTUTb, YTO Y HEKOTOPbLIX BUAOB XUBOTHbLIX HE BCErga yaaeTtcs obHapyXuThb
nmmdpatnyeckme yansol.

[Tpyn 0OHapPYXXEeHUN OTKNOHEHWNN B 300POBbLE XKUBOTHOTO, BbIpa)KeHHbIX NAaTONMOrMYEeCcKUX NpoLLeccoB UM B
criydae, ecnu rnpoOTOKONOM 3KCNepUMeHTa npegycMoTpeHa oLeHKa CUCTEMHOW TOKCUYHOCTU, BO3MOXeEH 3abop
OPYrux BHYTPEHHUX OPraHoB.

[1ns npoBeaeHns rmcTonorM4ecknx nccneaoBaHnin Belpe3aHHble y4acTKM TKaHW obpabaThIBatOT Mo npu-
HATOW cTaHOdapTHOW cxeme: bukcaunsa, pasmMernibyeHne, NpUuroToBreHne BNoKoB, N3roTOBNEHNE CPEe30B N UX
oKkpacka. B oTtueT 3anmceIBaloT pacnofioXXeHne MMniadTaTa, YMcrno cpe3oB n nx opmy.

[Mpn ncnonb3oBaHUU TpagULMOHHBIX METOAUK BblAENEHHbIN obpaseLl, TKaHU C UMNIaHTaTOM BCKPbIBAOT
0o nnu nocne obpaboTKM KOHCEPBAHTOM U PETMCTPUPYHIOT B OTYETE COCTOSIHUE MOBEPXHOCTN UMMaHTaTa U
OKpY>KatoLWKMx ero TkaHen. Heobxoammo cobntogaTtbh 0cobyo OCTOPOXKHOCTL, UTODOLI HE NOBPEANTb TKaHWU, Npu-
nexkaluue K noBepxHoOCTU UMNaHTaTa.

[Mpn nccnenoBaHUM NOBEPXHOCTU pasaena UMniaHTaTa n TKaHWU npeanoyTUTENbHO MPUMEHATb TBep bl
nnacTuk ana dopmMmnupoBaHunst 6NoKoB obpasua TKaHU ¢ UMNNaHTaToMm in Situ. [ns npurotoBneHnUsa rmcTonorn-
YECKMX CPE30B UCMOMb3YIOT COOTBETCTBYHOLLME METOAMNKN,

Heobxogmnmo npoaeMoHCTPUPOBaTh, YTO METOAUKA NOArOTOBKU DITOKOB € UCMOMb30BaHUEM NM1acTuKa He
BbI3bIBAET 3HAUUTENBHBIX UBMEHEHUA CTPYKTYPLI TKaHWU, MpUneratoLlen K NOBepXHOCTU MMMIaHTaTa.

[ PUMEYAHWNE— ﬂ,J'IFI EMATKUX» UMINTaHTATOB B MATKUX TKAHAX MNOATOTOBKY 06p33u0|3 AlA TMCTOJTOTNMHEeCKOro
dHaln3a crnegyert nposoanTb bes vaalleHnsHd UMIJiaHTarta.

5.5.4 Mukpockonu4yeckme uccneagoBaHus

Cuctema 6annoB, npumMeHaemMmasa aAng oUueHKU rmcTonorM4ecknx UccneaoBaHui, 40MKHA YYUTLIBATL CTe-
NeHb MECTHOW peaKkumn TKaHW nNo obnacTt ee pacnpocTpaHeHUsa NMbo KONUYECTBEHHO (Hanpumep, B MUKPO-
MeTpax), NMbo NONyKONMYeCTBEHHO (CM. NpunoXxeHune E). PernctpupytotT opueHTauulo MMnnaHTaTa B cpese,
YUCIIO CPEe30B U reOMeTPUIo cpesa.

OueHUBaOT N PErMCTPUPYIOT cneayowmne napameTpbl OUoNorM4ecKkon peakLnm:

- cTeneHb pmnbposa/TonwmnHy prndposHon Kancynsl (B MUKpoMeTpax) U BocnaneHus;

- AereHepauuio, onpegensemMyio UsmeHeHUAMU B MOPpdpONornm TkaHu;

- YACNO U pacnpeaeneHne KNneTok, XapakrepusyoLwmnx BocnannMtenbHbIM NPOLECC B cpe3ax TKaHU, Takux
Kak nonumopdposigepHble HEUTPOMP UL, NTUMAPOLUNTEI, NasMaTUuveckne KneTkn, 3o3nHodunel, Mmakpodparm
MHOrosAepHble KNeTKN, B 3aBUCUMOCTU OT PaCCTOAHUA OT rpaHuubl pasgena MMnnaHTaT/TKaHb;

- Hann4vuMe, cTeneHb U TUM Hekpo3a TKaHW;
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- Apyrne napameTpbl, XapakTrepusytowme N3MeHeHUsa TkaHW, HanpumMmep Hann4ue npoLecca Backynapu-
3auunmn, obpasoBaHue XNPOoBOro MHPUNbTPAaTa, rpaHynemM U KOCTHOWN TKaHMW;

- NapaMeTpbl MaTepuana, Takme Kkak Hanundue dpparmMeHToB U (UNX) OCKONKOB, popMa 1M nokanunsauung
OCTaTKOB AerpagupyemMoro martepuana;

- KAYeCTBO N KONUYECTBO BPOCLUEN TKaHK AN NOpUCTbIX U bruoaerpagupyemMmbiX MmaTepmanos.

ObHapyXeHHble AoKasaTenbCcTBa OoTpULaTENbHOW MMCTONOMMYECKOU peakum A0MKHBI ObITh NOATBER-
XAeHbl MUKpogoTOorpageuamMu.

[1py UMNNaHTauMM B KOCTHYIO TKaHb rpaHuLa pasaena Mexay TKaHbo M MaTepuanom npeactaBnaeT 0Co-
ObI HTepec. OLeHNBAOT Kak Niowaib KOHTakTa KOCTHOW TKaHWU ¢ UMMMaHTaToOM U KONMYEeCTBO KOCTHOW TKa-
HA, PacnonoXeHHoOW BOMU3M MMNNAHTaTa, Tak U NPUCYTCTBUE APYrMX HekanbUUAPUUMPOBAHHBLIX TKaHEW.
PernctpupytoT Hanmume npoLeccoB pes3opodunn nnnm gopmMmnmpoBaHMe KOCTHOW TKaHMN.

5.5.5 OueHKa MecCTHOU peaKLUun TKaHen

[Tormepbl KONMYeCcTBEHHLIX CUCTEM OLeHKU nNpuBedeHsl B [17], [18], [25], [26].

[TprmMepbl NONYKONMMYECTBEHHLIX CUCTEM OLIeHKU NpuBeaeHbl B NpunoxeHun E.

LononHNTENbLHO NpUMepPbl APYrMxX CUCTEM ANA OLEHKN MECTHOW peakLun TKaHen npuBedeHbl B OMONNOT-

pagun.

