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Mpepgucnosune

Lienn n npuHumnel cTaHgapTusaummn B Poccuiickoin ®epepauum yctaHoBneHbl defepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. N2 184-d3 «O TeXHMYECKOM perynnpoBaHumn», a npasuia NpUMeEHEHUs HauuoHaNbHbIX
cTtaHpapToB Poccuiickoin depepaumn — TOCT P 1.0—- 2004 «CTtaHgapTusaums B Poccuiickoli degepavun.
OCHOBHbIE MOMIOXKEHUA»

CBejeHus o cTaHgapTe

1 NOArOTOBJ/IEH ABTOHOMHOI HEKOMMEPYECKOW opraHnsauueii «MIHCTUTYT MeanKO-61M0N0rMyYecknx
uccnefoBaHuin n texHonoruii» (AHO «MIMBUNT»)

2 BHECEH TexHun4yeckum KoMMTeTOM Mo cTaHgapTu3aummn TK422 «OueHka 61Monornieckoro gectams
MeAVLUHCKUX N3[ennin»

3 YTBEPX/JEH W BBEAEH B AENCTBUWE Mpukasom defepanbHOro areHTcTea no TEXHUYECKOMY pery-
NIMpOBaHUIo U meTposiorum ot 6 asrycta 2009 r. Ne 280-cT

4 HacToswwnii cTaHAapT naeHTU4eH MexayHapogHomy ctaHgapTy M C 010993-3:2003 «OueHka 6uono-
rMYecKoro AecTBna MeaguLMHCKX nsgenuii. Yactb 3. ViccnepnoBaHusi reHOTOKCMYHOCTU. KaHLLepPOreHHOCTH U
TOKCUYECKOro AeliCTBUSI Ha PeNpOoAyKTUBHY coyHKLmMio» (ISO 10993-3:2003 «Biological evaluation of medical
devices — Part 3: Tests for genotoxicity, carcinogenicity and reproductive toxicity»).

Mpv NpUMeHeHNN HacToSAILLEro cTaHgapTa peKOMeHAyeTCs UCN0/1b30BaTh BMECTOCChIIOUYHbIX MeXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYHOLLME UM HaLMOHa/bHble CTaHAapTbl Poccuiickoin ®epepauum, cBefeHns o
KOTOPbIX MPUBEAEHbI B AOMOTHUTENTbHOM NpunioXxexHun D

5 B3AMEH FOCT P NCO 10993.3— 99

NHopMaums 06 M3MeHeHUsX K HacTosieMy cTaHAapTy Ny6/uKyeTcs B eXerofHo u3faBaemMom
MH(OpPMaLMOHHOMYKa3aTene «HaunoHanbHble CTaHAapThi», aTe KCT U3MEHEHWI M MONPaBOK — B eXeMe-
CSIYHO U3aBaeMblX UH(DOPMALMOHHBIX yKa3aTensx «HaunoHanbHble cTaHgapTel». B ciyyas nepecmoTpa
(3aMeHbl) LM OTMEHbI HACTOSILL Er0 CTaHapTa COOTBETCTBYHO L ee yBeJoMeHVe 6yaeT ony6IMKOBaHO
B ©)XEMECSIYHO N31aBaeMoM NH(OPMaLMOHHOM yKa3aTene «HaunoHanbHble cTaHgapTbi». COOTBETCTBY-
oL as MHhopMaLus, yBeloM/ieHe U TE KCThl pa3MellaloTcs TakxKe B MUH(hOpMaLMoHHO cuctemMe o6l ero
Nnosib30BaHNsi — Ha ohuLManLHOM caiiTe defepasibHOr0 areHTCTBA MO TEXHUYECKOMY PETYIMPOBAHNIO U
mMeTponorumeceTu MMHTepHET

©CrtaHgapTuHdopm, 2009

HacTosiuii cTaHfapT He MOXET GbITb MOTHOCTLIO UK YACTUYHO BOCMPOU3BELEH, TUPXKMPOBAH 1 pac-
MpocTpaHeH B KayecTBe ohuLManbHOro U3gaHus 6e3 paspelleHus defepasbHOro areHTcTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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BsepgeHune

HacTosAwumii ctTaHfapT pacnpocTpaHseTcs Ha MeToAbl onpedeneHus cneunguryecknx 6uonornyecknx
3a(hheKTOB 1 CBA3AHHbIE C HAMU MaKCUMasIbHO YyBCTBUTE IbHbIE TeCTbl. IHTepnpeTaunsa pe3ynbTaToB n ux
3HauveHve 414 3[40P0Bbs YeNI0BEKA HE pacCcMaTpMBalOTCA B HACTOALLEM CTaHdapTe.

MoTeHUumanbHas onacHoOCTb AO/HKHA OLEeHUBATLCA B KaKAOM KOHKPETHOM criyyae C y4eTOM B/IMAHMA
Takux (hakTopoB, Kak CTeneHb BO3AeCTBUSA, cneyudurnyeckne pasnmums, MexaHnyeckue n ousnyeckune acnek-
Tbl. MOCKOJIbKY NOJIyYEeHHble pe3ysibTaTbl He BCerfa paBHO3HauHbI.

CraHgapTbl cepun MCO 10993 ABNAIOTCA PYKOBOAALWMMMN [JOKYMEHTaMM A/19 MPOrHO3UpoBaHus u uccrne-
[0BaHUs 6MONOrMYECKOro AeicTBNA MeANLMHCKUX U3AeNnii Ha cTagum Bbibopa MaTtepranos, NpegHa3HavyeH-
HbIX 419 UX U3rOTOB/IEHNS, a TaKkXKe ANA nccnefoBaHnii roTOBbIX N3AeNNiA.

B cepuio NCO 10993 BXOAAT cnegyloline yactu noj o6wmm HasBaHnem «OueHKa 61o10rnyeckoro
OelCTBNA MeANLVHCKNX N3AEeNNx»:

Yactb 1— OueHka u uccnegosaHus;

YacTb 2— TpeboBaHUs Ko6palLLeHUIo CXUBOTHLIMYU;

Yactb 3 — lccnepgoBaHus reHOTOKCUYHOCTU. KaHLLePOreHHOCTN 1 TOKCUYECKOro AeliCTBMA Ha penpo-
OYKTUBHYIO (DYHKLMIO;

Yactb 4 — WccnegosaHue n3genuii, B3anmMoencTByOLLMX C KPOBbIO;

Yacte 5— lccnegoBaHue Ha LMTOTOKCUYHOCTbL; METOABI in Vitro:

YacTtb 6— lccnepgoBaHve MeCTHOMO fieicTBUSt MOCe MMMnaHTauum;

YacTb 7 — OcTatoyHoe cofepkaHve aTuneHoKcuaa nocse ctepunnsaymm,

YacTb 9 — OCHOBHbI€ NPUHLMMBI AEeHTUMKaLUM N KOTIMYECTBEHHOTO onpegesieHns NoTeHuanbHbIX
NpoAyKTOB Aerpagauuu;

Yacte 10— VccnegoBaHue pasapaxatoLero 1 CEHCMOUIN3npyoLLero AeincTens;

Yactb 11 — MccnepoBaHue 06LLETOKCUYECKOTO AeliCTBUS;

Yactb 12— T[puroToBneHune npob v ctaHAapTHble 06pasLbl;

Yactb 13— WaeHTudmkauus n KonnyecTBeHHoe onpefeneHvne npodykToB Aerpajauin nonaumepHbIX
MeAVLUHCKUX U3AeNnii;

Yactb 14 — VgeHTndwmkauma n KonmyecTBEHHOe onpefeneHne NpoAyKToB Agerpagaunun musgenvin us
Kepamukuy;

Yactb 15— MVgeHTndmkauua n KonmyecTBEHHOe onpefeneHve NpoAyKToB gerpagauvu usgenvin us
MeTaJsI/10B 1 CM/1aBoB.;

YacTb 16 — MogenuposaHue u uccrnefoBaHne TOKCUKOKMHETUKM NPOAYKTOB Aerpajauun U BbiMblBa-
HYSA;

Yactb 17 — YcTaHOBMEHMEe NOPOroBblX 3HAYEHWI 4151 BbIMbIBAEMbIX BELLECTB;

YacTb 18— VccnegoBaHue XMMUYECKUX CBOMCTB MaTepuasos;

Yactb 19— WccneposaHne (U3NKO-XMMUYECKUX, MOPKONOrMYECKNX M Tonorpadiuyeckmx CBOICTB
mMaTepuasnos;

Yactb 20 — [puHUMNbI M METOLbl UCCNEe0BaHNSA UMMYHOTOKCUYECKOrO e iCTBUA MEeAULIMHCKUX U3AeNuiA.
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HALWOHA/MbHBINR CTAHAOAPT POCCUNCKOMWN PEAEPALUNMN

N3OENNA MEAVLNHCKNE
OLIEHKA BMONOMMYECKOrO AENCTBUA MEAVNLIMHCKMX U3AENNA

YacTtb 3

MccnepoBaHns reHOTOKCUYHOCTU, KAHLEPOreHHOCTM U TOKCUYECKOTO feiCTBUSA Ha PenpoAyKTUBHYIO
P YHKLMIO

Medical devices. Biological evaluation of medical devices.
Part3. Tests for genotoxlcity. carcinogenicity and reproductive toxicity

Nata BBegeHna — 2010- 07- 01

1 O6nacTb NpMMeHeHus

HacTtoswuii ctTaHfapT onpefensiet cTpaterny ANs ycTaHOBNEHNUS pUcKa U UCCnefoBaHus MeanLUHCKNX
n3genunii AN nlyvyeHus cneunrnyeckoro 6uonorMyeckoro 4encTens:

- TEHOTOKCUYHOCTK;

- KaHUeporeHHocTu;

- TOKCUYECKOrO0 AeliCTBUSI Ha PENPOAYKTUBHYO (OYHKLNIO 1 pa3BuTHe.

