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MNpegncnosne

Lienn, ocHOBHble NpMHLMMbLI 1 06Lie npasuna NposeAeHNa paboT No MeXrocyfapCTBEHHON cTaHaap-
Tn3auum yctaHosneHol FOCT 1.0 «MexrocygapcTBeHHas cucrema ctaHgaptmsaunmn. OCHOBHbIE MOSTIOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHasa cuctema ctaHgaptmsauuun. CtaHaapTbl MEXrocygapcTBeHHble, npasuna

n pekomMmeHgaunmn no Me)Krocy,qapCTBeHHoﬁ cTaHgapTtusaunn. MNpasuna pa3pa60TKv|, NPUHATNA, 06HOBNEHUSA
N OTMEHbI»

CBefleHna o cTaHgapre

1 NOArOTOBJ/IEH ABTOHOMHOI HEKOMMepYecKkoi opraHusaumnei «HCTUTYT MeAnKOo-6M0oornyeckmx
ncecnegoBaHuii n TexHonorniny (AHO «MMBUWT») Ha ocHOBe COGCTBEHHOTO NepeBoAa Ha PYCCKUA S13bIK aHr10-
A3bIYHOW BEPCUMU MEXAYHAPOAHOro CTaHAapTa, yka3aHHOro B NyHkTe 5

2 BHECEH ®epepanbHbIM areHTCTBOM M0 TEXHUYECKOMY PerysimpoBaHuio 1 MeTposormm

3 NPUHAT MexrocyaapCcTBeHHbIM COBETOM MO CTaHAapTv3auun, MeTposornm 1 ceptudmkaumm (npoTo-
Kon oT 25 okTAbpsa 2016 r. Ne 92-1)

3a NpuHATME NPOrosiocoBanu:

KpaTkoe HaumeHoBaHue cTpaHbl Kos ctpaHbl no MK CokpaljeHHoe HavMeHOoBaHWe HalunoHa bLHOro opraHa
no MK1MCOQ3166) 004- 97 (NCO 3166)004-97 no ctaHgapTtusayuu

ApmeHus AM MUH3KOHOMUKN Pecny6numkn ApmeHus

Benapycb BY FocctaHgapt Pecny6nuku Benapycb

KasaxcTtaH Kz FoccTtaHpapT Pecny6nukn KasaxcrtaH

Kuprusuns KG KbiprelactangapTt

Poccusa RU Pocctangapt

4 Mpukasom defepanbHOro areHTCTBa No TEXHUYECKOMY PerysimpoBaHvto n MeTponorum ot 31 okTabps
2016 r. No 1532-cT MexrocyfapcTBeHHblli ctaHaapT FTOCT I1ISO 10993-7—2016 BBefeH B feiicTBUE B kaue-
CTBe HauuoHanbHoro ctaHgapTa Poccuiickoit depepaunm ¢ 1 oktabps 2017 r.

5 HacTosAwmii cTtaHAapT WAEHTMYEH MexayHapogHoMmy cTaHgapty ISO 10993-7:2008/Cor. 1:2009
«OLeHKa 6MOMIOrMYECKOro AeiCTBUS MeANLMHCKUX n3genuid. HacTb 7. OcTaTtoyHoe cogepxXaHue 3TUNEHOK-
cuga nocne ctepunusaunn» («Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization
residuals». IDT).

HanmmeHoBaHMe HaCTOsALLEro CTaHAapTa W3MEHEHO OTHOCUTE/IbBHO HAaUMEHOBAHWUA YKa3aHHOTO MexXay-
HapofHOro ctaHaapTa Ans npuBegeHns B cootseTcTBne ¢ NOCT 1.5 (nogpasagen 3.6).

Mpu NpYMeHeHNN HacCTOALLEero cTaHjapTa PeKoMeHAYeTCA MCNO/b30BaTb BMECTO CCbIIOYHbIX MeX3ay-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM MEXIOCYAapCTBEHHbIE CTAHAAPTbI, CBEAEHNSI O KOTOPbLIX Npu-
BefleHbl B OMO/THATENLHOM NpUioXeHnn JA

6 BBEJIEH BINEPBbIE

7 N3OAHUE (maii 2020 r.) ¢ Monpaskoii (MYC 11—2017)
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WNHopmaLuus o BBegeHun B feiicTBME (NpekpaLleHun AeiicTBUS) HacToALWero cTaHgapTa u n3ve-
HEHWUI K HeMY Ha TeppuTOpMM yKa3aHHbIX Bbille rocyfapcTB Ny6avMkyeTCs B yKazaTensx HauMoHa IbHbIX
CTaH4apTOoB, N3aBaembix B 3TUX rocyAgapcTBax, a Takke B ceTU VIHTepHeT Ha caliTax CoOOTBeTCTBY-
OLLLMX HaLMOHasIbHbIX OPraHoB No cTaHAapTu3auun.

B cnyyae nepecMoTpa, M3MEHEHNUs UM OTMeHbl HaCTOALLEero cTaHjapTa CoOTBeTCTBYOWAasA NH-
hopmauusa bygeT onybnmkosaHa Ha ohuumanbIloM MHTepHeT-caiiTe MexrocyfapcTBEHHOro coseTa no
cTaHgapTusauuu, MeTposorun n cepTudmrkauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»
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BBepeHve

NCO (MexgyHapofHas opraHusaumsa no ctaHgapTusaummn) asnsetcs BecemvpHoii hepepaumeli Haumo-
HasIbHbIX OpraHoB No cTaHgapTusauun (opraHoB — uneHoB NCO). PaboTy no noAroToBke MexayHapoaHbIX
CTaHAApTOB MpoBOAAT yepe3 VICO TexHuueckue KomuteTbl. Kaxablii KOMUTET-UneH, 3avHTepecoBaHHbIl B
[eATenbHOCTHW, A5 KOTOPOUi 6bla CO3AaH TEXHUYECKUI KOMUTET, MeeT NpPaBo ObiTb NPefCTaBMEHHbIM B 3TOM
KomuTeTe. MexayHaponHble opraHusanmmn, npaBUTeIbCTBEHHbIE U HEMPAaBUTE/IbCTBEHHbIE, UMEIOLNE CBA3N
¢ NCO. Takke npuHnMatoT yyacTue B pabote. ICO TecHO coTpyAHUYaeT ¢ MexayHapoaHoli 3/1eKTpoTexHuYe-
cKoli komuccmeid (M3K) no Bcem Bompocam 3/71eKTPOTEXHNYECKON cTaHAapTu3aLumum.

MexayHapoaHble cTaHAapTbl MPOEKTUPYIOT B COOTBETCTBUN C NpaBuiamu, npusegeHHsiMu B UICO/M3IK
[OuvpekTtuBax, yacTb 2.

OCHOBHOV 3aay4eil TeXHNYEeCKNX KOMUTETOB SIBIAETCA NOArOTOBKA MeXAyHapoAHbIX cTaHfapToB. lpo-
€eKTbl MeXAyHapoAHbIX CTaHAapTOB, NMPUHATbIE TEXHUYECKUMW KOMUTeTaMu, paccoblnatTt yneHam NCO ana
roflocoBaHus. Mx onybavkoBaHWe B KayecTBe MexXAyHapoAHbIX CTaH4apToB TpebyeT 0f406peHns He MeHee
75 % KOMUTETOB-UYNIEHOB, NMPUHUMAIOLLNX y4acTue B roslocoBaHum.

O6pauiaeT Ha cebs BHMMaHME TO. YTO HEKOTOpble U3 3/1IEMEHTOB 3TOr0 AOKYMeHTa MOryT 6biTb 06b-
eKTOM npas Ha nateHT. VICO He fo/mKHa HECTU OTBETCTBEHHOCTbL 3a UAEHTUMKALMIO KaKoro-1mbo uimn scex
naTteHTHbIX npa.. ISO 10993-7 6bIn noArotoBneH TexHuyeckum kommuteTom ISO/TC 194 «Buonornyeckas
OLEeHKa MeANLMHCKNX YCTPOMCTB».

BTopoe u3gaHve oTMeHsIeT 1 3aMeHseT nepsoe nsgaHue (ISO 10993-7:1995), koTopoe 6bI10 TEXHUYE-
CKW NMepecMOoTpeHo.

B ceputo 1ISO 10993 BXOAAT cneyroLine 4acTu nog o6wmnm HasBaHnem «OueHka 61oa1orMyeckoro gei-
CTBUSI MELULMHCKUX N30eNnii»:

- YacTtb 1. OueHka v UCnbITaHUA B pamkax rnpouecca MeHeXMeHTa pUCKa;

- YacTtb 2. TpeboBaHMS K OXpaHe 3[4,0p0BbS XUBOTHbIX;

-YacTb 3. VicnblTaHns Ha reHOTOKCUYHOCTb. KaHLEPOreHHOCTb Y TOKCUYHOCTD, BAUSIOLLYIO HA PENPOayK-
TUBHOCTb;

- YacTtb 4. Bbl60op mcnbiTaHWil, OTHOCALLUMXCS K B3aVMOLENCTBUIO C KPOBbIO;

- YacTb 5. VMcnblTaHUsa Ha LMTOTOKCUYHOCTD in Vitro:

- YacTtb 6. VcnbiTaHns ana onpefeneHuns nokanbHbIX 3 eKToB nocsie nmnaaHtauuu;

- YacTb 7. OcTartoyHoe cofiepxaHue aTu/ieHoKcuaa nocne crepuimsaumnm;

- YacTtb 9. CTpyKTypa naeHTnudukauumn n KeaHTugmkaLmm noTeHUunasabHbiX NPOAYKTOB PasnoXeHus,

- YacTb 10. Mpobbl Ha pasgpaxeHne 1 anepruiyeckyto peakumo Koxm;

- Yactb 11. VcnbiTaHa Ha CUCTEMHYHO TOKCUYHOCT:!

- YacTb 12. MpurotoBneHve npob n ctaHgapTHbIe 06pasLbl:

- YacTtb 13. NgeHTudmKauma n konnyecTseHHas oueHKa NpoAyKTOB pas/ioXeHUs B NOIVIMEPHbIX Meau-
LMHCKUX YCTPOICTBAX;

- YacTtb 14. NigeHTudmkaumsa 1 konnyecTseHHas oLeHKa NpoayKTOB pa3fioXeHUs KepamMuku,

- YacTtb 15. MigeHTudurkauma 1 kKonnyecTseHHasa oLeHka NpoyKToB pas3foXeHnss MeTasnos 1 Cr/iaBos;

- YacTb 16. KoHuenumsa TOKCMKOKMHETUYECKUX UCCNeA0BaHUA NPOAYKTOB pa3fioXeHns 1 Bblllenaynsa-
eMbIX BeLLecTB:

- YacTtb 17. YcTaHoBNEeHWe fOMYyCTUMbIX NPefesios BbillenavynBaemMbiX BELLECTB;

- YacTb 18. OnpegesieHne XMMUYeCcKux xapakrepucTuk MaTepuasnos:

-YacTb 19. dunsmko-xummuyeckas, mopgosiornyeckas n tonorpaduyeckas xapakrepucrtmka Matepuasnos
(TexHnyeckme TpeboBaHUs);

- YacTtb 20. MpuHLMMIbI 1 METOAbl UCC/eA0BaHUSA UMMYHOTOKCUKOIOTMYECXMX UCMbITAHWUI MeANLUHCKUX
n3aenuii (TexHuyeckne TpeboBaHms).

TpeboBaHus k pa3paboTke, yTBEPXAEHUIO U PerynspHOMY KOHTPOJII0 Npouecca CTepuam3auum sTUneHok-
CUAOM ANA MeAULMHCKUX n3genuii npueefeHbl B MeXAyHapoAHbIX cTaHAapTax, paspabdotaHHbix ISO/TC 198.
OnpegeneHHble TpeboBaHMs, KacaloLmMecs MeANLMHCKUX N34enunid, Ana 61MoN0rMyeckoro TeCTMpPOBaHns, Bbl-
60pa MCnbITaHW 1 pacnpegeneHns N3gennin no kKaTeropusam NpUBeAeHsl B pas/iMyHbIX MeXAyHapOAHbIX CTaH-
napTtax, paspaboTaHHbix ISO/TC 194. OnpefeneHHble TpeboBaHNs 4151 3TUIEHOKCUMAA U APYTMX OCTATOUHbIX
BelLecTB npouecca crepunusauum 6binn paccMmoTtpeHbl ISO/TC 194. pyrue MexayHapofHble cTaHgapThbl
onucbiBaloT crneumduryeckme TpeboBaHNa K 6MON0TMYECKOMY TECTMPOBaHNI0 KOHKPETHbIX NPOAYKTOB.

Bo BBegeHun k 1ISO 11135-1:2007, npu onpegeneHnm npurogHocTn atuneHokeuga (30) gnsa crepunu-
3auny MeanLMHCKUX U3aennii, BaxHo ybeanTbes, YTO YPOBHU ocTaTouyHoro 30. aTuneHxnoprugpuHa (IXr)
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n atuneHrnukonsa (A) npeacTaBnAT MUHUMASbHBIA PUCK ANA NauMeHTa Npu HOPMaslbHOM WMCNO/b30BaHWM
npogykta. Takum obpasoM, BaXHO, YTO6bI BO BpeMs NiaHWpoBaHWs U pa3paboTku npoaykra paccmaTpusa-
N0Cb NPUMEHEHNE aNlbTEPHATMBHLIX MaTtepuasioB 1 NPoLeccos cTepununsauun. M3sectHo, 4To 30 MOXET Bbl-
3blBaTb pas/iMyHble 6uonornyeckne addekTtol. MNpn paspaboTke HaCTOAWEro cTaHjapTa yYuTbiBa/INCh 3TU
3(phekTbl, KOTOpble BKIYAIOT pasfpaxeHue, NnoBpexieHne opraHos, MyTareHHOCTb U KaHLepPOreHHOCTb Y
YyenioBeKa W XVBOTHbIX U B/INSAHME Ha PENPOAYKTUBHYIO (PYHKLMIO Y XMBOTHBIX. TakkKe YUNTbIBA/IMCb BpeHble
achchekTbl IXI 1 3. Ha npaktuke ana 60nbWIMHCTBA U3gennii Bosgeiicteue 30 n X 3HAUNTENBHO HUXKE,
4YeM MakcvMasibHble 3HaYeHusl, 0603HayYeHHbIE B HACTOSLLEM CTaHAapTe.

Bonee Toro, npu Bbibope cTepunusauyun 30, BHE 3aBUCHMOCTY OT MOJIOXEHWI HACTOALEro cTaHaapTa,
BO3eiCcTBME OCTaTOUHbIX KonnyecTB S0 A0/IKHO 6biTb CBEAEHO K MUHUMYMY. TpeboBaHUsi HACTOALLENO CTaH-
JapTa SiBMATCA AONOSHEHMEM K 610M0rMYecKoi oLeHke 1 TpebOoBaHUAM K UCMbITAHUAM KaXAoro oTAebHO
CO3[aHHOr0 MeVLUHCKOro n3genuvs, kak o6o3HaveHo B 1ISO 10993-1. buonornyeckas oueHka u TpeboBaHus
K UCMbITAHUSIM B COYETaHUU C MpefesibHbIMY 3HAYEeHUAMU OCTaTOYHbIX BELLECTB npouecca crepununsauuu
20 dhopmupyloT 060CHOBaHMe TOro, 4YTO U3fdenune, ctepunnsosaHHoe 30, NpuemnemMo Ans UCMOoNb30BaHUSA.
Takke 0603HaYeHbl MakcMasbHble JOCTYMHbIe NpefesibHble 3HaYeHNs 0CTaTOuHbIX BelecTs ans IXI. ecnm
OH 6blN1 06HApPYXeH B MeAULMHCKNX U3[ENNAX, cTepuan3oBaHHbiXx 0. MecTHble adhdekTbl (Hanpumep, pas-
ApaxeHue) Takke y4nTbIBA/IUCb U BK/IOYEHbI B Npefen nepeHocumoro koHtakta (TCL). Kak npeAcTas/ieHo B
n. 4.3.5.2 n npunoxeHnn G ans gonycTnmMbix 3HavyeHuin 30 n B n. 4.3.5.3 u npunoxeHun H gns gonycTumbix
3HaueHunin IXT.
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M E X T OCUY A4 APCTUBETHH®bB W CTAHAOAPT

M3NENNA MEOAVNUNHCKUE.
OLLEHKA BVMONIOTUYECKOTO AENCTBUSA MEANLUWHCKUX U3LENNN

YacTtb 7

OcTaTtoyHoe cofepxaHue aTuNeHokcnaa nocne crepununsaynm

Medical devices. Biological evaluation of medical devices.
Part 7. Ethylene oxide sterilization residuals

[ata eBegeHns — 2017—10—01

1 O6nacTb NpUMEHeHUs

HacToswwmin ctaHgapT ycTaHaBnvBaeT AONYCTVMble NpeesibHble 3HAYeHWUA 4719 OCTaTOYHOro Kosmue-
cTBa atuneHokeuga (30) n atunenxnoprugpuHa (3Xr) B UHAMBUAYaNTbHBIX MEAULVHCKAX U3AeNUsX, CTEPUIN-
30BaHHbIX 0. MeToAbl n3mepeHns 30 1 IXI n TpeboBaHUs, B COOTBETCTBUM C KOTOPLIMU MOTYT OCYLLECTBASATh
BbIMYCK U3aenuii. lononHutenbHas nHopmauus, BKIYas PyKoBOACTBO U G/10K-CXeMy, EMOHCTPUPYIOLLYIO
npuMeHeHne HacTosLLLEro cTaHjapTa, npusefeHa B CnpaBoYHbIX NPUNOXEHUAX.

CTtaHfapT He pacnpocTpaHsieTcs Ha u3genus, ctepunusobaHHblie 30. HO He MMeloLLMe KOHTakKTa c na-
LMEHTOM (Hanpumep, AMarHocTMyeckme yCTpoicTBa, UCNo/b3yowmecs in vitro).

MpumMeuaHne — HacToswwii cTaHAapT HE YCTaHABNNBAET NPEAebHbIX 3HAUEHW Ans aTuneHrnukons (3r).

2 HopMmaTuBHbIE CCbIKK

B HacTosem cTaHAapTe MCMo/b30BaHbl HOPMATMBHbIE CCbISIKM Ha crefytolime cTaHaapTel. Ana gatu-
POBaHHbIX CCbI/TIOK MPUMEHSIIOT TOJIbKO YKa3aHHOe M3faHne CCbIJIOYHOro CTaHAapTa, 419 HeaTMPOBaHHbIX —
nocnegHee usgaxue (BKYas BCe N3MEHEHNS).

ISO 10993-11> Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process (OugHKa 61M010rMYECcKoro AeNCTBUA MeaUUMHCKUX n3genuii. Yactb 1. OueHka 1 ucnbl-
TaHWsA B paMKax npouecca MeHe[XMeHTa pucka)

ISO 10993-3. Biological evaluation of medical devices — Part 3: Tests for genotoxicity, carcinogenicity
and reproductive toxicity (OLeHka 61Monornyeckoro AeicTBUS MeaULMHCKUX n3genunin. Yactb 3. icnbiTaHus Ha
FEHOTOKCUYHOCTb. KaHLepPOreHHOCTb Y TOKCUYHOCTb, BAIAIOLLYIO HA PENPOAYKTUBHOCTb)

ISO 10993-10. Biological evaluation of medical devices — Part 10: Tests for irritation and delayed-type
hypersensitivity (OueHka 61nonormyeckoro AeicTBMs MeguLUmMHcknx usgenuii. Yacto 10. Mpobbl Ha pasgpaxe-
HVe 1 annepruyeckyto peakLumio Koxm)

ISO 10993-12. Biological evaluation of medical devices — Part 12: Sample preparation and reference
materials (Bnonornyeckas oueHka MeAuLMHCKNX n3genuin. Yacte 12. MpurotoBneHne npob n ctaHfapTHble
o6pasLbl)

ISO 10993-17:2002. Biological evaluation of medical devices — Part 17: Establishment of allowable
limits for leachable substances (OugHka 6UM00rMYECKOro AenNcTBUA MeaNLMHCKMX n3genuii. Yactb 17. YcTa-
HOB/IeHVe JoMYCTUMbIX NPeAesoB BbilenaynBaemMblX BELLECTB)

(Monpaska. NYC 11—2017)

11 3ameHeH Ha ISO 10993-1:2018.

M3paHune oduymansHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosuem cTaHgapTe npumeHeHbl TepMuHbl no 1ISO 10993-1, ISO 10993-17, a Takke crneaywoLiue
TePMWHBI C COOTBETCTBYIOLNMY OnpefeneHnsaMu:

3.1 akcTpakuusa, mogenupyrowas ycnoBnsa NpUMeHeHNs n3genuii: SKCTpakuus ¢ UCnosib30BaHneM
BO/Zbl B KAUeCTBe MOe/IbHOM cpefbl, MoAeNvpyoLlWwas peasbHble YCN0BUA NMPUMEHEHNS, BbINOHAEMas B CO-
OTBETCTBUM C TPE6OBaHMAMMN HACTOALLEro cTaHAapTa 1 No3BosIALLAasA OLEeHNUTL OcTaTouHble Konnyectsa 30 1
OXI, Bo3feliCTBYIOLME Ha NaLyeHTa uan nosb3osarens n3genunii B npouecce nx NpUMEHEHNS No HasHaYeHuo.

3.2 ucyepnoiBaloLas aKCTpakuua: IKCTPakLMsA, BbINONHAEMAs A0 Tex nop, noka konuyectso 30 u
OXI B nocneaywueil nopuun MoaensHol cpefbl He 6yaeT cocTaBnATb MeHee 10 % onpefeneHHoro npu
nepBo 3KCTPaKLUW MW NoKa He BydeT aHaIMTUYEeCK 3HaYMMOro YBE/IMYEHUS B OnpeensieMblX COBOKYMHbIX
OCTaTOYHbIX YPOBHSIX.

MpumeuyaHne — Tak Kak HEBO3MOXHO MOKa3aTb MCHEPMNbIBAOLMIA XapakTep Npu OLeHKe OCTaTOYHbIX KO-
YecTB. ONpejesieHne UcUepnbIBalOLLEe 3KCTPaKL MK NPUHUMAKOT B YKa3aHHOM Bbllle BUAE.

4 OcCHOBHble TpeboBaHuA

MpumeuyaHne — VHopmaumua No NUCTOYUHMKAM OTPaHUYEHWIA B HACTOSILLEM CTaHfapTe, a Takxe fpyras Bax-
Has AoNoNHUTENbHAA MHOPMALMA U PYKOBOACTBO K UCMOMIb30BAHMIO HACTOSLLEro cTaHgapTa npuBeAeHbl B CPaBOUHbIX
NPUNOXEHNSX.

4.1 O6wme NonoXeHns

B HacTosiLem nogpasgene yctaHaB/MBalT MakCMasibHO [ONYyCTUMbIe YPOBHU OCTATOYHOrO cofepxa-
HUa 30 ANA oTaenbHbIX M3genuid, ctepunusoBaHHbix 0. Kak ykasaHo B npegucnosum k 1ISO 11135-1:2007,
npu onpegeneHunn npurogHocT S0 AN cTepUNM3aLun MeaULMHCKUX N3LEeNNiA BaXHO y6eanTbCs, YTO YPOBHM
ocTtatoyHoro 90. IXTI n atuneHrnukonsa (3) NpeacTaBnAT MUHMMabHbIA PUCK 4719 NauveHTa npy 06bIYHOM
ncnonb3oBaHuK npogykra. bonee Toro, npu usbpaHun ctepunmsauun 30 BHE 3aBUCMMOCTU OT MOMOXEHUI
HacToALLero ctTaHaapTa Bo3AeicTBe OCTAaTOUHbIX konmyecTB 30 [0/MKHO 6biTh CBEAEHO K MUHUMYMY. Perna-
MEHTUPYIOT Takke MakcumasibHoe cofiepxaHne IXI B Tex cnyyasx, korga ero obHapyXxunsawT B MeAULMHCKAX
n3genusx, cTepuan3oBaHHbix 30. MecTHble adhdekTbl (HanpymMep, pasgpaxeHne) Obln yuTeHbl U BKIHYEHbI
B Npegen nepeHocumoro KoHTakta (TCL). kak 0603HauveHo B n. 4.3.5.2 v npunoxenun G gna 90 n s n. 4.3.5.3
n npunoxexunn H gna 9XI. Ana cogepxanusa 3 HUKaKMe orpaHuyeHns He ycTaHaB/IMBAIOT, NMOCKO/IbKY OLeH-
Ka cTeneHn pucka (CM. npuioxeHue |) nokasbiBaeT, YTO BbIYNC/IEHHbIE AOMYCTUMbIE YPOBHU Bbllle, YeM Te,
KOTOpble MOryT NOABUTLCA B MEAULMHCKOM U3fenMn. TeM He MeHee CyLLecTBYeT NoTeHLMaa OCTPbIX remo-
AVHaMNYeCKnX U reMonnTuyecknx agphekTos nocsne 6bICTPOro BHYTPMBEHHOTO BBEAEHWUS TMNEPOCMONAPHbIX
coefinHeHu kak 3. He oxunaaeTcs, 4To cTepunnsauma meguumnHeknx nsgenuii 90 npueefeT K 06pa3oBaHuio
rMNepocMoNApHbLIX pactsopoB. MeTtoapbl Ansa onpegeneHns 30 n XTI npuseneHsl B 4.4.

TpeboBaHus, U3M0XEHHbIE B HACTOSLWEM CTaHAapTe, ABASIOTCA AOMNOJ/IHEHWEM K nporpammam 6uono-
rMyeckux uccnepoBaHunii, npegctaBneHHbiM B 1ISO 10993-1. Mpu NprMeEHeHUN n3genunii, CTEPUNN30BaHHbIX
20. cnepyeT 06paTNTb 0C060€ BHMMaHWe Ha ISO 10993-3 1 ISO 10993-10. Mpu BbINOAHEHWUM TpEGOBaHUIA
ISO 10993-1 cnepyeT yunTbiBaTb OCTaTO4Hble Konuyectsa 30 B MOMEHT BbiNycka NPOAYKUUU A1A KaXK[oro
KOHKPETHOro u3fesnvs.

PesynbTatbl 6M0N0rMYeckoli oueHkn n3genns mMoryt obycnoBuTb 6onee XecTkue, Yem NpuBeeHHble
B 4.3 TpeboBaHWA, NpefHasHauYeHHble A5 yueTa CUCTEMHbIX peakLuii.

4.2 Kateropuu usgenui

[ns ycTaHOBNEHNA MaKCcMMasibHOW CyTOYHOW A03bl O 1 IXI. KOTopasi MOXET BblAENATLCS U3 U3enus
1 BO34ENCTBOBATbL Ha NauueHTa, u3genme B 3aBUCMMOCTU OT NMPOAO/IKUTENBHOCTU KOHTaKTa OTHOCAT K onpe-
JeneHHol kateropun. CornacHo ISO 10993-1. nogpasgeny 5.3, n3genns no NPOAO/HKUTETbHOCTY KOHTaKTa
OTHOCSIT K O[JHOI U3 TPEX KaTeropuii:

a) KpaTKOBPEMEHHbIV KOHTaKT (A) — n3genus, Ybe obliee oaHOKpaTHOe, MHOTOKpaTHOe UAu NoBTOpHOe
MCNoNb30BaHNe He NpeBbIaeT 24 v;

b) ANNTENbHBIA KOHTaKT (B) — u3genus, ube obliee ofHOKpaTHOe, MHOrOKpaTHoOe WK NOBTOPHOE WC-
Nnosib30BaHNe MOXEeT NpPeBbICUTL 24 4, HO He 6onee 30 cyT;

C) NOCTOsAHHbIA koHTakT (C) — m3genus, ybe obuiee 0AHOKPATHOEe, MHOTOKpPaTHOe MM MOBTOPHOE WC-
nonb3oBaHue npesbiwaeT 30 cyT.
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Ecnu maTepvan unu usgenve moryT 6biTb OTHECEHbI 60/1€ee YeM K OAHOW KaTeropun no ANMTEeNbHOCTU
KOHTaKTa, cfiefyeT BblGUpaTb 60/ee XecTkue yCnoBusi uccnefosaHuii. Mpyv MHOTOKPaTHOM MPUMEHEHUN W3-
4enus ANa NpUHATUA PeLleHus, K Kakoli kaTeropuu cnegyeT OTHECTU usfenne, yUuTbiBaloT BO3MOXHbIA Kymy-
NATUBHBIV 3hPeKT, NPUHMMAsA BO BHUMAHWE NEPUOS, BPEMEHN MEXAY NOBTOPHLIMU NPUMEHEHUSIMU.

MpumeyaHne — B HacTosAWeEM cTaHAApTe TEPMUH «MHOTOKpaTHOe NpYMEHEeHMe» 03HavyaeT NpYMEeHeHue ofa-
HOrO ¥ TOTO Xe n3genus 6onee o4HOro pasa (Hanpumep, KapTpUaXuN ANa guanusaropa).

4.3 [onycTumble npefesibHble 3HaYeHusa

4.3.1 O6wme NoNoXeHUs

LNns Kax[oro MeguuUMHCKOro U3fenns MakcumasbHO gonycTumMble fo3bl 30 n 3XI. koTopble BO3Adein-
CTBYIOT Ha NauyneHTa, He AO/DKHbI MPeBbILAaTb 3HaYeHNA, NPUBEAEHHbIX HUXKE A1 COOTBETCTBYIOLLEN kaTero-
pvK. B KOTOPYIO n3fenne 6b110 OTHECEHO B COOTBETCTBUM C 4.2.

MpepenbHble 3HAYEHNS ANSA U34eNNiA NOCTOAHHOIO U ANMTENBHOTO KOHTaKTa BblpaXeHbl B MakCMMaslb-
HO cpegHecyToYHON fo3e. AN n3genvii, UMetLmMx NOCTOSHHBIV KOHTaKT, BBeAEHbl AONOHUTENbHbIE Orpa-
HVUYeHus Ana nepsbix 24 4 v Ans nepsbix 30 CyT. a A4NA U3genuii ANNTENbHOTO KOHTakTa — /15 NepBbIX 24 u.
3TV orpaHuyeHuss ycTaHaBnMBalOT npefefibHble 3HaveHns 30 n OXI. KoTopble MOryT BO34elCTBOBaTb Ha
naumeHTa B paHHVe nepuofbl BpeMeHu. Ecnun cywecTByIOT faHHble, He06X0AMMO pacCcMOTPEeThL NPonopLmo-
Ha/lbHOE CHWXEeHWe npeaesnos, ec/ivi OJHOBPEMEHHO MPUMEHSIOT HECKOIbKO U3AeNnii C BO3MOXHbIMK OCTa-
TOYHLIMU BeLLecTBaMu, UIN NPONopLoHasibHoe NOoBbILEHWE, eCNU U3fenne NPUMeHAETCs TONbKO YacTUYHO
BO BpeMs paccmaTpuBaemoro nepuoga. 3Tv conyTcTBytolme chaktopbl Bo3geiicteua (CEF) u nponopuwo-
HanbHble hakTopbl Bo3aelicTBusa (PEF) npuBegeHsl B ISO 10993-17. MeToauka, KOTOPYHO MCNOMb30BaIu AN
YCTaHOBKW AOMNYCTUMbIX NpeAesibHbIX 3HaYeHni, onucaHa B npunoxenun G ans 30. B npunoxeHun H — ans
OXI. a o60cHOBaHWeE AN pacCMOTPEHUs1 YCTaHOBEHUSA A0NYCTUMbIX Npeaenos ana 3 — B NpUAoXeHuu .

4.3.2 flonyctumas go3a npu NoCTOAHHOM KOHTaKTe u3fenunsa ¢ NOBEPXHOCTbIO TKaHel nauveHTa

CpepgHecyTouHas fosa 30 ans nauveHTa Ao/kHa 6biTb He 60n1ee 0.1 mr/cyT. lononHUTEeNbHbIEe Tpebo-
BaHWA K MakcumanbHoli gose 30 fomkHa 6biTb He 6onee:

-4 Mr— B Te4yeHue nepsbIX 24 u;

- 60 Mr — B TeueHune nepsbix 30 cyT;

- 2,51 — B TeYeHue XNU3HN.

CpepHecyTouHas fgo3sa 9XI ans naymeHta fomkHa 6biTb He 60nee 0.4 mr/cyT. lononHuTenbHble Tpebo-
BaHWS K MakcuMarnbHoi fgose IXI gomkHa 6biTb He 6onee:

-9 Mr— B TeueHune nepsbIxX 24 y;

- 60 mr — B TeueHue nepsbix 30 cyT;

-10 r— B TeYEHUE XU3HW.

4.3.3 lonycTuMas fo3a Npu ANNTENIbHOM KOHTaKTe U3fennsa c NOBEepPXHOCTbI0 TKaHel nauveHTa

CpepHecyTo4Has gosa 90 Ans naumeHTa Ao/mkHa 6biTb He 6onee 2 Mr/aeHb. JononHuTenbHble Tpebo-
BaHWA K MakcumasbHoli fose 30 fomkHa ObiTh He 6onee:

-4 Mr— B TeuyeHue nepsbix 24 v,

- 60 Mr — B TeyeHue nepsbix 30 CyT.

CpepgHecyTo4yHas gosa IXI gomkHa 6biTb He 6onee 2 Mr/cyT.

LononHutensHble Tpe6oBaHUS K MakcMasnbHoW go3e X gomkHa 6biTh He 6onee:

-9 Mr— B TeyeHune nepsbixX 24 y;

- 60 Mr — B TeueHune nepsbix 30 CcyT.

4.3.4 lonycTuMasi fo3a npu KPpaTKOBPEMEHHOM KOHTaKTe U3Aesins C MOBEPXHOCTbH TKaHei
nayueHTa

CpepHecyTouHas fo3a 90 Ans nayneHTa Jo/mkHa 6biTb He 6onee 4 Mr. CpefHecyTouHasa gosa IXI gns
nauneHTa He AO/KHA MpeBbllaTtb 9 Mr.

4.3.5 MNpepenbHoe 3HavyeHne AONYCTUMOW A03bl MPU KOHTaKTe M34eNuin u MMnaaHTaTtoB C No-
BEPXHOCTbIO TKaHel nauueHTa

4.3.5.1 O6uwee npeacrasneHme

MpepenbHoe 3HayeHne aonycTumMoi fo3bl (TCL) BbipaXeHo B KONMYeCTBE MUKPOrpamMMOoB Ha KBaapar-
HbIi caHTUMeTp AN 30 U MUANUTPaMMOB Ha KBaApaTHblil caHTumeTp ana OXI. EgvHuua KBagpaTHOro caH-
TMMeTpa npefcTasnseT cobol naowanb NOBEPXHOCTY KOHTaKTa «nauneHT — usgenves.

MpumevyaHne — Llensio AaHHOIO MOJIOXEHUA ABMAETCA NpefoTBpalieHne MecTHOro pasfjpaXeHus 3a cyer
Bblgenennsa 30 nnun IXI n3 usgenus.
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4.3.5.2 lMpepenbHOe 3HaYeHne AonycTMMOit Ao3bl Ans 30

JIn6o npepenbHoe 3HayeHve AONYCTUMOro KoHTakta 30 Ana usgenuii 1 UMNAaHTaToB, BXOAALWMX B
KOHTaKT C NMOBEPXHOCTbIO, He AO/HKEH NpeBblwaTb 10 MKr/cm2, Nn6o JOMKHO 6biTb NPOAEMOHCTPUPOBAHO He-
3HauNTeNbHOE pa3gpaxeHne Kak 0603HayveHo B ISO 10993-10.

4.3.5.3 lMpepenbHoe 3HavyeHne AonycTMMoi Ao3bl Ans IXI

JIn6o npepfenbHOE 3Ha4YeHWe AoNyCTUMOro KoHTakta OXI Ana usgennin u UMNAaHTaToB, BXOAALWMX B
KOHTaKT C MOBEPXHOCTbIO, HE AO/HKHO MpeBbIWaTtb 5 Mr/cmM2, TM60 MOXET ObITb BbISBMIEHO He3HauyuTeNlbHOe
pasgpaxeHue, Kak 0603HavyeHo B ISO 10993-10.

4.3.6 Ocob6ble cnyyamn

Lna cnctem, COCTOALMX U3 HECKONTbKUX U3AeNnii, npefenbHble 3HaYeHns [oNyCTUMON A03bl crnefyeT
paccuuTbiBaTb OTAE/bHO A1 KaXA0r0 U3fenns, BXOAALLEro B KOHTaKT ¢ lMNauneHToMm.

OctaTto4yHoe cogepxaHve 90 B UHTPAOKY/IAPHBIX TMH3aX AO/MKHO 6bITh He 6osee 0.5 Mkr 30 Ha NUH3Y
B CYTKM U 1.25 MKr Ha IMH3Y. MNpegenbHble 3HaYeHWsa J0NyCTUMOIA A03bl A8 APYTUX UHTPAOKYNSAPHbIX n3ae-
Nnii ycTaHaBNMBalOT NMPONOPLMOHa/IBHO Macce M3genvs, NpuyeM Macca UHTPaoKy/IAPHONM NMH3bI NpUHATA 3a
20 mr. MoxeT noHafobuTbCA OLEHUTb NPUemMaIeMocTb YpoBHel DX B MHTPAOKYNIAPHLIX U3Aennsax, caenan-
HbIX 13 BSA3KO-3/1aCTUYHbIX MAaTEPUAJIOB, COAEPXALLMX X10P, Tak Kak ypoBeHb IXI. NpuBOAALLMIA K odpTabMo-
NIOTMYECKON TOKCMYHOCTUW, MPUMEPHO B YeTblpe pa3a Bbille, YeM COOTBETCTBYHOWMIA ypoBeHb J0.

[ina cenapatopoB KNeTOK KPOBM, CMO/Ib3yeMbIX NPy 3abope KPoBW NaLMEHTOB M AOHOPOB, MakcuMasb-
HOW pgonycTumoli go3oii 30 AsnatoTcA 10 Mr. a MakcumanbHas gonyctumasn fosa IXI He Ao/XHa NpeBbl-
waTb 22 M.

[ins okcureHaTopoB 1 cenapaTopoB KPOBW MakchMasbHOW AonycTuMoi fo3oi 90 Ana nauymeHTa ABns-
toTcs 60 Mr. a MakcumansHaa gonyctumas fosa OXI He fosmkHa npesbiwaTs 45 mr

Ona v3genuii, ncnonb3yembix B npoLefypax cepheyHo-1eroYHoro WyHTVPOBaHUs, MakCMMasbHO [0-
nyctumMmbiMu npegenamu asnatotcsa 20 mr ana 90 1 9 mr ana IXr.

Lna n3genvii, npegHasHaveHHbIX 4718 3KCTPaKopnopasibHON OYNCTKM KPOBW, UCMOSb3YHOT NpeaesibHbie
copepxaHust 90 n IXI n3 pacueta 4.6 mr/msgenue. Ho gonyctumas gosa 90 B TeUeHNe BCEl XU3HU MOXET
6bITb NpeBbILLEHA.

Lna npocTbiHel, koTopble NpefHa3HauYeHbl 471 KOHTaKTa TOMbKO C HEMOBPEXAEHHOWN KOXel, Makcu-
MasibHO AONYCTUMbIMW NpejenaMu ABASKTCA npeen nepeHocnmoro koHTakta 10 mkr/cm2ans 90 u 5 mr/cm2
ansa IXI. nnu MoxeT 6bITb BbISIB/IAID He3HauMTeNbHOe pasjpaxeHue, kak 0603HayeHo B 1ISO 10993-10.

MpumevyaHne — OBOCHOBaHWE A1 ONpefeneHns NpeaessHoro coaepxanus 30 A1 HEKOTOPbIX M3AENMIA, HE
COOTBETCTBYHOLLWX OOLLMM TPEHOBaHMSIM, NPEACTaBEHO B NPUIOKEHUN F

Bnok-cxema, NpefocTaB/siolas PykoBOACTBO NO NPMMEHEHWIO0 HACTOSLLErO CTaHAAPTA K onpeesieHunto
0CTaTOYHOTO cofiepxanns 30 B MeANLMHCKUX U3LeNUsX, NpeAcTaBieHa B npunoxernum C.

4.4 OnpepeneHve octaTtoyHoro cogepxanunsa 30 n XTI

4.4,1 O6WMe NoNoXeHUs

4.4.1.1 Mpoueaypa

MeTopg onpefeneHnsa octaTovyHoro cogepxaHus 30 n IXI ona npoBepkn COOTBETCTBUS TpeboBaHUSAM,
U3N0XEHHbIM B 4.3, 3aK/1l04aeTCs B 3KCTPArMpoBaHUM OCTaTOUYHbIX KO/IMYECTB U3 06pa3LoB, KOIMYECTBEHHOM
OLeHKe, onpefesieHNn KOHTaKTHOV NOBEPXHOCTU M3AeNus, aHannse n nHTepnpetauuy noyyYeHHbIX AaHHbIX.

OMNACHOCTb — Cneuyuanuctam cregyeT BbINONHATL BCe paboTbl, CBA3aHHbIEe C UCNO/Ib30BaHU-
eM XMMUYEeCKUX peareHToB 1 pacTeopuTeneli, He06XoAMMbIX ANA AaHHbIX METOAO0B, NOJ BbITAXHbIM
WwkachoM B COOTBETCTBYHLLEN 3aWNTHON ofexae, a Takke 03HAKOMUTbCA € MHdoOpmauueid no 6es-
onacHoOCTW maTepuasnios nepej UCnosib30BaHMEM Kax[oro XMMnuyeckoro sewecrtsa. PaboTHUKK 3gpa-
BOOXpPaHEeHWs, NCNOoNb3ylWne MeguunHckue nlgenus, ctepunusoBaHHblie 30, 4O/MKHbI MPUMEHATb
COOTBETCTBYIOLLME MEPbI MPEAOCTOPOXHOCTU AN 3aWUTbl OT BO3A4ENCTBMSA OCTATOYHbIX KO/TMYECTB B
COOTBETCTBUU C TPe6OBaHUAMU NpaBua OXpaHbl TpyAa U TEXHUKN 6e30NacHOCTU.

4.4.1.2 3TMNEHOKCUL,

OT0 BOCM/IaMEeHSILNIACA 1 BbICOKOAKTUBHbIN ra3. 0KkasbiBaLW Wil pasgpaxarllee AeicTBMe Ha NOBEPX-
HocTb Tena. O6nagaeT MyTareHHbIM AEACTBMEM MPU MHOTUX YC/IOBUSIX, NPOSIBASET (PETOTOKCUYHBbIE M Tepa-
TOrEHHbIe CBOWCTBA M MOXET HEFaTUBHO BMUSTb HA TECTUKYNSAPHYIO (DYHKLMIO 1 NOBpeXAaTb MHOTME cucTe-
Mbl OpraHoB 4esioBeka. [Mpy N3yvyeHny KaHLepOoreHHbIX CBOMCTB Ha XWBOTHbIX MHransuMoHHOe BO3AeicTBre
BbI3bIBA/I0 HEOMNACTUYECKME U3MEHEHUSA HECKOIbKUX TUMOB, BK/IOYAsA /IeMKEMUIO, ONYXON MO3ra U MOJiou-
HOI1 Xenesbl, B TO BpeMs Kak MpueM BHYTPb U BHYTPUKOXHOE BBEJEHWEe Bbi3blBa/IN OMyX0/U Wb B MecTe
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KOHTakTa. B ogHOM nccnefoBaHuy coobLiaeTcss O BbICOKOM YPOBHE paka M CMEPTHOCTU B HEKOTOPbIX Cy6no-
nynaumnax paboTHWKOB, OKa3aBLUMXCs nog Bo3gelicTBuem 30. OAHaKo B HECKOMbKMX MOAO0GHbLIX nccneaoBa-
HUSIX HE Halu Takoi koppenauun (cm. ccbinku [177]. [178] n [181]). B 1994 r. MexayHapoAHOEe areHTCTBO
no n3yyeHuto paka (IARC) knaccudpmympoBano 30 Kak YeNOBEYECKNIA KaHLeporeH (knacc 1). OCHOBbIBasick B
nepByl ouepesb Ha ero MexaHusme AeicTeus (CM. ccblnky [75]).

4.4.1.3 3TUNEHXIOPrUAPUH

3T0 BOCMIAMEHSIIOWANACA XUAKOCTb, KOTOpas OKasblBaeT pasgpaxaroliee feiicTBMe Ha NOBEPXHOCTb
|«na. BbI3bIBAET UCTPYH TOKCMYHOCTbL U JIErKo BCacCbIBAETCA B KOXY B KO/IMYECTBAaX, OKasblBatowwmx Tokcuye-
cKoe gelictene. Obnagaet cnabbiM MyTareHHbIM LeliCTBMEM, MOXET Bbi3blBaTb (DETOTOKCUMYECKNE W TepaTo-
reHHble U3MEHEHNS, NOBPEXAAaTb pasnyHbIe OpraHbl, BKIOYAsn NerkMe, noyku, LLeHTpasbHy HEPBHYIO cucTe-
My U CepAeyHo-COoCYAUCTYI0 CUCTEMY. ViccnefoBaHNs KaHLEepOoreHHOCTU Ha XWBOTHBIX Aann oTpuuatesibHble
pesynbTarbl.

4.4.2 OnpepeneHne oCTaTOYHOrO cofepxaHunsa

[ns onpefeneHns octaTtoyHbix konmyects 0 u npu HeobxoammocTy IXI. BO3AENCTBYOLWMX HA nauu-
eHTa. Heo6X0AMMO NCNO/b30BaTb Y3aKOHEHHbIE METOAMKN IKCTPaKLMM 1 aHanu3a.

Ecnu no pesynbtatam aHann3oB, NPOBeAEeHHbIX N0 MeToankam, npegcrasneHHsim B K.4.2 unu K.4.7 npu-
noxenus K. 9XT He o6HapyxeH, B AanbHeilwem ero onpegenexHve He TpebyeTcs.

MpumeuvaHne — MHorne metToabl ra3oBoii xpomartorpacuun (GC), npumMeHsaLwme KanuansapHylo, a He Hanon-
HEHHY0 KO/IOHKY, npou3seayT pe3dynbtatbl 0. 3XI n 3 npu ogHOM aHanuse obpasua.

OCHOBHbIM MPUHLMNOM BblGOpa NPUrofHbIX METOA0B aKCTpakumu (n. 4.4.6) AN KOMYECTBEHHOrO onpe-
fenexuns 90 nnu npu HeobxoaumocTn IXI ABNSETCA OLeHKa A03bl, BO3AECTBYIOWEl Ha nauveHTa, 415 Toro
4yTO6bI NOKa3aTb COOTBETCTBME TPe6OBaHMAM, NpMBEAEHHbIM B 4.3.

Ecnu 060cHOBaHO, 4TO ocTaTtouHoe cogepxanne 30 n IXI. onpegensemMoe MeTOA0M UcHepnbiBatoLLei
3KCTpaKuun, COOTBETCTBYET TPpeboBaHUAM 4.3. 3KCTPAKLMIO, MOAEMPYIOLLYIO YC/TOBUSA NMPUMEHEHUS B Meau-
LIMHCKOW npakTvKe, He NpoBoAAT. MNpu NpUMEHeHUN ncyepnbiBatoLein akcTpakLum obpatialoT ocoboe BHUMA-
HWe Ha npefesibHble 3HavyeHns A1 nepsbix 24 4 n 30 CyT B COOTBETCTBUM C 4.3.

M3BECTHO MHOro aHaIMTUYECKNX MeTOL0B ANA OnpefenieHns ocTaTouHOro cogepxanusa 30 nocne cTe-
punusaumm: nx 0630pbl NpeacTaBneHsl B 6ubnvorpadgpun.

OpHako 6onbluoe pasHoo6pasne mMaTepuanoB M KOHCTPYKTOPCKUX PeLUeHWit Npu co3gaHnm MeauumH-
CKUX u3genuii B psige cryyaeB MOXeT Bbi3BaTb TPYAHOCTM B OMpefesieHnn 0CTaTOuHOro cogepxaHmsa 30 u
OXI meTogamu, npuBefeHHbIMU B 6ubavorpacdun. MoaToMy 060N aHaIMTUYECKN 3HAYMMBbIA MeTog, (T. e.
o6ecneynBaloLL i LOCTOBEPHOCTb, TOYHOCTb, SIMHERHOCTL, YYBCTBUTE/TBHOCTb 1 CENIEKTUBHOCTbL) MOXET ObIThb
MCMo/Ib30BaH Npu ycaoBumn, YTo OH 060CHOBAH.

MpunoxeHve A cofgepxut obLme TpeboBaHNa yTBEPXAEHNA AN METOL0B ra3oBoi xpomaTorpaduu.

4.4.3 MpurotoBneHne o6pasyoB 1 KOHTPONSA

4.4.3.1 TpurotoBneHne o6pasLoB

O6pa3sLpl, KoTopble NpeAHasHayYeHbl 419 onpefeneHns ocTatouHoro cogepxanua 30 n 3XI. [OMKHbI
ObITb 0TOOPaHbI TAaKUM 06pa3oM, YTOObI OHW B LOCTATOUYHOW CTENEHW OTpaXanu CBOWCTBA M3AeNus B LE/OM.
Mpu oT60pe 0bpasLos cnegyet obpaTUTb BHUMaHUe Ha psaf DakTopoBs, ykasaHHbIX B NpuioxeHun D. Tak kak
MHOTMe 13 3TUX PaKTOPOB BAMSAIOT He TOIbKO Ha NepBOHAaYasibHble 3HAYEHNS OCTATOUHbIX BELLECTB BO BCEX
KOMMOHEeHTaxX WU3Aenns, HO U Ha CKOpPOCTb Auccunauumn 3TUX BELLEeCTB, WX TakkKe HeobXoAuMOo YyuTbIBaTb,
HaunHasA ¢ 3abopa 06pasLoB U3 roTOBOM NapTUM U NpeAocTaB/ieHns B nabopatopuio ANS NpoBeAeHus aHa-
nm3a. N3sneyeHne obpasuoB u3genvini ©3 rotosoi napTum cpasy Nocsie OKOHYaHWA LuKna ctepuansaumn u
oTnpaBKa 1x B 1abopaTopuio, HaxoALLYHCA YanNeHHo OT MecTa CTepun3annm, a Takke XxpaHeHne oTobpaH-
HbIX 06pasLoB B labopatopun ANa Nnocnefyolero aHaamsa MoryT HapylwnTb KOppensauuio B CoAepxaHum
oCcTaTouHbIX KonmyecTs 30 n OXI B 0TO6paHHbIX 06pasuax 1 B OCTaBLUMXCA B rOTOBOIN naptun. bBonee Toro,
ecnu obpasubl 13genuii 3 rotoBoit NapTMM He MOryT 6bITb OTOGPaHbI 1 AOCTaBNEHbI TakM 06pa3oM, YTOObI
athhexT gerasauuy 6611 HE3HAUUTENbHBIM, MPOBOAAT UCC/ef0BaHNe A1 YCTaHOB/IEHUA COOTBETCTBUA fAera-
3ayuy aHanmsmpyemMbix 06pasLoB 1 U3hennin n3 napTum B pasHoe Bpems roga.

CnepfyeT KOHTPO/IMPOBaThL WU MAUHUMU3UPOBATL B/MSHWE NabopaTopHbIX YCNOBUIA Ha CKOPOCTb Aera-
3auummn obpasLoB, KoTopble 0To6paHbl 13 naptum nsgenuii (cm. D.1.5 npunoxenns D). Mpu npoBegeHun aHa-
nn3a cobnogatoT mepbl 6€30MacHOCTN 418 onepaTopa v aHa/MTuka.

