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craHaaptoB Poccuiickon ®eaepaunmn — FMOCT P 1.0—2004 «CtaHaapTtusauua B Poccuitckoin denepaunn.
OCHOBHbIE NMOMOXEHUsI»

CBepneHus o cTaHgapTe

1 NOArOTOBIIEH ABTOHOMHOW HeKOMMepYeckol opraHnsaumen «MHCTUTYT Meamko-61uonormieckmx
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2 BHECEH TexHu4eckuM komuteToM no ctanaaptusaumm TK 422 «OueHka 61onornyeckoro oencTeus
MeaULMHCKAX N3aenniiy

3 YTBEP>X[JEH V1 BBEAEH B JENCTBWE Mpukasom defepanbHOro areHTCTBa No TeXHUHEecKoMy pery-
NpoBaHUo N MeTporioriy oT 6 asrycta 2009 r. Ne 280-ct

4 HacToswuni cTanaapT uaeHTUYeH MexayHapogHomy ctaHgapty MCO 10993-3:2003 «OueHka 6uono-
rM4ecKoro AencTBns MegnUMHCKUX nsgenui. Yacte 3. ccneaoBaHnsi reHOTOKCUMHOCTU, KaHLEPOTeHHOCTU U
TOKCUYEeCKOTo AeACTBUA Ha penpoaykTuBHyo dyHkumio» (ISO 10993-3:2003 «Biological evaluation of medical
devices — Part 3: Tests for genotoxicity, carcinogenicity and reproductive toxicity»).

Mpv nprMeHeHUN HacTosILero cTaHAapTa pekoMeHAYeTCA UCTIONb30BaTb BMECTO CCbINTOYHBLIX MEXAYyHa-
pOAHbLIX CTaHAAPTOB COOTBETCTBYIOLWME UM HaUMOHarbHbIe cTaHaapTel Poccuiickon deaepaunuy, ceegeHus o
KOTOpPbIX NPpUBEAEHbI B AOMOSTHATENBHOM NpUnoxeHun D

5 BSAMEHTOCTP NCO 10993.3—99

UHbopmayus 06 usMeHeHUsIX K HacmosiuemMy cmaHoapmy rybnukyemcs e exe2o00Ho uszdasaemMom
UHGhopMayUoHHOM yKazamerne «HauuoHarnbHbie cmaHOapmbl», a meKcm UsMeHeHUU U r1onpasok — 8 exemMe-
CAYHO U30asaeMbix UHHOPMaUUOHHBIX yKka3amensax « HayuoHaneHbie cmaHdapmely. B cnydae nepecmMompa
(3aMeHbl) unlu omMeHbl Hacmosiue20 cmaHoapma coomeemcemeyroujee yeedommeHue 6ydem onybrnukogaHo
8 eXXeMeCs4YHO U3dasaeMOM UHPOpMaUuUOHHOM yKasamerle «HayuoHarneHbie cmaH@apmely. Coomeemcmey-
rowast UHghopmauusi, yeeOoMIIeHUEe U MeKCmbl pasMewaltomes makxe 8 UHghopMayuoHHoU cucmeme obuwjezo
ronb30eaHuUs — Ha ohuyuansHom calime OedepanbHO20 a2eHmMemaa 1o MexXHUYECKOMY pe2ynuposaHUio U
Memporioauu e cemu UHmepHem

© CtangapTtuHcpopm, 2009

HacToswuii ctaHgapT He MOXeT BbITb NOMHOCTbLIO UMW YaCcTUYHO BOCNIPOU3BEAeH, TUPAXXMPOBaH U pac-
npocTpaHeH B kayecTBe odrumanbHOro usgaHua 6es paspeleHusa deaepanbHOro areHTCTBa Mo TeXHUYecKo-
MY peryriupoBaHuio U MeTposiorim
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BBegeHue

HacTosawmin ctaHaapT pacnpocTpaHseTca Ha MeTodbl onpeaeneHus cneundmnyecknx BUonormiecknx
aheKToB 1 CBSI3AHHbIE C HUMU MakcUmarnbHO YyBCTBUTEMbHbIE TecTbl. VIHTepnpeTauns pe3ynbTaToB U UX
3HaveHune AN 300POBbs YEMOBEKA HE pacCMaTPUBAIOTCS B HACTOSILLEM CTaHAapTe.

MoTeHuManbHas oNacHOCTb OOJPKHA OLEHUBATLCS B KaXKAOM KOHKPETHOM Clyvyae C y4eTOM BIIMSAHUS
Takux hakTopOoB, Kak CTeneHb BO3AENCTBUS, cneuudunyieckme pasnnims, MexaHndeckue n pmsndeckme acnek-
Thl, MOCKONbKY NOMYYeHHbIE pe3ynbTaThl He BCeraa paBHO3HauHbI.

CtaHgapTbl cepum MCO 10993 siBnsaoTca pykoBOAALLUMMU JOKYMEHTaMU ANsi NPOrHo3upoBaHust U nccne-
[0BaHNst 6MONOrMYecKoro AencTBUS MeaULMHCKUX U3OENNA Ha cTaamm BbiGopa maTepuanos, NpeaHasHayeH-
HbIX O4J191 X U3rOTOBMNEHUS, a Takke A4S UccneaoBaHiA roTOBbIX N34eNNIA.

B cepuio NCO 10993 BxoaaT cnegyrowme vacTn nod obwmm HassaHneMm «OueHka Guonornyeckoro
0encTBNA MeANLNHCKUX U3AENNAY:

YacTtb 1 — OueHka 1 uccrnegoBaHus;

Yactb 2 — TpeboBaHus K 06paLLeHNto C KUBOTHBIMU;

Yactb 3 — WcecnenoBaHusl reHOTOKCUYHOCTU, KaHLLEPOreHHOCTN U TOKCUYECKOro AEeNCTBUSA Ha penpo-
OYKTUBHYIO (DYHKLIMIO;

Yactb 4 — WccnenoBaHue nN3aenuin, B3anMoaenCcTBYOLMX C KDOBbIO;

YacTtb 5 — MccnegoBaHune Ha UMTOTOKCUYHOCTL: MeToabl in Vitro;

YacTb 6 — WccnegoBaHne MecTHOro AencTBmS Nocne MMnnaHTauuu;

YacTtb 7 — OcTaTouHoe coaepaHue aTUNeHoKkcnaa nocre ctepunmsasmu;

Yactb 9 — OCHOBHbI€ NPUHLMMBLI MAEHTUMUKALNA U KONMYECTBEHHOTO onpeaeneHns noTeHumanbHbIX
NpoayKTOB AerpagaLuu;

YacTtb 10 — WccnepoBaHue pasapaatoLero U ceHCUubunmnanpyoLero AecTBus;

YacTtb 11 — WNccneaoBaHne obLLETOKCUYECKOTO AENCTBUS;

Yactb 12 — lMpuroTosneHne npob 1 ctaHgapTHble o6pasLbl;

YacTtb 13 — NaeHTudukaums n konuiecTBeHHoe onpedeneHne NpogyKToB Aerpagauun nonMmMmepHbIX
MeANLMHCKX N34enni;

Yactb 14 — VgeHTudumkaums n konmdecTBeHHoe onpeaeneHne nNpodykToB Aerpagauum usgennin us
Kepamnku;

Yactb 15 — VgeHTudmkaumst n konmiecTBeHHoe onpeaerneHne NpoAyKToB Aerpagauum usgennia us
MeTarnmnoB 1 CNnaBos;

Yactb 16 — MogenupoBaHue n uccrnefoBaHue TOKCUKOKMHETMKU NPOAYKTOB Aerpajauni U BbiMbIBa-
HUS;

Yactb 17 — YcTaHoBNEHWE NOPOroBbIX 3HAYEHWN ANS BbIMbIBaEMbIX BELLECTB;

Yactb 18 — MccnegoBaHne XMMUYeCKUX CBOMCTB MaTepmarnos;

Yactb 19 — WccnegoBaHune usmko-xumudecknx, mMopdonormieckux U tonorpadnyecknx CBOWCTB
MaTepuanos;

YacTtb 20 — MprHLUMNIBI U MeTodbl UcCNefoBaHNst UMMYHOTOKCUYECKOTO AEeNCTBNS MeAULNHCKNX U3AeSTUA.
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

n3genua MEAQUUUHCKUE
OLIEHKA BUOJTOMTMYECKOIo OENCTBUSA MEOULIMHCKUX U3OENUA
YacTtb 3
UccnepnoBaHUA reHOTOKCUYHOCTU, KaHLIePOreHHOCTU U TOKCUYECKOro AeNCTBUA Ha penpoayKTUBHYIO

cbyHkLMIO

Medical devices. Biological evaluation of medical devices.
Part 3. Tests for genotoxicity, carcinogenicity and reproductive toxicity

Hara BBegeHna — 2010—07—01

1 O6nacTb NpMMeHeHus

HacToawui CTaHgapT onpegendaeT cTpaterun ana yctaHoBeHUA pUcka 1 nccnegosaHna MeanunHCKnNX
n3genun ans N3y4vyeHuna cneuundudeckoro 61onornyeckoro A4eCcTBUS:

= T€HOTOKCUYHOCTU;

- KaHUepOoreHHoOCTHU,

- TOKCUYECKOro AeUCTBUS Ha penpoayKTUBHYHO beHKLI,I/II-O npassuTue.