6 OTyeT 06 UCCNegoBaHUN

OT4yeT 00 nccnegoBaHUM OoMKeH ObITb AOCTATOMHO AeTann3npoBaH, YTobbl Obifa BO3IMOXHOCTL ANS
NPOBeAEHUA HE3aBUCUMOMN OLIEHKU pe3ynbTaToB. OTYET A0/MKEeH BKMoYaTh B cebd coaepkaHmne 5.1 — 5.5,
Kpome Toro, B oT4eT AOMMKHAa ObITb BKOYEHa cneayrowas nHdopmauus:

a) nMnnaHTMpyemble obpasLbl

- ONUCLIBAOT CBOUCTBA NCCNEeayeMOoro 1 KOHTPONbHOro obpasyoB, Takne Kak HauMeHoBaHUA 1 PUusnyec-
Kne CBOMUCTBA, COCTOSIHNE MOBEPXHOCTU, popmMa, pasmMmep U macca, popma nMmnnaHtara. O60CHOBLIBAKOT Bbl-
Oop BMAa KOHTPONLHOroO obpasua n reomeTpuyeckyro dbopmMmy MMNMAHTUPYEMOro MaTtepuana;

D) XXMBOTHbIE N NpOBeAeHNe UMMNaHTaLU K

- 0OOCHOBBIBAOT U BHOCAT B OTYET BXA, Nopoay, Nof, Bo3pacT, Maccy M MECTO NONyvYeHUs (poXaeHus )
XXUBOTHBIX. TakKe A0TKHbI ObITb OTMEYeHb! YCIMOBUS UX COAEPKaHUA, PaLMoH N COCTOSAHME 300PpO0OBbSA. Peruc-
TPUPYIOT BCe pesynbTaTthl HAbNOAEHUN BO BpeMSA UCCNeaoBaHUS;

- YKa3bIBaOT U ODOCHOBLIBAKOT UCMNOMIb3yeMble MeToAbl UMMNMaHTaLUMK, BKIOYas BUO XUPYPrMvyeckoro
BMeLlaTenbCcTBa, crnocobd aHecTe3nn 1 HaMMmeHoBaHMe nocTonepaunoHHbIX 06e3bonMBaroLLMX CPeacTB, NoKa-
nM3aunio UMNINaHTaToB, UX YNCIO HA O4HO XMBOTHOE Ha KaxXabl nepuoa HabnwoaeHus;

C) U3BNeYeHne 1 NoaroToBKa K TMCToNormMyeckomMmy aHanumsy

- OTYET OOMKEH BKMtoUaTh B cebsa onucaHne MmeToankm N3BnevyeHns UMNNaHTaToB. 3anuckiBatoT YMCO
M3BNEYEHHbIX MMMNAHTaTOB U3 OQHOMO JKUBOTHOIO 3a onpeaeneHHbin nepmnoa HabnoaeHus;

- B OTYEeT BHOCAT pe3ynbTaThl UMNNaHTaUMK, BKNoYasa MaKpOCKOMUYECKYIO XapakTepUCTUKY MMNNaHTa-
Ta, TKaHU N opraHoB. ONUckIBalOT METOAUKN, UCNONb3yeMble ANna oukcau 1 NoAroTOBKUA TMCTONMOMMYECKNX
Cpe30B,;

- ONUCLIBAOT METOAbI U pe3ynbTaThl TMCTONMOMMYECKOro aHanmsa 30Hbl UMNIaHTaunMm n Nboro opraHa ¢
N3MEHEHNAMW, BNMOTb A0 COCTOSIHUS HEKPO3a;

- AN AerpagnpyemblX MmatepuanoB B oT4eTe He0DX0oAUMO NpeacTaBiUTb AaHHbIE O CTEMNEHU Aerpaga-
LMK, BKITHOYaa onucaHune CoCTOSAHUS MaTepuana (Hanpumep, Hanndne gpparMeHToB, rens, Kpuctannos, gmb-
PO3HOWU TKaHW);

d) Makpockonuyeckne n MUKpoCcKonnyeckne nccneaoBaHus

- NP MaKPOCKOMUYECKOM UCCeoBaHNM NPOBOAAT Kak obcneaoBaHne KaXKaoro MMnnaHTaTa, Tak M Mak-
pOCKoNUieckoe nccneaoBaHne BHELLHEro BMaa TKaHeW, OKpyXKatoLWnX uMmnnadTaTtel. B oTyeT BKNHOYAOT BbIBO-
Obl, cAenaHHbIe NMPU KaXXaoM rMCcTONorM4eckom UccneaoBaHum;

e) OKoH4YaTenbHas oLeHKa

- OTYET O0/MKEH cogepKaTb CPaBHUTENbHYIO OLUEHKY MECTHBIX peaKkun TKaHen ¢ noapoOHbIM OnMcaHn-
eM BMonornyeckoro oTBeTa Ha UMNIaHTauule nccneayemMoro U KOHTponbHoOro obpasuos.

[ PUMEYAaHWNE— Ecnn KoHe4YHOU HeJlby UMITTTIaHTUPYEeMOIro Martepunalia ABIHEeTCA MNoJiHoe BOCCTaHOBITEHUE
TKaHW, TO cledyeTt oueHnBaTb HE CTEelNeHb Aerpagaumn UMIrJriaHtTarta, a cterneHb HaTMBHOCTU TKaHW B 30HE UMITIaHTAUUN.
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[MpnnoxeHve A
(cnpaBo4HoOe)

O6Lwune nonoxeHus o BIIMSAHUU CPOKOB UMMIIAHTALUU U TKAHEBOM peakKLuMU Ha npoLecchl
aerpagauum n pesopoumm matepuanos

OxXnpaeTtcs, YTO TKAHEBLIW OTBET HA UMNMAaHTAUNIO AerpagupyemblX matepruanoB byaet oTnmyaTtbCs OT OTBETA Ha
buoctabunbHble TBEpAbIE MaTtepuansl. Heobxoanmo nog4vepKkHyTh, YTO CTAbUNBHOE COCTOAHUE AerpagupyemMblX MaTepu-
anoB MOXeET BbITb AOCTUNHYTO TONBKO NOCNE NOMHON agerpagaumm n agecopbunm umnnanrtara. 1o JOCTUXEHNA 3TON CTaaum
NPONCXoaUT NOCTOSIHHOE B3aUMOAEVNCTBUE Aerpagnpyowero matepuana ¢ okpyxxarwuwen TkaHblo. Kak npaeuno, BO BpeMs
dasbl gerpagaumm MoXeT HabnogaTbCs XPOHUYECKUU BOCNANUTENbHbIM OTBET, HO NOKaANbHAA MCTONOIMS JOMKHA BEp-
HYTBCSH K HOPME Mocne gerpagaunm nMnnadrarta. Takum ob6pasom, 0CTaTtouHbIN MUHUMATIbHbIM TKAHEBbLIW OTBET, 0ObIYHO
NpUpaBHMBAEMbIN K « DMOCOBMECTUMOCTUY, MOXET noTpeboBaTb Nnepnoga uMnnaHTaumm, paBHoOro no AnnTernbHOCTU Aer-
pagaunoHHOMY nepuoay martepuana. Tak Kak gerpagaumns sABrsaeTcs HEMPEPbIBHbIM MPOLUECCOM U CYLLECTBYET BO3MOX-
HOCTb «B3PbIBHOMO» BbIOpOCa MPOAYKTOB Aerpagaumn, Takke Heobxoammo oOueHMBaTb TKAHEBLIMW OTBET Ha
NPOMEXYTOUHbIX CTaausaX aerpagaunm ans onpeaeneHns MeCTHbIX HEDNAronpUSATHLIX OTBETOB HA OCTATOYHbLIN MMMIIAH-
TaT U NPOAYKTLI €ro gerpagauun.

HNerpagauns in vivo B peanbHOM BPEMEHN MOXET NOTpeboBaTh 4OCTATOHMHO ANUTENBHOIO NEPUOAA BPEMEHN, NPe-
Xae vem dyayT AOCTUIHYThI MONHas gerpagayunst oopasua nnm ctabunbHoe COCTOSIHME TKAHEBOro OTBETA. Takmm 0bpasom,
MOXET BbITb pacCMOTPEHa MMNNaHTauns B YCNOBUSIX in vilro npeaBapuTenbHO AECTPYKTUPOBAHHOIO MaTepuana (Hanpw-
Mep, notepst macceol 4o 50 % nnu notepst 50 % mexaHn4veckon cunol) ans bonee BLICTPOro AOCTUXEHUS Bonee No3gHUX
cTaguvun gerpagaumm nocne nvnnadrauun. Tem He MeHee, Takne YyCKOPEHHbIE NCCNeaoBaHUA HE MOTYT 3aMeEHSATb ApYrve
ncenegoBaHUAa UMNINAHTATOB, HEODXOAMMbIE AN NONHOW XapaKTePUCTUKKN AerpagaunoHHoro npoduna marepvana in vivo
B pearbHOM BPEMEHMN.

