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roCT UCO 10993-7—2016

Mpegucnosue

Llenn, OCHOBHbIE MPUHLMMBI U1 OCHOBHOIM NOPSAAOK NPOBEAEHUst paboT MO MEXroCyaapCTBEHHOMN CTaH-
Japrtusauum ycraHosneHsl B FTOCT 1.0—2015 «MexrocygapctBeHHas cuctema craHgaptusaummn. OCHOBHbIE
nonoxeHusi» U MOCT 1.2—2015 «MexrocyaapcrBeHHas cuctema craHgaptusayun. CtaHaapTbl Mexrocyaap-
CTBEHHbIE, MPaBuUma n peKOMeHZauumn N0 MEXTOCYAapCTBEHHOW cTaHaapTu3auun. Mpasuna paspabotku, npu-
HATUS, OOHOBIEHNS U OTMEHbI»

CBeaeHusa O cTaHaapTe

1 MOArOTOBIIEH ABTOHOMHOWM HEKOMMEPYECKOW opraHusauuen «MHCTUTYT Meanko-61Monornveckmux
uccnenosanuii u texdonoruii (AHO «MMBNWT») Ha ocHOBe COBCTBEHHOTO NepeBoaa Ha PYCCKUI A3bIK aHrNo-
A3bIYHON BEPCUM MEXAYHAPOAHOrO CTaHhapTa, yka3aHHOro B NyHKTe 5

2 BHECEH ®egeparnbHbIM areHTCTBOM N0 TEXHUYECKOMY PErynmpoBaHuio U METPONOrK

3 NMPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTM3auuu, METPonorMn u ceprudukaumm (npo-
TOKON OT 25 okTAbps 2016 r. Ne 92-1M)

3a npuHATHE NporonocoBanu:

KpaTkoe HaumeHoBaHue CTpaHbl Kog cTpaHsbl CokpalljeHHoe HauMeHoBaHue HaunoHanbHOro opraHa
no MK (UCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHAapTU3aLmn
ApmeHus AM MwuHakoHoMUKN Pecnybnukn Apmenus
Benapycbk BY loccTanpapt Pecnybnukn Benapycb
KasaxcTaH KZ loccrangapt Pecnybnuku KasaxctaH
Kupruauns KG Kelprelsctangapt
Poccus RU Poccranpapt

4 Mpukasom degepansHOro areHTCTBa N0 TEXHUYECKOMY PErynupoBaHuio u metponoruu ot 31 okrabps
2016 . Ne 1532-cT MexrocyaapcTeeHHbin ctaHaapt MOCT ISO 10993-7—2016 BeeaeH B AeWCTBUE B Kaye-
CTBE HaunoHanbHOro craHaapta Poccuiickon degepauuu ¢ 1 oktabpsa 2017 r.

5 HacroswuMin cTaHaapT WAEHTUYEH MexayHapoAHOMY craHaapty ISO 10993-7:2008/Cor.1:2009
«OueHka G1oNorMyeckoro AenCTBnsA MEAULMHCKUX n3genuin. Yactb 7. OCTartouHoe COAepXaHUe ITUIEHOK-
cuaa nocne ctepunusauuny» («Biological evaluation of medical devices — Part 7: Ethylene oxide sterilization
residualsy, IDT).

HaumeHOBaHME HACTOALLEro CTaHAapTa W3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSI YKa3aHHOTO MeXay-
HapoAHOro CTaHgaprta Ans YBA3KM C HAMMEHOBAHUAMM, NMPUHATBIMU B CYLLECTBYIOLLEM KOMIIIEKCE MEXKTOCY-
[apCTBEHHbIX CTAHAAPTOB.

Mpu NPUMEHEHUN HACTOSAILLEro cTaHjapTa PeKOMEHAYETCH UCMOMb30BaTh BMECTO CCbINOYHbIX MEXay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLLUE UM MEXIOCYAapCTBEHHbIE CTAaHAAPTbI, CBEAEHUSI O KOTOPbIX NpU-
BeAeHbl B AONOMHUTENbHOM NpunoxeHun OA.

6 BSAMEH IOCT ISO 10993-7—2011

Ungopmayus 06 uUsMeHeHUsX K HacmosuweMmy cmaHoapmy nybnukyemcsi 8 exee00HOM UHopmayu-
OHHOM yKa3amene «HauyuoHanbHble cmaHd0apmbl», a MeKCm U3MEHEHUU U MorpasoK — 8 eXEeMECSIYHOM
UHGOPMaUUOHHOM yKka3amene «HayuornanbHble cmaHO0apmbi». B criydae nepecmompa (3ameHbl) unu om-
MeHbI Hacmosweeo cmaHdapma coomeememeyrouiee yeedomneHue bydem ornybnuKkoeaHo 8 eXXeMeCIYHOM
UHGhOPMaLUOHHOM yKasamene «HauuoransHble cmaHO0apmbl». Coomeememsyrowiast UHghopmayus, yeedom-
JIEHUE U MEKCMb! pasMewaromes makke 8 UHGhOpMaLUuoHHOU cucmeme o6wWez0 nonb30s8aHus — Ha ogu-
yuansHom catime ®edepanpbHO020 a2eHmemea o MexHU4YEeCKOMY pezynuposaHuio U Memponozuu e cemu
UHnmepHem (www.gost.ru)

© CraHgaptuHdopm, 2016

B Poccurickon denepaummn HaCTOALWMNA CTAHAAPT HE MOXET ObITb MONMHOCTbLIO UNN YACTUYHO BOCNPOMU3-
BEEH, TUPAXMPOBAH U PacnpoCTPaHeH B KaYecTBe ouumansHOro usganus 6e3 paspelueHus PegepansHoro
areHTCTBa No TEXHUYECKOMY PEryNMpOBaHMIO U METPONOrUU
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BBeneHue

NCO (MexayHapoaHas opraHusaumsi no craHaaprtusauum) siensietcs BecemupHon beaepaument Haum-
OHanbHbLIX OPraHoB NO craHpaaptusauum (opraHos-uneHoB MCO). Paboty no noarotoBke MeXAayHapoOAHbIX
cTtaHpaptoB npoBoAasaT yepes MUCO TexHuueckme koMuUTETbl. KaXablii KOMUTET-YNEH, 3auHTePeCOBaHHbLIN B
AeATenbHOCTU, ANA KOTOPOM Obin CO34aH TEXHUYECKUIA KOMUTET, UMEET NPaBo ObiTb NPEACTABNEHHLIM B 3TOM
komuteTe. MexxayHapoaHble opraHu3auun, NPaBUTENLCTBEHHBLIE U HENPABUTENLCTBEHHBIE, UMEIOLLME CBA3U
¢ UCO, Taioke npuHuMaloT yuactue B pabore. UCO TecHO coTpyaHMYaeT ¢ MexayHapoaHOW aneKTpoTexXHuYe-
ckomn kommuccuen (MIK) no BceMm BONPOCaM arEKTPOTEXHUUYECKOW CTaHAapTU3aumu.

MexayHapoaHble craHAapTbl MPOEKTUPYIOT B COOTBETCTBUM C npasunamu, npuseaeHHbimn 8 UCO/MIK
HOupekTtuBax, yacrtb 2.

OCHOBHOW 33aa4ell TEXHMYECKMX KOMUTETOB SIBINSIETCSI NOATOTOBKA MEXAYHapPOAHbIX CTaHaapToB. Mpo-
€KTbl MeXAYHapOAHbIX CTaHAAPTOB, NPUHATLIE TEXHUYECKUMU KOMUTETaAMM, paccoinaiotr yneHam UCO ansa
ronocoBaHuA. Mx onybnmkoBaHme B Ka4eCTBE MEXAYHApPOAHbLIX CTaHAApTOB TpebyeT 000peHnsa He MeHee
75 % KOMUTETOB-YNIEHOB, NPUHUMAIOLLMX YY4ACTUE B FOSIOCOBAHUM.

OO6paluaer Ha cebs BHUMAHME TO, YTO HEKOTOPLIE U3 ANEMEHTOB 3TOT0 J0KyMeHTa MOryT GbiTb 00bek-
TOM npas Ha nateHt. MICO He AomKHa HECTU OTBETCTBEHHOCTb 3a uaeHTMduUKaUmMIo kakoro-nubo unu Bcex na-
TEeHTHbIX NpaB.ISO 10993-7 Obin NOAroTOBMNEH TEXHMYECKUM KOMUTETOM ISO/TC 194 «Buonoruyeckasn oueHka
MEOULMNHCKNX YCTPONCTBY.

Bropoe uszgaHne oTMeHsieT 1 3ameHsieT nepsoe usgadue (ISO 10993-7:1995), koTopoe GbiNo TeXHUYe-
CKUM NepeCMOTPEHO.

B cepuio ISO 10993 BxogaT cnegyloLime yactu nog obwmm HassaHmeM «OueHka Buonormyeckoro aei-
CTBUA MEAULIMHCKUX U3 Enunii»:

- yactb 1 — OUEHKa M UCMbITaHUA B paMKax NpoLecca MEHEAXKMEHTA pUCKa;

- YyacTb 2 — TpeboBaHUA K OXpaHe 340P0BbS XUBOTHbIX;

- yacTb 3 — McnbiTaHMA HA rEHOTOKCUYHOCTb, KAHLIEPOrEHHOCTb U TOKCUYHOCTb, BAUAIOWYIO HA penpo-
OYKTUBHOCTb;

- 4yacTb 4 — BbIGOp MCNbITaHNIA, OTHOCALLMXCS K B3aMMOZAENCTBUIO C KPOBBIO;

- yactb 5 — McnbiTaHnsa Ha UMTOTOKCUYHOCTE in Vilro;,

- yactb 6 — VcnbiTaHus Ana onpeaeneHns nokanbHbiX 3 geKToB nocne umnnaHTauuu;

- yacTb 7 — OcCTaTovHOE coaepaHue aTuneHokcuaa nocne crepunusauun,

- yactb 9 — CTpyKTypa naeHtTudukaumm n ksaHTupukaumm noTeHUunanbHbIX NPOAYKTOB PasnOXeHUs;

- yactb 10 — lMpoGbl Ha pa3apa)keHue 1 anneprudeckyio peakuuio Koxu,;

- yacTtb 11 — HAcnbiTaHWsA HA CUCTEMHYIO TOKCUYHOCTb;

- yacTb 12 — MpurotoBnexue npod u craHaapTHble 06pasubl;

- yactb 13 — MaeHTudmrkaumnsa u Konn4eCcTBEeHHasa OLUEeHKa NPOAYKTOB Pa3NOoXeHUA B MNOSIMMEPHbIX Me-
OULMHCKNX YCTPOMCTBAX;

- yactb 14 — MaeHTudunkaumsa n KONM4eCcTBeHHas OLeHKa NPoAYKTOB Pa3sfnoXeHNsa KepaMuku;

- yacTb 15 — VaeHTudukaums n KonuuecTBeHHas OLeHKa NPOAYKTOB PasnoXXeHUA MEeTannos u cnna-
BOB;

- yactb 16 — KoHuenuus TOKCUKOKMHETUYECKUX UCCIIEA0BAHNI NPOAYKTOB PA3NOXEHUS U BbILLENAYM-
BaeMblIX BELLECTB;

- yacTb 17 — YcraHoBneHue A0oNyCTUMbIX NPEAEnoB BbiLLENaynBaeMbliX BELLECTB;

- yacTb 18 — OnpeaeneHne XMMM4eCKUX XxapakTepucTuk MaTepnanos;

- yactb 19 — Pusuko-xumuyeckas, mopdonoruyeckas u Tonorpadpuyeckasn xapakTepucTuka Marepu-
anoB (TexHu4eckne TpeboBaHus);

- yactb 20 — MpuHUMNLI U METOAbI UCCNEeA0BAaHUA UMMYHOTOKCUKOSIOMMYECKMX UCNBITAHUA MEeAULUH-
CKMX U3ienuin (TexHuyeckue TpeboBanus).

Tpe6oBaHus k pa3paboTke, YTBEPXKAEHUIO U PETYNSPHOMY KOHTPONIO Npouecca CTepunuaauum aTu-
NEHOKCUAOM AN MEeAULIMHCKUX U3AENUii NpuBEAEHbl B MEXAYHApOAHbIX CTaHAaprax, pa3paboTaHHbIX
ISO/TC 198. OnpeaeneHHble TpebGoBaHUSA, Kacalowmuecs MEQULIMHCKUX u3genui, aAns 6Monoruyeckoro Te-
CTUPOBaHUs, BbIGOpa UCMIbITAHUI N pacnpeaeneHns U3genui No KareropusiM, NpUBeAeHsb! B Pa3nuYHbIX MEX-
AyHapoAHbIX cTaHaaprax, paspaboTtaHHbix ISO/TC 194. OnpeaeneHHble TpeboBaHWA ANA ITUNEHOKCMAA U
ApYyrMx OCTaTOYHbIX BELUECTB npouecca crepunuaauum obinu pacemorpensl ISO/TC 194. [ipyrme mexayHa-
poaHble cTaHAapTbl ONUCLIBAIOT cneuuduyeckne TpeboBaHUs K OMONOrMYECKOMY TECTUPOBAHUNIO KOHKPET-
HbIX NPOAYKTOB.

v
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Bo BBeaeHuu k ISO 11135-1:2007, npu onpeaeneHum NpUroqHoCTU atuneHokeuaa (S0) ana crepunu-
3aUuu MeAULIMHCKMX U3AEnuin, BaXXHO ybeauTbCs, YTO YPOBHM ocTatouHoro 30, atunexwxnoprugpuna (3XI)
n arunedrnukona (3N npeacTaBngalOT MMHUMAnNbHBLIN PUCK ANA NauueHTa Npu HOpMasbHOM UCNONb30BAHUU
npoaykta. Takum o6pa3om, BaXkHO, 4TOObI BO BpEMSI NiaHUPOBaHuUsA u paspaboTku npoaykTa paccmarpuBa-
110Cb NPUMEHEHUE anbTePHATUBHbLIX MATEPUArioB U NPOLIECCOB cTepunu3aumn. U3eectHo, 4to 3O MOXET Bbl-
3bIBaTh pasnuuHble Buonornyeckue acpcpekTol. Mpu pazpaboTke HACTOSILLErO CTaHAAPTA YYUTLIBANUCH 3TH
adppekThl, KOTOPbIE BKIIOYAIOT pasapa)keHue, NOBPEXAEeHUe OpPraHOB, MyTareHHOCTb U KaHLEPOreHHOCTb Y
YErOBEKA U XXMBOTHbLIX U BIUSHUE HA PENPOAYKTUBHYIO (DYHKLMIO Y XXUBOTHBIX. TakXe YYUTbIBANUCH BPEAHbIE
acpdektbl IXI u 3l Ha npakTuke ans GonbluMHCTBA U3genuii Bosgeincreme 30 u OXIM 3HAUMTENBHO HUKeE,
YyeM MakCMManbHble 3Ha4eHusl, 0603Ha4Y€EHHbIE B HACTOSILLEM CTaHAapTe.

Bonee Toro, npu BuibOpe crepunuaaumun 30, BHE 3aBUCUMOCTU OT MOSIOXKEHUI HACTOALLENO CTaHAapTa,
BO3[1€NCTBUE OCTATOYHbIX konunyectB 30 AOMKHO ObITb CBEAEHO K MUHUMYMY. TpeboBaHMA HACTOAILLETO CTaH-
Aapra ABnAOTCS AONOMHEHUEM K BUONOrMyeckoi oueHke u TpeboBaHUSIM K UCNbITAHUSM KaXK40ro OTAENbHO
CO30aHHOr0 MeaULMHCKOro usaenus, kak 06o3HayeHo B ISO 10993-1. buonornyeckas oueHka u TpebosaHua
K UCNbITAHUAM B COYETAHUMU C NpeferibHbIMW 3HAYEHUSIMU OCTaTOYHbIX BELLECTB MpoLecca ctepunusauuu
30 chopmupylor 060CHOBaHKUE TOrO, YTO M3Aenue, ctepunusoBaHHoe S0, NpueMnemMo AN UCNONb30BaHUSA.
Takke 0603Ha4YeHbl MaKCUManbHbIe JOCTYNHbIE NPeAenbHbIe 3HAYEHUs1 OCTaTOMHbIX BewecTs ana XTI, ecnu
OH ObiN 06HapPYXXeH B MEANLIMHCKUX U3AEnUsX, CTepunu3oBaHHbix 0. MecTHble achdhekTsl (Hanpumep, pas-
ApaxeHue) TaKke y4uTbIBanuCb U BKIIOYEHDbI B Npeaen nepeHocuMoro koHTakTa (TCL), kak npeacraeneHo B
n. 4.3.5.2 u npunoxexHun G AnA AonycTtuMbiX 3Ha4eHun 30 u B n. 4.3.5.3 n npunoxennn H ans 4onycTuMbIX
3HaveHnn IXI.



Monpaeka k FOCT ISO 10993-7—2016 N3genua meauuuHckmne. OueHKa GMONoOrMYecKoro AencTBmA Me-
OULMHCKUX usgenuit. YacTtb 7. OcTaTouyHOe codepkaHue 3TUNIEHOKCUAA Nocrie cTepunusauyum

B kakom mecTe HanevataHo [omkHo BbIThb

TUTYNbHBIA FIACT, KONOHTUTYN (NO FOCT UCO 10993-7—2016 FOCT ISO 10993-7—2016
BCEMY TEKCTY CTaHgapra)

(MYC Ne 11 2017 1)
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M E X T T OGCY.AAPGCTUBETHTHUB H C TAHAAPT

M3AENUA MEOULIMHCKUE. .
OLIEHKA BUONOIM’M4YeECKOIro opEMcTBA MEULIMHCKUX U3AENNA

YacTtb 7
OcTaToyHOe coaepXaHue 3TUIIeHOKCUMAA Nocrne cTepunusauum

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

Hara BBegeHna — 2017—10—01

1 ObnacTb NpUMeHeHus

Hactosawuii ctaHaapT ycTaHaBnuBaeT AONYCTUMbIE NPeAernbHble 3HaYEHUs1 AN OCTATOMHOrO Konuye-
crBa atuneHokcuaa (30) n atunenxnoprugpuHa (3XIN) B uHAMBUAYaNbHbIX MEANLMHCKUX N3O ENUAX, CTEPUIN-
30BaHHbIX 30, MeToabl uamepeHusa 30 n XTI n TpeboBaHUA, B COOTBETCTBUM C KOTOPLIMU MOTYT OCYLLIECTBNATb
BbIMYCK n3genuin. JJononHuTensHasa uHoOpMaLus, BKITIOYas PyKOBOACTBO M BNOK-CXeMy, € MOHCTPUPYHIOLLYIO
NPUMEHEHUe HaCTOALLEro CTaHAapTa, NpMBEAEHa B CNPABOYHLIX MPUTTOXKEHUSIX.

CTaHgapT He pacnpocTpaHaeTcs Ha U3Aenus, ctepunu3oBaHHble 30, HO He UMEIOLLMEe KOHTaKTa C na-
LMEHTOM (Hanpumep, AMarHoCTUYECKNe yCTPONCTBa, UCMONb3YIOLLMECS in Vitro).