O6pasubl, NpefHasHavyeHHble ANA aHannsa, f0/KHblI OCTaBaTbCA B COCTaBe NapTuM BMAOTb 40 [HA
npoBefeHnsa aHanmsa unm o 3abopa M HemeaneHHOW 3amMopo3ku o6pasLoB. Bpema mexgy nsbatnem o6-
pasua M3 30Hbl KOHTPONMPYEMOi Aerasauun U HayasioM 3KCTPaKLUUu AOHKHO ObiTb CBEAEHO K MUHUMYMY.
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O6pasubl repMeTUYHO 3aKpbiBalOT, NMEPEBO3AT N XPaHAT B 3aMOPOXEHHOM BUAe, eCnu aHanus oTKNnagbl-
BaeTcA. O6pasLbl NEPeBO3AT C CYXMM /IbAOM C NpuBAeYeHNeM Cnyx6bl KPyrnocyTouHoi goctasku. Cyxoii
nef [O/KeH HaxoAUTbCA B KOHTelHepe ANS NepeBO3KN B TeYeHWe BCEero BpeMeHu TPaHCNopTUpPOBaHWA U
6bITb B Ha/IMYMK MPU BCKPbITUM YNakoBKku B nabopatopuun. Obpasubl 415 aHanu3a MoryT 6biTb 0TO6paHbl
HenocpeACTBEHHO M3 NapTuUu usgenvii Nocne cOOTBETCTBYIOWEro UHTepBana gerasauny u cpasy nomelle-
Hbl B €MKOCTb AN aHanu3a (hnakoH gna xpomaTorpaduyecknx uccnefoBaHuin), 3ateM WX repMeTuyHo
3aKkpbIBalOT 1 3aTeM NepeBo3AT B nabopaTopuio ANa aHanusa. B kauyecTBe anbTepHaTMBbl 06pasLbl MOryT
6bITb aKCTPArMpoBaHbl, Y XWAKWI IKCTPaKT OTNPaB/eH B aHanMTuyeckyto naboparopuio ans aHanusa. Ecnu
IKCTparmpyoLwe XnaKkocTbio ABNSETCA BOAA, TO NePeBO3KYy OCYLLECTB/SAIOT Takum 06pa3oM, YTO XUAKOCTb
COLEPXMUTCA NPU NMOHMXEHHbIX TeMnepaTypax (< 10 eC) go npubbITHA. ViccnegosaHne NpoBoaAT nyTeM m3-
MepeHna cteneHn rmgponunsa 30 B 3.

AHanusnpyembie 06pasLbl NOMELLAIT B BbITSXKHOW WKad 1 0CcBOOOXAAT OT ynakoskn. O6pasubl ro-
TOBAAT B COOTBETCTBMMN C MHCTPYKLME NO NpeABapuTenbHON NOArOTOBKE, YKa3aHHOM Ha 3TUKeTKe usgenus.

OKCTpakLumio cnefyeT HauMHaTb N0 BO3MOXHOCTY cpasy rnocsie Toro, Kak obpasel, n3BfeyeH us yrnakosku
UV 3aKOH4YeHa npeasapuTesibHas noAroToBKa.

4.4.3.2 KOHTpO/bHbI o6pasel,

[nsa Toro uTobbl Y6eanTLCSA B OTCYTCTBUM B BELLECTBE, COCTaB/IAIOLWEM OCHOBY o6pasua, ApYrux Kom-
MOHEHTOB CO BPEMEHEM YAEPXUBAHNA TaKNM Xe. Kak 1 onpefensemMble ocTaTouHble MpPoayKTbl, HE06X0AMMO
OLLeHUTb KOHTPOJIbHLIN 06paseL, He noABepraBlWNiicA CTepunnM3aLumn, NyTem ero aKCTpakuumu ¢ UCnosib3oBa-
HVeM Tex Xe npoueayp, 4To u Ansa obpasuos, cTepum3osaHHbix 0. MNpu HaMuMm matepuasnos, 3KCTparu-
pyeMbiX M3 Takoro KOHTPOJIbHOro obpasua, 415 KOTOPbIX BpeMeHa yAepXuBaHus coBnafjaroT uanm 6amnsku K
BpeMeHaM yAepXuBaHusa onpefensieMblX BeLecTB, U3MEHAIOT YCNI0BUSA XpoMaTorpadmposaHus Takum obpa-
30M. YTOObI OTAENUTL MeLlatoLmne MUK OT aHasIM3npPyemMoro nuka, Uan UCnosb3yoT APYryt0 aHaIMTUYECKYo
METOAMKY.

4.4.4 CoOoTHOLWEHNE MexXAay pasmepamMn obpasua 1 XKUAKOCTbIO

O6beM XMAKOCTW, UCMOMb3yeMOol ANA U3BNEYEHNS OCTaTOYHbIX KOMMYECTB onpedensemblX BeliecTs
n3 n3genuii UM Ux nNpeactaBUTESNIbHbIX YacTei, Ao/mMKeH ObiTb TakuM, YTOObl 06ecneynTb MakCuMaslbHYo
3P (heKTMBHOCTb IKCTPaKL MK NpY AOCTATOYHOM YYBCTBUTE/IBHOCTU ONPeAEeNeHNs aHaIM3npyemblX BeLLecTB
B aKCTpakTe. Takum obpa3om, matepuan v pasmep obpasua nsgenuns 06ycroBnIMBalOT ONTUMasIbHbIN 06beM
MOAeNbHOW cpefpl.

Takum 06pa3oM, /155 MaKCUMasIbHOTO YBEIMYEHNA aHAIMTUYECKOW YyBCTBUTEIBHOCTU HEOBXOAMMO UC-
no/sib30BaTb MUHMMAa/ILHOE KOJIMYECTBO XWUAKOCTU A1 3KCTPakuuMu B 3aBUCMMOCTU OT Tpebyemoro metofa
9KCTpakumn n pasmepa obpasua. Ana usgenuii, N3roToB/IEHHbIX U3 MaTepuasioB C BbICOKMMU NOTNOTUTENb-
HbIMW CBOWCTBaMW, WM A5 TEX. SKCTPaKLMI0 OCTATOYHbIX KO/IMYECTB M3 KOTOPbIX MPOBOAAT METOAO0M 3a-
MOJIHEHUSI. MOXET NoTpeb6oBaTLCA COOTHOLLEHUE «Macca 06pasLa/obbem MOAEeNbLHOW cpeabl», oTpaxatLlee
MOBbILWEHHbI 06BEM XMAKOCTU. B ntoboM criyyae COOTHOLIEHNe «Macca 06pa3ua/o6beM MoAenbHol cpeapl»
He 40/MKHO NPUBOANTL K YMEHbLUEHWUIO YyBCTBUTE/IBHOCTU OnpeaeneHus.

4.4.5 Bpemsa n ycnoBus akcTpakuumu

3afava aKkCTpakuumn n3 usgennii CocTouT B M3B/IRUEHUI MaKCMMasibHOTO KOIMYyecTBa BpeAHbIX BELLECTB,
KOTOpble MOTYT OKa3aTb BO34elCTBME Ha NaLMeHTa B NpoLecce NPUMEHEHUS U3eNWsi: BbIXOZ, 3a CYyTKM — ANA
n3genunii KpaTKOBPEMEHHOTO KOHTaKTa; BbIXO[, 3@ CYTKM W 3a Mecsily, — AN19 U3Aenuii 4NUTeNbHOTo KOHTaKTa,;
BbIXOA, 3@ CYTKU, 3a Mecsil, U Ha NPOTSXEHUN XU3HN — ONA U3AEeNNiA NOCTOSAHHOTO KoHTakTa. Kak ykasaHo B
npunoxexuax E n F. ncuepnbiBatowan akCcTpakums, onncaHHas Hke, ABNSETCA NOMe3HbIM aslbTEPHATUBHbLIM
MeTOA0M [/19 OLLeHKN MU3feNnii NOCTOAHHOIO KOHTaKTa, ecnn yyTeHbl orpaHnyeHnsa ansa 6onee KOPOTKOro ne-
pvoga npumeHeHus.

4.4.6 SKcTpakuma us nagenuii

4.4.6.1 OG6wee npeacraBnexHve

CyLLecTBYIOT jBa OCHOBHbIX MeTOoAa 3KCTPaKLuun, KOTopble UCMO/L3YIOT AN onpefeneHmns octaToqHo-
ro cogepxaHusa 90 nocne ctepunusaunm B MeAULMHCKAX U3AENUSAX: IKCTPaKUuUs, MofenupyloLias ycnosus
NPUMEHEHUs B MeAULIMHCKOW NpakTuke, ABNAIOLWANACA 3TaJIOHHbIM METOAOM, U UCHepnbIBaloLas sKCTpakLuus,
KoTopas B psfe C/yyYaes SBNAETCSA NpUemMieMbiM afbTepHaTUBHbIM MEeTOAOoM. Bbibop meTofa aKcTpakuumu
[O/MKeH 6blTb OCHOBAH Ha npegnonaraeMomM cnocobe npumeHeHus nsgenus. NMpruMmepsl peKkoMeHayeMbIX Me-
TOA0B 3KCTPaKLUW NpuBeeHbl B NpunoxeHum K

Bbi6paHHbIl MeTOA aKCTpaKLun JO/MKEH YUNTbIBATb NpeAnonaraeMblii cCnocob NpUMeEHeHUs n3genus ¢
y4eTOM MakCUMMasibHOro BO3[eiCTBMA Ha MauueHTa, a He M3bpaH M3-3a CKOPOCTM aHasm3a WM 3aHWKeHUs
peanbHbIX KOHLEHTPaLuii OCTaTOUYHbIX KONIMYECTB BELLECTB.
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TemnepaTypy U BpeMsa 3KCTpakuuy BbIGUPAKOT C yYeTOM BuAa v AIMTENbHOCTM KOHTaKTa nauveHTta c
nsgenvemM B cooTBeTCcTBUM C 4.2 n 4.3 (cMm. ISO 10993-12 ansa Temnepatyp aKCTpakumm).

Wccneposatesb A0/MKeH ObITb FOTOB K TOMY, YTO [A/19 HEKOTOPbIX U3AENNIA IKCTPaKUms, MoAennpyoLias
YCNOBUA MPUMEHEHUS, MOXET NPUBECTU K OTHOCUTENBHO 60/bLINM 06bemam 3/lnpoBaHns. B Takmx cnyyasx
npesen obHapyxeHus A8 0CTaTOYHOro MaTepvana MOXeT 3HAUNTENIbHO YBE/IMUNTLCA [0 TakoW CTENEHN, YTO
BO3MOXHO HECOOTBETCTBME C HACTOALWMUM CTaHAAPTOM.

Heb6onblune nsgenva akcTparupyoT B COOTBETCTBYIOLWEM KOHTeliHepe. Korga nigenve SBnsetcs Crauvil-
KOM 60MbLUMM A1 3KCTPaKLMU MOSTHOCTLIO, MOXET CTaTb HEOO6XOAMMbIM 3KCTparnpoBaTb HECKO/ILKO penpe-
3eHTaTUBHbIX NOPLMIA KOMNOHEHTOB U3fenna Ana obecneyeHns yBepeHHOCTN B MOMYYEHHbIX JaHHbIX.

OTn penpeseHTaTMBHbIE NOPUMM BbIOMPAKOT OAHMM M3 ABYX CNOCO60B. ECAM MCnonb3yloT HECKObKO
pasnNunyHbIX MaTepuasnos, NPONOPLUSA KaXA0ro KOMNOHEHTa Mo CpaBHEHUIO € 06LLeil Maccoii obpasua fo/MKHa
COOTBETCTBOBATb COOTHOLLEHMNIO JAHHOTO KOMMOHeHTa ¢ 06Leli maccoli nccnegyemoro nsgenvs. B kavectse
aNbTepHaTMBbl MOXHO Bbl6paTb OAWH W3 KOMMNOHEHTOB ANS UCCNeA0BaHUs Mocfie OUEeHKWU, AEMOHCTPUPYIO-
Leld. 4TO OH NpeAcTaBNsfeT MaKCUMasbHbIA Cyvaid coaepXaHus OCTaTOYHbIX BELLeCTB. BbiGpaHHbIi MeTog,
[OMKEH ObITb YTBEPXKAEHHbBIM.

4.4.6.2 DKCTpakuusa, MOAennpyoLas yCcnoBusi NPUMEHEHUS U3AeNna B MeULMHCKOM NpakTuke (3Ta-
NOHHBIA MeToA)

BofHaa akcTpakuus, mogenvpyrowas ycnoBus NpUMEHeHUs, SABNSETCA 3Ta/lOHHbIM MeTO[OM B TOM
CMbIC/IE, YTO 3TO — eAMHCTBEHHbIN MEeTOoA, KOTOPbI faeT pe3ynbTaTbl, HANPAMY CpaBHUMbIE C NpeAebHbI-
MV COAEPXAHMAMMN OCTATOUHbIX KOIMYECTB BELLECTB B COOTBETCTBUMN C TpeboBaHNsAMMN 4.3.

OTu npeaenbHble cofepXxaHns BblpaXeHbl B Ao3ax 30 n IXI. BO3AEWCTBYOLWMX HA NaUueHTa.

Tak Kak He06X0AMMO OL,eHWUTb OCTaTOYHble KO/IMYeCcTBa BeLeCTB, BO3AENCTBYIOWMX Ha naumeHTa uam
nonb3oBaTesnia B npouecce NpYMeHeHUs U3henns B HOPMasbHbIX YCNOBUAX, TPEOYIOTCA MeTOAbl SKCTPaKLUK,
MoZenvipytoLiMe ycnoBusi NPUMEHEHUs B MEAWLMHCKON MpakTuke. DKCTPakuWio, MOAENVPYIOLLYI YCN0oBUS
NPUMEHEHUs U3genus, cnefyeT NPOBOANTL C yYETOM MakCMMasIbHOTO NPUGAMKEHUS K MPOLecCy NPYMEHEHUS.

Hanpumep, 4N MHOTMX NapeHTepasibHbIX U3AeNuit Unn nsnennii, KOHTaKTUPYLWMX C KPOBbIO, MOXET
ObITb MCNOMb30BaHA BOAHAS 3KCTpaLWs NyTeMm 3anofiHeHWUs WAW NPonyckaHUsa MOAENbHON cpefbl yepes Te
nyT¥, NO KOTOPbIM MPOTEKaeT KPOBb WM XUAKOCTb, TaM, r4e aT0 BO3MOXHO. SKCTPakuuio 13 obpasuos npo-
BOJAT B TEYEHME BPEMEHU, PABHOrO UAN MPeBbillaloLWero MakCmaibHoe BpemMs UCMo/ib30BaHUA Npu Of4HO-
KpaTHOM NPUMEHEHUW 1 NpU TemnepaTtype, NPUOANKEHHON K MakCMManbHOMY peanncTUYHOMY BO3AECTBUIO.

Onsa onpegenenuns fossl 30 n. rae Heobxoaumo. IXI. BO3AeNCTBYIOLER Ha nayvMeHTa uam nonb3osa-
Tens B TeYeHWe BPEMEHWU NPYMEHEHUs W3AEeNus, UCMONb3YIT METOA BOAHOM 3KCTpakuuu, MogenupytoLlein
YCNOBUSA NMPUMEHEHNS.

Mpumeuyanne — Konunyectsa 30 (nnm IXT). BblfeNeHHblE MyTeM IKCTPaKLUW, MOAENNPYIOLLeli YCN0BUA Npu-
MEHEHUsA. HeobaA3aTe IbHO 0/KHbI COBNaAaTh C UX 06L MM cofepXaHuem B u3aenuu.

[na n3BneyeHnsa ocTaTtouHbix KosimdyectB 30 n IXI (M 3, ecnu cywectByeT BEPOSATHOCTb rMaposm3a
20) MeToAoM 3KCTpakuuu, MOAENVPYHOLLENA YCNOBUSA NPUMEHEHUSI, B KAYECTBE MOZE/IbHOW cpefbl 06bIYHO
ncnosnb3yoT Boay {92). Bogy ncnonb3yoT AN 3KCTPArmpoBaHns ocTaTouHbIx konimyects 30. a He ANS pacTBo-
peHus maTepuana camoro obpasua. Ecnv npegnonaraetca npu NpoBeAeHUV 3KCTPaKUUK 3anofiHeHne usge-
s BOAOM, TO 3TO BbINOJIHAT TakuM 06pa3oM, YToObI He 06pa30BbIBA/IOCH BO3AYLUHbLIX Ny3bipeid. N3aenus,
npeAHasHayeHHble AN NOJIHOTO WM YaCTMYHOIO KOHTakTa C Te/loM, aKkcTparvpytoT npu 37 GC (TemnepaTypa
Tena); n3fenus, He npefHasHavyeHHble AN HENOCPEACTBEHHOIO KOHTaKTa ¢ Te/lom (HanpuMep, Wnpuubl 415
NOAKOXHbIX UHBEKLMIA), SKCTparupyoT npu 25 *C (komHaTHas Temnepatypa) (cM. 1SO 10993-12). Ecnn aHa-
N3 NPOBOASAT He cpa3sy, 3KCTPaKT C/IMBAIOT B EMKOCTb 1 TepMETUYHO 3aKPbIBAOT KPbILWKON C YNAOTHUTENBHOM
npoknaakoin us nonutetpadpTopatuneHa. Ceo604HOE NPOCTPAHCTBO B €MKOCTU C Nt06bIM pacTBOPOM WK
3KCTPaKTOM [0/IKHO COCTaBNsATb MeHee 10 % obuiero o6bema. IKCTPAKT MOXHO XpaHUTb B XON104UNbHUKE B
TeyeHue HeCKOJIbKMX CYTOK (CM. npunoxeHue F). HO ecnu ncnonb3oBasv BOAHYK 3KCTpakuuio, cregyeT co-
6104aTh OCTOPOXHOCTL, Tak kKak 30 MoxeT npeBpatuTbes B I unn IXI (unam B 06a npogykTa) B npouecce
3KCTpakuun, a TaKke B nepumog xpaHeHus akctpakta (35). WccnepoBatesnb fO/MKEH OLEHUTb BO3MOXHOCTb
Takoro npespalleHus B MecTe NpoBefeHNsa aHanm3a npu BOAHON aKcTpakuuy obpasua.

4.4.6.3 VcuepnbiBatoLlas aKkcTpakuus (npuemnemMblii anbTepHaTUBHbIA MeTos)

4.4.6.3.1 O6LLee npeacrasneHne

VcuepnbiBalolwas 3KCTpakuus npeacraBnset coboil NnpueMseMblii anbTepHaTUBHbIA METO4 Y MOXeT
AaTb NoNesHy nHgopmaumio. Kak npasnno, octatoyHble KOMyecTsa BeLeCcTB, NoNyYeHHbIe 3TUM METOAOM,
COOTBETCTBYIOT [103€, 60/IbLUEN NN PaBHOI TOW. KOTOPYH MOXET MOMYUNTb NauueHT. MNoCKoNbKy 3KCTpakuus
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[aHHOro BMaa UckioyaeT BO3MOXHOCTL OnpefesieHns A03bl B 3aBUCMMOCTU OT BpeMeHU, OHa He rapaHTupyer,
4YTO Macca ocTaTouyHoro konnyectsa 30 He MOCTYNUT K NauneHTy B nepsbie 24 4 unu 30 cyT Bo3geicTeus. Op-
HaKo ecnn Bce A0NyCTUMble NpefesibHble 3HaYeHNs cornacHo 4.3 co6/1104alTca 1 NokasaHo, YTo 0CTaTouyHoe
cofepXaHue BeLecTB yknabiBaeTcs B TpeboBaHUs AN U3ENuiA, NofBepraemMbIx NCHepnbiBaoLW e aKCTpak-
LMK, HeT Heo6XOAMMOCTU NPOBOAUTL B AasibHENLeM 3KCTPaKUMI0, MOAENUPYIOLLYIO YCNI0BUA NPUMEHEHUS.
Korga ncnonb3yloT ncyepnbiBaloLLyto aKCTpakLuio, obpatatoT ocoboe BHUMaHve Ha npegesibHble 3HauYeHus,
paccumTaHHble Ana nepsbix 24 4 1 30 cyT cornacHo 4.3. MeToAbl ncyepnbiBaloLWweid IKCTPakLMM npesHasHa-
YeHbl 4715 onpefenieHuns NnosiHoro CoAepXaHunsa ocTaTouHbIX BewecTs B usgenuu. insa onpegenedns 30 npu-
MEHSI0T MeTOAbl 3KCTPaKLMK, BKIOHaloLWwme B cebs TemnepaTypHY0 3KCTPakLMio C NOCNefyowWwmyM aHanm3om
paBHOBECHOW MapoBOWi thasbl, IKCTPAKLMIO pacTBOpUTENEM, KOrAa 3KCTPaKT aHa/M3vMpyoT MeToAoM paBHO-
BECHOI NapoBoli hasbl, NPAMbIM XpoMaTorpadMpoBaHMeM 3KCTpakTa unv nyteM nonyvyeHuss 6poMrunapuHo-
BOro npoussogHoro 30. KOTopoe onpefensiT C NCNosb3oBaHnemM 6onee 4yBCTBUTENLHOTO IMX-geTekropa,
TaKoro Kak leTeKTop 3axsaTa 3/IeKTPOHOB.

4.4.6.3.2 OcTtato4Hoe cogepxaHne 30

[na onpepenenns octaTo4yHOro cogepxanns 30 MeTOAOM McuyeprbiBatoLiein aKCTPakumn cylwecTsyeT
psag MofenbHbix cpeg. MNMpumepom MeToga, B KOTOPOM HE UCMO/b3YT MOAENbHYIO cpedy, ABnseTcs gecopb-
Lya Npu NOBbILLEHHOI TeMnepaType € nocneAayolmMm aHaan30M paBHOBECHOW NapoBoi dasbl, Kak onucaHo
B K.4.3 npunoxerus K. MNpu nposegeHnn aHanusa nofobHbIM 06pa3oM MeToApl C UCNOJIb30BaHNEM PaBHO-
BECHOI NapoBoOii hasbl cuMTalOT MCHEPNbIBAIOLLMMU, NOCKOSIbKY OHW NpeAHa3HauyeHbl 415 BblAENeHUs BCexX
OCTaTo4HbIX Kosmyects 30 B ob6pasue. OfHaKo faHHbIM MeTodaM Hesb3f oTAaTb NpefnoyYTEHUe WU OHU
MOTYT 6bITb BOOGLLE HEBbLINONHVMbIMU MPU aHa/IM3e Le/IbHbIX KPYMHbIX AW CAOXHBLIX U3Aenunii. BeinonHas
aHanu3bl METOLO0M PABHOBECHOW NapoBoii (hasbl Npy onpesesieHn ocTaTtoqHoro cogepxanusa 30 B nonuMep-
HbIX MaTepuanax, Takux Kak nofMMeTuIMeTakpunaT, uccaefosaresb fo/KeH 06paTuTb 0cob0e BHUMaHWe Ha
TO. 4TOGbI 06ecneynTb NosiHoe BbigeneHve 30.

Lna mMeTofoB XWAKOCTHOW 3KCTpakuuy BbIGOP MOAXOASALLE MOAeNbHOV cpefbl 3aBUCUT OT cocTaBa
matepuana usfiennsa u ero pparmeHToB. UTobbl 06n1er4ynTb nosHoe BbigesieHne 30 n3 obpasua, B MeTofe
ncyepnbiBatoLLlein IKCTpakLum npegnodteHne crnepyeT oTAaTb XUAKOCTAM, KOTOpble pacTBOPSAT Marepuan
o6pasua, npu ycnoBun Y4TO faHHbIM METOAOM B pacTBop He GyAyT BHECEHbI MellalLline BellecTsa. MeToabl
XWNAKOCTHOM 3KCTPaKLUMM B COYETaHWN C aHa/IM30M paBHOBECHOW NapoBoii hasbl onucaHbl B K.4.4 npunoxe-
HuA K. Takne metofbl MOTyT okasatbCs YA0OHbIMU ANs oTAeneHna 30 OT MelarLmx XMMUYeCcknx BeLLecTs,
CO3KCTparmpyembix U3 BelLecTBa, COCTaB/IAOLWIEro OCHOBY o6pasua. MogenbHble cpefbl, NpUBeAeHHble B
B.3.2 npunoxeHunsa B. 6bI1M OLEHEHbI B XO[e CpaBHUTE/IbHLIX MexnabopaTopHbIX nccnegoBaHunin [112]. [113]
n [114]. AHannTnyeckas MeToAvKa npeAnucbiBaeT B Cllyvyae MCMOMb30BaHNA MeToAa ucuepnbiBaroLweli aKe-
Tpakuuy npy NepBUYHOM aHanuse nccnegyemoro obpasua npoBoanTb 6051ee YeM ofHY nNpoueaypy aKcTpak-
LuKn, 4yTo6bl Y6EANTHCS B KOMYECTBEHHOM M3BMeYeHun. [na n3genvii, cogepxalmx oTHOCUTENbHO Masible
KonuyecTBa octatoyHoro 30. obWenprHATbIE MeTOAbl MOTYT He 06ecneynTb IKCTPaKUMI0 3TUX KOSIMYecTB
[laxe nocse 0THOCUTENIbHO NPOAO/MKUTE NBHON 3KCTPAKLUN.

4.4.6.3.3 OcTtaTouHoe cogepxaHne IXI

[na akcTpakumm ocTaTtouHbIxX KonmuecTs XTI 13 MeAULMHCKUX N3fennii 06bIYHO NCNONb3YIOT BOAy, Npu-
B/lekas MeTo/bl, CXOXWNe C paHee onucaHHbIMU A1 onpejeneHns octatoyHoro konnyectsa 0.

4.4.7 PesynbTaTbl aHanusa u ux nHTepnpetayma

4.4.7.1 BbluncrieHne KomyecTBa aKCTparnpyemMbiX OCTaToOUHbIX BELLEeCTB

KoHLeHTpauuio ocTaTouHbIX BELECTB, 06HapYXeHHbIX B 3KCcTpakTax. Ce npeobpa3osbiBaOT B Konye-
CTBO. /IM/TYYBHHObL nauueHToM, Mr, Md, kak onucaHo [anee.

OcTaTouHble BeLecTBa, NOyYeHHble IKCTpakuuen, MogenvpyoLLei yCcnoBnua NpUMEHeHUs B MeULVH-
CKOWi MpakKTuKe, paccunTbiBalOT MO creayouleii hopmyne

n
Yy,=1 (c™ von). N

OcTaTouHble BelecTBa, MOMyYeHHblE MCYepMbIBaLWel aKCTpakumen, paccuntbiBaioT Mo cnegytoLlei
hopmyne

@

roe Md — ocTaTo4yHOe KONn4ecTBo B SKCTpakTe, Mr;
8



FOCT ISO 10993-7—2016

N — YNCNO 3KCTPAKLMIA;
Con — konuyecTtBo 30, onpepesieHHoe Mo KaMGpPOBOYHON KPUBOIA, MI/MN 3KCTpakTa.
Vgn — 06beMm 3KcTpakTa, M.
md — o6wan macca nsgenus, r,
TB — Macca o6pasua, .

NMpumevyaHne — ITO NPUMEHUMO TOSIbKO MPY IKCTPAKLMM NOPLUMN U3LeNus.

4472 PacueT cpepHeii gelicTytoweii Ao3bl Maddansa cpaBHeHUs € ONYCTUMbIMU 3HAYEHUSAMU, Npea-
cTaBfieHHbIMU B 4.3

Ona n3pgennii NOCTOSHHOTO KOHTaKTa cpeAHecyTouHylo Ao3y Madd B Munavrpammax B AeHb PacCynThl-
BaloT no opmyne

add (3)

rae 2500 — npoAos/IKUTE TIbHOCTb XXU3HWU, CYT;

Md — ocTaToyHOe KOIMYECTBO B IKCTpaKTe, Mr.

MN3penvsa nNoCTOSIHHOTO KOHTaKTa Takke A0/MKHbl COOTBETCTBOBATb AOMYCTUMbIM 3HAYEHWUSAM, YCTaHOB-
NIEHHbIM AN18 n3fenuii 4NUTeNbHOIo U KpaTKOBPEMEHHOIO KOHTakKTa.

Onsa vsgennii ANNTENBHOTO KOHTaKTa

M'ad d (4)

raoe 30 — KONMYeCTBO CYTOK B MecsiLe:
Md — ocTaTo4yHOe Ko/IM4ecTBO B IKCTpaKTe, Mr.
I/I3,qen|/|;| ANNTENNbHOIO KOHTakKTa TakXe AO0J/DKHbl COOTBETCTBOBATb AONYCTUMbIM 3Ha4YeHUAM, YCTaHOB-
NIEHHbIM AN18 U34eNNiA KpaTKOBPEMEHHOTO KOHTaKTa.
[ns n3genvin KpaTKOBPEMEHHOIO KOHTaKTa

-y ®)

5 BbInycK npoaykuum
5.1 O6ume nonoxeHns

MN3nenma cooTBETCTBYIOT HACTOSALLEMY CTaHAAPTY, €C/IM OHU OTBEYaloT TPeboBaHWAM N0 COAEPXaHuIo
30 u. npu HeobxoaMMOCTU. IXI. ECnM MMEKTCA COOTBETCTBYHOLME SKCNEPUMEHTasIbHbIE AaHHbIEe N0 ANd-
Py3MOHHON KMHETMKe OCTaTOYHbIX BELecTB, U3Aenus ANS OLEeHKU MX KavyecTBa MOXHO CrpynnuposaTtb Mo
CXO/CTBY MaTepuasioB, NPOLECCY N3rOTOB/IEHUS U MPUMEHEHWIO (CM. NpunoxeHue D).

Ona Bbinycka napTuii usgenuii, ctepunnsoBarHbiXx 30. UCNOMb3YHOT OAWH U3 MEeTOAOB, ONUCAHHbLIX B
52 nb53.

5.2 Bbinyck npoAyKuun 6e3 MCNOMIb30BaHUA faHHbIX N0 KPUBLIM Aerasauuu

Korga pesynbTatbl N0 KPUBLIM Aerasauunn n3genunii oTCyTCTBYIOT, U3AEeNNA MOTYT 6biTb BbiNyLLEHbI, €C/n
OHW COOTBETCTBYIOT HaCTOsLLLEMY CTaHAapTy, a AaHHble, NoJlyYyeHHble B pe3ynbTaTe ucciefoBaHuii, npose-
[JEHHbIX MO MeToAuKam, onMcaHHbIM B npunoxeHun K. cooTBeTCTBYIOT TpeboBaHUAM no cogepxaHuio 30 u.
npu Heob6xoammocTn. IXI. yCTaHOB/IEHHbIM B 4.3.

5.3 Mpoueaypa Bbinycka NpoAyKLUU C NCMOMb30BaHUEM KPUBBIX Aerasauum

KpvBble gerasauyum Ucnonb3yoT AN onpefenieHns BpeMeHn nocse cTtepunusaumm, Heo6xoamMoro ans
TOro, UTO6bl COAEPXKaHNE OCTATOUHbLIX BELLECTB B U3LENUAX WM Tpynnax OAHOPOAHbLIX W3Aenuii 4ocTUrno
3HAYEHWIA, 0COGEHHO B OTHOLLEHWM 3HAYeHMi i 30. COOTBETCTBYIOLMX Tpe6OBaHUAM 4.3. V13nenust 4O/MKHbI No-
CTaBNATLCS HA PLIHOK C YH4ETOM NpeABapuUTe/IbHO YCTAHOB/IEHHOTO BPEMEHM MOC/Ie OKOHUAHWS CTEpUN3aLmum
1 YCNOBUiA, onpesiensieMbixX No 3KCNeprMeHTasIbHbIM KPMBbLIM Aerasalnm Tak, YTo6bl 0OCTaTOUHbIE COAEepXaHNs
30 B U3AeNUsaX yaoBneTsopsav Tpe6oBaHusm 4.3. Bonpocs! gerasauum npoayKLnn, U3/I0KEHHbIE B NMPUIOXKe-
HuM D. cnefyeT paccMaTpuBaTh Ha OCHOBE AaHHbIX O KAYeCTBe CTepU/IN30BaHHbIX NapTuii, KOTOpble XpaHu-
NNCb B YCMIOBUSIX KOHTPONMPYEMOI Aerasalum Uiy kapaHTiHa B pasHble BpeMeHa rofa, eciv TeMnepaTypbl
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Jerasauum pasnuyanucb. N8 noayvyeHns skCnepyMeHTaNbHbIX faHHbIX NPU MOCTPOEHUN KPUBLIX Aerasauum
Heo6X0AMMO YUUTbIBaTb NMOBTOPHYH CTEPUIM3ALMIO NPOAYKTa U Ha/mune Apyrux, Haxodawmxca pagom us-
Aenuvii, ctepumsoBaHHbIx 0.

BbInyck usgenuii, NpousBeAeHHbIX U CTEPUIN30BAHHBIX B KOHTPOMMPYEMbIX YC/TOBUSAX, KaK ONUCaHO B
ISO 11135-1. ocyLLecTBASAT, eCNN cOBpaHbl AaHHbIE MUHUMYM OT TPEX NapTuii 34eNuniA, NPOCTEPUIN30BAHHbIX
B pa3Hoe Bpems. Murpauua 90 13 60NblLINHCTBA MaTePUasIoB U U3LeNunii NpoTekaeT Kak KNHeTUYeckas peakumus
nepsoro nopsgka, T.e. (1n[30]) n (Bpems nocne ctepunusauun). N'padmk 3aBUCUMOCTH HATYPASILHOTO lorapud-
Ma 3KCMepvMeHTaNbHO onpefeneHHol KoHueHTpauun 30 oT BpeMeHu, npollejLero nocne crepununsauuu,
NIMHeHbIA. Bbinyck n3fgenuii onpefeneH BpemMeHeMm, NpolleAwym fnocsie CTepunmnsauun, COOTBETCTBYHOLLMM
TOYKE NepeceyeHuns cpefHein NMMHUN Perpeccmm co 3HaYeHMeM MakcMasibHO JOMYCTUMOrO YPOBHS COLEPXaH!s
OCTaTOYHbIX BELLEeCTB. ITOT NOAXOL MOXHO MCMOMb30BaTh ANSA U3LEeNUNIA, KOTOPble CTEPUI3YIOTCS B KONMYECTBE
(uncno ctepunmdyemMblx NapTuii), He 4OCTATOYHOM A1 UCMNOMb30BaHUA B METOAe, ONVCaHHOM HWXe, WK rnoka
cobupatoTcs faHHble Mo KpMBbIM gerasauuv. Bo3MOXHO NpUMEHEHMe pas/IMyHbIX afibTePHATUBHbIX METO/0B;
Hanpumep, ec/n KpuBble Jerasauunn ycTaHoB/eHbl, B pedynibTare yero obpastbl 66111 nccnefosaHbl, nocse Toro
Kak Obln JOCTUTHYTHI MpefesibHble YPOBHW OCTaTOUYHbIX BELLECTB, UHTEPNoNsaumMa KpUBOK Aerasaunnm Moxet
6bITb MCNONb30BaHa A8 YyCTaHOB/IEHNS BbiNycka NpoAykTa nocne crepunmsauum.

Mcnonb3oBaHue 4719 NOCTPOEHNS KPUBLIX Aerasalun perpecCUoHHOro aHanmnsa AaHHbIX, CO6paHHbIX B
pesynbTarte 06paboTKu OCTATOYHOTO YMc/ia BPEMEHHbIX TOUEK N0 MeHbLUen mepe AN Tpex NapTuii u3genui,
obecneumBaeT BbINyCK M3fennii ¢ AONYCTVMbIM COAEPXaHWEM OCTATOYHbIX BELLECTB Ha NPOrHO3MpyemoM
YPOBHM Lp c foBEPUTENBLHON BEPOATHOCTLIO 95 %. KpmBble BpeMeHW — KOHLeHTpaumsa 4aa usgenuii, Bbinon-
HEHHbIX U3 KOMOUHALMM Pa3NYHbIX MaTepuasnos, MOryT He COOTBETCTBOBATb 3TON NPOCTON Mogenun BO BCeli
paccmatpuaemoli 061acTv 1 NoTpeboBaTh OTAENBHOIO PACCMOTPEHMS.

MporHo3vpyeMblii ypoBeHb Lp BbluMCAAI0T No hopmynam;

)

roe X0 — pacuyeTHOe cpefHee 3HauyeHWe BpPEMeHW BbiNycka W3fenusi, COOTBETCTBYOLLEE A0NYCTUMOMY
cogepxaHuio 30;
yD — 3HauyeHune norapugma fonyctumoro cogepxanus 90;
a — 0Tpe30K NPAMOI NNHeRHOW perpeccun, NnonyyeHHoli ot rpadgmka In [EO) a Bpems;
b — yron HaknoHa NvHUK perpeccum;
Lp — nporHo3unpyemoe npegenibHoe 3HayeHne A1s O4HOW eAUHULbI U3genus;
ta — 3HaveHne koappumumneHTa CTblogenTa Npu AOBEPUTENBHON BEPOATHOCTM a € (/1- 2) cTeneHamm
cB06OAbI;
(S,)2 — pucnepcus NMHUN Perpeccun A5 OCTaTOYHbIX BELLECTB;
yn — cpefHee 3HayeHue norapudgma 30;
N — YNCNI0 U3MEPSAEMbIX BENNYUH;
Xl — vHanBMAayansHoe BpeMs, npollejlee ¢ MOMeHTa cTepunansanum, npu kKoTopom 6biv nposege-
Hbl U3MEpEeHNSs;
XL, — CcpefiHee Bpems, npoluejliee C MOMeHTa cTepuansauumu;
1(x,-XKn)2 — cymMma KBagpaToB AN X (Bpems).

Bce gaHHble, ncnonb3yemble 415 BbiNnycka MeAULMHCKUX U3Aenuii B COOTBETCTBUM C HACTOSLMUM CTaH-
[apToM, AO0/KHbI 6bITb NONYyYEHbI B MPOLLECCE SKCNEPUMEHTOB 1 aHa/n30B, BbIMOSIHEHHbIX NO CTaHAAPTN30-
BaHHbIM MeTOAMKaM.

Mpy n3mMeHeHUn ycnoBuii cTepunusaunv, nepeyvncneHHbix B npunoxeHun D. cnepyeT nposecTy npo-
BEPKy COAepXaHuns OCTaTOYHbIX BeLLecTB B u3genun. Ecnm sta npoBepka nokasbiBaeT yBeMYeHne ypoBHS
ocTaToyHoro cogepxanua 30. 4tTobbl y6eaMTbCs B MPUrogHOCTU U3Aenuii, cnefyeT NoayunTb HOBbIEe KPUBbIE
Jerasaumm ocTaTouHbIX BellecTB. Ecnv aTa npoBepka nokasblBaeT CHUXEHNE YPOBHS OCTATOYHOro cofepxa-
HUA 30, HYXHO paccMOTpeTb pa3paboTKy HOBbLIX KPUBbIX Aerasauuu.

MpuMeuyaHne — YTBEPXKAEHNE KPUBbIX Aerazauyunm 06bIYHO NMPOU3BOAAT BO BPEMS MIAHOBOrO YTBEPXKAEHUS
cTepunusauum B cooTseTcTanm ¢ ISO 11135-1.
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Mpunoxexne A
(o6a3aTenbHoe)

OleHKa XxpoMaTorpamMm, Nosly4eHHbIX METOLOM ra3oBoii XxpoMaTtorpadun

A.1 O6wue nonoxeHns

B HacToAweM NPU0XeHNN yCcTaHOB/IEH MUHUMa bHbI Habop Tpe6oBaHWii NPY BbINOTHEHUW @aHANTIMTUYECKUX METO-
AVIK. ncnonb3yeMblx Ans onpegenenuns 90 n IXT. T Tpe6GoBaHNS OTHOCATCS K CUCTEMAM ra30BOi XxpomaTtorpacum Kak
C Hamno/IHeHHOM’, TaK U C KanuNISPHOI KOOHKOM.

A.2 NCTOYHUKN

3Tu Tpe6oBaHWsi NPUBELEHbI B CNPaBOYHMKAX NO ra3oBoi XpomaTorpaduu v nepes BbiNoSHEHMEM onpeaeseHHoM

npoueaypbl 4O/MKHbI 6bITb PACCMOTPEHBLI UCCnedoBaTesieM. PekomeHayeTcs Takke 0630p cTarteli no npegenam obHapy-
xeHusa (15]. [35]. [74].

A.3 O603HaueHun

CumBonbl B Tabnmue A.1 ncnonb3osaHbl B pucyHkaxA.l nA.2.

Ta6nunuya A.l — O603HauveHun

CwmbiBasi OnvcaHve
f PaccTosiHue oT Makcumyma nuka 4o Havana hpoHTa nuka
K! PaKkTop EMKOCTH
R PaspeleHne
T dakTop 06paszoBaHNA «xBoCTa» nvka
1 Bpems yaepxunBaH/ns OCHOBHOTO Muka onpejesisieMmoro octaTto4Horo setectsa (30 nan 3XT)
‘B Bpems yaepxnBaHUs KOMNOHEHTOB, HE YePXMBAIOLNXCA Ha KOJIOHKe, TakuxX Kak BO3ayX

*] % Bpemsa yaepxusanus xpomartorpaduyecknx nukos 1 n 2. rae (, coorsetcteyeT nuky 90 (nnm 3XI),

a 12 6nuxaiiluemy coceiHEMY NuKy

W K, CoOTBETCTBYIOLLASA WMPKUHA NUKOB, IKCTPANoNIMpOBaHHas kK 6a30BOi NMHWM ANS NMKOB 1 U 2. Bbipa-
XEHHas B TeX Xe efMHNLax, YTO 1 BPEeMS yAEPXUBAHNS

W9 * LvpnHa nuka Ha ypoBHe 5 % BbICOTbI

A.4 MuHNManbHble Tpe6oBaHus

A.4.1 1nA BbINONHEHNS METOANK PEKOMEH/YeTCA, YTOObI NapaMeTpbl OTBEYANN CNEYOLWUM MUHUMAbHbIM Tpebo-
BaHWAM (CM. pucyHkn A.1, A.2).

PaspeLueHne paccuuTbiBaoT no gopmyne

R=2 (A1)

K

3HayeHne paspelleHns nNpy pacyeTe Mo NAoWagn WAy BbICOTE MUKa [O/MKHO 6biTh 60MbLIEe UAn pasHo 2,0.
AnbTepHaTUBHO pakToOp eMKOCTU KI, KOTOPbIA fO/MKEH NpeBbiWwaTth 1.5 4N5 NMKOB C XOPOLUIMM paspelleHneM, pac-
cunTbIBAIOT NO hopmysne

(A2)

dakTop 06pa3oBaHNs «XBOCTa» Nuka paccuuTbiBaloT no hopmyne

T= (A.3)

3HaueHne «xocta» nuka ans 30 n IXI fOMKHO BbITb MeHbLUe UAn pasHo 1,8.
A.4.2 HOMUHaNbHOe OTHOCUTENbHOE OTK/IOHEHUE KannbpoBo4vHoro rpaduka RSD He f0/KHO npeBbiwaTh 5 % ans
20 n IXT gna paga ucnosib3yeMblX KOHTPO/IbHbIX PpacTBOPOB (CM. cCbifiku [13] v [14]).

u
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RSD =|—JI00. (A-4)

(A.5)

(A8)

rae N — obljee KONYECTBO NCCNeA0BaHHbIX 06pasLoB;

y — nnouwagb Uiy BblcoTa Xxpomartorpaduyeckoro nuka;

a — CpefjHee 3HauyeHue;

X — KOHLleHTpaLmsa KOHTPOIbHOTO pacTBopa:

0 — CTaHAapTHOE OTK/IOHEHME;

02 — BapuaTUBHOCTb;

S — Hak/I0H NINHWUN perpeccun 4158 KarmbpoBOYHOro rpaduka, paccumTaHHbIi N0 MeToA4y HavMeHbLUVX KBagpaToB.

OTW KPUTEPUU pacCUUTaHbl NPU MHOTOKPATHbLIX aHann3ax no kpaiHeli Mepe Tpex KOHTPO/IbHbIX PacTBOPOB, MPUro-

TOBJIEHHbIX TakuM 06pa3oMm, YTOObl OHV OXBaTbIBa/IN BCIO JIMHENHYI0 061acTb KaM6poOBOYHOTO rpadhrka, MCnonb3yemMmoro
B aHannse 30 un OXT.

A.5 basoBas NMHUA xpomatorpaMmmel

PekomeHgyeTcs, YTOObI MeXAY OTAENbHBIMU XpoMaTorpaduyeckumm n3mMepeHnsamm 6asosas NMMHUA Bo3Bpalyanach
Ha ypoBeHb, He NpeBblWwawLuii 5 % nepBoHavanbHON 6a30BOW NUHWK.

A.6 fonoNHUTENbHbIE UCTOYHUKN MHOPMaLnK

Korga Heo6xoAnMO BHECTU M3MEHEHUS B aHANUTUYECKME METOAWMKMW, U3M0XEHHbIe Bbille, PEKOMEHAYIT UCNOoMb-
30BaTb CreAylowmne NCTOYHMKNA MHhopMaunn: pyKOBOACTBO MO 3KChyaTauum MCNosib3yeMoro ra3oBoro xpomartorpada,
pasnunyHble y4e6HUKN NO ra3oBoil xpomaTorpadum.

OTO** feTekTopa

X — Bpems. Y — peakuuun obHapyxeHus.
1— «MHOA» (MHBbeKuMsA); 2 — NUK Bo3ayxa; 3 — Nuk pacTBoputens; 4 — pacTBOpuUTENb «XBOCT»

PucyHok A.1 — Xpomarorpadmueckoe pasgesneHne AByX BelLecTs
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FKNPOHAMMO AMWSHNLAWMMLWMbI

PucyHoK A.2 — AcCCUMeTpUUHbIA XpomaTtorpaguyeckuii nuk

13



FOCT ISO 10993-7—2016

MpunoxeHne B
(cnpaBoyHoe)

[a3oxpomartorpadguyeckoe onpegeneHme 30 n X

B.1 XpomaTtorpaguieckme MeToguku

B.1.1 MofrotoBka KOHTPOJIbHbIX PACTBOPOB

Wcecneposatenu AOMKHbI y6enTbCa B CTabUbHOCTU PacTBOPOB, NCNO/b3yeMblX AN KaIMO6POBKN XxpomaTtorpadu-
Yyeckux npoueayp, 1 B TOM. 4TO pacTBOPbl HE NPUMEHSIOT NOC/1e UCTEYEHUS YCTaHOB/IEHHOTO CpokKa AeicTBUSA.

B.1.2 O6wue nonoxeHns

B cnepyowux naparpadax onucaHa npouegypa NpuroToBneHns pacTsopoB Ans MX. O6bIYHO MCMONb3YOT ABa
BapuaHTa:

a) NCcnonb3oBaHNe roToBbIX PACTBOPOB U3 KOMMEPYECKUX UCTOUYHNKOB;

b) NPUroToBNEHNE PACTBOPOB /IN60 BOSIIOMOMBTPUYBCKM — pa3BefieHneM U3BeCTHbIX 06beMoB rasa 3. mbo rpa-
BUMETPUYECKN — pa3BefieHneM U3BECTHOW macchl xuakoro 0. Bo Bcex cnyyasx HYXHO NOATOTOBUTbL KasIMGPOBOYHBIA
rpadovik 3HaueHni BbICOTbI N NAOWAaAN NKa OTHOCUTENBHO KOHUeHTpauun 30.

MpumevyaHne — TlpyonpeaeneHnn KoHLeHTpaunii 30 kannb6poBKa No NAoWaaM NUKa ¢ NOMOLLLI NporpamMmm-
Horo obecneuyeHns X aBnseTca 605ee TOYHON, YeM N3MEepPeHUe BbICOTbI MUKa.

MpuMepbl Npouesyp, NPUMEHsIEMbIX 418 NPUTOTOBIEHNS pacTBopoB S0 1 IXI. NpuBEAEHbI B MPUIOXKEHNUN J.

B.2 KpuTepuun Banngaunn metonoB ra3oBoii xpomartorpadgum

B.2.1 O6uee npeacrtaBneHne

Ans konuyectBeHHoro onpegeneHns 30 B sKCTpakTax UCMOMb3YyOT pasnnyHbie MeTofbl. OnucaH psg MeToank
npoBeAeHUst ncyepnbiBatoLieil akcTpakymm ¢ nocnegyowmm onpegeneHnem 30 MeTo[OM ra3oBoil xpomaTorpaduu.
B0O3MOXHO, Takxe cylecTByeT psj Heony6/MKOBaHHbIX MeTOA0B ANSA OnNpejesieHns ocTaToyHoro cogepxanus 0.
Ony6sMKoBaHHble MeTOAbl He BCerga MOryT oka3aTbCA MOAXOASAWMMM B CBA3N C pa3Hoobpasvem usgenuii. NMoatomy
JonyckaeTcsl MCNONb30BaTb 060K MeToa, SABAAIOWMNIACA aHaMMTUYECKUM 1 OTBevaLWwnii KpuTEPUAM, U3N0XEHHLIM B
HacTosleM cTaHfjapTe.

MeTog siBNseTca aHaMTUYeCKUM, Koraa oH 061aaaeT COOTBETCTBYOWMMMI TLWLATEIbHOCTbIO, TOYHOCTLIO, CeNeKTUB-
HOCTbI0. JIMHENHOCTbIO, YCTOMYMBOCTBIO M YyBCTBUTE/IbHOCTBIO, JOCTATOYHBIMW AN ONpeAeneHnss KOHKPETHOTO YPOBHS
cogepxanna 90 B u3fenuu, npefHasHayeHHOM A8 aHann3a Ha COOTBETCTBME NpeAesibHbIM 3HAYEHWAM OCTaTOYHbIX
KONIMYECTB, YCTAHOB/IEHHbIM B 4.3. 11 KOTAa OH MPUMEHUM K aHann3npyemMomy U3genuio.

Heckonbko aHanUTMYECKUX MeTOAO0B AN OLEHKN YPOBHEW oCcTaTouHbIX konnyecTB 30 1 XTI 6blN paccMOTpeHbl
Ha OCHOBE [laHHbIX Hay4YHOW nuTepatypbl (CM. 6ubnuorpaduio). Ans 6onee feTanbHOr0 03HAKOMIEHNSA C KaXAblM MeTo-
AOM Heob6xoAMMO 06paTUTLCA K OPUrMHAa/IbHBIM CTaTbsAM. [lasiee nepeuyncneHbl peKoMeHAyemble KpUTepun Ansa yTBepx-
fAeHus meToga.

B.2.2 TouHOCTb

TOYHOCTb ABNAETCA N3MEpPeHNeM 6M30CTN pe3ynbTaToB TecTa, MosyYeHHbIX MeTof0M TeCTUpOBaHMA, K UCTUH-
HOMY 3Hau4yeHMo. TOYHOCTb BblpaXaeTCs B TEPMUHAX BOCCTAHOBEHWSA, N3MEPAEMO BE/IMUYNHbBI, BbipaxaeMoi kak npo-
LEHT NPUHATOTO AN UCTUHHOTO 3HavyeHns. OHa TpebyeT CpaBHEHNA W3MEepPeHUss MeTOA0M TEeCTUPOBAHUSI C N3BECTHOM
BE/IMYNHOI. M3BecTHas BeNunYMHa MOXeT OblTb MPUroTOB/IEHA W3 aHanMTa W3BECTHOW 4MCTOTbl MM U3 06pasLoB C
BHYTPEHHUM KOHTpO/iEM.

O6pa3sLbl C BHYTPEHHUM KOHTPO/IEM Kak CpefAcTBO OnpeAeneHus TwaTtesbHOCT MOryT 6biTb OTpaXeHbl Kak npo-
LEeHTHOEe BOCCTAHOB/IEHME M3BECTHOro A06aB/IEHHOr0 KoNnYecTsa aHanuTta k obpasuy. Tem He meHee Ans 30 faHHbIA
MeTo[, onpejenieHnsa TWwaTe/lbHOCTN ABNSETCA OYEHb C/I0XKHbIM A5 BbIMO/IHEHNS 13-3a IeTy4eCcTn faHHOro COeUHEeHUs.
B kauecTBe anbTepHaTUBbl PEKOMEHAYETCSA NPUMEHEeHNe KOMMepPYeCcKn JOCTYMHbIX CEPTURMLMPOBaHHbIX PacTBOPOB. Ta-
KM 06pa3oM M3MepeHue TLWaTeNbHOCTN CTAHOBUTCA CPEeAHUMU U3MEPEHHbIMU pe3y/ibTaTaMu, NoAeNeHHbIMU Ha NPUHSA-
TYI0 UCTUHHYIO BE/IMYMHY BMECTe C JOBEPUTE/IbHbIM UHTEPBaIOM. B no60M c/yyas NpOLEHTHOE BOCCTAHOB/IEHNE MOXeT
6bITb BbIYMC/IEHO Kak

(8.1)

rae R — BoccTaHoBneHue. %;

Rg — nonyyeHHblii pesynbTar;
a unu tv — NpuHATas Uav UCTUHHAS BenumHa.