[TonoXxeHns HAaCTOSAWETO MPUIOXEHUS TaKXKe MPUMEHNMbI K OLLEHKE MECTHbIX 3pheKTOB Aerpagupyembix maTepua-
OB, UCMNOJIb3YEMBbIX, HANPUMEP, B KAYECTBE HOCUTENSA ANA Me4NEHHOro BblAeNeHUs NeKapCcTBEHHbIX BELWECTB, Aerpagu-
PYEMbIX UMMMNAHTUPYEMbIX MATPUKCOB AN MeAUUMHCKMX wu3gennn B 0bnactm TKAHEBOW WHXEHEPUM WU KaK
pe3opbupyemoe BHELWLHEE NOKPbITUE AN BUocTabunbHbIX UMNNAHTATOB.
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[MpnnoxeHve B
(obsA3aTenbHoOE)

MeToabl MMNNaHTaLUU B NOAKOXHYIO TKaHb

B.1 Obnactb npumeHeHuns

HaHHbIN MeTOa ncenegoBaHns UCNONMb3YIOT AN OUEHKM DUONOIrM4YeCckon peakumnm NogKOXHON TKaHU Ha UMMNIIaHTU-
pyemMbln martepwuarn.

MeToa ncnonb3yoTt aAns cpaBHEHUSA BUONOMMYECKOro 4eNCTBUS OOHOIO U TOrO XXe Matepuana ¢ pasHOW TEKCTYPOU U
Ka4eCTBOM MOBEPXHOCTU, a TAKXKe AN OUEHKU AEUCTBUA Pa3nnU4HbIX BUAOB 00paboTkm nnm cnocoboB moanduunpoBaHUS
Martepuana.

B.2 OCHOBHbLIC NONOXEeHMA

METOJEI, MO3BOIIAET CPaBHUTb 6MOJ'IOFH‘-IECI{yPO peakKunio Ha UMIMNIaHTaTbl, U3roTOBJI1€HHbIE U3 NCCIedyemMoro Mmartepun-

ana, ¢ buonorM4Yeckon peakymen Ha UMNNaHTaTbl U3 KOHTPOINbHbLIX MaTEPUanoB, NPUMEHAEMbIX B MEAULIMHCKOW MPaKTUKE,
BMOCOBMECTUMOCTb KOTOPbIX AOKa3aHa.

B.3 Uccnepayembie obpa3subl

YcnoBus NPUroToBNEHUS NCCINEeAYEMbIX U KOHTPOIbHbBIX 00pa3LoB n3noxeHol B 4.2. Paamepbl umnnaHtara 3aBUCcAT
OT pa3MepoB SKCMEPUMEHTANbHOIO XXUBOTHOIO.

Kak npaBuno, NpuMeHsoT 0bpasubl crneayrowmx pasMmepoB:
a) obpasubl matepuana B opme nNneHoK nnu nnactmi agnametpom ot 10 go 12 mm n tonwmHom ot 0,3 4o 1 mm.

[TpumedaHwune— [Onsa npoBeaeHnsi OLEHKM NONUMEPHOro matepuana B popme nnacTmHbl 0COBEeHHO NoaxoanT
NOAKOXHbIN YHACTOK, PACIMONOXEHHbIN HUXKE MbllUbl panniculus carnosus. Bo BHYTPUMBbILLEYHOM y4acTKe Takon marepuart
MOXeT 00pa3oBbIBaTh CKNAAKW, YTO BINUSAET HA OUEHKY AENCTBUS MaTepuana per se;

b) MOHONMUTHBLIE 0Bpa3ubl B opmMe UMnmHapa ¢ 3aKpyrneHHbIMK Kpasmum aunametpom 1,5 mm n AnnHonm 5 mwm.

C) HEMOHONUTHbLIE TBEPAblE 00pa3Lbl (BKNOYAsS MOPOLWKK) TOTOBAT B TpybKax anameTtpom 1,5 MM 1 AnvHom 5 mm
(cm. 4.2).

B.4 3KcnepumeHTanbHbIe XXUBOTHbLIE U YYACTKN UMIMJTAHTaAL WM

MiMnnanTaTtel BBOAAT B MOAKOXHYIO TKAHb CNUHbI B3POCNbIX MbILLEN, KPbIC, MOPCKUX CBUHOK UMK KPONMKOB. Bblibnpa-
IOT XXKUBOTHbLIX OOHOIro BUAaa B COOTBETCTBUU C nonoxeHmsmum NCO 10993-2.

[nsa kaxgoro nepuoga nMmniadtaumm Ncnonb3yloT HE MEHEE TPEX XUBOTHbLIX M YUCITO MMNMAHTALUNOHHbIX YH4aCTKOB,
aocrartodnoe ans eeeaeHnst 10 nccnegyemboiX n 10 KOHTpONbHbIX 06pasuoB. [pn 3abope HECKONBbKMX 06pa3L 0B TKAHU U3
OQHOro Mecta MMNMaHTauum paccTossHNE MEXAyY MCTONMOrMYECKUMUM cpe3amMmn AOIMKHO BbITb HE MeHee 1 CM.

Ecnun B Ka4ecTBe KOHTPONbLHOIO 0bpasua ncnonb3yeTcs XOpPoLO N3BECTHLIN BUOCTabUNBbHLIM MaTepuarn, ToO MOXHO

OLEHUBATb TKAHEBYIO peakLUMIo TOMbKO Ansl 0AHOro BPpEMEHU MNNaHTauun. 370 peleHne 40mKHO bbiTb 060CHOBAHO U A0-
KYMEHTUPOBAHO.

B.5 lNpouepypa nmnnaHtaumm

Cneayert BbibpaTtb 0O4AWH N3 ABYX METOAOB MMMNNAHTaUMKn, onncaHHblX B B.5.1 n B.5.2.

B.5.1 UmnnaHTauua B obnacTtb cpeaHen JIMHUU CMNWHbLI

Pa3pe3alnT KOXKY U TYNbIM pacceyeHneM aenarTt oauH unmn bonee kapmaHoB. OCHOBaHWE KapmaHa pacrnosnaratT Ha
pacctosaHum bonee 10 MM OT NUHKMK pa3pesa. B KaxXabin NOAKOXHbLIW KAPMaH MOMELWLAoT No 0gHOMY UMMNAaHTaTY Tak, YToObl
MMMNAHTaTbl HE conpukacanuck apyr ¢ gpyrom. Kak anbtepHaTnBy MOXHO UCMNONBb30BaTh 06€ CTOPOHbI CMNHBLI XXMBOTHOTO.

[ PUMEYAHWNE— ﬂ,OﬂyCI{EIETCFI rnomMmellarb UMIJIaHTAT B Hy}I{Hblﬁ yHaCTOK C NMNOMOUWbH TPOKapaA.

B.5.2 UMmnnaHTtauusa B WWeK

Y Mblwen genatoTt Hagpes 4nmMHon 1 cm Hag KpecTuoM U TyrMbiM pacceveHunemM nogrotaBnmBaoT NOAKOXHbIWN TYH-
HEMNb, HAaNPaeBneHHbIN K Wee. 3ateM MMMNNnaHTaTt NpoTankmBatloT Yepes TYHHENb U pa3MeLlarT ero B wee [23], [24].