MpuMevyaHune — HacToswWwmMi cTaHAapT He yCTaHaBNMBaeT NpefenbHbIX 3Ha4eHWn ANns sTuneHrnukons (30).

2 HopmaTuBHbI€E CCbINIKU

CnegyoLwme JOKYMEHTbl HE0OX0AUMBI ANS NPUMEHEHUA AAaHHOro cTaHaapTa.

Mpu 4aTMPOBAHHON CCHINKE NPUMEHUMO TOMBKO ykadaHHOe uganue. MNpu cebinke 6e3 Aatbl NPUMEHUMO
nocrnegHee usgaHue ykasaHHOro JOKyMEeHTa, BKMYasa BCe NOnpaBKu:

1ISO 10993-1 Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process (OueHka 6MoNOrnM4eckoro 4encTBUs MegMUUHCKNX usgenuin. Yacto 1. OueHka u ucnbl-
TaHus B paMkax Nnpouecca MeHeaKMeHTa pucka)

ISO 10993-3 Biological evaluation of medical devices — Part 3: Tests for genotoxicity, carcinogenicity
and reproductive toxicity (OueHka 6MonNornyecKkoro AeNCTBUA MEAULIMHCKUX n3aenuii. Yacte 3. MicnbiTaHust Ha
reHOTOKCUYHOCTb, KAHLIEPOreHHOCTb U TOKCUYHOCTb BIIMAIOLLYIO HA PENPOAYKTUBHOCTD)

1ISO 10993-10 Biological evaluation of medical devices — Part 10: Tests for irritation and delayed-type
hypersensitivity (OueHka 61onornyeckoro AeiCTBUA MeaMuUHCKnX usaenuii. Yacto 10. Mpobbl Ha pasgpaxe-
HWEe 1 annepruyeckyro peakumio Koxm)

1ISO 10993-12 Biological evaluation of medical devices — Part 12: Sample preparation and reference
materials (Buonormyeckasa oueHka MeguuUMHCKMX usgenuin. Yacto 12. MpurotoBneHue npob u ctaHgapTHble
o6pasubl)

ISO 10993-17 Biological evaluation of medical devices — Part 17: Establishment of allowable limits for
leachable substances. (OueHka 6G1uoNoOrM4eckoro AenCTBMSA MEAULIMHCKUX u3aenuin. Yactb 17. YcTaHOBneHue
JOMyCTUMbIX NPeAEnoB BbllenaynBaeMbIX BELLECTB)

M3paHue ocpuuymanbHoe
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3 TepMuHbI M onpeaeneHus

B Hacrosiiem craHgapre npumeHeHbl TepmuHbl no ISO 10993-1, ISO 10993-17, a Taike cneayowme
TEPMUHbI C COOTBETCTBYIOLLIMMU ONPEAEneHUsIMU:

3.1 akcTpakumsa, MOAENMpyIowas yCIIOBUA NPUMEHEHUA U3aenui: SKCTpakuMsa C UCNONb30BaHMEM
BOAbl B KAYE€CTBE MOAENbHOM CpeAbl, MOAENUPYIOLLAs pearnbHble YCNOBUS NPUMEHEHUS, BLINONHAEMAan B CO-
OTBETCTBMU C TPEOOBAHUAMU HACTOSALLETO CTAHAAPTA U NO3BONSIOLLASA OLEHUTL OCTATO4HbIE KonuyecTea 30
1 OXI, BO3AENCTBYIOLUME HA MaLMEHTa Uy Nonb30BaTensa U3aenuii B NnpoLuecce X NPUMEHeHUA NO HasHade-
HUIO.

3.2 ucyepnbiBalOWas 3KCTPaAKLUMA: SKCTPAKUUSA, BbIMONHAEMAsn A0 TEX NOop, Noka Konu4ectso 30 u
OXI' B nocneayiowen nopuum MoaensHon cpeabl He Byaer cocraenaTb MeHee 10 % onpeaeneHHoro npu
nMepBON 9KCTPAKLMKU UNK NOKA He OyAeT aHANUTUYECKU 3HAYMMOTO YBENUYEHUs B ONpeaensieMblX COBOKYMHbIX
OCTaTOYHbIX  YPOBHSIX.

MpumMeyaHue — Tak kak HEBO3MOXHO MoKasaTb UCHEPMNbIBAIOLLMIA XapaKTep NPU OLEHKE OCTATOMHLIX KOMU-
YeCTB, oMnpeAeneHre ucyepnbiBatoLLeit SKCTpaKLMM NMPUHUMALOT B YKa3daHHOM BhilLe BUAE.

4 OcHOBHbIe TpeboBaHusl

MpumevyaHue — MHpopmaLms MO UCTOMHUKAM OTPaHUYEHUI B HACTOSILLEM CTaHAapTe, a Takke Apyras Baxk-
Has JomnonHUTeNbHas UHOPMaLUA U PYKOBOACTBO K UCTIONb30BaHUIO HACTOALLEro CTaHAapTa NpUBEAEHb! B CNPABOMHBIX
MPUIOXEHUSAX.

4.1 O6wWwMe NonoxeHUA

B HacTosiLem nogpasaene yctaHaBnNMBaloT MaKkCUManNbHO AONYCTUMbIE YPOBHM OCTATOMHOIO COAEepKa-
HUA 3O AnA oTAaenbHbIX u3genun, crepunu3oaHHbix 0. Kak ykasaHo B npeaucnosum kK ISO 11135-1:2007,
npu onpeaeneHnn npurogHoctn 30 ana cTepunusaymm MegULUMHCKUX N3AENNIA, BaXKHO yOeaUTLCS, YTO YPOBHU
octaro4Horo 30, AXI u arunenrnukona (3N NnpeacTaBNAOT MUHUMASbHBIA PUCK AN NAUMeHTa Npyu 0O6bIMHOM
UCnonbL30BaHuM npoaykta. bonee toro, npu n3bpanuu crepunusauum 30, BHE 3aBUCUMOCTU OT MOSIOXEHUIA
HaCTOALLEro CTaHaapTa, BO34EeNCTBME OCTAaTOYHbIX konuyecTB SO AOMKHO ObiTb cBEAEHO K MUHUMYMY. Perna-
MEHTUPYIOT Takxke MakcumarnbsHoe coaepxanune AXI B Tex Cryyasix, Koraa ero 06Hapy»mBaioT B MEAULIMHCKUX
nsgenusx, crepunu3oBaHHbix 30. MecTHble adhdekTsl (Hanpumep, pasapakeHue) Obinn y4TeHb! U BKIIOHYEHDI
B Npeaen nepeHocumoro koHTakra (TCL), kak 0603HayeHo B n. 4.3.5.2 u npunoxenun G ana 30 usn. 4.3.5.3
n npunoxenun H ana 3XI. Ana cogepxaHus 3" HUKaKMe orpaHMYeHnUst He yCTaHaBAMBAIOT, NOCKONbKY OLEH-
Ka cTeneHu pucka (CM. npunoxeHue l) nokasbiBaeT, YTO BbIYUCNEHHBIE AONYCTUMbIE YPOBHU BbilLe, YEM T,
KOTOpblE€ MOTYT NOSIBUTLCA B MEAULMHCKOM u3genuu. Tem He MeHee CyLleCTByeT NOTeHUUan oCTPbIX reMo-
AVUHAMUYECKUX U reMonuTuyecknx a¢pdexkToB nocne BbICTPOro BHYTPUBEHHOTO BBEAEHUA MMNEePOCMONAPHbLIX
coeauHeHun kak 3. He oxmpaercs, uto crepunusauus meauumHckux usgenuii 30 npuseaert k 06paszoBaHuio
rmnepocmonsipHbIX pacTsopoB. Metoabl aons onpeaenendunst 30 n AXI npuseaeHb! B 4.4.

TpeGoBaHus1, M3NOXKEHHbIE B HACTOSALLEM CTaHAApTe, ABNSIOTCA AONOMHEHMEM K nporpammam 6uono-
rMyeckux uccrneaoBaHuii, npeacrasneHHbiM B ISO 10993-1. Mpu npumeHeHun nsaenui, CTepunu3oBaHHbIX
30, cneayer obpatutb 0coboe BHMMaHue Ha ISO 10993-3 u ISO 10993-10. Mpu BbINONHEHUN TpeboBaHui
ISO 10993-1 cneayeT yunTbiBaTb OCTaTOYHbIE Konuyectea 30O B MOMEHT BbinNycka NMpOAYKLUMU ANSA KaXaoro
KOHKPETHOro uaaenus.

Pesynbrarbl Guonormueckon oueHku usgenust Moryt o0ycnosutb 6onee xecrkue, 4eM NPUBEAEHHbIE B
4.3 TpeboBaHusA, npegHa3Ha4YeHHbIE AN YYETA CUCTEMHBIX PeaKLUA.

4.2 Kateropumu usgenvm

[na ycraHOBNEeHMs MakcumanbHOM CyToUuHOM 403kl SO U IXI, KOTOpasi MOXKET BbIAENATLCA U3 N3aenus
M BO3[1€MCTBOBATbL HA NaLMeHTa, u3aenue B 3aBUCUMOCTU OT NPOAOSDKUTENIBHOCTU KOHTaKTa OTHOCAT K onpe-
AeneHHon kareropuun. CornacHo 1ISO 10993-1, noapasaeny 5.3 usaenua no NpPOAOMKUTENLHOCTU KOHTAKTa
OTHOCSHT K O[JHOM U3 TPEX KaTeropui:

a) KpaTKOBPEMEHHbIM KOHTakKT (A) — u3genus, ybe obee oAHOKpaTHOE, MHOTOKPaTHOE UK NOBTOPHOE
UCIMONb30BaHWe He NpeBbILAaeT 24 y;

b) anutenbHbIl KOHTAKT (B) — n3genus, ybe obuiee 0aHOKPaTHOE, MHOFOKpaTHOE UNKU NOBTOPHOE UC-
nonbL30BaHWe MOXET NPEBLICUTL 24 4, HO He 6onee 30 cyT;
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C) NOCTOSAHHLIN KOHTAKT (C) — usgenus, 4be obLiee 0aHOKPATHOE, MHOTOKPAaTHOE WUNKU NOBTOPHOE UC-
nonb3oBaHue npesbiwaet 30 CyT.

Ecnu matepuan unu usagenue MoryT ObiTb OTHECEHBI Gonee YeM K O4HON KaTeropum no ANUTENbHOCTH
KOHTaKTa, cneayeT BbiOupartb Oonee xectkue ycnosusi uccnegosaHui. Mpu MHOrOKpaTHOM NPUMEHEHUU U3-
Aenus Ans NPUHATUA PELLEHUs], K KaKOW KaTeropuu Crneayer OTHECTU U3aenue, yYUThIBAlOT BOSMOXHbIN KyMy-
NATUBHBIN 3(PdEKT, NPUHUMAA BO BHUMAHUE NEPUOL BPEMEHU MEXAY NOBTOPHLIMU MPUMEHEHUAMU.

MpumeyaHne — BHacTosiLeM cTaHjapTe TEPMUH K MHOTOKPaTHOE NPUMEHEHUE» 03HaYaET NPUMEHEHWUE OfHO-
ro 1 Toro xe n3genusi 6ornee ogHoro pasa (Hanpumep, KapTpUaXW Ans guanusartopa).

4.3 [lonyctuMbie npegeribHbie 3HaYeHusA

4.3.1 O6ume nonoxeHus

[na kaxxaoro MeauLIMHCKOrO U3Aenus MakCMmanbsHO gonyctumblie A03bl 30 u 3XI, koTOopble BO3AEH-
CTBYIOT Ha NALUMEHTA, HE AOIDKHbI NPEBLILIATL 3HAYEHWIA, NPUBEAEHHBLIX HWKE AN COOTBETCTBYIOLLEN KaTero-
pun, B KOTOPYIO usgenue Obino OTHECEHO B COOTBETCTBUM C 4.2.

MpeaenbHble 3HaYeHUA AN M3aenuii NOCTOSIHHOTO U ANMTENLHOTO KOHTAKTa BbIpaXEHb! B MakCUMarnb-
HOW CpeaHecyYTO4HOW Aose. [ins usaenuil, MMEeIoLUX NMOCTOSIHHBIM KOHTAKT, BBEAEHbI AONOSNHUTENbHbLIE Orpa-
HUYEHUA ANA nepBbixX 24 4 u Ana nepsbix 30 CyT, a ANA U3AENUIA ANUTENLHOTO KOHTAKTa — ANS NepBbiX 24 4.
3TW OrpaHnyYeHun yCTaHaBnMBAIOT npeaenbHble 3HavyeHuss 30 u 3XI, KoTopble MOryT BO3AEUCTBOBATL HA
naLueHTa B paHHue nepuoabl BpeMeHun. Ecnu cyecrByioT AaHHbIE, HEOOXOAUMO PacCMOTPETb NPONOPLUO-
HamnbHOE CHWXEHWe npeaenos, €N OAHOBPEMEHHO NMPUMEHSIIOT HECKOMNBLKO U3JENuil ¢ BO3MOXHbLIMU OCTa-
TOYHBbIMU BELUECTBaMK, U NPONOPLMOHANLHOE NOBLILLEHUE, €CMN U3AENNUE NPUMEHSAETCA TOSNbKO YaCTUYHO
BO BpeMs paccmarpusaemoro nepuoga. 3tu conytcrBylome daktopbl Bodaeicteua (CEF) u nponopumo-
HanbHble dakTopbl BosgencTeus (PEF) npuseaensl B ISO 10993-17. Metoauka, KOTOPYIO UCNONb30BaNu Ana
YCTaHOBKM AONYCTUMbIX NpeAenbHbIX 3Ha4eHnin, onucaHa B npunoxeHun G ana 30, B npunoxeHun H — ana
OXT, a obocHOBaHME AN paCCMOTPEHUA YCTAHOBNEHUS AONYCTUMbIX NpeaenoB anst 3 — B npunoxexuu .

4.3.2 flonycTmas [03a NpyU NOCTOAHHOM KOHTaKTe U3AesIusl C NOBEPXHOCTbI TKAHEeW NauueHTa

CpegHecyTouHas gosa 30 ans nauueHTta gormkHa 6biTb He Bonee 0,1 Mr/cyT. flononHuTenbHbie Tpebo-
BaHUSA K MakcumManbHol Aoae 30 gomkHa 6bITh He Gonee:

- 4 Mr — B TEYEHUE NepBbIX 24 u;

- 60 mr — B TeyeHue nepsbix 30 cyT;

- 2,51 — B TEYEHMNE XU3HM.

CpegHecyToyHas gosa 3XI ans naumeHTa formkHa ObITb He Bonee 0,4 Mmr/cyT. [lononHUTENbHbIE TPeGO-
BaHUA K MakcumanbHon gose 3XI gomkHa bbiTh He Donee:

- 9 Mr — B TeYeHUe NepBbIX 24 4;

- 60 Mr — B TeueHue nepsbix 30 cyT;

- 10 r — B TEYEHMNE XKUBHU.

4.3.3 lonyctuman nosa npu AnUTENbHOM KOHTaKTe M3Oenus ¢ NOBEePXHOCTLIO TKAHEH NaLueHTa

CpeaHecyTovHas Ao3a 30 ans nayneHTa fosmkHa ObiTh He Gonee 2 Mr/aeHb. JononHUTenbHble TpeGo-
BaHUA K MakcumanbHom gose 30 gomkHa ObITk He bonee:

- 4 Mr — B Te4eHue nepBbix 24 Y;

- 60 Mr — B TeueHue nepsbix 30 CyT.

CpenHecyTouHas gosa 3XI gomkHa ObiTb HE Gonee 2 MI/cyT.

JononHutencHble TpeboBaHuA K MakcuManbHoi aose IXI pomkHa ObITb He Gonee:

- 9 Mr — B Te4eHue nepBbiX 24 Y;

- 60 Mr — B Te4eHue nepsbix 30 CyT.

4.3.4 [lonycTuman [o3a Npu KPaTKOBPEMEeHHOM KOHTaKTe U3AenuAa ¢ NOBePXHOCTLIO TKaHe:n na-
LMeHTa

CpeanecyToyHasn aosa 30 Ans nayueHTa JomkHa ObiTb He Bonee 4 mr. CpeaHecyTouHaa aosa IXI ana
nauueHTa He JOPKHA NPeBbIWAaTh 9 M.

4.3.5 MNMpepenbHOe 3HaYeHue AOMYCTMMOW O03bl MPM KOHTAKTe M3Aenuii U UMMNAHTaATOB C NO-
BEePXHOCTbLIO TKAHEN nauueHTa

4.3.5.1 O6wee npeacraBnexHmne

MpeaenbHoe 3HaveHue gonycTumon Ao3bl (TCL) BbipaXkeHO B KOMUYECTBE MUKPOrpaMMOB Ha KBaapart-
HbIi caHTUMETP And 30 M MUNNUIPaMMOB Ha KBaApaTHbIi caHTUMETpP ans OXI. EAMHMLA KBaApPaTHOMO CaH-
TUMeTpa npeacrasnsaeT coboii nnoLaaL NOBEPXHOCTU KOHTaKTa NauueHT-u3aenve.
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MpuMmevyaHue — Llenbio 1aHHOro NONOXEHWUA ABNSAETCA NPeoTBPaLLEHNe MECTHOrO pasfpaxeHWUs 3a CHET Bbl-
penenus 30 unu 3XI U3 usgenus.

4.3.5.2 MNpeaensHoOe 3HaYeHue fonyctuMon Ao3el ans 30

JInbo npepenbHoe 3HayeHue AOMYCTUMOrO KOHTakta 3O Ans M3genuii U UMNNAHTATOB, BXOAALUMX B
KOHTAKT C NOBEPXHOCTbIO, HE OMKEH NpesbiwaTth 10 MKr/cM2, MMGO AOMKHO BbITE NPOAEMOHCTPUPOBAHO He-
3HauUTENbHOE pasapaxeHue kak 06o3HayeHo B ISO 10993-10.

4.3.5.3 MNpepenbHOe 3HAYUEeHUEe AonycTuMon Ao3bl ans IAXI

JIbo npepenbHOE 3HaYEHME AOMYCTUMOrO kOHTakta OXI Ana usgenuii U UMNNAHTATOB, BXOAALMX B
KOHTaKT C NOBEPXHOCTbIO, HE [IOFDKEH MpPEeBbILLATh 5 Mr/cM2, NGO MOXET ObiTh BLISIBMIEHO HE3HAYUTENbHOE
pasapaxeHue, kak 0603Ha4yeHo B ISO 10993-10.

4.3.6 Oco6ble cnyyam

Ana cuctem, COCTOALLMX M3 HECKONbKUX U3AENWNA, NpefenbHbIe 3Ha4YeHNs AOMYyCTUMON 103kl cneayert
paccuuTbiBaTb OTAEMNBHO AN KAaKAO0ro U3genus, BXoaALWero B KOHTAKT C NaLUUEHTOM.