HacTtoswuii ctaHaapT NpUMEHSEeTCS 4719 OLEHKM MeAULMHCKOro U3aenus, noTeHumanbHbie reHOTOKCUY-
HOCTb. KaHLLEPOTreHHOCTb I TOKCUYECKOE AelicTBME Ha PENPOAYKTUBHYIO (PYHKLMIO KOTOPOro ABMAIOTCS yCcTa-
HOB/IEHHbIMU.

MpumeuyaHne — PykoBOACTBO NO BbIGOPY TeCcTOB NpuBegeHo B MCO 10993-1.

TpeboBaHWs HACTOSALLENO CTaHAApPTa AB/IAIOTCS PEKOMEHLYEMbIMMU B 061aCTV BbiGopa METOL,0B UCTbITa-
Hus.

2 HopmaTuBHbIE CCbINKN

B HacTosWweMm cTaHfapTe UCMO/1b30BaHbl HOPMaTUBHbLIE CCbIJIKW Ha cneaylole cTaHaapThbl:

NCO 10993-1:1997* OueHka 61M00rMYECcKOro AeiicTBUs MeanuMHCKuX ngemuin. Yactb 1. OueHka u
nccnegosaHns

MCO 10993-2:1992* OueHka 6MONOTMYECKOro AencTBUS MeAuLMHCKUX u3genuin. Yactb 2. Ycnosus
Cofep>KaHNs XUBOTHBIX

MCO 10993-6:1994* OueHKa 610I0rMYecKoro AeiicTema MeguunMHCKUX n3gennii. Yactb 6. Miccneposa-
HVYe MEeCTHOro f,eliCTBUSA nocae umnaaHTaymm

MCO 10993-12:2002* OueHKa 61M010rMYecKoro AencTena MeauuUHCKNX nsgenuii. Yacte 12. Mpwuro-
TOoBNEeHne Npob 1 cTaHAapTHbIE 06pa3Libl

NCO 10993-18 OueHka 6MOMOrMYEcKoro AeicTBUA MeAnLMHCKMX usgenuit. Yactb 18. Xumunyeckas
XapakTepucTuka Mmarepuasnos

OECD 4141) W3yyeHune TOKCUYECKOTO AeCTBNA HA NpeApoa0BOe pa3BnTue

OECD 415 W3y4yeHune TOKCUYECKOro AeNCTBUA Ha PENPOAYKTUBHYH (OYHKLMIO B Npejenax NoKosIeHus

OECD 416 W3yuyeHne TOKCUYECKOTO eCTBUSA Ha PENPOAYKTUBHYI0 (DYHKLIMIO B Npeaenax fByX NoKose-

OECD 421 CKpUWHWHIOBbI/ TECT TOKCMYECKOro AeiicTBMA Ha penpoAyKTUBHYO (OYHKLMIO 1 pa3BuTme
OECD 451 WccneposaHus KaHLLEPOreHHOCTH
OECD 453 KoM6vHUpOBaHHbIE NCCNe0BaHUS XPOHNYECKON TOKCUYHOCTU/KaHLLepOreHHOCTH

3ameHeHbl Ha MCO 10993-1:2003. NCO 10993-2:2006. NCO 10993-6:2007. MCO 10993-12:2007 cOOTBETCTBEHHO.
'OpraHn3auna 9KOHOMUYECKOro coTpyaHnyecTsa n Passutus.

N3paHne opuymnanbHoe
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OECD 471 TecT 6akTepuanbHoii o6paTHOl MyTaumu
OECD 473 TecT XpOMOCOMHOI1 abeppauuy B MIEKONUTAIOLLKX in Vitro
OECD 476 TecT K/1eTO4HOI reHHOol MyTaLmu B M/IeKoNuTarLwmxin vitro

3 TepMuHbI nonpeaeneHns

B HacToswWeM cTaHgapTe NnpuMeHeHbl TepMuHbl o M C 010993-1.10993-12, aTakxe crnefyrolimne Tepmm-
Hbl C COOTBETCTBYOLWUMUN ONpefeNeHNAMN:

3.1 un3yyeHWe KaHLEpOreHHOCTW (TeCT Ha KaHLepOoreHHoCTb): TecT, cayxawuii ona onpegenexHus
NOTEHLMaIbHOV OHKOreHHOM ONacHOCTU U3AeNniA, MaTepuanos U/WAN IKCTPaKTOB U3 HUX MPU OAHO- WAV MHOTOK-
paTHOM BO3eiCTBUM B TEUYEHWNE 3HAYNTE/BHO YaCTW XXU3HEHHOTO LiMK/Ia 3KCNEPUMEHTA/IbHOM0 XXUBOTHOTO.

NMpumeuaHue — Mogo6GHbIE TECTbI MOTYT 6bITb PACCUNTAHBI HA U3YYEHUE KaK XPOHUYECKON TOKCUUYHOCTH, TaK 1
OHKOTEHHOM 0NacHOCTU a pamMmKax 0AHOrO0 aKCrepuMeHTa. ECim XxpoHnueckas TOKCUYHOCTb W KAHLEPOTEHHOCTbL U3yyaloTcs
B pamKax 0[HOTO 3KCNepuMeHTa, Heo6Xo4MMa OCTOPOXKHOCTL MpK ONpefe/leHn napaMeTpoB 3KCNEePUMEHTA, 0COBEHHO
npu BbIGOPE AO3MPOBKN. DTO rapaHTUPYET, 4TO NpeXAeBpeMeHHas CMEPTHOCTbL OT XPOHUUYECKOIA.'COBOKYMHON TOKCUYHOCTH
He MCKa3WUT CTATUCTUYECKO OLEHKM XMBOTHbLIX, KOTOPbIE BbKMBAIOT 40 3aMN/aHUPOBAHHOIO OKOHYAHUS 3KCMEpUMeHTa
(T. €. HOpMasbHas NPOLO/IKUTENBLHOCTb XU3HN).

3.2 u3genve, HakanauBawollee 3Hepruio: YcTpoicTBo, NpejHasHauyeHHoe AN TepaneBTUYecKoro
LelcTBUA U AUArHOCTUYECKON PYHKLMU MyTeM a6CcopbLumM 31EKTPOMArHUTHOTO, MOHHOTO UMW YNIbTPa3BYKO-
BOTO U3/lyUYeHus.

NMpumMeuyaHne — ITO HE OTHOCUTCA KYCTpoOicTBAaM, BbipabaTbiBalOLW UM 3N1€KTPUYECKUI TOK. TaKNM Kak 3fiek-
TpoKayTepbl. BOAUTENN PUTMA MU (DYHKLMOHA bHbIE 3/1eKTPOCTUMYNATOPbI.

3.3 TeCT Ha reHOTOKCUYHOCTb: TeCT, B KOTOPOM WCMO/b3YIOT KNETKV MIEKOMUTAIOLLNX N APYTUX XKUBOT-
HbIX, @ TaKke 6aKTepumn, JPOXKU UKW TPUGhI ANS ONpeaeneHnst rTeHHbIX MyTauuii, U3MeHeHUiA XpOMOCOMHOI
CTPYKTYPbI UM ApYryX U3MeHeHuit reHoB unu JHK, BbI3BaHHbIX N3yYaeMbIMU MaTepuanamu.

MpuMmevyaHune — KaTtomyonpeaeneHuo MoryT 6biTb TaKXXe OTHECEHbI TECTbl Ha LLe/IOCTHOM OpraHusme.

3.4 makcumasnbHO BHOCuUMas fosa, MA: MakcnmasnibHOe KONIMYecTBO MMMNNaHTUPYyeEMOro Mmarepuana,
KOTOpOE 3KCNepuMeHTas/IbHOE XNBOTHOE NepeHoCUT 6e3 HeraTUBHbIX PU3NYECKNX 3P(EKTOB.

3.5 n3yyeHue BO34ENCTBUSA Ha PeNPOAYKTUBHYIO DYHKLUIO U pa3BuTne: MeToabl, cnyxaiwue ans
OLIEHKW NMOTEHUMasIbHOTO BO3AENCTBUSI U3yYyaeMblX MaTepUasioB Ha PENPOAYKTUBHYH OYHKLMIO, 3MGPUOreHes
(TepaToreHHOCTb). NpeHaTasibHOe N NoCTHaTa/lbHoe pasBuTue.

4 MeTogabl N3y4yeHnAa reHoOTOKCMYHOCTHU

4.1 O6uwwue NonoxeHns

Mepen NpUHATVEM peLleHns 0 NpoBeAeHNN nccneaoBaHNs Ha reHOTOKCUYHOCTb HEOOXOANMO NPUHATH
BO BHUMaHue MICO 10993-1. a Takxe XMMUYECKY1o xapakTepucTuky matepuanos (M1 C010993-18). O6ocHoBa-
HVe Nporpammbl UccrefoBaHnii € y4eToOM BCeX 3HaUMMbIX (DaKTOPOB J0/HKHO ObiTb JOKYMEHTa/IbHO 3aUKCH-
poBaHo.