Y KpbIC UMNNAHTUPYIOT MO 0QHOMY 06pa3suLy KOHTPONBHOIO U NCCNeayemMoro MatepmarnoB oTaensHo B 06€ CTOPOH®L!
Wewn Tak, YToObl MMMNNAaHTaTbl HE conpuKacanucs apyr ¢ apyrom. Kak anstepHatmBy MOXHO UCMONb30BaTh 06€ CTOPOHbI
lwen un (Unn) 3agHne Horw.

Ha ornpegesrieHHoOM pacCTtoaAHUN OT UMIJ1aHTaTa TyHHEe b 3aKpblBaloT C NMNOMOLWBHO TPEX CTEXXKOB MNoAgxoadwero Wwoe-
HOIO Martepuarlia angd rnpeaorepaweHnAd casura nMIiliaHtTarta.

B.6 NMpoaonmxutenbHOCTL MMNNAHTALNWN

[TpoAOMKNTENBHOCTb MMNAaHTaUMK, 0becnevnBatoLLyo CTabunbryto dasy GMonornveckon peakumm TKkaHu, Bbioum-
pPaloT B COOTBETCTBUU C 5.3.

B.7 OueHka bnonorn4veckon peakumm
bruonornyeckyto peakunio OLEHMBAIOT B COOTBETCTBUU C pasaernom 5.

B.8 ®opma oTyeTa 06 nccneaoBaHuu

Pe3ynbTaThl UCCMEeA0BaHNA U 3aKTIOHUTENbHbLI OTHET NPeACcTaBNAOT B COOTBETCTBUM C TpeboBaHusiMm pasgena o,
BKNtoYas 000CHOBaHUSA BblIOpaHHbIX cneundnyecknx MeToaoB NccrneaoBaHus.
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[MpynoxeHue C
(oba3aTenbHoOe)

MeToa MMNNaHTaLMM B MbILLUEYHYIO TKaHb

C.1 ObnacTtb npumeHeHUA

[HaHHbIn MeTOA MCMONB3YIOT ANA OLUEHKN peakUuUn MbllLEYHOW TKAHW 3KCNEPUMEHTAbHbIX XXUBOTHbBIX HA UMIMTIAHTU-
pPyemMbIN maTepuarn.

C.2 OCHOBHbIC NONOXeHWnA

Mmnnanrtar BBOAAT B MbIWWEYHYIO TKaHb 3KCIMNEPUMEHTaAlIbHOIO XXUBOTHOTO. METOJEI, MNo3BOJIHAET CPaBHUBATD brnonorm-
HeCKYIO peakKuuid Ha UMIJ1aHTaTbl N3 UCCIeayeMblX MaTepmnarnonB C Bronormyeckon peakumeﬁ Ha UMIT1aHTaTbl U3 KOHTPOJ1b-
HbIX MaTepnarioBs, NPUMMEHAEMbBIX B ME.EI,MLI,MHCI(OF’I NMNPakTnkKe, BnocoBMEeCcTUMOCTb KOTOPbLIX AOKa3aHa.

C.3 Uccneanyemble obpasybl

Obwme TpedboBaHUSA K NOAroTOBKE UCCNeayemMblX U KOHTPONbHbIX 06pa3uoB npueedersl B 4.2. Paamepbl MNNaHTa-
Ta BbIOUpaT NCXoaa N3 pasmepoB MbllL, BbIDPAHHOW rPynnbi.

[ns napaeepTedbpanbHbIX MblLLL KpONnKa 06bIMHO MCNONb3YOT 0bpasub! wupuHon ot 1 Ao 3 mm u gnmHon 10 mm. B
HEKOTOPbLIX Crny4asix MoryT 6biTb MMNNAHTUPOBaHL! 0bpa3subl gnametTpom 4o 10 MM 1 TONWKMHOW A0 3 MM.

Obpasubl 06bIMHO UMEKOT 3aKPYITNEHHbIE KPasi U KOHLLbI.

C.4 OKcnepvMeHTarnbHbIe XNBOTHbIE U 30HbI UMIJIAHTALMN

[lToa aHecTe3anen MMNNaHTaTbl NOMELLAIOT B MbILWWEYHYIO TKaHb XXUBOTHbIX. Pa3dMep MbIlLEYHOW TKaHW JOITKEH ObITb
OOCTATOYHbIM AN pasMeLlleHnsa MNNaHTupyembix 06pasyoB. [nsa Kaxaoro nccnegoBaHmnsa NCNonb3yoT UMNNAaHTaT TOnMb-
KO OHOro BUaa.

[TpumeyaHwune—B kadyecTBe MECT MMNNAHTaUUM NpegnovTUTENbHbI NapaBepTebpanbHble MblL Lbl KPONMUKOB.
[Nns o6pasuoB HEGONbLWLIMX pa3MepoB MOXHO MCNONMb30BaTb Ar0AUYHbIE MbILLLbI KPbIC MU MbllLUbl 6egpa KpOIUKOB.

[na kaxxgoro nepnoga nMmnnaHrauum Ncrnosb3yoT HE MEHEE TPEX XUBOTHbLIX Y YNCIIO NMMNIAHTAUMOHHbIX YHACTKOB,
pocrtartovHoe ansa eeegeHus 10 nccnegyemblX 1 10 KOHTPONBbHBIX 06PA3LOB.

Ecnv npegnonaraeTcsi, YTO KOHTPOIbHbIN 0Dpa3sel MOXET Bbl3BaTh peakuuto, 3Ha4YNTENbHO DONbLLYIO, YEM OXMUaae-
MbI MUHUMAIbHbBIV OTBET, CleAyeT UMNIAHTUPOBATL B MECTO, NPOTUBOMNONIOXHOE HAXOXAEHMIO nccneayemoro obpasua,
OONONMHUTENBHbBIM KOHTPONBbHbLIM 06pa3sel, 0 KOTOPOM N3BECTHO, YTO OH BbI3bIBAET MUHUMATbHYIO PEaKLUIO TKAHW.

Ecnn KOHTPONbHBLIM 0BPa3LOM ABMAETCH XOPOLO U3BECTHbLIM BoCcTabunbHbIV MaTEPUan, TO MOXHO OLEHUBATL TKa-

HEBYIO pPeakuuto TONbKO ANns 04HOro BPEMEHN UMNNAHTaAUUN. ITO pelleHne AOMKHO DbITb 000CHOBAHO N AOKYMEHTUPOBA-
HO.

C.5 lMpoueaypa nmnnaHTaumm

MmMmnnaHTaumio NpoBoAsAT € NOMOLLLIO UMbl ANA MOAKOXHbIX BNPbICKUBAHUK UKW Tpokapa. [lnsg umnnaHtatoB O0rb-
LLIOro AnamMeTpa MOXHO UCNONb30BaTh APYIMe MeToabl UMMNaHTauumu.

Mceneayembie 0bpasubl MMNNAHTUPYIOT B MbllWUbl TeNna Tak, 4YTobbl HanNpaBneHne ocu uMnnaHTarta obino naparn-
NenbHO MbILLEYHbIM BOMOKHAM.

B napaBepTebpanbHyo MbllLY KPONMKa MMNNAHTUPYIOT NO YeTbipe obpasua ncecnegyemoro marepmana ¢ OaHow
CTOPOHBbI CMUHbI Ha paccTosiHum 25 — 50 mm OT cpegHen NMHUM napannenbHO MNO3BOHOYHOMY CTONOY M NPUONN3NTENBHO
Ha paccTosiHuM 25 mm apyr ot gpyra. Kaxaomy XX MBOTHOMY UMMMNAHTUPYIOT TAKKe YeTblPe KOHTPOIbHbIX 0Dpa3Lua B KOHTPa-
nartepanbHyo MblLLLLY.