OcraroyHoe cogepxxaHue 30 B MHTPAOKYNAPHbLIX IMH3aX AOMKHO ObITh He Bonee 0,5 mkr 30 Ha NUH3Y
B CYTKM W 1,25 MKr Ha nuH3y. [NpeaenbHble 3HaYeHUs AOMYCTUMON A03bl ANS APYIUX UHTPAOKYNSAPHLIX u3ae-
NWIA yCTaHABNMBAIOT NPONOPLMOHANBHO MACCe U3AENus, NpUYeEM Macca MHTPAOKYNSIPHOM NMH3bI NPUHSATA 32
20 mr. MoxeT noHagobuTbCcs OLEHUTb NPMEMNEMOCTb YpoBHel OXIT B MHTPAOKYNSIPHLIX M3Aenusix, caenax-
HbIX U3 BA3KO-3NAaCTUYHbIX Marepuaros, coaepxaLyux xnop, Tak kak yposeHb IXI, npuBoasALLMiA K 0pTanbmMo-
N10rM4ecKon TOKCUYHOCTU, MPUMEPHO B YETbIPE pa3a Bbille, YeM COOTBETCTBYIOLLMI YPOBEHb JO.

[na cenapaTopoB KNETOK KPOBU, UCNOSb3YEMbIX NPU 3a00pe KpOBU NALMEHTOB U JOHOPOB, MaKCUMarib-
How gonyctumon goson 30 aengerca 10 mr, a makcumanbHaa gonyctumas gosa 3XI He 4OmKHA NpeBbILAaTh
22 ™.

[nsa okcureHaTopoB U cenaparopoB KPOBM MakCMManbHOM AONYCTUMON Ao30in 30 Ans naumMeHTa ABns-
erca 60 Mr, a MakcumanbHas gonyctuMas aosa OXI He A0ormkHA NpeBbilaTh 45 M.

Ana u3genuit, ucnonb3yembix B Npoueaypax cepaeqHO-Nero4yHoro LyHTUPOBAHUS, MAKCMMATbHO A0-
nycTuMbIMK npegenamu ssnsotea 20 mr gna 30 n 9 Mr ana OXT.

Ana usgenui, npeaHasHavYeHHbIX ANA 9KCTPAKOPNOPanbHOW OYMCTKU KPOBM, UCTONbL3YIOT NpeAenbHbIe
coagepxanus 90 un IXI u3 pacyera 4,6 mr/usgenue, Ho gonyctumas gosa O B TEUEHUE BCEW XU3HU MOXET
ObITb NpeBbILLEHA.

[na npocCTbiHEe, KOTopble NPeAHAa3HayeHbl AN KOHTAKTa TOMbKO C HEMOBPEXAEHHOW KOXEN, MaKcu-
MarnbHO AONYCTUMBLIMM NpeAenaMn SBMAIOTCA NPeAen NepeHocMMoro kouTakra 10 mkr/cm? ans 30 u 5 mr/cm?
ana 3XT, unu moxeT ObITb BbIABNEHO HE3HAUUTENbLHOE pa3apaxeHue, kak 00o3HaqeHo B ISO 10993-10.

MpumevyaHue — ObocHoBaHUe AN onpefeneHus npefenbHoro cogepxanus 30 AN HEKOTOPLIX U3AENUNA, He
COOTBETCTBYIOLMX 06LMM TpeboBaHWUAM, NpeAcTaBrieHo B npuroxeHun F.

Bnok-cxema, npegocrasnaiowas pykoBoACTBO N0 NPMMEHEHUIO HACTOALLEro CTaHaapTa K onpeaeneHunio
0CTaTo4yHoro cogepxaHua 30 B MEAULIMHCKUX U3AEeNnuaxX, NpeacTasrneHa B Npunoxexdumn C.

4.4 OnpepeneHue oCcTaTtovHOro cogepxanma 30 n IXI

4.4.1 O6wue nonoxeHms

4.4.1.1 MNMpoueaypa

Mertoz onpeaeneHus ocratouHoro cogepxanusa 30 u 3XI Ans npoBepku COOTBETCTBUA TpebGoBaHUAM,
M3NOXEHHbIM B 4.3, 3aKNIOYAETCA B KCTPArupoBaHUM OCTaTOYHbIX KONMYECTB U3 00pasLoB, KONMYECTBEHHOMN
OLEHKe, onpeerneHun KOHTaKTHOW NOBEPXHOCTU U3AENUs, aHanu3e U MHTepnpeTaummn nosly4eHHbIX AaHHbIX.

OMNACHOCTb — Cneuuanucrtam cneayet BbINOJIHATL BCe paboThl, CBAA3aHHbIE C UCNOJNL30BaHU-
€M XMMMYEeCKUX peareHTOB U pacTBopuTenei, HeO6XO0AUMBIX AnA JAHHbLIX METOAOB, NOA BbITSKHbLIM
wkadoM B COOTBETCTBYHOILEN 3AWUTHON OAexXae, a TaKkke O3HAKOMMTLCA ¢ uHdopmauuein no 6es-
ONacHOCTU MaTepuasioB nepen UCMNOSNIb30BaHMEM KaXA0ro XMMuYeckoro Beuwecrtea. Pa6oTHuku 3gpa-
BOOXPaHEeHUSA, UCNOSb3yoWKNe MeaAULMHCKUEe Uu3genus, ctepunusoBaHHblie 30, AOMKHbI NPUMEHSATb
COOTBETCTBYHOLIME MePbl NPeAOCTOPOXKHOCTU AA 3alUThbl OT BO3AEUCTBUS OCTATO4YHbIX KONUYECTB B
COOTBETCTBUMU C TPeOOBAHUAMM NPaBUI OXpaHbl TPyAA U TEXHUKN 6€30MacHOCTU.

4.4.1.2 3TUNEHOKCUA,

3T0 BOCMNaMEHSIOLLMIACA U BLICOKOAKTUBHBII ra3, 0Ka3biBaloLMi pasgpaxarlollee AeiCTBUe Ha NoBepX-
HOCTb Tena. Obnagaer MyTareHHbIM AeWCTBMEM NMPU MHOTUX YCIOBUSAX, NPOSIBIAET (DETOTOKCUYHBLIE U Tepa-
TOreHHble CBOMCTBA U MOXKET HEFAaTUBHO BIIMATbL HA TECTUKYIIAPHYIO DYHKUMIO U NOBpPEXAaTb MHOTME CUCTEMbI
4
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opraHoB 4enoBeka. [pu u3yyeHum KaHUEpPOreHHbIX CBOWCTB Ha >KUBOTHbLIX MHFANAUMOHHOE BO3E€ICTBUE Bbl-
3bIBano HeonnacTu4eckue U3MEHeHUs: HECKONbKUX TUMOB, BKAKOYas NEUKEMUIO, ONyXONM MO3ra U MOSIOYHOW
)Kenesbl, B TO BPEMS Kak NpMem BHYTPb U BHYTPUKOXKHOE BBEAEHUE Bbi3bIBanu ONyxonu NuLlb B MECTE KOHTaK-
Ta. B ogHoM nccnepoBaHumn coobuiaeTcs 0 BLICOKOM YPOBHE paka M CMEPTHOCTU B HEKOTOPbIX Cybnonynsiuu-
AX paboTHMKOB, OoKasaBLUMXCS noga BosgencTeuem 30. OaHAKO B HECKONbKUX NOAODOHLIX UCCNE0OBAHUSIX HE
HaLLmmM Takon koppensauum (cM. cebinku [177], [178] u [181]). B 1994 1. MexxayHapogHOe areHTCTBO Mo usyye-
Huto paka (IARC) knaccudmuymnposano 90 Kak YernoBeveckuit kaHueporeH (knacc 1), OCHOBbLIBasCb B NEPBYIO
o4yepedb Ha ero MexaHusMe 4encTBuUa (CM. CCbiInky [75]).

4.4.1.3 STUNEHXNOPrnapuH

3TO BOCMNaMEHALLAACA XUAKOCTb, KOTOPasA OKasblBaeT pasgpaxaiowee AeNCTBUE Ha NOBEPXHOCTb
Tena, BbI3bIBAET OCTPYIO TOKCUYHOCTb U NErKO BCACLIBAETCA B KOXKY B KONMYECTBAX, OKA3blBAIOLLUX TOKCUYE-
ckoe gencrteue. Obnagaet cnabbiM MyTareHHbIM AENCTBUEM, MOXET Bbi3blBaTb (PETOTOKCUUECKME U TepaTo-
reHHbIE N3MEHEHUS, MOBPEXAAaTb PA3NUYHbIE OPraHbl, BKNIOYAA Nerkue, novku, LEHTPanbHYIO HEPBHYIO CUCTe-
MY U CepaeqHO-COCYAMCTYIO cucteMy. iccneoBaHMs KaHUEPOreHHOCTU Ha XMBOTHbLIX Aanu OTpULaTenbHble
pesyneTarhl.

4.4.2 OnpepgerieHue OCTaTOMHOIo coAepXaHus

[na onpegeneHnsa oCTaTodHbIX konuvects 30 u, npu HeobxoaumMocTun, IXI, BO3AEHCTBYIOLLMX HA NaLu-
eHTa, He0BX04MMO UCMONb30BaTh Y3aKOHEHHbIE METOAMKM IKCTPAKLUM U aHanu3aa.

Ecnu no pesynstataMm aHanu3oBs, NPOBEAEHHbIX N0 MeToAMKaM, npeacTasneHHbiM B K.4.2 unu K.4.7 npu-
noxenus K, 3XI He oOHapy»eH, B AanbHENLIEM ero onpegeneHue He Tpedyetca.

MpumedaHune — MHorne metofbl razoBoit xpomarorpagpum (GC), npumMeHsaowme KanunnapHyto, a He Hanor-
HEHHYI0 KOMOHKY, Npou3sefyT pesyneratel 30, OXI 1 3" npu ogHoM aHanu3e obpasua.

OCHOBHbIM NPUHLUMNOM BbIOOpa NPUIOAHBLIX METOAOB dKCTpakuuu (n. 4.4.6) ANA KONUYECTBEHHOTO onpe-
aeneHus 30 unu, npu HeobxoaumocTu, OXI ABNAETCA OUEHKA A03bl, BO3AENCTBYIOWEN HA nauueHTa, AnA
TOro, 4ToObI MOKAa3aTb COOTBETCTBME TPeOOBaHUSIM, NPUBEAEHHLIM B 4.3.

Ecnn 060cHOBaHO, UTo ocTatouHoe cogepxkanne 30 u XTI, onpeaensemoe MeTogoM UCHEepnbIBAIOLLEN
9KCTPAKLMKW, COOTBETCTBYET TPEOOBaAHMAM 4.3, 9KCTPAKLMIO, MOAENUPYIOLLYIO YCIOBUA NPUMEHEHUS B MEU-
LIMHCKON NPaKTWKe, HE NPOBOASAT. [Py NPUMEHEHUN ncHepnbiBatoLLen 9KCTpakummu obpaLLaotT 0coboe BHUMa-
HWe Ha npefenbHble 3Ha4YeHUs Ans nepebix 24 4 u 30 CyT B COOTBETCTBUM C 4.3.

M3BeCTHO MHOTO aHanUTU4eCKuX METOAOB ANA ONpeAeneHus 0CTaTouHoro cogepxanusa 30 nocne cre-
punusauumm; nx o630pbl NnpeacrasneHsl B Bubnuorpadgpuun.

OpHako Gonbluoe pasHoobpa3ue maTepuanoB U KOHCTPYKTOPCKMX PELLEHUI Npu CO3AaHMU MeaULUH-
CKMX U3OENUI B paae Cry4aeB MOXET Bbi3BaTb TPYAHOCTU B ONpeAENeHn oCTaTtodHoro cogepxanusa 30 u
OXI' meTogamu, npuBegeHHbiMuM B bubnuorpaduu. Moasromy niobon aHanMTMYECKU 3HaYMMbIN MeToq (T. €.
obecneunBaloLmit AOCTOBEPHOCTb, TOYHOCTb, IMHEWHOCTb, YYBCTBUTENBHOCTb U CENEKTUBHOCTL) MOXET ObITb
UCNONb30BaH NPU YCNOBUM, YTO OH 0GOCHOBAH.

MpunoxeHue A coagepxut 06uime TpeboBaHUA YTBEPXKIEHUS ANsi METOA 0B ra3oBoii XxpoMarorpaduu.

4.4.3 NpuroroeneHune o6pasLiOB U KOHTPONA

4.4.3.1 MpurorosneHue obpa3suoB

O6pas3supbl, KOTOpble NpeaHa3Ha4YeHbl ANA onpeaeneHus 0CTaTouHOro cogepxanusa 30 u IXI, A0MmKHbI
ObITb OTOGpaHbI TakMM 06pa3om, YTOObLI OHU B AOCTATOUHON CTEMNEHMN OTpaXKanu CBOMCTBA U3AENUS B LIENOM.
Mpu ot6ope o6pa3uos cneayer 06paTuTbL BHUMAHWE Ha psf hakTOpOB, yKazaHHbIX B npunoxeHun D. Tak kak
MHOruUe u3 9Tux HakTopoB BMMUSIIOT HE TONIbKO HA NepBOHaYarbHble 3HAYEHUs1 OCTAaTOYHbIX BELLECTB BO BCEX
KOMMOHEHTaX M3AEenusi, HO U Ha CKOPOCTb AUCCUNALMM STUX BELLECTB, UX TaKke Heob6XoAMMO yuMTbIBATD,
HauuHasa ¢ 3abopa 06pa3LOB M3 FOTOBOW NApPTUM M NpeaocTaBrieHus B nabopaTtopuio Ans NPoBeAeHUs aHa-
nu3a. UseneyeHne ob6pasLoB M3aenuil U3 roTOBOK NapTMKU CPasy MOCMe OKOHYaAHUSA LKA cTepunusauuu u
oTnpaska ux B nabopaTtopuio, HaxXoAALLYIOCS YAAnNeHHO OT MecTa CTepUu3aLmm, a Takke XpaHeHne otobpax-
HbiX 06pa3uos B nabopaTopum Ansi NOCNeAyoLWEro aHanu3a MoryT HapyLLMTb KOPpensLuumio B COAepXaHun
0oCTaTo4HbIX kKonu4yects D0 u AXI B oToOpaHHbIX 00pasLax U B OCTaBLUMXCS B roTOBOW naptuu. Bonee Toro,
ecnu obpasubl 13genuit 3 roToBOM NapTun He MOTyT ObITb OTOOPAaHbI M AOCTaBNEHbl TAKUM 00pa3oM, YToObI
adhpekT gerazauum Obin He3HAUUTENbHLIM, NPOBOAAT UCCIIEA0BaHUE AN YCTAHOBIIEHUS COOTBETCTBUS J€ra-
3auumn aHanuanpyembix 06pasLIoB U M3AENuii M3 NapTUK B pasHoe BpeMmsi roaa.

Cneayet KOHTPONUPOBAaTb UM MUHUMU3UPOBATL BNUsiHUE NABoOpaTOPHbLIX YCIOBMIA HA CKOPOCTb A€era-
3auumn o6pa3uoBs, kKoTopble 0ToOpaHbl U3 naptuu ugenuii (cm. D.1.5 npunoxenus D). Mpu npoBeaeHum aHa-
nu3a cobniogatoT Mepbl 6e30NacHOCTM ANt onepaTopa U aHanuTUKa.
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OB6pas3subl, NpegHa3Ha4YeHHble ANs aHanuaa, AoMKHbI 0CTaBaThCs B COCTaBE NapTuW BNOTb A0 AHS Npo-
BeJeHWsA aHanusa unu Jo sabopa u HEMeANeHHOW 3amMopo3ku obpa3uos. Bpemsa mexay usbaruem ob6pasua
13 30Hbl KOHTPONMPYEMON Aerasaunyu U Ha4anoM 3KCTpakUUW AOMKHO ObITb CBEAEHO K MUHUMYMY. OBpasubl
rEPMETMYHO 3aKPbIBAIOT, NEPEBO3AT U XPAHAT B 3aMOPOXXEHHOM BUAE, ECNM aHanu3 oTknaasisaerca. O6pas-
Ubl NEPEBO3AT C CyXMM NbAOM C MPUBNEYEHUEM CNYXDbl KPYrnocyTo4Hon goctaBkn. Cyxon nej A0MKEH Ha-
XOAUTLCA B KOHTEWHEpe AN NepeBo3KM B TEYEHME BCErO0 BPEMEHW TPAHCMOPTUPOBAHUS U ObiTb B HanuM4uu
npu BCKPbITUK YNakoBku B nadoparopun. OBpasupl Ans aHanusa MoryT 6biTb 0TO6paHbl HENOCPEACTBEHHO U3
napTuv Usgenuin nocne CoOTBETCTBYIOLLEro MHTepBana Aerasaumm u cpasy noMeLleHbl B eMKOCTb ANs aHanu-
3a (pnakoH ans xpomarorpaduyeckux uCcreaoBaHuin), 3aTeM UxX repMETUYHO 3aKPLIBAIOT M 3aTEM NEPEBO3AT
B nabopatopuio AnsA aHanu3a. B kayecTtBe ansrepHaTuBbl 06pasLbl MOFYT ObIiTb 9KCTPArMpoBaHbl, U XUAKUNA
9KCTPAKT OTMPAaBIIEH B aHanNMTU4YecKyto nabopatoputo ans aHanusa. Ecnu akcrparmpyioLlei »makocTbio siB-
nsetca Bofda, TO NEPEBO3KY OCYLLUECTBNAIOT TakuM 06pa3soM, YTO XKUAKOCTb COAEPXNKUTCS NPU MOHWKEHHBIX
Temneparypax (< 10 °C) ao npubeitus. MccnegosaHue npoBoaAT NyTEM U3MEPEHUs cTeneHu rmaponusa 30
B Ol

AHanuampyemMble obpasubl MOMELLAKT B BbITSXHOI WwkKad u ocsoboxaalor ot ynakoBku. ObpasLbl ro-
TOBSAT B COOTBETCTBMM C MHCTPYKLUMEl NO NpesBapuTenbHON NOATOTOBKE, YKA3aHHOM HA 3TUKETKE U3 enusl.

SKCTpaKuuIo cneayer Ha4nHaTb, N0 BOSMOXHOCTK, Cpa3y Nochne Toro, kak odpasew, M3BNEYEH U3 yNnakos-
KW UMK 3aKOHYEHA NpefBapuTenbHaa NoAroTosKa.

4.4.3.2 KoHTpOnbHbIN 06pasel

Onsa Toro ytobbl y6eanTbCcsa B OTCYTCTBUM B BELLECTBE, COCTaBNAIOLLEM OCHOBY obpasua, Apyrux KOM-
MOHEHTOB CO BPEMEHEM YAEPXXMBAHUA TakUM Xe, KaK U onpeaensemMble 0CTaTouHble NPOAYKThbI, HE0OX0AMMO
OLIEHWUTb KOHTPOMbHbIN 0Opasel, He NOABEPraBLUMIICA CTEPUNM3aLUM, NyTEM €ro SKCTPaKUMKM C UCMOSb30Ba-
HWEM TeX e MpoLeayp, 4To u Ansa 06pasuos, ctepunuaoBaHHbix 3O. Mpu HaNMUUKM Marepuanos, 3KCTparu-
pyeMbIX U3 Takoro KOHTPONbHOro obpasya, AN KOTOPbIX BPEMEHA YAepXMBAHUS COBMAAAIOT Unu Onmsku k
BPEMEHaM yaepXXMBaHUS onpeaensembix BELWECTB, U3MEHSIOT YCNOBUA XpomarorpacdupoBaHus Takum odpa-
30M, YTOObI OTAENNTH MELLAIoLUe MUKU OT aHANN3MPYEMOro NKUKA, UM UCNOSbL3YIOT APYIYI0 aHANUTUYECKYIO
METOANKY.