Hactoawmn CTaHOapT NnpUMeHAeTCA ONA OLEeHKN MeANLUMHCKOro n3aennd, noTeHunarbHble reHOTOKCUY-
HOCTb, KaHLLePOreHHOCTb U TOKCHUYEeCKoe Jencrtene Ha penpoayKTUBHYHO (*)yHKLI,I/I}O KOTOPOro ABNA0TCA yCTa-
HOBJME€HHBIMU.

[MpwnmeuaHne— PykoBogcTeo no Beibopy TectoB npusegeHo B VCO 10993-1.

Tp86OBaHVIFI HacTodAwWero ctaHgapTa ABA0TCA peKkoMeHadyeMbIMAN B obnactn Bbl60pa MEeTOo40B UCnblTa-
HUA.

2 HopmaTuBHbIe CCbINKH

B HacTosilleM cTaHgapTe UCNOoNb30BaHbl HOPMATUBHEIE CChINIKM Ha criefyroLlme cTaHaapThl:

MCO 10993-1:1997* OueHka BGuonormyeckoro AencTensa MeanUMHckux nagenuin. Yactb 1. OueHka n
nccneaoBaHusa

NCO 10993-2:1992* OueHka BMONOTMYECKOro AeNCTBUA MeAULUHCKUX M3genun. Yacts 2. Ycnosus
coaepXXaHust XKMBOTHbIX

MNCO 10993-6:1994* OueHka Buonornyeckoro AecTBna MeamunmHeKx nsgenuin. Yacts 6. Mccneposa-
HMEe MeCTHOrc AeNCTBUA Nocne UMniaHTaunm

MCO 10993-12:2002* OueHka Gronormyeckoro AencTeua MeauuMHCKUX nsaenuia. Yacto 12. Mpuro-
ToBMneHue Npob 1 cTaHaapTHbIe 06pasLbl

NCO 10993-18 OueHka bBUonornveckoro AencTBMsA MeauLMHCKUX u3aenuin. Yactb 18. Xumuyeckas
XapaKkTepucTMka Matepuanos

OECD 414" M3yuyeHune Tokcuyeckoro 4enCTBUSA Ha NpeapoaoBoe pas3BuTmue

OECD 415 Wsy4eHne TOKCUYECKOro AeCTBNS Ha penpoayKTUBHYHO hyHKLIMIO B peaenax noKoneHus

OECD 416 WN3y4eHWe TOKCUYECKOro AeNCTBUSA Ha penpoayKTUBHYIO OYHKLMIO B Mpeaenax AByX nokone-

OECD 421 CKpUHWHIrOBbIN TECT TOKCUYECKOrO AENCTBUSA Ha penpoayKTUBHYIO (PyHKUMIO U pasBuUThe
OECD 451 WUccnegoBaHUsA KaHLEPOreHHOCTH
OECD 453 KoMbuHupoBaHHbIe UCCNea0BaHNst XPOHUYECKON TOKCUYHOCTU/KaHLLE POTeHHOCTH

* 3ameHeHbl Ha CO 10993-1:2003, NCO 10993-2:2006, MCO 10993-6:2007, NCO 10993-12:2007 cOOTBETCTBEHHO.
R OpraHmnzauunst SKOHOMUYECKOro CoTpyaHuYecTBa n Passutusi.

U3paHve opmumanbHoe
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OECD 471 TecT 6akTtepuansHon o6paTHOM MyTaunm
OECD 473 TecT xpoMocoMHoW abeppaL,un B MAeKONUTAaOWMX in vitro
OECD 476 TecT KNeToYHO reHHON MyTaL1 B MAEKONUTaoWWX in vitro

3 TepMuHbI M onpeaeneHun

B HacTosLWeM cTaHaapTe npuMmeHeHbl TepMuHbl No MCO 10993-1, 10993-12, a Takke criegyroLime Tepmu-
Hbl C COOTBETCTBYIOLMMU orpeaeneHusaMu:

3.1 nsyvyeHue KaHLEpPOreHHOCTU (TECT Ha KaHUeporeHHocTb): TecT, cnyxXalluid Ans onpeaeneHus
NoTeHLnanbHOM OHKOreHHOW OrMacHOCTU U3AeSnin, MaTeprnanos /UMW SKCTPAKTOB U3 HUX NPU OQHO- UM MHOTOK-
paTHOM BO34eNCTBAA B Te4eHNE 3HAYUTENbHOM YaCTU XXM3HEHHOTO LMKIIA 3KCNEePUMEHTaNbHOIO XXKUBOTHOTO.

MpwumedaHue— MoaobHble TECTLI MOTYT BbITh PACCUUTaHbI HA U3YUYEHME KaK XPOHNYECKON TOKCUMHOCTU, TAKK
OHKOrE€HHOM OMacHOCTM B pamKaXx OHOr0 aKkcnepumeHTa. Ecnm xpoHnyeckas TOKCMYHOCTb U KAHLLEPOreHHOCTb M3yHaloTCs
B paMKax 0fHOro SKCnepumeHTa, HeobxoaumMa OCTOPOXKHOCTL NPU ONPeaeneHNn NapaMmeTpoB SKCNepUMeHTa, 0CoBEHHO
npw BeiIGOpe 403NPOBKN. 3TO rapaHTUPYET, YTO NPEXAEBPEMEHHAs CMEPTHOCTb OT XPOHUYECKOM/COBOKYNHOMN TOKCUYHOCTH
He UCKa3UT CTaTUCTUYECKON OLEHKMN XMUBOTHBIX, KOTOPLIE BbPKMBAIOT 40 3aNNaHUPOBAHHOIO OKOHYAHUS SKCNEpUMEHTa
(T. €. HopManbHasn NPOAOIKNTENBHOCT XU3HK).

3.2 uspenue, Hakannueatowee 3HepPruio: YCTPoWCTBO, NpeaHasHaYeHHoe AN TepaneBTU4ecKoro
AelCTBUA UMK OMarHoCTUYeCcKon hyHKLMN NyTem abcopBLmmn 3NeKTPOMarHUTHOrG, MOHHOTO UIK YIbTPasBYKoO-
BOrO U3NyYeHus.

MpumeyaHune— 3TOHE OTHOCUTCA K YCTPOMUCTBaM, BbipabaTbiBaOWMM SNEKTPUUECKUIA TOK, TAKMM KaK 351ek-
TpoKayTepbl, BOAUTENW PUTMA MK PYHKUUOHANBHbIE 3MEKTPOCTUMYNATOPbI.

3.3 TeCcTHareHOTOKCUYHOCTb: TECT, B KOTOPOM UCNOSL3YIOT KNETKA MITEKOMUTAIOLLIMX U APYTUX XKUBOT-
HbIX, @ TaKke GakTepun, 4POXCKN UK rpubLl ANs onpeaeneHus reHHbIX MyTauuin, U3BMeHEeHNIn XpOMOCOMHOM
CTPYKTYpPbI NN ApYruxX uameHeHnin reHos unun [HK, BbI3sBaHHBIX U3y4aeMbIMU MaTepuanamMu.

M pnmMmevyaHune — KSTOMy onpeaeneHunto MoryT 6bITb TaKXKe OTHECEHbI TECThI Ha UenocCTHOM OpraHu3me.

3.4 makcuManbHO BHocuMas fo3a, M: MakcumarbHoe KONMYecTBo UMNNaHTUPYeMoro maTtepuana,
KOTOpOE 3KCepUMeHTanbHOe XUBOTHOE NePeHOCUT 6e3 HeraTUBHBLIX (hU3UdecknX 3ppeKkToB.

3.5 usyuyeHue BO3AEeNCTBUSA Ha PeNpPOAYKTUBHYIO (PYHKLMIO U pa3BUTUe: MeToabl, cnyxallue ans
OLLEHKM NOTEHLMANLHOTO BO3AENCTBISA M3yYaeMbIX MaTepuanos Ha perpoayKTUBHYIO hyHKLUMIO, SMBpUoreHes
(TepaToreHHOCTb), NpeHaTanbHoe U NocTHaTanbHoe pasBuUTHe.

4 MeToAbl U3y4EHUA FEHOTOKCUYHOCTHU

4.1 OOwue nonoxeHus

Mepen NPUHATNEM peLLeHUs O NPOBEAEHNN UCCeA0BaHUs Ha reHOTOKCUYHOCTb HeOBX0ANMO NMPUHATL
BO BHUMaHune MCO 10993-1, a Takke XMMUYECKYI0 XapakTepucTuky matepuanos (MCO 10993-18). O6ocHoBa-
HWe NporpamMmmbl UCCREAOBaHWA C y4eTOM BCEX 3HAUMMBbIX (PakTOPOB AOIMKHO BbiTb AOKYMEHTaNbHO 3admKkcu-
poBaHo.