C.6 lNpoaoonxntTenbHOCTb MMNMAHTALMN

[Tpog4omKnTenbHOCTb MMNNaHTauUnn, obecneumBaroWyo YCTONYMBYIO pa3y BMONOrM4Yeckon peakymm TKaHn, Bbibun-
PalOT B COOTBETCTBUU C 5.3.

C.7 OueHKa bmonornvyeckKkoun peakumm
Buonornyeckyo peakuuio OLEHNBAKOT B COOTBETCTBMM C TpeboBaHnsiMmn pasgena 5.

C.8 ®opma oT4veTa 00 NccnegoBaHUM
PeaynbTaTtbl CCNeaoBaHns U 3aKNOUYNTENBHBIM OTHYET NPEACTaBMAIT B COOTBETCTBUM C TpeboBaHUAMK pasgena o.
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[MpnnoxeHwne D
(obsA3aTenbHoOE)

MeTog MnnaHTauuM B KOCTHYIO TKaHb

D.1 Obnactb npumeHeHUA

[HaHHbIM MeToa nccneaoBaHnsa NCNOMNb3YIOT AN OUEHKM DMONOrMYECKOn peakumm KOCTHOW TKAHM HA UMNNaHTUpPye-
MbI MaTepuan. Bbibop mecta uMmnnaHTaumm B pelet4vaTyto («rydbuaryio» ) unm nroTHY0 YacTb KOCTU 3aBUCUT OT PYHKLUWNO-
HanbHOIO UCNOMb30OBAaHUA MaTepmana B MEAULIMHCKOWN NPaKTUKE.

MeToa ncnonb3yoT Ans cpaBHEHUSA BUONOMMYECKOro AeNCTBUS OAHOIO U TOrO XXe Mmatepuana ¢ pasHOW TEKCTYPOU U
Ka4eCTBOM MOBEPXHOCTU, a TAKXKe AN OUEHKU AEUCTBUA Pa3nnU4HbIX BUAOB 00paboTkm nnm cnocoboB moanduunpoBaHUS

MaTepuana.

D.2 OcHOBHbIE NONOXeHUA

MmnnaHTar BBOAAT B KOCTHYH TKaHb 3KCNEPUMEHTAIIbHOIO XXUBOTHOIO. METO,EI, MNo3BOJIHET CPaABHUBATD brnonornyec-
KVHO peaKunio Ha UMIJ1aHTaTbl U3 UCCliedyeMblX MaTepunalioB C Bruonornyeckoun peal{umeﬁ Ha UMIJ1aHTaTbl N3 KOHTPOJIbHbIX
MaTepunarnoe, NMnNpumeHHemMblX B ME,EI,HLI,HHCI(OF’I NPakTnKe, BNOCOBMECTUMOCTDb KOTOPbIX AOKAd3aHA.

D.3 Uccneayemble obpasubl

Obwmne TpeboBaHUS K MNPUTOTOBIEHNIO NCCNEAYEMbBIX N KOHTPONbHLIX 00pa3uoB NpuBedeHbl B 4.2.

D.3.1 ®opma MnnaHTupyembix obpasuoB

[TpumeHnsitoT 0bpasubl B hopme BUHTA, YTODLI 06ecnevnTb YCTONHNBYIO HEMOABUXXHOCTE MMMNAaHTAaTa B KOCTU. Ecnu
N3roToBneHne obpasua B PopmMe BUHTA HEBO3MOXHO, TO AONYCTUMO UCMONBb30BATb UMNNAHTAT UMNMMHAPUYECKON DOPMBI.
B 3aBMCUMOCTM OT NpUpoabl maTepuana n uenu nccneagoBaHus AonyckaeTcs Cnonb3oBatb 06pasubl Apyron dopmbl (Ha-
npumep, BONTLI, CTEPXKHWU, NACTbI).

D.3.2 Pa3mepbl nccneayemoix oopasuos
Pa3Mep uMmnnaHTaTa onpegenseTcs BbIbOpPOM SKCNEPUMEHTANBHOIO XUBOTHOIMO U pasMmepaMmmn KOHKPETHON KOCTH:
- KPOJNTMKN — UUNUHAPUYECKUE MMMNAHTAaThl AMaMmeTpom 2 MM U ANNHON 6 MM;
- cobakun, OBLbI U KO3bl — UMMUHAPUYECKNE MMNNAHTATbl AnameTpom 4 MM U AnnHon 12 mm;
- KpOnNuKK, cobaku, oBLbl, KO3bl, CBUHbY — OpTONeanYeCcKue BUHTOBbIE MMNNAaHTaTbl A5 KOCTHOW TKaHw oT 2 4o 4,5 mm.

D.4 9KcnepuMeHTarnbHbIe XXUBOTHbLIE M YHAaCTKU UMMJTAHTaALNW

D.4.1 9KcnepyuMeHTarNnbHbIe XNBOTHbIE

MiMnnaHntayuio NpoBOAST B KOCTU MENKUX MPbI3YHOB, KPOINMUMKOB, cobak, 0Bel, k03, CBUHEWN. [1pn BbIDOpe BUAA SKCre-
PUMEHTaNBbHOIO XUBOTHOIO pykoBoacTByoTCA nonoxeHnamm VCO 10993-2. Bungoeblie pasnnuna nrpatot BaXKHYHO ponb B
dn3nMoNormm KOCTHOW TKAHU, YTO HEODXOAMMO YUMTbIBATL NEPEe] Havanom ctagum uMmnnadtaumm. CBOMCTBA KOCTHOWN TKAHW
MOIYT BapbUPOBAaTLCH B LUMPOKNX NMpedenax XMBOTHbIX O4HOro BMAa, BblpalleHHbIX HE O 3KCNEPUMEHTallbHbIX LENeW,
NO3TOMY CNneayeT yuYnTbiBaTh NNTOTHOCTb KOCTHOM TKaAHW NPU BbIbope Noaxoasilero 3KCNePUMEHTaNnbHOMo XXMBOTHOIO N UH-

Teprnpetraunn pe3yribtatoB UCCreidoBaHWA.

D.4.2 YyacTKyn MmnnaHTauumv
Onsa nmnnadTaumm ncenegyembiX M KOHTPOINbHBIX 06pa3uoB UCNONb3YIOT 3KBUBANEHTHbLIE aHATOMUYECKUE YHACTKM.

Mcecnegyemble MnnaHTarsl pacnonaratoT KOHTpanartepanbHO N0 OTHOWEHUIO K KOHTPOINbHbIM 0bpasuam. Y4HacTKn UM-
nnaHTaunm BblIbnparoTt ¢ y4eTOM MUHUMU3AUNM PUCKA CMELLEHNS nMmnnanTarta. 1o kpanHen mepe, HeobxXoaAnMo nccrneo-
BaTb Mo 10 nccnegyembiX n 10 KOHTPONbHbLIX 0Opa3uoB ANA KAXA0ro UMNIaHTauyuoHHOro nepmnoga. ECnvm KOHTPONbHLIM
obpasyom aBnsietcsa bnoctabunbHbIM 0b6pasel, TO MOXHO OLUEHMBATL TKAHEBYIO PeaKkLUMIo TOMbKO AN 0QHOro BPEMEHU NM-

nnaHTayum. 3TO pelueHne AomKHO b6biTb 060CHOBAHO U JOKYMEHTUPOBAHO.

[Tpunmedanune—Onaumvmnnadtaumm nogxoast dbegpa v obnactb bonbwon bepuoBoun KocTu. pyrne mecta nm-
NNaHTaUUN TOXKE BO3MOMKHbI.