4.4.4 CooTHOLWEHME MexXAy pasMepamMy oGpasua U XuaKkocTbio

OGbeM XMOKOCTM, UCMONb3YEMON ANSl U3BIIEYEHUS] OCTAaTOYMHbIX KONIMYECTB onpeaensieMblX BELLECTB
u3 usgenuin UnuM nx NpeacTaBUTENbHbLIX YacTen, AOIMKEeH ObiTb TakuM, UTOObLl 06ecneunTb MakCUManbHYIO
3(PPEKTUBHOCTbL SKCTPaKUMM NpU AOCTAaTOMHOW YYBCTBUTENbLHOCTU ONpeAerneHus aHanu3npyeMbix BELWeCTB
B 9kCTpakTe. Takum o6pasom, matepuan m pasmep obpasua msgenusi 06ycrnoBnuBaoT onTUManbHblil 06beM
MOZEenbLHOW cpesabl.

Takum 06pasom, 4nsi MakCUManbHOTO YBENUUEHUS aHAaNUTUYECKON YyBCTBUTENLHOCTU HEOBX0AUMO UC-
nonbL30BaTb MUHUMArbHOE KOMUYECTBO >KUAKOCTU ANS 9KCTPaKLMKU B 3aBUCMMOCTU OT TpebyeMoro meroaa
3KCTpaKuuW U pasmepa obpasua. [na usgenui, M3roTOBNEHHLIX U3 MArepuarnos C BbICOKMMU NOMNOTUTENb-
HbIMW CBOMCTBaMW, UNWU ANS TeX, IKCTPAKLUMIO OCTAaTOYHbLIX KONMUYECTB M3 KOTOPbIX NPOBOAAT METOAOM 3a-
MONHEeHUA, MOXeET noTpeboBaTbCa COOTHOLUEHME Macca obpasua/obbemM MOAENbLHON Cpeabl, oTpaatollee
NOBbILLEHHBIN 06bEeM xuakoctu. B nobom cnyyae cooTHolleHne macca obpasua/obbeMm moaensHoON cpeabl
He JOIMKHO MPVUBOAUTL K YMEHbLUIEHUIO YYBCTBUTENBHOCTU ONpeAerneHus.

4.4.5 BpemMsa u ycnoBusa 3KCTpakuum

3agava aKCTpakLumMm u3 u3genuin COCTOUT B U3BMEYEHUM MAKCUMATbHOTO KONMYECTBA BPEAHbIX BELLECTB,
KOTOPbIE MOTYT OKa3aTb BO3JENCTBUE HA NALMEHTA B NPOLIECCE NPUMEHEHNS U3ENUS: BbIXOA 32 CYTKU — ANA
U3aenuin KPaTKOBPEMEHHOTO KOHTAKTA; BbIXOZ 32 CYTKM U 3a MeCAL, — AN U3ENUil ANMTENLHOTO KOHTAaKTa;
BbIXOZ 3a CYTKW, 38 MECAIL, U HA NPOTAXXEHUU XXU3HN — AN U3[EeNnuii NOCTOAHHOTO KoHTakTa. Kak ykasaHo B
npunoxeHuax E n F, ncyepnsiBaiowwan akCTpakuusi, ONnucaHHas HUXe, ABMSETCS NONe3HbIM anbTepHaTUBHbLIM
METOAOM ANIA OLEHKM U3aenuii NOCTOAHHOTO KOHTaKTa, €CMN yYTeHbl orpaHudeHus anst bonee KOpoTkoro ne-
prnoga npuMeHeHus.

4.4.6 SKCTpaAKUUA U3 u3genun

4.4.6.1 ObLuee npeacTaBneHune

CyLLeCTBYIOT ABa OCHOBHbLIX METOAA SKCTPAKLMW, KOTOPbIE UCMOMNb3YIOT ANS OnpeAeneHus OCTaTo4HO-
ro cogepxxaHua 3O nocne crepunu3auun B MEQULIMHCKUX U3AENUAX: IKCTPAKLMSA, MOAENUPYIOLLAS YCMNOBUA
NPUMEHEHNUA B MEAULIMHCKON NPAKTUKE, ABMAIOLLIASACH 3TANOHHBLIM METOAOM, U MCHEPNLIBAIOLLAS IKCTPAKLUA,
KOTOpas B psade CryyYaes SBMSETCA NPUEeMNEMbIM ansTePHaTMBHBIM MeToAOM. Beibop meToaa akcTpakuum
AomkeH BbITb OCHOBAH Ha nNpeanonaraeMomM crnocobe npumeHeHns usgenus. Npumepsl pekoMeHayeMbIX Me-
TOAOB 3KCTPaKLMUM NpuUBeAeHbI B npunoxerumn K.
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BoiGpaHHbIN METOA 3KCTPaKLUUW AOIDKEH YUMTbIBaTb NpeanonaraeMblii cnocod NpUMEHeHUs usaenus ¢
YYETOM MaKCUMarnbHOrO BO3AEICTBUA HA NauUWeHTa, a He u3bpaH n3-3a CKOPOCTM aHanu3a Unu 3aHWKEHUN
peanbHbIX KOHLUEHTPAaLMUI OCTaTOYHbIX KONIMYECTB BELLECTB.

Temnepatypy U Bpems 3KCTpakuuu BbIOMPAIOT C y4ETOM BMAA W ANMTENBHOCTU KOHTAKTa nauueHTa ¢
usaenuem B COOTBETCTBUU C 4.2 1 4.3 (cM. ISO 10993-12 ana TemnepaTtyp aKCTpakuum).

Uccnegosartenb AomkeH ObiTb FOTOB K TOMY, YTO A1 HEKOTOPbLIX U3AENUN 9KCTPAKLMA, MOAENUpYoLLast
yCnoBUS NPUMEHEHUA, MOXET NPUBECTU K OTHOCUTENBHO BoNbLUMM 06beMam 3nIoMpoBaHus. B Takux cnyyasx
npeaen o6HapyXeHuUs Ana 0CTaTOYHOrO Mareprana MOXeT 3HaYUTENbHO YBENUYNTLCA A0 TAKO CTENEHU, UTO
BO3MOXHO HECOOTBETCTBME C HACTOALUM CTaHAaPTOM.

He6onbLune uspenus akCTparupyiotT B COOTBETCTBYIOLLEM KOHTelHepe. Koraa usaenue siBRsieTca CrnuLu-
KOM 60NbLUIMM ANSA IKCTPAKLWUM NONHOCTLIO, MOXET CTaTb HEOBXOAUMBIM 3KCTPArMpoBaTb HECKOIILKO penpe-
3EHTATUBHbLIX NOPLUUIA KOMNOHEHTOB M3Aenus Ans o6ecneYeHns yBEPEHHOCTU B NONYYEHHBIX AaHHbIX.

3Tu penpeseHTaTUBHbIE NOPUUM BbIOMPAIOT OAHMM W3 ABYX CNOCOGOB. ECNM MCNONb3yloT HECKOMNbLKO
pPa3nu4HbIX MaTepuanos, NPONOPLMA KAXKA0r0 KOMMOHEHTA, N0 CPAaBHEHUIO C 06LLen Maccoi obpasua, AoMmK-
Ha COOTBETCTBOBATb COOTHOLLEHUIO AAHHOTO KOMMOHEHTA ¢ 06Lein Maccon uccnegyemoro usgenus. B kave-
CTBE anbTepHaTUBbLI MOXHO BbIOpaTb OAUH U3 KOMNOHEHTOB ANA UCCIEA0BAHUA NOCHNE OLIEHKU, IEMOHCTPUPY-
[OLLEeN, YTO OH NPeaCTaBnNAET MaKCMMAasbHbIN CRy4an CoaepXKaHUs OCTaTOMHbIX BELWECTB. BblOpaHHbI MeToq
A0JKeH ObITb YyTBEPXKAEHHbIM.

4.4.6.2 3kcTpakynsa, Moaenupyiowas ycnosua NpUMEHeHus M3aenus B MEAMUMHCKOW npakTuke (arta-
TIOHHbIA METOA)

BoaHas akcTpakuus, mogenupyiowas ycnosus NPpUMEHEHUs, ABNSIETCA 3TanoOHHbLIM METOAO0M B TOM
CMbICII€e, YTO 3TO — €AWNHCTBEHHbIN METOA, KOTOPLIN AAeT pe3ynbrarbl, HaNPAMYIO CPAaBHUMbIE C NpeaenbHbi-
MU COAEPXKAHWUAMM OCTATOUHBIX KONUYECTB BELLECTB B COOTBETCTBUMU C TpebGoBaHuamu 4.3.

3TU npedenbHble CoOAEPKaHUA BbipaXeHbl B A03axX 30 n 3XI, BO3AeNCTBYIOWMX HA NALMEHTA.

Tak kak Heo6X0AMMO OLEHUTb OCTaTOYHbIE KONMYECTBA BELUECTB, BO3AENCTBYIOLLMX HA NauueHTa unu
nonb30BaTeNs B NPOLECCE NPUMEHEHUA U3AENUA B HOPManbHbLIX YCNOBUAX, TPEOYIOTCA METOAbI IKCTPAKLUK,
MOAENUPYIOLLME YCMOBUSA MPUMEHEHUA B MEAULIMHCKOW NPaKTUKe. SKCTPaKUMiO, MOAENMPYIOLLYIO YCIOBUA
NPUMEHEHWA U3AENUSA, CrneayeT NPOBOAUTL C YYETOM MAKCUMAaNbHOTO NPUGAMKEHNA K NPOLECCY NPUMEHEHUA.

Hanpumep, Ans MHOMMX NapeHTepanbHbIX U3AENUIA UNKU U3AENUIA, KOHTAKTUPYIOLUMX C KPOBbLIO, MOXET
ObiTb UCMONb30BaHa BOAHASA IKCTpauus NyTeM 3anofHEHWUst UMM NPONYCKaHUsi MOAENbHOW cpeabl Yepes
T€ NyTW, NO KOTOPbIM MPOTEKAET KPOBb UMW XUAKOCTb, TaM, [A€ 3TO BO3MOXHO. SKCTpakuuio us obpasuos
npoBOAAT B Te4eHue BpeMeHn, paBHOIo Unu npesbillaoLero MakCuMarnbHoe BpemMs UCNonb30OBaHUA MpuU
OJHOKPATHOM MPUMEHEHUN U NPU TEMMEpaType, NPUOMMKEHHOW K MAkCMManbHOMY peanuCcTU4HOMY BO3-
AEeNCTBUIO.

Ons onpeaeneHus go3sbl 30 u, rae Heobxoanmo, IXI, BO3AENCTBYIOLLEH HA NALMEeHTa UK NOMb30Ba-
TENns B TEYEHWE BPEMEHU MPUMEHEHUSA U3LENUA, UCTMONL3YIOT METOA BOLHOW 3KCTPaKLMKU, MOAENMUPYIOLLENH
YCMOBUA NPUMEHEHUS.

MpuMedaHne — Konuyectea 30 (unu OXI), BoIAENEHHbIE NyTEM 3KCTPaAKLUKU, MOAENUPYIOLLEH yCcrnoBusi Npu-
MeHeHUs, HeobA3aTeNnbHO JOMKHbLI COBNaAaTh ¢ UX OOLUMM COAepXaHUeM B U3AENUM.

AnA u3sneveHmsa octatouHbiX Konmvects 30 n IXI (n 3T, ecnu CyweCcTByeT BEPOATHOCTbL rMaponusa
30) MEeToAOM SKCTpaKummn, MOAENUpPYIoLLEN YCIOBUSI NPUMEHEHMUS, B Ka4eCTBE MOAENbHOW cpeabl 0ObIYHO
nCcnonb3yloT Boay [92]. Boay NCNonb3yioT AN SKCTparnpoBaHMsa 0CTaTouHbIX kKonuyecTB 30, a He Ansi pacTBO-
peHusa maTtepuana camoro obpasua. Ecnu npeanonaraercsi npu npoBeAeHUN SKCTPaKLMKU 3anofiHeHne uaae-
1A BOAOW, TO STO BLIMOMHSOT TakKUM 06pa3om, 4ToObl He 06pa30BbLIBANOCh BO3AYLUHLIX Ny3bipeii. N3genus,
npeaHasHa4YeHHbIe ANA NOSHOMO UMM YacTUYHOIO KOHTAaKTa C Tenom, akcTparupytot npu 37 °C (tTemneparypa
Tena); U3Aenus, He nNpeaHa3HaYeHHbIe Ans HeNOCPEACTBEHHOrO KOHTAKTa ¢ TENOM (HanpumMep, Lnpuubl Ans
NMOAKOXHbIX UHBEKUMIA), SKCTParupytoT npu 25 °C (KoMHaTHas Temnepartypa) (cm. 1ISO 10993-12). Ecnu aHa-
113 NPOBOAAT He Cpa3y, IKCTPAKT CAUBAIOT B EMKOCTb U FEPMETUYHO 3aKPbIBAIOT KPbILLKOW C YNIOTHUTENBHON
npoknagkown u3 nonutetpadpropatuneHa. CsobogHOE NPOCTPAHCTBO B €MKOCTU C NOObIM pacTBOPOM MU
SKCTPAKTOM AOIMKHO COCTaBNATbL MeHee 10 % obuero o6bema. SKCTpaKT MOXKHO XPaHUTb B XONOANIbLHUKE B
TEYEeHUEe HEeCKOMbKUX CyTOK (CM. NpunoxeHue F), HO eCnu NCNonb30Banu BOAHYIO 9KCTPAKUUIO, CrieayeT Co-
6noaaTh OCTOPOXKHOCTL, Tak kak 3O MoxeT npespaTuTecs B O unu 3SXI (unu B 06a npoaykra) B npoLecce
3KCTpaKkuuu, a TaKke B nepuos xpaHeHus akctpakta [35]. Mccnegosatent AOMKEH OLUEHUTH BO3MOXHOCTb
TaKoro NpespaLLeHnsi B MECTE NPOBEAEHUA aHanu3a npu BOAHON 9KCTpakuum obpasua.
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4.4.6.3 VicuepnbiBaoLwas aKkCTpakums (NpueMnemblii ansTepHaTUBHBIN METOA)

4.4.6.3.1 O6Luee npeacrasneHme

WcuepnbiBaloLwaa akCcTpakuusa npeacrasnser cobon npueMnemMbiii anbTepPHaTUBHBLIA METOA U MOXET
AaTb nonesHyio nHdopmaumio. Kak npaBumno, 0CTaTouHbIE KONMYECTBA BELLECTB, NOMYYEHHbIE 3TUM METOAOM,
COOTBETCTBYIOT j03€, OONbLLUE’ UMM PaBHOM TOW, KOTOPYIO MOXET MOMNY4YUTb NauMeHT. MOCKONbKY IKCTPaKUums
AAHHOIO BUA A UCKITIOYAET BO3MOXHOCTb ONpeaeneHus A03bl B 3aBUCMMOCTU OT BPEMEHU, OHA HE rapaHTUpYeT,
4YTO Macca OCTaTo4HOro konuyectea OO He NOCTYNUT K NaumMeHTy B nepseble 24 4 unu 30 cyT. Bosaeicteus. Oa-
HaKo ecnu Bce AONYCTUMbIE NpefenbHbIE 3HAYEeHUS COrMacHo 4.3 cobnioaaloTca U NOKa3aHO, YTO OCTATOUHOE
coaepxaHue BELIECTB YKINaabIBaeTcs B TpeboBaHua Ans nsgenuii, NoaBepraeMbliX UCHEPMbLIBAIOLLEN 9KCTPaK-
UuM, HET HEOOXOAMMOCTHU NMPOBOAUTL B AanbHENLWeM 3KCTPaKUWIO, MOAENUPYIOLWYIO YCIIOBUS NMPUMEHEHUS.
Koraa ucnonb3yioT MCHepnbIBaIOLLYIO IKCTpakumio, obpailaiotT 0coboe BHUMaHWE Ha NpeaernbHblie 3HaYeHus,
paccuutaHHble AnA nepsbix 24 4 n 30 cyT cornacHo 4.3. MeTtoabl ucyepnbiBaloWen 3KCTpakumMm npeaHasHa-
YeHbl ANA onpeaeneHus NONHOIO COAEPXKaHUsi OCTATOUHbIX BELWECTB B u3aenuu. [na onpeaenexdus 30 npwu-
MEHSIOT METOAbl IKCTPAKLMK, BKIIOYaoLMe B cebs TeMNepaTypHyIO SKCTPaKUMIO C NOCNEAYIOLLMM aHanM3oMm
paBHOBECHOI NapoBOi ha3sbl, IKCTPAKLMIO PACTBOPUTENEM, KOTAa 3KCTPAKT aHANU3UPYIOT METOAOM pPaBHO-
BECHOI1 napoBon ¢asbl, NPsIMbIM XpPOMATOrpachupoBaHMEM SKCTPAKTA UAW NYTEM NOny4YeHuss GPOMIMapPUHO-
BOro npowu3sogHoro 30, KOTOpPOE ONpeaensioT C UCNoNb3oBaHuem Gonee 4yBCTBUTENBHOrO MX-aeTekTopa,
TaKoro Kak AeTeKTop 3axBara 3reKTPOHOB.

4.4.6.3.2 OcratouHoe cogepxaHue 30

[na onpeaeneHus octatoqHOro cogepxanusa 30 MeTOA0M MCYEPNbIBAIOLWEN 3KCTPaKLMKM CyLLecTByeT
psig MoaernbHbIX cped. NMpumepomM mMeToaa, B KOTOPOM HE UCNOMb3YIOT MOAESNBHYIO Cpeay, ABnsieTcs Aecopo-
LUUsi NpU MOBLILLEHHOW TemnepaType € NoCneayoLmMM aHanM3oM paBHOBECHOW NApoBOi has3bl, KAK ONUCAHO
B K.4.3 npunoxenus K. MNpu nposegeHuun aHanu3a nogobHbIM 06pa3om MeToabl ¢ UCNOMb30BAHUEM PABHO-
BECHOI NapoBOi ha3bl CHMTAIOT MCHEPNBIBAIOLMMHU, NMOCKOSNbKY OHW NPEeAHAa3HAYeHbl ANA BbIAENEHUs BCEX
OCTaToYHbIX KonuyecTe 30 B oOpasue. OaHAKO AAHHLIM METOAAM Henb3a OTAATb NPEANOYTEHUE UNMU OHU
MOrFYT ObITb BOOOLLE HEBBLIMNOMHUMbLIMU MPU aHANU3e LIENbHLIX KPYMHLIX UK CROXHBLIX U3genuin. BeinonHasa
aHanu3bl METOAOM PABHOBECHOI NapoBoii a3kl Npu onpeaeneHnu 0CTaTouHOro coaepkanna 30 B nonumep-
HbIX MaTepuanax, Takux Kak nonMMeTunMeTakpunar, uccnegosarenb 40SMKEH 00paTuTb 0C000e BHUMAHUE Ha
TO, YTO0ObI 06ecne4YnTb NonHoe Bbigenenue 30.