MCO 10993-1 o603HavaeT yc/10BKS, MPU KOTOPbIX MOTEHLMaNbHasA FeHOTOKCUYHOCTb ABNSIETCA 3HAUU-
MbIM PUCKOM Mpu 06LLell oLeHKe 6uonoruyeckoli 6esonacHoctun (cm. MCO 10993-1:1997, Tabnuua 1). Nccne-
[l0BaHWe Ha reHOTOKCUYHOCTb. TEM He MeHee, He ABNseTcA 06a3aTe/lbHbIM AN MeAULMHCKUX U3AEeNNA 1 nx
KOMMOHEHTOB, N3rOTOB/IEHHbIX TOIbKO U3 MaTepnasios, NPOABMBLLUKX Ce6s1 Kak He ob6nagatLine reHoToKCHY-
HOCTbi0. MiccnefoBaHne Ha reHOTOKCUYHOCTb TpebyeTcs, ecnu oueHKa coctasa MaTtepuasios roToBoro Megu-
LMHCKOTO U3Aenns MokKasblBaeT BO3MOXHOE Haluune COeAMHEHW, KoTopble MOryT BCTYNWTb BO
B3aMMOfeliCTB/E C FeHETUYECKMM MaTepuasioM, Wan ecim XMMUYecKuii coctaB MegULMHCKOro U3genns He
n3BeCTeH. B Takux cnyyasax Ao/mkeH 6biTb onpefeneH reHOTOKCUYHbIN NOTEeHLMan 03HaYeHHbIX XMMUYECKNX
KOMMOHEHTOB C y4eTOM KOMOGMHAaUMU VWX COBMECTHOrO BO3AelCTBMSA, YTO NpeanoyTuTesbHee NpoBefeHus
nccnefoBaHuii Ha reHOTOKCUMYHOCTb Ha MaTepuasne UM MeguLMHCKOM U34e/nu B LiesIoM.

B cnyyae, korga Heo6xo4MMO OLeHWTb FeHOTOKCUYeCcKoe feicTBMe MeanLMHCKOro nsgenvs, cnegyet
NPOBECTM CEepu1Io TECTOB in Vvitro. 3Ta cepus Ao/HKHA BKoYaTh B cebsa ABa TecTa, ecnn nposoautes 4.2.1.2,
KOTOpbI Ucnonb3yeT ob6pasel, NMMAOMbI MbILLK C Yy4ETOM HOMepa KOMOHUW v onpeAenieHnem pasmepa, um
Tpu TecTa, ecnv nposoanTca 4.2.1.1. MNpu npoBeAeHNV TECTOB MO MeHbLUEV Mepe ABa UCMbITaHWA, UCCNeayo-
LMe pasHble KOHEYHbIEe TOUKM, AO/KHbI UCMOMb30BaTh KETKN MIEKOMUTAIOLLMX.
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4.2 Crtpaterus

4.2.1 WccnepoBaHne Ha reMOTOKCMYHOCTb MPOBOAUTCA Ha OCHOBaHWM MePBOHAYa/IbHOTO pPeLleHns o
npoBeAeHnN nccnefoBaHna B COOTBETCTBMM NGO € BapuaHToMm 1(4.2.1.1), nu6o ¢ BapnaHTom 2 (4.2.1.2).

4.2.1.1 BapuaHT 1

a) mccnepoBaHve reHHbIx MyTaunii Ha 6akTepusax (OECD 471) un

b) nccnenoBaHve reHHbIX MyTauuii Ha kneTkax mnekonutatolwmx (OECD 476) n

C) uccnefoBaHue K1acTOreHHOCTH Ha KeTkax mnekonutatowmux (OECD 473).

4.2.1.2 BapwaHTt 2

a) uccnepoBaHMe reHHbIx MyTauuii Ha 6aktepusax (OECD 471) n

b) uccnegoBaHWe reHHbIX MyTauuii Ha kneTkax mnekonutawwmx (OECD 476), KOHKpeTHO — ob6pasel,
NMMEOMbI MbILWY C y4€TOM HOMEpPa KOMIOHUW ¥ onpefeneHnem pasmepa 415 nccnefoBaHms 06emx KOHeUHbIX
TOYeK (KNacTOreHHOCTH U FeHHbIX MyTaLWid).

4.2.2 Tlpun oTpuuaTtenbHbIX pe3ynbTaTax BCex TeCTOoB in Vitro, NpoBeAeHHbIX B COOTBETCTBUM C 4.2.1.
JanbHelwne NcnbiTaHNs TeHOTOKCMUYHOCTMW Ha XXMBOTHbIX 06bIYHO HE 060CHOBAHbI 1 HE J0/KHbI MPOBOAUTLCA
BO n3b6exaHne HenogobatoLLero Ncnosib30BaHNs XXNBOTHbIX.

TecTbl in vivo npoBogATcs B cooTBeTcTBUN ¢ MICO 10993-2.

4.2.3 Tpun NonoXnTenbHbIX pe3ynbTaTax Nt060ro 3 TecTos in vitro NPoBOAATCA TECThI iN Vivo Ha MyTa-
reHHoCTb (CM. 4.2.4) nnv npegnonaraeTcs, YTo COeANHEHNEe MyTareHHo.

4.2.4 Mo6oli TecTin vivo BbIGMpaeTcsl HA 0CHOBaHWUM Hanbonee NoaXoAsALLel TOUKM, onpeeneHHoli Tec-
Tamu in vitro. Heo6xoAMMO NPOAEMOHCTPUPOBaTh, YTO TECTVPYEMOE BELLECTBO JOCTUIIO OpraHa-MuULLEHN.
Ecnn 310 HEBO3MOXHO, TO MOXET NOTpeboBaTbCA BTOPOW TECT N ViVO HaApyrom opraHe-MuLLIeHy A8 NoATBep-
XAEHUSA OTCYTCTBMA FEHOTOKCUYHOCTHU in Vivo.

O6bIYHO UCMOMb3yeMble TeCTbI in Vivo:

a) MuKposigepublii TecT Ha Kpbicax (OECD 474) nnn

b) aHanu3 MeTadasbl B KOCTHOM Mo3re rpbi3yHoB (OECD 475) nnu

c) BHennaHoBbIli TecT cuHTe3a [HK Ha kneTkax neyeHn maekonutatowmux (OECD 486).

Bbi6op Hanbonee nogxoasLleli cucTeMbl UCcCnefoBaHNii LOMKEH GbITb 060CHOBAH M OTPAXEH OKYMEH-
TanbHo.

4.2.5 Ecnu ans u3y4vyeHusi reHOTOKCUYHOCTW UCMONb3YIOTCA Apyrne cucteMbl UccnefoBaHuli in vivo B
Lenax nosy4yeHnsa oNoNHUTENbHOW MHhopMaL MK, NpMYMHa AO/MKHA O6blTb 060CHOBaHA M OTPaXKeHa AOKYMEH-
TanbHo.

4.3 MogroTosBka Npob

4.3.1 TNpu npoBefeHUN nccnefoBaHnii reHOTOKCUYHOCTH Ha MaTepuase Uan Ha MeguLUMHCKOM M3aenum
B L,e/IoM NpuroTossieHne Npob nposogaT B cooTBeTCcTBUMN ¢ MICO 10993-12. TecTpoBaHuio NoABeprarT IKe-
TPaKTbl. YCUNEHHbIe 3KCTPaKTbl UAN OTAENbHbIE XMMUYECKMe CoeANHEHNA MaTepuana/MmeguumnHCKoro nage-
nus. HauBbiCcllas TecTupyemMas KOHLUEeHTpauus [o/bkHa O6biTb B npejenax ykasaHuii OECD. Ecnn
MCMONb3YITCA YCIOBUSA YCUIEHHOIO 3KCTparnpoBaHus, HeobxoAnMo y6eanTbCs, YTO 3TO HE USMEHUT XUMU-
YeCKMNX XapaKTepucTuk.

4.3.2 CooTBeTCTBYIOLNI pacTBOPUTE/b BbIGUPAIOT Ha OCHOBaHWW €ro COBMECTMMOCTU C CUCTEMOIA
nccnenoBaHna nero cnocobHOCTM MakCUMasibHO 3KCTparnpoBaTb MaTepuan uiam MeauuuHckoe nsgenve. Mpu-
YnHa Bblbopa pacTBOPUTENSA [0/MKHA ObITb OTPaXeHA AOKYMEHTaNbHO.

4.3.3 lNpu cooTBeTCTBYWLEN CATyaLUn UCNONb3YIOTCA ABE NOAXOAALME aKcTparupylowme cpegsbl,
0fiHa 13 KOTOPbIX ABNAETCA NOMSAPHLIM PACTBOPUTESNIEM, & BTOPAs — HEMOJISAPHLIM WUN XUAKOCTLIO, COOTBe-
TCTBYIOLLE/ XapaKTepy UNCMONb30BaHNI0 MeANLIMHCKOro 3aenus, NpuaTomMmobe A0/KHbI ObITb COBMECTUMBI.