BeibupatoT cnegyrowee Yncno y4acTKkoB UMMIMAHTALWM:

- HE Bonee WecTn y4acTKoB (TPY AN nccnegyemoix obpasyoB v TPU ANA KOHTPONbHbLIX) — ANS1 KPOIUKA;

- He bonee 12 y4yacTKOB (WWIEeCTb AN uccneayemblX 06pasuoB M WECTb ANA KOHTPONbHbIX) — Ans cobaku, OBLUbI,
KO3bl UM CBUHBMW.

He ponyckaetcsi ucnonb3oBartb bonee 12 y4acTkoB AnNs MMMNAaHTauMm Ha OgHOM XXUBOTHOM.
Pa3Mepbl, MACcCy U BO3PACT XMBOTHbIX, 8 TAKKE y4acTOK MMNIIaHTaLuM BbiIOMpAatoT C y4eTOM TOro, YTOObI pasmeLle-

HUEe UMNMaHTaTa He ObINo NPUYMHON YBENUYEHUS1 ONACHOCTU NaToNorM4Yeckoro nepenoma B uccnegyemom ydactke. [pu
MCIMONb30BaHUN MONOAbIX XUBOTHbIX HE AOMNYCKAETCs UCMONb30BaTb YYaCTKU, OTHOCALLMECH K aNUU3y, Unun Apyryto He-
3penyto KOCTb.

D.5 MNMpouepypa nmnnaHtaumm

[Tpy noaroToBKe Mmecta MNIaHTaumMm B KOCTHOW TKAHW UCMOMNb3YIOT ApPerb C HU3KOW CKOPOCTbIO CBEPNEHUs], Npepbi-
Basi CBEprieHne gnsi 0OuMnbHOro yBnaxHeHust Granonormiecknm pacTBOpPOM 1 OTCacbiBaHUS. Ype3mepHoe HarpeBaHne Mmo-

KeT NnpuBecCTtn K HaCTUHHOMY HEKPO3yY KOCTHOW TKaHMW.
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BaxHo, 4TOObI AMamMeTpbl UMNNaHTaTa 1 UMNNAHTALUOHHOIO NOXa B KOCTU AOCTATOYHO XOPOLWO noaxoannu apyr K
apyry Bo nabexaHue popmmposaHus ombposa TKaHW.

OBHa)xatoT DOKOBYIO MOBEPXHOCTb KaXaon beapeHHon nnmn 6onbLuon 6epUuoOBON KOCTU U CBEPIIAT COOTBETCTBYIOLLLEE
YMCNO OTBEPCTUN ANS UMNNAHTATOB. Y KPONMKOB AENAOT TPU OTBEPCTUS, ¥ Bonee KPYMHbIX XXUBOTHBIX — LLIECTb OTBEP-
cTun. [epen BBeAEHUEM MMNNAHTaTa OTBEPCTUE PACCBEPNMBALIOT A0 NOMYyHYEHUS HYXKHOro AnamMmeTpa unm passuHYNBaLoT.
Linnnnapsl BCTaBOAKOT, HAXXMMas Ha HUX Nanbuem Ans BBeAeHUs B NogrotoBneHHoe oreepctme. MimnnaHrartel B hopme

BUHTA BKPYyHNBAIKOT Ha MeCTO C NOMOLWBbKY MHCTPYMEHTA, KOHTPOJINPYH I{pyTFILLI,HI:;I MOMEHT. prTFILLI,HIr'I MOMEHT PETNCTPUPY-
HOT.

D.6 NMpogonxutenbHOCTL UMMNAHTALNM

[TpoAomKNTENBHOCTE UMNNIAHTaAUNK, 0BecnevumnBaloWylo YCTONHMBYIO haly BMONOrmM4Yeckon peakymm TKaHn, Bbioum-
PaloT B COOTBETCTBUU C 5.3.

D.7 OueHka bnonorn4veckomn peakuumm

Buonornyeckyo peakuuio OLEHNBAKOT B COOTBETCTBUM C TpeboBaHnsiMmn pasgena 5.
D.8 ®opma oTveTa 00 nccnenaoBaHmm

Pe3yﬂbTaTbl NCCIeaoOBaHNUA N 3aAKI IOUNTENBHBIN OTHET NnpeacTaBliAOT B COOTBETCTBUN C TpEGOBaHMFIMM pa3geria 0.
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[TpuMepbl OLLeHKU MeCTHOro 6uonorn4yeckoro 4ecTBUA MaTepuanoB
nocne UMNNaHTaLun

[Tpymepbl KONMU4YECTBEHHBIX CUCTEM OLEHKM MECTHOIO BMONOMMYEeCcKoro AeNCTBUA MarepnanoBs Nocne MMNNaHTaumn
npuBeaeHsl B onbnuorpadwuu [16], [17], [25] v [26].

ns kaxxgon ncecnegyemon rmcTonorm4eckon XapakTepucTUKKU, TaKOW Kak 0bpasoBaHue Kancybl, HAaNnn4ne npouec-
ca BocnaneHust, noNnnMopdosaepHbIX KNEeTOK, TMIraHTCKUX KIMETOK, NMna3mMmaTUYeCcKnX KNneTok n/nnwv gerpagaumnm martepuana,
NCNoNb3yemMasi NONMYKONUYECTBEHHAA OLEHOYHAA CUCTEMA AOMKHA BbITb ONMcaHa B UTOFOBOM OTHETE.

HekoTopble NpUMepbl TAKMX NONYKONUYECTBEHHbBIX CUCTEM OLLEHKM ONUCaHbI HUXE U B bubnnorpadum [25], [26], [31],
[40]wn [41]. Cuctema oueHkn, npeactasneHHas B Tabnuuax E.1 v E.2, moxeT bbITb NpeocbpazoBaHa B CUCTEMY OLEHKN MEC-
THOIo BMONOrMYecKkoro AeUCTBUA MMNNadTaTos, Tabnuua E.3.

[TpMepbl COOTBETCTBYIOLMX CUCTEM, UCMNONBb3YEMbIX AN OUEHKM BUONOrm4eckoro AeNCTBms aerpagnpyembix Ma-

Tepunanos, NnpuBeaeHs! B [19].

Tabnwya E.1—Tlpumepbl MCTONOMMYECKON CUCTEMBI OLIEHKM — TUN KNETKW/OTBETHANA peakuuns
Bann
TuUn KNeTKku/oTBeTHAasA peakyms
0 1 2 3 4
NonumopdHoAAEpHbIE KITETKU 0 Penko, 1 — 5° 5—10% | O6UnNbHLIN [noTHO
NHPUNbTPAT yrnakoBaHHbLIE
NMumcboumnTsl 0 Penko, 1 — 5° 5 —10% | OBUNbHbIV [TnoTHO
NHPUNbTPAT YyMakoBaHHbIE
[TnasmeHHbIe KIeTKU 0 Penko, 1 — 5° 5 —10% | OBWSIbHbIV [TnoTHO
NHOPUNbTPAT yMakoBaHHbLIE
Makpodaru 0 Peako, 1 — 5° 5—10% | OBunbHbIN [noTHO
NHPUNbTPAT YMakoOBaHHbLIE
[ MTQHTCKME KNeTKN 0 Penko, 1 — 2 3—5 ObOUNbHbLIN [1nacTbl
MHPUNbTPAT
Hekpos 0 MuHMManbHbLIN Ilerknn CpeaHnu TsKenbin
a Lucno KNeTok Ha ogHo none npu ysenunyveHunmn 400%.
Tadonwnuya E.2—Tlpumepbl MCTONOMMYECKON CUCTEMBI OLEHKN — OTBETHas peakuus
Bann
OTBeTHas
peakLns
0 1 2 3 4
HeoBacky- 0 MunHnmanbHasa Ka- [pynnbl n3 4 —7 lnpokas nonoca ObwupHasa nonoca
napunsauus nunnsapHasa nponude- | kKanunnapoB ¢ oub- | Kannnnapos ¢ dubpon- | Kanunnapos ¢ pmubpon-
pauns 1 — 3 o4ara He- | pobnacTHbIMU CTPYKTY- | NACTHBIMW  CTPYKTYpPa- | NACTHBIMU  CTPYKTYpPa-
OBacCKynspn3aumm paMn MW MW
Pnbpos 0 Y3Kas rnornoca coe- YMepeHHO TorcTas Tonctas  nonoca VMIHTEHCMBHaAsA NO-
OVHUTENBbHOW  TKaHW [Monoca CoeauHUTENb- | COeAUHUTENBHOU TKa- | noca coeaAuHUTENBHOW
(pybeu) HOW TKaHW (pydeu) HK (pybeL) TKaHu (pybeL)
Knposown 0 MunHnmanbHoe KO- Heckonbko crnoes [TpoTsiKeHHOE n OOWUPHBLIN  XKUPp,
NHPUNbTPAT NMNYECTBO XUpa, CBS-|Xupa un punbpo3sa ObWKMPHOE  HaKoMmne- | MONMIHOCTbIO  OKPYXKalo-
3aHHOro ¢ PmMdpPoO3OMm HUE MXUPOBbLIX KNETOK|LWWUN UMMnaHTar
BOKPYr MecTta MMINaH-
Tara
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Tabnwuwua E.3—lNpumep nonykonM4ecTBEHHOW CUCTEMbI OLIEHKW