Ana MeToaoB XUAKOCTHOM 3KCTpakuuu BbIGOP noaxoasierd MoAenbHOW cpeabl 3aBUCUT OT COCTaBa
marepuana usgenus u ero cparmeHToB. Uto6bl 06neruntb nonHoe BbiaeneHne 30 u3 obpasua, B MeToae
McYepnbIBalOLLE SKCTPAKLMM MPeanoyTeHue cneayer oTAaaTh XUAKOCTAM, KOTOpble pacTBOPSAIOT Matepuan
obpasua, npu ycrnoBuu, YTo AaHHLIM METOIOM B PACTBOpP He ByayT BHECEHbI MeLualowme Belectsa. Metoabl
XKUAKOCTHON SKCTPaKLMM B COMETAHMM C aHaNU3OM paBHOBECHON NapoBoi da3bl onucaHbl B K.4.4 npunoxe-
Hus K. Takne MeToabl MOrYT OKa3aTbcsl yaoOHbIMKU Ans otaeneHust OO OT MeLLaloLLMX XMMUYECKUX BELLECTB,
CO3KCTparupyemblx M3 BELLECTBA, COCTaBMAOWEro OcHOBy obpasua. MoaenbHble cpeabl, NPUBEAEHHbIE B
B.3.2 npunoxeHus B, Gbinn oueHeHbl B X04€ CpaBHUTENbHBLIX MeXnabopaTopHbix uccneaoBanuin [112], [113]
n [114]. AHanuTnyeckaa MeToaMka NpeanucbiBaeT B Cryvae UCMNOMb30BAHUS METOAA UCHEPNLIBAIOLLEN IKC-
Tpakuum Npu NnepBUMHOM aHanu3e uccregyemoro obpasua npoBoauTh Gornee YeM OZiHY NpoLEAYpY IKCTpaK-
uum, 4Tobbl yO6eanUTLCA B KONUYECTBEHHOM U3BREYEeHUU. [N usgenui, coaepXkallux OTHOCUTENbHO Marible
KonuyecTsa 0CTaTouHoro 30, obLEenpUHATLIE METOAbLI MOIYT HEe 006eCneunTb IKCTPAKLUIO STUX KONUYECTB
Aax«e nocne OTHOCUTENBHO NPOAOIMKMTENBHON IKCTPAKLIUK.

4.4.6.3.3 OcrarouHoe coaepxxaHue IXI

[ns skcTpakummn 0CTaTouHbIX KonuuecTs IXI™ M3 MeaAULMHCKNX U3aenuin 00bIMHO UCNONbL3YIOT BOAY, Npu-
BneKast METOAbl, CXOXKUEe C paHee ONMUCAHHLIMU ANA OnpefeneHus 0CTaTto4yHoro konu4vecrea 30.

4.4.7 Pe3ynbraTtbl aHanusa u ux MHTepnpetaumsa

4.4.7.1 BolqucneHune KonuyecTsa aKCTparnpyemMbix OCTaTOuHbIX BELLECTB

KOHUEHTpaLmio 0CTaToMHbIX BELIECTB, 0GHAPYXEHHbIX B 3KCTpakTax, C, npeobpa3oBbLIBaIOT B KOnmye-
CTBO, MOMNY4EHHOE NALIMEHTOM, MI, M, kaKk OnucaHo aanee.

OcTaTouYHble BELECTBA, NONMyYeHHbIe SKCTPaKUMen, MOAENMPYIOLLEIH YCIOBUS NMPUMEHEHUS] B MEAULIUH-
CKOW NMpakTuke, paccyuTbIBalOT NO cneayiowlen opmyne:

n
My =% (Cop~ Vip)- ™M
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OcTaTo4Hble BELLECTBA, NOJNYYEHHbIE UCYEPNbIBAIOLLEN 3KCTPaKLMENn, pacCYMTLIBAOT MO CneayoLen
cdopmyne:

n m
_d 2
Md'z(cen'ven)' m. @
1 S
rae M, — oCTaTo4HOE KONMYECTBO B SKCTPAKTE, M,
N — YKUCIO SKCTPaKUMiA;
C,, — xonu4ectso 30, OnpeaeneHHoe no KanuGpoBOYHON KPUBOW, MI/MM SKCTpaKTa,
Vg, — 00bem aKcTpakTa, mn.
my — obwasa macca usgenus, r;
mg — macca obpasua, r.
[l punmMmedaHne — OT10 APUMEHNUMO TONbKO NMPU SKCTpaKunn nopumn nagenusa.
4.4.7.2 Pacuet cpeaiHen aeicTayloLlei 403bl M,y ANA CPABHEHNS C AONYCTUMBIMU 3HAYEHUAMMU, NPEA-
CTaBNEHHbIMKN B 4.3

Ina n3aenuin NOCTOAHHOTO KOHTaKTa CPEAHECYTOUHYI0 A03y M, B MUNNUTpaMMax B i€Hb PacCUMThI-
BalOT No hopmyne

My

=—=, 3
add — 2500 @)

M

rae 2500 — npoaormKUTENBHOCTb XKM3HU, CYT;
Md — OCTaTO4YHO€ KONMM4YeCTBO B IKCTPAKTE, MI.

M3genua nOCTOAHHOIO KOHTakTa Takxe AOSHKHbI COOTBETCTBOBATL AOMYCTUMBLIM 3HAYEHMAM, YCTAHOB-
NEHHBIM ANA U3OENUn ANUTENBHOIO U KPaTKOBPEMEHHOro KOHTaKTa.
Onsa nagenuin ANUTENbLHOTO KOHTaKTa

My
Mada =39 “)

rae 30 — KOnMYeCTBO CYTOK B MECALE;
M, — ocTaTouHOe KONMYEeCTBO B BKCTPAKTE, MF.

M3penua AnuTenbHOro KOHTaKTa Takke AOMKHbI COOTBETCTBOBATb AONYCTUMbIM 3HAYEHUSIM, YCTAHOB-
NeHHbIM ANSA M3AEennii KPaTKOBPEMEHHOIO KOHTAKTa.
[ns n3genuini KPaTKOBPEMEHHOro KOHTaKTa

M

ada =My ©)

5 Bbinyck npoaykuumn

5.1 OOwwmre NonoxeHus

M3penua coOOTBETCTBYIOT HAcTOSALLUEMY CTAHAAPTY, €CNM OHU OTBEYAIOT TPEBOBAHUSAIM MO COAEPKAHUIO
30 u, npu Heobxoaumoctu, IXI. Ecnu umeroTca coOoTBETCTBYIOLLME IKCNEPUMEHTArNbHLIE AaHHbIE NO AUD-
Y3NOHHON KMHETHMKE OCTaTOYHLIX BELUECTB, U3AENUA ANS OLEHKM UX Ka4ecTBa MOXHO CrpynnupoBaTb MO
CX0ACTBY Marepuarnos, NPoLecCy M3roTOBNEHUA U NPUMEHEHUIO (CM. Nnpunoxenue D).

[na Beinycka napTuin usaenui, ctepunu3oBaHHbix 30, UCNONb3YIOT OAWH U3 METOA0B, ONUCAHHLIX B 5.2
n5.3.

9
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5.2 BbInyck npoayKuuu 6e3 UCNnosb30BaHUA AaHHLIX MO KPUBLIM Aerasauum

Koraga pesynbrartbl N0 KpMBbLIM Aerazaumm U3genuin OTCYTCTBYIOT, U3AENNA MOTYT ObiThb BbINYLUEHbI, €CNA
OHW COOTBETCTBYIOT HACTOSILLEMY CTaHAApPTy, a AaHHble, NONyYEeHHbIE B pe3ynbrate UCCrneaoBaHuii, NpoBe-
AEeHHbIX N0 METOANKAM, ONMUCAHHbIM B NPUNOXeHun K, COOTBETCTBYIOT TpeboBaHMAM no coaepxanuio 30 u,
npu HeoBxoaumMocTn, OXI, yCTaHOBMNEHHbIM B 4.3.

5.3 Mpoueaypa BbiNycka NpoAyKLUU C UCNOSIb3OBAHUEM KPUBLIX Aerasauum

KpuBble aerasaumm ncrnonb3yloT ANS ONpeaeneHns BpeMeHU Nocne crepunusauum, Heobxogumoro Ans
TOro, YTOObl COAEPKAHUE OCTaTOYHbIX BELLECTB B U3AENUAX UMM rPynnax OAHOPOAHLIX U3AENUiA JOCTUITO
3Ha4YeHNN, 0COBEHHO B OTHOLLEHUN 3Ha4YeHU DO, COOTBETCTBYOLLMX TpeboBaHnAM 4.3. M3genunsa gOmKHbI No-
CTaBMATLCA HA PbIHOK C YYETOM NPEeABapUTENbHO YCTAHOBEHHOTO BPEMEHMW NOCIEe OKOHYaHUa cTepunu3aumm
1 YCMOBUI, ONpefensieMblX N0 9KCNepPUMEHTanNbHbIM KPUBLIM Aiera3aumm Tak, YToObl OCTATOUHbIE COAEMKAHUSA
30 B uspgenuax ygoenersopsanu TpedosaHuam 4.3. [lanee B TOM »e napa. Bonpockl aerazaumu npoaykuuu,
U3NOXEHHbIE B NpunoxeHun D, cnegyer paccMmatpuBaTtb HA OCHOBE AaHHbIX O KA4ECTBE CTEPUNU3OBAHHbIX
napTui, KOTOPbIe XPaHUIUChL B YCIOBUAX KOHTPONUPYEeMOW Aerasauuu Unu KapaHTuHa B pasHble BpeMeHa
roga, ecnu Temneparypbl Aera3auuu pasnuyanucb. Ons nonyyeHus SKCnepuMEHTanbHbIX AaHHLIX NPU Mo-
CTPOEHMU KPUBLIX Aerasaumn HeoOXo0AUMO YyUNTLIBATL MOBTOPHYIO CTEPUNMU3ALIMIO MPOAYKTA U Hanu4ue apy-
rMX, HAXOAALLUMXCA PAAOM, U3AENUin, CTEPUNU30BaHHbIX J0.

Beinyck nsgenuii, NpOU3BEAEHHbIX U CTEPUNU3OBAHHbLIX B KOHTPOMUPYEMbIX YCIIOBUSX, KAK OMUCAHO B
ISO 11135-1, ocyLecTBRAT, ecrnn cobpaHbl AaHHbIE MUHUMYM OT Tpex NapTui u3genuin, NPOCTEPUITM30BaH-
HbIX B pasHoe BpeMsi. Murpaumsa 30 u3 GonbLUMHCTBA MaTepuanosB 1 U3aenuin NpoTekaeT Kak KMHeTuyeckas
peakuua nepsoro nopsaka, 1o ectb (In[30]) o (Bpems nocrne crepunusauuun). Npaduk 3aBUCUMMOCTM HATY-
panbHOro norapudma 3KCNnepuMeHTanbHO ONpeaeneHHon KOHUeHTpaumn 30 OT BPEMEHU, NPOLUeALIEro no-
cne crepunusauuu, NMMHENHbIW. Bbinyck n3genuin onpeaeneH BpemMeHeM, NpoLeaLunm nocne crepunuaaguu,
COOTBETCTBYIOLLIMM TOUKE NEPECceYEHUs CPeAHEN MUHUU Perpeccun cCOo 3Ha4YeHUEM MakcumarbHO AONYCTU-
MOFO YPOBHSI COAEPXaHWS OCTaTOYHbIX BELLECTB. OTOT MOAX0A MOXHO MUCNOMb30BaTb AMA WU3AENUi, KOTO-
pble CTEPUNU3YIOTCA B KOMMYECTBE (YMCNO CTEPUNU3YEMbIX NAPTUI), HE AOCTATOYHOM AfS UCMONb30BaHUSA
B METOAE, ONMCAHHOM HWXE, UK NoKa coOMPaloTCs AaHHbIe MO KPUBbLIM Aerazauun. Bo3amoxHO npuMeHeHune
Pa3nuyHbIX ansTEPHATUBHLIX METOAO0B; HANPUMED, ECNKW KPUBLIE Aerasaunun yCTaHOBMNEHbI, B pe3ynsrarTe yYero
o6pa3subl ObINM UCCnefoBaHbl, NOCNEe TOro Kak ObinyM AOCTUTHYTHI NPeAernbHbIE YPOBHU OCTAaTOMHbIX BELLECTB,
WHTEPNONSIUUS KPUBOW Aeraszauum MoxeT ObiTb UCNONMb30BaHa ANsl YCTAHOBMNEHMA BbIMyCKa NPOAYKTa nocne
cTepunusauuu.

Mcnonb3oBaHue Anst NOCTPOEHUA KPUBLIX AE€rasaumu PerpecCUOHHOr0 aHanu3a AaHHbIX, COOpaHHbIX
B pesynsrate o6paboTku AOCTATOMHOIO YMCNa BPEMEHHbLIX TOMEK, MO MEHLLUEW MEpe, ANs Tpex napTuin us-
aenuit, obecneynBaeT BbINYCK U3LENUIA C AONYCTUMbIM COAEPXKaHUEM OCTaTOYHbIX BELLECTB HA MPOrHO3UpY-
€MOM YPOBHE Lp C AOBEPUTENBHOW BEPOATHOCTLIO 95 %. KpuBble BpeMeHW — KOHUEHTpauusa ans usgenui,
BbIMOSIHEHHbLIX U3 KOMOUHAUUK Pa3NUYHbIX MaTepUanoB, MOryT HE COOTBETCTBOBATbL 9TON MPOCTOW MOAENU BO
BCEN paccmaTpuBaemoii 0bnactu n notpeboBarb OTAENLHOIO PaCCMOTPEHUS.

[MporHo3npyemsblii ypoBEHb Lp BbIYMCNAIOT N0 hopMynam:

x =22, ®)

_ (Sw? 1 Vo= ¥,)
Lp-xo+ta-Vb—z'[“7+m’ @

e X, — PacyeTHOe CPeHEee SHAYEeHNE BPEMEHM BbiMyCKa U3[Enus, COOTBETCTBYIOLLIEE AOMNYCTUMOMY CO-
aepxaxuto 90;

¥, — 3HadeHue norapudma 4OoNycTUMOro coaepanus 30,
a — OTPEe30K NPAMON NUHENHOW perpeccuu, nonyyeHHon ot rpaduka In [EQ] a Bpems;
b — yron HaknoHa NMHUKU perpeccum;

L, — nporHosupyemoe npeenbHoe 3HaueHne Ans OAHON EAUHNLIbI N3AENNsT;

10
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{, — 3HadeHue koappuLmeHTa CTbiogeHTa Npu JOBEPUTENLHON BEPOATHOCTY a C (1 — 2) CTENeHAMM
cBoboabl;

(Sm)2 — Aucnepcusi MMHUN perpeccun Ans 0CTaTOUHbIX BELLECTB;
Y, — CpeaHee sHaueHue norapudpma 30;
N — YNUCNO U3MEPAEMBIX BENTUYUH;

X; — WHAMBWAYaNbHOE BPEMs, NPOLLELIEE C MOMEHTA CTEPUNN3aLMK, NP1 KOTOPOM Bbinu Nposeae-
Hbl U3MEPEHUS;

X, — CpeaHee Bpems, NPOLUEALIEE C MOMEHTa CTepunmu3aumm;
Y(x— Xu)z — CyMMa KBaapartoB Ansl X (Bpemsi).

Bce aaHHble, ucnonb3yemMble Ans Bbiycka MEAULIMHCKUX U3AENUIA B COOTBETCTBUU C HACTOALLUMM CTaH-
JapToM, JOMKHbI BbiTb NONy4YeHbl B MPOLIECCE IKCMEPUMEHTOB M aHANU30B, BbIMNOSIHEHHBLIX NO CTaHAAPTU30-
BaHHLIM METOAUKAM.

Mpu U3MEHEHMU YCIIOBUII CTEPUIN3aLMK, NepedncrieHHbIX B NpunoxeHun D, cneayeTt nposectu npo-
BEPKY COAEPXKAHUSI OCTATOYHbIX BELLECTB B u3aenuu. Ecnu ata npoBepka NokasbiBaET yBENUYEHNE YPOBHA
0cTaTo4HOro cogepxanus 30, YTobbl y6eanTLCA B NPUrOAHOCTU U3AENMUIA, CReayeT NofyYuTb HOBbLIE KPUBLIE
Aerasaunn ocTaTtouHbIX BewecTs. ECnu ata npoBepKa nokasbiBaET CHIDKEHWE YPOBHSA OCTATOUHOIO COAepXa-
HUA S0, HYXXHO PAaCCMOTPETL pa3paboTKy HOBbLIX KPUBLIX JEra3aLmu.

MpumedaHue — YTBepXaeHue KpuBbIX Aerasaumu obbIYHO MPOU3BOAAT BO BPEMS NNAHOBOIO yTBEPXAEHUA
cTepunusayum B cootBeTcTBUMU € ISO 11135-1.

1
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MpunoxeHue A
(o6s3aTenbHoE)

OueHKa XxpomaTorpamMm, NoslyuyeHHbIX METOAOM rasoBoi xpomarorpadum

A.1 O6Lwme nonoxeHus

B HaCToALEM NMPUITOXEHUN YCTaHOBNEH MWHUManbHbIN Ha60p Tpe6OBaHVII7I Npwu BbINONTHEHUU aHaNMUTUYECKUX METO-
VK, ucnonb3ayemblx Ans onpegenernus 30 u 3XI 3Tu TpeboBaHWA OTHOCATCH K CUCTeMaM ra3oBoi Xpomatorpadum Kak
C HamnoMHEHHOM), TaKk U C KanUNAsPHON KOMOHKOWA.

A.2 lcTOYHUKMN

3T TpeboBaHWs NpuBeAEHbI B CNpaBO4HUKaX NO ra3oBoil xpomaTorpadun U nepes BuiNONHEHNEM onpefeneHHon
npoueaypbl AOMKHbLI BbITb paccMOTpeHel UccnefoBaTeneM. PekoMeHayeTes Takke 0630p cTaTeil no npeaenam obHapy-
xeHus [15], [35], [74].

A.3 O6o3HaueHus
Cumsonel B Tabnuue A.1 ucnoneaoBaHbl B pucyHkax A.1 n A.2.