TwaTeNbHOCTb CrefyeT OLEeHUBATb C UCMO/b30BAHWEM MO MeHbLUeli Mepe AeBATU onpeaeneHuit Nnpyu MUHUMYM
TPeX YPOBHSX KOHLEHTpauuy, 3axBaTbiBaloWmnX onpeaesieHHblii AnanasoH (T. e. TP NOBTOpa Ha KaxAol U3 Tpex pasHbIX
KOHLeHTpauuit).

14



FOCT ISO 10993-7—2016

B.2.3 Mpeun3moHHOCTb

B.2.3.1 O6uiee npeacTaBneHne

Mpeumn3noHHOCTb ABIAETCA M3MEPEHMEM TOr0, HACKOIbKO 6/IM3KO 3HAYEHMS AaHHbIX HAX0A4ATCA APYr K Apyry ANs
psaga usmepeHuii Npu Tex e aHanMTU4ecKknx ycnoBusax. MNpeLmnsmoHHOCTb COAEPXMUT TPU KOMMOHEHTa: NOBTOPSEMOCTb,
NPOMEeXyTO4YHas TOYHOCTb 1 BOCMPON3BOAMMOCTb.

B.2.3.2 MoBTOpsieMOCTb

Bocnpon3BoauMOCTb MOXET ObiTb OL,eHeHa NPy MCMO/Ib30BaHUN NO MeHbLUE Mepe AeBATW onpefeneHunii, 3axea-
ThiBaOLWMX ONpefesieHHbli fuana3oH NpyuMeHsAeMbiX pacTBOpoB (T. €. TPy MOBTOPa Ha Kaxoi U3 Tpex pasHbIX KOHLEeH-
Tpauwuii). laHHble, NofyyeHHble N0 TOYHOCTM MeTofa, Takue kak B B.2.2. MoryT ObITb NCMONb30BaHbI A/1 OLLEHK/ NOBTO-
psiemMocTh.

MoBTOPAEMOCTb [JIOXeT ObITb BblUMC/IEHA KaK OTHOCUTE/IbHOE CTaHAAapPTHOE OTK/IoOHeHne (KoaduLmeHT Bapuaunm)
NYKOBOW 0611acTy Kak 0603HAYEHO B ypaBHEeHUN (NpunoxeHue A.4).

MpoueHT RSD (0Tk/I0HEHMA kannbpoBoyHoro rpadumka) ans 30 n XTI He Ao/KeH npeBbiwaTth 5 % A1 auana3oHa
NCnonb3yembiX pacTsopos. MNpoueHT RSD BblUMCAAT Kak onucaHo B A.4.2.

B.2.3.3 MpomexyToyHaa TOYHOCTb

MpoMeXyTOUHYI0 TOYHOCTb OLleHWBAIOT ycTaHOoB/IeHNEeM 3D (heKTOB cyyaiiHbiX COObITUI Ha TOYHOCTb aHaUTUYe-
CKOIl mpoueaypbl. MNMpumepom cnyyaiiHbix achekToB MOryT 6bITb AHW. UccedoBaTeny, obopygoBaHve u T. 4. HeobAsa-
TeNbHO M3y4yaTb 3TN COGLITUA NO OTAENLHOCTU. PEKOMEHyeTCA NPUMEHEHWE 3KCNEepPUMEHTaIbHOTO NiaHa (MaTpuLbl).

[ins 0603HauYeHNsA NPOMEXYTOUHOI TOYHOCTN TECTOBOTO MeToAa peKOMeHAYeTCsl UCNO/b30BaTh AaHHbIe, MOyYeH-
Hble. Kak onucaHo B B.2.2. Ana TwWaTe/NbHOCTM NO MeHbluell Mepe ABYX OTAesbHbIX cO6bITU. Heo6X0AMMO BKIOUYNTL B
OTYeT cTaHfapTHOE OTK/IOHEeHNe, OTHOCUTENIbHOE CTaHAAPTHOe OTK/IoOHeHWe (Ko3dhdULMEHT BapnaLmumn) v oBepuTeNbHbINA
MHTepBas.

B.2.3.4 YcTOliUnBOCTH/BOCNPOM3BOAMMOCTb

YCTONYMBOCTbIO aHA/IMTUYECKOr0 MeToAa SABNSEeTCA CTeneHb BOCMPON3BOAVMOCTMN pe3ybTaToB NCCef0BaHUSA, No-
NIy4YeHHbIX aHa/IM30M TeX xe 06pa3LoB NpW pas/nyHbIX YCNOBKAX, Takmx Kak pasHble nabopaTopuu, pasHble nccnenoa-
Tenun, pasHble UHCTPYMEHTbI, pa3Hble NMapTuM peareHToB, pa3Hble ANNTEe/IbHOCTU BPEMeHU Npo6, pa3Hble TemnepaTypbl
npo6, pasHble AHU U T. 4. BbIHOCNNBOCTL 06bIYHO BblpaXeHa Kak OTCYTCTBUE BANSHUS Ha pe3y/bTaTbl aHaIN30B NepemMeH-
HbIX paboueii 1 okpyxatoLiei cpefbl aHaIMTUYEeCKoro MeToga. BbIHOCIMBOCTb SiBAsieTCA N3MEepPeHMeM BOCMPON3BOAVMO-
CTU MUCCNefoBaHnA Npu BapuaLmmn ycnoBuii, 06bl4HO OXnaaeMblix oT nabopaTopun k nabopartopumn u oT uccnegosatens K
nccnegosarenio.

Tak kak npouegypa yTBepxaeHus 6yfeT nponsBoAUTLCA B OTAENbHON nabopaTopum 415 BBEAEHUA HOBOW KOSTOHKM
WM HOBOTO MEeTO/a, AaHHasa YacTb YTBEPXAEHUA MOXET ObiTb BbINO/IHEHA NyTEM KOMOGUHMPOBAHUS Pa3/IMUYHbIX UCCneao-
BaTesieil. pasnnyHbIX AHEN, pa3NnyHbIX MHCTPYMEHTOB U T. . BOCNpou3BoaMMOCTb 06bIYHO He OXWUAAeTCs, eCnun JOCTUr-
HyTa MPOMexyTouyHas TOUHOCTb. MexnabopaTopHbIB NCCeA0BaHUA B AAHHON YaCTW He SBAAIOTCSA BaXHbIMU.

B.2.4 JiInHeiliHOCTb

NnHeliHOCTL AIBNAETCA N3MEpPeHNeM Koppensuum mexay oTBeTOM MeToja U KOHUeHTpaumeli aHanura. JInHeikHocTb
[lo/MKHa GbITb YCTAHOB/IEHA MO AManas3oHy NPYMeHSAeMblX pacTBOPOB. AHa/IM3 perpeccun CTaHAapTHOW KOHLEHTpaLMmu no
CpaBHEHUIO C NNKOBOI NNOLWaAbI0 AN MMKOBOI BbICOTON CrieAyeT BbIMOMHATL C UCMOb30BAHMEM NO MeHbLUE Mepe NATu
KOHLeHTpaLnii.

Wccneposatenb Ao/MKeH onpeAennTb IMHEAHOCTb AaHHbIX KaNMBPOBKM BMeCTe C BOCNPOU3BOAUMOCTbIO HaK/oHa 1
oTpeska. MYHUManbHbI KO3 ULMEHT KOPPenALNn 418 cTaHAapTHON KPMBOI Ao/keH cocTaBnaTe 0.95.

B.2.5 OrpaHuyeHne metofa onpegenedmna MDL

B.2.5.1 O6uiee npeacTaBneHne

Mpepen o6HapyXeHUsa meTofa ABAAETCS HaMMEeHbLIWM KO/IMYECTBOM, KOTOpOe MOXeT 6biTb 06HapyXeHo C pa-
3YMHOV yBEPeHHOCTbI0. MpeAen o6HapyXeHns MOXeT ObiTb OnpefeneH NyTeM aHanm3a 06pasLoB C U3BECTHbIMW KOHLEeH-
TpauusiMum aHanura n ycTaHoBNEHUS MUHUMA/IbHOTO YPOBHS, NMPU KOTOPOM @aHa/IMT MOXeT 6biTb 4OCTOBEPHO OGHapPYXeH.

CyLecTBylOT MHOTO CNOCO60B onpeAeneHuns npegena obHapyxeHus mMetoga. KpoMe nepeyncieHHbIX HUKe MoryT
6bITb NPUEMIIEMbIMU U ApYTe NOAXOAbI.

B.2.5.2 MDL Ha oCHOBe «CUTHan/Wwym»

OnpefienieHne COOTHOLLIEHNS «CUTHA/LLyM» NPOU3BOAAT NMYyTEM CPaBHEHUA W3MEPEHHbIX CUTHAN0B OT 06pasLoB ¢
N3BECTHLIMU HU3KUMW KOHL,EHTPaLMsAMN aHanmTa C CUrHasiaMm oT KOHTPOJIbHbIX 06pa3L0B 1 yCTaHOBIEHNSA MUHUMabHOM
KOHLEHTpaUMmM, Npy KOTOPOI aHannUT MOXET GbiTb 4OCTOBEPHO 06HapyxeH. COOTHOWEHME «curHan/wym» 3 : 1 06bI4HO
ABNAETCSA NPUEMIEMbIM.

B.2.5.3 MDL Ha oCcHOBe CTaHAapTHOIo OTK/IOHEHUA OTBETA

Ans onpegenenus npegena obHapyxeHus metofa cnedyeT NPUroTOBUTbL M3BECTHbI PacTBOP HYXHOro aHanuTta.
npuénmxasacs kK npumepHomy MDL, 1 onpeAenuTb CTaHAAPTHOE OTK/IOHEHWE /19 CEMU UHBEKLMIA pacTBopa.

MDL=s /. (B.2)

rae s — CTaHAapTHOE OTK/IOHEHME UHbEKLMIi:
t — 3HaueHue / CTblofeHra npu n - 1 crenexnu cBo6oAbl Npy 99 % ypoBHS AOCTOBEPHOCTH.
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B.2.6 MNpepen konuyecTBeHHOro o6HapyxeHus (QL)

B.2.6.1 Ob6uee npeacTaBneHne

Mpegen KoNMYeCTBEHHOTO O6HapYXeHNs 06bIYHO onpefenseTcs aHanM3oM o06pasLoB C U3BECTHbIMU KOHLEeHTpa-
UMAMU aHanmTa u onpefeneHneM MUHUManbHOro YPOBHSA, NMPY KOTOPOM @Ha/iMT MOXeT 6biTb U3MEPEH KONIMYECTBEHHO C
npuemMaeMbIMi TWaTeIbHOCTbIO U TOYHOCTbLIO.

CyLecTBylOT MHOro crnocobos onpejeneHvs npejena KoamyecTBEHHOro o6HapyxeHus. Kpome nepeyncrieHHbIX
HUXe MOTYT 6bITb MPUEMAEMbIMU U ApYTe Noaxoabl.

B.2.6.2 OL Ha OCHOBe «CUrHan/lym»

OnpepeneHne COOTHOWEHNSA «CUTHas/lLyM» NPOM3BOAAT NyTEM CPaBHEHWSA N3MEPEHHbIX CUTHA/IOB OT 06pasLoB C
N3BECTHLIMU HU3KUMU KOHLLEHTpaLMAMWN aHanmMTa ¢ CUrHanaMm oT KOHTPO/IbHbIX 06pas3LL0oB 1 yCTaHOBEHUA MUHUMa bHOM
KOHLeHTpaunuu, npyu KOTOPO aHaNnT MOXeT 6biTb JOCTOBEPHO M3MEPEH KOMNYeCTBEHHO. COOTHOLLIEHNE «CUTHas/LLIyM»
10:1 06bI4YHO ABNSETCA NPUEMNEMbBIM.

B.2.6.3 QL, ocHOBaHHbI/ Ha cCTaH4apTHOM OTK/IOHEHWM OTBeTa

Mpefen KONMYECTBEHHOTO 06HAPYXEHUSA MOXET ObITb BbIPaXEH Kak

QL =5 «MDL. (B.3)
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Mpunoxexne C
(cnpaBo4HOE)

Bnok-cxema n pykoBOoACTBO MO NPUMEHEHUI0 HACTOALLLero ctaHgapra
ana onpeaneneHna oCTaTOYHbIX KOMMYECTB 3TUNMEHOKCUAa U 3TUNEeHXnoprmapuHa
B MeANLUUNHCKUX n3gennax

C.1 Wctopusa

[laHHOe npunoxeHune npefgnaraeT PykoBOACTBO NO MPUMEHEHUIO OTAeNbHbIX YacTeli cepumn ISO 10993 npu 6Mo-
NIOTVYECKOl OLeHKe MeAVLMHCKNX U3AeNuiA, koTopble 6bin cTepunn3oBaHbl 30. [laHHOB MPUIOXKEHNEe B OCHOBHOM OT-
HOCUTCA K NPUMEHEHMWI0 HACTOSALEero craHgapTa, HO OrpaHMYeHHOe PYKOBOACTBO Takxe NpuBeAeHO AN Apyrux vactei
cepun ISO 10993.

HacToswwmii cTaHAapT o603HavaeT TpeboBaHWsA 415 YCTAHOBNEHUS AONYCTUMbIX NPeAenoB A8 OCTaTOUHbIX KOMU-
yecTB 90 1 aHanuTUyeckue npoueaypsl, AEMOHCTPUPYOLWME, YTO u3genue, ctepunnsosaHHoe 0. COOTBETCTBYET A0MNY-
CTMMbIM npegenam. Takke 0603Ha4YeHbl MakCMMasibHO AONYyCTUMbIE NpeAesbl A8 0CTaTOUYHbIX KonmyecTs OXI. ecnu OH
6bI/1 06HapYXeH B MeANLUHCKNX U3Aenusx, cTepunmsoBaHHbix 30. Ana 3T npeaensl BO3AeACTBUSA He GblIN YyCTAHOBIEHDI,
Tak Kak OueHka pucka nokasana, 4To MpU KOHTPO/e OCTaTOYHbIX KonmyecTB OO Hanmume 6UOMOrMYEeCcKN 3HAUYNTENbHbIX
ocTaToYHbIX kKonuyects S ManoBeposiTHO. [lo3a nauneHTy SIBNSeTCS OCHOBON yCTaHaBAMBaHUS JOMYCTUMbIX Npeaenos
1 3Ta/IOHHOTO MeToAa A/19 AeMOHCTpaL M CoOoTBETCTBUA HacTosLWeMy cTaHAapTy. BTopoit naparpad npeavncnosuns otme-
YyaeT. YTo npwu pas3paboTke 1 NnaHMpoBaHUM NPOAYyKTa HE06X0ANMO PacCMOTPEThL aflbTepHaTUBHbIE Matepuasbl U MeToAbl
cTepununsaummn gna cBefeHns K MMHUMYMY BO3AeNCTBMSA 0CTaTOUYHbIX KonmyecTs 30.

B pononHeHune kK Tpe6oBaHNAM HaCTOsILLEro cTaHjapTta usgenve, ctepunmsosanHoe 30. J0/IKHO oTBeYaTb Tpebo-
BaHUSAIM 6M0N0OrMYeCcKoro TeCcTUpoBaHus apyrux yacteii cepun 1ISO 10993. TpeboBaHus gpyrux yacteit cepum 1ISO 10993
TaKxke [JO/KHbI YYNTbIBATb.

CylecTByIOT onpejefieHHble 06CToATeNbCTBA (HanpyMep, cepbe3Has onepauus), Korga Heo6xoAMMOCTb NCNOMb-
30BaHNA MO XW3HEHHBIM NOKa3aHUSAM Tepanuu 3HauUTe/IbHO M3MEHSeT aHann3 PYCKOB U MPEUMyLLECTB NCMNO/b30BaHUSA
MeAMLUHCKOTo usaenvs, ctepunusosardHoro 90. MpegensHo gonyctumble go3bl 30, npuBefeHHble B 4.3. OCHOBaHbI Ha
puckax n npenmyLiecTsax, CBA3aHHbIX C MEHee KpUTMYeCKuMn cutyauusamm. CnegosaTesibHO, CyLLECTBYeT Anana3oH CHU-
XeHua npeanaraembix NpefesnoB B TeX CUTyauusx, rae cylwecTByeT yrposa AN XN3HW, ecnn cobnogeHne 0603HaueHHbIX
npeaenoB He ABASAETCA BO3MOXHbIM.

[laHHOe npunoxeHne BkAoYaeT 610K-CxeMy, NpeAHa3HaYeHHY0 AN NyYWero NOHMMaHUa 3Tanos, Heob6XoANMbIX
ANA NPUMEHEHNS HacTosLLero ctaHAaapTa. biok-cxeMa nokasbiBaeT TOUKM MPUHATAA peleHns 1 npefocTaBnseT pykoBog-
CTBO /19 Bbi6Opa COOTBETCTBYIOLWNX AEACTBUI, eCnn B cTaHjapTe NPUMBOAAT pa3/nyHble BapuaHTbl. OTAeNbHble YacTu
pyKoBOZCTBa NpeAcTaBNAT cO60i npakTnyeckne cnocobbl NPMMEHEHUS cTaHAapTa K pa3vyHbIM NMPOAYKTam, OCHOBbIBA-
ACb Ha Takux hakTopax, kak: NpMpoaa Bo3feicTBMA: ANNTENBHOCTL BO3AECTBUSA: YacToTa NPUMeEHeHUs; ocobble ciyyamn
npy npumeHeHnn (Hanpumep, kak npueeaeHo B 4.3.6); pasmep npoaykta. bnok-cxema conpoBoxpgaeTtcs 6onee noapo6-
HbIM TEKCTOM. [lononHuTensbHo Tabnuua C.1 npefocTasBnsieT yeTkuii 0630p [ONYCTUMbIX NpeaesnoB AN MeAULUHCKNX
n3aenuii B pasfinyHblX KaTeropusx.

Mopapasgen 4.4 npusoauT TpeboBaHWA 415 O6HaAPYXEHUSA 0CTaTOYHbIX KonimyecTB 30 n OXI. a aHanuTUyeckme npo-
Lefypbl onucaHbl B NPUIOXKEHUN B. YCnoBus akcTpakymm 4na onpefeneHnsa ocTaTouHbIxX konnyects 30 npusefeHsl B Npu-
noxexnun E. PykoBOACTBO MO pas3paboTke NoAXOAALLei npoueaypbl 3KCTpakuuu, MoAenvpytoLleil ycnoBmsa npuMeHeHus,
npusegeHo B C.3. 3To No3BofseT nosb3oBaTensM paspaboTaTb M 0TPa3nuTb JOKYMEHTabHO 060CHOBaHWe ANA COOTBeT-
CTBYylOLLEl NpoLeaypbl 3KCTpakuu, MOAeNMpyoLLLeil YCN0BUA NPYMEHeHNs, 418 CBOUX NPOAYKTOB, CTEPUAN30BaHHbIX 0.

AHanuTuyeckas nabopaTopus Ao/HKHA COTPYAHNYATL C NPOU3BOAUTENIEM U3AENNS, YTOObI NPOAEMOHCTPUPOBATD,
4YTO 3KCTpakyusa, Mogenupylolias ycnoBua NPUMEHEHNs, NMPOBOANTCA MPU YCNOBMAX, NPeAOCTaBASAIOWMX HANGOMbLLYIO
Harpysky npu npejHasHa4yeHHOM WUCMoNb30BaHUM. MojenmposaHe NpUMeEHeHNa NPoayKTa cnefyeT NpoBoAUTb C yYeTOM
TOro, YTO U3Jenne OTHECEHO K Hanbonee XecTKOn kaTeropun Ha BCIO A/IMTENIbHOCTb BO3AENCTBUSA 1 NPUH/MAas BO BHUMa-
HWe KOHTaKTUpylolwmne TkaHu 1 TemnepaTypy Bo3feiicTaus.

[aHHbIli TekCT cnedyeT NPUMEHATbL B coYeTaHnn ¢ 6710K-CXeMoii Ha pucyHke C.1.

Ta6nunuya C.1 — O630p AONYCTUMbIX NpefenbHbix 403 30 n IXT ans nsgenuii

[poAoMKUTENBHOCTL KOHTaKTa u3genma

C TKaHAMY naumeHTa S0 X
KpaTkoBpeMeHHbll (< 24 u) 4 mr 9 mr
OnutenbHblii (> 24 4 < 30 ) 60 mr/30 g 60 mr/30 g
MocTosHHbIA (> 30 4) 2.5 1/B TEUEHUNE XKN3HU 10 r/B TEYEHME XN3HUN
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OkoHuaHue Tabnmubl C. 1

[pOAONKUTENBHOCTL KOHTaKTa U3Lenus 20 XTI
C TKaHsbIM NauneHTa

MpenenbHoe 3HaYeHus fonycTumoit fo3sl TCL 10 MKr/CM2 W He3HauuTenbHoe 5 Mr/CM2 Unun He3HauuTeslbHoe

pasgpaxeHue pasgpaxeHue
VHTpaokynsapHas nmH3a 0.5 mkr/nuH3al/g, CM. 4.2 ponyctumble

1,25 MKr/nunH3a npegenbHble 3HavyeHns 90
Cenapartop knetok kposu (acepes) 10 mr 22 mr
OkcureHaTopbl KpoBU 60 mr 45 ~r
YcTpoiicTBa cepfeyHO-N1ero4YHoro WyHTUpoBaHus 20 mr 9 mr
YcTpoiicTBa 04NCTKU KpOoBY (remoanannsaTopsbl) 4.6 Mr 4.6 Mr

MpOoCTbIHM, BCTyNatLLne B KOHTAKT C HeNoBpex- 10 MKI/CM2 unn He3HaunTeslbHoe 5 MI/CM2 MW He3HauuTenbHoe
LEHHOI Koxelt pasgpaxeHue pasgpaxeHue

C.2 PykoBO/CTBO

C.2.1 MNpwu pa3paboTke 1 Nn1aHMpoBaHUM NPoAyKTa He06X0ANMO pacCMOTpPeThb anbTePHATUBHbIE MaTepuasibl U MeTo-
Abl CTEPUNN3ALUN B LieNsiX CBEAEHNSA K MUHUMYMY BO3eiiCTBUSI OCTAaTOUYHbIX BelecTB. O60CHOBaHME 1 OCHOBA /151 3TOr0
peLeHns JOKHbI 6biTb OTPAXEHbI JOKYMEHTasIbHO.

C.2.2 Ecnu n3genve He MMeET KOHTaKTa ¢ nauneHToml, HacTosAWMiA cTaHAapT He NpUMeHsT2!.

C.2.3 Ecnu 310 cuctema U3 HeCKoNbKux U3genuii, npefesnbl NPUMEHSIOT K KaX40MYy OTAeNIbHOMY U3AEe/Ni0 B KOH-
TakTe C NnayMeHToMm.

C.2.4 Ecnu usgenune oTHOCUTCA K 0CO6OV kaTeropuu, NpUMeHUMO criegytolee.

a) Ecnn uspenue sensetcs MHTPAOKYNSPHOW NWH30M, TO nNpeAenbHble 3HAYEHWS AONYCTUMON [03bl —
0.5 mkr/naunHsalcyT, He npesblwas 1,25 mkr B cymme3d. MNpegenbHble 3Ha4YeHUs A4oNyCTUMON [03bl ANS1 APYTUX NHTPAOKY-
NAPHbIX U3AENNIA MOTYT OblTb MPONOPLMOHA/IBHO paccyMTaHbl Ha OCHOBE MacChl U3Aesnns, Npu TOM YTO Macca UHTPaoKy-
NAPHO NNH3bI 6epeTcs kak 20 Mr. EcnnoctaTouHble konnyectsa 30 KOHTPOMPYIOT, Kak 0603HAYEHO A1 UHTPAOKYNAPHbIX
n3fenunii, To MasioBePOATHO, YTO BYAYT B HANIMYMMN 3HAYUTE bHbIE KoNnyecTBa AXI. 3TO MOXET He ABAATLCA BEPHbIM A8
VNHTPAOKYNAPHbIX U3AeNnii U3 BA3KO-3/1aCTUYHBIX MaTepuanos, coAepxalinx xnop. B Takux cnyyaax ccoiiku [44]. [118],
[119] n [120] oTmeyatoT, 4TO ypoBeHb IXI, NPMBOAALLMIA K OPTaNIbMOIOTMYECKO TOKCMYHOCTH, NPUMEPHO B YeTbipe pasa
BbllLe, YeM COOTBETCTBYIOLMIA ypoBeHb 30. 3TO HYXHO Y4nTbIBATb NPW OLEHKE NPUEMIEeMOCTN YpoBHeli IXI. CBA3AHHbIX
C 3TUMU U3AENNAMN.

b) Ecnn n3genve siBnsetca cenapatopoM K/1eTOK KPOBM, MPUMEHSAEMbIM Npu 3a6ope KPOBW JOHOPa W NnauueHTa,
onpeaensoT ocTaTouHble KonnyectBa 0 n XM, MakcumanbHO fgonycTuMblil npegen ans 30 n XTI He fOMKEH NPeBbI-
watb 10 1 22 Mr Ha nsgenne COOTBETCTBEHHO. Ecnu aTn npefenbHble 3HA4YEeHUS NMPeBbllleHbl, MOAENNPYIOT NPUMeEHeHe
npoAykta Ana onpefesieHns octaTouvHbIX konmyects D0 nyTem akcTpakuuu usgenusa npu temnepatype 37 "C npofosxu-
TENbHOCTbIO A0 24 4, HO He MeHee 14 (cm. C.3.2 n C.3.3). Ecnu 30 npn mogenuposaHun npumeHeHns npesbiwaet 10 mr
nivnn XTI npn Mo4ennpoBaHNM NMPUMEHEHNA NpeBbllaeT 22 Mr. cokpawatT 30 n/unn IXT; B Apyrux cnyyasx Tpebosa-
HMA K OCTaTO4YHbIM KosimyecTBam 30 n SXT yA0BNEeTBOPEHbI, €C/IN BbINO/IHEHbI Tpe60BaHUsA, OTMeYeHHble B cCHocke K C.2.9.

c) Ecnn uspgenve ABnseTCA OKCMreHaTopoM WAM cenapatopom KpoBuW, clefyeT onpeAennTb OCTaTO4YHble Konunye-
ctea 90 n IXT4'. MakcumanbHo gonyctumas gosa 30 nauyuveHTy He [0/DKHA npeBbiwaTh 60 Mr. a MakcuMasibHO Aony-
ctumasn fo3sa IXI — 45 mr. Ecnv npeBsbieHre NpovucxXoAnT, onpeaensaoT ocTaTouHble KonmyecTsa 30 MoenmpoBaHuem
NpYMeHEeHNa NpoaykTa MyTem 3KCTpakuuu usgenus npu Temnepartype 37 'C nNpofo/mKUTENIbHOCTbIO He 6051eB 24 4, HO
He MeHee 14 (cm. C.3.2 n C.3.3). Ecnu exegHeBHasa fosa 30 u/unu XTI npu MoAenmpoBaHUM NPUMEHEHUs npoaykTa
npesbiwaeTt 60 n/mnn 45 mr coOOTBETCTBEHHO, cokpawalT D0 n/unn IXI. B gpyrux cnyvasx, ecnu exegHeBsHas gosa 90

'l TpyMepbl BKAOYAKOT AVarHoCTUYeckne ycTpoiicTsa in Vitro, NOKPbNWA AN UHCTPYMEHTa/IbHOrO CToNa, MOKPbITUS
[ANA CTOWKN «M3lio». pyKOATKM OCBELLEeHNA U T. 4.

2> OrpaHuyeHus BO3AelCTBUA Ha PabOTHWKOB MOryT Tpeb6oBaTbCsi MeCTHbIMU 3akoHamu npodyeccuoHasnbHoi
TUrMeHbI.

3>Mpoueaypa ucuepnbiBarLein akcTpakymm, kak o0603HaveHo B Tabnuue E.1 n onpegeneHo B 3.2, TpebyeTcst Ans
onpejaenieHns octaTouHbix konmyects 30. Viccneposartesib AO/HKEH YCTAHOBUTL U OTPa3nUTb [JOKYMEHTasIbHO NMPUMEHEH-
Hylo npoueaypy.

4! Mpoueaypa ncyepnblBaroLLeli aKCTpakLuy MoXeT He 6bITb NPaKTUYHON ANA 3TUX NPOAYKTOB, B 3TOM C/ly4yas cie-
AyeT NpUMeHNTbL Npoueaypy, MOAEMPYOLWY0 NPYMeHeHNe.
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He 60nee yem 60 Mr n/unun exeaHesHasn fgosa IXI meHee 45 mr. TpeboBaHUA K OCTATOUYHbIM konnvectsam 30 n IXI ana
[aHHOTO U3AEeNNA BbIMOJIHEHbI.

d) Ecnun usgenve ucnonb3yoT B Npolegype cepAeyHo-1ero4yHoro WyHTUPoBaHUs, onpegensioT oCTaTouHble KO-
yectBa 30 n IXI. MakcumanbHO fonycTumas exeaHeBHasa fo3a 30 nauueHTy He Ao/hKHAa npeBbiwatb 20 Mr. a Makcu-
MasibHO gonyctumas fosa IXI — 9 mr.

e) Ecnn nsgenne npuMeEHAIOT 4151 O4UCTKN KPOBU, NpejesibHble 3HaveHns D0 n OXI He f0o/KHbI NpeBblaTh 4.6 Mr
Ha nsgenuve, Ho gonyctumas gosa 90 n IXI B TeUeHWe XU3HN MOXET ObiTb MpeBbILIEeHa.

f) Ecnu nsgenve ABnseTca NPOCTbIHEN B KOHTAKTE C HEMOBPEXAEHHO koxell. TCL gomkeH 6biTb 10 Mkr/cM2 anst 90
n 5 mr/cmM2 gna OXI unu NPocTbIHA AO/HKHA MPUYMHATL HE3HAUUTEIbHOE pasfApaxeHune, kak 0603HayveHo B ISO 10993-10.

C.2.5 Ecnu n3genue He 0THOCUTCH K 0C060I kaTeropun, kak onucaHo B C.2.4. onpefensioT ocTaTouHble KomyecTsa
30 1 IXI).

C.2.6 AnsA u3genuii NOCTOAHHOIO BO3AelCTBUA (B KOHTaKTe C naumeHTom 6onee yem 30 AHEWR U HA NPOTSXKEHUU
XW3HW) BbINOSHAIOT cnefylowme TpeboBaHns:

a) ecnv U3MepeHHble ocTatoyHble Konnyectsa 30 u XTI He npesbiwaloT 2.5 1 10 r COOTBETCTBEHHO, NepexoanT
Kk C.2.6 b). B gpyrux cnyyasx Mcnosnb3ylT cooTBeTcTBYOWMe TemnepaTypbl (37 "C wnnu 25 *C) n Npofo/mKNTENbHOCTN
BpEMeHU (OCHOBBIBAsICb HA 0XWAEeMOM BPEMEHU NPUMEHEHNS) C BOAON B kKa4ecTBe aKCTparupytoLei cpefbl 4na moge-
nvpoBaHus npumeHenuns nsgenus (cm. C.3). Ecnu nameperHas gosa 90 He 6onee yem 2.5 1 unu nsmepeHHas gosa IXI
He 60nee yem 10 r. ecnin XTI 6bI1 06HapYXeH, nepexofat k C.2.6 b). B apyrux cnyyanx cokpawatT 30 n/unm IXr:

b) ecnu n3MepeHHble ocTaTouHble konuyecTBa 30 n IXI He npesbiwatoT 60 Mr. nepexoasT k C.2.6 c). B gpyrmx
cNyyasx UCMonb3yT cOOTBETCTBYIOWME TeMnepaTypsbl (37 'C unu 25 "C) B TeuyeHune 30 cyT ¢ BOZOV B Ka4yecTBe aKCTparu-
pytoLeit cpeabl ANA MoAenMpoBaHua npumeHenus nsgenus (cm. C.3). Ecnm nsmeperHas gosa 90 n XTI (ecnu IXT 6bin
o6HapyxeH) He npesbiwaeT 60 mr. nepexoAsT k C.2.6 ¢). B gpyrux cnyyasx cokpawatoT 30 n/unn 3XT. kak B C.2.6 a) u c);

C) ecnu n3MepeHHble 90 n IXI He npesblWaloT 4 19 Mr COOTBETCTBEHHO, nepexogaT k C.2.9. B apyrux cnydanx
MCNONb3YT cooTBeTCTBYWOWMe Temnepatypbl (37 "C unn 25 "C) 24 4 ¢ BOAOI B KayecTBe 3KCTparupywwein cpegbl 4nsa
MozenmpoBaHna npumeHeHuns npoaykra (cMm. C.3). Ecnun nsmeperHsie go3bl 30 1 XTI npu moAenMpoBaHnmn NpumMeHeHns
He npesbIWalloT 4 UAn 9 Mr COOTBETCTBEHHO, nepexoadaT k C.2.9. B gpyrux cnyyasx cokpawatt 30 n/mnn IXT.

C.2.7 ins n3penvii onnTenbHOro npuMeHeHns (KOHTakT ¢ nauuneHTom 6onee yem 24 4 o 30 cyT) BbINOHAT cne-
ayloune feicTens.

Ecnun namepeHHslie 30 n/mnun XTI He npesbiwatoT 60 Mmr, nepexogAaTt K C.2.6 ¢). B 4pyrux cnyvyasx Ucnonb3yoT cooT-
BeTcTBYylOWMe Temnepatypbl (37 'C unm 25 'C) n NpoA0/IHKMTENBHOCTM BpeMeHU (OCHOBbLIBAACh HA OXWAAEMOM BPeMEHMN
NpUMeEHEHMNS) C BOAOW B KauyecTBe aKCTparupylowlei cpeabl 419 MOAENMPOBaHUS NpuMeHeHua usgenus (cm. C.3). Ecnn
n3mepeHHas gosa 30 n IXI (ecnm XTI 6bi1 06HApPYXeH) He npeBbiwaeT 60 Mr. nepexoasT kK C.2.6 c). B gpyrux cnyvasx
cokpauaT 30 n IXT.

C.2.8 ins u3pgennii kpaTKOBPEMEHHOro NMPUMEHEeHNA (KOHTaKT C mauveHTOM A0 24 4) BbIMOMHAIT cneayolne
aelicTeus.

Ecnn n3mepeHHble octatouHble konmyectsa 30 u IXI He npesbilwalT 4 1 9 Mr COOTBETCTBEHHO, nepexoasaT
K C.2.9. B Apyrux cnyyasx Mcnonb3ylT cooTeBeTcTByOWMe Temnepatypbl (37 'C unm 25 'C) # NpoAO/IXUTENBHOCTH
BpeMeHN (OCHOBbIBAACb Ha OXWAAEMOM BPeMeHW MPUMEeHEeHUsi, HO Mo MeHblieli mepe 1 4) c BOAON B KayecTBe 3KC-
Tparnpylouwei cpegbl 415 MOAENMPOBaHUA npumeHeHusa nigenns (cm. C.3). Ecnu namepeHHsie fossl 90 1 IXI npu
MOEeNNPoOBaHNN NMPUMEHEHUSA He MpeBbiwaoT 4 1 9 Mr COOTBETCTBEHHO, nepexoadTt k C.2.9. B Apyrux cnydyasx cokpa-
warT 30 n/mnn IXT.

C.2.9 /3penve He AOMKHO MMETb pasfpaxatLero aeicTeus ¢ konmyectsoMm 30 n IXI. paspelleHHbIM Ha u3genuu
B MOMEHT BbiNycka. Ecnu n3genve KOHTakTMpyeT C NOBEPXHOCTbIO WM UMNAAHTMpPyeMoe, 3TO O3HavaeT, YTo npegesnbl
nepeHocrmoro koHtakta TCL gns 30 n 3XI He fo/kHbI npesbiwaTte 10 1 5 Mr/cM2 COOTBETCTBEHHO WM YTO n3fenve
[OJ/DKHO NPUUYNHATBL HE3HAUNTENbHOE pasfpaxeHue, kak 0603HaveHo B ISO 10993-10. B gpyrux cnyvyasx oueHka n3genus
COrN1lacHO HacTosileMy CTaHAapTy 3aseplieHal

C.3 MogenvpoBaHue npouenypbl 3KCTpakyum

C.3.1 OKCcTpakuMoHHasa XUAKoCTb

HeobxoanMmo ucnonb3oBaTb BOAY A8 3KCTPaKuMM ocTaTOYHbIX konuyecTs 30 MofenvpoBaHMeM NpUMEHEHUs
(cm. cebinky (92J).

1>VcuepnbiBatoLwas uam Mogenupyrolias npMMeHeHne npoueaypa akcTpakuum, kak 06o3HavyeHo B Tabnvue E.1 n
onpegeneHo B 3.1 1 3.2. Heob6xoAMMa AN onpefeneHunst octaTtouHbix konuyects 0. VccnefoBaTenb ycTaHaBAUBaeT U
oTpaxaeT fOKyMeHTa/lbHO NPUMEHEHHY npoueaypy. A5 04eHb KPYMHbIX NPOAYKTOB Npoleaypa McyepnbiBatoLleli akc-
TpaKkLMnm MOXeT He OblTb NMPaKTUYHOW. B Takmx cnyyasx npogosxatoT no C.2.6 u BbINONHAIOT Tpe6oBaHne UcnonbL30BaTh
npoueaypy MoAesIMpoBaHUsi NPUMEHEHUS 4151 COOTBETCTBYIOLLE KAaTeropmm ANTENbHOCTH.

2>CooTBeTCTBME TPeOOBaHNAM GMOMOTMYECKOro TECTUPOBAHNSA /18 KaXA0ro OTAEe/IbHO CO3[aHHOr0 MeANLMHCKO-
ro usgenvs, kak 06o3HavyeHo B ISO 10993-1, a Takke npegenam ocTaTOYHbIX KO/IMYECTB npouecca crtepunmsaumm 30
chopMuMpyoT 060CHOBaHME TOrO, YTO M3genune, ctepunnsoBaHHoe 30. NpMeMNIEMO ANA NPUMEHEHNSA C TOUKN 3pEHUA ero
6MONOrMYECKON OLLEHKM.
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C.3.2 TemnepaTtypa akcTpakuuu

QKCTparnpyoT U3genns nosHOCTLIO UM HYacTUYHO KOHTaKTMpYoLmMe ¢ TeIOM Npu NPpUMEHEeHUV Npu TeMmnepaType
37 "C. a u3genus, He numeloLme NPSAMOro KOHTakTa ¢ TeJioM Npy MPUMEHEHUN (Hanpumep, LWNpuLbl 418 NOAKOXHbBIX UHB-
ekuwnid) npu Temnepatype 25 "C. Korga nsgenus akcTparupytoT npu temnepatype 37 'C, oueHuBatoT koHBepcuio 30 B 3.

C.3.3 Bpemsa akcTpakuuu

Mpy ycTaHOBNEHUWN BPEMEHW 3KCTPaKLMM paccMaTpuBatoT OXuaaeMblli pasyMHblii B XyfLuem cryyae gnanasoH Bpe-
MEHHbIX OTPE3KOB, B KOTOPble PEKOMEHAO0BAHO WM OXUAAEMO UCNOoMb30BaHve n3genus. JOonoNHNTEebHO MOXeT 6biTb
nosnesHbIM cobpaTb AaHHble A1 YCTAHOBNEHUSA CKOPOCTU 3KcTpakuum D0 1 XTI U3 nsgenus npu temnepaTtype 1cnosib-
30BaHuA. ycTaHoB/IeHHON B C.3.2 (N. 4.4.6.2). OueHMBalOT 3TN faHHble UK APYTYyl0 COOTBETCTBYIOLLYIO MHopMaLuio 4s
onpegesieHnss BpeMeHn 3KCTPakLuuu, NoaxoasLlero Ana U3fenms, KoTopoe yuntolBaeT umewmecs gaHHole. MuHuManb-
HOe BpeMs aKCTpakuum — 14.

C.3.4 2KkcTpakuusa nsgenusa

Ecnu TpebyeTca npegsapuTensbHas obpaboTka nsgenns nepes npUMeHeHneMm, NpoBoAAT 3Ty 06paboTKy nepep aKkc-
Tpakuueii nsgenus. Ecnu nagenne HanonHAT 418 3KCTpakLUumM, To cTapatoTca nsberatb MeXaHUYeCKNX BO3AYLLHbIX My3bl-
peii. MpoBOAAT BOAHYIO 3KCTPaKLMIO U3AeNNsa Npu YCTAHOB/EHHbIX NOKasaTensax TemnepaTypbl U BpemeHun. Ecnv npume-
HeHue n3genus BKAYaeT LMPKYNALKIO XUAKOCTEW (Hanpumep, KpoBb, XUAKOCTb ANA Ananusa), aKCTparupyoT ngenuve,
MCnonb3ys BoAy ANS UMUTaALUN LMPKYAALUN XUAKOCTM CNOCO60M, COOTBETCTBYIOLUM NPUMEHEHUI0 npoaykTa. ObpatiatoT
BHVMaHWe, 4To. KOrAa KpoBb BO3BpaLLaeTca 13 u3gennsa K naumeHTy, Heo6xoAnMo npegnonararb, YTO N06ble OCTATOUYHbIE
Konuyectsa 30 ocTaHyTCcs B opraHusme. Takum o6pa3om, Boga, MMUTMPYtOLLaa KPpoBb, MPOXOAALLYI0 U3 U34enns K nauu-
€HTY. He JO/IKHA LMpKyMpoBaTb NOBTOPHO. OTpaxatloT AOKYMeHTaibHo 060CHOBaHUe A5t CO3AaHHbIX YC/TOBUNA.

C.3.5 TpynnupoBaHue nsgenuii

M3pennsa ognHakoBoro AmnsaiHa, HO pasHbiX pasMepoB MOryT 6biTb 06beANHEHbI, Y Hanbosiee NIOXoi cnyyain Bbl-
6paH AnA TeCTUPOBaHUS Kak penpe3eHTaTuBHbIV ANa rpynnbl. OTpaxaT AoOKyMeHTaslbHO 060CHOBaHKe 3TOro peLueHus.

C.3.6 KomnnekTbl 1 Habopbl n3genns

M3HavyanbHO onpeaensaoT ocTaTo4YHble KO/IMYECTBA B KOMMJIEKTaxX 1 Habopax AN Kaxaoro mgenvs, abcopoupyo-
wero 90 n 3XT B KOHTaKTe € MauneHTOM, N yCTaHaB/IMBAOT HAUXYALLWIA criyyai n3genusa uav n3aenvin. LononHutenbHole
[JaHHble MOryT 3aTeM 6bITb CO6PaHbl, UCNOJb3YsA Hauxyawue cinyvyan. OTpaxaroT JOKyMeHTa/lbHO 060CHOBaHWE peLleHus.
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MpunoxexHne D
(cnpaBoyHoe)

Cpn’:lKTOpr, BiMawumne Ha cogepXxaHne oCtaTOuYHblIX BEWECTB B nsgennu

0.1 MapameTpbl Npouecca ctepuansayum

D.1.1 O6wwuii 0630p

MapameTpbl onpegenedsl B ISO 11135-1. OgHako, kacascb onpejfesieHnss cofep)KaHuss OCTaTOYHbIX BeLLecTB B
n3genusx, obpabotaHHbix 30. HE06X0ANMO BbISICHUTb, KakWe UMEHHO napameTpbl BAWSIOT Ha ypOBEHb COAepXaHus
ocTaTOYHbIX BellecTB. [MOHWMaHMe KMHeTUKU murpauun 30 No3BO/sSeT 0XapakTepu3oBaTb Liesioe cemMelicTBO OAHOTUN-
HbIX U3genuii, aHanusupys obpasel, ¢ HambonblMM cofepxaHnem octatoyHoro 30. BbigeneHve cemelicTBa oAHOTUN-
HbIX U3feNnuii, T. e. N3[eNunii, CXOAHbIX N0 pa3mMepy W NPUMEHEHWI0, COCTaBy MaTepuana, ynakoBke, COAepXaHuo BOAbI,
noasepraslnxca Bo3aeincTenio 30 1 OKPYXaloLWmnX YCNOBWA, TIOXET UCKNIOUYNTL HEOOXOAUMOCTL NMPOBEAEHNs aHanmsa
nsgenuii kaxaoro suga. Hmxe npusefeHsl napameTpbl, KOTOPble BAUAIOT Ha COAEpXXaHUe OCTaTOYHbIX BELWEeCTB U MOryT
notpe6osaTb NPOBeAEHUS aHann3a 04Horo un 6onee ¢ HanboNbLLWNM cofepxaHmem octatouHoro 30 06pasLioB.

D.1.2 CocTtaB martepuana

MaTtepunanbl MOryT pasnnyaTbCa B 3HAUYNTENbHON CTENEHN No CBOel cnocobHOCTN abcopbuposatk, yaepxunsaTb 1
pecop6uposatb 30. Korga Bo3MOXHO npespauieHne 30 B IXI, noABNAETCA BEPOSATHOCTb, YTO COCTAB OCTATOYHbIX Be-
wecTs 6yfeT BeCbMa pasnuyeH Ans ABYX CXOAHbIX U3LeNnii, U3roTOB/EHHbIX U3 pas/IMYHbIX MaTepnanos. Hanpumep, mate-
puansl. cogepxallrie UCTOYHUK CBOGOAHBIX X/T0PUA-NOHOB, AT 60/bLIOI Ppa36bpoc B KOHLEHTpaLuum obpasytouerocs IXr.

AHaNornyHo, 4Tobsl y6eanTbCca B AOCTOBEPHOCTW pe3ynbTaToB aHann3a Lenoro u3fjenus, B cocTaB KOTOPOro BXO-
OAT ABa pas/NnyHblX MaTepuana, MoxeT notpebosaTbCsA NpoBeeHne aHanusa npeAcraBuUTesbHbIX 06pa3LoB 060MX Ma-
Tepuanos. CocTas ¥ pasmepbl nccnegyemoro obpasua urpaloT 0CO6EHHO BaXHYH pOfib, KOrga paccmartpuBaloT mMogesb,
oTpaxkaloLLLyto YCI0BUS NPUMEHEHNUA usgenuii B MeAULMHCKO npakTuke.

D.1.3 ¥Ynakoska

YnakoBOYHble MaTepuasbl CUIbHO pa3NnyaloTcs No cBOel CNoCoGHOCTU NponyckaTh U yaepxuBaTb kak 30. Tak u
Apyryue BO3MOXHble OCTaTOYHbIE BELLeCTBa, YTO MOXET, B CBOK o4yepefb, BIMATL Ha ocTaToyHoe cofdepxaHue IXI. [o-
NOSIHUTENbHbIE UCTOYHUKM pa3bpoca — NMOTHOCTb YNaKOBKW WU MNIOTHOCTb rPY30BbIX KOHTEHEPOB.

D.1.4 Uukn ctepununsaymmn 30

Ycnosus npouecca 06paboTku nsgenus 30 BAMAOT Ha COAEpXaHne 0CTaTOYHbIX BELeCcTB. DTN YC/I0BUSA BKIOYAOT
B ceba KOHLeHTpaumio rasa, Bpems 06paboTku, Temnepartypy, Bug 06paboTkm (T. €. MCNoMb3YT YncTbiii 30 UAn cMecb,
coaepxatlyto 30). BNaXHOCTb (BK/KOYAsi KAYECTBO UCTOYHMKA BOAbI), BO3AYLLHYIO NPOAYBKY, MIOTHOCTb CaMUX U3Aenuii n
NAOTHOCTb UX 3arpy3kn Npu cTepuansaunm, a Takke pacnosioxeHne napTum usgennii B ctepunmsartope.

D.1.5 flerasauunsa

OcTaTouHoe cogepxaHve 30 B U3feniMaAx TakkKe 3aBUCUT OT TeMnepaTypbl gerasayuu, nJoTHOCTU U PACMONOXEHUA
napTuu usgenuii Npu gerasauun, BO3AYLIHOTO NoToka, rmpouecca 3arpysku, naowagn noBepxHOCTW u3fenuii, kotopble
nojseprawTca gerasauyuu, U BpemeHun gerasauuun. [lna poga matepuanosB M3BECTHO, YTO MPU yBE/IMYEHUN TemnepaTypbl
Ha kaxable 10 "C ckopocCTb Aerasauumn roxeT Bbipactatb NOYTH BABOE (BpeMS Aerasalvn yMeHbllaeTcs HanonoBuHY).

BnaxHocTb, TemnepaTypa 1 BO3AYLIHbIV MOTOK MOFYT NOBANATL Ha o6pasoBaHne IXI. 3aBucsLiee OT CogepXaHus
30 B u3genuu nocne yganeHus n3 ctepuansaropa.

Wccneposatenn foMkHbI MMeTb MHDOPMALMIO O CE30HHbIX koflebaHnsx B CKOPOCTM ferasauumn, ecnm nabopaTopHble
yCnoBusi XxpaHeHns o6pasLoB OT/IMYAKOTCS OT YC/IOBUIA XpaHeHust Ha cknage. MNpu onpefeneHHbIX 06CToATENbCTBAX, KOTOpble
nyydue BCcero MoryT 6biTb OnpejesneHbl ONbITHBIM NyTeM, [IOKeT oka3aTbCA HeO06X0AMMbIM A0 Havana aHanusa gepxartb 06-
pasubl Npu Temnepartype, 6:113Kol K HaMMeHbLLeli TemnepaType, Npu KOTopoit n3aenus 6yLyT XpaHUTbLCA BO BpEMS AerasaLuu.

D.1.6 OT60p 06pasya

Mpu oueHke pe3ynbTaToOB aHann3a B CneayoLnx cayyaax co6nioaanT 0CTOPOXHOCTb:

- Korga obpasubl N3fennii perynspHo oTémparoT 418 aHanvusa u3 cTepuinsyemoil napTum BCKOpe nocsie OKoHYaHus
npouecca crepuansauum:

- Korga o6pasubl U34enuii NNn 3KCTPAKTOB U3 HUX NEePeHOCAT Ha MecTOo aHanu3a, pacnosioKeHHoe yAaneHHO oT
MecTa cTepunusaumm.

B Takmnx cnyvyasx BO3HMWKAeT BO3MOXHOCTb MOSIBNEHUSI OWWNGOK, CBA3AHHbLIX C pacnpocTpaHeHnem pesyfnbTaToB
onpejenieHns KoanyecTsa OCTaTOYHbIX BellecTsB B obpa3uax Ha BClO napTuio. CnefyeT aKCNepuUMeHTaslbHO YCTaHOBUTb
CBA3b MEeXAY 3TUMMN YC/TOBUAMM.

D.2 KOHTPO/Ib NepeMeHHbIX BENNYNH

Mpy HanMuMNM AOCTATOUHbIX 3KCNEPUMEHTaNbHbIX JaHHbIX N0 ANMPY3MOHHON! KMHETUKE OCTaTOYHbIX BelecTs (T. e.
No CKOpPOCTM yneTyuynmBaHus razoo6pasHoro 30 13 ynakoBkW 4718 poAa KOHKPETHbIX U3genuii) usgenus mMoryT 6biTb crpyn-
nMpoBaHbl ANA OLEHKN WX KayecTBa Ha OCHOBaHWM CXOACTBA MaTepuasnoB, NPOLECCOB NPOW3BOACTBA W MPUMEHEHUS.
YTo6bl Takasi cuctema knaccudukauum 6bina AelicTBeHHa, HEOGXOAMMO KOHTPOMMPOBAaTh NepeMeHHble YCNoBUsi, pac-
CMOTpEHHble Bbile. HefocTaToOuYHOCTb KOHTPOIA MOXET MPUBECTU K TOMy, YTO AaHHble aHanu3a YpoBHel 0CTaTOuHbIX
BELLEeCTB OKaXyTCA NPUMEHUMbI NTNLLb K @aHaNn3MpyembiM obpasuam.
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MpunoxeHune E
(cnpaBoy4HOE)

YcnoBua akcTpakuuu Ana onpepesieHna octaToyHoro cogepxaHma 20

YCMoBus 3KCTPaKLMU /15 OnpefefieHnst 0CTaToYHOro cojepxanns 30 ANs AeMOHCTpaLWy COOTBETCTBUS C HACTO-
AWMM CTaHAAPTOM W3/I0KEHbl B 4.4. PekoMeHAyeMble YC/IOBUSI 3KCTPaKLWUU, KOTOPbIe MOTyT 06/1er4nTb abopatopHbie
onepauuu, npegcraeneHsl B Taénuue E.1.