NCO 10993-1 0bo3HauaeT ycrosus, NPy KOTOPLIX MOTEHLMAaNbHas TeHOTOKCUYHOCTL SIBMSIETCA 3HaUN-
MbIM pyckoM Npwu obLen oLeHke 6uonornyeckon 6esonacHoctu (cm. MCO 10993-1:1997, Tabnuua 1). Uccne-
[oBaHue Ha reHOTOKCUYHOCTb, TEM He MeHee, He aiBnsieTca obsasaTenbHbIM ANA MeAULMHCKUX U3aenui n nx
KOMMOHEHTOB, M3roTOBMEHHbIX TONBKO U3 MaTepuanos, NposaBmMBLUMX cebs Kak He obnaaatoLme reHoToKCHY-
HocTbto. MiccnegoBaHume Ha reHOTOKCUYHOCTL TpebyeTesi, ecnuv oLieHKa cocTaBa MaTepuarnos roTOBOro Meaun-
LUMHCKOrO u3genust nokasbiBaeT BO3MOXHOE Hanuune coefuHEeHUn, KOTopble MOryT BCTYMUTb BO
B3aMMOOENCTBME C FrEeHeTUYECKUM MaTeprarnioM, U ecriu XMMUYECKUiA coCcTaB MeauLMHCKOro usaenus He
n3BecTeH. B TakmMx cnyyasax AosmkeH ObiTb onpedeneH reHOTOKCUYHBIN MOTeHLMan 03Ha4YeHHbIX XMMUYECKMUX
KOMMOHEHTOB C y4eTOM KOMOMHaLMM UX COBMECTHOrO BO3AEWCTBUS, YTO NpeanodTuTensHee nposeaeHust
ncecnegoBaHuiA Ha reHOTOKCUYHOCTb Ha MaTepuarne Unm MeauuuMHCKoM N3aenum B Lienom.

B cnydvae, korga Heo6xoAnMO OLEHUTb reHOTOKCUYeckoe AeCTBUE MeULMHCKOro n3denus, cnegyet
NpoBeCTU Ceputo TeCToB in vifro. 3Ta cepus JomkHa BKoYaTh B cebs ABa TecTa, ecniv nposoauTes 4.2.1.2,
KOTOpbLIA Ncnonb3yeT obpaszel, MMMgOoMbl MbILLM C Y4ETOM HOMEpPa KOSTOHUW 1 onpedeneHnem pasmepa, unu
Tpu TecTa, ecrnivu nposoauTtca 4.2.1.1. Mpu npoBejieHNU TECTOB NO MEHbLLIEN Mepe ABa UCMbITaHus, Uccneayto-
e pasHble KOHeYHbIe TOYKN, AOBKHBI UCMOMNb30BaTh KNETKN MIAEKONUTaoLWMX.

2
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4.2 Crtparterus

4.2.1 WNccnepoBaHWe Ha reHOTOKCUMHOCTb NPOBOAMTCS] HA OCHOBAHWUM NepBOHaYanbHOro pPeLleHnst o
npoBeaeHnn UccnefoBaHUsa B COOTBETCTBUM NnBo ¢ BapnaHToM 1 (4.2.1.1), nu6o ¢ BapuaHtoM 2 (4.2.1.2).

4.2.1.1 BapuaHT1

a) uccnegosaHue reHHbIX MyTauuia Ha 6aktepusax (OECD 471)u

b) uccnegosaHme reHHbIX MyTaUuia Ha kneTkax mnekonuTawowmx (OECD 476) n

C) uccnenoBaHWe KNacToreHHOCTU Ha kneTkax MnekonuTtatowwmx (OECD 473).

4.2.1.2 BapunaHT 2

a) uccnefosaHWe reHHbIX MyTauuii Ha 6aktepusax (OECD 471)u

b) uccnegosaHme reHHbIX MyTauuia Ha kneTkax Mrekonutatowmx (OECD 476), koHkpeTHo — obpasel,
NMMEOMbI MbILLIX C Y4€TOM HOMEpa KOMOHWUWN 1 orpederieHneM pasMepa Ans uccnefosaHus 06enx KoHeYHbIX
TOYeK (KNacToreHHOCTU 1 reHHbIX MyTaLui).

4.2.2 Mpwu oTpuuaTenbHbIX pesynbTaTax BCeX TECTOB in Vitro, npoBeAeHHbIX B COOTBETCTBUM € 4.2.1,
AanbHewme NCnbITaHUA reHOTOKCUYHOCTU Ha XXMBOTHBIX 06bI4HO He 06OCHOBaHbI 1 HE A0MKHBI MPOBOAUTLCA
BO U3bexaHve HenogobaroLLero NCNoNb30BaHUs XKUBOTHBIX.

TecTbl in vivo npooaaTcsi B cooTBeTcTauM ¢ MCO 10993-2.

4.2.3 Tpu nonoxutesnbHbIX pesynbTaTtax Noboro U3 TecTos in vitro NpoBoAATCA TECTHI in Vivo Ha MyTa-
reHHocTb (cM. 4.2.4) unn NpeanonaraeTcs, YTO coeANHEHNe MyTareHHo.

4.2.4 Jlobol TecT in vivo BbIGMpaeTCs Ha OCHOBaHUM Hanbonee Nnoaxoasaiueit TOHKM, onpeaeneHHon Tec-
Tamu in vitro. Heob6xoaMMo NPOAEMOHCTPUPOBATbL, YTO TECTUPYEMOE BEeLeCcTBO AOCTUMIO OpraHa-MULLIEHH.
EcnnaTo HeBo3mMOXHO, TO MOXeT noTpeboBaThCs BTOPOMN TECT in vivo Ha ApYrom opraHe-MuLLIeHN Ans NoaTBep-
XOEHUSA OTCYTCTBUSA TEHOTOKCUYHOCTH in Vivo.

OO6bIYHO UCMONb3yeMble TECTEI in Vivo:

a) MukposiiepHbln TecT Ha Kpbicax (OECD 474) nnu

b) aHanus metadasbl B KOCTHOM Mo3re rpbidyHoB (OECD 475) unn

C) BHennaHoBbli TecT cuHTesa AHK Ha kneTkax nedeHn mnexkonutawowmnx (OECD 486).

Bbi6op Hanbornee noaxoAsLlen cucTeMel UCCrneaoBaHuii AormKkeH bblTb 060CHOBaH U OTpaXXeH AOKYMEH-
TanbHo.

4.2.5 Ecnn ans usy4yeHus reHoTOKCUYHOCTU UCTOSb3YIOTCS ApYyrue cucTeMbl UccneaoBaHumi in vivo B
Liensix nony4eHns AononHuTensHon nHdopmaLmmn, npuinHa gomkHa 6biTb 060cHOBaHa U oTpaXkeHa AOKYMEH-
TanbHo.

4.3 NogroTtoBka npo6

4.3.1 Mpu npoBegeHUN UCCNeaoBaHNIA TeHOTOKCUMHOCTU Ha MaTepuyare UM Ha MegULUHCKOM u3aenum
B LieSioM NpuroToBneHue npob nposoanaT B cootseTcTBUU ¢ MCO 10993-12. TecTMpoBaHUIo NOABEPTratoT 3KC-
TPaKTbl, YCUIEHHbIE AKCTPaKTbl UM OTAENbHbIE XUMUYECKUe coeAuHeHus1 maTepuana/MmeauLMHCKoro usge-
nusa. Hausbiclas TecTupyemasi KOHLeHTpauusi domkHa ObiTb B npegdenax ykasaHuid OECD. Ecnn
MCNONb3YIOTCS YCMNOBUS YCUINEHHOTO 3KCTparMpoBaHusa, HeobxoanuMo y6eanTbesl, YTO 3TO He U3MEHUT XUMK-
YEeCKMX XapaKTepucTuk.

4.3.2 CoOTBETCTBYIOLWMNIA pacTBOpUTESb BLIOMPAOT HA OCHOBaHWUW €ro COBMECTUMOCTU C CUCTEMON
nccneaoBaHus U ero cnocoBHOCTU MaKCMMarbHO 3KCTparnpoBaTh MaTepuan unvmeguuuHckoe usaenue. MNpu-
YnHa Bblbopa pacTBOpUTENs A0MKHA ObiTb OTpaXeHa AOKYMEHTanNbHo.

4.3.3 MNpn coOTBETCTBYIOWENA CUTyaLMU UCNONL3YIOTCA ABE NOAXOAALWME SKCTparupylolme cpeabl,
ofHa 13 KOTOPbIX SBMSIETCA NONAPHBLIM pacTBOpUTENEM, a BTOpas — HENONSIPHBLIM WUITU KUAKOCTbIO, COOTBE-
TCTBYIOLLIE XapaKTepy U UCONb30BaHWUI0 MEAULIMHCKOTO U3aenus, Npy 3ToM 06e A0SKHbI GbITb COBMECTUMDI.

4.4 MeToabl UccriegoBaHusa

4.4.1 TeHOTOKCUYHOCTS in vitro

MeToabl TecTupoBaHna in vitro Boibupatot ns pykosoactsa OECD no ncnelTaHuio XuMn4ecknx coegnHe-
HUIA.