Ncecnegyembin obpasel CpoK nmnnaHrauuu

Mcenegyembin obpased KoHTponbHbIM 06paseu

Homep XMBOTHOIO:

BocnaneHwe

[TonumopdHossaepHbIE

JlnmpounThl

[TnazmaTnyeckme KneTku

Makpoarn

[ raHTCKMe KNeTku

Hekpo3s

[TpOMEXYTOYHBIN UTOT (X 2)

TKkaHeBas peakuus

HeoBackynsapunsauus

Pnbpo3a

Knposoun nudbunbetpar

[TpOMEXYTOYHBLIN UTOT

Bcero

Bcero rpynn

CpeaHuni nokasatenb® Mcenegyembin obpasel, — KOHTPOIbHbIM 0bpa3sel, =

TpaBMmaTU4eCKNN HEKPO3

VIHOpOoOHbIE BELWLECTBA

Uncno nayyeHHbIX y4acTKOB

a l/cnonb3yeTcs Ans onpeaeneHnsa CTENeHn pasgpaxunTens, NpMBeAEeHHON HUXe, B Ka4vecTBe 3akntoveHus. OTpuya-
TENbHAas pasHMLa 3anMcbiBaeTCH Kak HOIMb.

3aKkrno4veHne: no ycrnoBusiM AaHHOIo 3KCNepumMmeHTa nccnegyemoi obpasel, 6uin npmnaHaHx:
- Hepasgpaxatowmm (0,0 go 2,9),

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

- YMEPEHHbIM pasapaxutenem (9,0 go 15,0),

- TSKENbIM pasgpaxurenem (>15)

OTHOCUTENBHO TKAHW MO CPABHEHUIO C OTPULATESNBbHLIM KOHTPOSIBHBbIM 0B6pa3Lom.
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MpunnoxeHwne F
(cnpaBo4HoOe€)

CBefleHNA 0 COOTBETCTBMU HaLUOHaNbHLIX cTaHaapToB Poccumnckon ®epepauuu

Tadbnwuwua F.1

CCbINTOYHbLIM MeXAYHapoaHbIM CTaHAapTaMm

OBDoO3HaAYeHNE CChIJTOYHOro
MEXOYHAPOOHOro ctaHaapTa

OB03Ha4vYeHUe 1 HAMMEHOBAHKE COOTEBETCTBYHOLWEro HauMoOHaNnbHONrO CTaHAapTa

MCO 10993-1:2003

[OCT P CO 10993-1—2009 N3pgenunsa meauumHckme. OueHka DUONOrm4yecKkoro
NEeNCcTBUA MmeanunHckmx nagenmn. Hacte 1. OueHka n nccneaoBaHus

MCO 10993-2

[OCT P CO 10993-2—2009 N3pgenunsa meauumHckme. OueHka DUONOrm4yecKkoro
ONEeNCTBUA MeANLMHCKMX nagenun. Yactb 2. TpeboBaHusA K 0bpaLLeHno € XXUBOTHLIMI

MCO 10993-11

[OCT P NCO 10993-11—2009 Wapenusa megnunHckmne. OueHka BMONOrm4yecKkoro
AeNCTBUA MeanunHCcKnxX wusaenun. Yacte 11. WccnepoBaHusa OOLWETOKCUYECKOIO
NeNCTBUSA

NMCO 10993-12

[OCT P MCO 10993-12—2009 Wzapenus meamumHckne. OueHka BUonorm4eckoro
aencTemsa meaumumHcknx mnagenun. Yactb 12. lNpurotoBnedne npob m KOHTPONbHbIE
obpasybil

MCO 10993-16

[OCT P NCO 10993-16—2009 WMapenusa megnunHckmne. OueHka DMONOrM4YecKoro
0encTBUs MmeanunHcKnx nagenun. Yacte 16. MogennposaHue n nccrnegoBaHme TOKCU-
KOKMHETUKN NPOAYKTOB Aerpagaunm n BbiMbIBaHUS

15




[OCT P UCO 10993-6—2009

1]
2]
3]
4]
9]
o]
/]

8]
9]
10
1.

[12]
13
14
19

[16]
[17]
[18]

19
20

[21]

[22]

[23]

[24]

[29]

[26]
[27]
28]
[29]
[30]
[31]

32
33,

16

bubnuorpadua

ISO 5832-1, Implants for surgery — Metallic materials —
ISO 5832-2, Implants for surgery — Metallic materials —
ISO 5832-3, Implants for surgery — Metallic matenals —
ISO 5832-4, Implants for surgery — Metallic matenals —
ISO 5832-5, Implants for surgery — Metallic matenals — Part 5. Wrought cobalt-chromium-tungstennickel alloy

ISO 5832-6, Implants for surgery — Metallic materials — Part 6. Wrought cobalt-nickel-chromiummolybdenum alloy
ISO 5832-7, Implants for surgery — Metallic materials — Part 7. Forgeable and coldformed cobalt-chromium-
nickel-molybdenum-iron alloy

ISO 5832-8, Implants for surgery — Metallic materials —
tungsten-iron alloy

ISO 5834-2, Implants for surgery — Ultra-high-molecular-weight polyethylene — Part 2. Moulded forms

ISO 6474, Implants for surgery — Ceramic materials based on high purity alumina

ISO 7405, Dentistry — Preclinical evaluation of biocompatibility of medical devices used In dentistry — Test methods
for dental maternials

ISO 10993-9, Biological evaluation of medical devices — Part 9. Framework for identification and quantification of
potential degradation products

ASTM F748, Standard Practice for Selecting Generic Biological Test Methods for Materials and Devices

ASTM F763, Standard Practice for Short-Term Screening of Implant Materials

ASTM F981, Standard Practice for Assessment of Compatibility of Biomatenials for Surgical Implants with Respect to
Effect of Materials on Muscle and Bone

ASTM F1983, Standard Practice for Assessment of Compatibiltiy of Absorbable/Resorbable Biomaterials for Implant
Applications

MHLW Notification,
(2003.02.13)
Memorandum, Guidance for Specific Biological Tests relevant to the Principles issued by the MHLW Notification
N0.0213001 (2003.02.13): IRYOKIKI-SHINSA No0.36 (2003.3.19)