KOHKpeTHble MeToAbl NcyepnbiBaloL el akCTpakyMmn n aKCTpakLumum, Mogenvpyoweidi ycnoBus NpuMeHeHus, npuse-
OeHbl B4.4.6.2 n4.4.6.3.

Ta6nuua E.1 — MNpegnaraemsie YCN0BUs 3KCTPaKLAN

MpoAoNXNTENBHOCTb KOHTakTa ¢ usgennem (cm. 4.3)

MocTOAHHBIN KOHTAKT (6onee 30 cyT) AnuTenbHbli KOHTAKT (0T 24 4 fo 30 cyT) KpaTkoBpeMeHHbIi KOHTaKT (MeHee 24 u)
McuepnbiBatowas aKkcTpakums JKCTpakumsa, mogenupytouias JKCTpakuus, Mmogenvpytowas
YCNOBUA NPUMEHEHNs YCNOBMWA NPUMEHEHNSA

Ecnu, cornacHo 3.2. TpebyeTcsa npouedypa WCYepnbiBaloLeli 3KCTPaKLMy, oHa MOXET He SBASTbCA NPaKTUYHOM
A151 6ONBLINX LW'WN CNOXHBIX M3LENNIA. B TakUX Crydasx roxXeT 6biTb HE06X0AMMbIM 3KCTPArnpoBaTh penpe3eHTaTuBHbIe
nopuun n3aenus, a 3aTem 3KCTPanoMpoBaTh pesynbTaT Ha BCe n3genve (Takke cM. n. 4.4.6).

B HEKOTOPbIX WCK/KUYUTENbHBIX CydasX, KOT4a IKCTpakKuus, MOAENNpyoLas NpUMEHeHne, He sIBNSeTCs HW BO3-
MOXHOW. HU NPaKTUYHOMN (HanpumMep, Ans 60NbLINX N3AeNNiA, KOHTAKTUPYIOLWMX C NOBEPXHOCTHIO, TakUX Kak XanaTbl Wau
npocTbiHK), Ao3a JO. NepeHeceHHas Ha nauveHTa, MOXeT 6biTb BblYMC/IEHA HA OCHOBE MPOJIPOLMOHANBLHOCTY BECY WK

naowaan NoBepxHOCTU, UCNOMb3YS, Hanpumep, NoAxoa akTopa pefyKuun nepeHoca, onucaHHblli B pasgene «Bosgeii-
CTBME» Npu NpumeHeHnn B (154).
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Mpunoxexne F
(cnpaBoyHoe)

Nornyeckoe o6ocHOBaHue BBEeAEHNA NpoAe/ibHbIX 3HauYeHui

F.1 O6wue nonoxeHuns

HacTosilee npuioxeHne CoOAepXUT NOACHEHMS K BBEAEHWIO NpefebHbIX 3Ha4YeHWii ocTaTouHoro cogepxanuns 90
B MEeJMLUHCKUX U3ENNAX NOCNe CTEPUNN3aLUn B 3aBUCMMOCTY OT NPOAO/HKUTENBHOCTU KOHTakTa. Clofa Takxe BK/IIOUYEHO
060CHOBaHVe BBeAEHNS npeAesbHbiX 3HadeHuii ana 30. XTI n 3.

F.2 O6ocHOBaHMe 0cob6bIX Criyyaes

F.2.1 O6wwme nonoxeHus

CylLecTBylOT 0CO6ble 06CTOSATENLCTBA, HANPUMEpP OOWKPHbIE XMPYPruyeckne onepauun, Korga neyveHme, cnacaro-
Ljee XMN3Hb, 3HAYNTENIbHO U3MEHAET OTHOLLEHME K y4eTy pucka. MpuBefeHHble 3ech NpeAesbHble 3HaYeHus, 3aBucaLLmne
OT A/INTENbHOCTUN BO3EiCTBYSA, OCHOBaHbI Ha yuyeTe NPeuMyLLLeCcTB 1 HeJOCTATKOB B MEHEE KPUTUYECKNX YCTOBUAX. Taknum
o6pasom. I1ISO 10993-17 no3sonseT W3MEHEHUSI NOMb3bl OT U3AENUS B AOMYCTUMbIX NpeAenax B UHAWBUAYaANbHbIX CNy-
yasx. BcnegcTBue aToro cywecTByeTt gnanasoH, B KOTOPOM MOTYyT M3MEHATLCA MpefesibHble 3HaYeHUs B Tex CUTyauusx,
Korga uget 6opb6a 3a XWU3Hb 1 HEBO3MOXHO cobt0faTh TPe6oBaHNSA, yCTaHOB/IEHHbIE K Npefe/ibHbIM 3HaYeHUAM. Takxe
MOXeT MOSIBUTLCA HEe06X0AMMOCTb yXaTb NpefesibHble 3HauYeHNs B KOHKPETHbIX CUTyauusx, ecnum Toro TpebyeT oueH-
Ka pucka.

B npouecce pa3paboTku HacToAwero ctaHgapta 6bi10 MPU3HAHO, YTO CyLECTBYIOT WeCTb 0COObIX Cyyaes, Kor-
fa npefesnbHble 3HAYeHUs, NpuBefeHHble B 4.3, npakTnyeckn He GyAyT 06YC/IOB/EHbI OrPaHNYEHUAMU, CBSA3AHHLIMU C
camyMu n3gennsamMu, a Takxke CyLLecTBYIOT JaHHble, NoJlyYeHHble Npu NpoBeAeHUN UCCnefoBaHuii Ha yenoBeke, KOTO-
pble yKasblBalT, YTO YPOBHU A03. NpeAcTaBfeHHble B 4.3, HeNnpuMeHWMbl. Bblnn nonyyeHbl AaHHble Ha NauueHToB C
VNHTPAOKY/IAPHBLIMU IMH3aMK, KOTOopble cnefyeT yyYuTbiBaTb Npu nepecmoTpe Tpe6oBaHWii NO COAEPXaHUI0 OCTATOUHbIX
BelecTB B Takux nsgenusx. Cenapartopbl KNeTOK KpOBU, UCMOMb3yeMble Npu 3ab6ope KpoBW AoHOpa W nauyueHTa, MoryT
6blTb MHOrOKPATHO MCMNO/Ib30BaHbI, U ObIJIO MOKa3aHo, YTO JOHOPbLI U NaUMeHTbl ceHenbunusnpytotTea k 0. flonycTumble
npegenbHblie 3HavyeHna 30 ANSA 3TUX U3AeNUA OMKHbI OblTb CHKEHbI N5 CBEAEHUSA K MUHUMYMY BO3MOXHOCTU CEHCU-
6unusauunn. MNMpusHaHo, 4To Npu 06paboTke KPOBK B OKCUreHaTopax Wau cenaparopax, Wan ycTpoiicTBax ANs cepAedHo-
NIEero4yHoOro WyHTUPOBAHUA NOMb3a MepeBelnBaeT PUCK NPYMEHEHUsA Takux W3Aenuit, N 370 Bbi3biBaeT HEOOXOAMMOCTb
paccMoTpeHns JoNyCTUMbIX KpaTKOBPEMEHHbIX Npefenos AN Takux n3genuii. B cnyyae ncnonb3oBaHns ycTpoicTe ans
3KCTpakopnopasbHO OUYNCTKA KPOBY B TeYEHWe A/IMTENbHOr0 BPEMEHU MOXET BO3HWKHYTb MOTPEOGHOCTb B NPEBbIEHNN
MaKCMMasibHOM [03bl Ha MPOTSXEHUN XWU3HW, U 3TO TOXe TpebyeT paccMOoTpeHns. B cnyyas npocTbiHel, KOHTaKTUPYOLLUX
C HEMOBPEXAEHHON KOXel, He 0XMnAaeTCcs Kakoli-Nnmbo CUCTEeMHOW TOKCUYHOCTU, 1 6e30MacHOCTb nauneHTa fomkHa 6biTb
rapaHTupoBaHa cooTBeTcTBMeM TpeboBaHMAM TCL unm Tecta Ha pasgpaxeHue.

F.2.2 MpepenbHble 3HAYEHNA AN UHTPAOKYNAPHbIX JINH3

MpefenbHoe 3HaYeHne 418 0CTaTOYHbIX BELWECTB B UHTPAOKYIAPHbIX IMH3aX (M3A4enuns, UMNAaHTupyemMble B r1as)
coctasnseT 0.5 mkr 90 Ha NMH3Y B feHb. DTO NpejefibHOe 3HauyeHne He COOTBETCTBYeT MpefesfibHbiM 3HAYeHUAM npu
NoCTOSAHHOM BO34€elCTBUN CO cpefHel AHEeBHOW 40301 B 0.1 Mr (100 MKr) B €Hb B TEYEHUE BCEW XU3HU. DTO 0COGLIN cny-
Yali. B KOTOPOM MakcuManbHas AelicTBylowas fo3a He f0/KHa NpeBbllaTh NpeaesbHoro 3HavyeHns 0.5 MKr/cyT Ha NIMH3Yy.
Takoe orpaHuyeHne Heo6XoAMMO ANA TOro, YToGbl NPefoTBPaTUTL pasgpaxatwlee geiictene 30 Ha TkaHu rnasa (cm.
ccbinkm (44). [117]. (118]. (119] n (167)). MponopumoHanbHO paccyMTaHHble NpefesbHble 3Ha4YeHUs NPUMEHSAIOT ANSA APYTNX
VNHTPAOKY/IAPHbIX U3[eNnii Ha OCHOBE MaccChl N3feNns, NPUYeM Maccy UHTPaOKYNSPHON NNH3bI NPUHUMAIOT paBHOM 20 Mr.

Ecnu ocTaTouHble konmuecTBa 30 KOHTPOAUPYIOT, KakK yKaszaHo AN UHTPaoKyNsipHbIX N3feNnii, MasioBepoaTHO, YTo
6yayT B HaMuMmn 3HaunTeNbHble kKonnyecTBa X 3T0 MOXET He ObiTb BEPHbIX* 4719 UHTPAOKY/ISAPHbIX U3AENNIA, caenaH-
HbIX 3 BA3KO-31aCTUYHbIX X*aTepuasnos. cogepxaluunx xnop. B Takmx cnyvasax ceoiniku (44], (117]. (118] n (119] ykasbisatorT,
4YT0 ypoBeHb OXI. NpUBOAALLMNIA K OPTaNbMOIOTMYECKOR TOKCMYHOCTH, MPUMEPHO B YeTbipe pas3a Bbllle, YeM COOTBETCTBY-
townii yposeHb 30. OT0 HE06XOANMO NMPUHUMATL BO BHUMaHWE NpU OLeHKe NPUeMnemMocTn ypoBHei IXI. cBA3aHHbIX C
TakUMW U3LENUAMMN.

F.2.3 CenapaTopbl kN1eTOK KPOBU, NPUMeEHSiEMble B 3a60pe KPOBU AOHOPaA UK NayneHTa

MakcumanbHO JONyCTUMbIX* npegenbHbiM 3HaveHnem ans 90 asnaetca 10 mMr Ha usgenve. MakcumanbHo gony-
CTUMoOe npefesnbHoe 3HavyeHne ans XM He AO/KHO NpeBbilwaTh 22 Mr Ha u3genve. 3Tn n3genns NCnonb3yT AN 3abopa
athbepesa. 3TOT npegen yunTbiBaeT MHOTOKPATHOE MCMOJIb30BaHME Takvnx U3fennii ¢ MHAMBUAYabHBIMU JOHOpaxL Wan
naumneHTax*u.

B gaHHOM cnyuyaB npeAnosioeHHOe N0 yMOMYaHUio OJHOBPEMEHHOe WCNONb30BaHne NATU U3fenuii KaxeTcs go-
CTaTOYHO KOHCEPBATMBHbLIM. EC/IM NpeAnonoXunTb, YTO TONIbKO ABa U3AeNns UMetoT Xyjlime pedynbtatel. UTF yBenmuutcs
¢ 0.2 go 0.5. 310 noBbICUT fonycTuMblii npegen fo 10 mr 30 (okpyraeH ¢ 10.5 mr) (cMm. ypaBHeHua F.1 n F.2).

Ana 30:

TE =Tl « M& mUTF = 0.3 mr/kr/cyT « 70 kr « 0.5 = 10.5 mr/cyT. (F-1)
26



FOCT ISO 10993-7—2016

Ana OXr:
TE=TL MB UTF =0.64 mr/kr/cyT - 70 kr «0.5 = 22.4 mr/cyT. (F.2)

F.2.4 OkcureHatopbl 1 cenapaTopbl KPOBYU

MpegenbHoe 3HavyeHne JONyCTUMOi [03bl ANA Taknx usgenuii coctasnseT 60 mr gna 30 n 45 mransa XTI 3a 24 u.
[aHHble U3genus NpUMEeHsIoT B psfe CepbesHblX onepauuii, Takux Kak Xupypruieckue onepauun Ha oTKpbITOM cepue.
Takue npoueaypbl NPOBOAAT HA UHAWBUAYANbHBIX NaLMeHTax He 60/ee YeM OAWH UK ABa pasa Ha NPOTSXEHUN XNU3HN.
Tak Kak aTv u3genuns nNpuMeHsoT OAWH JeHb UAn MeHee, cTaHAapTHbIN UTF B 0.2 kaxeTca yepecyyp KOHCepBaTUBHbLIM.
UTF B 1.0 kaxeTcs 6onee pasymHbiM. Mpu Takom UTF gonycTumeblii npegen ysenuuutcst go 21 mr 30 u 45 mr IXI
(cm. ypaBHeHus F.3u F.4). Mpegen 30 oTpaxaeT TekyLLyto CNOCOO6HOCTb Npon3BoAnTeNs yaanate 30 13 3TUX OCTAaTOYHO
60nbLINX n3genuii. Mpu Taknx 06CTOATENLCTBAX 3TO fanbHelillee TpexkpaTtHoe cmsArdyeHne npegena 90 060CHOBaHO.

Ansa 30:

TE =Tl «MB «UTF = 0.3 mr/kr/cyT 70 kr « 1 = 21 mr/cyT. (F.3)

YuutbiBas 0guH AeHb NPUMeHeHUs unu meHee: 21 mr/cyT « 1 cyT = 21 mr/usgenve.
Ansa OXr:

TE =TI «MO «UTF = 0.64 mr/kr/cyT - 70 kr » 1 = 44.8 mr/cyT. (F.4)

YunTbiBas OANH AeHb NPUMEHEHNA unu meHee: 44.8 mr/cyT « 1 cyT = 44.8 mr/usgenve.

F.2.5 N3penvsa, npumeHssemble Npu cepheyHo-1ero4yHoM WYHTUPOBaHUU

MpegenbHbIM 3HAYeHNeM A0NyCTUMOI [03bl A4NA Takmx nsgenuii asnaTca 20 mr gna 30 B 24-yacoBoii nepvog.
3TN n3genns NpUMEeHsIoT B psifie Cepbe3HblX onepatunii, Taknx kak Xupypruyeckve onepauun Ha oTKpbITOM cepgue. Takve
npoueaypbl MPOBOAAT Ha UHAMBMAYANbHbIX NauMeHTax He 6onee YeM OAWH WM ABa pasa Ha MPOTSXKEeHWUU XWU3HU. Tak
KaK 3TW U3Aenus UCNonb3ylT OAUH AEeHb AN MeHee, CTaHAapTHbIA dakTop yTunusauun (UTF) B 0.2 kaxeTcst Yepecuyp
KoHcepBaTuBHbIM. UTF B 1.0 kaxeTca 6oniee pasyMHbIM. [pn Takux o6CTOATeNbCTBAX 3TO fanbHelillee TpexkpaTHoe
cMmaryeHune npegena 90 o6ocHoBaHo. Mpegenbl Ana X[ NpUMEHNMbI.

Ans 30:

TE =Tl *Mq *UTF = 0.3 mr/kr/cyT - 70 kr - 1 » 21 mr/cyT. (F.5)

Mpumeuyanne — O6GPaTUTL BHUMAHWE, 3TO 3HAYEHME OKPYI/IeHO 40 20 Mr/CyT AN 3TUX U3AENWiA.

YunTbiBas OAUH fieHb MPUMEHeHnsa uan mMeHee: 20 mr/g ¢ 1 cyT = 20 mr/usgenve.

F.2.6 YcTpoiicTBa AN aKCTpakopnopasbHONW O4YNCTKN KPOBM

STV N3enna NPpUMEHSTCS 418 NauMeHTOB MHOrOKpPaTHO, 4acTo B TeYeHne MHOrux net. MNpu yctaHosneHun gony-
CTUMBIX MpefeNbHbIX 3HAYEeHN ANA 3TUX U34enmnii Heo6Xo0ANMO YUNTbIBATb MNOJb3Y, NOYYEHHYI0 OT CUUCTKM KPOBU. Mak-
CMMasibHO fOoNyCTMMOE MpefesibHoe 3HaYeHne A8 Kaxoro n3genus, NnprMeHAeMoro Ha nauneHTa, 6b1/10 yCTaHOBNEHO
C y4eTOM MCMoOMb30BaHWUA TpuHaguatn (13) Takux nsgenuii B Kaxablii Mecal, npu ycnosuu makcumasnbHO AOMNyCTUMOro
npegena kak oAHy TpMHauaTyld MakCcumanbHO gonycTtumoro npegena 3a 30 gHeid, koTopbiM siBaseTca 4.6 mr gna 90
n4.6 mr gnsa 9Xr. MakcumansHo gonyctumas gosa 90 B 2.5 1 Ha NPOTSXKEHUN XU3HU MOXET ObiTb MpeBbllleHa, ec/n
cobnogeH gonyctumblii npegen 30 B 4.6 Mr Npu KaXAoM UCNOMIb30BaHUW. [JONOMHNTENIBHO MakchMasibHO fonycTuMas
fo3a OXI B 10 r Ha NPOTSXEHWM XN3HU MOXET 6bITb NPEBLILIEHA, €CIM COGNIOAEH f0NYCTUMbIA npeaen X B4.6 Mr npun
KaXX[,0M NCnonb3oBaHnu. Ytobbl npeBbicuTb 403y D0 B 2.5 r HA MPOTSXEHWUN XU3HW, NaUMeHT, NoABepraoLmniica ounctke
KPOBU, O/IXEH noslyyaTtb 4.6 Mr 90 13 pa3 Kax/blii MecsiL, 1 Takoe BO3feicTBME AO/HKHO Nnpojomkatbest 3.5 roga. Takum
e 06pa3om npegesnibHO gonycTumas Aosa IXI Ha NPOTSHKEHNMN XU3HN MOXET 6bITb NpeBbIlleHa Nocae NnpumepHo 14 net
NpUMeHeHVs nayMeHTaMu B TepPMUHasIbHOW CTaAnmn 3a601eBaHUs NoYek.

Ana 30:

- [l03a Ha NPOTAXEHUN XNU3HN B 2.5 1 = 2500 Mmr;

- MakcumanbHO AonycTumoi fo3oii 30 npu Ucnonb3oBaHWM 13 aKCTpakopnopanbHbIX U3AENNiA OYNCTKN KPOBU B
Mecsy asnaTca 60 wr.

- T. e. noTpe6ytoTcst 2500 mr/(60 mr/mec) = 42 mec, Uiv npuMepHo 3.5 roga, YTo6bl 4OCTUYb MAKCMMasbHO fONYCTH-
MO [03bl DO Ha NPOTSHKEHNM XU3HU NPU UCNOIb30BAHUN TaKUX U3AENWIA.

Ans 9XT:

- fl03a Ha NpoTsXeHUn xun3Hu B 10 r = 10 000 wmr;

- MakcumasnbHO gonycTumoit fo3oit 3XI npu ncnonb3oBaHnn 13 akcTpakopnopasibHbIX U3AeNnili O4NCTKN KPOBU B
Mecsay asnaTca 60 wmr.

- T. e. noTpebytotcsa 10 000 mr/(60 mr/mec) = 167 mec. v NnpumepHo 14 net. 4To6bl 4OCTUYL MaKCUMabHO A0MNy-
cTMMOI A03bl DX Ha NPOTSHXKEHUN XN3HW NPU NCMONb30BaHNN TaknX U3LesNiA.

27



FOCT ISO 10993-7—2016

F.2.7 MIpOCTbIHN B KOHTaKTE C HEMOBPEXAEHHON KoXel

MpOCTbIHN B KOHTaKTe C HEMOBPEXAEHHO! KOXeil NPUHOCAT Nonb3y naymeHTam ¢ MUHWMabHbIM PUCKOM. XUpyp-
rmyeckune nNpocTbiHN UCMONBL3YIOT ANSA CBEAEHUSA K MUHUMYMY PacnpoCTpPaHeHUs MHMEKUNOHHbIX areHTOB NaymMeHTy n ot
Hero, Takum o6pa3oM Cnoco6CTBYA COKpalleHWto nocneonepaunoHHbIX nHpekunii. He nokasaHo, YTo MeANLUHCKNE N3-
[eNVa. KOHTaKTUPYILNe C HENOBPEXAEHHON KOXel, Bbl3blBAlOT CUCTEMHYI0 TOKCMYHOCTb. 3HayeHus npegena nepeHo-
cumoro koHTakta TCL anss 30 n 3XI oCHOBaHbl Ha MECTHbIX TOKCMYeckux adpchekTax. Takum obpa3om, 3HaveHus TCL
B 10 mr/cm2 gna 90 un 5 mr/cm2 gna OXI wnu n3genuve, Bbi3biBallee He3HauNTeNlbHOE pasfApaxeHne npu UcnbiTaHun
cornacHo ISO 10993-10. ABNSATCA NOAXOAALMMN CBA3YOLWUMN Npeenammn 415 NPOCTbIHEA B KOHTAKTe C HEMOBPEXAEH-
HOW KOXe.

F.3 O6ocHoBaHue ans 4.4

F.3.1 O6wue nonoxeHus

3T0T naparpad fAaeT o6lme 060CHOBaHNS A5 KaX/AO0 13 OCHOBHbIX YacTeil 4.4.

F.3.2 SQkcTpakuua us nsgenuii

KpuTuueckum napameTtpom B peryimpoBaHMM OCTATOYHOrO cogepxaHusa 30 npu cTepunusauun siBnsetca [osa,
KOTOPYIO MOXET Nosy4nTb NauMeHT an noib3oBaTtenb Npu NPpUMEHEeHUN n3genuii, CTepuan3oBaHHbIX JaHHbIM COCO60M.
[lna TOro YTo6bl OLLEHUTH A03Y, MOJYYEHHYIO NALMEHTOM UM Nofib3oBatenieM, He06X0ANMO NPUMEHATb 3KCTPaKLMOHHbIE
MeTOAbl, KOTOpPble MOAE/IMPYIOT YC/I0BUSA 06bIYHOrO NPYMEHEHUs U3fennsa. B HEKOTOPbIX C/ydasx 3TOr0 MOXHO [4OCTUr-
HYTb NyTeMm 3anofIHeHNs U3genuns BOAON, B TO BPeMSA Kak B APYrnX ciayyasx MoXeT notpeboBaTbcsi 60/1ee CNoXHOe MOo-
fenuposaHue. BKIOYaloLee NOCTOSHHbIV NMOTOK XUAKOCTU. YCTaHOB/IEHO, YTO €C/IM B UCYepnblBalOLLel 3KCTpakymMn npu
onpeAenieHny oCTaTOYHbIX BELeCTB, NPUCYTCTBYOWMUX B U3Aenuun, cobniogaloTcsa Bce TpeboBaHWA, TOrga SKCTpakuus,
MoAenupyioLLas ycnoBusa NpUMeEHeHUs, MOXET 0Ka3aTbCs HEHYXHOIA.

Mcnonb3yemoe MOHATME uMcYepnbiBaOWEen 3KCTpakuuy BKAOYAET MOJIOKEHWEe, COr/lacHO KOTOPOMY 3KCTpakuus
[Oo/MKHa npofosmkaTbCcs A0 Tex Nop. Noka Ha nocnefHeM 3aTtane NnosyyeHHbIl BbIXod aHanu3vpyemoro BeliecTsa byaeT
cocTaBnsATb MeHee 10 % BbIXxOoAa aHa/nM3MPyeMOro BelecTBa Npu MepBol akcTpakuun. laHHOB TpeboBaHWe He Noaxo-
[AUT. Korja BbIXOZ NPV NepBoli aKCTpakuun oYeHb Man. MNocnefHee 6biBaeT B c/yyYae U3Aenunii ¢ ManbiM cofepxaHuem
OCTaTOYHbIX BelecTB uan B obpasuax, u3 KoTopbiX aHann3Mpyemoe BellecTBO BblAeNAeTCa C 0YeHb Masioli CKOPOCTbIO.
B Takux cnyyasx akcTpakuuio cnegyet Npofosnkarb 40 TeX Nop. noka yBesimyeHne o6Lero cogepxaHus aHanm3npyemoro
BELeCcTBa, 3KCTParnpyemMoro 3a HeCKoJIbKO 3Tarnos, CTAaHOBUTCA aHa/IMTUYEeCKN He3HauYNMBbIM.

F.3.3 AHanuTnyeckue metoabl

F.3.3.1 CtabunbHocTb 30 B pacTBope

Kaxgas nabopatopus AO/XHA NPOBECT COOCTBEHHOE MCCNefoBaHNe cTabuIbHOCTM 415 OnpeAe/ieHns cpoka roa-
HOCTU CBOWMX KOHTPOJ/IbHbIX PACTBOPOB OCTATOYHOrO konmuectBa 30. B heKTNBHbIA KOHTPONbHbLIN PacTBOp AO/IKEH CO-
fepxaTb He MeHee YeM 0603HaYEeHHbI NPOLEHT UCXOAHOW KOHLLEHTpaLuMmn B nocnefHuii AeHb YTBEPXAEHHOIo CpoKa rof-
HOCTU CTabUbHOCTW. B NpOTMBHOM C/lyyae BCE KOHTPOJIbHbIE PACTBOPLI CNefyeT U3roTaBMBaTh Ha eXeHeBHOR OCHOBE.

Bo BpemMsi MexnabopaTopHbIX CpaBHWUTEsNbHbIX WUCNbITaHW MeToga onpegenenns 30. onucaHHoro B K.4.4
(cm. [140]), 6bI10 NpoBEAEHO UCC/Ie0BaHNe CTabUNbHOCTM KOHTPOSbHbIX pacTBopoB 30 B 3TUN0BOM cnupTe. KOHTpO/b-
Hble pacTBopbl 30 B KOHUeHTpauuax 25. 50 n 100 mkr/mMAa 6blaV NPUrOTOBMEHbI U XPaHUINCh Kak Npu Temnepartype Xo-
NofunbHOW Kamepbl, Tak 1 npu Temnepatype 40 "C. 3Tu KOHTPO/bHbIE PacTBOPbI aHanNM3MpoBasy B pasHble Nepuofbl
BpemMeHun B TeyeHue 6 Hef. [laHHOB uccrefoBaHne nokasano, 4to 3a 2 Heg npu temnepatype 40 "C koHueHTpauusa 30
CHMxanacb 40 70 % UCXOAHON KOHLLeHTpauumn Ans KOHTPO/IbHbIX PACTBOPOB KOHLEeHTpauueid 50 n 100 mkr/mMn. B cnyvae
XpaHeHus npu TemnepaType Xo/n04ubHONR kamepsbl (natoc 5 'C) BNioTb 0 60 CyT BCe KOHTPO/IbHbIE PacTBOPbI OCTaBa-
nnck ctabunbHbIMK B Nnpegenax 10 % WCXOAHON KOHLeHTpauuu.

F.3.3.2 CtabunbHocTb IXI B pacteope

Mepep MexnabopaTopHbIMU CPABHUTENBHBIMU UCMbITaHUsMKU XTI 11 nabopaTopunii yuacTBoBasM B U3YyUYEHUU CTa-
6GUNBHOCTU KOHTPOJIbHbIX pacTBopoB OXI. BoAHble KOHTPO/bHbIE pacTBOpbl X[ GbIAN NPUrOTOBMEHbI B OfHOW nadopa-
TOpWUM 1 NnepefaHbl BCEM yYacTHMKAM aKcnepumeHTa [locne npubbiTUS Ha MECTO aHann3a KOHTPO/ibHble PacTBOPbI Xpa-
HUNCL NpU TemnepaTtype X0a04u/bHON kamepbl. 3TN KOHTPO/IbHbIe PacTBOPbI aHa/IM3MpPoBasan, NPUMEHSAS pa3nyHble
TUMNbl KOJIOHOK, B pa3Hble nepuojbl BpeMeHW: cpa3y nocsie focTaBku, CnycTs Hegeno u yepes 2, 3. 4. 8 n 12 Hep nocne
JocTaBku. M3yyeHne nokasaso, YTO B TeUEHME NepBbIX 2 Hej, KOHLEHTPaL A 3HauYnTeNIbHO He n3meHsnack. bbino caenaHo
3aK/0YEHNe, YTO KOHTPO/IbHbIE pacTBOPbl AXI cTabW/bHbI B Cly4aB XpaHeHUs Npu TemnepaType Xo/0AUIbHOW kaMepbl
B TeyeHue no kpaiiHei mepe 14 cyT.

F.3.3.3 /InHeHOCTb cTaHAapPTHOW KpuBOIi

B npgeane metoauku, npefcraB/ieHHble B HACTOsWEM CTaHAapTe, A0/DKHbI 6bITb NPUMEHNMbI KO BCeli 061aCTU KOH-
LeHTpauuii. Heo6Xo4NMbIX 47151 OLLEHKN COOTBETCTBUA Npefe/ibHbIM 3HaUYeHUAM, YCTaHOBNEHHbIM B 4.3. TOYHOCTb MeToAa,
npegensl o6HapyXxeHus, npegesnbl KONNYECTBEHHOTO onpeaeneHns N MNHeRHOCTb Kann6pPOoBOYHO KPUBOM AO/MKHBI BbITh
YyTBEPXAEHbI.

F.3.4 O6ocHoBaHue gns n. 4.4.7.1, LaHHble aHann3a n UX UHTepnpertayuns

MpeacTaBneHa cooTBeTCTBYOWAsAs 06paboTka faHHbIX, KOTOpas gaeT BO3MOXHOCTb MCC/efoBaTeslo BbIYUCANTL
YPOBHU OCTATOYHbIX BELLECTB B U3Ae/UN 1 HA OCHOBAHWUW 3TOr0 — BO3MOXHYIO 03y, BO3[eCTBYIOLYI0 Ha NauueHTa. J1o
Nno3BO/IAET BbINyCKaTb NPOAYKL IO B COOTBETCTBMM C TPEOOBAHNAMMN, NepeyncneHHbiMy B 4.3.
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Mpunoxexne G
(cnpaBoy4HOE)

YcTaHOB/IeHUe NpofesibHbIX 3HaueHuin gna 30

G.1 O6uime nNonoxeHns

Mopxopn, onncaHrHbli B ISO 10993-17. 6611 MCNONb30BaH A5 NOMYYEHNA 3HAYEHWIT OTPaHUYEHHOr0, A/IMTENbHOTO
1 NOCTOSIHHOTO NepeHocumoro notpe6neHus Tl ana 0. OTaenbHble 3HaYeHUsA Tl He BbIYUCASNNUCH 419 pasHbiX NyTel
BO3AeicTBuA. MonyyeHHble 3Havenns Tl gna 90 6bian npeobpaxeHbl B 3HAa4YeHUs [ONYyCTUMOro npejena u npegena
134enusa n cpaBHEeHbI C NpeaesibHbIMU 3HavYeHnamu, npusedeHHbiMu B ISO 10993-7. insa kateropmm orpaHNYeHHoro Bos-
AelcTBMA 6blAN NPUHATBI NOYYEHHbIN Tl 1 COOTBETCTBYOLWMIA Npeaen n3genna us npeactaB/ieHHOR 34ech oueHkn. 4na
KaTeropuin 4NMTEeNIbHOTO U MOCTOSAHHOTO KOHTakKTa Obl/IN COXpaHeHbl CyliecTByloLne npegensl U3 nsgaHua 1995 roga,
XOTSi NoflyYeHHble 3HayeHus Tl U cooTBeTCTBYWOLME Npedenbl W3genns u3 npeAcTaBfieHHON OLEHKU NnoAfepxusatoT
60nee BbiCOKMe YpoBHWU. O6OCHOBaAHUEM /151 COXPAHEHUS TEKYLLUX NpeAenoB CAYXUT yCnelHasa KIMHnyeckas uctopus
nocne NpuHATUA nsganus 1995 roga u cnocobHOCTL NPoON3BOAUTENEN COOTBETCTBOBATL 3TUM Npegenam. Kpome Toro,
Ha faHHbIi MOMEHT He CyLlecTBYeT K/IMHUYECKON AN NpOM3BOLACTBEHHON NPUYMHbLI 41 MOBbIWEHNS CYLLECTBYIOLNX
npeAenos Ana kateropuii 4NMTENbHOTO U NOCTOSHHOMO KOHTaKTa 40 YPOBHel, NoaAepXmBaemMblX ONMMCAHHON B HACTOS-
LWem cTaHAapTe OLEHKOM.

B kaTeropuu orpaHu4eHHoOro'gnutenbHoro Bosgeiictsna TI B 0.3 Mr/kr/cyT 6b1710 NOMYy4YeHO, OCHOBbIBAsACH Ha pe-
3ynbTaTax [82]. [83]. [84]. [169]. [170] n [171]. flaHHbIE 3TUX UCCNEA0BaHNI paHee UCMOb30Ba/IMCh B KAYeCTBE NOALEPXKKN
ANs npegena fnutenbHoro Bosgeictensa 90. Moguduunpyowmii haktop MF-30 6b111 NPUMEHEH K JaHHBIM, OCHOBbIBAACh
Ha UF1-30 gnsa yyeta MexvHAnBuAyanbHol BapnabunbHocTn n UF2 B 1 AnsA yyeTa MexXBUAOBOW pasHULbl B 4€ACTBEH-
HocTu. MpepocTaBneHo 060CHOBaHMe BblGopa 3HauYeHuh ans UF1 n UF2.

B kaTeropuu nocTosiHHoro BosaeiicTaua Tl B 0.02 Mr/kr/4 661710 NONy4EHO, OCHOBbLIBAACH Ha KaHLLepPOreHHbIX adhdek-
Tax. v 6blN10 BbIBEIEHO, UCMO/b3ysi MOJENMPOBaHNe «[03a — OTBET» Ye/l0BeYeCKUX AaHHbIX. [pyrne noaxodbl K oueHke
KaHL,epOoreHHOro pucka 6blau TaKke uccnefoBaHbl A5 Nonyyenns Tl Ha OCHOBe paka.

HekaHueporeHHblli TI nocTosiHHOro Bo3aeicTeus B 0.03 Mr/Kr/g MOXeT GbITb NOlyYeH, OCHOBbLIBAsICb HA HETaTUBHOM
B/IMSTHUW Ha crepmaTtoreHes, HabnaaemMoM nocne ANMTeNbHOro MHransAuMoHHoro BosaeiicTena 30 Ha makak Cynomolgus
(cm. [107]. [108] 1 [109]) n MF-60. MF. ucnonb30BaHHbIi ANA NONYyYEHUS HeKaHL,eporeHHoro Tl npy NOCTOSIHHOM BO3feii-
cTBumn BknovaeT UF3 ans akctpanonsunm LOAEL B NOAEL.

G.2 BeepeHue

C MoMeHTa ny6nukauuy HacToswero cTaHaapTa nosiBUINCL HOBble faHHble 0 HEeraTMBHOM BAUsHUM S0 Ha ue-
/I0BEKA U 9KCMEPUMEHTASbHBLIX XUBOTHbLIX. [OMOMTHATENILHO MOSIBUIUCL faHHbIE AJISi CHUXKEHUSI HeonpeaeeHHOCTH
Npn OLEHKe OTHOCWUTEsIbHOW YYBCTBUTE/ILHOCTU YE/I0BEKA U IKCMEePUMEHTAsIbHbIX XUBOTHbIX K 3TOMY COEAMHEHWI0 1
BapuaTMBHOCTU OTBETA CPeAn YesioBeyeckoii nonynsauum Ha 0. Kpome Toro, NOSIBUMANCL HOBblE UHCTPYMEHTbI (Hanpu-
Mep. OpMEHTUPOBOYHAS 403a U (DAPMaKOKMHETUYECKOE MOLE/MPOBaHNe Ha (PU3MOIOTNYECKO OCHOBE), N03BOAsOL e
60/1e€ TOYHO OLEHWUTb puUck Bo3gelicTBus 0. JTa OLEHKa pucka CAYXWUT oCHOBOI BbiGopa Tl, UCNOMb3yeMoro B Ha-
CTOsILLEM CTaHgapTe.

G.3 MeTogbl

G.3.1 O6uwmre nonoxeHns

Mopxof, onucaHHbli B 1ISO 10993-17. 6611 MCNOMb30BaH A5 NONyYeHnit 3HadeHunin TLana 30 npu pasnnMyHoii npo-
[O/KNTENbHOCTN BO3AeiCcTBuSA.

CyuiecTByeT BO3MOXHOCTb, YTO NauueHT 6yaeT B KOHTakTe ¢ 0. BblAeNsseMblM MeAULUHCKAMUN U3LEeNNAMU Npu
KOPOTKMX WAN JOTUX CPpOKax: B pesynbTaTe criefyeT BbIBOANTb 3HAYEHUS OrPaHNYEeHHOro/ANTeNbHOIO 1 NOCTOSIHHOrO Tl
ANS faHHOTO coeAuHeHust. [JonoNHUTEeNbHO NauneHTbl MOryT KoHTakTupoBaTb ¢ OO pasfiMyHbIMU NYTAMU BO3AENCTBUS.
XoTs 06bIUHO NaLMeHTbl KOHTaKTUpYT ¢ 30 napeHTepasbHbIMU NyTAMU BO3AEWCTBUS B K/IMHUYECKNX YCMOBUAX, CyLle-
CTBYET O4YeHb MasIo fJaHHbIX MO TOKCUYHOCTU 4NN NOMyYeHWs 3HauveHuid TI ansa aTux nyTeil Bo3geiicTeus. Hanpotus, cy-
uecTByeT o6WwMpHan 6asa faHHbIX N0 BO3AeiicTBMi0 D0 Ha 3KCMepUMEHTasIbHbIX XUBOTHbIX U Ye/l0BEKA UHTaNSILNOHHbIM
nyTem. [1nA MCnonb30BaHNsA 3TOr0 60raToro UCTOYHMKA AAHHbIX WHraNsiLMOHHOW TOKCUYHOCTU /19 YCTAHOB/IEHUA NapeH-
TepanbHbiX 3HaveHnii Tl gna 30. 6bin paspaboTaH MeTo aKcTpanonauum Aosbl 30 ANs ofHoro cnocoba BBEAEHUA Ha
f03bl 90 gna gpyroro cnoco6a BBeAEHUs AN NONYyYEHUs npejnonaraeMblx 3Ha4eHuit BHyTpeHHeli A03bl nocne nHrans-
LIMOHHOTO BO3AeiicTBUA.

G.3.2 3kcTpanonayns fo3bl 30 Ans ofHOro cnocoba BBefeHns Ha f03bl 30 ana apyroro cnocoba BeefeHns

Ans 30 npoBoauan JOCTATOYHO 6O/bLIOE KONMYECTBO UCCNEf0BaHWIA, OAHAKO TONbKO OTHOCMTENbHO HebonbLuas
4yacTb M3 HUX Kacanacb OLEeHKV napeHTepasbHbiX NyTeli BO34eACTBUA. TeM He MeHee N3BeCTHa CTeneHb, C kakol abcop-
6upyetca 30 nocne WHranALMOHHOTO BO3AeiCTBUSA, cnefoBaTe/lbHO, AO/MKHO GblTb BO3MOXHbLIM NPUMEPHO BbIYMCANTL
BHYTPEHHI010 03y D0. OCHOBbIBAsACb HA 3HAHUN KOHLEeHTpauuy Bo3aeincteus 90 o0 CTeneHu, B Kakoih coenHeHne abcop-
6upyeTcsa yepes AbixatesibHble NyTu.
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A6COP6MPOBaAHHYIO 103y MOXHO Takke BblYUC/NTb, OCHOBbIBAACH HA 3HAHUW KOHLEHTpaLWu BO3AeiNcTBIS, CKOpo-
CTV BEHTUALNMN BXXVNBOTHbIX NOJ BO3AEWCTBUEM, AINTENBHOCTY BO3AeACcTBMA 1 cTeneHn abcopbuun yepes gbixaTebHble
nyTu. Micnonb3ys AaHHble [186] u (22], 66111 ycTaHOBMEHbI NPMMEPHbIE BblYMCEHNS OTHOCUTE/TbHON abcopbuny BO3ayLL-
Horo 90 nNpu pasHbiX KOHLEHTpaLuusx Bo3aeicTems (cM. Tabnuuy G.1).

Ta6nuuya G.1 — AbcopbupoBaHHas fo3a 30 B Kpbicax Npu BO34EWCTBMM pasHbIX KOHLeHTpauuii 30 B Bo3ayxe

KoHUeHTpauus Bo3aeicTausi, ppm ABCOPOUPOBaHHbIA NPOLEHT. %
10 94
33 74
50 68
100 61
1000 36

Bbluncnenne abcopbupoBaHHO [03bl B Makakax Cynomolgus ocHoBaHa Ha CpeAHeil CKOpPOCTU BEHTUAALWK
(0.83 mM3cyT). nNonyyeHHol U3 3HaYeHUid, coobuieHHbIXx duwepom [52]. ana makak Cynomolgus nog Bo3geiicTBuem
MeTaHona.

G.3.3 Moaxo OLEHKN HEKAHLLEPOTeHHOro pucka

3HayeHus Tl ANs HekaHueporeHHbix adphekToB SO 6GbIAM NOMYYEHbl NyTEM feneHns Hambonee COOTBETCTBYIO-
wnx 3HaveHnin NOAEL nnn LOAEL 13 uccneposaHuii Ha dhakTopbl HeonpeeieHHOCTH, YUNTbiBas AaHHble Mo Bapua-
TMBHOCTM oTBeTa Ha 30 B yenosevecknx nonynaunsax UFLl. noTeHuManbHON MeXBULOBON pasHULbl B 4eliCTBEHHOCTU
UF2 n HepocTaTkoB AaHHbix UF3. ISO 10993-17 nogyepknBaeT UCMOJIb30BaHNE HAayUHbIX AaHHbLIX, MPU UX HaIN4YUWK,
AN nony4vyeHus akTopoB HeonpeAeneHHOCTW, NMPUMEHSEMbIX K AaHHbIM W3 KIOYEBbIX UCCNEef0BaHWUi TOKCMYHOCTM
npy nofyyeHnn 3HaveHunii Tl. Micmonb3ys TOT Xe NoAxofd, AaHHble No BapuaTUBHOCTU B oTBeTe Ha OO B Yesi0BeYEeCKNX
nonynaumax u no geicteeHHoctTn 30 oT BMAA K BUAY Gbiy UCNO/b30BaHbl AN NoAyvYeHns 3HaveHnii UFL n UF2 cooT-
BETCTBEHHO. ®aKTOPbl, NPUHATbIE BO BHUMaHVWe Npu Bbibope 3HauveHns UF1. BkAOYalOT NOMMOPGUYECKY0 aKCnpec-
cuio hepmeHToB, MeTabonusmpyowmnx 30 B YenoBeYeckoi nonynsumMm, cnoco6HOCTb pasHbIX cTaauii 3a6onesaHus
WHIM6UpoBaTh 3T (PepMeHTbl U BapuMaTMBHOCTb CMOCO6GHOCTM BOCCTaHaBnueaTh yuiepb [AHK. YueT aTux chaktopos
npvBen K BblGoOpy 3HaueHusa ans UF1, koTopblii Bbille, YeM cTaHAapTHoe 3HayeHue 10. KOTopoe 06bIYHO MCNOJb3YHT
AN aToro napameTpa. [0 KOHTpacCTy Hay4Hble AaHHble W pesynbTaTbl hapMakoKMHETNYECKOro MOAeMPOBaHUS Ha
chusnonornyeckoli ocHose PBPK npegnonaratoT, 4To AelicTBEHHOCTb 90 Maso pasnuuyaetcs OT BuAa K BUAY, a cre-
JoBaTesibHO. 3HavyeHue Huxe, yem 10. asnaeTca nogxoaawmm ana UF2 no cpaBHeHUIO CO cTaHgapTHbIM 10. koTopoe
06bIYHO UCMOMB3YIOT AN1A 3TOro NnapameTpa.

G.3.4 Mopaxof K oLeHKe KaHLEepOreHHOoro pucka

MpumeHeHne TecTa BECOMOCTW JOKa3aTe/lbCTB NokasbiBaeT, YTO OO0 ABAAETCA reHOTOKCUYHBIM KaHL,eporeHoMm un
4YTO ONyxonu, Habngaemble Y XUBOTHbLIX, TaKKe NPUMeHUMbI 1 K itogam. ISO 10993-17 no3sonseT pa3nyHble Noaxobl,
KOTOpble MOTYT 6bITb PACCMOTPEHbI NPU BbIYNC/IEHUN KaHL,EPOreHHOro 3HayeHnus Tl A5 reHOTOKCUYHOTO KaHLeporeHa.
Takum xe 06pa3oM KaHLeporeHHble 3HayeHns T1 6bIN0 NoyYeHbl, UCMOMb3YS MHOXECTBEHHbIE NOAXOAbl, & UMEHHO: NPo-
cTas nuHeliHasa akctpanonauna ns LOAEL. npumeHeHne hakTopos HeonpegeneHHocTn UF k LOAEL n npumeHeHne mo-
[enupoBaHus «o3a — OTBET».

G.3.5 3phekTbl, HE yUnTbiBAEMble NMPU BblYUCAEHUN 3HaYeHnn Tl gna 30

3HauveHua T| gns 0. oCHOBaHHbIE HA KaHLEePOreHHbIX NN HeKaHLeporeHHbix adppektax, Heo6sa3aTesIbHO YUNThI-
BalT MMMYHOOTNYeckne adhpekTbl, Takme Kak peakuum runepyyBCTBUTENBHOCTU U aHadmnakcns, a Takke Heobs3aTeb-
HO BK/IOYAIOT Takne adppekThbl, kKak remosin3. Moryt notpe6osartbecsa gpyrue noAxofbl, YTo6bl 3aWUTUTL NALUEHTOB OT 3TUX
ahbhekToB, KOTOpbIE CBA3aHbI C Bo3gelicTerem 0.

G.4 HekaHueporeHHble 3HavyeHua Tl gnsa 30

G.4.1 O6Lwee npeacTaBneHne

Bbluncnenne 3HauveHus Tl He Ha ocHoBe paka Ansa 30 Bk/YaeT:

- BbI6Op cooTBeTCTBYOWMX 3HaueHnii NOAEL n LOAEL u3 nutepatypsl 1

- BbI6Op (hakTOpOB HeonpeAeNeHHOCTM AN yyeTa BapnaTUBHOCTM B Ye/I0BEYECKOW NonynsaumMmn, MexBnuaoBoin pas-
HULBl B e/iCTBEHHOCTN 1 HeA0CTaTKOB AaHHbIX.

OTn warun onucaxbsl B G.4.2 n G.4.3.

G.4.2 BbI60Op Hay4HbIX UccnepoBaHuii

G.4.2.1 Kateropusi orpaHM4eHHOro/AnnTenbHOro Bo3aeincTens

He cyuiecTByeT agekBaTHbIX faHHbIX MO TOKCUYHOCTW Pa3oBOi A03bl ANA yCTaHOBNAEHUS T kaTeropun orpaHnyeH-
Horo Bo3geicTeua ana 0. Tem He meHee B ISO 10993-17 oTMeYeHO, 4YTO BCe JOCTYMHbIE faHHble AO/DKHbI ObITb yuTe-
Hbl B KOHTEKCTE NOHMMAaHWA 06Liero Npodunsa TOKCMYHOCTN BelecTBa. OCHOBHbLIM MOAX0A0M SABNSETCA UCMNO/b30BaHNe

30



FOCT ISO 10993-7—2016

[laHHbIX MO OCTPOIi TOKCUYHOCTW (Hanpumep, fAaHHble uccnefoBaHuii 14 g unn mMeHee) ANA yCTAHOBNEHUS Npepenos
orpaHW4yeHHOro BO3[eiCcTBNSA NN KpaTKOCPOUHbIX Npefenos.

CnepoBaTtesibHO, flaHHble 60/1ee A0/ITOCPOUHBIX NCCNEef0BaHNA 6blM MCNOMb30BaHbI 415 YCTaHOBNeHUA Tl kaTero-
pvK orpaHMyYeHHoro Bo3geincTaus.

B tabnuue G.2 cymmupoBaHbl Hanbonee 3HauvMble gaHHble 415 nonyyeHns Tl kaTeropum orpaHuyeHHoro/ganTenb-
HOro BO3AeiCTBUA. TeM He MeHee HYXHO y4ecTb, YTO ApYyrue uccaefoBaHuns, KpOMe BK/IIOYEHHbIX B ceaytolne Tabnuubl,
6bI/IN paccMOTPeHbl B NpoLecce YyCTaHOBMEHUA 3HaueHunii Tl gna 0.

Bypapa v Bypappg (203] onucanu nuccnefosaHune, B KOTOPOM CO6akmn nostyyasnn nofkoxHble nHbekuun 30 B fo3ax 6.
18 n 54 mr/kr (no3xe agantTuposaHo Ha 36 mr/kr) B TeyeHne 30 nocregoBaTeibHbIX CyTOK. TeM He MeHee Tak Kak UCMosib-
30Bas10Cb HEGO/IbLIOE KOINYECTBO XUBOTHbLIX, 3TV pe3y/ibTaTbl HEMb35i C YBEPEHHOCTbLIO UCMO0/1b30BaTh /19 YyCTaHOBIEHUSA
orpaHnyeHHoro/gnuTensHoro Tl.

Ta6nunua G.2 — VccnepoBaHus, UCNob3oBaHHbIe AN BbluUceHNs Tl kaTeropum orpaHu4eHHOro/aanTenbHOro Bo3-
aelicteus gna 90

o NOAEL. LOAEL, Wcecneposa-

Bupg 2 Bo3pgeiicTBue wrikria kg O pektbl npu LOAEL A
Cobaka MK 6. 18 unu 54 mr/xr 6 18 MoTeps Beca, N3MEeHeHUs [203]

exenHesHo m30 cyT B Koarynauum,

NOBbILIEHHBIN BEC NeYeHn,
noyek 1 ceneseHkn

Kponwuk BB 9. 18 1 36 Mr/kr exxegHeBHO 9 18 CHUXeHHas maTepuHckas [82]

Ha recTaunoHHbI AeHb npnbaska Beca

4—16
Kpbicbl WHranaumsa 10. 33 nnan 100 mKr/kr 9 27.5 CHwmxeHne chetanbHoro [169]
6 u/cyT Ha rectalnoHHbI Beca
AeHb 6— 15

CxogHoe 3HayeHne NOAEL agna 30 6b1/10 NONYYEHO B UHFAMALUOHHOM MCCef0BaHnn, NnpoBefeHHOM CHeNInHI-
com [169]. CHMKeHHbIli heTanbHbIl BeC HabnoAancs npu Bo3aeincTenm Ha 344 6epeMeHHble kpbickl uiwepa 100 ppm S0
B TeueHue 6 u/cyT Ha 6— 15-ii geHb rectauumn. Nocne BosgeicTaus 33 ppm 30 HeraTuBHbIX 3theKTOB He HAbIOAANOCH.
Mcnonb3ysa faHHble a6cop6ypoBaHHOM f03bl UccnefoBanus B [22]. a6cop6ypoBaHHON [030M, paBHoit 33 ppm B [169],
aBnseTcs

33 ppm ¢+ 1.8 Mr/mM3/ppT *0.29 MIcyT 6/24 «0.74/0.35 kr = 9.1 mr/kr/cyT.

NpaeHTnyHble 3HaveHns NOAEL nccnefosanuii B [82] 1 [169] noBbilwaloT yBepeHHOCTb B UCMO/Ib30BaHNN 3TOr0 3Ha-
YeHus B kayecTBe 6a3sbl ANA 3HaYeHWn Tl kKaTeropny orpaHMYeHHOro/AnnTeNbHOro BO3AeicTBuISA.