MpepnouTtutenbHbl TecTel OECD 471, OECD 473, OECD 476, OECD 479 1 OECD 482. Npu nnaHuposa-
HUK 1 BeIBOpe nccnegoBaHUn HEOBXOAUMO YUUTLIBaTL, YTO HEKOTOPbIE MaTepuarbl UK BewecTsa MoryT
MOBNUATL Ha uUccneaoBaHWe, Hanpumep aHTUBUOTUKM U aHTUCeNTUKU. Mpu COOTBETCTBYIOWEN CUTYaLUK

060CHOBaHMe peLLeHNs JOMKHO 6bITb OTpaXeHO AOKYMEeHTalbHO.

4.4.2 N'eHOTOKCUYHOCTb in vivo

MeTogbl TecTupoBaHus in vivo BeibupatoTces U3 pykosoactea OECD no ucnelTaHuio XMMU4eckux coeau-
HEHWNA.
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MpeanoututenbHbl Tectel OECD 474, OECD 475, OECD 478, OECD 483, OECD 484, OECD 485 un
OECD 486.

M pwu™meyaHue— BnocnegHee Bpemsi 6binn pazpaboTaHbl TECTOBLIE CUCTEMBI C NPUMEHEHNEM TPAHCTEHHbIX
XWBOTHBIX, NpeAHa3HauYeHHbIE 1151 UCCIE0BaHUA FTEHOTOKCUYHOCTU. DTN METOAVKN MOTYT 6bITb NONE3HbI ANSA UCNBITAHUA
MEeANLMHCKUX M34ENUIA, HO HA MOMEHT M34aHUsl HACTOSILLEro CTaHJapTa UCNONb30BaHNE 3TUX TECTOB elwe He 6bIno yTeep-
xaeHo. OnucaHne TECT-CUCTEM C PMMEHEHUEM TPAHCIEHHBIX XXMBOTHBIX NpuBeAeHo B 6ubnuorpaduu, B nutepartype no
TPaHCTeHHbIM XMBOTHbIM.

5 MeToAbl U3yUYeHUA KaHLLEEPOreHHOCTHU

5.1 O6Lwume nonoxeHusa

,U,O NMPUHATUA pelleHna O npoBegeHnn uccneaoBaHud KaHUe poreHHoOCTu HeOGXO,ElI/IMO NMPUHATb BO BHUMa-
Hue NCO 10993-1 u UCO 10993-18. PellieHne o npoBeaeHUU NccneaoBaHUs AOMKHO ObITb NPUHATO HA OCHO-
BaHMM OLUEeHKU pUucka KaHueporeHesa, Bbl3blBaeMoro wucnomnb3osaHnem MeguuuHCKOro usaenua.
WccneaoBaHue Ha KaHLEePOreHHOCTb He A0MMKHO NPOBOANUTLCA, €CITA PUCK BbIN afeKBaTHO OLEHEH U CoKpa-
LieH bes NOoNy4YeHNA HOBbIX PE3YyJIbTaTOB KAHLUEPOIreHHbIX MCCﬂeﬂOBaHMﬁ.

MpwumedaHnune— CywectByloT nogxoasme CUCTEMbI UCCNEAOBAHNSA KNETOYHOW TpaHcdopmauum in vitro,
KOTOPbI€ MOTYT ObITE UCMONB30BaHbI Ansi NpeABapUTEIIbHON OLEHKM KaHueporeHHoCcTU. iccnegoBaHns KNeTouHON TpaHe-
dopmaLmm noka He 6biNy oNMCcaHbl B MeXAyHapoaHbIX cTaHgapTax. JononHutenbHan MHgopmaums o cuctemax uccneno-
BaHWS KNETOYHOM TpaHCcOpMaLMM COAEPXKUTCS B MPUIOXEHUN A,

5.2 Crtpaterusa

5.2.1 Tpu oTCYTCTBUM AOKA3ATENLCTB, UCKNOYAOLWNX PUCK KAHLEPOreHHOCTN He0BX0AUMO YUnThIBaTb
cneayowme cuTyauuu, npu KOTopbix HeobxoauMbl ccneaoBaHnUs KaHUEeporeHHOCTH:

a) pesopbupyloLmecs Matepuansl U1 U3nenus, 4na KOTopbix Bpems pesopbunn npesbiwaeT 30 AHENR,
€Cr1 HeT 3HauuTeNbHbIX M aeKBaTHbLIX CBeAeHWUIA NO NX BO3AEUCTBUIO Ha YenoBeka;

b) maTtepuansl U Usgenus, NOCTOAHHBLIA NN COBOKYMHBIA KOHTAKT KOTOPLIX C BHYTPEHHUMU cpegamu
opraHusMa u/vnu ero NoNocTAMU npeseiwaeT 30 gHeN, 3a UCKIIYEHUEM TeX, O KOTOPbIX UMetoTCa OCTOBEp-
Hble N afeKBaTHbIE CBeAEeHUs O pe3yrbTaTax UX KOHTaKTa ¢ OpraHU3MOM YerloBeka.

WcecnegosaHua KaHLEpOreHHOCTM FeHOTOKCUYHBIX MaTepraroB He ABMATCA HayuHO 060CHOBaHHBIMM.
KaHLueporeHHasi onacHOCTb FeHOTOKCUYHBIX MaTepuanoB A0MKHa NpeanonaraTbes, U PUCKN COOTBETCTBEHHO
crneayeT yunThLIBaTh.

5.2.2 Ecnu XpoHn4yecKasa TOKCUYHOCTb M KaHL,epOreHHOCTb ObliM pacCMOTPeHbl B COOTBETCTBUM C
NCO 10993-1 n TecTupoBaHue bbl10 NPU3HAHO HEOBXOANUMBIM, UCCeAoBaHNsA ByayT NMPOBOANTLCSA B COOTBE-
TcTBuM ¢ OECD 453, ecriv BO3MOXHO.

5.2.3 EcnuBcootBeTcTBUM cMNCO 10993-1 paccmaTpuBanoch TOMbKO UCCeaoBaHME KaHLIepOreHHOCTMU
N TecTupoBaHue ObINO NPU3HaHo HeobxoauMbIM, MccnegoBaHus OyayT NpPOBOAWUTLCA B COOTBETCTBUM C
OECD 451.

5.2.4 [nsauvcnblTaHUs MeAULUHCKUX U34ennuin 40CTaTOYHO OQHOIo BUAa XXMBOTHEIX. BeiGop B1aa AormkeH
6bITb 060CHOBAH M OTPaXXeH AOKYMEHTasbHO.

MpwumeyaHune—BnocnegHee BpeMms 6binn paspaboTaHbl TECTOBbIE CUCTEMbI C MPUMEHEHUEM TPAHCTEHHbIX
XUBOTHbIX, NpeaHa3HavYeHHble Ans Mccne,qoaaHmﬁ KaHUeporeHHOCTU, HO Ha MOMEHT n3gaHuns ,anHOVI YyacTn HacToAWero
cTaHfapTa ncnonb3oBaHme 3TUX TECTOB AN MEAULIMHCKMX M3aenuvn ewe He 6b1no yteepxgeHo. OnucaHve TecT-cucTem ¢
NPUMEHEHNEM TPaHCTEHHbIX XKUBOTHbIX COAEPXUTCH B GUBMorpacmm, B nutepaType no uccriegoBaHusiM ¢ IPYMeHeHeM
TPaHCreéHHbIX XXMBOTHbIX B KA4€CTBE anbTepHaTnBbl UCCNeaoBaHUAM KaHLUEepOreHHOCTU B TeHYEeHMEe NPOaONXKUTENTBHOCTU
KU3HU.

5.3 MpuroTroBneHue npo6

MpurotoBneHne npob nposoaaT B cooTBeTcTBUN ¢ UCO 10993-12. Mo BO3MOXHOCTU, UCMBITAHWUI 40N-
XXHO NnoABepraTtbcs u3genne B roToBor Ans npuMeHeHns dopme.

5.4 MeToabl uccnenoBaHus

5.4.1 Ecnu TecTbl Ha KaHLlepOreHHOCTb HeoBX0ANMbI Kak YacTb OLLEeHKM BUonorndeckoin 6esonacHocTu,
3T UCCNeaoBaHNUA NPOBOAAT C onpeaeneHHbIMAXMMUYeCKMU BeLLIeCTBaMM UMW XapaKTepHbIMU 3KCTpaKTamum
13 MeauUMHCKUX usgenui. NposegeHne UMNIAHTALMOHHBIX N3YYeHWUA (CM. npunoxeHne C) AokHO ObiTb
060CHOBaHO, 1 1X POSIb B OLIEHKE YeTI0BEYECKOro prcka AomkHa 6bITb OnucaHa U oTpakeHa JOKYMeHTarbHO.

4
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5.4.2 Ecnv 6ygeT npoBoAWTLCSA UMMNaHTaLMOHHOE n3yYeHue, npu BeiGope MecTa MMnniaHTauumM Heo6-
XOANMO paccMOTpeTb KIUHNYeCcKoe NpUMeHeHne MeguULMHCKOro N3genns.