4.4 MeTofAbl UCCNnepoBaHnA

441 TeHOTOKCUYHOCTb in Vitro

MeTogabl TecTupoBaHus in vitro BbibupatoT 13 pykosogctsa OECD no ncnbITaHUio XMMUYECKUX coeanHe-
HWA.

MpeanoututensHbl Tectel OECD 471, OECD 473. OECD 476, OECD 479 n OECD 482. Npu nnaHnpoBsa-
HWM 1 BbIGOpe MCCnefoBaHWin HEOGXOAMMO yUnTbiBaTb, YTO HEKOTOPblE Marepuasnbl UKW BeLLecTBa MoryT
NnoBAVATbL Ha uccnefoBaHve, HanpuMep aHTUOMOTUKU M aHTUCENTUKU. [Mpu COOTBETCTBYIOLWEN cuTyauum

060CHOBaHNE peLLEHNSA AO/HKHO GbITb OTPAXKEHO JOKYMEHTA/IbHO.
4.4.2 TeHOTOKCUYHOCTb in Vivo

MeTogabl TecTvpoBaHus in vivo BbiGupatoTca n3 pykoogctsa OECD No UCMbITAHUIO XMMUYECKUX COoeu-
HEHWIA.



FOCT P NCO 10993-3— 2009

MpeanoututensHbl Tectbl OECD 474. OECD 475. OECD 478. OECD 483. OECD 484. OECD 485 un
OECD 486.

MpumeuyaHue — BnocnegHee BpeMs GblM pa3paboTaHbl TECTOBbIE CUCTEMbI C MPUMEHEHNEM TPAHCTEHHBIX
XUBOTHbIX, NpeHa3HauYeHHble A8 UCCNe0BAHUA TEHOTOKCUYHOCTN. TN METOANKN MOTYT GblTb MONE3HbI 15 UCTIbITAHUS
MeNLUHCKUX U3AEeNNI, HO HA MOMEHT U3AaHUs HAcTosLWero cTaHAapTa UCNoNb30BaHe 3TUX TECTOB elye He 6bI10 yTBep-
XAeHo. OnucaHne TecT-CUCTEM C NPYMEHEHNEM TPaHCTeHHbIX XXUBOTHbIX NpUBeeHo B 6u6nuorpaduu, B iutepatype no
TPaHCTeHHbIM XUBOTHBIM.

5 MeToAabl U3yYeHUst KAHLEpPOreHHOCTH

5.1 O6wue nonoxeHus

J10 NPUHATUSA peLlleHnsa 0 NpoBeAEeHUN UCCNefoBaHNsA KaHLLEePOreHHOCTN He06X0AMMO NPUHATL BO BHUMA-
Hue NCO 10993-1 1 NCO 10993-18. PelueHne o NnpoBefeHnn nccrefoBaHNs fOMXHO 6bITb MPUHATO HA OCHO-
BaHUN OLEHKM puUCKa KaHLeporeHesa, BbI3bIBAEMOrO0 WCMO/Ib30BaHWEM  MeAWULMHCKOTO  U3Jenus.
MccnepoBaHne Ha KaHLLEPOreHHOCTb He 0/HKHO NPOBOAUTLCSA, €C/IN PUCK ObIN ajeKBATHO OLLeHEH UN COKpa-
weH 6e3 Nosly4YeHVs HOBbIX Pe3y/ibTaToB KaHLepOreHHbIX uccef0BaHuii.

MpumeyaHune — CywecTBylT Nogxoasalme cUCTEMbl UCCNefOBAHUA KNeTOYHOW TpaHcdopmayum in vitro,
KOTOpPbIE MOTYT 6bITb MCNONb30BaHbI A8 NPeABapPUTENbHOI OLeHKN KaHL,epOreHHOCTH. iccnefoBaHUs KIeTOYHON TpaHc-
chopmaLumu noka He 6bIK ONUCaHbl B MeX/AYHapOAHbIX CTaHAapTax. [lononHUTeNbHas MHpopMaLmus o cucTteMax uccnepo-
BaHNA KNETOUHOI TpaHcopMaL M COAEPXUTCS B NPUNOXKEHNN A,

5.2 Crtparerus

5.2.1 TMpwv oTCyTCTBMUN AOKA3aTENbCTB, UCKNIOYAIOLWUX PUCK KaHLLEPOreHHOCTM HE06X0AMMO YUnTbiBaTb
crnefywoume cutyaumu, npu KOTOpbIX HEO6XOAUMbI UCCNef0BaHUSA KaHLLEPOTreHHOCTH:

a) pesopb6upylowmecs marepmasbl WA U3genus, Ana KoTopbix Bpems pe3op6uuu npesbiwaeT 30 gHeld,
€C/IM HET 3HAYNTE bHbIX M af,eKBATHbIX CBEAEHMIA MO UX BO3AENCTBMIO HA Ye/loBeKa:

b) mMaTepuanbl U U3AeNus, NOCTOSAHHbIA UK COBOKYMHbIA KOHTaKT KOTOPbIX C BHYTPEHHUMYU cpegamu
opraHu3ama u/vnau ero nonoctamu npesbliwaeT 30 AHEN, 3a UCKIIOYEHNEM TeX. O KOTOPbIX UMEITCA A0CTOBEp-
Hble 1 afieKBaTHble CBeleHNA 0 pe3ybTarax UX KOHTakTa C OpraHM3mMom YesioBeKa.

VccnepgoBaHns KaHLepOreHHOCTU reHOTOKCUYHbIX MaTepuasioB He ABAAITCA HayYHO 060CHOBaHHbIMMU.
KaHueporeHHast onacHOCTb FreHOTOKCUYHBLIX MaTepunasioB A0/HKHA NpeanoniaraTtbCs, U PUCKN COOTBETCTBEHHO
cnefyeTt yunTblBaTb.

5.2.2 EcCn XpoHM4eckas TOKCMYHOCTb W KaHLLepPOreHHOCTb Oblv pacCMOTPeHbl B COOTBETCTBUK C
MCO 10993-1 u TecTnpoBaHue 61710 NPU3HAHO HEO6XOANMbIM, UCCNefoBaHNS OyayT NPOBOAUTLCA B COOTBE-
TcTBUKN ¢ OECD 453. ecnivi BO3MOXHO.

5.2.3 EcnmBcooTtBetcTBuM C M C 010993-1 paccmaTpmnBasioch TO/bKO UCCNef0BaHne KaHLLeporeHHoCTH
N TecTupoBaHue 6bI10 NPU3HAHO Heob6XoAMMbIM, MccnefoBaHus 6yAyT NPOBOAWUTLCA B COOTBETCTBUM C
OECD 451.

5.2.4 [OnfA vcnblTaHUsa MeAULVHCKNX U3A4eNnii OCTaTOYHO OAHOr0 BUAa XMBOTHbIX. Bbi6Op BUaa fomkeH
6bITb 060CHOBAH N OTPAXEH [OKYMEHTA/IbHO.

MpunmeyaHune — BnocnegHee spemsa 6611 pa3paboTaHbl TECTOBble CUCTEMbI C MPUMEHEHNEM TPaHCTeHHbIX
XXUBOTHbIX, NpeAHa3HayYeHHble 4NS NccnefoBaHW KaHLEePOreHHOCTU. HO HA MOMEHT U3J4aHus AaHHON YacTu HacTosAwero
CTaHapTa ncnosib3oBaHue 3TUX TECTOB ANA MeOULUNHCKUX V|3,qenm7| eule He 661710 yTBEepxXAeHo. OnncaHue TecT-cucTem ¢
NPUMEHEHUEM TPAHCTEHHbIX XXUBOTHbLIX COAEPXNTCSA B 6ubnnorpacdun, anutepatype no uccnefoBaHUAM C NPUMEHEHNEM
TPaHCIeHHbIX XXNBOTHbIX B Ka4eCcTBe aJibTepHaTUBbl UCC/IeA0BaHNAM KaHLUEpPOreHHOCTN B TedyeHne NpoAo/KUTE/IbHOCTHU
XN3HN.

5.3 MpurotoBneHue npob

MpurotoBneHne nNpob npoBoaAT B cooTBeTCTBUM € NCO 10993-12. N0 BO3MOXHOCTU, UCMbITAHWIO A0-
XXHO nofBepraTbcs n3genvie B roToBON A5 NpUMeHeHus dopme.

5.4 MeTopAbl uccnegosaHus

5.4.1 Ecnu TecTbl Ha KaHL,EepOreHHOCTb HE0H6X04MMbI KaK YacTb OL,eHKM 6GUOo0rnyeckon 6e3onacHocTy,
3TU UccneaoBaHMs MPOBOAST C onpeaeeHHbIMU XMMUYECKUMU BELLLECTBAMM WU XapaKTepHbIMU 3KCTpaKTamu
U3 MeUUMHCKMUX M3aenuii. NpoBefeHne UMNAAHTALMOHHBIX U3ydYeHuii (cM. npunoxexnume C) fOMKHO 6biTb
060CHOBaHO, 1 X PO/b B OLEHKE YE/I0BEYEeCKOro pucka Ao/kHa 6bITb onMcaHa 1 oTpaXeHa fJOKYMEHTabHO.