G.4.2.2 KaTeropusi NOCTOSIHHOTO BO3AeicTBus

HaumeHblwasn abcopbupoBaHHas go3a, cBA3aHHas C HeraTUBHbIMU HEKaHLeporeHHbIMy adhdpekTamm nocne [on-
rOCPOYHOro MHransAuMoOHHOro Bo3aeiicTBust 30 Ha aKCNeprMeHTasbHbIX XUBOTHbIX, cOCTaBnsieT 2.0 Mr/Kr/cyT, OCHOBbI-
BasCb Ha pesysbTaTtax, coo6uieHHbIX JInHuem [107]. 3Tu nccneposatenu nogsepram makak Cynomolgus 0 ppm 30.
50 ppm 30 unn 100 ppm 30 B TeyeHue 7 y/cyT, 5 cyT/Hep B TeuyeHne 24 mec. CTaTUCTUYECKN 3HAYMMbIE CHWKEHUS B
YNCMIEHHOCTM U NOABMXHOCTU CnepmMaTo3omaos Habnwganuck B 0benx rpynnax, nogseprHyTbix 0. N0 cpaBHEHUO C
KOHTPONIAMM.

OCHOBbIBasiCb Ha cpefHeli CKOPOCTWN BEHTUNALUN, U3MEpPeHHOI B Makakax Cynomolgus. noABeprHyTbix MeTaHony
B uccnegosaHnm duwepa n ap. [52]. n npeAnonoxeHnmn, 4To NnpoueHT abcopbuposaHHoro 30 npu 50 ppm siBnseTca ogm-
HaKOBbIM AN151 KpbIC M 06€3bsiH, abcopb6upoBaHHOIi f0301i Nnocne Bo3geicTeus 30 aBnseTca

50 ppm ¢ 1.8 Mr/M3IppT *0.83 M3/cyT *7/24 «5/7 +0.68/5.3 kr = 2.0 mr/kr/cyT.

AhhekTbl Ha YMCNEHHOCTM U MOABUMXHOCTW CnepmMaro3onios, Habnogaemble B uccnefosaHun JinHua, cooTseT-
CTBYIOT Habnogaembim y nogeit, nogsepriyteim 30 [5]. n apyrum napaMmeTpaM CnepmaTto30MA0B, BbISB/EHHbIX Y 3KCMe-
PUMEHTaNbHbIX XUBOTHbIX (Hanpumep. [128]). Bonee ToOro, CTaTUCTUYECKN 3HAUMMbIE CHUKEHUSA B YACIEHHOCTU, NOABUX-
HOCTV UM MOPCHONOrMK CNEepMaTo30MA0B paccMaTpuBaloT Kak HeratuBHble adhPeKTbl B LeNsAX yCTaHOBNeHNA npeaenos
BO34elcTBUA ANa coeauHeHuin (cM. [126] u [188]). HakoHel, He cyllecTByeT MeXaHUCTUYeCKOl NPUUYMHBLI AN npeano-
NIOXEHUA. 4TO pe3ynbTaThl, Habngaembie B Makakax Cynomolgus. He 6yAyT NnpuMeHUMbl ANs Yenoseka. B pesynbrate
060CHOBAHO MCMNOMb30BaTb pe3ynbTartbl, CO06LWeHHble B [107]. ANA BblYMCNEHUS NOCTOAHHOrO NnapeHTepansHoro Tl ans
30. 0CHOBbIBAsAChb Ha HekaHLeporeHHblx apekTax.
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G.4.3 Bbl6op (pakTOpOB HeONpeAeNeHHOCTN ANA HeKaHLeporeHHbIx adekToB

Ta6nuya G.3 — dakTOpbl HEOMPEAENEHHOCTU ANA BbluncneHuns Tl

HasHauyeHune aktopa BenununHa
Onana3oH OnucaHue

HeonpeAeneHHOCTH cTaHgapTHoro UF
UF1.uHausungyanobHasa sapu- OT 100 10 10 [Ana yyeTta BapnaTMBHOCTU OTBETA MEXAY CpefHUM
aTWBHOCTb B 4YesloBeYecKom nokasaTenem 340pOBOI MOMNYNAALMM U OTBETA HEKo-
nonynayuu TOPOV Mponopuun YyBCTBUTE/bHOI Cy6nonynaymm
UF2. mexsunaoBas akcTpano- Ot 1p0 10 10 [ns yyeTa BO3MOXHOCTM, YTO YenoBek 6osee 4yB-
nauns CTBUTENIEH K HeraTuBHbIM 3dhekTaM CoefuHeHus,

YeM 3KCMepuMeHTasIbHbIE XXUBOTHbIE

UF3, kayecTBo u penesaHT- OT 1a0 100 Het Ana yyeTa orpaHUYeHWi TOKCUKONMOTUYECKNX [faH-
HOCTb 3KCMEepUMEHTasIbHbIX HbIX B HanMuuu Ansa Bbluucneuus Tl, Bkawvas oT-
AaHHbIX cytcteue 3HavyeHuss NOAEL, otcytctene NOAEL u3

[ONTOCPOYHbIX WCCNEAOBaHWA N HefoCTaToK [faH-
HbIX MO K/IMHWYECKN COOTBETCTBYIOLEMY NyTU BO3-
nencTemsa

G.4.3.1 NHanBnayanbHas BapunabunbHocTb UFL

G.4.3.1.1 Obuiee npeacTaBneHve

B ISO 10993-17 oTMe4eHO, Y4TO NpeAnoyYTUTENIbHO UMETb akTyaslbHble AaHHble 4719 OLEeHKN YenoBeuyeckoli Ba-
puaTMBHOCTM ANA TOro, YTo6bl onpeAennTb BENMUYNHY 3HaYeHus, BbibpaHHoro ana UFL. K cyacTbio, CywWwecTBYIOT AaH-
Hble 419 XapakTepucTukn BapmabenbHOCT 0TBETOB Ha DO pas3/iMyHbiX 6UOMapPKEPOB B YesI0BEYECKUX MONynAunuax, B
OCHOBHOM B NPOW3BOACTBEHHbIX KoropTax. Hanpumep. ®ykc [54] Habnogan «3ameTHble MHAWBMAYalbHbIE pa3nuns B
noABepPXEHHOCTU» B paboTHMKaX, noasepruwuxcs 0. pa3pbiBam ofHouenoyeyHol AHK B MOHOHYKneapHbIX KneTkax
nepudepunyeckoin kposu. ATn nuccnegosatTeny naeHTudULMpoBanu gse cybnonynsauymm cpeam paboTHUKoB, npodeccu-
oHanbHO nogeeprwnxcs 0. «60nee YyBCTBUTEbHYIO» TPYNNY U «MeHee YyBCTBUTE bHYI0» rpynny. Cpeaun HekypsaLwmnx
B MeHee YyBCTBUTE/IbHOW rpynne camas Hu3kasa KoHueHTpauusa 30 (4 4 cpefHeB3BeLIEHHOW KoHUueHTpauun, TWA),
cBA3aHHaa c paspbiBaMu ogHouenouveyHoi IHK. 6bina 3.5 mr/m3. Cpean HekypsALwmx B 601ee 4yBCTBUTEbHOW rpynne
camas Hu3kas KoHueHTpauua 0. cBA3aHHas ¢ paspbiBamu ofHouenoveyHoli AHK. 6bina 0.6 mr/m3. CnepoBaTesnbHO,
3HavyeHne UF1 no meHblieli mepe 6 (3.6/0.6) HeobxoaMMo ANA 3alyUTbl YyBCTBUTENbHbIX UL, B «60/1€e YyBCTBUTE/b-
HOl» rpynne oT 3TOro KOHKPETHOro reHOTOKCUYHOro adhchekTa. PasnunyHble hakTopbl MOTyT 6bITb NPUYKNHON 3TO Bapu-
aTMBHOCTM oTBeTa Ha 0. Bk/OYaa NMOAMMOPRMYECKY0 IKCNpPeccuio hepMeHTOB, OTBETCTBEHHbIX 3a MeTabonmam 30
(n3odpopm TeTa 1 rnyTaTvoH-TpaHcdepassl U 3aNOKCUArnAponassl), 1 BapnabuibHOCTb B MEXaHM3Max BOCCTAHOB/IEHUS
AHK. JononHNTeNbHO CyLecTBYOT (DakTopbl, KOTOPbIe MOTYT NOBbICUTb YYBCTBUTENbHOCTb TAXEN060/bHbIX U paHeHbIX
naumeHToB K HeraTuBHbIM adphpekTam IO OTHOCUTENIbHO 06U el nonynsunum, TakuM Kak UHrnbrpoBaHue meTtabonuye-
CKux (hepMeHTOB, KOTOpble UrpalT posb B AeTokcudukaunn 30 U CHWKEHUN YPOBHEW COMpsXeHHbIX (hakTopoBs, He-
06X0ANMBIX 47151 OCYLLEeCTBNEHNA hepMeHTHbIX peakuynii (Hanpumep, rnyTaTnoH). Kak cneactsme, BapuaTuBHOCTb, Ha-
6nofaemas B otBeTe Ha 30 B 06Lieli nonynsauun, He 06A3aTeNbHO OTpaxaeT BapnaTUBHOCTL OTBeTa, Habogaemyto B
nonynsauum naymeHtos. CnegosaTenbHO, BapnabenbHOCTb OTBeTa, HabogaemMas B 340P0BbIX B3POC/bIX MONYNAUUAX,
npogeccnmoHanbHo nogsepraembix 30 (CM. [54]). MOXeT HENOMHO NpeAcTaBUTb BapMaHTHOCTb, Habnwagaemyo cpeau
nayMeHToB, noasepxeHHbix 0.

Kaxablii 13 hakTopoBs, KOTOPbI MOXET [OMONHATL BAPUATUBHOCTb 8 YenioBeYeCcKol NoNyasuun No OTHOLEHMWIO K
HeraTuBHbIM ahdhekTam, cBA3aHHbIM C Bo3gelicTBmem O0. byaeT uccnefoBaH B AAHHON CEKLUN C LieNblo onpeAeneHns
3HaveHnsa UF1. koTopoe 6yaeT afjekBaTHO 3aluiiartb YyBCTBUTE IbHbIE CYy6nonynsayuu.

G.4.3.1.2 NMonumopusm thepmeHToB AeTokcudukauun 30

G.4.3.1.2.1 O6LwWue nonoxeHns

30 meTabonusnpyeTtcsa U. cnefosaTtesibHO, AeTOKCUMNLMPYETCA B IPbi3yHax U YesoBeke ABYMS (hepMeHTaMmn: 1ao-
opmom TeTa 1 rnytaTuoH-TpaHcepasbl GSTT1 v anokcmaruaponasoii EH. O6a 3Tux dhepmMeHTa nosimMmMopnyecku Bbl-
paxeHbl B yenoBeyeckoin nonynauun (Hanpumep. [182]. [183] u [184]). CneacTBMEM 3TUX NONNMOPEU3MOB SiBASiETCS TO,
4YTO onpeAesnieHHbIli NPOLEHT YeoBeYeckoli NoNyALMM 0XNAAEMO UMEET CHUXEHHYI0 cnocobHocTb MeTabonusauum 90
No OTHOLUEHWIO K OCTanbHOW nonynauun. Tak kak 30 geTokcuduuympyeTcs aTumu hepmeHTaMmn, oxuaaemo, 4To aoan
CO CHWXEeHHON MeTabonusauuneii 30 Haxo4ATCA B rpynne NOBbILEHHOTO PUCKa HeraTUBHbIX 3(PEKTOB MO OTHOLEHMWIO
K OCTafIbHOW nonynaunn. 3HaynTeslbHoe BHUMaHWe 6blN10 yaeneHo ponu, urpaemoii nonumopdusmom GSTT1. B Bapua-
TUBHOCTM oTBeTa Ha 0. HabNAaeMoi B YenoBeveckmx nonynauusax (Hanpumep. [50]). Tem He meHee 30 B YenoBeke B
OCHOBHOM MeTabonusupyetcs EH; cnegosatebHO, MOXHO NPeAnosioXunTb, 4To noMMopdunsm GSTT1 He fO/MKEH 3HAYK-
TeNbHO BMATH HA BapuabenbHOCTb OTBETA B YE/I0BEYECKON monynsuuv. HecMoTps Ha NPUHATYI0 OCHOBHYH posnb EH B
meTabonusme 90 B YenoBeke, Mano BHUMaHUA yAenanoch noTeHymanbHoi ponv nonmmopdusma EH nnu nirnéuposaHms
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meTabonmama 0O W. Kak cnefcTBue, pucky, BbiI3BaHHOMY Bo3geiicTBnem 30. BnusHue nonumopdguama GSTT1 n EH Ha
oTBeT Ha D0 B YesoBeyveckoii nonynauum obeyxaaetca B G.4.3.1.2.2 1 G.4.3.1.2.3.

G.4.3.1.2.2 Ponb nonumopcusma GSTT1 B BapMaTMBHOCTM OTBETA Yesl0BeYeckol nonynsauumn Ha 30

YacTtoTa Hynesoro reHotuna GSTT1 moxeT gocTturatb 54 % B HeKOTOpbIX nonynauuax (cm. (6J), HoO 60nb-
LUMHCTBO Hay4YHbIX J0X/1af0B CO06W AT 0 3HaYeHUAx B AnanasoHe ot 17 % fgo 25 % (Hanpumep. [158]) B 3aBUCU-
MOCTM OT nonynsuun. Tak Kak HyneBoi reHotun GSTT1 cBfi3aH CO CHUXEHHOW aKTMBHOCTbIO hepmeHTa GSTTIL.
3HAYMTENbHbI MPOLEHT NONYNALUN MOXET HaxoAUTbCA B rPynne MOBbIWEHHOrO pPUCKa HeraTWBHbIX 3D EKTOB,
cBA3aHHbIX ¢ 0.

Hynesoii reHoTun GSTT1 oka3blBaeT 0C060€e BANAHWNE HA YPOBHW aAfyKToB remornobuxa y nuy. nogsepriimnxcs 30
(cm. Tabnuuy G.4).

Ta6nunya G.4 — Oddekt nonumopdusma GSTT1 Ha ypOBHM aAAyKTOB reMors1obnHa B KOHbHOraToOpHbIX U HEKOHbIO-
raTopHbIX NONYNALMAX

CpeaHAa pasHuua B oTBeTe Mexay nonynaumamu GSTT1*

Nccnepnosanne M HynesbiM GSTT1
(53] :
[130] 2
[182] 1.5
(50] 1.5
[205] 21

PesynbTaTbl, NpuBefAeHHble B Tabnuue G.4. npegnonaratT, YTO NONYyNAUUN C HY/1EBbIM reHoTunoM GSTT1 umetot
BHYTpPeHHIol0 fo3y 30 B nontopa-Tpu pasa Bbille, TEM He MeHee CpaBHeHWe CpefHell pasHuLbl Mexay ABYMSA nonyns-
LMSMW HefooueHnBaeT pasHuLy Mexay [030i, CBA3aHHON CO cpefHuk» oTBeToM B GSTT1+ U HUXHEM NpoueHTUIe no-
nynsuun Hynesoro GSTT1.

XoTs aHHble NoKa3biBalT ACHYI0 3aBUCUMOCTb akcnpeccun GSTT10T ypoBHeit aaAyKToOB remornobuHay nuy,. noa-
seprwmnxcsa 30. gaHHble No BAUSAHUIO nonnMopdunsma GSTTL Ha unaykumio CXO HeofHopoAHbl. Xannuep [64] cooblyaer,
4yTo UHAYKUMA CXO B nepudepmyecknx numdoumntax nuy ¢ HynesbiMm GSTT1 6bina ropasfo Bbiwe, 4em B GSTT1; Tem
He meHee Lpoaep [163] n BuHke [202] coobwiaoT 06 04E€Hb CKPOMHbIX MOBbILWEHUAX B (DOHOBbLIX ypoBHAX CXO y nuy, ¢
HynesbiM GSTT1 no cpaBHEHWIO C HocUTenammn reHotTuna GSTT1. B couetaHun 3Tu pesynbTathl npegnonaratT, 4TO No-
numopdusm GSTT1 BeeT K NOBbIWEHHbLIM YPOBHAM aAAykKToeB Hgb. HO Nunwb CKPOMHO yBENMUMBAOT reHOTOKCMYecKne
appekTbl 30 y cnabbix KOHbIOraToOB.

BaXXHO OTMEeTUTb, YTO Hy/1eBOli reHoTun GSTT1 cBA3aH C NOBbILWEHHbIM PUCKOM ONpeAeeHHbIX BUA0B paka (Hanpu-
mep. [48] n [207]), HO Heo6s13aTeNbLHO C BUAAMU paka, CBA3aHHbIMU ¢ Bo3geicTBuem 0.

G.4.3.1.2.3 Ponb nonumopusma anokCcMArnaponasbl B BapnaTuBHOCTM OTBETA YesloBeYecknx nonynaunii Ha 30

Tak e kak 1 GSTT 1. akcnpeccua EH nonmmopdmyecku BelpaxaeTcsi B YesioBeyeckoli nonynsyum (cMm. [69] u [144]).
B pe3yfibTate BapuMaTMBHOCTb B aKTMBHOCTM EH y yenoBeka rnoxet 6biTb 3HaUnTeNbHOM. Hanpumep. MepTec [123] o6Ha-
pyXun 63-kpaTHyl0 BapuaTMBHOCTb B MeTabonusme cyb6ctpata EH obpasuamu neyeHn yenoseka: TeM He MeHee 90 %
06pasLoB OTKNOHANNCL MEHEe YeM Ha pakTop 3 oT MeAnaHbl. KuttepuHram v ap. [90] cymmuposanu BAMAHME NOMMOP-
¢n3ma EH Ha aktuBHOCTb EH B Yenoseueckoil nonynsiyuu, otmeyvasi, 4to: «Mpyu 0606WeHUN pesynbTaToB 3TUX Uccne-
[lOBaHWIA KaXeTCs, YTO HW y OHOro YesnoBeka He OTCYTCTBYeT NO/HOCTbI0 HYL1 (MUKpocOoManbHas anokcuarnaponasa),
HO CyllecTBYeT HeKoTopas cTeneHb MHAUBMAYalbHOW BapvaTMBHOCTM B renaTM4eckoil aKTUBHOCTW, XOTA GOMbLUVHCTBO
nonynsauun oxsatbiBaeT 10-kpaTHbIN fuanasoH».

Ecnu Becb gnana3oH akTMBHOCTM EH B yenoseueckoil monynsauuv (Bktovas cnabbix n 6bICTPbIX MeTabonu-
3aTOPOB) MOXeT 6blTb 0xBayeH hakTopom 10. pasHMua B aKTUBHOCTWM MeXAy CpefHUM fnokasaTesiem nonynauuu n
cambiMu cnabbiMun MeTabonmsatopamMu. BO3MOXHO, MOXeT 6biTb onucaHa hakTopoMm 5. B 3aBUCMMOCTU OT (hOpMbI
pacnpegenexus.

BapuaTBHOCTb B akTMBHOCTM EH. Habniogaemoli B Yenoseyeckoil nonynsuuu, Gbl1a cBsid3aHa C MNOBbIWEHHbIM
PYCKOM HEKOTOpbIX BUAOB paka, HO He o6s3aTenbHO C BMAAMMW paka, CBsi3aHHbIMKU C Bo3feiicTBnem 0. Hanpumep.
MakrnniH v gp. [121] Ha6nopan AByKpaTHoe MOBbILEHWE renaTtoue/IloNAPpHbIX KapLMHOM B KUTAlCKOM HaceneHun c
noMMOPMN3MOM, KOTOPbI/ NMPUBEN K CHWXEHHOW akTuBHOCTM EH. [lONOMHMTENBbHO CHWXEHHAas Cnoco6HOCTb MeTabo-
NM3npoBaTh 3INOKCKUAbI 3NOKCUMAMMAPONasoii Gbina cBs3aHa C NOBbILLEHHbIM PUCKOM CHHAPOMA (heTasbHOro rmgaHTomHa
N APYTUX TOKCUYHOCTEN, CBA3aHHbIX C MPYMEHEHWeM aHTUKOHBY/IbCaHTOB (cM. [93]). MpegnonoxutensbHo, Tak kak 90
AeTokcudmumpyetca nytem EH. nMua co CHUXKEHHOI akTMBHOCTbIO EH B pesynbTaTte CHUXEHHO NonMMopdnyeckoin ake-
npeccun pepmeHTa MoryT 6biTb B rpynne NOBbILIEHHOTO pUcKa HeratuBHbIX 3P eKToB, cBA3aHHbIX ¢ 0. MO OTHOLIEHUIO
K ivuam B nonynsumu, Kotopbie 3deKTMBHO MeTaboNn3npyoT aNOKCUabI.
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G.4.3.1.3 NHrnbumposaHune thepmMeHTOB AeTokcudukaymmn 30

G.4.3.1.3.1 NHrnbupoBaHve npu 601e3HEHHbIX COCTOSHUAX

AKTUBHOCTb 3/10KCMATMAPONasbl UHrMbuposaHa nNpu onpeesieHHbIX 601e3HEHHbIX COCTOSHUAX, TakuX Kak aHAO-
TOKCMKO3 1 TpaBMaTU4ecknit Wok. BBegeHne G6akTepnanbHOro aHAO0TOKCMHA Kpbicam MHrMGuposana kak akTuBHOCTb EH
(cm. [49]). Tak n akcnpeccuto reHa EH (cm. [36]). MukpocomanbHas EH 6bina nHrmébrnposaHa npumepHo 50 % B XWBOTHOWA
Mozenu TpaBmbl (cM. [60]).

MpeanonoxutensHo, MeTa6om3m 30 MOXeT 6biTb HapyLIEH Npu 60/1e3HEHHbIX COCTOSHUAX, KOTOPbIe NPUBOAAT K
orpaHuyeHHoli cnocobHocTn EH.

G.4.3.1.3.2 IHrnbuposaHve nekapcTBamu 1 pyrumu COeguHeHnamm

Bbl/10 NPOAEMOHCTPMPOBAHO, YTO aHTUKOHBY/IbCAHTbI, Ba/lbNpoeBas KUC/10Ta U Ba/ibNPpoOMU UHIMOUPYIOT akTuB-
HocTb EH B yenoBeke npu TepaneBTUYECKMNX KOHLEHTpaumax [88]. CuntaeTcs, 4TO 3TO MHIMOUPOBAHUE UrpaeT posib B MNo-
BbILLIEHHO! TepaToreHHoCrn. Habnaaemoli nocne COBMECTHOrO BO3AeiCcTBNSA Ba/ibNPOeBOi KMCMOTLI U APYT1X NPOTUBO-
3NUAENTUYECKNX NeKapcTBy NayMeHToB C anunencue.

3HayeHne NHIMbnpoBaHusa epmeHTa

dapmakoknHeTnyeckan mogenb 30 Ha cusnonornyeckoin ocHose PBPK. paspabotaHHas ®eHHennom n bpayHom
[51], moxeT 6bITb UCNOb30BaHa A8 CNeLunUUYHOro onpesesieHns BAUSAHUA UHIMbutopos GSTTL1 u EH Ha BHYTpeHHI00
fo3y 30. AHanns 4yBCTBUTENIbHOCTW, NPOBEAEHHbIV 3TUMKU MCCNefoBaTENAMU, KOTOPbIA KaxAblli napameTp UMeeT Ha
MOJennpoBaHHble KoHLeHTpaLuun 30 B BEHO3HOM KPOBW, Nokasas, YTO U3MEHEHUA 3HavYeHuit ana napameTpa GST Vmax
B MOJENN UMEeNn 3HauuTeslbHoe BANSHUE Ha KOHUeHTpauuio OO B BEHO3HOI KPOBU MbIWei 1 KpbiC, HO He nogei. Ha-
nNpoTMB. N3MEHEHUs 3HauveHunii ana napametpa EH Y[TVXB mogenu nmenu cepbesHoe BANUSHWE Ha KoHLeHTpauutio 30 B
BEHO3HOI KPOBW YenoBeka, HO He Mbllei n kpbic. KoadhchuuneHT yyBCTBUTENBHOCTH 415 NapameTpa EH \/imeay nogei
6b11 npumepHo — 0.4 %. Takum 06pa3oM, Npy KaxgoMm cokpalleHun Ha 1 % 3HaveHus ans EH YMgnoxuaaeTcs, 4TO KOH-
ueHTpauma 90 B BEHO3HOI kpoBu yBenuuutcs Ha 0,4 %. CnepoBartenbHo, 50%-Hoe nHrnbnposaHne EH. koTopas moxeT
Npon3oiTK NPK HEKOTOPbIX 6O/TIE3HEHHbIX COCTOSTHUAX (Hanpumep, TpaBma, cencuc), byaet ceasaHo ¢ 20%-HbIM NOBbILE-
HMeM KoHueHTpauun 30 B BEHO3HOW KpoBu. OxupgaeTcs, 4To nHrmbntop GSTT1 6yaeT Mano BAMATL Ha KOHLEHTpaLuuio
30 B BEHO3HOIi KpOBU y Ntoaelt. Takum o6pa3om, XoTA MHIM6UpoBaHue EH MOXeT NpMBECTH K BaXHbIM KIMHUYECKUM NO-
cnefctemAM (Hanpumep, B3aumofeincTBue nekapcrs), BANAHNA nHWOUTOpa EH Ha oueHeHHble BHyTpeHHue Ao3bl 30 y
yesioBeKa MOryT 6bITb yUYTeHbl (pakTopoM 2 UM MeHee, OCHOBbIBASACb Ha pesy/nbTatax Mmogenuposanus PBPK.

G.4.3.1.4 YpoBHK rnyTatmoHa

[HeTokcudumkauyus 30 yepe3 nyTb GSTT1 TpebyeT AOCTATOYHbIX YPOBHE 3HOTEHHOro rNyTaTMoHa B TKaHAX B Ka-
YyecTBe COMyTCTBYOLWEro chakropa. Heckonbko nccnefoBaHuin nokasanu, YTo TsHXKenobobHbIE UK NOCNeonepaLoHHble
nauymeHTbl 06bIYHO MMEIOT 60/lee HMU3KNE TKaHeBble YPOBHW COKpalleHHOro rinyratnoda GSH. uem 3goposble noan. Ha-
npumep. BepHepmaH [197] o6Hapyxwun, 4To onepauusa v Tsxenoe 3abosieBaHne CHUXKAKT yPOBHM rnyTatmoHa Ha 40 %.
B pesynbTarte TAXenob6osibHble NauMeHTbl MOryT 6bIThb B rpynne NOBbILLEHHOIO pUcka Npu passnTumn apeKTOB, CBA3AHHbIX
¢ 30. No cpaBHEHUIO CO 340POBLIMU NIOALMU.

G.4.3.1.5 Monumopdusm cnocobHocTy BoccTaHosnexnnsa AHK

[Opyroii thapmakognHamuyeckuii paktop, nonMmMopusm B reHax, CBA3aHHbIX ¢ BoccTaHoBneHvem JHK. a Takke
MeTab0/IM3MOM KaHLEepPOreHoB, MOXeT UMeTb BUAHUE Ha puck paka (cm. [73]). Mpegnonaraetcs, 4To nuua ¢ Headdek-
TUBHBIMU MexaHu3Mamu BoccTaHoBneHus JHK moryT 6biTb B rpynne MOBbILLEHHOTO pucka HeratuBHbIX 3 peKkToB, CBA-
3aHHbIX ¢ 0. YeM 6ONbLUMHCTBO UL, B OCHOBHOW nonynsuumn. CyLecTBYIOT HEKOTOpble AaHHble WCCnefoBaHWii B nog-
[AepXxKy aToro yreepxaeHus. Husapg [138] o6Hapyxun go 20-KpaTHOro yBenMYeHUsi CKOPoCTU MyTauuu npu oTCyTCTBUN
MaTepUHCKOI 3KCUM3NOHHOI penapaumu HykneoTngos NER B gpo3odunax, noaBeprHyTbiX BbICOKMM KOHUEeHTpauymsam 30,
Nno CPaBHEHUIO C YCMIOBUAMM, NO3BOAILWVMYN BOCCTaHOB/IEHNE. TemM He MeHee aTa NOBbILEeHHaa CKOPOCTb MyTauunu He
Habnganace y 4po3odun npu 6onee HU3KNX fo3ax. TakuMm 06pa3om, HECMOTPS Ha TO YTO Heap(PeKTMBHOE BOCCTAHOB-
nexnve JHK MoXeT MOMeCTUTb HEKOTOPbIX /1L, B FPYNMy NOBbILIEHHOrO PUCKa HeraTuBHbIX 3 eKTOB, CBA3aHHbIX ¢ 30,
He ABNAETCA BO3MOXHbIM OLEHUTb AlaHHble nosimmopdunsmMa BoccTaHoBieHns HK B KONMYECTBEHHOM BbipaxXeHun Ans
onpegenexnn 3HaveHua UF1 ana 30.

CoBoOKynHas BapMaTuBHOCTb

Kak o6cyxaanoch Bbile, pasfnyHblie dapMakokmHeTnyeckme pakTopbl MOTyT MPUBECTU K CHWKEHHOI CNOCO6HO-
CTN MeTabonm3nposaTb W. cnefosBaTesibHO, feTokcuduunposatb 30 Yy HEKOTOPbLIX NauneHToB. ATU (haKTopbl BKAOYAKT
nonumopduyeckyto akcnpeccuto GSTT1 u EH. nHrmbuposaHve EH nekapctBamu v pyTMU COEAUHEHUAMHU, a Takke
CHIKEHHYI0 aKTUBHOCTb EH npu onpegeneHHbix 60/1€3HEHHBIX COCTOSAHUAX. [lONOMHUTENBLHO pasfinyHble hapmakoanHa-
Muyeckune PakTopbl, Takme Kak CHUKEHHbIE YPOBHMW ryTaToOHa B TKaHAX TSHXKe060/bHbIX NaLMEHTOB U NOANMOPGN3M B
cnoco6HocTM BocCcTaHoBneHusa [AHK, MoryT caenatb TKaHU-MULLEHWN OTAEe/bHbIX UL, 60/1ee NofBepPXeHHbIMY yuiepby oT
30. HeBO3MOXHO MCMONb30BAaTb 3TW [aHHble B KO/IMYECTBEHHOM BbIpaXeHun Ans Bblibopa 3HaveHus gns UF1; Tem He
MeHee 3TU (haKTopbl, paccmaTpuBaeMble B COBOKYMHOCTU, MOryT npeAocTaBnTb MHpopmauuio B npouecce Bbibopa UF
AN XxapakTepucTuk UHAMBKAYanbHON BapuabenbHOCTU oTBeTa Ha 30.

Bo3mMoxHO 060cHOBaTh 3HaveHne UFL no meHblueli kiope B 6. 0CHOBbIBAsACb Ha BAPUaAHTHOCTM B flaHHbIX 61OMapkepoB
remorsiobuHa, coobueHHbIX Pykcom [54]; Tem He MeHee 3TO 3HaYeHVe, BO3MOXHO, HEA0CTaTOYHO OTPaXaeT pasHuLy Mexay
CpeAHUM OTBETOM B 340POBEN NOMYNSALMN N OTBETOM YyBCTBUTE/IbHBIX ML, B MONYISLMN TSHXKEN060/1bHbIX NaLMEHTOB.

KHnyaceH [91] paccmaTpusan BAWSIHWME MHOXECTBEHHbIX (DakTOpPOB, BO3AENCTBYIOLWMX Ha MeTabonnyeckyio cro-
COGHOCTbL MO BenunynHe UF ansa yyeta vHAMBMAYanbHOW BapuabenbHOCTW U oTMeTun: «lpu oueHke pucka «haktop»
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6e30MacHOCTH, paBHblii 10. 06bIYHO OGLLENPUHAT 418 yMETa MEeXUHAMBUAYANbHOW n3MeHunBoctTu. O630p NnTepatypsl
o60CcHOBbIBaeT hakTop co 3HayeHnem 10 Npu paccCMOTPEHUN OAUHOUHBIX MOANMOPHU3MOB. TemM He MeHee y HeKOTOpbIX
NN, C TeHeTUYECKUMW HapylleHnaMN o6MeHa BeLLecTB, a Takke ApYrumMu natosiornsiMu, Hanpumep gedektHoe BoccTa-
HoBneHnne AHK. HU3Knii anuMeHTapHbIii cTatyc U T. 4., PUCK MOXeT ObITb Bbile hakTopa 6e3onacHoOCTW, paBHOro 10».

O6wWuii achhekT aTuX PakTopoB HEN3BECTEH; TEM HE MeHee [laHHble B Lie/IoM NpeAnonaraioT, YTo 3HavyeHue ans
UF1 BbiWwe, YeM cTaHAapTHoe 10. 6bi10 6b1 NpremaembiM. B pe3dynbTaTe Hanbonee YyBCTBUTE bHbIE NONynAUUKN O6yayT
agekBaTHO 3awmweHsl UF1-30 Ans yyeta MHAVBUAYaNbHON BapUaHTHOCTH.

G.4.3.2 MexBungoBble pasnuunsa UF2

G.4.3.2.1 O6Lee npeacTaBnexHne

Mpexae yem 6yayT pacCMOTPEHbl MEXBUAOBbIE Pa3/IMuna B AeliCTBEHHOCTUN NPW BblUMCNEHUN 3HaYeHnsa ansa UF2,
BaXHO 3a[aTbCA BONPOCOM, 06BbEKTVBHbI /N pe3ynbTaTbl, HabNt0AaeMble B IKCMEPUMEHTasIbHbIX XUBOTHbIX, MOABEPXEH-
Hbix 30. Ana yenoseka. Kak o6cyxpaanocb B G.4.2.1 1 G.4.2.2. KPUTUYECKUMWN KOHEUHbIMU TOUYKaMW A1 BbluncieHns Tl
Ana 90 SBNSATCA CHUXEHHbIV BEC Y KPOJIMKOB (KaTeropus orpaHnyeHHoro/gnutensHoro Bosgelicteua LOAEL) n nsme-
HeHHbIli cnepmaToreHes u TeCTUKYNAPHbIA achdekT y makak Cynomolgus (kateropusi anntensHoro Bosgeiicteua LOAEL
NS HekaHLeporeHHbix aghekTos). CokpalleHHOe MOBbILEeHEe BECA B 9KCNEPUMEHTASIbHBIX XXMBOTHbIX ABAAETCSA 06LWUM
aphekToM, paccmaTpmBaeMbIM Kak HeraTWBHbI W 06BEKTUBHbIN N5 ycTaHOBNEHUs 3HadYeHuii TI. CnepmaTtoreHes B He-
4yenoBekoobpasHbIX MpUuMaTax OpraHn3aLoHHO CX0X C NPOLLeCCOM, MPOUCXOAALLMNM Y YesloBeKa, C TOUKN 3peHnsa NpoAon-
XUTENbHOCTU LMKIa cnepmaTtoreHesa, A/MTeNbHOCTU cnepMaToreHesa n Konnyectsa MUTOTUYECKNX Aenennii (M. [124] n
[195]). CnepoBaTenbHO, HeuenoBekoobpasHblie NpuMaThl 6bIIM ONUCaHbI Kak NogxoAslias Mogenb A1 aKcnepumeHTanb-
HbIX MCCneAoBaHuii cnepMaToreHesa Yenoseka. 10 aHanoruy MoOXHO NPeAnoNoXnUTb, YTO A heKTbl, OKa3aHHble Ha 3TOT
npouecc v Bbi3BaHHble 30. HabnwgaeMble B Makakax Cynomolgus, 6yayT npuMeHWMbl K YenoBeky. Tak kak cumtaeTcs,
4yTo 90 OKa3blBAET KaHLepOoreHHbl adhhekT Kak npsimoii AeCTBYIOL A TeHOTOKCUYHbIW KaHUeporeH, apdekTbl, Habnwo-
faemMble B 3KCNePUMEHTa/IbHbIX XUBOTHbIX, MPAMO NPUMEHNUMbI K HE/TOBEKY.

OCHOBbIBasACb Ha aINOMeTPUYECKNX NMPUHLMNAaX, NpeAnonaraeTcs, 4To YeNoBeK ABNAeTCA 60/1ee YyBCTBUTE/IbHbIM
K HeraTUBHbIM 3hhekTaM XMMMUUYECKUX COeANHEHUI, YEM IKCNEPVMEHTalIbHbIE XUBOTHbIE (CM. [127]). B pe3ynbTaTe cTaH-
[apTHbii UF-10 pekomeHayeTca B ISO 10993-17 gns yyeta npegnonaraeMoii pasHuubl B 4eACTBEHHOCTU COeAUHEHUS
[ANS 3KCNepyrMeHTa bHbIX XUBOTHbIX 1 A5 YenoBeka. TeM He MeHee HekoTopble Habopbl Joka3aTeNbCTB Npegnonarator,
4yTO AeiicTBeHHOCTb D0 aKBMBA/IEHTHA ANA Bcex BUAOB. Kak 60/1ee geTasbHO OMMCAHO HWXe, pe3ynbTaTbl (hapMakoku-
HeTn4yeckoro MoAennpoBaHua Ha dusnonoruyeckoii ocHose PBPK npegnonaratoT, 4TO oxuaaemasi BHyTPEHHAA [03a B
KPOBW MbiLLel, KpbiC U YenoBeka 6yaeT 04MHAKOBOW NOC/e UHIalSaLMOHHOIo BO3AECTBUSA OnpefesieHHOR KOHLeHTpa-
uueit 30. Pe3ynbTaTbl akcnepuMeHTa PBPK-MogenmpoBaHua nofgTBepXAatoTcs faHHbIMW N0 3KBUBANEHTHOCTY BUAO0B MO
BHYTpeHHel fo3e 30 1 CXOXMX CoefnHEeHnl (MPONMNeHOKCUA. CTUPO/IOKCUA) NOC/e MHTaSILMOHHOTO BO3feincTBus. Bee
3TV hakTopbl NOALEPXUBAKOT BbIGOP 3HaYeHUst B 1 ana UF2 ons ncnonb3oBaHWsa Npu BblYUCAeHUN 3HaveHuid TI gns 0.

G.4.3.2.2 PesynbTatel PBPK-mogenvposaHus

Vcnonb3ya mogens PBPK. ynomsaHyTyto paHee. ®eHHenn n BpayH [51] o6HapyXunu, 4To paccynTaHHble BHYTPEH-
Hue go3bl S0 [nnowaab nog kpusoi (AUC) B KpoBYM] GbINN 3KBUBANEHTHBI Y MbILLEW, KPbIC 1 YesIOBEKa NOoCc/e UHTanaumm
HU3KMX KOHLeHTpauuii 30 B TeueHue 6 4 (cMm. Tabnuuy G.5).

Ta6nunuya G.5— PaccunTaHHas BHYTpPeHHAS fo3a nocsne nxuranauum 30

KoHueHTpaums 30. ppm Bug AUC. mr yn
MbliLub Kpbica Yenosek
1 0.044 0.059 0.056
10 0,44 0.59 0.57

CxopcTea BU0B B OTBETE

Mcnonb3ys ypoBHW afAyKToOB remMorniobrHa Kak MHAEeKC BHYyTpPeHHel [03bl. dpeH6epr n TopHKBUCT [45] obHapy-
XWMN, 4TO CTeneHb MOBbLILEHNA B YPOBHAX afyKTOB Oblna MOCTOAHHON AN BCEX BWAOB, NOABEPrHYTLIX O4UHAKOBON
KoHUeHTpaunn 90. Takxe BHyTpeHHAs go3a 90 oT BO34eiCTBNA O4MHAKOBOW KOHUeHTpauun 30 6blnia Cxoxeit A5 Bcex
BNAoB (cMm. Tabnuuy G.6).

Ta6nunua G.6— MexBuAoBble CPABHEHUS BHYTpPEHHeW f03bl D0 [45]

MeTpuka [03bl Bua
MbiLwb Kpbica Yerosek
HOEtVal nosbiweHne agaykta ot 1 ppmh 12 16 12
[o3a B kpoBu. MMb ppm'1 0.5 0.35 0.3
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MexBuz0Boe cpaBHeHne AeliCTBEHHOCTH CXOAHbIX 3MOKCUA0B

Cerepb6ak [165J coo6Lunn, 4To ypoBHY aaaykTtoB AHK in vivo nocne MHransiuMoHHOro BO34eiCTBUA NMPONIEHOKCH-
[0M 6bININ MEeXBU0BO 3KBUBaNEHTHbI. C TOUKM 3peHns hapMakogrHamukn boopre nap. [23] o6HapyXuam cxoxmue ypoBHU
paspbIBOB oAHOLlenoveyHoit JHK B n3011poBaHHbIX TECTUKYNAPHBIX KeTKkax YenoBeka W KpbiCbl, NOABEPXEHHbIX in Vitro
CTUpPONOKCUAyY. YunTbiBas CXOACTBA B CTPYKTYpe M MexaHu3Me AeiicTBMA NponuaeHokcmaa. cruponokcuga n 30. atn 06-
HapyXeHua noaAepxnBaloT 3aknodeHne, 4To 30 oANHAKOBO AelicTByeT Ha BCe BUAbI.

G.4.3.2.3 MexBuaoBble pa3nnmuma B CKOPOCTW BoccTaHoBNeHus AHK

BoccTtaHoBneHvne [HK. no-engMmomy, npoucxofuT ¢ 04MHAKOBO CKOPOCTbIO Y BCEX BUAOB, YTO elle 6onee nofg-
AepxuBaeT Bbl6Op 3HavyeHus 1 gna UF2. Hanpumep, kneTku 4enoBeka U KpbiCbl BOCCTaHaB/iMBalOT nospexaerHus AHK.
Bbl3BaHHblE MerunmeTaHcynbaHatom MMS, ¢ 0MHaKkoBOI ckopocTblo (CM. [142]). Tak kak 90 1 MMS oka3biBatoT agh-
dhekT Ha 3apofpilieBble KNeTkn NoCpeACcTBOM CXOAHOro MexaHusma (cM. [192]), MOXHO NpeAnooXnTb, YTO CKOPOCTb BOC-
cTaHoBneHus AHK ana 30 6yaeT 3KBMBANEHTHON AN BCEX BULOB.

OCHOBbIBaACb Ha MEXBWUJO0BOM CXOACTBE B MOAE/MPOBAHHOI UM N3MEPEHHON BHYTpeHHelh fo3e B0 nocne BO3-
AelicTBMSA 04MHAKOBOWN KOHUEeHTpauum 30 U MEeXBUAOBOM CXOACTBE B CKOPOCTM BOcCcTaHoBMeHust AHK. cywecTByeT Ha-
yuyHOe 060CHOBaHue AN5 Bbl6opa 3HavyeHns 1 ansa napametpa UF2.

G.4.3.3 KayeCcTBO 1 pesieBaHTHOCTb 3KCNepuUMeHTasibHbIX AaHHbIX UF3

UF3 yuutbiBaeT orpaHnyeHnsa B TOKCMKO/IOTMYECKUX AaHHbIX B HAIMUUK 4018 BblunucneHus Tl. BKAYaa oTcyTcTBue
3HayeHns NOAEL. otcytctBie NOAEL [0ArOCPOYHOr0O UCCEL0BAHUSA N OTCYTCTBUE AaHHBIX KINMHUYECKM 06bEKTUBHOTO
nyTn BO3AeiCTBUSA.

Mcnonb3osaHne NoaxoA0B aKkcTpanonsaummn fossl 30 Ans oAHOro cnocoba BBeAeHNs Ha A03bl O gpyroro cnocoba
BBE/JIeHUS NPY OTCYTCTBUM JaHHbIX NO KIMHUYECKN pefieBaHTHbIM NyTAM Bo3feicTeusa obcyxganocb B G.3 1 He fOKHO
6bITb HENOCPEACTBEHHO MCNOMNBL30BAHO A/151 NONyYeHns 3HavyeHusa ana UF3. Tem He meHee 3HauveHune ans UF3 Heobxoaun-
MO npu oTcyTcTBuM 3HavyeHus NOAEL B [107].

Mpun oTCYTCTBMM 3KCNEpUMeHTabHbIX AaHHbIX 418 onpegeneHuns 3HadyeHns NOAEL B kpoBu makak Cynomolgus
O1HVIM 13 NOAXO/0B A1 OLEHKMN 3TOr0 3HAYEHUsA MOXET OblITb:

- oueHKa BHyTpeHHel fo3bl 30 npu NOAEL B KpOBMW MblLLEN:

- cou3MepeHue 3Toli A03bl C 3KBUBAIEHTHOW BHYTpPEHHel 4030/ B kpoBu mMakak Cynomolgus monkeys:

- CpaBHeHVe 3Ha4YeHui.

OcHoBbIBasiCb Ha pe3ynbTartax [186]. BHyTpeHHAs fA03a, COOTBETCTBYIOLas BO3AeNCTBMIO Ha kpbic 10 ppm 30 B Te-
yeHune 6 4, coctasnseT 2.7 mr/kr. OueHeHHasa BHYTpPeHHsAA fAo3a B Makakax Cynomolgus monkeys nocne Bo3geiicteua 30
B TeueHue 6 4 npu LOAEL B [107] cocTaBnseT 3.3 MI/Kr (He HopMasiM3oBaHa /11 BO3LENCTBUA B TeueHne 5 CyT B Heento).
Tak kak cunTaeTcsi, 4To 403bl 3O consmepuMbl MO BUAAM, SABASAACL NPAMOV hyHKLMEe Macckl Tena, NponopLuus BHYTPEHHel
£03bl Npu LOAEL 06e3bsiHbl 1 BHYTPeHHe f03bl npu NOAEL Kkpbichl siBAsietcst 3.37Y = 1,2. 3Ta nponopuusi feicTBUTENb-
Ha. ecnv NpeAnosioXnTb DapMakogMHaAMNYECKYH0 3KBUBA/IEHTHOCTb B ME@XBWAOBOM OTBETe crnepMbl Ha adhdpekTbl 30.

CnepoBaTenbHo. UF B 3. npumeHeHHbIi Kk LOAEL. fomkeH GbiTb agekBaTHbIM Npu Bbluncnenmn NOAEL B [107].
370 3HaveHune cooteeTcTByeT UF B 3 0T LOAEL-K-NOAEL. npumeHsiemMblii YnpaBneHMeM No KOHTPOJ0 3a NpogyKTamu
nuTaHnsa n nekapcrTeeHHbiMu cpegcTeamu CLUA (2000) ona nonyvyeHns 3HauyeHWs napeHTepanbHoro Tl Ana AnaTUArek-
cundanara DEHP. lanee A6aenb-PaxmaH n Kagpw [3] Hawnm cpegHee cooTHowweHne B 3.5 N5 opasbHblX MPonopuuii ot
LOAEL-k-NOAEL ansa 24 xuMuyeckux BewecTB 1 coobwmnm o 96 % cooTHoweHunin Huxe 10. Kak cneacteue, cylecTByeT
npsamas HayuyHas nognepxka ans UF B 3. npumeHeHHas k LOAEL. coobuieHHoit B [107] ansa Bbluucnernus Tl ana 30. n
CYLLEeCTBYIOT NpeLefeHTbl 4719 BbI6GOpa 3TOro 3HavYeHus.

G.4.4 BbluncneHne HekaHLEepPOreHHbIX 3HaveHnii 1 gna 30

Bbllie npefocTaB/ieHO 060CHOBaHMe ANA NOAAEPXKKM Bblbopa CrefylowWmnx 3HaYeHnd ANa kaxAoro u3 hakTopos
HeonpeeneHHOCTU, HEOBXOAUMBIX A1 BbIYMCIEHNUA HekaHueporeHHoro Tl ans 0:

- UF1 vnnguBrayanbHaa BapuatuBHocTb 30;

- UF2 mexsupgosas akcTpanonauus 31,

- UF3 HepgocTatkn gaHHbix 33 (npu otcyTcTBun NOAEL).

B pesynbTate COBOKYyNHbli MF ansi ucnonb3oBaHus npu Hanumumm NOAEL paseH 30 v 90 npu HanMumu TONbKO
LOAEL.

MpumeHeHne BblGpaHHbIX MF Kk 3HaueHnam NOAEL unu LOAEL 13 Hay4HbIX nccnefoBaHunii faeT 3HadeHus Tl npu
HekaHueporeHHom geicTBun 30. nokasaHHble B Tabnuue G.7.

Ta6nuuya G.7 — BblumcneHue Tl (kaTeropus orpaHM4yeHHOro/AnNMTeNbHOr0 BO3AENCTBUS) MPU HEKaHLEePOreHHOM Aeii-
cteum 30

Wccneposanne NOAEL/LOAEL. mr/kricyr UF TI. mr/kr/cyT
[169] 9 (NOAEL) 30 0.3
[82] 9 (NOAEL) 30 0.3
[107] 2 (LOAEL) 90 0.02
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G.5 3HauyeHus Tl gns kaHueporeHHoro gelicteua 30

G.5.1 O6wwmii 0630p

ISO 10993-17 npegnaraeT rmbkuii noaxon npv Bbibope Hanbonee NoAxoAsLiero nogxoga ANsA yctaHoBneHus Tl
Ha OCHOBEe paka B 3aBMCMMOCTU OT AaHHbIX B Ha/MUYMW U PErynAaTUBHbIX HOPM. Tak kak OO oka3biBaeT CBOW KaHLepo-
reHHbI athPeKT NyTeM reHOTOKCUYECKOr0 MexaHn3mMa, NoAxoh IMHEeNHO 3KCTpanonaummn o6bIYHO cuMTaeTcs Hanbonee
NoAXoAAWMM METOAOM A/151 OLLEHKN PUCKOB HU3KOW f,03bl. DTOT NOAXOL NIMHENHO 3KCTpanonaumnmM MoxXeT UCNOb30BaTb
cTaTucTMyeckme MoAesnun «A03a — OTBET» A/1A OLEeHKM [03bl, CBA3AHHOW C aHHbIM PUCKOM A/15 YenoBeka npu HU3KMX Ao-
3aX WM NPUMEHATb NPOCTYH NIMHEWHYO 3KCTPaNoALMI0 OT HaUHK3LLER A03bl, CBA3aHHON C NOBbILWEHHLIM PUCKOM paka
y Nnogeit nnm akcnepuMeHTanbHbIX XUBOTHBIX K 03€, CBA3AHHOI C Hy/N1eBbIM PUCKOM. B kauecTBe anbTepHaTUBbI NOAXOS,
LOAEL nnn NOAEL/UF. cxofHblli ¢ MCNOMb3YyEMbIM /151 OLLEHKN HEKAHLEPOreHHOIO puUcKa, PEKOMEHAYETCA HEKOTOPbIMU
HaA30pHbIMM OpraHamu, ocobeHHO eBponeickMMmun. HakoHew, Gbl1 NPeANoXeH HesMHelHbI NoaxoA Ha 6Uoornyeckon
OCHOBE A5 oLeHK/ pucka 30. HO 3TOT NOAXOL He Bbls1 NONIHOCTLIO YTBEPXKAEH UMW NPUHAT.

3HaueHusa Tl gna 30 Ha KaHLEeporeHHoi OCHOBe ObINN BbIYNCEHbI, UCMONb3YSA CneAylolwme Noaxoabl:

- NMNHeliHas 3KCTPanoNsLunsa AaHHbIX MO Ye/I0BEKY;

- NMNHelHas aKCTpPanoNAumsa AaHHbIX N0 XUBOTHbIM:

- npumeHeHne UF k 3HadyeHnsam LOAEL,;

- MOAENMpoBaHne «f03a — OTBET».

G.5.2 Mopaxop 1: nuHelHas aKCTPanosiLna AaHHbIX MO XUBOTHbIM

[3inop [56] BblUMCANA M3OLITOUYHYIO CyvYaemMocTb felikemun B 0.043 y paboTHUKOB B [71]. noABeprHyTbix 20 ppm
90 B cpegHeM B TeyeHue 3.9 nerT.

AbcopbupoBaHHas A03a, cBa3aHHas ¢ 0.043 N36bITOYHbIM KaHLLEePOTreHHbIM PUCKOM:

20 ppm 1.8 Mr/M3ppT 10 MIcyT 0.8 (chakTop abcopbuun) *5/7 + 70 Kr = 2.94 mr/kr/cyT.
YaenbHblli KaHLEePOTreHHbIN puck:
0.043/2.94 wmr/kr/cyT = 0.015 (mr/kr/cyT)-1.
[o03a, cBA3aHHas ¢ 10'4 N36bITOYHLIM KaHLEPOreHHbIM PUCKOM:
10-V0.015 (mr/kr/cyT)"1= 0.0067 mr/kr/cyT.