5.4.3 Ecnv TecTupoBaHue aKCTpakTa NpU3HaHO HeoBX0AMMbIM, UCCMeA0BaHWs KaHLEepOreHHOCTM Npo-
BOAAT B cooTBeTCTBUMU ¢ OECD 451 unu OECD 453.

5.4.4 Vccnegyemble TkaHW OOIDKHBI BKIHOYATb COOTBETCTBYOLLME TKAHU U3 Cn1cka, MpUBeAeHHOro B
OECD 451 nnn OECD 453, a Takke MecTo UMNNaHTaL M1 U npuneratowme TKaHu.

6 MeToAbl U3y4eHUs1 TOKCUYECKOro BO3AEeNCTBUS Ha pa3BUTHe
M penpoayKTUBHYIO (hyHKLUIO

6.1 OGLiKe NonoxeHUs

6.1.1 0o npuHATNA pelueHUst 0 NPOBEAEHNN UCCMEeQ0BaHNA TOKCUYECKOrO BO3AENCTBUSI Ha pasBUTME U
penpoayKTUBHYH OYHKLMIO He0BX0ANMO NPpUHATL BO BHUMaHue MCO 10993-1 n UCO 10993-18. PelleHne o
npoBeAeHUN nccnegoBaHnsa AOMKHO BbITb MPUHSTO HA OCHOBAHWUM OLIEHKN PYCKa TOKCUYECKOro BO3AENCTBUS
Ha pasBUTUE U PenpPOOYKTUBHYIO (OYHKLMIO, BbI3bIBAEMOr0 UCMONb30BaHNEM MeQULIMHCKOTO U3derus.

6.1.2 HeobxoaumocTb nccneoBaHWs TOKCUYECKOro BO3AENCTBUS Ha penpoayKTUBHYHO (BYHKLIMIO OTCY-
TCTBYeT Arsi Pe30pbUpyoLLIMXCA MEANLNHCKNX U3AENNIA N MEAULMHCKAX N3AENUIA, codepXKalluX BbiMblBae-
Mble KOMMOHEHTHI, B Criyyae CyLlecTBOBaHUS afeKBaTHbIX U 0BHaaeXmnBaroLWmMX JaHHbIX UCCNeAoBaHUi No
abcopbunm, meTabonmamy 1 pacnpegeneHunto B opraHuamMe 1M no oTCyTCTBUIO TOKCUUECKOro AeCTBUA Ha
penpoayKTUBHYIO OYHKLIMIO BCEX KOMMOHEHTOB, 06HapYXXeHHbIX B 3KCTpakKTax MaTepuanos U MeguLMHCKUX
ns3genuin.

6.1.3 HeTHeobxoaumocTn NpoBOAUTL UCCNEA0BAHNSA TOKCUYECKOTO BO3AENCTBUS HA pa3BUTUE 1 penpo-
AYKTNBHYIO bYHKLMIO, €Crn OLieHKa A0MYCTUMOro B1onormyeckoro pucka MeanLMHCKOro 3aenuns y4uToisaer,
YTO TOKCUYECKOE BO3ENCTBME Ha pa3BUTINE U PENPOAYKTUBHYIO (DYHKLIMIO ObINO UCKIOYEHO.

6.2 Crtpaterusn

Mpu oTCYTCTBUM JOKA3ATENLCTB UCKMIOYEHUS pUCKa TOKCUYECKOro BO3AENCTBUS Ha pa3BUTUE U penpo-
OYKTUBHYIO bYHKLMIO, HEOBXOANMO PaccMOTpeTb UccnefoBaHNA TOKCUMECKOro BO3AENCTBUA Ha pa3BuTHne 1
penpoayKTUBHYLo chyHKUMIO. Takme uccriegoBaHnst MOTYT NPOBOAUTLCA HA MEAULIMHCKUX U3aenusx creayio-
LNX BUAOB:

a) nsgenusi 4NMTenNbHOro UM NOCTOAHHOMO KOHTaKTa C BO3MOXXHbLIM NPSAAMbIM KOHTaKTOM C pernpoayKTUB-
HEIMUW TKAHAMM UK 3MGPUOHOM/NNOAOM;

b) v3genus, HakannueawLWme 3HepPruio;

C) paccacbiBatomecs matepuansl unu pacteopstoLmMecs cybctaHumn.

Mpu HeobxoanmMocT TecTUpoBaHus cnegyeT HadyuHaTe ¢ OECD 421 ana nonyyeHus nepsu4Hon MHgop-
Mauun 0 BO3MOXXHOM BAMAHUM Ha penpoayKTUBHYIO pyHKUMIO W/unu passutne. MNonoxuTtenbHble pesynbTaThbl
3TUX TECTOB NONE3HbI ANA NEePBUYHON OLLEHKW ONACHOCTU U MOMOTaloT NPU NPUHATUAM peLLeHus o Heobxoanmoc-
TWU N BpEMEHN AONONHUTENbHBIX UCCNeaoBaHUNA.

Ecnu Heo6xoanMbl 4oNONHUTENBHbIE UCCNeaoBaHusl, OHU NpoBoaATcs B cooTBeTcTBUM ¢ OECD 414,
OECD 415 unn OECD 416 B 3aBUCUMOCTUN OT HEOBXO0ANUMOCTH.

6.3 MNMpurotoBneHue npo6

6.3.1 MpurotosneHue Npob npoeoaaT B cootTeTcTBUM ¢ UCO 10993-12. MO BO3MOXHOCTU, UCTILITAHUIO
OONXHO NnoasepraTbCA usaenue B roToBon AnNA NnpumeHeHus chopme.

6.3.2 B cny4ae ucnblTaHUA U3aennui, HakannMearoLMX 3HEPIuio, BCe TeNo XUBOTHbLIX MoABepratoT obny-
YeHuto, Npu 3ToM Jo3a 06nyYeHns penpoayKTUBHBLIX OPraHoB AOMKHA ObiTb YBenuyeHa B HECKONbKO pa3s no
CpaBHEHUIO C MPOrHO3NPYEMOoNn NPy NPUMEHEeHNN Ha YenoBeke.

6.3.3 Hanbonbwas aosa, ucnonb3yemas Ha XMBOTHBIX MoAensx, ABnseTcs 6o makcumarnbHO BbIHO-
CUMOW f0301, N60 06ycnosneHa pusnHeckUMn orpaHUIEHUsIMN AKCNEPUMEHTANBHOMO XXUBOTHOIO. 3Ta fo3a
OOMXKHa B HECKOMBLKO pas NpeBbiwaTbh MakCUManbHY MPOrHO3MpYeMyto Mpu NpUMeHeHUM Ha JYenoBeke (no
mMacce u/unu nnowuaan NOBEePXHOCTU A03bl HA KUNOrpaMM MoAeru).

TecTuposaHue in vivo nposoaaT B cootTseTcTeUN ¢ UCO 10993-2.

6.4 MeTtoabl uccnenoBaHun

6.4.1 OueHka achcekTa Ha nepBoM nokoneHun (F1) n gaxe Ha BTOPOM NokoneHun (F2) gorkHa bbiTb
nposeaeHa B cooTseTcTBUN ¢ OECD 414, OECD 415 1nu OECD 416 n OECD 421. lNockonbKy pyKoBOACTBO
OECD He 6b1110 pacc4yuTaHo Ha MeguuUUHCKUe n3gennsa, Heobxoaumo yYUTbLIBaTh creaylowwme U3MeHeHUst:
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Ao3a (B criyyae usgenuii, HakannmearwLwnx SHepruw);

cnocob NpuMeHeHUs (MMNNaHTaumns, NnapsHTepansHoe, Apyroe);

aKcTparnpyowas cpeaa (BogHble N HeBOAHbIE 3KCTPaKThI);

BpeMsi BO34eNCTBUA (MOBbILLEHHbIN YPOBEHb XMMUYECKUX BELLECTB B KPOBW BO BPEMSA OpraHoreHesa,
Koraa BO3MOXHO).

MpwnMedyaHwue— B 3aBucMocTn OT NpeanonaraeMoro UCNonNb30BaHKs HA YENOBEKE U XapaKTepuUcTUK maTte-
puana moryT notpeboBaTtbCsi nepu-/NocTHaTanbHbIe UCCNeaOBaHUsA.

6.4.2 Ecnv nHdopMaLus, nonyyeHHas B pesynbTate ApPYrux uccrnedoBaHWUN, yKasbiBaeT Ha Hanudue
noTeHUnanbHoro BO3AENCTBUSA Ha MYXKCKYIO PEMPOAYKTUBHYHO CUCTEMY, HEoBXoAMMO NpoBeAeHne COoTBeT-
CTBYIOLLIMX UCCIIE0BaHNIA TOKCUYECKOrO BO3AEUCTBUSA HA MYXXCKYH PernpodyKTUBHYIO CUCTEMY.