4
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5.4.2 Ecnu 6ygeT npoBOAUTLCA MMMNNAHTAUMOHHOE U3y4eHne, Npu Bbibope MecTa umniaHTauum Heob-
XOAMMO PaccMOTPETb KIMHUYECKOE MPUMEHEHNE MEANLNHCKOIO U3AeNus.

5.4.3 Ecnu TecTMpoBaHWe 3KCTpakTa Mpu3HaHO HEOBX0AMMbIM, UCCNEAOBaHNS KaHLEPOreHHOCTH Npo-
BoAAT BcooTBeTcTBUM ¢ OECD 451 nnn OECD 453.

5.4.4 Viccnefyemble TKaHU JO/KHbI BKAKOYATh COOTBETCTBYIOLLME TKAHW U3 CMCKa, NPUBELEHHOIO B
OECD 451 nnn OECD 453. a Takke MecTo UMNaHTauumn v npuierawLime TKaHu.

6 MeToabl M3y4YeHUs TOKCUYECKOro BO3AENCTBUA HA pa3BuUTme
N PenpoayKTUBHYO OYHKLUIO

6.1 O6LwWume nonoxeHus

6.1.1 /1o NPUHATUS peLUeHNs O NPoBeAEeHNN UCCIef0BaHNN TOKCMUYECKOro BO34eNCTBMSA Ha passButue un
penpoAyKTUBHYH (PYyHKLMIO HEOBXOAUMO NPUHATL BO BHUMaHne NCO 10993-1 n NCO 10993-18. PelieHune o
npoBeAeHNN NCCnefoBaHns AO/MKHO ObiTb MPUHATO HA OCHOBAHWUW OLLEHKMN pUCKa TOKCUYECKOro BO3AEeNCTBUA
Ha pa3BuTHE 1 PENPOAYKTUBHYIO PYHKLMIO, Bbi3bIBAEMOrO UCNO/Ib30BAHNEM MEULMHCKOTO N3Aenus.

6.1.2 Heob6xoanMmoCTb UccnefoBaHNA TOKCMYECKOro BO3AeCTBUS Ha penpoayKTUBHYIO (hyHKLMIO OTCY-
TCTBYET AN Pe30POVPYIOLLNXCA MEANLMHCKAX N3NNI NN MeANLUHCKUX N3AeNnii, cogepXallnx BoiMbiBae-
Mble KOMMOHEHTbI, B C/lyyae CyLLeCTBOBaHUS afeKBaTHbIX N 06HaAeXUBAOLWMX AAHHbIX UCCNeA0BaHWNA Mo
abcopbuun, metabonmamMy v pacnpegeneHnio B opraHu3Me Wam rno OTCYTCTBUIO TOKCUYECKOro AeicTBus Ha
penpoAyKTUBHYIO OYHKLNIO BCEX KOMMOHEHTOB, O6HaPY)XXEHHbIX B 9KCTpaKTax Marepuasnos UM MeguuuHCKmX
n3genuvii.

6.1.3 HeTHeo6Xx04MMOCTN NPOBOANTL NCCEf0BaHNA TOKCUYECKOro BO3AEeiCTBUA Ha pa3BnTe 1 penpo-
OYKTUBHYIO (PYHKL MO, €CNN OLeHKa A0oMyCTUMOro 61Mo0rMyecKoro pucka MeMUnHCKOro n3genns yumToisaer,
4YTO TOKCUYECKOE BO3AENCTBME Ha pa3BUTHE 1 PENPOAYKTUBHYIO (DYHKLMIO GbIIO NCKOYEHO.

6.2 Crtpaterus

Mpy OTCYTCTBUM AOKa3aTe/IbCTB UCK/TIOYEHUSI pUCKA TOKCMUYECKOTro BO34EeNCTBUS HA pasBuTne 1 penpo-
OYKTUBHYI (PYHKLMIO, HEOBX0AMMO pacCcMOTPeTb UCCNIef0BaHUS TOKCMYECKOro BO3AENCTBUSI Ha pa3BuTme 1
penpoayKTNBHYHO yHKLMI0. Takue uccnefoBaHust MOryT MPOBOANTLCA Ha MeAVLMHCKUX U3LeNnsax cnepyto-
LLINX BUAOB:

a) u3genusa anuTenbHOro UM NOCTOAHHOMO KOHTaKTa C BO3MOXHbLIM NMPAMbIM KOHTaKTOM C PenpoayKTUB-
HbIMMW TKAHAMW MY 3IMGPUOHOM/NNOAOM;

b) n3genus, HakanamBawLme aHepruio;

C) paccacbiBawoLymecs Matepuaibl Uau pacTBopsiowmecs cy6ctaHymn.

Mpu Heo6Xx0AUMOCTMN TECTUPOBAHUSA cnegyeT HaunHatb ¢ OECD 421 ans nonyyeHus nepBuYHON nHgop-
MaLuuy 0 BO3MOXHOM B/IMAHUUN Ha PenpoayKTUBHYIO (DYHKUMIO U/unu passuTture. MNonoxuTtesnbHble pesynbTathbl
3TUX TECTOB MOME3HbI A1 MEPBMYHON OLLEHKN OMACHOCTU M NOMOTatoT NPV NPUHATAY peLLUeHnss 0 Heo6XxoauMocC-
TU VU BPEMEHW [O0MNOSTHUTEIbHbIX UCCNEef0BaHWIA.

Ecnvn Heo6xoAMMbl AOMOSTHUTENbHbIE UCC/EA0BAHUSA, OHU MPOBOAATCS B cooTBeTcTBUMM ¢ OECD 414,
OECD 415 nnn OECD 416 B 3aBUCMMOCT/ OT HEOBXOANMOCTU.

6.3 MpuroTtoBneHue npo6

6.3.1 MpuroToBneHue Npob NpoBoaAT B cooTBeTcTBUMN C NCO 10993-12. [0 BO3MOXHOCTU, UCNbITAHUIO
[O/MKHO NoagsepraTbCs U3fenne B rotoBoi AN NpuMmeHeHns hopme.

6.3.2 Bcnydyae ncnbiTaHUs U3AeNNiA, HaKanMBaloLWMX 3HEPT N0, BCE TE0 XMNBOTHbIX MOABEPratT 061y-
YeHWto, Npu 3TOM A03a 06/1yYeHNs penpoAyKTUBHBIX OPraHoB fO/MKHA ObITb yBeIMYeHa B HECKO/IbKO pa3 no
CpaBHEHMIO C MPOTrHO3MPYEMOii NPV MPUMEHEHMN Ha YefloBEKe.

6.3.3 Haubonbluas go3a, UCNOMb3yeMas Ha XXMBOTHbLIX MOAENSX, ABNAETCA IMH60 MaKCMMasibHO BbIHO-
CMMOI1 103014. NM60 0bycoBneHa hU3NYECKUMIN OrPaHNYEHNSAMMN IKCNEPUMEHTA/IbHOTO XMBOTHOTO. 3Ta A03a
[OMXHa B HECKO/IbKO pa3 npeBsblliaTb MakCMMasbHY MPOrHO3MpyeMyto Npu NpUMeHeHun Ha Yyenoseke (no
mMacce u/vnu nnowasmn noBepXHOCTH [03bl HA KUTOrPaMm Mogenn).

TecTupoBaHue in vivo npoBoaAT B cooTBeTcTBUM € M1 C 010993-2.

6.4 MeToAbl UCCNnepoBaHnA

6.4.1 OueHka ahbpekTa Ha nepsoM nokoneHun (F1) n gaxe Ha BTOPOM MokoneHuun (F2) gomkHa 6biTb
nposefeHa B cooTBeTcTBUN ¢ OECD 414. OECD 415 nnn OECD 416 n OECD 421. IoCcKo/IbKY PyKOBOACTBO
OECD He 6b1/10 paccuynTaHo Ha MeULUHCKNE U3fenns, Heo6X04MMO yunTbiBaTb CrefytoLlne n3MeHeHus;
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- fAo3a (BCny4yas U3Aenuii, HakananBaloL X 3HEPTUI0);

- CNoco6 NpUMeHeHUs (UMMNIaHTaums, NnapaHTepasibHoe. Apyroe);

- aKcTparupylolwas cpesa (BogHble v HEBOAHbIE 3KCTPAKTbI);

- BpeMsi BO3eiCTBUS (NOBbILUEHHbIV YPOBEHb XMMUUYECKMX BELLECTB B KPOBU BO BPEMsi opraHoreHesa,
KOrAa BO3MOXHO).

MpumeyaHne — B 3aBUCMMOCTK OT NpeAnosiaraeMoro MCNosib30BaHNsA Ha YesiloBEKe U XxapakTepucTuk marte-
pvana MorytT notpe6oBaTbcs nepu-/mocTHaTaNbHble NCCNEA0BaHNS.

6.4.2 Ecnu nHhopmaums, nonydyeHHasl B pesy/nbTaTe Apyrux UCCnefoBaHuii, ykasbiBaeT Ha Hamuue

MOTEHLMANbLHOTO BO3AENCTBUSI HA MYXXCKYH0 PENPOAYKTUBHY CUCTEMY, HEOBXOAMMO NPOBeAeHUe COOTBET-
CTBYIOLLMX UCCNEL0BAHNI TOKCUUECKOTO BO3AENCTBUS HA MYXCKYIO PenpoAYKTUBHYI0 CUCTEMY.