G.5.3 Moaxop 2: NuHeHas aKCTPanosiLna AaHHbIX MO XUBOTHbIM

YBenuueHne cnyyaes neiikemuu 661710 OTMEYEHO B caMuax KpbiC nMpu 06enx gosax Bosgelictema [108]. YBenuue-
HWe cnyyaeB NelikeMun y KpbiC ¢ HU3KOIN fo30i (50 ppm) 6bina 0.072 (0.11 B noABEPXEHHbIX NO cpaBHeHuto ¢ 0.038 B
KOHTpoOne).

A6cop6upoBaHHas fo3a npu 3Tol KOHLEHTpaLMn Bo3aeincTeust 6oina:

50 ppm * 1.8 mr/m3IppT 0,29 mIcyT «0.68 (hakTtop abcopbuunmn) «5/7 - 7/24 + 0.35 kr = 10.56 mr/kr/cyT.
YaenbHbIi KaHLLEPOTeHHbI pUCK:
0,072/10.56 mr/kr/cyT = 0.0068 (mr/kr/cyT)'l.
[lo3a, cBa3aHHasA ¢ 10'4 N36bITOYHbIM KaHLLePOreHHbIM PUCKOM:
10'4/0.0068 (mr/kr/cyT)'1=0.015 mr/kr/cyT.

G.5.4 Mopxop 3: nogxon hakTopa HeonpegeneHHoOCTH
YBenuueHue cnyyaes nelikeMumn, onyxoneit Mosra u Me3oTenIMoMbl HabNAann y Kpbic, NoABepXeHHbIX 33 ppm 30
B TeueHve AByXx NeT [172] n [173]. 3Ta KOHLUEHTpauua BO3AECTBNA IKBUBA/IEHTHA:

33 ppm ¢ 1.8 Mr/m3IppT *0.29 mIcyT *0.68 *5/7 +6/24 / 0.35 = 6.0 Mr/Kr/cyT.

MpumeHeHnne MF B 90 k aToli fo3e LOAEL paeT kaHueporeHHbiii Tl B 0.07 mr/kr/cyT.

G.5.5 Mopaxop 4: nuHelitHOe Mo eNMpoBaHue «403a — OTBET» MO AaHHbIM YesioBeka

ISO 10993-17 npeanucbIBaeT, 4TO. NPW HAMYKUM AAHHBIX NO YesT0BEKY A5 OLEeHKN pucka BO3AeicTBUS Ha nauneH-
TOB KaHLLepOreHHbIM COeJMHEHNEM, 3TN flaHHble NPeBaNVpPyOT Haf faHHbIMK N0 XMBOTHbIM. CalinkeH n Bangec-®nopec
[166] BbluMCNMNN yaeNbHble 3HAYEHUS pucka Npu MHransauumn (pUck, cBsidaHHbIl ¢ Bo3gelictereM 1 Mkr/m3 30). ucnonb3ys
noaxof MofenvpoBaHus AaHHbIX «403a — OTBET» B kopnopaunn «kOHUoH Kap6aiig» (UCC) [181] n Tabnuy, gaHHbIx Ha-
LuoHanbHoro nHctutyta CLUA no npodeccmoHanbHoli 6e3onacHocTu v 3apaBooxpaHermnto (NIOSH) [176].
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Tab6nunuya G.8 — OkBMBaNeHTHas [03a, CBA3aHHas C pUCkom 10-4, OCHOBbIBAACb HA 3HAYEHWAX YAEs/IbHOr0 pucka,
NoJlyYeHHbIX B cCbiike [166]

OKBUBaUIEHTHas 1038, CBA3aHHast

Hab6op faHHbIX YpenbHbin prcx», (Mm/m3)-1 C puickom 10"4a), Mr/kricyT
ucc 51¢10-7 0.020
NIOSH 5.8 «10-7 0.019

a| KoHBepcus, mMr/kr/a, oCHOBaHHasi Ha MpeAnoaraemMoii CKopocT BEHTUAALNMM B 10 MIVA HA NATUAHEBHYIO pa6o-
yyto Hefen 1 maccy Tena B 70 K.

G.5.6 CpaBHeHue 3HauyeHnsa Tl No AaHHbIM OLEHKN KaHLEPOTE@HHOro pucka

Tab6nunuya G.9— CpaBHeHue 3HayeHuit Tl Mo faHHbIM OLEHKM KaHLeporeHHoro pucka ana 30

Mopxop, Tl No AaHHbIM OLIEHKV pUcCKa paka, Mr/Kr/cy»
Moaxog 1: nuHeiHan akcTpanonsumsa (faHHble yenoseka)3l 0.007
Moaxon 2: nuHeliHaa akcTpanonAuusa (4aHHbIe XXUBOTHbIX)3' 0.015
Mopxog 3: dhakTop HeonpefeneHHOCTH (faHHble XUBOTHbIX)T' 0.07
Moaxop 4: nuHeliHoe MoAeNMpoBaHne «Ao3a — OTBET» (AaHHble yenoseka)3’ 0.020

3l Ha ocHOBe M36bITOYHOrO KaHL,eporeHHoro pucka 10'4.
b) Ha ocHoBe MF B 90.

3HaueHus TL noAaHHbIM OLLEHKN pUCKa paka, noslyYeHHble C UCMob30BaHNeM Noaxoaos 1.2 v 4. HaxoAATcA B Ananaso-
He oT 0,007 go 0.02 mr/kr/g. TI NO fAAaHHBIM OLEHKM prCKa paka, BbIYUCIEHHbIM C UCNOMb30BaHNeM noaxofa 4. 6bi1 BbluMCIeH
NpyMeHeHneM MOJeNMpoBaHNsa «03a — OTBET» W, NPeANoOXUTE/IbHO, ABNSETCA 60/1ee TOHHbIM OTPaXKeHNeM B3aVIMOOTHO-
LIEeHMS «A03a — OTBET» Yy uesioBeka. Tl, BbIUMC/IEHHbIN C UCMONb30BaHMEM NOAX0AA 4. CNYXNT 0CHOBOM Ans Tl HA OCHOBE paka.

[laHHble [54] nogaepxmBatoT BbI6Op 3TOro Tl N0 AaHHBLIM OLLEHKM prcka paka. B aTom nccnegoBaHun camas Huskas
KOHUeHTpauus 0. cBsizaHHasa ¢ pas3pbiBaMu ofHouenoveyHoi AHK B paboTHUKaX rpynnbl «HanGoblUed YyBCTBUTE b-
HOCTW». 6blna 0.6 Mr/m3.

OTa KoHueHTpauma 90 akBMBaneHTHa abcopbmupoBaHHO f03e B:

0.6 mr/m3 m10 m3cyT - 70 kr = 0.085 mr/kr/cyT.

Tl Ha ocHoBe paka B 0.02 Mr/kr/cyT fo/XeH 6biTb afeKBaTHbIM AN 3aLWUTbl OT FEeHOTOKCUYeCKMX 3P PEKTOB B HyB-

CTBUTE/IbHOW Monynaumn.

G.5.7 CpaBHeHuWe 3HaueHuii Tl gns 30

B cooTtBeTcTBuM ¢ ISO 10993-17 nonb3oBartesib cpaBHUBaeT 3HaYeHns T| Ha OCHOBE paka W npu ero oTCyTCTBUU 1
BbIGMpaeT Hu3Lee 3HauYeHne kak OCHOBY T| kaTeropum NOCTOSIHHOrO BO3AENCTBUSA.

Ta6nuua G.10 — CpaBHeHue 3HaveHunin Tl gna 30 Ha OCHOBE AaHHbIX MO KaHLLEePOreHHOCTH

Moaxon TI. mr/kr/cyT

Ha ocHoBe paka 0.020
JInHeliHoe MogenupoBaHne «f03a — OTBET» (faHHbIE YEI0BEKaA) '

HekaHueporeHHble — MOCTOSIHHAsA KaTeropus 0.022
dakTOp HeonpeaeneHHOCTH (JluHy nap. [107] paHHble 1982 r.) ’

Kak nokasaHo B Tabnuue G.10. 3HaueHus Tl No faHHbIM OLLEHKM pucka paka 1 6e3 415 kaTeropun noCTOAHHOIO BO3-
[eCTBUSI NPaKTUYeCKN UAEHTUYHbI.
G.6 BbluncneHune ypoBHei nepeHocMmMoro Bosgeicteusa TE

G.6.1 MNepeHocumoe Bo3gelicTBne TE

3HaveHuns TI moandMUMpOoBaHbI 4N yYeTa XxapakTepa UCMosib30BaHUsi KOHKPETHOro U3fenns u Ans BO3MOXHOCTU
NpakTUYecKoro BblYMC/EHUS NpefenoB oTAeNbHOro n3genus. NepeHocnMmoe Bo3gelicTBue TE ABnseTca npogyktom [1.
macchl Tena Tb 1 haktopa yTunusauum UTF:
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TE =T1-Tb*UTF.

dakTop mMacchl Tena, 06b6I4HO UCNOb3YEeMblli MPU OTCYTCTBUM KOHKPETHOW MHGopMaL MM no nonyasyuy naymeHTos,
cocTtasnset 70 K.

dakTop ytunusauun UTF ABnseTcs npoAyKToM haktopa, KOTopbli yuntbiBaeT Bo3aelicTBrie 30 OT HECKOMbKNX U3-
aenuii nu daktop conyTcTByloLWero Bo3geiicTeuss CEF. 1 pakTop 4151 NPONOPLMOHANbHOIO yyeTa cuTyauuii, B KOTOPbIX
n3fenne He UCMONb3YIOT B TEYEHNe BCEro nepuoga AMTeNbHOCTU, HasblBaeMblii hakTop NPONOPLUOHaNbHOIO BO3feii-
cTBus PEF:

UTF = CEF « PEF.

Mpun OTCYTCTBMM KOHKPETHOI MHpopMauumn cTaHgapTHble 3HadeHns ansa CEF n PEF cooTtBeTctBytoT 0,2 1 1,0 cooT-
BETCTBEHHO.

G.6.2 TE orpaHM4YeHHOT0 BO3AeNCcTBUSA
TE =0.30 mr/kr/cyT « 70 kr «02.

TE paBHsieTCs 4.2 Mr/cyT, OKpyrfieHHoe Ans yAo6CcTBa BbluMceHnii npeAenoB oTAeNbHbIX U3genuii 4o 4 mr/cyT.
Takum 06pa3om, cpefHAs exeaHeBHas go3a 0 He 6yaeT npesbiwaTb 4 mr/cyT (cm. G.1).
G.6.3 TE gnnTenbHOro Bo3aeicTemsa

TE = 0.30 mr/kr/cyT 70 kr «0.2.

TE paBHsieTCa 4.2 Mr/cyT. oKpyrfieHHoe Ans yA06CcTBa BbluMCNeHWI Npeenos OTAENbHbIX n3genuii 4o 4 mr/cyT.

Takum obpasom, cpefHsAs exefHeBHas fosa OO0 He 6yaeT npesbiwaTb 4 mr/cyT. CyulecTByOWMNA npegen B
2.0 mr/cyT 6bl1 COXpaHeH.

G.6.4 TE NOCTOSIHHOTO BO34eNCTBUA

TE = 0.02 mr/kr/cyT 70 kr m0.2.

TE paBHsieTcst 0,28 Mr/cyT. OKpyrfieHHoe A/a yao6cTBa BblUMCIEHUI NpeenoB oTAe bHbIX n3aenuii fo 0.3 Mmr/cyT.

Takvm obpasom, cpefHasa exeaHeBHan fo3a 30 He 6yaeT npesbiwaTth 0.3 Mr/cyT. Kak oTMeyeHo B 4.3.2, cyLecTBy-
towuii npegen B 0.1 Mr/cyT Gbl/1 COXPaHEH.

G.6.5 BbluncneHvne npegena nepeHocMmoro KoHtakta TCL

G.6.5.1 ObocHoBaHune

Tak kak 30 MoXeT 6bITb pasgpaxuTenem, MeeT CMbIC/ BblYUCANTb TCL. TCL Heobxoaum ANs n3genwii, ctepunn-
30BaHHbIX J0. KOTOPblE UMMIAHTUPYIOTCA WK BXOAST B KOHTAKT C NOBEPXHOCTbIO. Mofxof, onucaHHblii B ISO 10993-17,
6bI/1 ICNONb30BaH A9 BblYNCAEHNA 3HadveHnit TCL ans 0.

G.6.5.2 BbI6Op Hay4HbIX UccnefoBaHuii

Heckonbko uccnegosanuii (cm. [12]. [117]. [168] n [179]) cogepxaT AaHHble «[j03a — OTBET», KOTOPble MOryT 6bITh
ncnonb3oBaHbl 415 Bbluncenna TCL gnsa 0.

MartuymoTo [117] ctepunnsoan 90 cerMeHTbl cepeyHbIX 1 MOYEBbIX KAaTETEPOB U OCTaBW/ UX ANA aspauumn Ha 6,
24. 48. 72. 96 unun 168 u. Konuuectso 30. ocTaluieecs Ha kaTeTepax, 6bl/10 onpefenieH0 BOAHON 3KCTpakumein B Teuve-
HWe Tpex AHeil. [IByxcaHTUMeTpPOBble CEKLWUU KaTeTepoB 6blIN MOAKOXKHO UMMAAHTUPOBAaHbI KpbiCaM, U XWBOTHbIe Gblan
ymepLiBieHbl yepes 24. 48. 72 4 1 ogHy Hegento nocne umnnadtauuu. NIL u MIL Ha cepgeyHoM kaTeTepe COCTaBnANM
0.46 n 1,02 mr 90/r kaTeTepa COOTBETCTBEHHO.

AHgepceH [12] Takke NpoBen uccrefoBaHve pasfpaxeHuns, Bbi3BaHHOro 30 B UMMIAHTUPYEeMbIX Matepuanax; Ho
konnyectso 30 B MaTepunase onpeAenanoch pasHuleli B Bece 0 cTepunnsaunm 1 B pa3nnyHoe BpemMs nocne Hee. /13-3a
HEeTOYHOCTM 3TOro0 MeToAa Takune AaHHble He ByAyT NpUMeHATb ANs Bbluncnennsa TCL gna 30.

Lynak [168] n3yyan MecTHoe AeiicTBMe NOBA30K, CTepPUIN30BaHHbIX DO, HAHECEHHbIX HA CMUHbI NIKaAeli-BONOH-
Tepos. Martepuanom, Npon3BoANBLUNM 3P EKT Npu cambiX HU3KUX YPOBHSAX D0. 6bin 0TPe3oK nonmsuHUAXAopua. Pas-
ApaxeHue HabnAanocb NOCAe KOHTakTa ¢ oTpeskamu nonuBuHUAXNopuga, cogepxawmnmm 30 npu 893 ppm. B uccne-
foBaHuUM oTpeskos nonveuHunxnopuaa NIL He coobuianca. OTpeskn, NCNOMb30BaHHbIE B UCCeA0BaHNN, BeCuam 719 wr.
Tak 4To MIL akBmBaneHTeH 0.642 mr 30 (0.893 mr 30/r matepuana +0.719 r nonmeuHuNXxNopuaa). [sa kBagpaTHbIX CaH-
TUMeTpa maTtepuana 6biin B KOHTaKTe C KoXeid, Tak 4To MIL Ansa 3Toro nccnefoBaHus, BblpaXeHHbIi Ha OCHOBe Mowaau
noBepxHocTu, coctasnan 0,32 mr/cm2 (321 Mkr/cm2).

TaHaka [179] npoBen nccnefoBaHne KOXHOro pasgpaxeHuns 30-HanuTaHHbIMU MapeBbIMW MOBA3KAMMW Y KPOINKOB.
HauBsbiclwas f03a, He Bbi3blBalLan pasapaxeHus, 6bina 0.75 Mr Ha nossAske. Maowasb NOBEPXHOCTU MOBA3KM COCTaBA-
na 1.77 cm2, Tak uTo NIL. BblpaXeHHbI/i Ha OCHOBe MNoliaan NoBepxHOcTU, coctaBnsan 0,424 mr/cm2 (424 mkr/cm2).

AHaHpg [11] nponuTan BaTtHbIl wapuk 0,5 mn pactsopa 90. 3aTeM NOMECTU WapyrK B 3alleYHblli MeLIOoK XOMSIKa.
Mocne Bo3geiicTBuA B4 4 HauBbICLLasA KOHUeHTpauna 30. He NpMBOASLLas K pasgpaxeHunio nocne nepmoga HabnogeHns
B 14 cyT, cocTaBnsna 2500 mkr/mn. Tak kak achdhekTrBHaA naowanb NOBEPXHOCTY 3aLLeYHOro MeLlKa XoMsKa cocTaBnsieT
npumepHo 1.5 cm*. NIL. BblpaXeHHbli Ha OCHOBE NJoLWajn NOBepPXHOCTU, cocTasnsAn 833 MKr/cm*.
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3HaueHua NIL. nonyyeHHble B 3TUX UCCNef0BaHUAX, CymmupytoTcsa B Tabnuue G.11.

Ta6nunuya G.11 — CpaBHeHMe nccnefoBaHuii pasgpaxawowmx adgpekros 30

WccneposaHne Napgenue/matcpuan NIL vnn MIL. mkrFecm2
[117] CepgeuHblil kaTeTep 103
[168] OTpe3ok NoNnBMHUAXNOpUAA 321
[179] MapneBas nossizka 424
111 BaTHbIl Wwapuk 833

G.6.5.3 Bbibop hakTOpOB HeonpeaeneHHoCTn A4Ns Bbluncienma TCL

Kak v npu Bblumcnenun 3HadveHunii Tl gna 30. dakTopbl HeonpeaeneHHOCTU UCNONb3YIT Npu BbluncieHmn TCL
AN yyeTa UHAVBUAYANbHO BApMaTUBHOCTY B Ye/IOBEYECKON NonynsumMn B pasgpaxatllem oTBeTe Ha coeAnHeHne UF4,
MEXBUIO0BbIX pa3nnunii B oTBeTe Ha pasgpaxuTtens UF5 n HegocTaTkoB AaHHbIX UF6.

G.6.5.4 NugusnpyanobHas BapmatusHocTb UF4

He cywiecTByeT faHHbIX AN ycTaHoBneHns UF4. cneundunyHoro agns 30. XoTa BapuaTWBHOCTb B Ye/10BEYECKOMN
nonynaunM Npu onpefeneHHo f03e pas/iMyHbIX KOHTAKTHbIX pasgpaxuTeneii xopowo gokasaHa (Hanpumep. [21]). atu
[aHHble HeloCTaTOUHbI A1 060CHOBaHUA CTaHJapTHOro 3HaveHus ana UF4. Tem He meHee UHAMBUAYa/IbHAs BapuaTus-
HOCTb CUMTaeTCs MUHMMaNbHOW npu addekTax, HabnwgaeMbix NOCAe UMMIaHTauuy mMaTepuanos, CTEPUIM30BAHHbIX
30. HemHornm 6onee BbicOKas BapnaTUBHOCTb MOXET OXWUAATLCA OT MaTepuanoB, KOHTAKTUPYIOLUX C KOXell, 0cO6EeHHO
ecnin Kkoxa nospexgeHa. B pesynbtate 3HauyeHne UF4, paBHoe 3. 6yAeT Mcnonb3oBaHo A8 Bbluncnenus TCL gna 0.
€eC/n flaHHble N0 pa3fpaxeHunto NoslyyeHbl B UCCNe0BaHNAX UMNNaHTaLun UM MyKo3asbHOro UMMYHUTETa, a 3HavyeHne
UF4. paBHoe 5. korga nccnegoBaHusa Bkatovanm addekt 30 Ha Koxy.

G.6.5.5 MexsugoBble pasnuuusa (UF5)

HeT foCTyNHbIX f@aHHbIX AN BbluMcneHuns 3Hadenuns UF5. cneuyudmynoro gna 30. TeM He MeHee npegnonaraeTcs,
YTO OTBETbI, KOHKPETHbIE A/19 BUA, HE NPOUCXOAAT NPU MeCTHbIX apdekTax, Npon3BoAnMbIX 0. 0COBEHHO ANA UMMNIAH-
TUpyeMbix MaTtepnanos. Takum o6pa3om, 3HadeHne, paBHoe 1. 6yaeT ncnonb3osaHo Ans UF5.

G.6.5.6 HegocTaTky fAaHHbIX

PasHble TkaHM OTAMYalOTCA B CBOE OTHOCUTE/bHOW YyBCTBUTENBbHOCTW K MECTHbIM pasgpaxalowum addekram.
Takum o6pasom, Ans SO-CTePUNN30BAHHbIX M3ennii cylwecTByeT BO3MOXHOCTb NOTEHLMANBHOIO KOHTaKTa C TKaHAMMU
(Hanpumep, NapeHxMmoi Mo3ra), KoTopble MOryT 6bITb 60/1€e YyBCTBMTENbHbIMU K adhhekTam 0. YeM y4YacTKu, UCNOMb-
30BaHHblE B UCCNEA0BAHUAX, AOCTYMHbIX ANS Bbluncnenus TCL. ®akTop, paBHbIii 3. TpUMeHaeTcs AN yuyeTa BO3MOXHO-
CTN. 4To D0-CTEPUIN30BaHHbIE MaTepmasbl MOTYT BCTYNaTb B KOHTAKT C YYBCTBUTE/IbHLIMU TKaHAMMN.

3HaueHue NIL He onpegeneHo B [168]. ®akTop, paBHbI 2, ucnonb3oBasncs Ansa yvyeta otcytcTeust NIL.

Kak ykazaHo B ISO 10993-17, kpuTuuyeckoli KoHuenuueir B Bbluncnenmn Tl unu TCL Ans coeAnHeHns asnsieTcs
«f03a nayneHTy» unum 6HegocTynHasn gosa. Korga nccrnefoBaHns MECTHOTO pasgpaxeHns NpoBOAAT MyTeM KOHTaKTMpo-
BaHWA C KOXeli U cnusncToil, onpegeneHHoe konmyectso 30 MOXET oCcTaTbCA B U3AeNUN, a onpeesieHHoe KONn4YecTBo
MOXEeT yneTyuntbes. Jlo60i 13 3TUX NPOLLECcCcoB NMPUBOAUT K MeHbleMy KonmyecTBy D0 Ana NMpousBefeHns pasgpaxa-
owero appekTa B MecTe TKaHU-MULIEHU. HeT gaHHbIX no 6uogocTynHoli fo3e 30 B [11]. [168] nnu [179]. HO npeano-
naraetcs. 4to 50 % [03bl JOCTUraeT MecTo-MulleHb. B pe3ynbTate dhaktop, paBHblii 2. 6yAeT ncnonb3osaThCs 418 yueTa
BOMNPOCOB N0 6MOAOCTYMHbLIM A03aM B 3TUX UCCef0BaHNAX.

Bosgeiictere [11] NpoucxofunT) TOMbKO 4 4; TEM He MeHee CyLlecTByeT BEPOATHOCTb, YTO MaTepuasnbl, CTepuIu-
30BaHHble D0. MOrys HaxoAWTbCS B KOHTaKTe C TKaHsMW 6onee 4 4. ®akTop, pasHblli 2, 6bl1 UCNONL30BaH ANS yyeTa
BO3MOXHOCTW TOTO, 4TO HeraTuBHble adhhekTbl MOryT HabngaTbea Npn 60ee HU3KKNX fo3ax 30 B KOHTaKTe € TKaHsMu 8
TeyeHne 6o/ee ANNTENBHOIO Nepuoja.

3HaveHuns UF4, UF5 n UF6. npumMeHeHHble K KaX/AoMy ucciefoBaHunio, nosyyeHHblli MF 1 cooTBeTCTBYlOLWME 3HA-
yeHusa TCL npuBeaeHsl B Tabnunue G.12.

Ta6nunuya G.12 — dakTopbl HEONPeAesIeHHOCTU U MoaudMUMUpyoLne akTopbl, BbIYUCNEHHbIE AN UCCnef0BaHui
pasgpaxerus 30. n TCL. BbIYNCNEHHbIN MO 3TUM JaHHbIM

WccneposaHue MecTo NILAMIL. mkr/cm2 UF4 UF5 UF6 MF TCL. mm/cm2
[117] MmnnaHnTayma 103 3 1 3 10 10,3
[168] Koxa 321 5 1 12 60 5.4
[179] Koxa 424 5 1 6 30 14,1
[111 Cnusncran 833 3 1 12 36 23,1
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OCHOBBIBAsiICb HA 3HAYEHUAX, NOMYUYEHHbIX B 3TUX YETbIPEX PA3/IMUHbIX UCCEeA0BaHUSAX, U YUNTbIBAS KIMHUYECKYIO
3HAYMMOCTb KOHTaKTUPYIOLWUX TKaHel (cnusuctas v uMmnnaHtauus), 6onee HU3kuin TCL B 10 mMkr/cm2 GyaeT afekBaTHO
3aWuLLaloLWMM OT MECTHbIX 3D (heKTOB, BbI3BaHHbIX JO. B Pa3NUHbIX TKAHSX.

G.7 BbluncneHve fonycTuMblX npegenos

[Jonyctumbim npegenom AL aBnseTca Hanbonbluee konnyecTso 0. NpusHaHHOe NpuemseMbiM B pe3ysibTaTe BO3-
[eicTBUA MeANLMHCKOTO U3AEeNns, U BbipaxaeTcs B eUHNLAaX MUIIMTPaMMOB B fieHb. [lonycTuMble npefesbl erko npe-
06pa3oBbIBAOTCA B Npefesibl OTAENbHOr0 U3Aenus, U 3TN BblYNCNeHUs BbigeneHbl B G.8. AL aensetcs npodyktom TE u
hakTopom nonb3bl BF:

AL =TE «BF.

®akTop nonb3bl BF nmeeT 3HaueHne B Takmx cryvasx, korja BO3AeliCTBMEe KOHKPETHOrO BbIMbIBAEMOTO BellecTsa
NN ocafka Hem36exHO Npu UCNosib30BaHUN MeAULIMHCKOTO U3euns 1 CylecTByeT 3HaunTelbHas nosb3a Ans 340p0Bbs
6narofaps NPUMEHEHUNIO 3TOTO KOHKPETHOro MeAULMHCKOTo n3aenus. Tak Kak He Cyl|ecTByeT SIerko BblYUCAAEMO u/nau
3HAYMTENIbHOM MOMb3bl 41 340POBbS OT UCNO/Ib30BaHUSA WU3AENNiA, cTepunn3oBaHHbix D0 (N0 CpaBHEHWIO C u3genunem,
CTEepUIN30BaHHbIM anbTepHaTUBHbLIM CNOCO60M), 3HavyeHne BF ycTaHOBNEHO kak paBHOe 1. KROMEe HEeKOTOPbIX KOHKpeT-
HbIX KaTeropuii usgenuii, KOTopble pacCMOTPEHbl OTAENbHO B NpUIoXeHun F. Takum o6pa3om, 415 BCEX KaTeropuin anu-
TeNbHOCTU BO3AEeiCTBUS AONYCTUMBIN Npeden paBeH 3HA4YeHWI0 NepPeHOCHMOro BO3AeiiCcTBUA, ecnin NpPOTUBHOE He 060-
3Ha4YeHOo B NpunoxeHuu F

G.8 BbluncneHve npegenos nigenmnsa

G.8.1 O6wume nonoxeHns

MakcumansHoe konuyectBo S0O. BblpaXeHHOE Kak Macca 0T MeAWULMHCKOTo n3fenus, siBnsieTcst NpoAykToM fony-
cTumoro npegena AL n konuyecTBa AHel BO3MOXHOIO MCNOb30BaHWA U3AEeNNA B KOHKPETHO KaTeropuv AanTenbHOCTH
BO3AelcTBUS:

mdev cat=AL cyT B kaTeropuu.

G.8.2 U3genua orpaHNYeHHOro KoHTakTa
MeauunHCcKue usgenmns B kaTeropum orpaHNyeHHoro Bo3AeincTensa MoryT ucnosnb3osaTb He 6onee 1cyn

mdev n* =4.0 mr/cyt - 1cyT =4 wr.

G.8.3 M3genuna A4NMTeNnbHOro KOHTakTa
MeganumHcKkne nsgenns B kateropmm AanMTeNbHOro KOHTakTa MoryT ncnonb3osaTb oT 2 go 30 cyT. Ecnm ncnonb3o-
Bancs AL ana anutenbHoli KaTeropuu, BbIYUCNEHHON Aanee, To npegen usgenus 6yaet cOOTBETCTBOBATh:

mdev. proi = 4.0 mr/cyT - 30 cyT = 120 mr.

TeM He MeHee Oblfl COXPaHEH CyLlecTByoLlW i npegen B 2.0 Mr/cyT. u. Takum o6pasom, npeaen AUTENbHOIO U3-
[lenns cooTBETCTBYET:

T6cy proi= 2-0 mr/cyT « 30 cyT = 60 Mr.

JlononHntenbHo, MmakcumasnbHas fgo3a 90 He fo/mkHa npesbiwath 4.0 Mr B 110601 nepnof B TeYeHNe 0fHNX CyTOK.

G.8.4 '3penuna NnoCTOAHHOIO KOHTakTa

MeauunHcKkue usgenus B kKaTeropun NOoCTOAHHOIO BO3AeNCTBMA MOTyT ucnonb3osatb oT 31 go 25 000 cyT. Ecnv unc-
nonb3oBancs AL AN NOCTOAHHOI KaTeropun, BbIYUC/IEHHbIV Aanee, TO npeaen ugenvs 6yfeT COOTBETCTBOBATb:

mdn =0.28 mr/cyT *25 000 cyT=7.0T.

Tem He MeHee 6blf1 COXpaHeH cyuiecTByoWwmii npegen B 0.1 mr/g. u. Takum o6pas3om, npegen NOCTOAHHOTO U3genus
COOTBETCTBYET:

mdev perm= 0.1 mr/cyT «25 000 cyT=2.5T.

[JlononHntenbHo MakcumanbHas gosa 30 He fomkHa npesbiwaTh 60 Mr B nepsble 30 cyT unn 4 mr B 060l nepuog,
B TeYeHne OfHNX CYTOK.

G.8.5 Npepen, ocHOBaHHbI Ha 3HavyeHun TCL

Ans n3genwii, KOHTaKTUPYIOLWMUX C MOBEPXHOCTbIO, UMEET 3HaueHue npejes, OCHOBaHHbI Ha TCL. ®opmyna gns
BbIYUC/IEHNA MACCOBOro npejena, ocHoBaHHOro Ha TCL. cnepytowas:

mdev.BSC=TCL 'A-
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rae /ndev BSC — macca Ha nsgenwve, T. e. MakcumasbHas fo3a nauueHTy, B MuianrpaMmmax;
TCL — npejgen nepeHoCHMOro KoHTakTa, Mr/cmz;
A — nnowajb NOBEPXHOCTN MEANLMHCKOTO U3enns B KOHTakTe ¢ OpraHn3Mom, cm2.
Takum obpasom, ANA OTAEeNbHbIX U34enuii NnpuMepHas nnowagb, cM2, 6yaet ymHoxeHa Ha TCL B 10 mr/cm2 gns
nonyyeHnsa npegena nsgenus.

Mpumep — Mowagb NOBEPXHOCT U U3JeNnsi B KOHTakTe ¢ Tenom pasHa 100 cm2:

md«v. esc = W mMKr/cm2 « 100 cM2 = 1 Mmr.
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Mpunoxexne H
(cnpaBo4HOE)

YcTaHoB/ieHne AonycTuMbIX npegenos ansa IXr

H.1 O6wwne nonoxeHns

[laHHble NO OCTPOW TOKCUYHOCTW W pe3ysibTaTtbl, MO/yYeHHbIe NPU MHOTOKPaTHOM BBeAEHMU A03. NoKasblBaloT, YTo
Npu KOXHOM, OpasibHOM 1 NapeHTepasibHOM BBefeHUsix IXI Nerko BknYaeTcs B 06MeHHbIe npouecchl. AHaNn3 cpegHux
netanbHbiXx 403 LDM n go03. He okasbiBawowWwnx Bo3geincteus NOAEL, Takke NpuBOAWUT K BbIBOAY, YTO Bo3geicTBme IXI
B YCTaHOB/IEHHblE UHTEpPBasibl BPEMEHU, KPATKOBPEMEHHOE BO3AelCTBME U T. [i. CPABHUMbI NPU OpasibHOM W NapeHTe-
panbHoM BBeAeHuAX. CornacHo AaHHbIM, NOYYEHHbIM NPU M3YYeHUW NOAOCTPOW M XPOHUYECKOW TOKCUYHOCTU. IXI He
okasblBaeT 60/1ee CUILHOTO AeliCTBUS NPU YBENUYEHUN NPOAO/IKUTE/ILHOCTI BO34EeNCTBUSI. HECMOTPS Ha TO YTO He 3aMe-
YeHO NposB/ieHne TOKCUYHOCTM DXI N0 OTHOLWEHWIO K OpraHamM-MULLEeHSIM, YCTaHOB/IEHHOE AeliCTB/e Ha OpraHbl-MyLLIEeHN
MOXeT U3MEHATbCA NpU M3MEHeHUKU cnocoba BBeAEHUA WM NPOAO/IKUTENBHOCTM BO3AelcTBUA. MpeaenbHble 3HAUYEHNUS
[ONYyCTUMbIX CYTOUYHbIX [,03. KOTOpble NpeACcTaBeHbl B NOCNeAyOLWNX pasfenax, oTpaxaloT 3Tn obwme Habnogerus. Ana
KaTeropuii ANNTEbHOTO U MNOCTOSIHHOTO KOHTaKTa Gbl/IN COXPaHEeHbl CyLLecTBYyLWMe npeaensl U3 ctaHgapTta 1995 roaa,
XOTS BblYMCNEHHbIE 3HAaYeHNUs Tl n cooTBeTCTBYIOLWME Npesenbl U3fenvsa n3 npeAcTaBeHHOW fanee OUueHKU Noaaepxu-
BalT 60/1ee BbiCOKME YPOBHU. OBOCHOBAHUEM COXPAHEHMWSA CYLLECTBYOLWMUX NPeAeoB SIBAAKTCA yCnewHas KanHmyeckas
MCTOpUSA C MOMEHTa NPUHATMA cTaHgapTa 1995 roga v cnocobHOCTbL Npou3BoAMTENEll COOTBETCTBOBATL 3TUM Npegenam.
B TO e BpeMs Ha flaHHbIi MOMEHT He CyLLecTBYeT K/IMHUUYECKOW UM NPOU3BOAUTENbHON NPUUMUHBI 4151 NOAHATUS CyLLe-
CTBYHOLLMX NpeAenoB ANA ANNTENbHON 1 NOCTOAHHOW KaTeropuii 4,0 ypoBHel, NoaaepxKmBaembiX faHHO! OLEHKOM.

H.2 BBegeHue

YpOBHW OCTaTOUHbIX BewecTs AN IXI B MeAULMHCKUX U34eNnsaX, cojepxalimecs B AaHHOM NPUIOXEHUMN, 6bln
YyCTaHOBJ/IEHbI, UCMO/b3yA METOA0/10TNI0, onncaHHyto B 4 1ISO 10993-17:2002 N ycTaHOBNEHUS NepPeHoCMMOoro notpe-
6nenuns T1 Mpegensl Ans Xl B MeAULMHCKUX U3AEINSAX OCHOBAHbI Ha OL,eHKe MHOTOYWUCNEHHON Hay4HOW NuTepartypsl.
[laHHble N0 OCTPOI TOKCUUYHOCTY, adhheKkTam Ha OpraHbli-MULLEHN Y XPOHNYECKON TOKCUYHOCTU Y XXMBOTHBIX Gbl/IN COUTEHbI
Hanbonee NoaxoAAWMMN ANS BbIYNCAEHUS 3TUX NPeAenos, kak onucaHo B H.4.

H.3 MeTogbl

H.3.1 O6wee npeacraBneHne

Mopaxog, onucaHHblin B ISO 10993-17, 66121 MCNOML30BaH ANA BblYMCAEHUSA 3HaYeHunid Tl gna SXI npu pasnmyHoi
ANVMTENbHOCTN BO3AeicTBuA.

MaumneHTbl MOTYT NOTEHUMaNbHO OKa3aTbCcs nog Bo3gaelicTeneM IXI, BblAENSEMOro U3 MeANLMHCKNX U3gennin ot
orpaHW4eHHO [0 NOCTOSHHOW ANNTENBHOCTU B pesy/ibTate CTeNeHn BO3eiicTBUSA MeANLMHCKOro nsgenus. B pesynbtate
6b1/10 HEOOXOAUMbIM BbIBECTU OTAE/IbHbIE OrPaHUYEHHble, ANUTEeNbHbIE M NOCTOAHHbIE 3HauyeHns Tl ANsS 3TOro coefu-
HeHus. XOTS B K/IMHUYECKUX YCIOBUSAX NauneHTbl 06bI4HO KOHTaKTUpyloT ¢ XM nyTeM napeHTepanbHOro BO3AeicTBus,
CYLLeCTBYIOT OYEHb OFPAHNYEHHbIEe flaHHble MO TOKCMYHOCTW ANA NOSyYeHUsa 3HauveHuin Tl gns atoro Nyt BO3fencTeus.
Hanpotus, cywecTByeT 6a3a faHHbIx No apdektam X[ Ha aKCNepUMEHTaIbHbIX XUBOTHbIX.

H.3.2 DkcTpanonsymsa go3bl 418 04HOro cnocoba BBeAEHUA MO AaHHbIM ANS APYroro cnocoba

CyLlecTBYIOT OrpaHuMYeHHble gaHHble, OTHOCALWMeCs K Bo3geicTBuo IXI Ha NauMeHTOB MHIaNALMOHHbIM MyTeMm.
BosgeiictBne OXI nponcxogut B pesynbTaTte gepuBaunm 30 B OXI ¢ gob6aBneHneM Moseky bl Xxiopa u. Takum o6pasom,
cyliecTByeT 3a cyeT (hakTOpoB OKpyxatoleil cpegbl. KcTpanonaumsa A03bl A8 04HOro cnocoba BBeAeHUS N0 AaHHbIM
Ana apyroro cnocoba He NpoBoAMaachk B pamMkax 3TOW oueHKkn pucka IXI.

H.3.3 Moaxop k HeKaHLeporeHHol oL eHke pucka

3HauveHnsa Tl gna HekaHueporeHHbix adpchektoB XM 6bIIM BbIYNCIEHbI NYyTEM feNeHns Hanbonee penieBaHTHbIX
3HaveHnit NOAEL unu LOAEL 13 Hay4Holi iuTepaTypbl Ha hakTopbl HeonpeAeneHHOCTU ANA yyeTa AaHHbIX N0 BapuaTuB-
HoCTM oTBeTa Ha 30 B yenoseyeckux nonynaunax UF1. noTeHumanbHOW MexXBMA0BON pasHuLbl B AeiicTBeHHOCTN UF2 n
HepocTaTkoB AaHHbix UF3. ISO 10993-17 nogvyepknBaeT UCMNOMb30BaHWE HayUHbIX AaHHbIX NPU UX HANM4Yuu ANA BblYUC-
neHuns hakTopoB HeonpeAeneHHOCTH, MPUMEHEHHbIX K fJaHHbIM OCHOBHbIX NUCCNEe[0BaHNA TOKCMYHOCTU MPU BbIYNCIEHNN
3HaveHunit Tl. Cnepys aToii xe chunocodunm, gaHHbie No BapuaTUBHOCTK oTBeTa Ha IXI B YesnoBeYeCcKUuX Nonynaunsax u
no geicteeHHocT OXI B pasHbIX BUAAX UCNOMb30BaNNCh 415 BblYMCNEHNA 3HaYeHuit ans UF1 n UF2 cooTBETCTBEHHO.

H.3.4 MeTo/ OLeHKN KaHL,ePOreHHOro pucka

OXI He NPoAEMOHCTPUPOBaA NoTeHuyMana Bbi3biBaTb pak B 6UONpPo6ax Ha XMBOTHbLIX U HE CYMTAETCH BO3MOXHbIM
YesloBeYECKUM KaHL,eporeHoM perynpyowmnumMn opraHamu Uam KOHCeHCYCHbIMK rpynnaMu. 3HadyeHune Tl Ha OCHOBe paka
He Bbluncnanock ana XM B pamkax 3TON OLEHKN.

H.3.5 OdhekTbl, HE pACCMOTPEHHbIE NMPUW BbIYUCEHUN 3HAYEHN Tl gna IXI

Heo6xoAnM0 0TMeTUTb, 4To 3HavyeHunsa Tl ans 3XI. oCHOBaHHbIe Ha HeKaHLeporeHHbix aekrax, HeobaszaTebHO
ABMATCA 3alMLLAOWNUMN OT UMMYHOJI0TMYECKNX 3(PMEKTOB, TaKUX Kak peakuun runepyyBcTBUTENLHOCTY U aHatunak-
CuA. a Takke OT Takmx appeKkToB, kak remonns. MoryT 6bITb HEO6XOANMBIMU APYTUe NOAXOAbl ANA 3aLWMTbI NALNEHTOB OT
3TUX 3P HEKTOB, KOTOPbIE BbINN CBSA3aHbI C Bo3aelicTBnem IXI.
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H.4 3HayeHunsa Tl gna OXI He Ha OCHOBE KaHL,epOreHHoro pucka

H.4.1 Bbl6op Hay4yHOIl nuTepaTtypsbl

H.4.1.1 Mpepgen orpaHNYeHHOro BO3AeiCTBUA

[onycTumblii npegen AL aons npegena orpaHuYyeHHoro Bo3geicteus OXI AN NpoAo/HKUTENBHOCTU MeHee 24 4
cocTasnseT 9 mMr/cyT. 3TOT Npefen OCHOBAH Ha AaHHbIX, COGPaHHbIX B UCCNeA0BaHNN CYOXPOHUYBCKOM MHTPanBpUTOHe-
anbHOW nHbekunn 6.4 mr/kr OXI kpbicam B TeyeHne 30 CyT B KauecTBe YPOBHS HeHab/1104aeMoro HeratuBHoro adpekra
NOAEL (cm. [103j). 3Ta fo3a 6blna nonyyeHa oT OAHON AEeCSATON YpOBHSA [03bl 60/1ee paHHEro UccnefoBaHUs TEMU Xe
YyUY€HbIMW, KOTOPOE NPMBESIO K BbIYMNCIEHNIO 3HaYeHns LDM B 64 mr/kr (cm. [102]). CxoAHble pe3ynbTaTbl OCTPOI TOKCUYHO-
cTn LDy coobuwanucb Heckonbkumu nccnegosatensmu ([104]. [116]. [159], [162]. [194] n [203]) B HECKONbKMX BUAAX Npu
pasnUuHbIX NyTAX BBEAEHUSA. [laHHble OCTPOI TOKCUYHOCTU, BKAOYasA cpeAHune netanbHble A03bl LD, 6b1an AOCTYNHbI 1
OLeHEeHbI, XOTSi OHW He 6blNN NpuemaeMbl A5 3TOW oueHkU. laHHble no LD~ cymmupoBaHbl B Tabnuue H.1.

AHanus gaHHbiX B Tabnuue H.1 yka3sbiBaeT, 4TO TOKCMYHOCTb IXI AN OrpaHMYEHHOro BO3AeiCTBUSA, T. €. MeHee
24 4. npakTUYeckn AeHTUYHa BHE 3aBUCUMOCTM OT MyTW BO3AENCTBUS U OTHOCUTENbHO CXOA4HA A5 pasHbiX BUAOB.

Tak Kak fjaHHble oTpaxatoT 3HaueHus LD " B Tabnuue H.1. a He NOAEL unm LOAEL. To uCNo/b30Banoch 3HaveHue,
onpegenieHHoe kak ypoBeHb HeHabnogaemoro HeraTuBHoro adpdpekta NOAEL. npuBegeHHoe B [103]. kak 0603Ha4YeHo
Bbilwe. B aTom uccnegosaHun gosa B 6.4 mr/kr/cyT 6bina Bbib6paHa uccnefosatensiMu Ans nokasatens ofHoli gecsToi
3HavyeHna LDSO B 3Ha4anbHOM NCCNeA0BaHNN OCTPOI TOKCMYHOCTU. PesynbTaTbl Cy6XpOHNYECKOro nccnefoBaHns ycra-
HOBMAN ypoBeHb 6e3 adhhekTa v 3HayeHne B 6.4 Mr/Kr/cyT ucnonb3oBanun B coyeTaHum ¢ nonoxexnmamu ISO 10993-17 ansa
dhopmynmposaHua gonyctumoro npegena AL gna 3XI. ucnonb3ys Hagnexauyme aktopbl HeonpeaeeHHoCT U mogndn-
umpytowme aktopbl:

NOAEL = 6.4 mr/kr/cyT.

Ta6nuua H.1 — CpeaHue netanbHble 403bl LDSOANS fonycTuMoro npegena orpaHuyeHHoro Bo3aeicTeus ans IXr

Opan::rlrz;llilr LD BHyTpVIBberHFI'-I«aﬂ 1O 50, I/IHTpancpMTt':\)Al;l/iTaanaﬂ LOw. I'Io,qkomlli? LDS0. Opyras LOSD, ur/ke
Koxa
Kpbica: 50 Kpbica: 67 Kpbica: 44 Kpbica: 60
Kpbica: 60 Kponwuk: 80 Kpbica: 58 Kpbica: 72 Kponuk: 67.8
Kponwuk: 60 Kpbica: 84 Kpbica: 60 Kponuk: 100 Mopckasa cBuHka: 84
Kpbica: 70 Kpbica: 100 Kpbica: 63 Mbiwb: 120
Kpbica: 71,3 Kpbica: 110 Kpbica: 64 Mbiwb: 150
Kpbica: 72 Mbiwb: 120 Kpbica: 70
Mbiwb: 80 Kponuk: 80
Mbiwb: 81.4 Kponwuk: 84.6
Mbiwb: 91 Mopckas cBuHKa: 85
Mbiwb: 95 Mopckas cBuHka: 85.5
Mopckas ceuHka: 110 Kponuk: 90
Mbiwb: 150 Mbiwb: 97
Mbliwb: 180 Mbiwb: 98.4
Mbiwb: 120
Mbiwb: 130

dakTopbl HeonpegenerHoctTn UF:

- UF1 (uHgmBmayanbHas BapuaTUBHOCTb y yenosexa) = 10;

- UF2 (MexBugoBas Bapunauus) = 1;

- UF3 (kauecTBO/peneBaHTHOCTb AaHHbIX) = 1.

CTaHpapTHoe 3HauyeHne UF1 = 10 NpUMEHSAIOT Y YenioBeKa A5t UHAUBUAYANbHOW N3MEHUYMBOCTHU, TaK Kak 3HauUeHue
BbIUMC/IEHO W3 CPEJHEro 3HaYeHNs 419 XUBOTHbIX 1 NPeAnoIoKeHNs, YTO BapnaTUBHOCTb ByAeT Takol Xe y YenoBeka.

3HauveHve UF2 = 1 ons MexBWAOBOI Bapuaunm 0OCHOBaHO Ha NoHWMaHuu [80] u [81]. 0603HavaOWMX, YTO HU3KME
KOHUeHTpaumn IXI feToKCUgULMPYIOTCA B MEYeHN KOHblorauueid rnytatmoHa B S-kapbokCMMeTUArnyTaTuoH. [letokeu-
hrkauus nognepxKmBaeTcs, Noka B HAIMYUK [,OCTATOUYHbIE KOHLEHTpaLun rnytatmoHa. Mpu 6oee cunbHOM BO3feicTBum
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OXT KOHUEeHTpauuu rnytatnoHa 6yayT cokpalleHbl, YTO NpuBeAeT K 06LL el ABHON TOKCUYHOCTU. Tak Kak XMBOTHbIE 1 Yeno-
BEK MMEIOT 3TOT CXOAHbI MexaHN3m geTokcudmkauum, a KoHueHTpaums B 6,4 mr/kr/cyT npusogut kK NOAEL, To 3HaueHune
UF2 cooTBETCTBEHHO YCTAHOBJ/IEHO paBHbIM 1.

3HayeHne UF3. paBHoe 1. Takke YCTAHOB/IEHO, YUNTbIBasi PEIeBAHTHOCTb U HaAeXHOCTb AaHHbIX.

a) Mogudpmumpyowuii chaktop MF:

- MF = UF1 «UF2 « UF3; n

-MF =10- 1+ 1= 10;

- Tl = NOAEL/MF. wnn Tl = 6.4 mr/kr/cyT/10 = 0.64 mr/kr/cyT.

b) ®akTop yTunusauunu UTF:

- UTF = CEF (cbakTop conyTcTBytowero Bo3aeiictena) PEF (dhakTop nponopuuoHanbHOro Bo34encTeus):

- CEF =0.2;

-PEF =1,

-UTF=0.2 1=02.

c) NMepeHocnmoe Bo3aeiicTBrne TE:

-TE=T «BW«UTF:

- TE = 0.64 mr/kr/cyT - 70 kr » 0.2 = 9 mr/cyT.

d) LonycTumslii npegen AL:

- 3TO CMeLleHVe BKIoYaeT NnpumeHeHne akTtopa nonb3bl BF nocpeactsom nonoxexuii ISO 10993-17 Ha MHAMBK-
[lyanbHOW ocHoBe. B faHHOM cnyyae gocTuxeHne TE BO3MOXHO Ansa IXI. n cnegosatenibHo, BF npvHuMaeT ctaHAapTHoe
3HauyeHue, paBHoe 1. [lonycTuMbIi NpeAen BbIYUCAAIT cneaylowmnm o6pasom:

- ponyctumblii npegen = TE ¢ BF;

-AL =9 1=9 mr/cyT npu BO34eiicTBUN MeHee YeM 24 y;

- npegen npuemnem B kKoHTekcTe NOAEL, BblYMCNIEHHBIX NOAAHHbIM XPOHUYECKONT'PENPOAYKTUBHON TOKCUYHOCTM,
OCHOBaHHbIX Ha Hu3koi NOAEL B 6.4 mr/kr/cyT gnsa 70-kni1orpammMoBOro B3pocsioro Ans NOBTOPHOrO BBEAEHUS.

H.4.1.2 Mpepen anuTenbHOro Bo3gencTeuns

MpepenbHoe 3HaveHne npu Bo3delicTBMmM oT 24 4 ao 30 cyT cocTaBnsieT 3.8 Mr/CyT ¥ He AO/HKHO MpeBbiwaTb 9 Mr
AN 0TAENbHO B3ATbIX CYTOK unn 114 mr/mec (3.8 mr - 30 cyT). B 0CHOBe 3TOro NpefenibHoro 3Ha4eHus nexar gaHHble no
N3y4eHWto NOA0CTPOI TOKCUYHOCTU 1 BAUAHUSA Ha PENPOAYKTUBHYIO (DYHKLMIO (TepaToreHHOCTb). NOTyYeHHbIe /151 XUBOT-
HbIX HECKO/IbKMX BUAOB. 3TU AaHHble NpuBOAAT MHOrme nccnegosatenu (cm. [8]. [10]. [18]. [38], [83]. [85]. [103]. [145] n
[203]). Mpu MHOroKpaTHbIX OpasibHOM 1N NapeHTepasbHOM BBEAEHUAX, NPOAO/KABLUNXCA pas/IMyHble Nepuoabl BpeMeHu,
BNA0Tb A0 403 cyT. XTI okasbiBaa pasHoo6pasHblie BpeaHble adhhekTsbl, BKIOYAA neTanbHbli ncxoq (conpoBoxaatowmiics
yBe/IMYEeHNEeM MaccChbl OTAE/bHbIX OPraHoB, IBIEHMEM MYCKaTHOW meyeHu, remopparneil B TkaHU Hafno4YevyHNKoB, remMop-
parvei B TkaHn runodusa, KPOBOUIMUSHUAMM B XKeNY[LOUHO-KULIEYHbI TPakT, MMOKapAUTaMu, rmnepemuen LWMToBuaHoN
Xenesbl, 3aCTOMHbIMU ABNEHUAMUN B NIETkMX, HA6104aBLLUMMIUCA B O4HOM UCCNEf0BaHUN), YMEHbLUEHNe MaccChl Tena v 3a-
Mef/leHne pocTa, yBeNNYeHne Macchl Mo3ra, Hafno4YeyYHNKOB, NoYeK, Erkux u WUTOBUAHON Xenesbl, He6obLIoe YMEeHb-
LIEeHNE U NOBPeXAeHne Anyek, pBOTy, YMEHbLUEHNe remMorIobrnHa, reMaToKpUTHOro Ynucaa v reMaTokputa. NoBpexaeHuns
neyeHun, 3KTOMUYECKUI A reMomnoas, runepniasnio KOCTHOro Mo3ra, a Takke CABWT nelikouutapHoii hopMysibl B CTOPOHY
o6pasoBaHuNs nMMAoLMTOoB. [,03bl BapbupoBanuck oT 2.7 o 93 (Mr/kr)/cyT n 6onee. N3yuyeHne BAUSHNA HA PenpoayKTVB-
Hyt0 (PYHKLMIO BK/IOYANIO B CE6A UCKNIOUYNTENBHO TepaToornyeckne nccnefoBaHuns, B KOTopbix AXI BBOAWIN Ha pasHbiX
cTaanax 6epemeHHocTU. B aTux nccnepgosanunsax IXI okasbiBan TOKCMUECKOe AeiicTBMe Ha MaTepuUHCKUIA opraHnsm, npo-
ABNSAN (heTOTOKCUYeckoe AelicTBME 1 B OAHOM U3 NCCNeA0BaHNi NPUBOAUI K YBE/IMYEHMNIO NOPOKOB pa3BuTuA naoga. rMo-
cnefHuin achekT NposiBNSAACS TOMbKO B MOTOMCTBE MbiLleli, KOTopbIM BBOAUAN IXIT BHYTpPMBEHHO B Ao3e 120 (mr/kr)/cyT.
[laHHas f03a COOTBETCTBYET 06/1aCTV OCTPOi neTanbHocTU [80]. PesynbTupylowme gaHHble, KOTOpble MOI0XEHbI B OCHOBY
pacueTa npefenbHOro 3Ha4YeHns Npu 4AUTeNbHOM BO3AeicTBuM, NpeacTaBaeHsl B Tabnuue H.2.