Tabnunya A1 — Ob6osHadyeHus

Cumson Onucaxne
f PaccTosiHme oT MakcMMyMa NuKa Ao HadYana PpoHTa Nuka
K' dakTop eMKOCTH
R PaspelueHne

dakTop 06pa3oBaHUs «XBOCTay» NUKa

t Bpemsa yaepkuBaH1Ma OCHOBHOIO NUKa onpeaensaeMoro octatodHoro sewectsa (30 unu 9XIN)

BPEMH yAep>XuBaHUA KOMMNOHEHTOB, He y1€PXXMUBaIOLLUXCA Ha KONOHKE, TakKUX KaK BO3ayxX

BpeMms yaepxuBaHus xpomarorpaduyeckux nukos 1 u 2, rae £, cootBeTcTBYET NUKY 30 (Mnu OXTI),

t1, t2 6 ~
a t, brivxanwemy CoceHeMy MUKy
W W CooTBeTCTBYIOLWAA LUMPUHA NUKOB, 3KCTpanonupoBaHHasa K 6a3oBol NMHUM ANs nukos 1 1 2, Bbipa-
2 XKeHHas B TeX Xe eiuHULAx, 4YTo U BpeMs yaepXuBaHUa
Wo,os LLinpuxa nuka Ha ypoBHe 5 % BbICOTHI

A.4 MuHumanbHble Tpe6oBaHus

A.4.1 InA BEINOMHEHUA METOANK peKOMeHAYeTCS, YToObI NapaMeTpbl OTBeYanu CneayowmuMm MUHUMarbHbIM TpeGo-
BaHUAM (CM. pUcyHkn A1, A.2).
Pa3spelueHune paccuutbiBaloT no opmyne

(ty—t;)
P i L (A1)
R=2p T

3HayeHMe pa3spelleHns NpyU pacyeTe No NNOLWaAW UK BeICOTE NUKa OMKHO 6biTb 6onblue unu paeHo 2,0.
AnbsTepHaTMBHO (hakTop eMKOCTU K', KOTOpbIA A0MKEH NpeBblwaTth 1,5 ANSA NUKOB C XOPOLLUMM pa3pelueHueMm, pac-
CUUTLIBAIOT NO popmyre

K=—-—1. (A2)
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®akTop 06pasoBaHns «XBOCTay MKa PaccuYMTLIBAKOT Mo hopMmyne

_Moos.
2f

T (A.3)

3HaveHune «xsocTay nuka Ana 30 n IXIT fonKHO ObITe MeHbLUe Unu pasHo 1,8.
A.4.2 HoMnHansHoe oTHOCUTENbHOE OTKIOHEHUe KanubposouHoro rpaduka RSD He forxHO npeBbiwaTth 5 % Ans
30 n OXI™ anA psaaa Mcnornb3yeMblX KOHTPOSbHBIX pacTBOpPOB (CM. cchinku [13] u [14]).

RSD = (%) 100, (A.4)
T2 — 32 YT
[0 ot
o? = . (A5)
n-2
s
n=-L, (A6)
n

rie  n— oblyee KONUYECTBO UcCriefoBaHHbLIX 06pasLOB,
y — nrowaab UK BbICOTa XpoMarorpadmyeckoro nuka;
A — cpefiHee 3HaueHue,
X — KOHL@HTpaLnsi KOHTPOSLHOMO pacTBopa,;
O — CTaHAapTHOEe OTKITOHEHUE;
02 — BapUaTMBHOCTE;

S — HaKIoH MHUKU perpeccu ANA kanMBpOBOYHOro rpachuka, PacCHUTaHHLIN N0 METOAY HaMMEHbLUNX KBagpa-
TOB.

OTW KpUTepun paccHnTaHbl NP MHOTOKPaTHLIX aHanuaax, no KpanHen Mepe TpeX KOHTPONbHBIX pacTBOPOB, NPUro-
TOBINEHHbIX TakuM 06pa3om, 4ToObl OHU OXBaTbIBaMNK BCIO NiHeHYo obnacTb kanMbpoBOYHOro rpaduka, UCNoNb3yeMoro
B aHanuse 30 u OXT.

A.5 ba3oBaf NMHUA XpomaTorpaMmbl

PekomeHayeTcs, 4TOObI MeXxAY OTAENbHBIMU XpoMaTorpanieckumMn nsmepeHmaMn 6azoBas MUHWUA Bo3BpaLlanach
Ha ypoBeHb, He npeBbiLaroLyin 5 % nepsoHavansHoi 6a3oBoi NMHWMK.

A.6 fJononHuTenbHble UICTOYHUKU UHDOPMaLUK

Korga HeoBXOANMO BHECTU U3MEHEHUA B aHaNUTUYECKUE METOAUKM, U3TOXKEHHbIE Bhille, PEKOMEHAYHT UCMOoMb-
30BaTh CMefyrLlne UCTOUHUKM UHGOPMaLMK: PYKOBOACTBO MO KCMMyaTaluu UCToNb3yeMOro ra3oBoro xpoMarorpada,
pasnuyHble y4eGHUKM Mo rasoBoi xpomarorpaduu.
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OTknuk getekTopa
A
[
% Muk pacTBOpUTEns
o
@ /N
g £ «XBOCT» nuKa
@ l pactsoputensi
<=
N
Y =
AN\ -
Wy Bpems
t, W, W,

X — BpeMs; Y — peakunm obHapyxeHus; 71— «BBOA» (MHbEKLMSA); 2 — MUK Bo3ayXa; 3 — MWK pacTBOpUTENS; 4 — pacTBOPUTENb «XBOCT»

PucyHok A.1 — XpomaTorpaduydeckoe pasfeneHue ByX BeLLecTs

Makcumym
nvka
®poHT nuka «XBOCT» MUKa -
L
Yo}
Q
o
f
Wo 05
-

HanpaeneHue aBvxeHus avarpaMmmei

PucyHok A.2 — AccMMeTpUYHbIA XpoMaTorpadonyecknin mmk
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MpunoxeHue B
(cnpaBouHoe)

Fasoxpomarorpacdpuueckoe onpegerneHue 30 n IXI

B.1 Xpomarorpacuyeckue MeToanku

B.1.1 NoarotoBKa KOHTPOMbHbLIX pacTBOpPOB

WcenepoBatenu [omkHEl yOeAUTLCA B CTabUNBHOCTM pacTBOPOB, UCMONb3yeMbIX AN KanuBpoBKku XxpomaTorpadu-
YecKknX npoueayp, ¥ B TOM, YTO pacTBOPLl HE MPUMEHAIOT Nocne UCTEYEeHUS] YCTaHOBMEHHOro cpoka feiicTBus.

B.1.2 OBwme nonoxeHus

B cneaytowmx naparpadax onucaHa npouegypa npurotosneHusi pacteopoB Ans X, OBbIMHO Mcronb3ytoT gBa
BapuaHTa:

a) Mcronb3oBaH1e roToBbIX PacTBOPOB U3 KOMMEPYECKMX UCTOYHUKOB,

b) npuroToBneHune pacTeopoB NMB0 BOIIOMOMETPUYECKM — pasBeAeHNeM U3BeCTHeIX 06beMoB rasa 3, nubo rpa-
BWMETPUYECKN — pasBefeHWeM N3BECTHOW Macchl xugkoro 30. Bo Bcex cnyyasx HyXHO MOArOTOBUTbL KarnMbpoBOYHBIiA
rpadmK 3Ha4eHW BbICOTHI UMK NIOLW@AN NUKa OTHOCUTENBHO KoHLeHTpaumn 30.

MpumevyaHue — MNpu onpeaeneHnmn koHUeHTpaLuin 0 kanubpoBKa Mo Nnowagmn nuka ¢ NOMOLLLIO MPOrpaMM-
Horo o6ecne4enns X sBnseTca 6onee TOYHOW, YEM U3MEpPEHWE BBICOTHI MKKa.

MpumMepsl Npouegyp, NPUMEHAEMbIX AN NpuroToBneHusa pactsopos 30 M OXI, npuBeAeHbl B MPUMOXEHUN J.

B.2 KpuTepuu Banuaauuu MeToAoB ra3oBoi Xxpomarorpacum

B.2.1 O6uee npeacTaBneHue

Onsa konuyecTBeHHOro onpeaenexHns 30 B 3KCTpaKTax UCNONb3YIOT pasnuyHblie MeToAbl. OnucaH pag METOANK Npo-
BeAeHUs ucdepnbiBatoLleid sKCTpakuum ¢ nocnegyolwuM onpefenednem 30 MeToOOM rasoBoi xpomatorpaduu. Bos-
MOXHO, TaKxXe CyLLeCTBYET paj HeonybrukoBaHHLIX METOL0B ANS onpeAerneHns octatouHoro cogepxanusa 30. Ony6bnu-
KOBaHHble MeToAbl He BCerga MOryT okasaTbCs NOoAXOAALMMU B CBA3M C pasHoobpasnem usgenuii. Moatomy fgonyckaercs
ucnonb3oBaTh Noboii MeTod, ABNAILWMIACA aHAaNUTUHECKUM U OTBEYaIOLLIMIA KPUTEPUSIM, U3NOXKEHHBIM B HACTOALLEM CTaH-
fapre.

MeToa sBNseTCs aHanuTUYEeCKUM, Kora oH obnajaet COOTBETCTBYIOLMMU TLLATENBHOCTLIO, TOYHOCTBIO, CeNeKTUB-
HOCTbIO, MMHEAHOCTBIO, YCTORYMBOCTLIO Y YYBCTBUTENBHOCTBLIO, [OCTaTOMHLIMKU AN ONpeAeNeHns KOHKPETHOIO YPOBHS
cofepxanusa 90 B n3fgenun, npefHasHa4eHHoOM AN aHanvaa Ha COOTBETCTBUE MpeferibHbIM 3HaYeHUsIM OCTaTOYHbIX
KONW4eCTB, YCTAHOBMEHHBIM B 4.3, 1 KOrAa OH NPUMEHUM K aHanu3npyemMomMy Usgenuio.

HecKonbKko aHanuMTUYeCcKUX MeTOA0B AN OLEHKM YPOBHeNR ocTaTouHbix KonuyectB 30 u OXI 6binuM paccMOTpeHbI
Ha OCHOBe [JaHHbIX Hay4HOW NuTepaTypbl (cM. Bubnuorpaduio). Ansa 6onee AeTanbHOrO 03HAKOMMEHUS C KaXKAbIM METO-
LLOM HeobxoAnMO 06paTUTLCA K OpUTrMHanbHEIM cTaTbaM. Janee nepevncneHbl pekoMeHAyeMble KpUTepun Ans yTeepx-
fleHna meToaa.

B.2.2 TouyHoCTb

ToYHOCTb ABNAETCA M3MepeHneM BM30CTU PE3ynLTaToB TecTa, NOMyYeHHBIX METOAOM TECTUPOBAHUA, K UCTUHHOMY
3Ha4eHuo. TOYHOCTb BbipaXaeTcs B TepMUHAX BOCCTaHOBMEHUSA, NU3MepAeMOii BENUYKHBI, BblpaXkaeMoi Kak NpoLeHT npu-
HATOrO MK UCTUHHOTO 3HavYeHnsA. OHa TpebyeT cpaBHEHUS U3MEPEHUA METOAOM TECTUPOBAHUS C U3BECTHON BENUYMHOI.
M3BecTHas Benn4mMHa MOXET BbiTb NPUroTOBMEeHa M3 aHanuTa M3BECTHOW YNCTOTLI MU U3 06pas3LoB C BHYTPEHHUM KOH-
Tponem.

O6pasLpl C BHYTPEHHUM KOHTPOSIEM KaK CPeACTBO OnpefeneHns TWaTenbHOCTU MOryT ObiTb OTPaXKeHb! Kak npo-
LieHTHOe BOCCTaHOBMEHWE U3BECTHOro Jo6aBneHHoro Konndecrtsa aHanuta k obpasuy. Tem He MeHee ans 30 AaHHLIN
METOZ onpeAeneHns TLaTenbHOCTU ABNAETCA OYeHb CNOXHBIM AN BbIMONHEHNSA N3-3a NETYYECTU faHHOro coefUHeHus.
B kavecTBe ansrepHaTUBbl peKOMEHAYETCA NPUMEHEeHUe KOMMEpPYECKN JOCTYMHLIX CepTUMULIMPOBaHHBLIX pacTBopoB. Ta-
KMM 06pa3oM U3MepeHue TLaTellbHOCTW CTAHOBUTCH CPEAHUMW U3MEPEHHBIMU pesynbTaTtamy, NogeNeHHbIMU Ha NpUHS-
TYIO UCTUHHYIO BEMUYMHY BMECTe C [JOBEPUTENbHbLIM MHTEpBanom. B nobom cnyyvae npoLeHTHoe BOCCTaHOBIIEHWE MOXET
ObITb BEIYUCIIEHO KaK

R, - 100

awnmt,

rme R — BoccTaHoBreHue, %;

R, — nony4eHHbIR pesynsTar,

a unum tv— NpUHATaA N NCTUHHaA BernnynHa.
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TwartensHOCTb CrefyeT oLUeHMBaTbh ¢ UCMONbL3OBaHMEM MO MEHbLUEH Mepe AeBATU onpedeneHnid npu MUHUMYM
TPpeX YPOBHSAX KOHLEHTpaLuK, 3axBaTbiBatoLLMX onpeAeneHHbli AnanasoH (T. €. TpU NOBTOpa Ha Kawaoi U3 Tpex pasHbiX
KOHLEeHTpaLui).

B.2.3 MNpeLn3nOHHOCTb

B.2.3.1 ObLyee npeacTasneHue

MpeLn3NOHHOCTL ABMAETCA U3MEPEHUEM TOro, HackorbKo OrMM3Ko 3HaYeHUs AaHHbIX HaXOASTCS APYr K Apyry Ans
psafa U3MepeHuii Npu Tex xe aHanuTUYeCcKUX ycnosusx. MNpeLm3noHHOCTbL COAEPXKUT TPU KOMMOHEHTa: NOBTOPAEMOCTb,
NPOMEeXYTo4Haa TOYHOCTb U BOCMPOU3BOAUMOCTb.

B.2.3.2 MNoBTOpsieMOCTb

BocnponasogMMocTs MOXET BbiTh OLEHEHa NMpW UCMOMb30BaHWN NO MEHbLUeH Mepe AeBATU onpefeneHuii, 3axasa-
ThiBaOWMUX ONpeAeneHHbI Anana3oH NPUMeHsIeMbIX pacTBOPOB (T. €. TPU MOBTOPa Ha KaXAoN M3 TpeX pas3HbIX KOHLEeH-
Tpauuit). JaHHble, nony4eHHble No0 TOYHOCTU MeToda, Takue Kak B B.2.2, MoryT 6biTb UCMOMb3oBaHbl AMs OLEHKW NOBTO-
pseMocTH.

MoBTOPSAEMOCTb MOXET ObITb BbIMUCIIEHA KaK OTHOCUTENBHOE CTaH4apTHOE OTKITOHEHUE (KO3 DULMEHT BapuaLmm)
MWKoBO# 0BnacTi kak 06o3HaYeHo B ypaBHeHUM (MpunoxeHue A.4).

MpoueHT RSD (oTknoHeHus kanubpoBoYHoro rpaduka) Ans 30 n OXI He AormKeH nNpeBbiwaTh 5 % ANa AuanasoHa
ucnonb3yemelx pactopos. [poueHT RSD BLIMUCAAIOT Kak onucaHo B A.4.2.

B.2.3.3 NpomexyTo4yHas TOHHOCTb

MpoMexyTo4Has TOYHOCTb OLEHWBAOT YCTaHOBNEHUEM 3PheKTOB ClyqaiHbIX COBLITUIA Ha TOMHOCTE aHaNUTUYe-
cKoll npoueaypel. MpumepoM crydaitHbix addekToB MoryT BbITe AHW, UCcrefoBaTenu, oGopyaoBaHue U T. 4. Heobasa-
TenNbHO U3y4aTh 3TW cobbITUA MO OTAENBHOCTU. PEKOMEHAYETCA NPUMEHEHNE SKCMEPUMEHTANBHOrO NNaHa (MaTpuLbl).

Ansi 0603Ha4YeHNA NPOMEXKYTOYHOW TOYHOCTW TECTOBOrO METOAA PEKOMEHYETCA UCMONBb30BAaTb JaHHble, NONYYeH-
Hble, Kak onucaHo B B.2.2 anA TWwaTensHOCTU NO MeHbLUed Mepe AByX oTAenbHbIX cobbITui. HeobxoauMo BKNIOYUTL B
OTYET CTaHfapTHOE OTKIIOHEHNE, OTHOCUTENbHOE CTaHLapTHOE OTKIOHEHUe (koadhPULMEHT BapUaLMmn) n fOBEPUTENbHLIA
WHTepBan.

B.2.3.4 YcTo4nBOoCTL/BOCNIPOU3BOAUMOCTL

YCTOWYMBOCTLIO @aHanuTUYeCcKoro METOAA ABMNAETCA CTENEHb BOCNPOU3BOAUMOCTHN PE3yNsTaToB UCCNeaoBaHNns, no-
FY4EHHBIX aHanM3oM Tex xe 06pa3LioB NpK pasnuYHbIX YCNOBUAX, TakUX Kak pasHble nabopaTopuun, pasHble nccneaosa-
TenW, pasHble UHCTPYMEHTEI, pasHble NapTUM peareHToB, pasHble ANUTENbHOCTU BpeMeHWU Npob, pa3Hble TemnepaTypbl
npo6, pasHble AHU U T. f. BEIHOCIIMBOCTL 06BIMHO BbIpaXeHa Kak OTCYTCTBUE BAUAHUA Ha Pe3ynbTaThl aHanu3oB NepemMeH-
HbIX paboyeii N oKkpyxaroLLel cpeabl aHaNUTUYECKOro MeToga. BeIHOCNUBOCTL SBNSETCA M3MEPEHUEM BOCNPOU3BOAUMO-
CTW UCCref0BaHNS NpW BapuaLumn ycnosuid, 06bIMHO oXuaaeMblx oT nabopatopum k nabopaTopum U OT UccrepoBarens K
vccnegosarento.

Tak Kak npoueaypa yTBepxaeHus 6yaeT NponMsBoAUTLCSA B OTAENbHOI Nabopatopuu ANs BBEAESHUS HOBOW KONOHKA
UM HOBOTO METOAA, AaHHas YacTb YTBEPXAESHUS MOXET ObITb BbIMONTHEHA MyTeM KOMOUHUPOBaHUA PasfNUYHLIX NCCNeAo-
BaTeneil, pasnuyHbIX AHel, pasnuyHbIX UHCTPYMEHTOB U T. . BocnpousBoaMMOCTb 06BIMHO HEe OXUAaeTes, ecnu JocTur-
HyTa NPoMeXyTouHas TouHoCTb. MexnabopaTopHble uccrnefoBaHus B JaHHON YacTh He ABNSAIOTCA BaXXHbIMU.

B.2.4 JluneliHocTb

JIMHelHOCTb SBNSAETCA M3MEpeHneM KoppensaLmn Mexay OTBETOM METOAa U KOHUEHTpauuen aHanuTa. NTIuHeAHOCTb
AormkHa 6bITb YCTaHoBINEeHa Mo Anana3oHy NpUMeHAeMbIX pacTBOpoB. AHaNNU3 perpeccun CTaHfapTHON KOHUEHTpauuu no
CpaBHEHMIO C NWKOBOM MNOLaA b0 UNU NUKOBOW BLICOTOI CreayeT BbINOMHATL C UCNOSIb30BaHNEM MO MEeHbLUER Mepe NATU
KOHLIEHTpaLMiA.

Wccneposatenb JomKeH onpeaennTb MMHENHOCTb AaHHbIX KanubpoBKU BMECTe ¢ BOCNPOU3BOAUMOCTBIO HAKNoHa 1
oTpe3ka. MMHUManbHbIA KO3 ULMEHT KOPPENALUKN ANS CTaHAapTHOW KPUBOW AoMXeH cocTaBnATb 0,95.