MpumeuvaHue — B nocnegHee Bpemsi paspaboTaHbl METOAWKN ANSi OLEHKU BAUSIHUS HA PEenpoAyKTUBHYIO
yHKLMIO in Vvitro. OHW MOTyT GblTb NONE3HbI B KauyecTBe NPeABapUTE/bHbIX UCMbITAHUA NPU U3YYEHUN TOKCMYECKOro
[efCTBUS HA PenpoAYKTUBHYIO (DYHKLUMIO U pa3BuTue. CCbiNKN HA TECTOBbIE CUCTEMbI T Vitro ANsi U3yYeHns BANSIHUS Ha
pEnpoOAYKTUBHYIO (hyHKLMIO coaepxartcs B 6ubnnorpadun, B iMtepatype no uccnefoBaHnsiM TOKCMYECKOro BO34eNcTBus
Ha pasBuTUE U PENPOAYKTUBHYIO (YHKUMIO.

7 OTyeTOB NCCNefOBaHUN

7.1 OTueT 06 uccnefoBaHNM AOMKEH BKIOYaTb B Ce651 N0 MeHbLUEn Mepe cneaytoline fetanu;

a) onucaHwe maTepuana wwuam MeauUMHCKOrO W3Aenus, BKYas npegnonaraeMoe npuMeHeHue
(HanpuMep, XMMUYeckuii coctas, 06paboTka, KOHAULMOHHOE COCTOSIHME 1 06paboTKa NOBEPXHOCTH);

b) onucaHue n 060cHOBaHVe MeTO/0B UCCNef0BaHNsA, YCI0BWI NCCe0BaHUS, MaTepyasnos nccnepo-
BaHWA 1 NpoLeayp uccnepoBaHus;

C) onucaHue aHaIMTUYECKNX METOLO0B, BK/OYAs rpaHuLbl U3MEPEHNSA U KONTMYECTBEHHbIE NoKasartenu;

d) 3asBneHve 0 cooTBETCTBMM Tpeb6oBaHUSAM HOPM NabopaTopHOI NPaKTUKK:

e) pesynbTaTbl UCCIEA0BAHWIA, BKNOUYAA KPATKOE N3/MOXKEHUE;

f) cratuctnyeckvne metogpl,

A) vHTepnpeTauus nobcyxaeHune pe3ybTaTos.

7.2 Ecnv npYMeHMMO B AaHHOM Cnyvae, BOTYET BK/YATCA APYTve AeTanu CornacHo ykasaHusM cooT-
BeTcTBytowero OECD.



FOCT P UCO 10993-3— 2009

MpunoxeHune A
(cnpaBouHoOe)

Cuctema nccnefoBaHns KNeTOYHOW TpaHcdopmaumm

CuncTeMmbl UCCNef0BaHUS KNeTOYHOI TpaHch opMaLumny MoryT 6biTb MCNONb30BaHbI A4NA NpejBapUTeNnbHOro TeCTUpo-
BaHUA (CKPUHUHTA) HA KAHLEePOreHHOCTb.

B (12) npuBepeHbl ykasaHusa AN nccnefoBaHunii KNeToYHoW TpaHcopmanumn/n vitro. JanbHeiwmne cCbiIKN HacucTe-
Mbl UCCNe0BaHNS KNeTOYHOI TpaHchopmMaLuu NpuBoAATCA B CNMCKe nuTepaTypbl A8 aHann30B K/eTo4YHol TpaHcdop-
Mauum.

CylecTByIOT laHHble.4TOABYX3TaNHbleaHaNnabl KNeTOYHON TpaHcopMaynm morytonpeAennTb Hannine HereHo-
TOKCUYHbIX KAHLLEPOTeHOB, HO Ha AaHHbIi MOMEHT He NpeAcTaBNAETCA BO3MOXHbBIM CAeNaTh BbiBOJ, YTO BCE HETOKCUYHbIE
KaHLeporeHbl MOryT GbiTb BbiSIB/IEHbl C MOMOLLbI0 @aHANN30B K/eTo4YHoll TpaHcopmauuu. Takum o6pa3om, cUCTEMbI
uccneoBaHnsa KneToUYHoN TpaHchopmaym He MOTYT UCNOMb30BaThLCA Kak anbTepHaTNBa NCCAe[0BaHNAM BANAHNA KaH-
LLepOreHHOCTN Ha NPOAO/IKUTEIbHOCTb XN3HU N0 MeHblUEel Mepe Ha 0O4HOM COOTBETCTBYIOLWEM BU/E PbI3YHOB.
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MpunoxeHne B
(cnpaBo4yHOe)

O60CcHOBaHWe CUCTEM NccnefoBaHns

B.1 NccnepoBaHUATEHOTOKCUYHOCTH

OCHOBHOI hyHKLMER nccnefoBaHnii reHOTOKCUUYHOCTU ABNAETCA U3YUYEHNE C UCMONb30BAHNEM TeCTUPYEMbIX Kne-
TOK 1 OPraHM3MoB NoTeHunana n3gennii KUHAYKLMN reHeTUYeCKnX M3MeHeHi B YeioBeke, KOTOpble MOTYT nepejaBaTbCs
3apo/blleBbIMN KNeTKamun 6yayuinM NoKONeHNAM. HayuHble faHHble 06bI4YHO NOAAEePXUBAIOT rMNOTe3y, YTO NoBPeXjeHne
AHK B comatnyeckux Knetkax ABfAeTCA KPUTUYECKUM MOMEHTOM B 3ap0OX/AeHNN paka. Takoe NoBpexAeHne MoxeT npusec-
TN KMyTauuam, nnccnejoBaHna Ha o6Hapy>XeHne reHOTOKCUYHOW aKTUBHOCTU TakKXe MOryT onpeAennTb XMMUKaThbl, NOTEH-
unanbHO BeAyuue K KaHueporeHesy. Takum o06pa3om, HeKOTOpble WCCAejoBaHWA MNOMe3Hbl [ANA  U3yyeHus
npeanonaraemMoi KaHUeporeHHocTy.

Ecnu B Knaccnyecknx nccnepoBaHnsaxX TOKCUYHOCTU MOXHO HabnwoaaTb HECKONbKO NOAXOAALMX NapameTpos uau
KOHEUHbIX TOYEK a paMKax O[JHOr0 3KCMepuMeHTa, 3TOro He NPOUCXOAMNT B reHeTUYecKoi Tokcukonorun. PasHoobpasme
reHeTUYeCKNX KOHeUYHbIX TOYeK 06bIYHO NPensTCTBYeT o6HapyxXeHuto 6onee Yem OfHOI U3 HUX B paMKax O4HO CUCTEMbl
nccnefoBaHus.

B pykoBOACTBE KMUCCNEe[0BAHUAM YNOMUHAKTCA MPUMEPHO NATHAALATb Pa3/IMYHbIX uccnefoBaHuii. Boi6op Han6o-
nee noaxoAfWero M3 HUX AN COOTBETCTBUA OnpefeNieHHOMY Tpe6oBaHN0 3aBUCUT OT HECKOJIbKNX (DAKTOPOB. Takumu
ABNATCA O06HaApyXWBaeMblii TUN TEHETUYECKOro U3MeHeHUss uan MeTabonuyeckme BO3MOXHOCTU CUCTEMbI
nccnefoBaHus.

34ecb Haf0 NOAYEPKHYTh, HTO He CYLLeCTBYeT MeX/AYHapoAHOro cornalweHuns o nyywein KombuHaumm nccnefosaHmnii
ANS onpefefieHHOW Lenn, XoTa GblNN cAenaHbl NOMNbITKA NO rapMoHu3auuu BbiGopa Hanb6onee NoAxoAALWMNX nccnepoBa-
HUIA. Takke N0N1€3HO OTMETUTb, 4TO B MCNOMb30BAHUN UK pa3paboTkax CywecTBYOT Apyrine nccnefoBaHna MyTareHHoc-
TW. KOTOpble, HECMOTPA Ha oTcyTcTBMEe pykoBogcTea OECD, Takxe MOryT 6biTb None3Hbl. Heo6xoAMMo OTMETUTb
cywecTsoBaHue gorosopa ICH/S2B no papmaueBTuyeckum npenapatam.

XnMukaTsl, BCTynatouime B KOHTakT ¢ IHK. BbI3biBaOT NOBPEXAEHNA TKaAHU, KOTOPbIE N0 BANAHUEM Pa3/INYHbLIX NPO-
L,eccoB BOCCTAHOB/IEHWNSI MOTYT NPUBECTN KM3MEHEHUAAIM HA TEHHOM YPOBHE, HANPUMEP TEHHbIM UM TOYEYHbIM MyTaLusaMm,
ManbiM yCTpaHeHWAM, MUTOTUYECKUM peKOMOUHaLMAM MAN Pa3NNYHbIM XPOMOCOMHbIM U3MEHEHUAM, BUAUMBIM Ha MUK-
POCKOMNYECKOM YPOBHE, U CYL,ECTBYIOT TECTbI /1 UCCNEe0BAHUSA BCEX 3TUX ABMEHMUIA.