Ta6nuua H.2 — [laHHble, UCMONb30BaHHbIE AN YCTAHOBNEHUA Npejena ANMTeNnbHoro Bo3geiicTeme ans XM

Bup nccneposanus fosa NOEL, opanbHO Lo3a NOEL, napeHTepanbHo

(mr/kr)/cyT [ccbinkal

CybxpoHuyeckas TOKCUYHOCTb 13 2,7. nponopunoHanbHO paccumTaHHoe
[145] oT 6.4 Tpu pasa B Hegento [103]

M3yyeHne BAMAHUA Ha Ppenpoayk- 50 9

TUBHYIO (DYHKLMIO [38] [83]

AHann3 aTux AaHHbIX NO3BONAET NPUIATK K BbIBOAY, YTO He OkasbiBatolive aeiicTua fo3bl OXI gna nepuoga Anv-
TeNbHOro Bo3AeicTems, T. e. oT 1 o 30 cyT. cpaBHWMbI, HE3aBUCUMO OT TOro, ABAAETCS /1N 3TO AeliCTBMEM Ha cneundu-
Yyeckuii opraH-MULWEeHb AN PenpoayKTUBHYIO PYHKLMIO, 1 He 3aBUCAT OT cnocoba BBeAeHNs. XKMBOTHbIE MOTYT OKasaTb-
ca 6onee UyBCTBUTE/bHLIMU K 06LEMY ToKCUYeckoMy AelicTBuio IXI Ha opraHu3M, YeM K ero Cnoco6HOCTH Oka3blBaTb
BpefHOe BNUSIHME Ha PenpoayKTuBHY (yHkumio. CybxpoHnyeckoe uccrnefoBaHue, nposeAeHHOe JIOypeHcoM v Ap.
[KO3], ncnonb3oBano ogHy AecATyt Ao3bl B 6.4 mr/kr/cyT, KoTopasa 6blna paccuntaHa n3 o3bl LDal ux nsHavyanbHoro
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uccnepoBaHus, paHee cooblaemoit kak 64 mr/kr. MiccnegoBaHue nokasano, Uto 6.4 mr/kr/cyT IXI. BBOAMMOE TPU AHA B
Hegento B TeyeHne 30 gHell, npuBeno k BbluncneHHoit NOAEL B 2.7 mr/kr/cyT npu napeHTepanbHOM BBeAeHUU. 3Ty [03Yy
KpbiCam MCMo/ib30Basiv Kak OCHOBY [/1 BblYUC/IEHUA AONYCTUMOrO nNpejena Ans AAUTENbHOTo BO3AENCTBUA creayowmm
obpasom:

NOAEL = 6.4 mr/kr/cyT 3 cyT/7 cyT = 2.7 mr/Kr/cyT.

dakTopbl HeonpegeneHHoctn UF:

- UF1 (vHgmBmnayanbHasa BapuaTMBHOCTb y Yenoseka) = 10:

- UF2 (mexxBugosas sapuauns) = 1;

- UF3 (kayecTBO/peneBaHTHOCTb AaHHbIX) = 1.

dakTopbl HeonpeeeHHOCTU, NCMO/b3yeMble B AaHHOM NOANYHKTE, ABASAIOTCA TEMU Xe, KOTOpble OblIN NCNO/b30-
BaHbl B pa3jesie No orpaHM4eHHOMY BO3AelCTBMIO, Tak Kak fAaTa N 060CHOBaHUSA Te Xe.

a) Mogndmuympytowmii paktop MF:

- MF = UF1 « UF2 mUF3;

-MF =10 m1 ml = 10:

- Tl = NOAEL/MF. nnn Tl = 2.7 mr/kr/cyT/10 = 0,27 mr/Kr/cyT.

b) ®akTop yTunusauun UTF:

- UTF = CEP (cpakTop conyTcTBytoLero Bo3aeictausi) « PEF (dhaktop nponopuvoHanbHOro Bo3aencTeus):

-CEF =0.2:

- PEF = 1;

-UTF=0.2-1=0.2.

c) NMepeHocumoe Bo3gelicTeue TE:

-TE =TI/IMF BW «UTF;

- TE =0.27 mr/kr/cyT » 70 kr - 0.2 = 3.8 mr/cyT.

d) AonycTurublii npegen AL:

- 3TO CMeLleHne BKIYaeT NpUMeHeHne akTopa nonb3bl BF nocpeacTBom nonoxexuii ISO 10993-17 Ha MHAWMBHK-
AyanbHoi ocHoBe. B faHHOM cnyyas gocTmxkeHne TE Bo3moxHo gnsa OXI. n. cnepgosaTensHo. BF npuHumaeT ctaHgapT-
Hoe 3HayeHune, pasHoe 1.

[JonycTuMmblii npegen BbIYUCASAIOT creAylowmnm obpa3om:

- gonyctumsblii npegen = TE - BF;

-AL =3.8 - 1 = 3.8 mr/cyT B TeueHue nepuoga B 30 cyT;

- 9TOT npegen cymTaeTcs [OCTAaTOUYHbIM AN 70-KMNOrpaMMOBOro MYX4MHbI NPU Ha6AOAEHUN, PUKCUPYIOLLEeM, YTO
OXI He MoBbIWAETCA B NOKa3aTeNsiX TOKCMYHOCTM NOC/1e XPOHNYECKOro BO3AECTBNAA N0 CPABHEHWIO C A/INTENbHbIM BO3-
felicTBueM. MNpegen 0CHOBaH Ha flaHHbIX XWBOTHbIX.

H.4.1.3 Mpepgen NOCTOSHHOIO BO3AeNCTBUSA

[flonycTvMmblii Nnpefen npu NocTosiHHOM Bo3AeicTBun oT 30 CyT unm 6o/lee 1 Ha NPOTSHIKEHUN BCeli XU3HW cocTaBnseT
10 ¢ OHO He AO/MKHO npeBbiWwaTbh 9 Mr A8 OTAENbHO B3ATbIX CYTOK Man 114 mr/mec. 3TU npefesibHble 3HAYEeHUS NoyyeHbl
Ha OCHOBE AlaHHbIX M0 XPOHNYECKOI TOKCUYHOCTU, FEHOFOKCUYHOCTW U KaHL,ePOreHHOCTY. KOTopble NpuBeAeHbl B paboTax (81).
(116) n (133). B aTux nccnefoBaHMAX KpbiCbl 40 BO3pacTa ABYX feT nonydyann IXI B nuTbeBoi Boge. OXI BBOAWIN Kpbicam
nyTeM NOAKOXHbIX MHbEKLMIA ABaXAbl B HeAeNo N0 MeHbLUe Mepe B TeueHWe rofa, a Takke MyTeM HakKoXHbIX annankauui
KpbiCam 1 Mblwam B Teyenne 103— 104 Hag. [o3bl Bapbuposaamck ot 0.086 Ao 71 (Mr/krycyT unm 6onee. MNpn 3TOM He Hab6to-
fAanochb yBeIMYeHNs Yncna cnyvyaes BO3HUKHOBEHUS OMyXoseid, CBA3aHHbIX C BBeAeHneM IXI. Un NposBeHNs XpOHNYEeCKoi
TOKCUYHOCTU, KPOME BO3MOXHOTO CHUKEHUS XN3HECNOCOBHOCTY KpbiC (81). Pe3ynbTupytowme gaHHble, MOCAYXMBLLUME OCHOBOM
ANA pacyeTa NPOrHo3npyeMbIiX NpefenbHbIX 3Ha4eHNii Npy NOCTOSHHOM BO3AeCTBUK, NpuBefeHbl B Tabnuue H.3.

AHanun3 aTUX JaHHbIX, NONYYEHHbIX MPW OpasibHOM W NapeHTepasibHOM BBEAEHNUAX, NO3BOMSET MPUATK K BbIBOAY,
41O A03bl OXI. He okasblBaKLMe adhchekTa NpM NOCTOSHHOM BO3AeNCTBUM, T. €. 0T 30 CYT N Ha NPOTSHXKEHUN XU3HU, CpaB-
HUMbI U CXOAHbI C TEMU, KOTOPbIE BbIAN NOYyYEHbl NPU N3YHEHUN NOLOCTPOIN TOKCUYHOCTM U BUSIHUS Ha PENPOAYKTVBHYIO
dyHKuMI0. )KNBOTHbIE 60Nee YyBCTBUTE/bHbI K 06LLETOKCUYeCKOMY fleicTBUIO, okasbiBaemMomy OXI, yuem k ero cnoco6Ho-
CTWU. eC/I OHa CyLLecTBYeT, Bbi3blBaTb pak.

Ta6nuuya H.3 — [aHHble, UCNONb30BaHHbIE AJ151 YCTAHOB/IEHUS Npefena NoCTOSHHOro Bo3aeicTBust ans IXI

Bua uccneposaHus OpanbHaa NOAEL MapeHtepanbHas NOAEL AepmanbHaa NOAEL
XpoHu4eckaa TOKCUY- 4 « LOAEL 2.9 — 3HaueHue, paccunTaHHoe HeT gaHHbIX
HOCTb [811 ncxoas 3 seegeHuns 10

ABaxabl B Hegento (116)

KaHLeporeHHoCTb 16 HeT faHHbIX 71 — 3HauyeHue, paccuMTaHHoe
(81) ncxonsa v3 BeefeHus
100 naTb pa3 B Hegeno3l (133)

a| OXT He Bbl3blBaN BO3HUKHOBEHUSA onyxoneVl npu caMblX BbICOKMX N3YYEHHbIX [03ax.
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MuHuManbHas f[o3a, He oOkasbiBawlas [AeACTBUA MPW U3YYEHUM XPOHWYECKOW TOKCUYHOCTM, cCOCTaBnsioLias
2.9 (Mr/krycyT npu NOAKOXHOM BBEAEHWM KpbiCam B TEYEHWE MO MeHblUeli Mepe roga, a Npu N3y4yeHnn BO3HNKHOBEHWS OMy-
Xonei coctasnsaowan 16 (Mr/kr)"cyT npu opasibHOM BBEAEHUM KpPbICaM He cTaplue 24 Mec, NOM0XeHa B OCHOBY pacyeTa npo-
rHO3MPyeMoro npeAesibHOro 3Ha4eHna nNpu NOCTOSHHOM Bo3AelicTBumn B 10 r cnegyowum obpasom: LOAEL = 2.9 mr/icr/cyT.

dakTopbl HeonpegeneHHoctn UF:

- UF1 (MHgmBupayanbHas BapmaTUBHOCTb Yy Yenoseka) = 10;

- UF2 (mexsuposas Bapvauus) = 10;

- UF3 (kayecTBO/peneBaHTHOCTb faHHbIX) = 1.

CtaHpapTHoe 3HavyeHne UF1 = 10 agna HAMBMAYyanbHOVW BapnaTUBHOCTY Y YesloBeka UCNosb3yeTcs, Tak kak 3Hade-
Hie NOJIyYEeHO U3 CPeJHEro 3HAYEHUA /1 XMUBOTHbIX U NpejnonaraeTcsi CXoHas BapuaTUBHOCTb y YesoBeka.

CtaHpapTHoe 3HavyeHne UF2 = 10 Ana MexBUAOBOW BapuaLmm UCNonb3yeTcs, Tak kak HeT YeTKOro MOHNMMaHus Ao-
rocpoyHbIX 3P HEKTOB Ha MeTaboIMUecKoii AeaTeNbHOCTU nocne Bo3aeiicTeus IXI Ha yenoseka. CumTaeTcs, YTO HU3KME
KOHUeHTpauun 3XI feToKCMpULMPYIOTCA B MEYEHN IH3NMAaTUYECKO FNIoKopoHnaaumeli B S-kapboKCUMeTUArIyTaTuoH
(cm. [81]), HO 3TOro HEAOCTATOUHO A1 IKCTPANONSALMN HA BO3AENCTBUE B TEUEHME XKU3HU.

3HauyeHne UF3 = 1 cOOTBETCTBEHHO YCTAHOBJIEHO, YYNTbIBAA PENEBAHTHOCTb U HAEXHOCTb AaHHbIX.

a) Mogudmumpyowmii haktop MF:

- MF = UF1 «UF2 « UF3;

-MF= 10 - 10 - 1= 100;

- Tl = LOAEL/MF, nnn 2.9 mn'kr/cyT1/100 = 0.029 Mmr/kr/cyT.

b) ®akTop yTunusauunu UTF:

- UTF = (cbakTop conyTcTBytoLLero Bo3aeiicteusi) PEF (hakTop nponopuuoHanbHOro Bo3aeicTamns);

- CEF =0.2;
-PEF = 1,
-UTF=0.2.

c) NepeHocumoe Bo3geiicteue TE:

-TE =TI/IMF BW UTF;

- TE = 2.9 mr/kr/cyT/100 - 70 kr 0,2 = 0.4 mr/cyT.

d) fonycTtumblii npegen (AL):

- 3TO CMelleHne BK/OYaeT NpuMeHeHne daktopa nonb3sl BF nocpeactsom nonoxeHuii ISO 10993-17 Ha UHAMBK-
AyanbHOi ocHoBe. B gaHHOM cnyyae gocTmkeHne TE Bo3MOxHO ans IOXI. u. cnegoBartenbHo. BF npuHuMaeT ctaHgapT-
HOe 3HayeHue, paBHoe 1.

JonycTumeblii npeAen BbIYUCAAIOT caefylowmnm o6pas3om:

- ponycTuMmblil npegen = TE ¢ BF;

-Al_=9-1=9MrB Nob6ble OTAe/bHbIE CYTKK;

- AL = 2,9 mr/kr/cyT/100 70 kr «0.2 - 25 000 cyT = 10 T B TEYEHMNE XU3HU.

Mocne aHanusa 3aTux NPOrHo3vpyemMbix npegenos 9 mr/cyT un 10 r/xn3Hb 6bIN0 onpeAeneHo, uTo 9 mr/cyT 6yayT
afiekBaTHO 3alyMlaloWMy OT HeraTUBHbIX adhhekToB IXI. NPOUCXOAAWMX OT MOCTOSHHOTO BO3feicTBusi. Takum 06-
pa3om. Ha OCHOBe AaHHbIX XWBOTHbIX NpeAen npefocTaBnsieT No MeHblleli mepe 100-kpaTHbIN 3anac 6esonacHoCcTy AN
70-KMnorpammoBOro B3pOC/I0ro OT NOTEHUMasIbHbIX HeraTuBHbIX adpekToB IXI B pe3ynbTaTe NOCTOAHHOTO BO3AENCTBUSA.

H.4.2 Bbi6op hakTOpOB HeonpeaenieHHOCTUN AN HEKAHLLePOTreHHbIX adhheKkToB

Ta6nuua H.4 — dakTopbl HEONPeAeNEeHHOCTU AN Bbluncenus Tl

HazHaueHue dhaktopa BenvnuvHa
1anasoH nMcaHw

HeonpeseneHHoCcTH Ananazo cTaHgapTHoro UF Onvcarive
UF1. nHamemuayanbHas Ot 1[40 10 10 [na yyeTa BapuaTMBHOCTM OTBETA MeXAY CpeaHUM
BapuaTMBHOCTb B Ye0- nokasaTesiem 3[0pOBO NONyNAUNM U OTBETOM HEKO-
BeYeckoi nonynsauum TOpPOW NponopLmMn YyBCTBUTENbHOI cybnonynsaumm
UF2. mexBungoBas akc- OT 1p0 10 1 [ns yyeTa BO3MOXHOCTM, YTO 4enoBek 60NeB 4yB-
Tpanonsaums CTBUTENEH K HeratuBHbIM 3hekTam coeguHeHus,

YeM 3KCNepuMeHTasbHble XUBOTHbIE

UF3. kayectBOo 1 pene- OT 10 100 1 [ns yyeta orpaHuWyeHWin [OCTYMHbIX TOKCMKO/OTM4ye-
BAHTHOCTb [JaHHbIX UC- CKUX [aHHbIX Ana Bbluucnenusa Tl, BkIwuyasi oTCyT-
cnepoBaHuii ctBue 3Havyenmsa NOAEL. otcytctene NOAEL pgonro-

CPOYHbIX MCCNnefoBaHWit U OTCYTCTBME [faHHbIX MO
KNMMHNYECKN pefieBaHTHOMY MyTu BO3AeENCTBUA
H.5 BeluncneHne npegena nepeHocumoro KoHtakrta TCL

CyLecTBYIOT OrpaHNyeHHble ony6/IMKOBaHHbIE AaHHbIe Mo pasgpaxaiolyum addektam IXI. Boluncnenue TCL pe-
fieBaHTHO. MpeanonaraeTcs, YTo Npeges, BblunCAeHHbI n3 TCL. npuemiem 4as Usgenuii, KOHTaKTUPYIOLLUX C MOBEPXHO-
CTbl0. N. BO3MOXHO, UMNIAHTUPYEeMbIX U34eNuni.
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lecc (61) nposen nccnefosaHne, B KOTOPOM KOXHOe HaHeceHue HepasbasrieHHoro OXI NpuBeno K He3HaunTe lb-
HOMY pasfpaxatoemy oTBeTY Y KDOJINKOB. TeM HEe MEHEe BHYTPUKOXHbIE N BHYTPUMbILWEYHbIE UHbeKLUK DX npusenu K
CU/IbHOMY pasfpaXeHuto B MecTe UHbekunn. PasbasneHHble pacTBopbl IXI BbI3Ba/IM YMEPEHHbI OTBET BHYTPUKOXKHBIX
TKaHel n cnusncToii nenuca. Mpu pasbasneHnn o 80 % HeckosbkO nccnepoBaTeneii He 06HapYXUIn pasgpaxaroLero
oTtBeTa (cm. [59]. [61], [102] n [KO3]), NPOAEMOHCTPUPOBAB, YTO MPU KOXHOM HaHeceHun IXI Ha MoAenb Kponuka npu
cpefHeli koHUueHTpauumn B 68 mr/kr adhpekT Ha LD S0 6bin He3HAUMTENeH U He Hab/1l04an0Ch HUKAKOro MeCTHOTO pasgpaxe-
Hus. MpeanonaraeTcs, YTO 3TO NPOMCXOAMUT NO NMPUYMHE KpaliHe GbICTPOI CKOPOCTN abCoPOLUN XMMUYECKOTO COeUHEHNS,
KoTopoe 3aTem 6bICTPO NPeobpa3oBbIBAETCA NEYEHbI0 B TOKCUYHBIA MeTabonuT. [onoNHUTeNbHbIE BHYTPUKOXHbIE Ucce-
[OBaHUA 1 TECTbl HA pasfpaxeHne Ta3. NPoBeAeHHble nccneoBaTeamMmn, NPUBEsN K BbICOKUM NokasaTensam pasgpaxe-
HUs ana HepasbasiieHHoro OXI. Tem He MeHee pacTBopbl AXI B 5 % 1 1% (No o6bemy) nokasanu HesHaunTebHoe pas-
ApaKeHne uan ero oTCyTCTBME COOTBETCTBEHHO. OTW AaHHble yKa3blBaloT, UTO DX ABNAETCA BbICOKMM pasfpaxutesnieMm
AN BHYTPUKOXHbBIX W TNa3HbIX TKaHel. B pesynbtate TCL 1 BHYTPUXOXHbIA TCL 6yAyT BblUMCIEHbl AN KOHLEHTpaLuii
OXI Hepasgpaxatowero yposHa NIL 1 MUHUManbHO pasgpaxatoliero ypoBHa MIL cOOTBETCTBEHHO.

TCL gna 9XI BblunucnsawT cnegyowmnm obpasom. VcnonbdyeTca nogxod moauduumpytowero cdakropa Anaa Bbl-
yncneHna TCL. 3TOT noaxop BkAOUaeT NnpuMeHeHne )aklopoB HeonpeAeneHHoOCTW (CM. Bbile) AN npefocTaBieHns
npremsnemMoro 3anaca 6e3onacHocT NpoTus pasgpaxeHus. Popmyna Ans sbluncnenns TCL. Mr/cM2, npyMeHAsa Noaxon
moandbmumpytowero aktopa, cnegyrouias:

TCL (NIL unu MIL)
MFTCL N

Ta MFTCL—magduugow ) errop(UF4- UFS- LF6):
NIL — HepasgpaxatoLwmnii ypoBeHb, Mr;
MIL — MUHMManbHO pasapaxatoLnii ypoBeHb, Mr;
A — nnowajb NOBEPXHOCTN KOHTaKTa C OPraHM3MomMm, cm2.
Bblwe npuBefeHo 060CHOBaHMe 418 NOAAEPXKKM Bblibopa cnefyownx 3HadeHnii 4na Kaxaoro akropa Heonpege-
JNIEHHOCTU. HEO6XOANMOTO A1A Bbluncnenmsa TCL;
- UF4 nnguBrpyanbHaa BapuatuBHoCTb = 10;
- UF5 mexBugosas akctpanonauuns = 1;
- UF6 HepocTaTku faHHbixX = 1.

MFTCL=10-1-1 = 10.

NoypeHc n ap. [103] HaHecnW B BUAE KOXHOI annankaumnm Kpoamkam MakcumasbHoe KonmyecTso 80%-HOro pacTeo-
pa 3XTI B o6beme B 0.2 M/ Ha naowagb NoBepxHocTblo 3,27 cm2 (0.5 kBagpaTHbIX Agloiima). 3To ncuncnanoch kak 160 mr
OXT Ha 3.27 cM2 1 He NpuBeno K HabngaeMomy pasgpaxeHunto Koxu, Takum o6pasom Habnogaemblii Hepasgpaxatowuii
yposeHb NIL:

NIL = 80%-Hblii pacTBop = 0.2 mn +80 /100 mn = 160 Mr f03bl.

TCL cooTBeTCTBYET;

TCL = 160 mr/{10 - 3.27 cm2) = 4.89 mr/cm2.

TCL Takmm 06pa3om paBeH 5 mr/cm2.

NoypeHc n gp. [103] npoBenn BTOPUYHOE BHYTPUKOXHOE WCCNefoBaHNe pasgpaxeHus y Kponuka, ncnonb3ys pas-
nnyHble pasbasnenus OXI. B aTom nccnegosaHuu Bce pa3basieHns Bbi3BaIN pe3koe MeCTHOEe KOXHOe pasgpaxeHuve, 3a
peaKMm NCKloYeHeM NpuBogsilee K MECTHOMY HeKpo3y TkaHell. PactBopbl 1% n 5 % 3XI 6bi1n 06a HepasgpaxaroLwm-
MU U MVHUMa/bHO pasfpaxatowumn (COMHUTENIbHO) COOTBETCTBEHHO COr/TaCHO UCNOJIb3yeMOMY CTaHAapTHOMY MeToAy
nsmepeHus. Mpegnonaranock, YTo 3TO 6bIIO pe3ynbTaToM 3afepxunBanus IXI B MeCcTHOI 061acTu, KOTOPbLIA 3aTemM He
6noTpaHcopmmpoBasncs u. Takum 06pa3om, NpuBes K MECTHOMY TOKCMYHOMY OTBETY TKaHeil. He urHopupys ato. BTOpuY-
HbI MUHUMabHBIV YpoBEHb pasgpaxeHust MIL 6bl/l BbIYNCIEH UCXOAS N3 3TUX BHYTPUKOXHbIX A03:

MIL = 0.5%-HbIi1 pacTBop = 0.2 M1 *5 /100 mn = 10 Mr BHYTPUKOXHOTO IXI.

OT0 03HauaeT, YTO BHYTPUKOXHOE BO3AENCTBME HE SIBASIETCS pasgpaxarwmm npy gose B 10 Mr Ha XXMBOTHoe. Ans
3TOiA Uenn Ncnonb3yloT NpUbAMKeHHoe 3HaveHne B 2.5 kr Ha kponuka. Ecnv 3ateM NpUMeHsIoT Te e akTopbl Heonpe-
[eNeHHOCTW. KakK Npu nepsoHavyanbHoM TCL. To AnA yenoseka byaeT crefytoliee BblYNCIEHNE:!

- BHYTPUKOXHbI TCL = go3a kponuka (Mr/KryMFTCL «70-kunorpaMMOBbIi MyX4nHa;

- BHYTPUKOXHbI TCL = [(10 Mn'2,5 kr)/100] 70-KMnorpaMMOBbI MYXUMHA;

- BHYTPUKOXHbI TCL = 17,5 mr/kr.

OT0 03HauaeT, YTO BHYTPMKOXHbIA MIL ana yenoseka coctasnseTt 17.5 mr/kr.
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Mpunoxexue |
(cnpaBo4HOE)

YcTaHOB/IeHE fONYCTUMBIX Npeaenos ana 3+l

11 WcTopus

Mpepgensl octatouHoro cogepxanus 3 B MeAULMHCKUX N3Aenunax 6bln yCTaHOBMEHbI, UCMO/b3YA METOA0/0TNIO,
onucaHHyo paHee ans 30 n 3XI ANA HEKaHLEepPOrBHHbIX KOHEYHbIX ToueK. A He ABNSeTCcA reHOTOKCUHOM (cm. [17], [135]
1 [136]). OH HE NPOAEMOHCTPMPOBAST HUKAKOTO KaHLLepOreHHOro NoTeHLMana B XXMBOTHbIX 6uonpobax (cM. [41]) n He cuuTa-
eTcsa kaHueporeHoMm (cm. [135] u [136]). Mo aTuM npuyMHaM U NOTOMY YTO ANA GONbLIMHCTBA MaTepuanos, UCNOMb3YEMbIX
B MPOM3BOACTBE MeAMULMHCKUX U3genunii, ctepunnsobarHbix 0. koHBepcus 0 B OI byaeT He3HauMTeNbHOM, He cunTa-
NoCb HEO6X0AMMBIM YCTaHaB/IMBATb JONYCTUMbIe npeaesbl Ana 3. STo NpUNoXeHUe UCNO/b3YeT TOT Xe MeTof, KOTopblIi
NPUMEHSANCA ANA yCTaHOBEeHNs AoNycTUMbIX npegenos ans 30 n 3XI, 4To6bl NPOAEMOHCTPUPOBATb, YTO JONYCTUMbIE
npeaensl Ansa I 6yayT 3HauUMTeNbHO Bbilwe, YeM npegens! 4na 30 n IXI. u Bpag nun 6yayT AOCTUTHYTbI 60/1bLLIMHCTBOM
mMatepuanos ngenus.

Korga HekoTopble ecTecTBeHHble MaTepuasbl (Hanpumep, KonnareH, X/70MoK W T. fA.) CTaHOBATCA 4YacTbio
30-CTBPUIN30BaHHbIX MEANLMHCKAX U3henunid, BO3MOXHO Habnwogatb kpaliHe BbiCOKME KOHLUeHTpauun 3r. Mponssoan-
Tesb AO/IKEH YUYNTbIBATb, YTO €C/IM Takme BbiCOKMEe ypPoBHN I HabnwoaalTCcs, 3TO He CTAHOBUTCSA ONAacHOCTbIO ANA Nauu-
eHTa 1 He MelaeT (hYHKLNOHNPOBAHUIO MeANLIMHCKOTO U3fenus.

12 O6wune nonoxeHns

121 O6uiee npeactaBneHune

[laHHble OCTPOI TOKCUYHOCTMN W AaHHble NOBTOPHOI [03bl NOKa3blBatOT, UTO X0TA Al He o4eHb ahpeKTUBEH, OH A0-
CTYNeH CUCTEMHOMY KPOBOOGpALLEHNIO NOC/E OPa/IbHOTO U NapeHTepasibHOro Bo3AenNcTBUSA. AHANIN3 CPefHNX NeTalbHbIX
[03 LDM un ypoBHeii ¢ HeHabnogaembim achdpektom NOAEL Takxe npegnonaraeT, 4To apdekT I npu KOHKPETHbIX Bpe-
MEHHbIX UHTEpBasiax, orpaHUYeHHOM BO3AEWCTBUM U T. f. CPABHUM MpPK OpasibHOM U napeHTepasnbHOM nyTax. OCHOBbIBA-
ACb Ha AaHHbIX, NONYYEHHbIX B UCC/IEA0BAHNAX CYOXPOHUYECKON U XPOHNYECKOW TOKCMYHOCTU. DI He cTaHoBMTCA Gonee
[eCTBEHHbIM, eC/N ANNTEeNbHOCTb BO3AelCTBUS yBennyeHa. Mouky iBNATCS OCHOBHbIM OpraHOM-MULIEHbIo Ana 3.

1.2.2 OrpaHuyeHHoe Bo3AaeiicTBMe

3l He npeAcTaBnseT cO60 NpakTUYeCcKoli onacHoOCTY AN 3[40POBbS NPU BO3AEHCTBUN MeANLNHCKUX U3aennin onu-
TeNbHOCTbI0 MeHee YeM 24 4. DTO 3akK/04eHne OCHOBAHO Ha flaHHbIX OCTPOW TOKCUYHOCTHU, MOYYEHHbIX OT pa3HbiX BU0B
XWBOTHbIX U Hay4YHbIX OTYETOB 06 OTpaB/EHUU YesloBeKa Nocse npornarbiBaHns 3 uUan NpoAykToB, €ro coAepxallymx
(cm. [85]. [101]. [116]. [160], [162]. [203] 1 [204]). Takxe CyLLeCTBYIOT MHOrOYMC/IEHHbIE OTYETbl O CMEpPTU 4YyenoBeka B
pesynbTate nornowieHns 3. OCHOBbIBASICb HAa 3TUX AaHHbIX, NPUMEPHON NeTanbHOW 40301 A ANs yenoBeka sABNsSETCS
1.4 mn/xr (cMm. [160]) nnum okono 111 r Ha B3pOC/0ro. Tak kak U3BECTHO, YTO HacblWweHne YenoBeyeckoro metabonusma 3
npoucxoauT npu 125 mr/kr (cm. [20] n [148]) n uTo AaHHble MO YesloBeKY Bcerga 6onee yoeanTenbHbl NpU yCTaHOBAEHNMN
npegenos 6e30MacHOCTK, 3Ta ,03a NCNo/b30Basach Kak 0CHOBa A5 BbIYUCNEHUS AONYCTUMOrO NnpejAena Ans orpaHuyeH-
Horo Bo3geicTena cnegytowmm o6pasom: NOAEL = 125 mr/kr/cyT.

dakTopbl HeonpeaeneHHoctn UF:

- UF1 (uHamBuayanbHas BapuaTuBHOCTb Yenoseka) = 10 (cTaHAapTHOE 3HaueHue);

- UF2 (mexBupoBas Bapnauus) = 1 (cywecTBylOT AaHHbIe MO YEN0BEKY);

-UF3 (kauyecTBo/peneBaHTHOCTb AaHHbIX) = 1 (peneBaHTHbIe faHHbIE).

Mogaundmumpyrowmin paktop MF;

-MF=UF1 UF2 UF3.wm MF=10¢1-1,unnMP = 10;

NOAEL 12,5mr/Kr/,
=- M Tl = A wwmTI=125 mr/kr/cyT.

10

- Tl

®akTop ytunusauyumn UTF:

- UTF = (cpakTop conyTcTBytoLLEro Bo3aeicTBus) « PEF (hakTop NponopLuoHanbHOro Bo3aeicTamns);
- CEF =0.2 (cTaHAapTHOe 3HayeHue);

- PEF = 1 (ogHOAHEBHOE BO3€EiCTBUE);

-UTF=0.2.

MepeHocumoe Bo3feiicTene TE;

-TE =Tl «BW « UTF nnn TE = 12,5 mr/kr/cyT « 70 kr 0.2 nnn TE = 175 mr/cyT.

LonycTumsblii npesen AL:

- hakTop Nonb3bl (BF) = 1 (cTaHfapTHOE 3HAYeHue):

-AL =TE «BF. unnAL = 175 mr/cyT * 1, unn AL = 175 mr/cyT. unu 175 mr/usgenve.

11 97a nHdopmauus BKIYEHA 415 NOSHOTHI, Tak Kak He cuMTaeTcs HeobXoA4UMbIM yCcTaHaBnMBaTb [OMNYCTUMble
npeaensl Ansa 3. ecnu npegensl 30 KOHTPONNPYIOTCA HA YPOBHAX, 0603HAYEHHbIX B HACTOALEM CTaHAapTe.
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Mocne aHanu3a 3TOro AOoNyCcTUMOro npegena 6bi710 onpefeneHo, YTo 6yAeT KpaliHe ManoBEPOSTHLIM, UTO Ye-
noBekK MoXeT ObITb Noj BO3AelCTBMEM Takoro konmyectsa 3l Npu OrpaHUYEHHOM KOHTakTe C MeAULMHCKUMU
n3genvamu.

1.2.3 [AnuTenbHoe Bo3aeiicTBne

Mpepen anutensHoro Bo3aeicTema ans O OCHOBaAH Ha aHannse faHHbIX CyO6XPOHUYECKON TOKCUYHOCTU U penpo-
OYKTUBHbIX 3h(heKToB (TepaToreHHOCTb. AOMUHAHTHAsA NeTanbHOCTb Y PenpoAyKTUBHAA TOKCUYHOCTb), BbI3BAHHbIX Y XU-
BOTHbIX (CM. [42], [55]. [67]. [115]. [122]. [137]. [149]. [150]. [152]. [153]. [164]. [185]. [203] u [204]).

B opasnbHbIX M NapeHTepasbHbIX UCCNeA0BaHNAX MOBTOPHOW A03bl PA3/IMYHON NPOAOIHKNTENBHOCTU Nepuogamm A0
157 gHei ST npowsBen pasHoobpasHble HeraTuBHble ahheKTbl, NPOMCXOAALLME B OCHOBHOM ero metabosim3ma ¢ okca-
naToMm. BKIKOYawLMe okcanypuio. noBpesaseHns novek (Heppos, paclumpeHue kaHanbLes, BOCnasieHne), NOBbILEHHbIe
MOYEBWHHbIM @30T U KpeaTUHWH, NOYEYHble KPUCTabl, KPUCTas/Ibl MO3ra, CHUXEHHbIV POCT, LLeHTPOA0NEBYIO0 AereHepa-
L0 NeyeHn, CABUT B Nelikountax K HeliTpochnnam, a Takke NoBbILLEHHOE COAEPXaHNe NapeHXUMaTO3HbIX KNeTOoK KOCT-
HOrO MO3ra M 3KTOMMYeCKnil rematonoas. [lo3vpoBku 6biIK B gnanasoHe oT 50 go 2200 mr/kr unu 6onee. ViccnegoBaHus
pPenpoAyKTUBHOCTU BKIKOYANN UCCNefoBaHNA TepaTosornmn, B KOTopbix 3 BBOAWACA B pa3fiMyHble BPEMEHHbIE Nepuoabl
rectauuu n obuine uccnefoBaHus, B KOTOpbIX oueHuBann adpcekt A Ha hepTUIbHOCTL, PEenpPoAYKTUBHYIO (DYHKLMIO,
TepaToreHHoCcTb U heTanbHOe pasBuTue, a Takke noteHuman 3T Bbi3biBaTb AOMUHAHTHbIE neTanbHble addekTol. Mo-
cnepHve nccnefoBaHns no ANUTENbHOCTY BKAOYAIN HECKOIbKO NOKOMEHWIA.

[lo3npoBsku 6bi1n B AnanasoHe ot 40 go 5000 mr/kr nnn 6onee. B Tepatonornyecknx nccneposaHmax (sce nposo-
Annucb ¢ opanbHbiM BBefeHnem) I NpmBen K TOKCMYHOCTUM MaTEepPUHCKOro opraHn3ma, 3MOpPMOHaNIbHOW TOKCMYHOCTM,
heTanbHOW TOKCMYHOCTM M aHOMasIMsSIM B TKaHAX CKeneTa M BHYTPEHHUX OpraHoB Npu A03UpPOBKax cBbilwe 150 mr/kr.
B nccnefoBaHUsIX HECKOMbKUX MOKOMEHWIA (Takke NPOBOAMMbIX TOMIbKO OpasibHbIM BBeAeHWeM) Ao3vpoBka B 1840 mr/kr
(BblYMCNEHHAS MO UccnenoBaHunio, B kKOTopom 3 BBOAMICA Npu KOHUeHTpauun B 0.5 % B nuTbeBoi Boge (CM. [97]) He
npov3Besia HUKaknx HeraTuBHbIX 3 PeKToB, a A1 NPU3HAKOB (heTanbHON TOKCUYHOCTU (CHUXEHHbIW BeC AeTeHblWwe),
3M6PUOHANBbHON TOKCMYHOCTM (CHWXEHHAs YMC/IEHHOCTb NOTOMCTBA) M TepaToreHHocTM notpeboBanachb [03MPOBKa
cBbilwe 1000 mr/kr.

AHanu3 faHHbIX Nokasasn, 4To ypoBHU 3T 6e3 Habngaemoro apdekta 419 NepnogoB AUTENBHOTO BO3AEWCTBISA,
T. €. oT 1 go 30 cyT. 6bIIM CONOCTAaBUMbI BHE 3aBUCMMOCTM OT MYTW BO3AEWCTBUS HA KOHKPETHbIE OpraHbl-MULWEHN WK
PEnpoAyKTUBHYH OYHKLMIO. XKNBOTHbIE Gbl/I HEMHOTO 60/1e€ YyBCTBUTE/bHbI K 06LLEli CUCTEMHOW TOKCMYHOCTK 3l yem
K €ro cnoco6HOCTU NPOM3BOAWUTL HEraTUBHblIE U3MEHEHWS B PenpoiykTUBHOCTW. [AnA ob6ecneyeHus 6Gonbluell 3aluThbl
naymeHTa 6blna ncnonb3oBaHa camas Huskas NOEL. 50 mr/kr. nofyyeHHas B uccrefoBaHnv NOAKOXHON TOKCUYHOCTM Y
co6ak (cM. [203]). B kKauecTBe OCHOBbI A/151 BbIYMC/IEHNS JONYCTMMOrO Npeaena npv AAuTenbHOM BO3AeNCTBMM cneayto-
WM 06pas3om:

NOAEL = 50 mr/kr/cyT.

®akTopbl HeonpegeneHHocTn UF:

- UF1 (uHanBuAyanbHas BapvaTUBHOCTb Yenoseka) = 10 (CTaHAapTHOE 3HayeHune);
- UF2 (mexBugoBas Bapuauusi) =5 (cxofHblii oTBET);

- UF3 (kauecTBO/peneBaHTHOCTb AaHHbIX) = 1 (peneBaHTHble JaHHbIE).
Mogudmumnpytownii haktop MF:

- MF = UF1 « UF2 - UF3. uniu MF=10 -5 1. unn MF =50;

_ NOAEL 60 mr/kr/p

50

Bl ,mnn Tl = mnn T1 =10 mr/kr/cyT.

®dakTop ytunusauymun UTF:

- UTF = (cpakTop conyTcTBytowero Bo3geinctamns) « PEF (dhakTop nponopLmoHanbHOro Bo3aeicTens);

- CEF = 0.2 (cTaHAapTHOe 3HayeHue);

- PEF = 1 (cTaHgapTHOe 3HaueHue);

- UTF =0.2.

MepeHocumoe Bo3geiicTene TE:

-TE =TI BW «UTF, nnn TE = 1.0 mr/kr/cyT « 70 kr «0.2. unu TE = 14 mr/cyT.

[HonycTtumblii npegen AL:

- thakTop nonb3bl (BF) = 1 (cTaHAapTHOE 3HaveHue);

-AL =TE « BF. unn AL = 14 mr/cyT « 1. unn AL = 14 mr/cyT, nnun 420 mr/vsgenue.

1.24 TMocTosiHHOe BO3AelicTBUE

Mpeaen NOCTOAHHOrO BO3AENCTBUA Obl1 OCHOBAH Ha aHann3e faHHbIX XPOHWYECKO TOKCUYHOCTU U KaHL,eporeH-
HocTu (cMm. [24]. [25]. [41]. [116] v [129]). B 3Tux nccnefoBaHusAX KpbiCbl, Mbilin U 06e3bsiHbl nonyyanu 3l B KOpMe ABa
VAN Tpu roda, a Kpbicbl nonyyanu 3 nyTeM MOAKOXHON MHbeKUMU ABaXAbl B HeAesno No MeHblueli Mepe B TeueHue
roga. B unccnepgoBaHusx opanbHOro BO3AENCTBUA XMBOTHbIE NMPOAEMOHCTPUMPOBAIN MOYEYHble M3MEeHeHus (Cknepos,
Kanbumukauna, Heput, runepnaasns KNeTok NoYeYHOro kaHanbLa), OT/I0KeHNe oKcanara, NoBblWeHHbIe MOYEBUHHbI
a30T M KpeaTVHWH, CHWXEHHble remaTosiornyeckne napameTpbl (reMarokpuT. reMoriobuH 1 Kom4yecTBO 3pUTPOLMTOB),
MUHepanusaLuno MArkux TkaHel, napawuToBUAHYIO rMnepnaasnio N NoBpexXAeHNs neyeHn (KMpPOBble N3MEHEeHUs). ITu
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M3MeHeHNs He coobLannch nocne NOAKOXHOro BBEAEHUS, a Takke He Gbl/10 NOoBbIWeHUA B (DOPMUPOBaHUM Oonyxoneit B
3TUX uccnepoBaHmaAx. [o3MpoBkM 6bIv B AnanasoHe oT 8.6 Ao 800 mr/kr unu 6onee.

AHann3 3TUX AaHHbIX BbIABU HEKOTOPYI YyBCTBUTENIbHOCTb K NyTW BO3AENCTBMA MPU YPOBHAX HeHabnwogaemo-
ro acpdpekta gna 3 npu nepuoge NOCTOSHHOrO BO3feicTBusA, T. €. oT 30 AHel [0 MPOTAXEHUS XU3HU; TeM He MeHee
OHU CONOCTaBNMbI C fA@HHbIMUW, NOMYYEHHbIMY B UCCNE[0BAHNAX CYOXPOHNYECKON 1 PeNnpPOAYKTUBHOW TOKCUYHOCTU. [inA
npefocTaBneHnsa Hanbonblueid 3aWwnTsl ANA nauneHTa ucnonb3osanack camas Huskas NOEL Ans XpOHUYECKOW TOKCHY-
HocTu. 40 mr/kr/g, BBOgMMAs B ANETY KPbIC B TeUYeHWe ABYX JIeT. Kak OCHOBA A1 BbIYMC/IEHUS A4ONYCTVMOro npegena npuw
NOCTOAHHOM BO3AelicTBUM cneaytoLnm o6pasom;

NOAEL =40 wmr/kr/g.

dakTopbl HeonpeaeneHHoctn UF:

- UF1 (uHauBuayanbHas BapnaTuBHOCTb Yenoseka) = 10 (cTaHAapTHOE 3HaueHue);
- UF2 (MexBupoBas Bapunaumsl) = 5 (CXofHblli 0TBET);

- UF3 (kauyecTBO/peneBaHTHOCTb AaHHbIX) = 1 (peneBaHTHble faHHbIE).
Mogaundmumpyrowmnin paktop MF:

-MF =UF1 ¢« UF2 «UF3. nan MF = 10 ¢5 « 1. unn MF = 50;

-TI= NQ-A-E-I: nsm Tl = A0 mrlkila, nnn Tl = 0.8 mr/kr/cyT.
MF 50

®akTop ytunusauyumn UTF:

- UTF = (cpakTop conyTcTBytoLLero Bo3aeiicteusi) PEF (hakTop NnponopuuoHanbHOro Bo3aeicTamns);

- CEF =0.2 (cTaHAapTHOe 3HayeHue);

- PEF = 1 (cTaHfapTHOe 3Ha4vyeHue);

-UTF=0.2.

MepeHocumoe Bo3aelicTeue TE:

-TE =Tl «BW « UTF. unun TE = 0.8 mr/kr/cyT 70 kr < 0.2. unn TE = 11.2 mr/cyT.

LonycTumsblii npegen AL:

- thakTop nonb3bl (BF) = 1;

-AL =TE «BF. unnAL = 5.6 mr m1. unun AL = 11.2 mr/cyT. nnu 280 mr/nsgenue.

1.25 TMpepen nepeHocumoro koHTakta (TCL)

Ans 3T He 6blnn pa3paboTaHbl rnobanbHble Npefenbl NEPEeHOCHMOro KOHTaKTa, Tak Kak MecTHast KOHLeHTpauus
N KOHKpeTHble NyTV BO3AeliCTBMS UrpaloT K/A4YeBY pofib Npu onpefeneHun noTeHumana K MecTHOMY pasfpaxeHuio.
PekomeHAayeTcst o6paliaTbCa C MeCTHbIM pasgpaxeHuem 3r. cnedys 1ISO 10993-10 u ISO 10993-4. O630p Hay4HOW Nu-
TepaTypbl nokasasn, 4to y 3 B LleNoM HU3KMIA NOTEeHLMan K KOXKHOMY pasgpaxeHuto. OfgHokpaTHoe Bo3gelicTeune 10 % 3r
6b110 OTpULLATENBHBIM B HAKOXHOW Npo6e Ha yenoBeke (CM. [96]). B TO Bpems Kak 8 Apyrom uccnefoBaHumn Ha YyenoBeke
NoBTOpHOe BO3AelicTBME Nokasasno, YTo Il sBNseTcA He3HaAUNTENbHbIM KOXHbIM pasgpaxutenem (cMm. (168]). Hepasgpa-
Xarwlwlaa KOHLEeHTpaunus Ana 0CTPOro pasfpaxeHus rnasa Haxogunach B gnanasoHe ot 0.4 % o 5 % (cm. [118]. [119] n
[120]). a Hepa3gpaxaroLwasn KoHLEeHTpaLMa A8 NOBTOPHOIO r1a3Horo BosgeincTeus 6oina 20 % (cm. [120]).
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Mpunoxenne J
(cnpaBoyHoe)

MpuroToBneHne KOHTPObHbLIX pacTBopos 30 n IXI

J.1 MNMpuroToBneHne KOHTPO/bHbLIX pacTBopoB 30

J.1.1 C6op raza 30

CoefMHSAT CTaHAapTHbI 6annoH, cogepxawmii 0. ¢ hnakoHOM 06bEMOM NPMGAN3NTENBHO 30 MJ1, Kak NoKasaHo
Ha pucyHke J.1. MpoTbiKalT MHBLEKLUMOHHOW MIoil Npo6Ky hnakoHa TakuM 06pa3oM, YTO6bl KOHUWK UMbl HAXo4uCA B
BepxHeli yacTtn nakoHa. MpucoeAnHSIOT NONUXIOPBUHNNOBYIO TPY6KY K BbIXOAHOW Wrie 2 1 onyckaloT KoHel, Tpy6ku B
Konby c BOAOW.

BHumaHue! KpaliHe BaXHO Ans 3awuTbl uccnegoBaTens oT BPeAHOro AeliCTBMSA NPOBOAUTL AAHHY0 Npoueaypy B
BbITSDKHOM Wkady (cm. n. 4.4.1.1).

[ — knanaH; 2 — BTOpPOIi perynupyoumnit knanaH: 3 — noauxnopsunnnoebie Tpybkn; 4 — ctakaH ¢ Bogoi (300 mn);
5 — cbiBOpOTKa (hnakoH <30 Mn); B — 30 oxoga utnbl 1; 7 — S0 BbIXoAa UTAbl 2; 8 — 06XUMHOI konnayok ¢ PFTE neperopogku;
9 — 6annoH c razoo6pasHbim 30

PucyHok J.1 — YCTpOiicTBO /15 NpUroTOBMIEHNS CTaHAapToB 30

[pyroii Tpy6Koli cBA3bIBAOT perynatop 6annoHa ¢ Urioin ANa MHbekuymii. MpoTbikaloT BTOPOW UMI0A NAKM BXOAHOMN
urnoii (1) npo6ky dhnakoHa n onyckalT ee KoHel, BHU3 4,0 AHa. HaunHatoT nponyckaTe 0 yYepes cuctemy TakvuMm obpasom,
4YTO6bI My3blPbKN BbITECHAEMOrO ras3a BbIXOAWAN U3 TPYOKM CO CKOPOCTbIO OAMH Ny3bipek B cekyHay. MpoayBaloT cocys B
TeyeHne NpuGAN3NTENbHO 15 MUH. YAanaoT BXOAHYIO UITy U3 dh/lakoHa 1 ypaBHOBELLMBAIOT AaBfieHune rasoo6pasHoro 30
B cocyfie C aTMOChepHbIM, YTO AOCTUraeTcs yaaneHnem BbIXOAHON WIMbl, Kak TOMbKO MOABUTCA NOCNeAHUA ny3bipek u3
Tpy6KkM B KOn6e. B npmbnavkeHnn k 3akoHy A8 UAeasbHbIX ra3oB (/TOXHO NokasaTtb, YTO KOHUeHTpauus 90 Bo hiakoHe
cocTasuT 1,83 MKkr/Mn npu gaBnexdun 760 mm pr. cT.11m TemnepaType 20 "C.

KoHueHTpauus aTuneHokcnaa CEO- MKr/MK/1. COr/TacHO 3aKOHY A5 ueasibHbIX ra3oB, MOXeT 6blTb paccunTaHa ans
KOHKpeTHOW TemnepaTypbl T, *C. 1 faBNeHUs p. MM pPT. CT.. N0 hopmyne

273 r

rae 0.706 — 3HayeHue, o6paTHoOe rasoBoii NOCTOAHHON R ans onpegenexnuns 30. rK/mMm pr. cT. N.

J.1.2 Pa36aBneHnst KOHTPO/bHbIX pacTBopoB 30 AN aHann3a MeToA0M PaBHOBECHOI NapoBoii hasbl

Pa36aBnstoT KOHTPO/bHbI pacTBOP, NPUrOTOB/EHHbI cornacHo J.1.1. Bo dpyiakoHe (HOMUHAsbHbIA 06beM 15 mn).
O6bem hnakoHa fo/KeH 6bITb NpeABapuUTeIbHO ONpeAesneH ¢ norpelwHocTbio 4o 0.01 mn (Npu aHanmse o6pasyoB Heob6-
X0 MMO MCNONb30BaTh (h/1akOHbI Takoi e BMecTuMocTh). CHavana Bo (h/1akoH NPOMycKalT CyXoii a3oT B TeyeHne 1 MuH.
M3 nepsoro dpnakoHa ¢ razoobpasHbim 30 0T6MpatoT 0kos10 10 MK C NOMOLLbIO ra30BOMO WNpMLUa. YAansaoT wnpuy, u3
¢hnakoHa 1 NOPLUHEM LWNPULA NOMyYaloT XenaeMblii 06bem B 10 MK/ B MOMIOXEHUN C NOAHATON BBEPX WUIMONA.