COHEN, J., Assay of Foreign-Body Reaction, Journal of Bone and Joint Surgery, 41A, 1959, pp. 152 — 166

DE JONG, W.H., BERGSMA, J.E., ROBINSON, J.E. and BOS, R.R.M., Tissue response to partially in vitro
predegraded poly-L-lactide implants, Biomatenrials, 26, 2005, pp. 1781 — 1791

WISE, D.L.,, TRANTOLO, D.J., ALTOBELLI, D.E., YASZEMSKI, M.J., GRESSER, J.D., SCHWARTZ, E.R. and
DEKKER, M., Evaluating the Biological Effects of Medical Devices, Encyclopedic Handbook of Biomaterials and
Bioengineering, 1, New York, 1995, pp. 422 — 424

FERGUSON, A.B. Jr., LAING, P.G. and HODGE, E.S., The lonization of Metal Implants in Living Tissues, Journal of
Bone and Joint Surgery, 42A, 1960, pp. 77 — 90

GERET, V., RAHN, B.A., MATHYS, R., STRAUMANN, F. and PERREN, S.M., In vivo Testing of Tissue Tolerance of
Implant Matenals: Improved Quantitative Evaluation through Reduction of Relative Motion at the Implant Tissue
Interface, from Current Concepts of Internal Fixation of Fracture, H.K. Uhthoff (ed.), Springer Verlag, 1980

GERET, V., RAHN, B.A.,, MATHYS, R., STRAUMANN, F. and PERREN, S.M., Chapter 35: A Method for Testing
Tissue Tolerance for Improved Quantitative Evaluation Through Reduction of Relative Motion at the Implant-Tissue
Interface. Evaluation of Biomaterials, G.D. Winter, J.L. Leray, K. de Groot (eds), John Wiley & Sons Ltd., 1980
IKARASHI, Y., TOYODA, K., OHSAWA, N., UCHIMA, T., TSUCHIYA, T., KANIWA, M., SATO, M., TAKAHASHI, M.
and NAKAMURA, A., Comparative Studies by Cell Culture and in vivo Implantation Test on the Toxicity of Natural
Rubber Latex Matenals, J Biomed Mater Res, 26, 1992, pp. 339 — 356

IKARASHI, Y., TSUCHIYA, T., TOYODA, K., KOBAYASHI, E., DOI, H., YONEYAMA, T. and HAMANAKA, H., Tissue
Reactions and Sensitivity to Iron Chromium Alloys, Mater Trans, 43, 2002, pp. 3065 — 3071

KAMINSKI, E.J., OGLESBY, R.J., WOOD, N.K. and SANDRIK, J., The Behavior of Biological Materials at
Sites of Implantation, J Biomed Mater Res, 2, 1968, pp. 81 — 88

LAING, P.G., FERGUSON, A.B. Jr. and HODGE, E.S., Tissue Reaction in Rabbit Muscle Exposed to Metallic Implants,
J Biomed Mater Res, 1, 1967, pp. 135 — 149

LANGELAND, K., GUTTUSO, J., LANGELAND, L.L. and TOBON, G., Methods in the study of biological response to
endodontic materials. Tissue response to N2 (root canal sealer), Oral Surg, 27, 1969, p. 522

PREUL, M.C., BICHARD, W.D., MUENCH, T. and SPETZLER, R.F., Toward optimal tissue sealants for neurosurgery:
use of a novel hydrogel in a canine durotomy repair model, Neurosurgery, 2003

RAHN, B.A., GERET, V., CAPAUL, C., LARDI, M. and SOLOTHURNMANN, B., Morphometric Evaluation of Tissue
Reaction to Implants Using Low Cost Digitizing Techniques, Clinical Applications of Biomatenals, A.J.C. Lee, T.
Albrektsson and P.-l. Branemark (eds), John Wiley & Sons Ltd., 1982

TILNEY, N.L., Patterns of lymphatic drainage in the adult laboratory rat, J. Anat. 109(3), 1971, pp. 369 — 383
TORNECK, C.D., Reaction of Rat Connective Tissue to Polyethylene Tube Implants, Oral Surg, 21, 1966, p. 379

Part 1: Wrought stainless steel

Part 2: Unalloyed titanium

Part 3: Wrought titanium 6-aluminium 4-vanadium alloy
Part 4. Cobalt-chromium-molybdenum casting alloy

Part 8. Wrought cobalt-nickel-chromium-molybdenum-

Principles for Biological Safety Evaluation of Medical Devices: IYAKUSHIN No.0213001

Different




[OCT P UCO 10993-6—2009

[34] TORNECK, C.D., Reaction of Rat Connective Tissue to Polyethylene Implants, Oral Surg, 24, 1967, p. 674

[35] TURNER, E., LAWRENCE, W.H. and AUTIAN, J., Subacute Toxicity Testing of Biomatenals Using Histological
Evaluation of Rabbit Muscle Tissue, Journal of Biomedical Materials Research, 7, 1973, pp. 39 — 58

[36] UPMAN, P.J., Toxicity Testing (of medical devices), Handbook of Biomaterials Evaluation, A. Von Recum (ed.), 2nd
ed., Taylor & Francis, 1998, pp. 285 — 286

[37] UPMAN, P.J. and MUENCH, T., Comprehensive Histopathology Scoring System for Biomatenal Implants, Am. College
of Toxicology meeting, Palm Springs, CA, Nov 7-10, 2004; Abstract published International Journal Toxicol., 23, 2004,
p. 384

[38] US FDA-CDRH Guidance document for testing biodegradable polymer implant devices; available under:
http:/www.fda.gov/cdrh/ode/odegr914.html

[39] U.S. Pharmacopeia XXII:1990, Biological reactivity tests, in-vivo

[40] WALLIN, R.F. and UPMAN, P.J., Evaluating Biological Effects, Encyclopedic Handbook of Biomatenals and
Bioengineering, D.L. Wise et. al (eds), Part A, Vol 1, Ch 12, 1995, p. 422

[41] ZOFFERATO, S., SAVARINO, L., STEA, S. and TARABUSI, C., Result of Histological Grading on 100 cases of Hip

Prosthesis Failure, Biomaterials, 9, 1988, pp. 314 — 318

17



[OCT P UCO 10993-6—2009

YK 615.46:002:006.354 OKC 11.100.20 P20 OKIT 94 4000

KnoueBble cnoBa: MeauunHcKue nsagenuns, nabopaTopHble XUBOTHbIE, UCTIBITaHUSA Ha XUBOTHbIX, MMMN1aHTa-
1181, BuocTabunbHble MaTepuarnsl, AerpagupyemMble MmaTepuarnsl, pe3opbupyemMble MaTepuansl, gerpagaums,
POAYKThI Aerpagaunn, buomaTtepuan, 3BTaHa3ns

18



Penaktop O.A. CmosHogcKas
TexHudveckun penakrtop H.C. puwanoesa
Koppektop E.[. LdynbHesa
KomnbloTepHaa Bepctka B.A. [ pulueHko

CnoaHo B Habop 05.05.2010. TMoanucaHo B nevatek 15.06.2010. ®opmar 60x84 /s, bymara opcetHasa. [apHutypa Apuan.
[levate opceTHaa. Ycen. ned. n. 2,79, Ydu.-uza. n. 2,30. Tupax 86 3k3. 3ak. 483.

Oryr « CTAHOAPTUH®OPM», 123995 Mockea, [ paHaTtHbIU nep., 4.
www.gostinfo.ru info@gostinfo.ru
HatpaHo Bo OI'YI1 « CTAHOAPTUHOOPM» Ha INGBM
OtnevaTtaHo B punuane Gyl « CTAHOAPTUHOOPM» — tun. «Mockosckun nevatHuk», 105062 Mockea, JlanuH nep., 6