MpnvmeyaHune—B nocneagHee Bpems paszpaboTaHbl METOAUKU AN OLEHKN BIMSIHUS HA PEenpoOayKTUBHYIO
yHKUMIO in vitro. OHW moryT 6biTb NONE3Hbl B KAYeCTBE MPeaBapuTenbHbIX UCMbITAHUNA MPU U3YHEHUU TOKCUYECKOTO
OeNCTBMSA Ha PenpoayKTUBHYIO OYHKLUMIO U pa3enTre. CChiTkU Ha TECTOBbLIE CUCTEMbI in Vifro Anst 3yueHnst BIMSHUS Ha
penpoayKTUBHYI0 dyHKUMIO coaepaTcs B Gubnnorpaduu, B nutepaTtype no uccrnegoBaHusiMm TOKCUHECKOro BO3AENCTBUA
Ha pasBUTUE N PENPOAYKTUBHYIO DYHKLUIO.

7 OTyeT 06 MccnegoBaHuU

7.1 OT4eT 06 nccnegoBaHWUM AOMKEH BKoYaTh B cebsi o MeHbLUE Mepe cneaytolune aetanu:

a) onucaHue Matepuana WunM MeauuMHCKOro MU3denuvs, BKoYas npegnonaraemoe npuUMeHeHue
(Hanpumep, XMMU4eckUin cocTas, 0bpaboTka, KOHOAULMOHHOE cocTosHWUE N 0BpaboTka MOBEPXHOCTH);

b) onucaHue 1 obocHoBaHMe METOAOB UCCeAOBaHMS, YCIIOBUA UCCNEA0BaHUs, MaTepuanos uccneao-
BaHWA U NpoLeayp nccnegoBaHus;

C) onucaHue aHanNUTUYECKUX METOAOB, BK/OYas rpaHULbl USMePeHUs! N KONMYECTBeHHbIe NokasaTenu;

d) 3asBneHne o cCOOTBETCTBUU TpeboBaHNSIM HOPM NabopaToOpPHOWM NPaKTUKK;

e) peaynbTaThl UCCreAOBaHUA, BKIOYAs KPaTKOe U3INOXKEHUE;

f) cTatuctuueckue metoapl;

g) WHTepnpeTaums 1 obcyxkaeHne pesynbLTaTos.

7.2 EcnvnpvMeHnMOo B AaHHOM criydae, B OTYET BKOYAOTCA ApYrne AeTanu cornacHo ykasaHusiM cooT-
BeTcTBytowero OECD.
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MpunoxeHne A
(cnpaBoyvHOe)

Cuctema uccrnegoBaHuUA KNeToUYHOU TpaHch opmauun

CuvcTeMbl cCneAoBaHNs KIETOUHOW TpaHcopmaLmm MOryT 6biTe UCMONb30BaHbI A5 NPeABaPUTENBHOIO TECTUPO-
BaHWs1 (CKPMHUHIA) Ha KAHLePOreHHOCTb.

B [12] npvBegeHbl ykasaHms gnsinccnegoBaHui KNeTouHon TpaHcdpopmauum in vitro. [lanbHenwmne cCbliky Ha cucTe-
Mbl UCCNEeJOBaHUS KNETOYHON TpaHchopMaLmm NPUBOAATCS B CNUCKe NMTepaTypbl ANs aHANU30B KIeTOYHOW TpaHchop-
mMaumu.

CyuiecTBYIOT A@HHbIE, YTO ABYX3TamnHble aHanm3abl KNeTOYHOW TpaHchopMauuy MOryT onpeaenvTb Hanu4me HereHo-
TOKCUYHbIX KAHLEPOreHOB, HO Ha JaHHbIA MOMEHT He NPEeACTaBMNAETCS BO3MOXHbBIM CAeNaTh BbIBOA, YTO BCE HETOKCUYHbIE
KaHLUeporeHbl MOTyT ObiTb BbISIBNIEHbl C MOMOLLBIO aHAnW30B KNeTo4HoW TpaHcdopmauun. Takum o6pasom, cucTemsl
UccrneaoBaHus KNeTo4HOW TpaHcopMaLmuy He MOTYT UCMONb30BaTLCS KaK anbTepHaTMBA NCCNeg0BaHVAM BIVSIHWSA KaH-
LepOreHHOCTU Ha NPOAOIKMTENBHOCTb XXU3HW MO MEHbLLEN Mepe Ha OQHOM COOTBETCTBYIOLLEM BUAE MPbI3YHOB.
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MpunoxeHne B
(cnpaBoy4HOe)

O6ocHoBaHUe cUCTEM UccnenoBaHUsA

B.1 UccnegoBaHnA reHOTOKCUYHOCTH

OcHoBHOI yHKUKMEN nccrneoBaHNin reHOTOKCUYHOCTU ABMAETCS U3yYeHue C UCMOMNb30BaHUEM TECTUPYEMbIX KNne-
TOK M OPraHM3MoB rnoTeHumana n3aenvmn K MHAYKLUM reHeTUHECKMX U3MEHEHWI B YETNOBEKe, KOTOpbIe MOTyT NepeaBaTbCs
3apoablleBbIMU KNeTKkaMmu 6y,E|,yLLI,VIM MOKONEeHnsM. Haquble AaHHblEe 06bIYHO noanepXuBarTrunoTesy, YTo nospexageHne
OHK B comatnyecknx krneTkax siBMsie TCs KpUTMHECKMM MOMEHTOM B 3apoXaeHun paka. Takoe noBpexgeHue MoXeT Npusec-
TW K MyTaUWsm, U UCCNeaoBaHns Ha O6HapyXeHne reHOTOKCUYHOM aKTMBHOCTM TaloKe MOTyT OnpeAeniTb XMMMKaTb, MOTEH-
uvaneHoO BeAywme K KaHueporeHesy. Takum 00pasoM, HEKOTOpble WCCNEeAOBaHUS MOMNEe3Hbl Afsl U3yyeHusA
npeanonaraeMomn KaHLeporeHHOCTU.

Ecnn B Knaccn4ecknx nceneoBaHnax TOKCMHHOCTU MOXHO HabniogaTb HECKOIBKO NOAX0ASILLMX NapaMeTpoB unm
KOHEYHbIX TOYEK B paMKax OHOIo 3KCNEePUMEHTa, 3TOr0 He NPOUCXOAUT B FeHETUYECKON TOKCUKonorun. PasHoobpa3aue
reHeTUYeCKUX KOHEYHbIX TOYeK OBbIYHO NPenaTCTBYeT aBHapyXeHnio Bornee Yem 0AHON U3 HUX B paMKaX OQHOW CUCTEMbI
nccrneaoBaHus.

B pykoBoacTBe K nccnegoBaHusM ynoMMHaI0TCS NPUMEPHO NATHAALATE PasnuyHbIX uccnegosaHui. Boibop Hanbo-
nee NOAXOASALEro N3 HUX ANA COOTBETCTBUA OnpeaeneHHoOMy TpeboBaHuIo 3aBUCUT OT HECKONbKUX haKTOpPOB. Takumm
ABMSIOTCSH OOHapyXvBaembll  TUM TFEHETUYECKOro W3MEeHEeHUs wunu  metabonuyeckue BO3MOXHOCTU CUCTEMbI
nccrneaoBaHus.

34ecb HaAo NOAYEPKHYTh, YTO HE CYLLECTBYET MeXAyHapOoAHOro CornalweHus o nyyien kombuHaumm nccneaoBaHui
Ansi onpegeneHHon uenu, XoTsi 6binv caenadbl NONbITKU NO rapMoHM3auun Bbibopa Hanbonee NOAXoAAWMX CCNEQOBa-
HUI. Takke NoNe3Ho OTMeTUTh, YTO B UCMIONBb30BaHUU UNK paspaboTkax CyWwecTBYIOT Apyrme UccnegoBaHnst MyTareHHOC-
TH, KOTOpblE, HECMOTPA Ha oTcytcTBue pykosogctea OECD, Ttakke moryT GbiTb nonesHel. Heob6xogumo oTmetuTb
cywecTteoBaHue gorosopa ICH/S2B no dpapmaueBTuHeckum npenapartam.

XumukaTsl, BCTynawwme B KOHTaKT ¢ [IHK, BbI3bIBalOT NOBPEXAEHUS TKAHU, KOTOpbIE NOA BANSHUEM PA3NUYHbIX NMPO-
LLeCCOB BOCCTAHOBIEHVA MOTYT NPUBECTU K UBMEHEHUSIM HA TEHHOM YPOBHE, HANPUMEP FEHHbLIM UM TOYEYHBIM MyTauusiM,
MarnbIM YCTPaHEHUsIM, MUTOTUYECKUM PEKOMBUHALUAM UMK Pa3NUYHBIM XPOMOCOMHBIM U3MEHEHUAM, BUAUMBIM HA MUK-
POCKOMUYECKOM YPOBHE, U CYLLECTBYIOT TECThI ANA UCCNEA0BAHNSA BCEX 3TUX ABNEHUN.