MomewaloT hNakoH, NPOAYThIVi a30TOM, Ha KOHeL, HanpaB/ieHHOV BBepX UMbl 1 BBOAAT 10 mkn 30 Bo hnakoH. He
npokaumsas WNpuL, HeMeaNeHHO yaansaT ero n3 dgnakoHa. Tenepb oakoH cogepxuT 18.3 mkr 30 npu TemnepaTtype
20 *C n gaBneHumn 760 MMpT. CT. YpaBHOBELINBAIOT KOHLUEHTpauuio 30 C oKpyXaloLlmnmm ycrnoBmamm, kak onmcardo s J.1.1.

*) 1 Mm pT. cT. = 133.322 Ma wan 760 mm pt. cT. = 101.325 kMa.
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BBoAAT npo6y rasa 100 Mkn 13 BTOPOro hakoHa B ra3oBblii xpomartorpad 418 NosyvyeHns xpomaTorpaMmmbl. AHa-
N3 NOBTOPSAIOT ABaxAbl. MpurotasnnBaloT 60/1€e BbICOKOKOHLEHTPMPOBaHHbIE KOHTPO/IbHbIe pacTBOpbl NyTeM pasbasre-
HUS 60NbWNX aNUKBOT YNCTOrO ra3oobpasHoro 30 13 nepsoro hnakoHa. Tak Kak BO dhlakoHax CoAepXUTCA CBOOOAHbLIN
razoo6pasHblii 30. KOHTPO/IbHbIE PACTBOPbLI HE HYXHO HarpeBaTb B OT/IMYME OT APYrnx 06pasLioB.

B ocTanibHOe BpeMms XpaHAT OCHOBHble CTaHAApTHblE PacTBOPbI B XO/I0AU/bHUKE, @ NPUOOGPETEHHbIE — COr/lacHO
yCNOBUAM, YKasaHHbIM NpoussoauTenem (CMm. npunoxexue F). YcTaHaBAnBaloT CTabuibHOCTb XPaHEHUA U CPOKa rOAHO-
CTW 415 OCHOBHbIX pacTBopoB 90. M3roTaBnusatoT cBeXne KainbpoBOYHblE CTaHAAPTHbIE PACTBOPbI €XeAHEBHO. Y TUIu-
3VpYyIOT Nocne NCnonb3oBaHus.

J.1.3 Pa3baBneHna ctaHgapTHbIX 06pa3uos 30 4na mMeToA0B C yHacTuem pactBoputenal=2*

[ns noBbllWeHHO! 6e30MacHOCT M TOYHOCTM pekoMeHAyeTcs npuobpeTaTb KOHTPOSbHble pacTBopbl 30 n IXI
N3BECTHbIX N CEPTUMULNPOBAHHbIX KOHLEHTPpaLUuii y KOMMepYecknx NCTOYHMKOB. ECN 3TO HEBO3MOXHO, OCHOBHbIE KOH-
TpOnbHble pacTBopbl OO MOryT 6biTb NPUTOTOB/IEHbI U3 YUCTOrO COEAVHEHUS, KaK ONUCAHO HUXeE.

YcTaHaBnvBaoT 6a10H, cogepxalynii ra3006pasHbliit 30 ¢ HOPMUPOBAHHLIMU XapakTepucTkaMm, Kak onmcaHo B
J.1.1, coegnHuB ero ¢ hnakoHOM, npejBapuTenbHO NMPOAYTHIM, Kak ONUCaHO Bbille, ¥ MOMELeHHbIM B 6aHI0 CO CMechio
CyXOro fibfia C M30MPONaHo/IoM WAN aHaNorMuHyto, 4To6bl CKOHAEHCUpOoBaTh razoobpasHblii 30 B XuAKoCTb. K drnakoHy
yepes urny Ans UHbEKLMIA NpUcoeanHsIOT ToNbKo Tpy6Ky, no koTopoii noctynaeT 30 u3 6annoHa. HeT Heo6XxoaMMocTu
BCTaB/IATb BbIXOAHYIO UrNYy (2). Tak kak 30 cobupaloT B XUAKOM BUje.

3anofHAT (PIAKOH HYXHbIM 06BeMOM Xuakoro 30. nepekpbiBalOT PerynaTop Ha 6annoHe n yaanawT uriy ans
UHbeKL U ¢ Tpybkoii. [locTaloT hnakoH U3 6aHn co NbAOoM.

B3BelunBalOT repMeTUYHO 3aKpbITY0 MEpHYt0 Konby o6bemom 100 mn (¢ Npo6Koii ¢ nokpbiTueM n3 MNT®3I), cogep-
Xaluyyto 60 mn pactBoputens, ¢ norpewHocTblo 0.1 Mr. flo6aBnsaioT B KONGY NATb kanesnb Xugkoro 30 v BHOBb B3BelUNBaA-
10T. 3anoIHAT KONby pacTBopuTenemM A0 oTMeTkn 100 M. nepeBopaynBaloT U nepemeLlmBaT3

BBOAAT OT 140 5 MK aNnKBOT KaXA0r0 KOHTPOJSILHOrO pacTsopa B KO/IOHKY XpomaTorpada Ans noayvyeHns sHave-
HMA naowaan Uy BelCoThbl Muka. OnpegenexHne NOBTOPSAIOT ABaXAbl.

B ocTasnbHOe BpeMs XpaHAT OCHOBHble CTaHAAPTHble PacTBOPbLI B XOM0AWIbHUKE, & NPUOBPETEeHHbIE — COrnacHo
YCNOBMAM, yKa3aHHbIM npoussoguTenem (CM. npuaoxeHue F). M3rotaBnmBaloT CBEXMB KaMbGpPOBOYHbIe CTaHAapTHble
pacTBOpbI eXeAHEeBHO. YTUAN3NPYIOT noce UCMNo/b30BaHNA.

OnbIT NpakTMYeCcKo ra3oBoii xpomartorpacun nokasbiBaeT, YTO NMPU BBEAEHUN 06Pa3L0B B KOSIOHKY ra3oBOro Xpo-
mMaTorpadha TOYHOCTb BBOAA Y/ydyllaeTcsi Npy yBesiMyeHun BBOAMMOro o6bema obpasua. OTHocUTenbHas owunbka, cBs-
3aHHas C HETOYHOCTbIO Ka/MBPOBKK LLINPULLA, YMEHbLIAETCA Npu yBe/IMYeHnn BBOAVMOro obbema. [l NoBbllLIEeHNS TOY-
HOCTM 06beM BBOAMMOL NPo6bI AO/IKEH COCTaBNATbL He MeHee 10 % obbema Lwnpuua.

Mpu nonbiTke yBENNYNTL TOYHOCTb BBOAWMOrO 06bema 3a cueT peasibHOr0O BBOAVWMOro o6bema Heobxogumo ybe-
ANTBCS B TOM. YTO KOJIOHKA He neperpyxaeTtcs. YUnTbiBas COBPEMEHHYI0 TEXHO/OMI0 aBTOA03aTOPOB, BOMPOC TOYHOCTW
1 NPaBWIbHOCTM BBOAMMOro 06bema He Ao/mKeH 6biTb NPO6GIEMOIA.

J.2 MpurotossieHNne KOHTPO/IbHbIX pacTBopoB Xl

B3BelunBatloT MepHyto konby o6bemom 100 m. cogepxatiyto 60 mn Bodpl, ¢ norpelwHocTbio 0.1 Mr. Mo kanasm
pob6asnsT IXI (okono 100 mr). BHOBb B3BelwwwMBaloT konby, onpeAensoT pasHuUy B maccax: 3aTeM [JOBOAAT 06bem
[l0 MeTKM BOAOIN W nepemelunBaloT. ECAN KOHTPOsbHbIE PACTBOPbLI WCMNOMbL3YIOT HE Cpa3y, WX XPaHAT B XONOAWNbHUKE
(cm. npunoxeHune F). YcTaHaBnuBaloT CTabuUIbHOCTb XPAHEHWUSI 1 CPOKa FOAHOCTU A8 OCHOBHbIX pacTteopoB IXI. M3ro-
TaBnuBalT paboyne cTaHgapTHbIE PACTBOPbI €XEeLHEBHO U YTUIN3UPYIOT NOoc/e UCNOoNb30BaHNA. [loBOAAT KOHTPO/IbHbIE
pactBopbl OXI 40 KOMHAaTHOI TemnepaTypbl. FOTOBAT Kak MUHUMYM Tpu pabounx pacTBopa pas/IMYHON KOHLEeHTpauuu.
[0 ©CNoNb30BaHUSi KOHTPOJIbHbIX PACTBOPOB /19 MNOCTPOEHUS KaIMBpOBOYHOTO rpaduka NpoBepsoT NNHERHOCTb Napa-
MeTpOB XxpomaTtorpauyeckoro nuka B aTux 061acTaX KOHLEHTpaumnii. FOTOBAT KOHTPO/IbHbIE pacTBOPbl Takum 06pasom,
UTO6bI OHU OXBaTbIBa/IN BCK 06/1aCTb OXUAAEMbIX COAepXaHuii IXI B aHanu3upyemom o6pasue. ns onpeaeneHus 3Ha-
YEHMA NoWaAn NN BbICOTbI NMUKa BBOAAT a/IMKBOThI KaXK40ro KOHTPO/IbHOTO pacTsopa oT 140 5 MK/ B KOJTOHKY XpOMaTo-
rpadha. OnpegeneHvie NOBTOPAIOT ABaXAbI.

NMpumeyaHune — 3Ty npoueaypy Taikke MOryT NPUMEHATb ANA NPUTOTOBIEHUA KOHTPOJIbHbIX PACTBOPOB 3.

1*YnobHee nepeHocuTb Xuakmii 30 ¢ NOMOLL b0 NpefBapuUTeIbHO OX/TaXAEHHOTO Wnpuua. CnegyeT NPUHATL MepbI
npeaoCcTOPOXHOCTU, YTO6bI UTNa WNpuULA He Kacanacb pacTBOpUTeNs.

2* OnbIT NOKa3as, YTo OWMNGKM U3MEPEHWUS, CBA3AHHbIE C NPUTOTOB/IEHNEM OCHOBHbIX PACTBOPOB, NOCTOSHHbI U He
3aBUCAT OT 06bema MpPUroToBMEHHOro pacTBopa. OTHoCcUTeNbHasA OWnbka byAeT MeHblle, eCin NPUroToBUTb U UCMOb-
30BaTb 60/bLINE 0O6bEMbI.

3* ECnim Heo6X041MMO BpeMeHHoe XpaHeHne haiakoHa, 6bi10 06HAPYXeHO, YTO KOHTPOJIbHbIe PacTBOpbI Haubosnee
CTabusbHbl, €CNIM (PNAKOH XPAHUTCS B NEPEBEPHYTOM BUAE.
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Mpunoxexune K
(cnpaBoyHoe)

MeToAbl U3MepeHnsa oCTaToOYHOro cofiepXaHusa aTUueHokcnaa

K.1 Pe3ynbTaTbl MeX1a6opaTopHO OLEeHKU METOL0B

K.1.1 Metoabl onpegenenus 30

MexnabopaTopHas oueHka psga metogos onpegenedus 30 (cm. [112]. [113] n [114]) 6bina npoeefeHa B 13 nabo-
paTopusix ¢ ucnosib3oBaHnem cepuii 06pasLoBs, cogepxawmnx 30 oT 40 go 350 Mr/kr. BeluncneHHbl 06wWnii koadhuymeHT
BapvaLunmn U3NoXeHHbIX MeToA0B npeacTasneH B Tabnuue K.1.

Ta6nuuya K.1 — CpaBHeHne Ko3hULMEHTOB Bapuauuv npyu BHyTPU- U MeX1abopaTopHOM U3Y4YeHUU MeToL0B

Onpepenexne 30 McxnabopaTopHoe usyyeHue. % BHyTpuna6opatopmoe usyuyeHue. 16
MeTop paBHOBECHOrO napa 3.7 213
MeToA ¢ ucnonb3oBaHMeM aueToHa 4.1 16.3
MeTopg ¢ ucnonb3oaHnem DMF 2.9 8.3
MeTog ¢ ncnosib3oBaHMem BoAbl 2.7 17.0

Mpy Apyrux mexnabopaTopHbIX WUCMbITAHWAX MPOBeAeHa OLeHKa OAHOr0 W TOro xe metofa onpegenexnus 90
(cm. [89]). LaHHble NUHERHON perpeccumn GbINN NOSTyYEHbl NPU CPAaBHEHUU pe3ynbTaToB ABYX naGopaTtopuii Aons cepuii
o6pasuo., cogepxatmx 30 oT 3,6 A0 26 Mr/kr.

PaccuntaHHoe ypaBHeHue perpeccuny = 0.04 + 0,904x; koadpchuumneHT koppensauun r =0.974 (p < 0.00001). Pac-
CYMNTaHHbI KO3dhhMLUMeHT BapuaLum MeToAa Npu MexnabopaTopHOM nccnegoBaHun coctasnan 4.0 % npu cogepxanHum
30 B aHanusupyemoit matpuue 14 mr/kr unu 8.3 % npu cogepxanum 30 30 Mr/kr (Heony6/IMKOBaHHbIE AaHHble, NpeacTas-
neHHble A. Nakamura. H. Kikuchi n K. Tsuji). B aByx na6opaTtopusix 66111 NoNyYeHbl aHHble aHannsa obpasuos ¢ Tpems
pasnnyHbiMu cogepxaHuamm 30 ¢ UCMONbL30BaHNEM Kak MeTofa SKCTPakuMn pacTBopuTesiem C nocieayoumm aHain3om
paBHoBecHoli napoBoli a3kl (cMm. [136]). Tak U MeToAa 6poMupoBaHns (cM. [89]). Pe3aynbTaTbl cpaBHUBaNN, UCNOMb3YS
NIVHEliHbI perpeccroHHbIil aHanns. bbiav nonyyeHsl cnegylowme xapakTepucTukn perpeccun: y = - 0.03 + 1.07x, Koad-
huumeHT Koppensuumn r = 0.999. Mpu MexnabopaTtopHOM M3yUYeHUU METOAUKU, NpeacTaBfeHHol B K.4.4, koahUUneHT
Bapuauum coctaBnan 4.7 %; 1.8 % un 2.7 % npu cogepxaHum 30 B aHanusnpyemoint matpumue 12. 25 1 56 mr/kr cootBeT-
CTBEHHO [132].

K.1.2 MeToabl onpefeneHns X

MexnabopaToOpHYIO OLieHKY NPOBOAUAM C MCMOMb30BaHNneM meTtofda onpegenenuns IXI (cm. [14]). BbluncneHHbI
KO3(hhMLMEHT Bapuauun 6bin cnepyowmm:

- 7,46 % — npu BHYTpunabopaTtopHOM nccnefoBaHnm:

-10.99 % — npu mexnabopaTtopHOM MccnenoBaHUN.

OTn faHHble 6blnn Nony4veHsbl ANA KoHUueHTpaunuii XTI ot 3.0 go 100 mr/kr.

K.2 O6opypoBaHune 1 peareHTbl

K.2.1 O6opygoBaHue
K.2.1.1 T'a30BbIii xpoMaTorpady, OCHalleHHbI/i N1aMeHHO-MOHM3aUNOHHbIM feTekTopoM FIO nnn geTekTopom anek-
TPOHHOro 3axBaTa ECD v perncTpmpyrowmm ycTponcTBoM.

MpumeuvaHne 1— ECD He o6Hapyxut 30. ecnn OH BHavane He AepuBatu3mpoBaH 6pOMBOAOPOAOM.

MpuMeyaHne 2 — [A5 NOMYYEHWUs BOCNPOWN3BOAUMbIX PE3yNbTaTOB MPEANOYTUTENIbHO UCMONb30BaTh 3/ek-
TPOHHBbIV MHTErpaTop.

K.2.1.2 HbeKUNOHHbIE UMbl 1 TPYOKM M3 MOSIMBUMHUAXIOPMAE, HEOOXo4uMble 415 MPUTOTOBNEHUSA KOHTPO/IbHBIX
pacTBOpOB.

K.2.1.3 MepHas cTeknsiHHaa nocyga, cHabxeHHas npobkamu, nokpbITbiMy MT®3. nnu npoknagkamu us NTPI. ans
NPUroTOB/IEHUSI KOHTPO/IbHBIX PacTBOpoB. CneayeT cobnofaTb Mepbl NPejoCTOPOXHOCTY NpY BbiGope CTEKNAHHON nocy-
Abl noAxoAsiieii BMECTUMOCTU, C TEM YTOObl YMEHbLNTbL NPOCTPAHCTBO, 3aHSATOe PaBHOBECHLIM NapoM, Haj pacTBOPOM
3KCTpakTa WA KOHTPO/IbHbIM PacTBOPOM. [MpM NPUroTOBAEHUUN XUAKNX KOHTPO/IbHBIX PACTBOPOB M/IM 3KCTPaKTOB Npo-
CTPaHCTBO. 3aHATOE PaBHOBECHbLIM MapoM, AO/MKHO 6bITb MeHee 1an paBHO 10 % ob6bema aKcTpakTa WM KOHTPOSIbHOro
pacTBopa.

K.2.1.4 Mukpouwnpuy, (o6bemom 5 nnu 10 Mkn) 4Na BBOAA a/IMKBOT IKCTpaKTa B ra3oBblii xpomartorpad.
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K.2.1.5 BbITS)XKHOW wkad Ans o6ecneyeHns COOTBETCTBYIOLWEA BEHTUAALUN NPU NPUTOTOBIEHUN KOHTPOJIbHBIX W
[ApYyrux pacTsopos.

K.2.1.6 AHanuTuyeckme Becbl, 06ecneynBarLLne B3BELLMBaAHNE C NOTPELHOCTLI0 He 6onee 0,1 wr.

K.2.1.7 F'a30BbIil perynatop Ans eMkocTu, cogepxatiein 30.

K.2.1.8 F'a3oHenpoHuuaemMble wnpuubl 06bemom 10. 50. 100 1 1000 MKn 4158 NPUTOTOBAEHUSA KOHTPO/IbHbIX PACTBO-
poB ¥ BBOAA paBHOBECHOI NapoBoli hasbl B KOJIOHKY ra3oBoro xpomarorpada.

K.2.1.9 Na6opaTopHsblii TepmoLlikad 418 HarpeBaHus 06pasLos 40 Temnepatypsbl (100 + 2) 'C.

K.2.1.10 NNa6opaTopHsbiii TepMoLLKad ANs HarpeBaHUs 06pa3uoB A0 TeMnepatypsl (37 + 1) "C.

K.2.1.11 BogaHasa 6aHa Ans TepmoctatupoBaHus obpasuos npu Temnepatype (70 + 2) *C.

K.2.1.12 MexaHW4ecKuii BCTpsixmBaTeslb.

K.2.1.13 CTeknsHHble eMKOCTV A1 NpoBefeHns aHann3a MeToA0M paBHOBECHOTO Napa, CHabXeHHble Npoknagka-
MU C NOKpbITUEM 13 MTPI. HOMUHaNbHLIM 06beMeE»» 20 M1 A4NA NPUTOTOBIEHNA KOHTPO/IbHLIX PACTBOPOB NPV NOCTPOEHUN
KanmbpoBaHHOro rpaduka.

K.2.1.14 EMKOCTb C NJIOCKUM HOM ¥ 3aBUHYMBAIOLLECS KPbILKO pasmepom, NO3BO/ISIOLNM BMECTUTb obpasel, 1
3KCTPAKLMOHHYI0 XNAKOCTb, CHabGXeHHas CUIMKOHOBOM Npoknafkol ¢ NokpbiTueM n3 MNTOD v TOHKOW nneHkoi ns NTP3I,
KOTOPYIO UCMOMb3YIOT AN 3KcTpakyum 30 n peakyun 30 ¢ GpOMIMAPUHOM. €CTIN NPUMEHUMO.

K.2.1.15 VIHbekunoHHaa urna Ans Beoga 6pPoOMUCTO-BOAOPOAHON KMCNOTbl AgnameTpom 0,65 MM 1 ANNHON 25 MM.

K.2.1.16 Munamnoposslii huabTp € nopamu pasmepom 45 MkM AN UnbTpauum peakunoHHOW CMecy nepej xpo-
martorpaduyeckum onpegesieHnem.

K.2.1.17 XonognnbHasa kamepa Ans XxpaHeHns o6pasuos npu temnepatype ot 2 'C go 8 “C.

K.2.2 PeareHTsl

K.2.2.1 3nokcn3TaH (90) B noaxoasaliem ra3oBoM 6asnoHe: cofepxaHve OCHOBHOro Belectsa — 99.7 %.

K.2.2.2 2-XnopataHon (3XI); 99%-Has npoba.

K.2.2.3 1,2-3nokcunponaH (NponuaeHoKCcKu). peakTus.

K.2.2.4 CeexeneperHaHHas (gBaxgabl) 6pOMUCTO-BOAOPOAHANA KACOTA, NPUTOTOBIEHHAA CRefyoLM obpasom.

MeperoHstoT 100 mn 47%-Hol 6POMUCTO-BOAOPOAHONM KUCNOTLI B NpucyTcTBUM 100 Mr xnopuga onosa (I1). Mepsble
25 mn guctunnata otbpacbiBaioT, a cnegyowme 50 ma cobupatoT. BHOBb neperoHstoT 50 ma AucTunnisTta B NpucyTCcTBUN
50 mr xnopuga onosa (Il). otépaceiBatoT nepseble 15 r/n guctunnsata u cobupatot cnegyowme 20 Mn 6ecLBeTHOW XUAKO-
cTn (Temnepatypa kunenus ot 125 *C go 126 *C). XpaHAT B CTEK/IAHHOM KOHTeliHepe CO CTEKNAHHON Npo6Kol 1 Mcnosb-
3yl0T B TEYEHUE Hefenn.

K.2.2.5 Xnopwug onosa (Il) (4Byxx/ni0pucroe 0/1080), peakTus.

K.2.2.6 Boga, npurofHas Ansa rasoBoil xpomartorpacuv no cTeneHn YncToTsl.

K.2.2.7 3TunoBbIii cnUpT, NPUroAHbIA A8 ra3oBoi xpomarorpadun no cTeneHn YNCTOTbI.

K.2.2.8 MponaHoH (aueToH), NPUroAHbIi AN ra3oBoii xpomaTorpadun no CTeNEHN YACTOThI.

K.2.2.9 AvmBTUndopmammg (AM®A), npuroaHbIii Ana ra3oBoil xpomaTorpadum no cTteneHn YncToThl.

K.3 MpurotoBneHne KOHTPOJIbHLIX PACTBOPOB

K.3.1 MpurotossieHne KOHTPOJIbHbIX pacTsopos 30

CoOoTBeTCTBYHOLME KOHTPO/IbHbIE PACTBOPbLI FTOTOBAT METOAOM, N3/T0XKEHHbIM B J.1.

K.3.2 MpurotosneHne KOHTPOJIbHbIX pacTsopoB XM

KoHTponbHble pacTtBopbl X[ roTOBAT METOAOM, U3NOXEHHLIM B J.2.

K.3.3 MpurotoBneHne KOHTPONbHbIX pacTBOpOB nponunexHokcuga (MO)

[OTOBAT KOHTPO/IbHbIE pacTBOPbI pacTBopeHnemM MO B 3TUI0BOM CNMpTe TakuM 06pasom, YTo6bl NOYUNTh pacTeop
KOHUeHTpauueii 0.5 MKr/M.

K.4 SkcTpakuua us nsgenuii

K.4.1 O6ume nonoxeHus

[OTOBAT 3KCTPaKTbl B COOTBETCTBUM C YKasaHUAMU, NpecTaB/eHHbIMY B 4.4,

K.4.2 SkcTpakuyusa, mogenupyrouias yciosua NpuMeHeHnsa nspenma

[na MofenupoBaHua yCnoBuii NPUMEHEHNA U3AeNnst B MeULMHCKOW NpakTuke NpuMeHstoT sogy. OcyliecTBnsAoT
3KCTPaKLMIO B YCNOBUAX, NPEeACTaBAALWMX HaMBOobLUIYI0 Harpy3Ky Npu npegHasHauyeHHOM MCMo/b30BaHum.

Hanpumep, BbINONHAKT 3KCTparMpoBaHne W13 U3genunii, KOHTaKTUPYLWMNX C KPOBbIO, 1 NapeHTepanbHbIX U3genui
BO/O NyTEM WX MOJIHOTO 3ano/IHEHNA NN NPOMbIBAHUA TEX KaHas0B, N0 KOTOPbLIM NPOTeKaeT KPOBb UAN XWUAKOCTL (Noj-
X04uT No6oit meTom).

n punmedaHne — anI NMO/THOM 3anoJ/IHEHUN HeOﬁXOAVIMO y6e,q|/|T|>c9| B TOM. YTO OTCYTCTBYHT NYCTOTbI.

Korga HEBO3MOXHO 3aM0/IHUTL COCTaBHbIE YaCTV U3LENUsl, KOHTaKTUpyloL e ¢ NayMeHToM, NoMeLLalT Bce n3ge-
/e WAV OCHOBHOW v penpe3eHTaTUBHbIN (hparMeHTbl U34eNns B NOAXOAAWMIA KOHTEHep 1 [06aBNSIOT Bogy, co6n0aas
HY)XHOE COOTHOWeHMe «ob6paseu/MmofenscHas cpegar. [ns Toro 4To6bl y6eAnTbCsA B [OCTOBEPHOCTU AaHHbLIX, NOMy-
UEHHbIX MPU aHann3e HeGoMbWUX 06pPa3LoB U3Aenunil 6o/bWOro pasmMepa, 0T6UPAIOT HECKOIbKO MpeACTaBUTE/bHbIX
(hparMeHTOB nU3genus.
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O6pasubl noABepratwT 3KCTPaKLUMM B TeYeHe BpeMEHW, PABHOTO UM NPeBbILLALWero Hanbosnblee BpemMs KOHTak-
Ta n3genusa ¢ nayMeHToM nNpu ofHOKPaTHOM NPUMEHEHUW, 1 BbiIbMpaloT TemnepaTypy aKCTpakLun, kotopas npefocTaBuT
Hanbo/MbLIYI0 MOJENVPOBAHHYI0 Harpysky B COOTBETCTBMM C N. 4.4.6.2. B kauecTBe anbTepHaTMBHOTO MeToAa roTOBAT
Cepuio IKCTPaKTOB (PEKOMEHAYIOTCS Kak MUHUMYM TpK), COOTBETCTBYIOLLMX HECKOIbKMM 60/lee KOPpOTKUM nepuogam Bpe-
MEHW. 1 UCNOMb3YIOT CKOPOCTb 3KCTPaKUUW AN BblUUCIEHNSA BAUAHUA Npu 60nee 4ANTeNbHOM UM MHOTOKPaTHOM BO3-
aelicteuu.

Ecnn aHanus He npoBOAAT cpasy, AeKaHTUPYIOT 3KCTPaKT BO (P1aKOH M XPaHAT, 3akpbiB NPOGKOI C NpoknagKoi,
nokpbIToi MT®I. MpocTpaHCTBO, 3aHATOE PaBHOBECHbLIM MapoM, BO (h/lakOHe C KOHTPOJ/IbHbIM PacTBOPOM WM 3KCTpak-
TOM [I0/TXHO 6bITb MeHee 10 % ob6uiero o6bema. IKCTPaKT XPaHAT B XON04WNbHOI Kamepe npu Temnepartype (5 + 3) *C.
WccneposaTesnb fO/MKEH YCTAHOBUTL CPOK FOHOCTU U XpaHeHus. Korga ansa onpegenedns 30 UCNOMb3YOT BOAHbIE 3KC-
TpakTbl. CO6M0AAIT Mepbl MPeAOCTOPOXHOCTU, Tak Kak B MpoLecce XxpaHeHus BOAHOro akcTpakta [35] 30 moxeT npe-
Bpatutbeca B AT nnm IXI. nnu B 06a aTUX NpoaykTa.

K.4.3 MeTogvka ncuepnbiBaloLeid akcTpakyuy Npu NoBbIWEHHOW Temnepartype

B3gewwuBatT 11 o6pasua ¢ nodewHocTbio 0.1 Mr 1 noMmeLLarT ero Bo qp1akoH ¢ Npo6Koii. MomMelaT repMeTuyHo
3aKpbIThI h1akoH B Tepmolukady, HarpeTblii 40 NOAXOASALLEN TemnepaTypbl, U TEPMOCTATUPYIOT B TeYeHe NOAXOASLLED
nepmoja BpemeHu. Pexum BpemMeHn 1 TemnepaTypbl OTHOCUTE/NIbHO MPOU3BOJIEH. BapbupyoT BpeMsa Ans AOCTUXEHUSA
paBHOBecua napunanbHoro gasneHns 30 ¢ napoBoii thasoii.

BblHUMaloT hrakoH 13 Tepmolukacdha. BeoasT 100 Mkn npo6bl paBHOBECHOI NapoBoil hasbl B KOJIOHKY XpoOMaTto-
rpacha (aHann3 NoBTOPSAIOT ABaXAbl) U ONPeAEenaoT BbICOTbI U Naowajgn nNukos, cooTseTcTByOWMX 0. PaccunTbiBaloT
cpefiHee 3HayYeHve 4N ABYX U3MepPeHui.

MpumeuyaHne — CneayeT GbiTb OCTOPOXHbIM. Mpy BBEAEHUN MPOGHI UrNa He JOJKHA conpukacaTbCs € Ha-
NOMIHUTENEM KOMOHKW. ONbIT MOKasan, 4To aHanns ropsumx o6pasLoB cpasy nocne Toro, Kak OHU ObIN yaaneHbl U3 Tep-
Molukada. 4acTo NPUBOANT K oLwMGKe 6onee 20 % n3-3a NoTepu Matepuana B WnpuLle, Tak kak Npu yaanednn wnpuua us
¢hnakoHa faBneHne B WNPULLE YpaBHOBELWMBAETCA C aTMOCHEPHbIM AaBeHNEM. HekoTopble MaTepuanbl pecoponpyoT
30 BO BpeMs ypaBHOBELWMBAHUA UX TeMnepaTypbl C KOMHATHOW. CyLiecTBYIOT Takke HeKoTopble Matepuasbl, KoTopble
NOSIHOCTbIO pecopbupytoT S0 npu oxnaxaeHun. Mpu NpoBefeHUN aHanmsa Takux MaTepuanoB MOXeT okazaTbCsi HEOG-
XOiMbIM BBOAUTbL UCCnefyeMble 06pasLbl U KOHTPO/IbHbIE PAcTBOPbI B KOSIOHKY XpomMatorpacda, noka oHu elle ropsiume
UKn Tensble, a 3aTeM NpokavaTb LWNpuL, (kak On1McaHo Bbille) 6e3 AanbHelwero oxnaxaeHus.

Kommepyeckn [OCTYNHbI aBTOMaTU3MPOBaHHbIE aHanM3aTopbl paBHOBECHOI NapoBOi dhasbl. TeM He MeHee 3Ty
npoueaypy MOXHO BbIMO/IHUTL BPYYHYIO.

Mcnonb3ys BbITSXHONM wkad, yaansoT KpbilKy ¢ hnakoHa u npogysatoT ero B Teuenne 30 ¢ cyxum a3oTom. Vc-
nosib3ysi HOBYIO MeMbpaHy, CHOBa 3aKaTblBalOT KPbILLKY 1 MOBTOPAIOT HarpesaHne 1 BBOJ, NMPo6bl 40 NOJIHOTO U3BJ1EYEHUS
30. lMonHoe u3BnevyeHne focturaeTcs, Korga akcTparnpyemoe konunvectso 90 coctaensdetr meHee 10 % nosyyeHHOro
npu NepBoii IKCTPaKLMN UK KOrfa HET aHA/IMTUYECKN 3HAYMMOTO YBEeIMYEeHNs B 06HAPYXEHHbIX KYMYATUBHbIX YPOBHAX
ocapka. C ncnonb3oBaHnem kannbpoBOYHOro rpadivika paccunTbiBaloT KonnyecTso S0 B o6pasue, CyMMUpys konmyectsa
30. nonyyeHHble A9 CPefHUX 3HAYEHUIA n3MepeHnii niowaaell nan BbICOT NMUKOB NPU KaXA0M M3 HECKO/bKUX HadeBa-
HWiA o6pasua.

K.4.4 VicyepnbiBalwas akCTpakuma aTUI0BbIM CIMPTOM C NOC/IEAYIOLWNM aHa/IM30M 3TAaHO/bHbIX 3KCTPak-
TOB MeTOAOM pPaBHOBECHOW nNapoBoii dasbl

K.4.4.1 KOHTpO/bHblE PpacTBOpPbI A1 NOCTPOEHUSA KaNMOGPOBOYHOrO rpachuka

[OTOBAT KOHTPO/IbHbIE pacTBopbl, pasbasnsaa 30 B 3TUIOBOM CMpPTe TakuMm 06pa3oM, 4To6bl NONYYNTh PacTBOPbI C
KoHUeHTpauymeii 30 0.4; 0.8; 1.2; 1.6 n 2 MKr/MN. FTOTOBAT KOHTPO/bHbBIV pacTBop MO B 3TUIOBOM CNUPTe KOHLEHTpaumel
0.5 mkr/mn B cootBeTcTBMU € K.3.3. OXNnaxgatoT 3T pacTBOPbI U COOTBETCTBYIOLWEE YMCO CreLnasnbHbiX (hakoHOB ANs
aHann3a MeToA0M paBHOBECHOI NapoBoii hasbl (CM. pucyHok K.1) B 6aHe, 3an0/IHEHHO CMECbIO CYXOro fibja C M30Mpo-
naHoIOM. WU aHaNornyHbIM 06pa3om. MepeHOCAT COOTBETCTBYIOLME A/IMKBOTbI KaXA0ro KOHTPOsIbHOro pactsopa 90
1 Te Xe camble 06beMbl KOHTPONIbHOTO pacteopa MO BO (hnakoHbl NS NPOBEAEHUS aHannsa MeTofoM paBHOBECHON
napoBoit hasbl. PakoHbl TepmocTaTUpyoT nNpu Temnepatype 70 “C B TeueHne 30 MUH 1 BBOAAT oT 100 mMkn fo 1 mn
a/MKBOT paBHOBECHOI NapoBoit hasbl U3 KaXA0ro iakoHa B KOJTOHKY ra3oBoro xpomatorpada (aHanv3 npoBoAAT ABaX-
Abl). UTOGbI NONYYNTb KANM6POBOYHbIN rpaduK, M3MEPSIOT BbICOTbI MW naowaaun nukos 30 n MO 1 CTPOAT 3aBUCUMOCTb
OTHOLLEHMA BbICOT UAu niowageit nnkos (ocb X) OT KOHUeHTpauumn 0.

[lo6aBneHne MO K KOHTPO/IbHbIM pacTBopam 30 UCNONb3YIT Kak BHYTPEHHUI cTaHAapT AN OLEHKU TOYHOCTU
NPUrOTOBNEHNSA KOHTPO/bHLIX pacTBopos 0. MocTpoeHne cooTHoweHns S0/MO NpoTMB HAMEUEHHbIX KOHLeHTpaLuii
20 B KOHTPO/IbHbLIX pacTBoOpax B naeane npueeseT K KO3 MULNEHTY NNHEHOW Koppensauun r, coctaBnsowemy 1.000,
W nuHeliHoMy ypaBHeHuto y = 0.5x + 0. Takme napameTpbl 0603Ha4YalT abCOMOTHO NPSAMYIO KanMbpOBOUHYIO JINHUIO,
KoTopasi UMeeT Hak/loH B 0.5 ¢ HyNneBOil TOUYKO NepeceyeHusi ¢ ocbld Y, MOXHO MCMOMb30BaTbh KO3 (ULMEHT KOppe-
nauum B 0,999 nnu nydwe. JIMHeHbI HakNoH Bbiwe 0.5 ¢ Hy/1eBOV TOYKO NMepeceyeHns C OCblo Y O3HayaeT, 4To Bce
KOHTPOJIbHblE pacTBOpbl DO GbINN HUXE, YEM HaMeYeHHble KOHLeHTpauun. HaknoH meHee yem 0.5 ¢ HyneBOW TOukol
nepeceyeHuns C 0Cbl0 Y 03HauaeT, YTO BCe KOHTPOJIbHblE pacTBopbl S0 6biNK Bbile, YeM HamedeHo. CneayeT 06paTuThb
BHUMaHMeE, YTO Kann6POBOYHbIE TMHUN C TOYKOW NepeceyeHns ¢ OCblo Y Bbille UK HUXE HYNA NpuBenyT K pesynbTa-
Tam obpasuya 30. KoTopble BbiWE WAN HUXEe, YeM peasibHas KOHLEeHTpauus, CoOOTBETCTBEHHO, 0CO6eHHO npu 6onee
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HU3KNX pesynbTatax obpasua 0. CTeneHb HETOYHOCTH 3aBUCUT OT PacCTOAHUA OCKU Y OT Hyns. HakoHel, BbicOTa uam
nnowaab camoro nuka 90 [0/KHA OCTaBaTbCA OTHOCUTENIbHO NOCTOSHHOW. ®AyKTyauMsa BbICOTbl UAK NAOWAAMN NnKa
20 o3HauvaeT BapuaTUBHOCTb 06beMa MHbekuun obpasua B MX. Tem He MeHee 3TO He JOJ/IKHO cTaTb Npob6aemoit npu
COBpPEMEHHOM ypoBHe TexHonoruum Mx.

1— XunakocTb, 2 — O-06paskoe KoMbLO: 3 — camMoynnoTHAWascs mem6paHa, 4 — paBHoBecHas naposas ¢asa. 5 — 3axXum
PucyHok K.1 — CneuuanbHblii hnakoH 415 NPOBeAeHNs aHann3a MeTo40M PaBHOBECHON napoBoit hasbl

K.4.4.2 MeToguka aHanusa

BsewmwuBatoT 5 (unun 0.5) r nccnegyemoro obpasua, paspe3aHHOro Ha He6onbLUMe Kycouku (AnHOK 5 MM gna Tpy-
60K, nowaabio 10 MM* Ana naacTuH), ¢ NorpewHocTbio 4o 0.1 Mr 1 nomewaoT Bo psiakoH o6bemom 100 (nnm 10) mn
[ANS NpoBefeHUs aHanM3a MeTof0M paBHOBECHOI napoBoil dasbl. Jlo6asnsatoT Bo dhnakoH 50 (MK 5) MA KOHTPONbHOrO
pacTteopa MO (0,25 mkr/mn). 3akpbiBalOT h1aKOH, 3aKaTbIBAKT KPbILLKY Y TEPMOCTATUPYIOT rePMETUYHO 3aKpbITbI hakoH
npu Temnepatype 70 'C B TedyeHue 3 4 C nerkum BCTpsXxMBaHWeM. BeogaT ot 100 mkn Ao 1 ma paBHOBECHO! napoBsoi
dhasbl B KONIOHKY ra30BOro xpomartorpada 1 onpeaenaioT oTHOWeEHUA napameTpos nuxos J0/MO (onpegeneHne nNosTops-
10T ABaX/Abl). VIcnonb3ys kanmbpoBOUHbIA rpaduk, onucaHHbli B K.4.4.1, BbIUMCNAIOT cpefHee cofepxanne 30 Ans AByX
napannenbHbix 06pasLoB.

K.4.5 VicuepnbiBatowas akcTpakunsa ¢ UCNoNb30BaHNeM pacTsopuTens

B3BelunBatoT okono 1 obpasya U3genus v nomellaloT B MEPHYI0 CTEK/SIHHYIO NOCYyAy C KPbILIKOWA Takoii BMecTu-
MOCTW. YTO6bl 06BEM pPaBHOBECHOW NapoBoil pasbl 6bi1 MUHMMaNeH. C NOMOLLbID NUNETKU A06aBNSOT B MEPHYIO KOGy
10 mn BbIGPAHHOTO pacTBopuTEns. 3akpbiBalOT KON6Y 1 OCTaBNAT Npu Temnepartype (25 + 2) "C Ha 24 u.

3TN 3HayYeHns TemnepaTypbl 1 BpEMEHU UCNOoNb30Banucb B uccnegosavum Mapnoy (112), (113). [114]. MoryT no-
TpeboBaTbCA Apyrve yTBepxXAeHHble 3HaYeHWs BpeMeHu 1 TemnepaTyp 418 AOCTMXEHWUA UcUepnbiBaloLeid akcTpakymm
(cm. K.4.3). BBOAAT anukBOThI OT 1 40 5 MKN B KONOHKY XpomaTorpada (aHanu3 noBTOPAIOT ABaxAbl). BeiuncnsawTt cogep-
xaHue 30 B o6pasuax, MCNoMb3ys KaNMBGPOBOYHBINA rpachvk, 1 paccUnTbIBalOT CpefHee 3HaYeHne 415 ABYX aHa/IM30B.

K.4.6 VicuepnbiBallasa aKCTpaKLMsa 3TUNOBbLIM CIMPTOM C NOCAEAYOWMM NONyYeHneM 6pOMInapuHOBOTO
NpPOM3BOAHOrO 1 rasoxpomartorpauyeckum onpegeneHmem ¢ ucnonb3osannem ECD

K.4.6.1 KOHTpO/IbHblE pacTBOpPbI /15 NOCTPOEHUS KAMOGPOBOYHOrO rpaduka

[OTOBAT KOHTPO/IbHbIE pacTBOPbI, pacTBopss 30 B 3TUNOBOM CNMPTeE, YTOGLI MOYYNTb PACTBOPbLI, cogepxatune 30
B KOHUeHTpauusax 0.4; 0.8; 1.2; 1.6 n 2 mkr/MA. FOTOBAT KOHTPO/IbHbLIN pacTeop, cogepxalwumii MO B 3TMI0BOM cnupTe C
KOHUeHTpauueli 0.5 Mkr/mn. B cooTBeTCTBUM € K.3.3. [OTOBAT KOHTPO/IbHbIE CMECH, CMeLUNBas paBHble 06beMbl KaxA0ro
KOHTPO/IbHOTo pacTtsopa 30 1 KOHTPO/IbHOro pacteopa MO. 3To NOCTPOEHNE BbINOJHAIT NO TOW Xe NPUYMHE, YTO U No-
cTpoeHue cooTHoleHns 0/MO No cpaBHEHWIO C KOHLEHTPaLUsAMN KOHTPOJIbHbIX pacTBopos 0. kak onncaHo B K.4.4.1.

MepeHocAT 1 MA Kaxaoi cmecn BO (hnakoH C 3aBUHUMBAIOLLEiCA KpbILLKOiA. [lobaBnsAtoT gBe kanau (okoso 0.015 r)
6pPOMUCTO-BOLOPOAHON KUCNOTbI K CMecu yepe3 MeM6paHy C NMOMOLLbI0 MHBEKLMOHHON urabl. OCTaBNsAOT hNakoH npu
KOMHaTHOV TemnepaType Ha 14. HarpeBatoT chiakoH B TeueHnne 14 npu Temnepatype 50 "C Ha BOAAHON 6aHe C nerkum
nepemeluBaHneM, 3aTteM OxNaxAalT A0 KOMHATHOW TemnepaTypbl.

fo6asnaT 0.02 r 6ukapboHata HaTpus BO (hJ1aKOH U MepemelunMBaloT NyTem BCTPAXWBAHUA B BepPTUKaSIbHOM
HanpasneHun B TeveHne 30 MuH. OCTaBNAT (hN1akoH CTOATb Ha 10 MUH. BcTpaxuBalT (D/1akOH B FOPU3OHTAIbHOM
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HanpasfeHun B TedeHne 30 MUH. OCTaBNAOT N1aKOH CTOSATL Ha 10 MUH. @ 3aTeM LeHTpUyrupytoT ¢ YacToTol BpaLeHus
3000 06/MUH (50 s-1) B TeyeHne 5 MUH. PUNbLTPYIOT CMECb Yepe3 MUIMNIOPOBLIA unbTp’).

[nsa Toro 4To6bI NOMYUYNTb 3HAUYEHUS OTHOLLUEHWI BbICOTHI MMKa 3TuneH6pomrugpura (9B n nponuneH6pomru-
ApvHa (MBT). BBOAAT 0T 1 40 5 MKN anvkBOTbl KaXAoro unbTpaTa B KOJIOHKY ra3oBoro xpomartorpacda (onpegeneHve
NoBTOPSAIOT ABaX/bl).

K.4.6.2 Mpouegypa aHanunsa

BbluncnsawoT cpefgHee AByx 06pasuos v onpegensioT 30 B ob6pasue CornacHo KanmbpoBOYHONR NHNM, ONVCAHHOW
B K.4.4.1.

Tak Kak HeKOTOopble 13fenns MeauLMHCKMX MaTepuasioB MOryT cofepxaTtb MOoHbl 6pomuga (Hanpumep, 6yTmnunpo-
BaHHble pe3unHbl), CylecTByeT noTeHuunan ans gopmuposanua bl kak npoaykta gerpagaummn 0. CXOLHOTo ¢ opMu-
poBaHvem IOXI n3-3a NPUCYTCTBMA MOHOB X/l0pa. Takum 06pa3om, nopuus obpasua Ao/HKHA O6bITb NpOaHann3MpoBaHa Ha
npeagmet npucytctema 3Bl B KayecTBe ocajKa cTepuamMsaunm 4o NpUroToseHNs NPoOM3BOAHOr0 GpoOMInapuHa.

K.4.7 QKcTpakuyns aTUNeHxnopruagpuHa ¢ UCNoMb30BaHWEM BOAbI, MOAENVpyoLas NpuMeHeHne nsgenuii

Vcnonb3yoT npoueaypy, onncaHHyto B K.4.2.

K.4.8 VicuepnbliBalolian 3KCTpakyusa 3TUNEHXTOPTUAPUHA C UCNONTb30BAHWEM BOJbl

B3BewwuBatoT oT 140 50 r chparmeHTa o6pasua (Mnm uenblii o6paseL) 1 nomMelaroT B CTEKIAHHYIO MOCYAY C NPOGKO
Takoli BMeCTUMOCTH, 4TO6bl 06beM paBHOBECHOI MapoBoii hasbl 6bI1 MUHUMaNeH. BBOAAT BoAy B 4OCTATOUHbIX KONNYe-
cTBax /151 NOKPbITUA o6pasua B KOHTelHep 1 3akpbiBaloT. OCTaBAAT Ha 24 4 npu Temnepatype (25 + 2) "C. SHepruyHo
nepemeLunBaloT KOHTeiHep C COAEePXMMbIM B MeXaHUYeCcKoi Mellanke Npuénn3nTenbHo 10 MuH2>

BsoaaT oT 1 40 5 mkn npo6bl B KOMIOHKY ra3oBoro xpomartorpada. PaccunTbiBaloT KoHLeHTpaumio XIT B obpasue
Nno OTHOCUTE/bHOI NowWaAn NuKa Uan BeiCOoTe NKKa, UCNOob3ysA NpeABapuTeIbHO MOCTPOEHHbI KannbpoBOYHbIN rpadmk.

K.5 l'a3oBasa xpomatorpadus

K.5.1 O6wune nonoxeHuns

BbibupaloT Hanbonee npurogHbie MeToAbl U npoueaypbl. VICNonb3yloT NoAxoAsLlylo XpoMoTorpaduyeckyo npo-
ueaypy. koTopas yoBneTBopseT Tpe6oBaHusA, NpUBefEeHHbIE B NPUIOXEHUN A.

MoxeT noTpeboBaTbCsi ONTUMMU3ALMNS YCNOBUIA.

MpuMeuyaHne — [Ns ynyuyweHuss TOYHOCTU M3MEPEHUs U AN 06HapPYXeHWUs Npo6ieM ¢ UHbeKLWel MHorve
XpomaTorpacdncTbl UCMONb3YIOT BHYTPEHHME CTaHAAPTLI B CBOUX MpoLiefypax.

K.5.2 QkcTpakumsa, mogenvpyrowas yciosus npuMeHeHusa nsgenna ansa onpegenenna 30 nnun IXI

BeogaT oT 140 5 MKN anukBOT BOAHOIO 3KCTpakTa, npusegeHHoro B K.4.2 nnn K.4.7.

K.5.3 MeToguka ncyepnbiBatoLw e akcTpakyy Npu NoBbIWEHHOW TemnepaTtype

BsoasaT ot 100 Mk 40 1 Mn annMkBOT paBHOBECHOI NapoBoit dasbl.

K.5.4 NcyepnbiBalowasa sKCTpakLumMa 3TU0BLIM CNUMPTOM C NOCMAEAYOLMM aHaM3o0M MeTo[0M paBHOBeC-
HOW napoBoOW hasbl 3TAHONILHOrO 3KCTpakTa

BsoaAT ot 100 Mkn A0 1 M1 annMKBOT BOAHOIO 3KCTpakTa, npusefeHHoro B K.4.4.

K.5.5 NcuepnbiBatlowasa akCTpakyusa 3TMA0BbIM CIMPTOM C NOCAEAYOWUM NPUTOTOBIEHNEM GPOMINAPUHO-
BOTO NMPOM3BOAHOIO W onpefesnieHneM MeTOAOM ra3oBoit xpomartorpadum ¢ getektopom ECD

BBogaT oT 140 5 MK anMKBOT BOAHOTO 3KCTpakTa, npueefeHHoro B K.4.6.

') icnonb3oBaHune emkocTeit ¢ U- nnm V-o6pasHoit hopmoii fHa MHOTAA Bbi3biBAET HEMOJTHYI HEeTpanu3aymio, 4To
NpUBOANT K NJIOXMM XpoMaTorpamMmmMam.

2) 3Tn TemnepaTypbl U Neprvoabl BPEMEHU MCMONb30BA/IMCL B pedhepeHTHO oueHke (AAWI, 1989 (14j). Ans po-
CTVXXEHUSI UCUepnbiBaloLW e aKCTpakLumM MoryT notpe6oBaTbCsi Apyrme 3HaueHus TemnepaTtypbl U BpemeHn (cM. K.4.3).
B03MOXHO, NOTpebyeTca aHeprnyHoe BCTPSIXMBaHME B TeYeHne BCEro neprnoaa BpeMeHn. HekoTopbiM matepuanam BCTpsi-
XUBaHUe MOXeT He MOHaA06UTLCS.
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MpunoxeHune JA
(cnpaBoy4HOE)

CBefleHNs1 0 COOTBETCTBMM CChINIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
MEXrocyAapCTBEHHbIM CTaHAapTam

Ta6nunuya [JA-1

O603HaueHMe CCbITOHYHOro CreneHb O603HayeHVe 1 HaMMEHOBaHVIE COOTBETCTBYHOLLIErO
MEeX/yHapoaHOro ctaHaapTa COOTBETCTBUA MEXrocyJapCTBEHHOTO CTaHaapTa
1ISO 10993-1 loT FOCT ISO 10993-1—2011 «W3pgenus MeauumHckme. OueHka 6uo-
NIOTMYecKoro AeicTeus mMeguuuHckux nsgenuii. Yacte 1. OueHka u
ncecnefoBaHuns»
1ISO 10993-3 oT FOCT I1SO 10993-3—2018 «M3genus meguuymHckue. OueHka 61Mono-
rMyeckoro aeicTBns MmeguLMHCKMX n3genuii. Hactb 3. ViccnefosaHus
reHOTOKCMYHOCTW. KaHL,ePOrBHHOCTM M TOKCUYECKOro AeicTBMA Ha
penpoAyKTUBHYIO (PYHKLUIO»
ISO 10993-10 IoT FOCT ISO 10993-10—2011 «W3pgenua meguumHckme. OueHka 6Mo-
NlorMyeckoro fecTena meanuuHckux usgenuii. Yacte 10. Miccnepgo-
BaHWA pasgpaxaroLero 1 CeHCUbUN3npyoLLero geicTens»
1ISO 10993-12 IoT FOCT ISO 10993-12—2015 «OueHkKa 61onornyeckoro geicTemsa me-
ANUMHCKUX n3genuii. Yactb 12. MNpurotoBaeHne Nnpob v KOHTPO/IbHbIE
o6pasubl»
1ISO 10993-17:2002 HoT FOCT ISO 10993-17—2011 «W3pgenusa meguumHckme. OueHka 6Mo-
NIOTUYECKOro feAcTBUS MeANUMHCKUX n3genunii. YacTb 17. YcTaHoB-
NleHne NOPOroBbIX 3HAYEHWUI ANS BbIMbIBAEMbIX BELLECTB»
MpumeyaHne — B HacTosLeM CTaHjapTe UCNO/b30BaHO Cleaytolee yC/10BHOe 0603HaYeHe CTeneHun co-

OTBETCTBUA CTaHOAAPTOB!

- IDT — MAeHTUUHbIE CTaHAAPTLI.
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