HacToswne KpaTKOCPOUHbIE NCCNIeA0BaHNSA, pa3ymeeTCcs, He MOryT UMUTMPOBaTh BCE CTaAUN KaHLLepPOreHHOro npo-
ueccauyacTto npegnonaralT TONbKO 06HapyxeHne MOMeHTa, BeyLero Kctagum 3apoXxaeHus, T. €. BO3MOXHOCTU UHAYK-
LUN MyTareHHoro uau knactoreHHoro nospexaerunsa HK. Takum o6pa3om, OCHOBHAasA LEHHOCTb Takux uccnefoBaHnii — B
nx cnocobHoOCTK onpefensTh Cy6CTaHLUKN, KOTOPbIE MOTYT NpW ONpeAeneHHbIX yCN0BUAX BO3A4eACTBNA NM60 BbI3BATb pak
nyTeM NpenmMyL|eCTBEHHO FreHOTOKCMYHOTO MexaHu3ma, NM6ouHAy L MpoBaTbNepBrUYHY0 (hasy KaHLeporeHHoro npouyecca.
CNOXHOCTb KaHLEepOreHHoro npouecca — Mo CPaBHEHUIO C OTHOCWUTENIbHOI MPOCTOTON KPaTKOCPOUHbIX MCCnefoBa-
HUWA. — penaeT OYEBWUAHbLIM, YTO. HECMOTPA Ha NPeAoCTaBAAEMYI0 TaKOBbIMW NONE3HYI0 KayeCTBEHHY MHMOopMauuio,
3aK/1Il0YEHNSA B OTHOLW EHUMN KaHLLepOreHHON AeATeNnbHOCTN Heo6X0AMMO AenaTb CO 3HAYNTENbHOW OCTOPOXHOCTbIO.

Tak Kak HM 0HO uccrefoBaHne He CNOCOGHO onpeennTb MyTareHbl U KaHLeporeHbl B OpraHn3me MIeKonuTaLWwmx ¢
AONYCTUMbIM YPOBHEM TOYHOCTU M BOCMPON3BOAUMOCTHN, OObIYHON HAYYHON NPaKTUKON ABNAETCA NPUMEHEHUE aTUX uccrne-
AOBaHUA «cepuamu:» («6atapeamn»). NepeuyHas nHopmaumnsa N0 MyTareHHOCTN Cy6CTaHLMN MOXeT 6biThb MONyYEHa C
NOMOLLbI0 NCCEf0BAHUI, UBMEPAIOLWUX TEHHbIE MyTaLUn U XPOMOCOMHbIE NOBPEeXAeHNA. Tak Kak 0TAeNbHble npoLefypbl
TpebylTCsa AN nccnefoBaHna 3TUX KOHEUYHbIX TOYeK, Heo6xoAMmMa cepus TecToB.

B.2 WNccnepoBaHWa KaHLEPOTreHHOCTH

Llenblo JONTOCPOYHOrO UCCNE[0BAHNA KAHLEPOreHHOCTN ABMAETCSH KOHTPO/b 3KCMEPUMEHTalIbHbIX XXNBOTHbIX B
TeyeHune 6O/blIel YaCTh UXXKN3HU HA pa3BUTHE HEONNAaCTUYECKNX MOBPEXAEHN TKaHn BO BpeMSA Uu nocne BO3AeiNCcTBns
pasnnyHbIX 403 TeCTUPYeMOoii cyb6cTaHunmn, 4OCTaBNEeHHOW cooTBeTCTBYOWMUM nyTem. Takoe nccnegosaHue tpebyert Twa-
TeNbHOTro NNaHNPOBaAHUA U JOKYMEHTaUUN nnaHa akcnepumeHTa (CM. npunoxerue C), BbICOKOTO KayecTBa Natonoruu u
06BbEKTUBHOTO CTATUCTUYECKOro aHanunsa.

8.3 MccnepoBaHUA TOKCMYECKOTO BO3/eiCTBUS HA PENPOAYKTUBHYIO (DYHKLUNIO U pa3Butne

NccnepoBaHns TOKCMYECKOTO BO3/AECTBIA Ha PeNpOAYKTUBHYIO (DYHKLMIO OXBATbIBAKT Chepbl pa3MHOXEHUSA, N10-
[LOBUTOCTN U TEpPaTOreHHOCTU. BbiNo 06HapyXeHOo, 4TO MHOTUe cy6CTaHUUKM MOTYT BAUSATL Ha N0A0BUTOCTb U pasMHOXe-
HUMEe. 4acTo CKPbITbIM 06pa3om, 6e3ApYrnx NPM3HaKoB TOKCUYHOCTW. MN0A0BUTOCTb MOXET GbITb 3aTPOHYTA MY MYXUYUH, Ny
XEHLMWH, C pe3ynbTataMn 0T HEMHOTO CHUXXEHHOI penpoyKTUBHON CMOCOGHOCTU 10 MO/THOW CTEPUNBHOCTH.

TepaToreHHoCTb UMeeT fe/10 C HEraTUBHbIM B/IMSAHMEM Cy6CTaHL MM Ha pa3BuBatLmniica am6puoH nnnog. OT ToKcu-
YecKoro BO3JeiCTBMA Ha PenpofyKTUBHYI (PYHKLMIO 3aBUCUT 340pOoBbe YenoBeyecTBa. PaspabartbiBaloTcss MeTOAUKMN
nccneaoBaHuii, U naes KOMGUHWPOBAHHbIX TECTOB, OXBaTbiBaKLW WX BCE acnekTbl PenpoAyKTUBHOW TOKCUKOMOTWK,
ABnAeTCcs MHoroo6ewatLwei.
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Mpunoxenune C
(cnpaBouHoOe)

Ponb n3yyeHna KaHLEeporeHHoCT! nMnaaHTaToB

C.1 O6wasa yacTb

Onyxo/u, BbI3BaHHbIe UMMNAAHTATaAMU, XOPOLLIO N3BECTHbI MO 3KCNEepUMeHTam Ha Kpbicax. ATOT (DeHOMEH Ha3blBaeT-
CSl «KaHLeporeHe3om TBepAOro COCTOAHUSA». DTOT (hEHOMEH ONUCLIBAETCSA TAKUM 06Pa3oMm.
Onyxo/n 06bI4HO Pa3BUBAOTCSA BOKPYT WM PSAOM C UMMNNAHTATOM C 4acTOTOMN, 3aBUCALLEN OT HECKONbKUX (DaKTo-

poB:
a) pasmMepoB umnnaHTata (6onblWwMe UMNNAHTaTbI, KAK NPaBUO, Bbi3biBaT 60NblUE CAPKOM, YHEM ManeHbKue).
b) hopMbl MNNaHTaTa (N0 CBEAEHUAM, ANCKN BbI3bIBAT 60NbLINIA 3D PEKT):
C) rnajgKocTu uMniaHTaTa (HepoBHbIe MOBEPXHOCTUN MeHee KaHLUepOoreHHbl, YeM POBHbIE):
d> LenocTHOCTM nnowasn NOBEPXHOCTU (4eM Gonblie OTBEPCTUA UAWU NOPbl MMNAAHTaTa, TEM MEHble cnyyaes
onyxonwu);

e) TONWMHBI, ANS onpefeneHHbIX MaTepuanos (6osiee TONCTbIe UMNIAHTAThbl Bbi3bIBAIOT 60NbLIE CAPKOM);

0 NpoAO/MKMTENBHOCTU BPEMEHMN HAXOXAEHNA UMNNAHTaTa B TKaHW.

MaTepwuan, Bbi3blBalLWMWA ONYX0NWU, HAXOAACH B hOPME MIEHKN UK NNCTA, B OCHOBHOM, BbI30BET MEHbLIEE YUC/O
onyxonei nnu He BbI30OBET UX BOOGLLE, eCNY ero UMNaHTUpoBaTh B (hOpMe NyApbl, HATU UAKM NopucToro matepuana (33).
(34).

C ApYroi CTOPOHbI, MHOTME OTYEThI YKa3blBAKT HA pasHuULly B pacnpegeneHum o6pasoBaHuns onyxoneii npm ncnosnb-
30BaHMUN Pas3NyHbIX MaTepUanoB o4HOW (DOPMbl M pa3mepa C e4WHbIM NPOTOKO/IOM 3KCMEePUMEHTaNbHbIX XXUBOTHbIX.

MoHnmaHne mexaHuymama 0606w eHo B MoHorpadum IARC (35).

C.2 MNpouecc no60CHOBaHUE peleHns

Mpwn Takux ycnoeuax Pa6oyas rpynna nepecmoTrpena HacToswee pykosogctso B MCO 10993-3 no co3gaHuto uccne-
[l0BaHNI KaHL,EeporeHHoCTH.