B.2.5 OrpaHunueHue metoaa onpegenenua MDL

B.2.5.1 Obulee npeacraeneHue

Mpepen obHapyXeHUs1 MeTOAA ABNAETCA HAUMEHBLLUIUM KOMMYECTBOM, KOTOPOe MOXET OblTb 06GHapyxeHo ¢ pa-
3yMHoOM yBepeHHocTblo. MNpeaen obHapyxeHus MoxeT BbITe onpeaeneH NyTem aHannsa o6pasyos ¢ M3BECTHLIMU KOHLEH-
TpauusiM1 aHanuTa U yCTaHOBMEHU MUHUMANBLHOrO YPOBHS, NPU KOTOPOM aHaNnMUT MOXET 6biTb JOCTOBEPHO OGHAPYXEH.

CyLuecTByeT MHOro cnocoboB onpeaeneHns npeaena obHapyxeHna Metofa. Kpome nepeuncneHHbIX HUxe MoryT
6bITb NpUeMneMbIMU U ApYyrie NoAXoAb!.

B.2.5.2 MDL Ha ocHoBe curHan/wym

OnpeperieHne COOTHOLUEHNS CUrHan/WyM Npou3BOASAT NYTEM CpPaBHEHUS U3MEPEHHLIX CUrHaroB OT obpa3suos ¢
M3BECTHBIMU HU3KUMU KOHLIEHTpaUMAMU aHanuTa ¢ CUrHanamu OT KOHTPOSbHbLIX 06pa3sLioB U YCTaHOBNEHUS MUHUMANb-
HOI KOHLEHTpaLu, NMpu KOTOPOiA aHanuT MoxeT 6biTb AocToBepHO obHapyxeH. CooTHolleHue curHan/wym 3:1 obbivHO
SABNSAETCA NPUEMIEMbIM.

B.2.5.3 MDL Ha ocHOBe cTaHAapTHOrO OTKNOHEHUA OTBETa

Onsa onpegeneHns npeaena obHapyXeHWA MeToAa cnefyeT NpUroToBUTb M3BECTHLIA PacTBOp HYXHOro aHanuTta,
npubnmkasice kK npumepHomy MDL, 1 onpeaenuTb cTaHaapTHOE OTKITOHEHUE Ans CeMU UHBEKLUIA pacTBopa.
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MDL=s - {, (B.2)

rae S — CTaHAapTHOE OTKNOHEHWE UHBEKLMIA;
t — 3HadveHue t CTblogeHTa Npu n — 1 ctenenn ceoboabl npu 99 % ypoBHA AOCTOBEPHOCTH.

B.2.6 Npepen konuuyecTBeHHOro o6HapyxeHus (QL)

B.2.6.1 Obuwee npeacraBneHne

Mpepen KonuyecTBeHHOro obHapyXeHWs 06bIMHO OnpefenseTca aHanM3om obpasuoB C U3BECTHBEIMU KOHLEHTpa-
LUMAMMW aHanuTa 1 onpeAeneHnemM MUHUMaribHOro YPOBHS, NPU KOTOPOM aHarnmT MOXET GbiTb U3MEPEH KONMUYECTBEHHO C
npuemmnemMeiMi TLATENBHOCTLI0 U TOYHOCTLHO.

CyllecTByeT MHOro cnocoboB onpefeneHns npefena Konu4decTBeHHoro obHapyxeHus. Kpome nepeqncrieHHbIX
HWXe MOryT GbITb NPpUEMNEMbIMU U Apyrue NoaXoabl.

B.2.6.2 QL Ha ocHoBe curHan/Lwym

OnpeaeneHne COOTHOLLEHWUS cUrHan/WyM NPOU3BOAAT MyTeM CpaBHEHUS M3MEPEHHLIX CUrHanoB oT o6pasLoB ¢ W3-
BECTHBIMU HU3KUMW KOHLEHTPaLUUAMMW aHanmTa ¢ CUrHanamm oT KOHTPOMBHbLIX 00pasLoB U yCTaHOBMEHUS MUHUMaTIbHOM
KOHLEHTpaLuu, Npy KOTOPOW aHamnmT MOXeT GbiTe 4OCTOBEPHO U3MEpPEH KonuyecTBeHHO. CooTHoLeHMe curHan/wym 10:1
06bI4YHO ABNSAETCA NpUeMEMbIM.

B.2.6.3 QL, ocHoBaHHLIA Ha CTaHAapTHOM OTKIOHEHWU OTBETa

Mpenen Konu4ecTBEHHOro 0BHapYXeHWUA MOXET ObiTh BblpaXKeH Kak

QL=5 - MDL. (B.3)
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Mpunoxexue C
(cnpaBouHoe)

Brnok-cxema M pyKOBOACTBEO N0 NPUMEHEHUI0 HacTosWero cTaHaapTa
Ong onpeaerneHUs 0CTaTOYHbIX KOSIMYECTB 3TUNIEHOKCUAA W 3TUIIEHXNOPruapuHa
B MEOULMHCKUX U3OEnuAX

C.1 Uctopusa

[aHHOe npunoxeHue npepnaraeT pykKoOBOACTBO NO NPUMEHEHUIO OTAENbHLIX YacTei cepun 1ISO 10993 npu 6uo-
NOrMYecKoi oLeHKe MeAULMHCKUX u3genuin, kotopble 6binu ctepunusoBaHsl 30. [JaHHOe NpUnoXeHWe B OCHOBHOM OT-
HOCUTCA K NMPUMEHEHUIO HACTOSALLEro cTaHAapTa, HO OrpaHUYEHHOEe PYKOBOACTBO Takke NpuBeAEHO ANA ApYrux Jacten
cepun 1ISO 10993.

HacTosawumin ctaHaapt o6o3HaqaeT TpeboBaHMA ANA YCTAHOBNEHNA AONYCTUMBIX NPEAENOB ANA OCTAaTOMHLIX KONU-
yectB 30 M aHanMTMYecKUe NpoLeaypbl, AEMOHCTPUPYIOLWUE, YTO U3genue, ctepunuaosaHHoe 30, COOTBETCTBYET AONY-
CTUMBIM Npeaenam. Taike 0603Ha4YeHbl MakCUManbHO A0NYCTUMbIE Npedentl ANA ocTaTouHbIX konudects IXI, ecnu oH
6bIn 0bHapyXeH B MEAULIMHCKMX U3 enusix, cTepunnsoBaHHbix 30. [Ana 3 npegentl Bo3aeWCTBUA He ObiNK yCTaHOBNEHBI,
TaK Kak oLeHKa pucka rnokasarna, Yto npu KOHTpone ocTaTodHblX konudects O Hanuune 6Uonornvecku 3HavunTenbHBIX
OCTaTOYHbIX KonuyecTs O ManoBepoATHO. [l03a NauueHTy ABNAETCA OCHOBON ycTaHaBNUBAHUA AONYCTUMBIX Npeaenos
1 3TarloHHOro MeTofa Ans 1eMOHCTpaLMKU COOTBETCTBUA HACTOALWEMY cTaHaapTy. Bropoi naparpad Mpeaucnosus otme-
Yaert, 4To Npu paspaboTke 1 NNaHUpoBaHWKU NPoAYKTa HEOOGXOAUMO PacCMOTPETL anbTepHaTUBHBIE MaTepuantl U METOALI
cTepunusauum Ans ceefleHust K MUHMMYMY BO3[1eACTBUSA OCTaTOMHbIX KonuyecTts 30.

B pononHeHne k TpeboBaHUAM HaCTOSLLEro cTaHaapTa uaaenue, ctepunuaosaHHoe 30, AONXKHO oTBeYaTh Tpebo-
BaHWAM Buonornyeckoro TecTUpoBaHUsa Apyrux Yactei cepumn 1ISO 10993. TpebosaHusa gpyrux vactei cepumn 1ISO 10993
TakKe AOMKHB! YYUTLIBATD.

CylecTBylOT onpeaeneHHble obcToATeNbCTBa (HanpuMep, cepbesHasn onepauus), korga HeobxoauMocTb UCNofb-
30BaHWA M0 XU3HEHHLIM NOoKa3aHWAM Teparnuu 3HaYUTENBbHO U3MEHSAET aHanu3 pUckKoB M NPEUMYLLECTB UCNOMb30BaHUA
MeAnLMHCKOro usgenus, ctepunusosaHHoro 30. MpeaenbHo aonycTuUMble Ao3bl 30, NpuBeaeHHbIe B 4.3, OCHOBaHb! Ha
pucKax U NpenMyLLecTBax, CBA3aHHbIX C MeHee KpUTUYECKUMU cuTyaumammn. CnepgoBaTenbHoO, CYLLECTBYET ANana3oH CHU-
XEeHWs npefnaraemblX NPEAenoB B TEX CUTYaLMsX, A€ CYLLECTBYET yrpo3a AN XU3HU, ecniu cobnitofeHne 0603HaveHHbIX
NpefenoB He ABMAETCA BO3MOXHbLIM.

[aHHoe npunoxeHue BKIOYaET Bnok-cxemy, NpefHasHa4YeHHyIo ANs Ny4dllero NOHWUMaHUs 3TanoB, HeOBXogUMBIX
NS NPUMeHeHUs: HacTosALLero cTarfapTa. brok-cxema nokasbiBaeT TOMKWA NMPUHATUS peLleHUs U NPefoCcTaBnseT PyKOBOA-
CTBO AN BblbOpa COOTBETCTBYIOLMX [EACTBMWIA, €Crn B CTaHAapTe NPUBOAAT pasfnuuHble BapuaHTbl. OTAeNbHble YacTu
pYKOBOACTBa NpeAcTaBnsAoT coboil npakTudeckune cnocobbl NPUMEHEHUS cTaHgapTa K pa3nuyHbIM NPoAYKTaM, OCHOBLIBa-
AICb Ha TaKux hakTopax, Kak: npupoja Bo3AEWCTBUS; ANUTENEHOCTL BO3AEWCTBUS; YacToTa NPUMEHEHUs, ocobble cny4au
npu NPUMEHeHUn (Hanpumep, kak npuBepeHo B 4.3.6); pasmep npoaykTa. brnok-cxema conpoBoxpaaetcs bonee nogpob-
HblM TekcToM. dononHutensHo Tabnuua C.1 NpefocTaBnsAeT YeTkuii 0630p AONYCTUMBLIX NPEAenos ANA MeANLUHCKUX
n3genuii B pasnndHblX KaTeropusx.

Moapasaen 4.4 npusoauT TpeboBaHWA AnNA obHapyXeHUa ocTaTouHbIX konmyecTs OO u OXI, a aHanuTUdeckue
npoLeaypsl onucaHsl B NpunoxeHun B. Yenosusa akeTpakumn Ans onpeAeneHns ocTaTouHbIX konuyects 30 npuBeaeHsl B
npunoxeHun E. PykoBofcTBo no paspaboTke NoaxoasLleil npoLlefypbl 3KCTpaKLMKU, MOAENMpPYIOLLEeii YyCrioBus npuMeHe-
Hus, npuseaeHo B C.3. 3T0 No3BoMnAEeT Nofb3oBaTensaM pa3padoTaTs U 0TPasUTb JOKyMeHTanbHo 06ocHoBaHUe ANA COOT-
BETCTBYIOLLEN NPOLEAYPLI IKCTPaKLuW, MO envpytoLeii yCroBusi MPUMEHEHUs, ANS CBOUX MPOAYKTOB, CTEpUNU30BaHHbIX
30.

AHanuTtuyeckas nabopartopusa AOMKHa COTPYAHMYATL C NMPOU3BOAUTENEM M3genus, YTobbl NpOAEMOHCTPUpPOBaTD,
YTO SKCTPpaKLUusA, MoAenupytolan ycrnoBus nNpuMeHeHus, NPOBOAUTCA NPU YCNOBUSX, NpeAoCcTaBnaiowmx HaubonbLuyto
Harpyaky rnpwv npefHasHa4eHHOM ucnone3oBaHun. MogenupoBaHue NpUMEHEHUs NPOAYKTa CrefyeT NPOBOAUTL C Y4HETOM
TOro, YTO U3fenne OTHECEHO K Hanboree XeCTKOW KaTeropin Ha BCio AfIMTENbHOCTL BO3JeCTBUS U NPUHMMAsA BO BHUMA-
HWe KOHTaKTUPYIoLWUe TKaH! U TeMNepaTypy BO3AEACTBUS.

[JaHHbIA TeKCT criegyeT NPUMEHSTb B COMETaHUN ¢ Brok-cxeMoit Ha pucyHke C.1.
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Tabnuya C.1— O630p gonycTuMbIX NpedensHeiX o3 30 u IXI™ ansa nsgenuid

CTb KOHTaKTa nsgenna
HPOAOJ'I)KI/ITeﬂbHO il 20 AXr
C TKaHAMM NaLueHTa
KpaTkoBpeMeHHbIN (< 24 Y) 4 mr 9 wmr
OnuTensHbld (> 244 <30 1) 60 mr/30 g 60 mr/30 g
MocTosiHHbIA (> 30 f) 2,5 r/B Te4eHME XKN3HK 10 r/B Te4eHNE XU3HU
. 10 MKr/cM2 UK He3HaUYUTENbHOE 5 Mr/cM2 Unu He3HauUTENbHOE
MpeaenbHoe 3Ha4eHns AonycTUMoii Josbl TCL
pasgpaxeHue pasgpaxeHue
0,5 mkr/nunsal/p CM. 4.2 gonycTumble nNpeaens-
WHTpaokynspHas nuH3a
1,25 MKr/nuH3a Hble 3HavYeHus 30
Cenapartop KrneTok kpoBu (acepes) 10 mr 22 Mr
OkcureHaTopbl KpoBu 60 mr 45 mr
YeTpoiicTBa cepaevHo-NeroyHoro
P Pa 20 mr 9wmr
LLUYHTUPOBaHMUSA
YCTpoAcTBa OUUCTKUN KPOBM
P P 4.6 Mr 4.6 Mr
(remogunanuaaTopsl)
[MpoCThLIHK, BCTYNaKLLMe B KOHTAKT 10 MKr/CM2 UNN He3HaYNTENBbHOE 5 Mr/cM2 unn HesHaunTenbHoe
C HeroBpexaeHHON Koxel pasgpaxeHue pasgpaxeHue

C.2 PykoBoacTBO

C.2.1 Mpu paspaboTke 1 NNaHMpoBaHUK NPoLYKTa HEOBXOAUMO PacCMOTPETL ansTepHaTUBHEIE MaTepuansl U METO-
Ibl CTepuUnn3aLum B Lienax ceefeHns K MUHUMYMY BO3eCTBUA OCTaTOYHbIX BelecTB. O6ocHoBaHMWe U OCHOBa ANSA 3TOro
peLUeHNUs JOMKHEI BbITh OTpaXeHb! JOKYMEHTanbHO.

C.2.2 Ecnu nafenue He UMEET KoHTaKTa ¢ nauneHTom?), HacToAwmid cTaHaapT He NPUMEHAIT2).

C.2.3 Ecnn 310 cucTemMa U3 HEeCKONbKMX M3Aenunin, npeaernsl NPUMEHSIIOT K KaXKA oMy OTAENMbHOMY U3LENUI0 B KOH-
TaKTe C NauueHToM.

C.2.4 Ecnu nagenune oTHOCUTCA K 0coBoii kaTeropumn, NPUMEHUMO cnegyoLlee:

a) Ecnu nagenuve ABnseTca UHTpaoKynsipHOW NUH30MA, TO NpeAenbHble 3Ha4YeHUs AonycTumoit fo3ssl 0,5 Mkr/nuHsa/
cyT, He npeBbilas 1,25 Mkr B cymme). MpegenbHble 3Ha4YeHNs AONYCTUMON 036l ANS APYTUX MHTPAOKYNSAPHLIX U3z enuii
MOTyT ObITb MPOMOPLWOHANEHO paccyUTaHbl Ha OCHOBE MAacchl W3AeNnus, Npu TOM YTO Macca WHTPaOKYNSPHOMN JSIMH3bI
GepeTtca kak 20 mr. Ecnu octatouHble konudectBa OO KOHTPOMMPYIOT, kKak 0603Ha4eHO AN UHTPAOKYNSAPHBLIX U3genui,
TO ManoBepoATHO, YTO ByAYT B HANMYUM 3HAYUTENBLHBIE KonuyecTBa OXI. 3TO MOXET He SBNATLCA BEPHBLIM ANA UHTPao-
KyNAPHbIX U3fennili U3 BA3KO-3MacTUYHLIX MaTepuanos, cofepxalyux xnop. B Takux cnyvasx ccoinku [44], [118], [119] u
[120] oTmedatoT, 4TO YpoBeHb OXI, NpuBOAALLMIA K 0pTanbMONOrMYECKO TOKCUYHOCTU, MPUMEPHO B YETbIpe pas3a Bbilwe,
YeM COOTBETCTBYIOLMIA ypoBeHb OO. DTO HYXKHO yUMTbIBaTL NPU OLIEHKE NpuemMneMocTi ypoBHeil OXI, cBA3aHHbIX € 3TU-
MW U3AenuaAMN.

b) Ecnu usgenune sBnsetcsl cenapatopoM KIeToK KpoBW, NpUMeHsieMbIM npu 3abope KpoBM AoHOpa M NauWeHTa,
onpefensT ocTaTodHble Konuyectsa 30 U AXIM). MakcumansHo Aonyctumeblii npeaen Ana 30 n OXI™ He foMmKeH NpeBbl-
wate 10 1 22 Mr Ha uagenue cooTBETCTBEHHO. Ecnu 3T npeaenbHule 3Ha4eHns NpeBbileHb!, MOAENUPYIOT NPUMEHeHNe
npoaykTa Ans onpeferneHns ocTatodHbIX konuyects B0 nyTem aKCTpakuumu usgenua npu Temnepatype 37 °C npogonxu-
TENMbLHOCTLIO 10 24 4, HO He MeHee 14 (cM. C.3.2 n C.3.3). Ecnu 30 npu mogenuposaHum npuMeHeHUA npessiaet 10 Mr u/
unu OXI Npu MoAenMpoBaHUM NPUMeHeHUs1 NpeBbILLAeT 22 Mr, cokpatator 30 u/unn OXI; B Apyrux cnyvasax TpeGoBaHus
K OCTaTouHbIM KonuyecTBaM S0 u OXI y0BNETBOPEHSI, €CAK BLINONHEHBI TPebOBaHNA, OTMEYEHHbIE B CHOcke k C.2.9.

1) MpumMepbl BKMIoYaIOT AUArHOCTUYECKME YCTPOIACTBA in Vitro, NOKPLITUA AN UHCTPYMEHTAMNBHOTO CTOMa, NOKPLITUS
ANs cToKN «M3iio», pyKOSTKUM OCBELUEHUA U T. 4.

2) OrpaHnyeHusi BO3AeiCTBUS Ha pabOTHUKOB MOFYT TpeboBaTbCA MECTHbIMU 3aKOHaMW NPOchecCUoHanbHO
TMrneHbl.

3 Mpoueaypa ncuepnbiBaloLLeii 3KkcTpakumm, kak 06o3HaqeHo B Tabnuue E.1 u onpefenexo B 3.2, Tpebyetca ana
onpegeneHna oCtato4vHbIX KOJn4ecTB 0. VlccnenoaaTenb AOMKEH YCTaHOBUTb U OTPa3nTb A OKYMEHTallbHO NMPUMEeHEeH-
Hyto npoueaypy.