HacTtoswme kpaTKOCpOUHbIE UCCreaoBaHUs], pa3yMeeTcsl, He MOryT UMUTMPOBAaTb BCE CTaAMM KaHL,epPOreHHOro Npo-
uecca nvacto npeanonaratot TONbKO 06Hapy>Ke|-|V|e MOMEHTA, BeayLlero K cragumn 3apoxgeHus, 1. €. BO3MOXHOCTU MHAOYK-
Lun MyTareHHoro unu knacroreHHoro noepexaenus [JHK. Takum o6pa3om, oOCHOBHas LLEHHOCTb TaKUX UCCreaoBaHUi — B
MX CNocoBHOCTU onpeaensTb CyGcTaHLMm, KOTOpbie MOTYT NPY ONpeAeneHHbIX YCINOBUSIX BO3AeNCcTBUSA nNnbo BbI3BaTb pak
nyTem NPeMMyLLLeCTBEHHO FEHOTOKCUYHOIO MEXaHu3ma, nmbo uHAyLMpoBaTh NepBUYHYIO ha3y KaHLLEPOreHHOTo npoLecca.
CnoXHOCTb KaHL,epOreHHOro Mnpouecca — Mo CPaBHEHUI0O C OTHOCUMTENBLHOW MPOCTOTOW KPaTKOCPOUHLIX MCCreaoBa-
HWI, — genaeTt O4YeBUAHBbIM, YTO, HECMOTPS HA NPeAOCTaBNSEMYI0 TAKOBbIMM MOJIE3HYI0 Ka4eCTBEHHYI0 MHOpMaLumIo,
3aKMNOYeHNUs1 B OTHOLLIEHUM KaHLLEePOreHHOMU AeATENbHOCTM HeOOX0AUMO AenaTth CO 3HAUUTENBLHON OCTOPOXXHOCTHIO.

TakKak H¥ 0gHO uccneaoBaHue He cnocoBHO onpeaenuTbL MyTareHbl M KAHLLEPOreHbl B OpraHnamMe MINeKonuTaloLWwmx ¢
A0oNyCTUMbIM YPOBHEM TOYHOCTU M BOCNPOM3BOAUMOCTH, OObIYHOM HayYHOWN NPaKTUKOW SIBNSIETCS NPUMEHEHNE 3TUX UCche-
JoBaHun «cepusimmny» («b6atapesimm»). MNepBuyHas nHgopmaumsi No MyTareHHOCTU cy6cTaHumMm MOXeT 6biTb nonyyeHa ¢
NOMOLLbIO CCre0BaHUIA, U3MEPSIIOLLUX FTEHHbIE MyTaLMK U XPOMOCOMHbIE NoBpexaeHusl. Tak Kak oTAenbHble npoueaypbl
TpebyloTCs 4ns nccnegoBaHusi 3TUX KOHEUHbIX TO4eK, Heo6xoauma cepusi TECTOB.

B.2 UccnegoBaHusi KAHLEPOreHHOCTH

Llenblo gonNrocpoyHoOro nccrneaoBaHns KAHUEPOreHHOCTU SIBNSIETCS] KOHTPOMb 9KCMEPUMEHTArNbHbIX XXUBOTHLIX B
TeueHne BonbLel YacT X XXM3HW Ha pa3BUTUE HEOMNNACTUYECKMX NOBPEXAEHWUI TKaHW BO BPEMS UM Nocne BO3AENCTBUSA
pasnuyHbIX 403 TECTUPYEMOI CyGCTaHLMM, AOCTABIIEHHOI COOTBETCTBYIOWMM NyTeM. Takoe uccnegoBanue Tpebyet Twa-
TENbHOro NMaHNpoBaHMs U 4OKYMEHTaLUMM nrnaHa skcnepumMeHTa (CM. npunoxenue C), BLICOKOIo Ka4ecTBa NaTonorMm u
06BEKTMBHOIO CTAaTMCTUYECKOTO aHanm3aa.

B.3 WccneposaHusa TOKCMYECKOro BO3A4eNCTBUA Ha penpoayKTMBHYI0 (DyHKLMIO M pa3BUTHe

WecnepoBaHms TOKCUUECKOro BO3AeNCTBUS HA PENPOAYKTUBHY 0 (DYHKLMIO OXBaTLIBAIOT CHEpb! PA3ZMHOXEHUS, NNO-
AOBWTOCTU 1 TepaToreHHocTn. bbino o6HapyxeHo, 4To MHorMe cy6CTaHUMKU MOTYT BNUSITL Ha MITOZ0BUTOCTb U Pa3MHOXeE-
HWe, 4acTo CKPLITLIM 06pa3om, 6e3 Apyrnx NPU3HaAKOB TOKCUYHOCTMU. [1NoA0BUTOCTE MOXET ObITh 3aTPOHYTA N Y MY>XUWH, N Y
XEHLUWH, C pe3ynbTatamMmm OT HEMHOTO CHVXKEHHOW PenpoayKTUBHOW CNOCOGHOCTW 40 NONMHOW CTEPUNBHOCTHU.

TepaToreHHOCTb UMEET AENO C HEraTUBHLIM BITUSIHUEM CYOCTaHUUM Ha pa3BuBatoLmincs aSM6puoH n nnog. OT Tokew-
YeCKOro BO3AeNCTBYS HA PenpoAyKTMBHYIO (DYHKLMIO 3aBUCUT 380pOBbE YenoeedecTBa. PaspabarbiBaloTcs MeTOANKM
uccnegoBaHui, U uaesi KOMOGMHMPOBaHHBLIX TECTOB, OXBATbIBAIOWMX BCE ACNEKTbl PENPOAYKTUBHON TOKCUKOMOrWW,
SIBMSIETCS MHOrOO6eLwalowei.
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MpunoxeHne C
(cnpaBo4Hoe)

Ponb N3y4eHuA KaHUueporeHHOCTU UMNNaHTaToB

C.1 Obwasn vacTtb

Onyxonu, Bbl3BaHHbIE UMMNaHTaTaMu, XOPOLLO M3BECTHBI M0 IKCNIEPUMEHTAM Ha Kpbicax. ATOT (heHOMEH Ha3bIBaeT-
Cs1 «KaHL,eporeHe3oM TBEPAOro COCTOAHUAY. OTOT heHOMEH ONMChIBAaETCH TakMM o06pasom.

Onyxonu o6bIYHO Pa3BUBaKOTCH BOKPYT UITM PSIAOM C UMIITAHTaTOM € YacTOTOW, 3aBUCALLEN OT HECKONbKMX DaKTo-
poB:

a) pa3mepoB umMnnaHTara (bonbwve MNNaHTaThl, Kak NPaBuno, Bbi3biBaloT 60NbLE CapkoM, HEM ManeHbKME);

b) cdopmbl MNNaHTaTa (No cBeAeHWAM, AUCKM BbI3bIBAIOT 6onblumni adpcekT);

C) rnMagkocTu uMnnaHTara (HepoOBHbIE MOBEPXHOCTU MEHEE KaHLEPOreHHbl, YeM POBHbIE);

d) UenocTHOCTM NNowWaau NOBEPXHOCTM (4em Dornblue OTBEPCTUS UMK NOPbLI UMNNAHTaTa, TEM MEHbLUE CIyYyaes
onyxonw);

e) TOnNWWHbI, ANsi onpeaeneHHbIX MmaTepuano (bonee ToncTbie UMNNAaHTaThl Bbi3biBAOT GoNblIe CapkoM);

f) NpogoMXUTENBHOCTY BPEMEHUN HAXOXAEHVSI UMIIaHTaTa B TKaHW.

MaTepwuan, Bbl3blBalOLWWIA ONYXONW, HAaXo4siCb B (hOPME MITEHKU UMM NTUCTA, B OCHOBHOM, BbI30OBET MEHbLUEE YMCIIO
Onyxonel Unm He BbIZOBET WX BOOOLLE, eCrnv ero MMNNaHTMpoBaTh B hopme Myapbl, HUTW UK NOPUCTOro matepuana [33],
[34].

C Apyromn CTOPOHbI, MHOTWE OTHEThI YKa3blBaloT HA pa3HULYy B pacripegeneHun o6pasoBaHns onyxonen npu ncnonb-
30BaHUM Pa3fMYHbIX MaTepuanos 0gHON opMbl M pasmepa ¢ 4UHBIM NPOTOKONOM 3KCNEPUMEHTaNbHBIX XKUBOTHBIX.

MoHnMaHne mexaHuumama o6o6weHo B moHorpacum IARC [35].

C.2 MNMpouecc n o60cHOBaHWE peLueHns

Mpwu Taknx ycriosmsx Paboyas rpynna nepecMmoTperna HacTosiwee pykoBogcTeo B MCO 10993-3 no cosgaHuio uccne-
OOBaHUM KAHLEPOreHHOCTH.