Pa6ouelii rpynne 66111 npeAocTaB/ieHbl faHHble, MOyYeHHble MPU UCNOMb30BaHNN 0CO60 0603HAUYEHHOTO MPOTOKO-
na. BK/oYas onpefeneHHy0 U NoCTOAHHY (DOpMy BCeX MMNAaHTUpyembix Matepnanos (36). [laHHblil NPOTOKON BKAOYAnN
B Ce6s BYXNIETHIO MOAKOXHYIO UMNIAHTaLMNI0 NIEHOYHOTO UMNaaHTaTta paamepamu 10 Mm x 20 mm x(oT 0.5 g0 1.0 MmMm) Ha
30— 50 kpblicax-camuax nopoabl Wistar unu F344 B page yuypexaeHuin. 3Tm gaHHble nokasann 3Ha4YnTeNbHOe yBennveHune
yuncna onyxonei, 06HapyXeHHbIX Yy 3KCNEePUMEHTA bHbIX XMBOTHbIX MO CPABHEHUIO C/TI0XKHO ONEPUPOBAHHON KOHTPO/IbHOIA
rpynnoii no Bcem TecTUpyeMblM MaTepuanam, BKIOHYasi HOMUHA bHbI OTpuUaTenbHblii KOHTPONbL. Mponopuns akcnepu-
MEHTasNIbHbIX XUBOTHbIX C ONyXonamMu koneb6anacb oT 7 % ¢ CUINKOHOM A0 70 % € NONM3TUEHOM, OAHaKO Habnwganoch
TONbKO Hebonbwoe otanyune (5 %. 7 % n 10 %), korga uccnefosaHna 6biM NOBTOPEHLI C CUIUMKOHOM. pynna Takxe
paccmoTpena npe3eHTauuilo HOBOW runoTesbl, Npegnonaratwueii, 4To KaHLueporeHes TBepAoro COCTOAHNA MOXeT 6biTb
CBA3aH C BMeWaTe/IbCTBOM Lie/1eBbIX MEXK/ETOYHbIX KOHTAKTOB, BbI3BAHHbIX B3auMoaeicTenem knetka*marepuan (37).
pynna Hawna aTy TeOpUo MHOroob6euLalowUieil, HO couna ee CBA3b C KAHLEPOTreHHbIM PUCKOM AN N0Jell Heonpejenex-
HbIM.

B nepuog guckyccuu npejcrasutenn perynupyrwwmux opraHos Esponbl. AnoHun n CLWA npuwwim KcornaweHuto. 4to
onpejgeneHue KaHLEepoOreHHOro pucka He Aenanocb NCKIIOUNTENbHO HA OCHOBAHWM KaHLleporeHe3a TBeEpPJ0ro coCcToAHuA. B
HEMHOTUX U3BECTHbLIX NPUMEpPAXx, KorAa peleHne o0 KaHLLEPOreHHOM PUCKE NPUHUMANoCh, UCNONb3YyA pe3ybTaTbl KaHLepo-
reHesa TBepAOro COCTOSAHUA, BCerga cylw,ecTsosanu NoAKpennsawLmne JaHHble, HanpuMep, NoIOXNUTEIbHbIEe pe3ynbTaThl
MyTareHHoCTH.

MposeAeHne Uccneo0BaHUi KaHLLEPOreHHOCTN NyTEM UMNAaHTaLMn TpebyeT XUpypruyecknx npoueayp 1 Ha akcne-
PUMEHTaNbHbIX XXUBOTHBIX, U Ha rpynne KOHTpons. Takum 06pa3omM, NpoBejeHe Taknx uccnefoBaHnii 3Ha4MTeNbHO oTpa-
XaeTcs Ha COCTOAHUM XUBOTHbIX. Paccmatpusas MeTOAMKN UCCNEe0BaHUA KaHLLEPOreHHOCTU Npu nepecMoTpe JaHHOoW
yactn NCO 10993. Pabouasa rpynna npuwna K BblBOAY, 4TO Tpe6oBaHWA NPOBOAUTL UCCNEAO0BAHNSA KAHLEPOreHHOCTH
nyTem UMNAaHTauuun yxxe He ABNAIOTCA ONpaBAaHHbIMUW, yYNTbiBas HACTOSALWY HEONpejeNneHHYl0 CBA3b C PUCKOM AN
nogeit. JononHUTeNbHLIM 060CHOBAHMEM SBUIOCL OTCYTCTBME KAKOW-NMG0 YeTKON ponu AaHHbIX UMNAAHTaLUOHHbBIX
nccnefoBaHnii Npu pelweHnsax, kacallWwmnxca oLeHKn 6Monornyeckoin 6e3o0nacHoOCT, B COYeTaHUN C ABHbIM yXyALIeHUeM
COCTOAHNA XUBOTHbIX.

OfHaKo, ecin uccnefoBaHNsA KaHLLEepPOreHHOCTN NPU3HaHbl Heo6xoAuMbIMK (CM. 5.4.1). meToA, NpeAcTaB/IEHHbI
B B.3. MOXeT noMo4b B MHTepnpeTaLun nccnefoBaHunii KAHLEPOreHHOCTN NyTeM nMnnaHTauuu. Npu npoBegeHUN Taknx
nccnenoBaHnii HE06X0A4MMOCTL NapaMeTpoB UCCef0BaHUA fo/KHa 6bITb 060CHOBaHA, a TakxXe onucaHa poibL nccnepo-
BaHWS NPK OL,EHKe Ye/I0BE4YEeCKOro pucka.
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C.3 MccnepoBaHWMs KaHLEPOreHHOCTM NyTeM MMnaaHTayum

Ecnv nposBoauTCcA faHHasa HeobsA3aTeNbHan npoueaypa, HE06X04MMO NPUAEPXUBaTLCA Ceyol ero NpoTokona.

HecMoTps Ha TO. 4TO OfHA rpynna MakcuManbHO nmnnaHTupyemoii fossl (MUAA) moxeT 6bITb JOCTATOYHOW, peKko-
MeHAYylTCA ABe A030Bble rpynnbl, BkAtoyas MU nee yactb (06bI4HO NonoBUMHY MU A). Fpynna oTpuuaTenbHOro KOHTponsa
06bIYHO NONyYaeT cCpaBHUMYI0 (DOPMY U BUA KIVHUYECKU NPUEMIEMOro Mmatepunana uam peKoMeHayeMoro KOHTPO/IbHOro
matepuana C [JOKYMEHTalbHO MNOATBEPX/[EHHbIM OTCYTCTBMEM  KaHLEPOreHHoro noTeHuuana, Hanpumep,
NoM3TUNIEHOBbLIE UMNNAHTATHI.

MW/ maTepnana uan MeAULMHCKOro U3JeNnsa NpuMeHseTca npu uccnefoBaHUAX KaHLEepOreHHOCTU Ha Kpbicax.
Ecnu BO3MOXHO, 3Ta 103a [,0/KHa B HECKO/IbKO pa3 npeBbilaTbh HaUXyALWWii cnyyai BO3[eiCcTBUA Ha YenoBeKa, B MuU-
nurpammMax Ha Kuaorpamm.

Macca n/wnu nnowanb NOBEPXHOCTK, onpejensawlas 403y MMnaaHTara, JO/KHa nNpeBbiwaTth [03y 0XW4aeMoro
K/IMHNYecKoro Bo3aeicTeusi. O6ocHoBaHne BbiGopa A03bl JO/KHO 6bITBOTPAXEHO AOKYMEHTaNbHO. Mo npuemaemocTu, n3
TecTupyemoro matepuana/marepumanos AO/KEH 6biTb N3rOTOBAEH UMNAHTAT noaxoasw,eit opMbl B COOTBETCTBUMN C
N C010993-6. yunTbiBass BO3MOXHOCTb MHAYLMPOBAHUSA KaAHL,EPOTreHHOCTH TBEPAOro cocToaHuA (adhdekT OnneHreiimepa,
CM. InTepaTypy nNo MCcnefoBaHNAM reHOTOKCMUYHOCTU U KaHLeporeHHocTu (31J).
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Mpunoxexnune O
(cnpaBouHoOe)

CBefleHVs1 0 COOTBETCTBUM HaLMOHaNbHbIX CTaHAapTOB Poccuiickoii deaepanmm cCbiNOYHbIM
MeXyHapoAHbIM cTaHfapTam

Ta6bnunuya D1

O603Ha4YeHne CCbI/IOYHOTO

O603HaueHne 1 HaMeHOBaHKe COOTBETCTBYIOLLErO HALWIOHAILHOrO CTaH4apTa
MeXAyHapoaHOro cTaHaapTa

MNCO 10993-1:2003 FOCT P NCO 10993-1- 2009
OueHka 61M0N0TMYecKoro AecTBUA MeauLnmHcKknx nsgenuii. Yactb 1. OueHka u
nccnepoBaHna

MNCO 10993-2:2006 FOCT P NCO 10993-2— 2009

OueHKa 610IOTMYECKOTO AECTBUS MEANLMHCKNX n3genuii. YacTb 2. Tpe6osa-
HUSA K 06palyeHnio C KMBOTHLIMM

MCO 10993-6:2007 FOCT P NCO 10993-6— 2009
OueHKa 6MO0IOTMYECKOTO A4eNCTBUS MeAULMHCKUX n3genuii. Yacts 6. Nccnego-
BaHMe MEeCTHOTro AeNCTBUA Nocae UMnaaHTayuu

MCO 10993-12:2007 FOCT P NCO 10993-12— 2009
OueHka 6M0N0TMYECKOTO AECTBUS MeUUMHCKUX n3gennii. Yacte 12. Mpuro-
ToBNEHWe Npob u ctaHfapTHble o6pasybl

MCO 10993-18 FOCT P NCO 10993-18- 2009
OueHKa 61M0N0rMYecKoro AeicTBUA MeAULMHCKUX n3aenunii. Yactb 18. Uccnepo-
BaHWe XMMUYeCcKUx CBONCTB MaTepuanos
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