Pa6ouer rpynne 6binv NnpeaocTaBneHs! 4aHHble, Nony4eHHbe NPy UCNonb3oBaHuM 0co60 0603HAUEHHOTO NPOTOKO-
na, BKIo4as onpeaerieHHyo u NOCTOAHHYIO (POpMY BCEX UMNNaHTUpyeMbIX MaTepuanos [36]. [laHHbI npoTokon Bknovan
B ce05 ABYXMNETHIOW NOAKOXHYI0 UMMNaHTaUM I NMNeHOYHOro MMnnaHTaTa paamepamu 10 Mm x 20 MM x(o1 0,510 1,0 MM) Ha
30—50 kpeicax-camuax nopogsl Wistar nnv F344 B psage ydpexaeHuin. 3Tu gaHHble Nnokasarnuv 3HauMTenbHoe yBenuyeHne
yucna onyxonem, oBHapyXeHHbIX Y SKCNepUMEHTaNbHbIX XXMBOTHbIX MO CPABHEHMIO C NOXXHO ONEPUPOBAHHON KOHTPOSLHOM
rpynnow no BCEM TECTUPYEMbIM MaTepuanam, BKI4asa HOMUHarNbHbIA OTPULATENbHBIN KOHTPOrb. [ponopums akcrnepu-
MEHTarnbHbIX XMBOTHbIX C ONyxonsiMu konebanack o1 7 % ¢ cunukoHom o 70 % ¢ nonuatuneHoM, ogHako Habnioganoch
Tonbko Hebonbwoe otnvumne (5 %, 7 % n 10 %), korga nccnegoBaHvst Obinv NOBTOPEHbI C CUITMKOHOM. pynna Takke
paccmoTpena npe3eHTaumio HOBOM rMnoTeasl, Npeanonaratolen, YTo KaHLeporeHe3 TBEPAOro COCTOSHUS MOXeT BbITb
CBSI3aH C BMELLATENbCTBOM LWENEBbIX MEXKNETOYHbIX KOHTAaKTOB, BbI3BaHHbLIX B3aMMOAeCTBUEM KreTKa/maTepuan [37].
Ipynna Halwna aTy Teoputo MHoroo6eLatoLLel, HO CoYna ee CBsI3b C KaHLePOreHHbIM PUCKOM AsA NoAeN HeonpeaeneH-
HbIM.

B nepwop guckyceun npegctaenTeny perynupyolwmx opraHos Esponbi, Anoxun n CLUA npywnmy K cornalieHmto, 4to
onpeaeneHve KaHLEepPOreHHOro pUcka He Jenanock UCKIMIOYMTENBHO HAa OCHOBaHWU KaHLeporeHe3a TBEpAoro CocToAHmsA. B
HEMHOIMX N3BECTHBIX MPUMepaXx, Koraa peLueHue 0 KaHLeporeHHOM PUCKE NPUHMMAroCh, UCTIONb3ys pe3ynbTaThbl KAHLEPOo-
reHesa TBepAoro COCTOsIHUSA, BCerga CyLeCcTBOBaNu NogKpennsiowmne AaHHble, Hanpumep, NoNoXUTENbHbIE Pe3ynbTaThb
MYTareHHOCTH.

MpoBeaeHne nccneqoBaHni KaHLEPOreHHOCTU NyTEM MMINNaHTauum TpebyeT Xupyprudeckmnx npoLeayp v Ha sKcne-
PUMEHTaNBbHbBIX >XMBOTHBIX, U HA TPYNMe KOHTPons. Takum 06pa3om, NpoBeAeHUe TakMX UCCNea0BaHNN 3HAYMTENBHO OTpa-
XKaeTcsa Ha COCTOSHUM XMBOTHbIX. PaccmaTtpreasi MeToavku UccneaoBaHni KaHLEeporeHHOCTH NPy NepecMoTpe AaHHOM
yactn MICO 10993, Pabouas rpynna npuwna k BbIBOAY, YTO TpebGoBaHUsl MPOBOANTE MCCNEAOBaHUs KaHLEepPOreHHOCTH
NyTeéM MMIMIIAHTALUN YXKe HE ABMAIOTCH ONPaBAaHHbIMK, YYUTBIBAS HACTOSILLYIO HEoNpeaerneHHy CBA3b C PUCKOM OJ1A
nogen. JononHutensHelM 060CHOBaHWEM SIBUMOCH OTCYTCTBME KakOW-NMGO YETKOM ponu AaHHbIX UMMMaHTaUMOHHbIX
MCCeoBaHni NpU PELLIEHNSX, KacaloWwnXCsa oueHkn Guonormdeckon 6€3o0NacHOCTU, B COMETaHNUM C SBHBIM YXyALWEHNEM
COCTOSAHWS XMBOTHbIX.

OpHako, ecnu nccnegoBaHns KaHLeporeHHOCTU NpraHaHbl Heo6xoauMbiMmu (cM. 5.4.1), meToa, NpeAcTaBNeHHbIV
B B.3, MOXeT noMoYb B MHTEpNpeTauun uccrnegoBaHnin KaHLEPOreHHOCTM NyTeM uMmnnanTauuu. lNMpu npoeegeHUn Takmx
ncernegoBaHnii Heo6XoaAMMOCTb NapamMeTPoB UCCNeaoBaHus AomKkHa 6biTb 060CHOBaHA, a TakXe onucaHa porb ucecneao-
BaHUSA MNPV OLeHKe YeI0BEYECKOro pucka.
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C.3 UccnepoBaHWMsA KaHLEPOreHHOCTN NyTEM UMNNAHTALUN

Ecnv nposoaunTes AaHHas HeobssaTenbHas npoLeaypa, Heo6XoauMo NpuaepKMBaTLCA CNEAYIOWEro NPOTOKoNa.

HecmoTpsi Ha To, YTO 0gHa rpynna MakCMManbHO UMNNaHTupyemon gosel (ML) MoxeT BbiTb AOCTATOUHONM, pEeKo-
MeHZyloTCs ABe A030Bble rpynnbl, Bkitovas M v ee yacts (0661410 nonosuHy MAL). Mpynna oTpruaTenbHOro KOHTPOonst
06bIYHO Nony4YaeT cpaBHUMYIO HOPMY 1 BUA KITMHUYECKM NPUEMNEMOrO MaTepuarna unm peKoMeHaYeMOro KOHTPONLHOTO
marepuana ¢ [JOKYMEHTanbHO MOATBEPKAEHHBIM  OTCYTCTBMEM  KaHUEPOreHHOro noveHuwana, Hanpumep,
NONU3TUIEHOBLIE UMMIAHTATbI.

MWL marepuana vnu MeguUMHCKOTO U3AENUA NPUMEHAETCA NPU MCCNeAoBaHUAX KaHLEPOreHHOCTN Ha Kpbicax.
Ecnn Bo3moxHO, 3Ta A03a 4OMKHA B HECKOIBKO pa3 NPeBbIWaTh HanxyAWni Cnyyai BO3enCcTBUA Ha HenoBeka, B Mun-
NUrpammax Ha KUIlorpamm.

Macca n/vwnu nnowages NOBEPXHOCTH, ONpeaensawas 403y MMNnaHTaTa, A0NXHa NPeBbIWaTh 403y 0XUAAEMOro
KNUHWYeckoro Bo3aeicTBusi. OGocHoBaHMe BbIGOpa A03bl AOMKHO BbITb OTPaXKEHO AOKYMeHTanbHO. Mo npuemnemocTi, u3
TECTMPYeMOro maTtepmuana/maTtepyuanos AoMmkeH GbiTb N3roTOBNeH UMNNaHTar noaxoasuwein hopMbl B COOTBETCTBUM C
NCO 10993-6, yunTbIBasi BO3MOXHOCTL MHAYLMPOBAHUS KAHLIEPOFEHHOCTN TBEPAOTO COCTOAHMA (athekT OnneHrerimepa,
CM. NiuTepaTypy Mo UCCrieOBaHNsIM FeHOTOKCUYHOCTU M KaHueporennocTn [31]).
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Mpunoxenne D
(cnpaBoy4HoOe)

CBeaeHNA 0 COOTBETCTBMU HaLMOHaNbHbIX cTaHAapToB Poccuiickoin ®eaepauum CCbINIOYHBIM

Ta6nuua D.1

MeXAyHapoAHbIM CTaHAapTaMm

OB603Ha4YeHUe CCbITOYHOrO
MeXayHapoaHOro cTaHaapTa

0O60o3Ha4eHne U HauMeHoBaHWe COOTBETCTBYIOLWEro HALMOHANbHOrO cTaHaapTa

NCO 10993-1:2003

FOCT P UCO 10993-1—2009
OueHka 6nonorm4yeckoro aenctens MeauumHckux nagenuin. Yacts 1. Ouexka un
uccnenoBaHus

NCO 10993-2:2006

FOCT P UCO 10993-2—2009
OueHka 6nonormyeckoro AencTena meauumHcknx nagenvin. Yacrtos 2. Tpe6osa-
HUS K 06paLLeHNIo C XXUBOTHBIMU

MCO 10993-6:2007

FOCT P UCO 10993-6—2009
OueHka 6uonorm4eckoro g4encTena MeamumHcknx nagenumn. Yacrtes 6. Uccnepo-
BaHMEe MECTHOro AeUCTBUA NOCNe UMNNaHTaunn

MCO 10993-12:2007

FOCT P UCO 10993-12—2009
OueHka 6uonorm4eckoro AencTensa MeauunHckux uagenui. Yactb 12. Mpwuro-
ToBrneHne Npo6 n ctaHgapTHble 06pasubl

NCO 10993-18

FOCT P UCO 10993-18—2009
OueHka 6uonomueckoro gencTens meguunHcknx nagenun. Yacts 18. Uccnepo-
BaHME XMMUYECKMX CBOWCTB MaTepnanos

OECD 414

OECD 415

OECD 416

OECD 421

OECD 451

OECD 453

OECD 471

OECD 473

OECD 476
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