4 MMpouenypa NcuepnbIBaroLLeit 3KCTPaKLMN MOXET He BbITb NPAKTUMHOWN AN 3TUX NPOAYKTOB, B 3TOM Cflyyae crie-
ZAyeT NPpUMEHUTb NPOLEAYPY, MOAENUPYIOLLYIO MPUMEHEHWE.
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¢) Ecnu nspenue sBnseTca okcUreHaTopom UM CenapatopoMm KpoBW, CNeAYeT onpefenuTb OCTaToqHble Konude-
ctBa 30 n 9XM. MakcumarnbHo Aonyctumasn gosa 30 nauueHTy He AomkHa npesbilaTh 60 Mr, @ MakcumManbHoO gony-
ctuMas floza AXIM — 45 Mr. Ecnu npesbiweHne NpoucxoauT, onpeaenstoT ocTaTodHble konudectsa 30 MoAenupoBaHuem
NpUMeHeHus NpoAyKTa NyTeM SKCTpakuuu usgenua npu temnepatype 37 °C npoAomKUTENBLHOCTLIO He Gonee 24 4, Ho
He meHee 1 4 (cm. C.3.2 n C.3.3). Ecnu exeaHesHan gosa 30 u/unu 3XIN npu MofenMpoBaHUKU NPUMEHEHUA NPOAYKTa
npesbiwaet 60 n/unu 45 Mr cooTBETCTBEHHO, cokpalyatoT 30 u/unmn ISXI. B apyrux cnyyasix, ecnu exefHeBHas gosa 90
He 6onee yem 60 Mr u/unu exepHeBHas gosa OXI MeHee 45 Mr, TpeGoBaHUA K OCTATOMHEIM KonudectBaM 30 u OXI ans
@HHOrO N3[1ENNUA BLINOMHEHBI.

d) Ecnun nsgenue ucnonb3yot B Npoueaype cepieqHO-NeroMHoro LWyHTUpOBaHUs, ONpeaensaoT 0CTaToMHbIE KOMK-
yectBa 30 u OXI. MakcumansHoO gonyctumas exegHeBHasa go3za 30 nauueHTy He AoMmKHa npeBbilath 20 Mr, a Makcu-
MarbHo gonyctumas gosa SXI — 9 mr.

e) Ecnu nspenue npuMeHsIloT 4Na 04UCTKN KpoBU, NpedernbHble 3HadyeHns D0 n OXIT He A0mKHLI NpeBbiwaTh 4,6 Mr
Ha nsgenue, Ho gonyctumas fosa 30 n OXI B Te4EHUE XXU3HU MOXKET ObiTb NpeBLILLEHA.

f) Ecnu nsgenue ABNseTCA NPOCTbIHEW B KOHTaKTe ¢ HenoBpexaeHHoW koxeid, TCL gomkeH 6biTb 10 Mkr/em2 gna 30
1 5 Mr/cM2 ans SXT UK NPOCTLIHA AOMKHA NPUMNHATBL He3HaYUTENBHOE pasfpaxeHue, kak 0603HaueHo B 1ISO 10993-10.

C.2.5 Ecnn usgenue He oTHocUTCA K ocoboit kaTeropuu, kak onucaHo B C.2.4, onpefensiioT 0CTaTovHbIe KoNU4ecTBa
30 n 3Xr2

C.2.6 InAa usgenuit NOCTOAHHOro BO3AENCTBUA (B KOHTaKTe € nauueHTom 6onee, yem 30 fHEW U Ha NPOTAXEHUN
XKU3HW) BHIMOMNHSAIOT crieayiolue TpeboBaHus:

a) Ecnn namepeHHble octatodHble konuyectsa 30 u OXI He npeBbiwatoT 2,5 u 10 1 COOTBETCTBEHHO, NEPEXOAAT
kK C.2.6 b). B apyrux crny4asix MCNonb3yloT COOTBETCTBYIOLWME TemnepaTtypbl (37 °C unu 25 °C) u NpogonmKkuTenbHOCTH
BpeMeHU (OCHOBbLIBasiCb Ha OXUAaeMOM BpeMeHN NPUMEHEHUS) C BOAOM B Ka4eCcTBe aKCTparnpytoLlei cpeasl Ans Moge-
nupoBaHuA npuMeHeHuna usgenua (cm. C.3). Ecnn nsmepenHas fgosa 30 He bonee vyem 2,5 1 unu namepeHHasa aosa IXI
He 6onee yem 10 r, ecnin OXI” 6bin 06HapyxeH, nepexogaT k C.2.6 b). B gpyrux cnydasix cokpatjator 30 u/unu IXI.

b) Ecnn naMmepenHble octatodHble konudectsa 30 u OXIT He npesbiwwatotr 60 Mr, nepexoasaT k C.2.6 ¢). B apyrux
cryyasx UCrosb3yloT cooTBeTCTBYIOWMe Temnepatypsl (37 °C unu 25 °C) B TedeHune 30 cyT C BOAOI B KavecTBe SKCTparu-
pytoueit cpeabl Ana MoAenMpoBaHua npuMmeHeHna nsgenus (cMm. C.3). Ecnu usmepentas gosa 30 n OXI (ecnu 3XI 6bin
obHapyxeH) He npeBbiLaeT 60 Mr, nepexoasT k C.2.6 ¢). B apyrux cnyyasx cokpatyatot 90 u/unu OXT, kaks C.2.6 a)nc).

¢) Ecnu nameperHble 30 n OXI™ He npesbiWwatoT 4 u 9 Mr cOOTBETCTBEHHO, NepexoaaT k C.2.9. B apyrux cnydasx
MCMonNbL3YIT COOTBETCTBYIOWMUE TemnepaTypbl (37 °C unu 25 °C) 24 4 ¢ Bofoil B Ka4ecTBe 3KCTparupyowen cpeasl ans
MOAENNpoBaHnsA NpuMeHeHua npoaykTa (cm. C.3). Ecnn uamepeHHsle o3kl 30 n OXIT npu MogenupoBaHUn NpUMeHeHUS
He npeBbILWatoT 4 Unu 9 Mr cooTBETCTBEHHO, NepexoadaT K C.2.9. B apyrux cnyqasx cokpaigatot 30 u/unu IXTI.

C.2.7 AnA vsgenuit AnUTeNbLHOIO NPUMEHEHUs (KOHTaKT ¢ nauvweHToM Gonee Yem 24 4 fo 30 cyT) BLINOMHSIOT crie-
Lyolne fencTBuns:

Ecnu namepentsie 30 u/unu 3XI™ He npeBbiwatoT 60 Mr, nepexoasAT k C.2.6 ¢). B aopyrux cryyasix UCMonb3yHT COOT-
BeTcTBYIoLMe TemnepaTypbl (37 °C unu 25 °C) n npoaonKUTeNbHOCTU BpeMeHU (0CHOBLIBASACH Ha OXUaeMOM BPEMEHU
NPUMEeHEeHUs) ¢ BOAOW B Ka4ecTBe SKCTparupyloLleid cpeabl Ans MoagenupoBaHus npumeHeHus usgenus (cm. C.3). Ecnn
n3mepeHHas fo3a 90 n OXI (ecnmn OXI™ 6bin 0bHapyxeH) He npesblwaet 60 Mr, nepexoadT k C.2.6 ¢). B agpyrux cnyqasx
cokpaLyarT 30 n OXTI.

C.2.8 [inA nsgenunin KpaTKoBPEMEHHOro NPUMEHEHUA (KOHTaKT C NaLMeHTOM [0 24 4) BLINOSHAIOT criefytolme aei-
CTBUA:

Ecnun namepeHHele octatodHble konunyectsa OO u OXI™ He npeBbiwaloT 4 M 9 MI COOTBETCTBEHHO, MEepexXofsaT K
C.2.9. B gpyrux cnyyasx UCNonb3yroT COOTBETCTBYOLWME TemnepaTyphl (37 °C unu 25 °C) 1 NpoAOIDKUTENBHOCTU BPEMEHHM
(ocHOBbIBasACL Ha OXWAAEeMOM BPEMEHWN NMPUMEHEHUS, HO MO MeHblUel Mepe 1 4) c Bogoi B KadecTBe SKCTparupyioLlei
cpeabl ANA MoaenuposaHus npuMeHenus usgenus (cm. C.3). Ecnu usmepenHsle gossl 30 n 3XIT npu MogenupoBaHum
NPUMeEHEeHUs1 He NpeBbILatoT 4 1 9 Mr COOTBETCTBEHHO, nepexoaaT k C.2.9. B gpyrux criyyasx cokpaijator S0 u/unu SXIT

) Mpoueaypa ncuepnbiBatoweil 3KCTPaKLMN MOXKET He BbITh NpakTUUHOW AN STUX NPOAYKTOB, B 3TOM Crlyyae crie-
OYeT NPUMEHUTb NpoLiesypy, MOLENMUPYIOLLYIO NPUMEHEHNE.

2) WcyepnbiBatolas unu Mogenupytollas npuMeHeH1e npouezypa aKCTpakuuu, kak o6o3Ha4eHo B Tabnuuye E.1 un
onpefeneHo B 3.1 n 3.2, HeobxoanMa AN onpefeneHnsa ocTaTouHbIx konuydects J0. UccnegoBaTtens ycTaHaBNUBaET U
oTpaxaeT AOKYMeHTansHo NMpUMEHeHHYIo npoueaypy. [ns oueHb KpymnHbLIX NPOAYKTOB Npolefypa ucyepnbiBatoLen aKe-
TpaKkumMn MOXeT He BbiTk NpakTU4HONR. B Taknx cnydasx npogomxatoT no C.2.6 u BuinonHsAoT TpeboBaHWe Ucnonb3oBaThb
npouenypy MoAenupoBaHnsa NPUMEHEHUA AN COOTBETCTBYIOLLEN KaTEropumn ANUTENBHOCTY.
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C.2.9 U3penune He AOMKHO UMETL pasjpakatoLero AencTBus ¢ KonudecteoM 30 u OXI, paspelleHHbIM Ha U3genuu
B MOMEHT Bbinycka. Ecnu nagenne KoHTaKTUpPYeT ¢ NMOBEPXHOCTLIO UKW UMNJIAHTUPYEMOE, 3TO O3Ha4aeT, uTo Npeaens
nepeHocumoro koHTakta TCL ana B0 u 3XIN He gormkHbl NpeBblwarte 10 u 5 MF/CM2 COOTBETCTBEHHO UIM YTO M3fenue
AOMKHO NPUYUHATL HE3HaYUTENbHOE pasapaxeHue kak obosHaqeHo B ISO 10993-10. B apyrux cnyyasx oLeHka msgenus
COMMacHO HacTosALWeMy cTaHaapTy 3aseplueHa’).

C.3 MoaenupoBaHue npoueaypbl IKCTPaKuumn

C.3.1 KCTpaKUMOHHaA KUAKOCTb

Heobxognumo ncnonb3oBath Bogy AJst SKCTPaKLUKM OCTaTOMHbIX konuvects 30O MofenupoBaHUeM NpuMeHeHUs (CM.
cebinky [92)).

C.3.2 Temneparypa aKCTpaKLum

OKCTparnpyroT U3fenus NofHOCTLIO UK YacTUYHO KOHTaKTUpYIoWUe ¢ TENOM NMpU NPUMEHeHWU Npu TeMneparype
37 °C, a usgenus, He UMeloLLMe NPSIMOTO KOHTaKTa ¢ TeNoM Mp1 NPUMEHEHUU (HanpuMep, LUNPULLI ANt MOAKOKHBIX UHBb-
ekyuin) npu Temnepatype 25 °C. Korga usgenus akctparupytor npu Temnepatype 37 °C, oueHuBalot koHBepcuio 30 B O

C.3.3 Bpemsa aKkcTpakummn

Mpwu ycTaHOBNEHUM BpEMEHM SKCTPaKLUKU paccMaTpmBaloT OXuUAaeMblil pasyMHbIiA B XyALLeM criyyae AinanasoH Bpe-
MEHHbIX OTPE3KOB, B KOTOPblE PeKOMEHA0BaHO MW OXWAAEMO UCMoNb3oBaHne usgenus. JJononHUTENbLHO MOXET BbiThb
nonesHbiM cobpaTb AaHHbIe AN YCTaHOBIEHUSA ckopocTU akcTpakumu 30 u OXI™ U3 uagenusi npu Temnepatype UCMornb-
30BaHuA, yctaHoBneHHoi B C.3.2 (n. 4.4.6.2). OueHBaloT 3TN JaHHble UNKW APYIYI0 COOTBETCTBYIOLLYIO MHDOpMaLUIO ANS
onpeAeneHUa BpeMeHU aKCTpaKLUWK, NOAXOASLIErO ANA U3LENUs, KOTOPoe YYUTHIBAET umetolmMecs AaHHble. MuHumans-
Hoe BpeMA JKCTpakumm — 1 y.

C.3.4 SkcTpaKkuma usnenus

Ecnu TpebyeTcs npeaBapuTenbHasn 06paboTka nsgenusi nepes NpUMeHeHWeM, NpoBoASIT 3Ty 06paboTKy nepep aKc-
Tpakuuen nsgenus. Ecnu nagenue HaNnonNHAOT ANA 3KCTPaKLMK, TO cTapaloTcs 3beratb MEXaHUYECKUX BO3AYLLHBIX My3bl-
peii. MNpoBoOAAT BOAHYIO 3KCTPaKLMIO U3AENUS NPU YCTAHOBIEHHBIX MoKasaTensix Temneparypbl U BpeMeHu. Ecnv npume-
HeHWe W3Aenusa BKIKYaeT LMPKYNALMIO XUAKOCTEN (HanpuMep, KpoBb, XUAKOCTL AN Ananuia), aKCTparupyoT usaenue,
ucnonb3ys BOAY ANSA UMUTALUW LIMPKYSLUK XXUAKOCTU cNocoboM, COOTBETCTBYIOLLUM NMPUMEHEHUIo NnpogykTa. Obpalyator
BHUMaHUe, YTo, KOrAa KpOBb BO3BpaLLaeTcs U3 M3AenuUa K nauueHTy, HeobxoauMo npeanonarath, YTo Nobble 0CTaToYHbIE
konnyectBa 3O oCTaHyTCA B opraHusme. Takum obpasom, Boga, UMUTUPYIOLLAst KPOBb, NPOXOAALLYIO N3 U3ZeNUs K nawm-
€HTY, He JOoMKHa LMpKynupoBaTb NOBTOPHO. OTpaxatoT JoKyMeHTarbHO 060cHOBaHWe ANA CO3AaHHbIX YCNOBUNA.

C.3.5 NpynnupoBaHue usgenuin

MN3genus oguHakoBoro guaaiiHa, HO pasHbIX pasMepoB MOryT OblTb 06beAuHeHb!, U Hanbonee NNOXoi cnyyai Bbl-
6paH AN TECTUPOBAHUS Kak penpe3eHTaTUBHbIA ANs rpynnbl. OTpaxaroT fOKYMEHTanbHo 060CHOBaHUe 3TOr0 peLLeHUs.

C.3.6 KomnnekTbl u Habopbl U3aenus

MN3Ha4anbHo onpefensioT ocTaToqHble KoNMYecTBa B KOMMNIIEKTax U Habopax ANs Kaxgoro usaenus, abcopbupyto-
wero 30 n 3XI™ B KOHTaKTe € NaLuMeHTOM, U YyCTaHaBMNMNBatoT HAaUXyALUWA cnyvai naaenusa unu nagenuid. JlononHutenbHble
faHHble MoryT 3aTeM BbiTb cobpaHbl, UCNonb3ysa HanxyaLlumne cnyydan. OTpXaroT AOKYMeHTanbHO 060CHOBaHNE peLUeHus.

) CooTeeTcTBMe TpeBoBaHMSM BUOMOrMYECKOrO TECTUPOBAHNA AN KaX40r0 OTAENbHO CO34aHHOM0 MEAMLMHCKOrO
n3genus kak o6oaHaveHo B ISO 10993-1, a TakxKe NpefesiamM ocTaToMHbIX KONUYeCTB npoLecca cTepunusauum 30 dop-
MUpytoT 06OoCHOBaHME TOro, YTO U3genue, cTepunmaoBaHHoe 30, NpUeMneMo ANA NPUMEHEHWS C TOYKW 3peHusi ero 6uo-
FIOrNYEeCcKOA OLIEHKH.
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lMpunoxexue D
(cnpaBouHoe)

¢a|('ropb|, BNuUAKOLIME Ha coaepXxaHue OCTaTOYHbIX BeWwecTB B usaenun

D.1 NMapameTpbl npouecca crepunusauumn

D.1.1 O6wmit 0630p

MapameTpsbl onpegeneHsl B ISO 11135-1. OpgHako, Kacasacb onpefeneHns CoaepXXaHUa OCTaTOYHLIX BELECTB B
usgenusx, obpaboraHHbix 30, HeOBXOAUMO BBISICHUTB, Kakne UMEHHO NapaMeTpbl BAUAIOT Ha ypoBEHb COAEpXaHUs
OCTaTO4HbIX BellecTB. [MoHMMaHue KMHeTUkM murpauum SO No3BONSAET oxapakTepusosaTb Lienoe cemMeilcTBo ofHOTUN-
HbIX U3fenuii, aHanusnpys obpasel ¢ HanbonbLIMM cogepxaHnem octatoqHoro 0. BbigeneHne cemeicTBa 0qHOTUNHBIX
u3fenuii, To ecTb M3fenuii, CXoAHbLIX N0 pa3Mepy M NPUMEHEHUIO, COCTaBy MaTepuana, ynakoBke, COfepXaHuio BOAbI,
noAseprasLumxcs BosgeicTauio 30 1 OKPYXaloLMX YCITOBUN, MOXET UCKNIOHUTL HeOBX0AUMOCTb NPOBEEHUA aHanusa
usfenuii kaxgoro sua. Huxe npueefeHsl napameTpel, KOTOpblE BAUSAIOT Ha CoAepXXaHWe OCTaTOMHbIX BELLECTB U MOTyT
notpeboBaTb NpoBeAEHUS aHanu3a ogHoro Unu 6onee ¢ HamboNbWKUM coaepxaHuem octatovHoro 30O obpasuos.

D.1.2 CocTtaB MaTtepuana

MaTepwuansl MOTyT pasnuyaTbCs B 3HaYUTENBHOW CTENEHW NO cBoeli cnocobHocTu abcopbuposats, yaepxusaTb U
fecopbuposarte 0. Korga Bo3aMoxHO npespatyeHne 30 B OXI, nosBnseTca BepOATHOCTb, YTO COCTaB OCTarOYHbIX Be-
LecTs OyAeT BecbMa pasnuyeH AN ABYX CXOAHLIX N3AENNiA, U3roTOBNEHHbIX U3 pasnUYHLIX MaTepuanos. HanpuMep, maTte-
pwarbl, cogepXallue UCTOYMHUK CBOGOAHBIX XITOPUA-MOHOB, AaloT 6onbLuoii pasbpoc B kOHUeHTpauun obpasytoLleroca OXI-

AHanorn4Ho, 4Tobel y6efnTLCS B JOCTOBEPHOCTU pe3ynsTaToB aHanusa Lenoro U3genus, B coctaB KOTOPOro BXO-
AT [Ba pasfNM4YHbIX Matepwana, MOXeT noTpeboBaTbcA NpoBeAeHWe aHanusa npeacTaBUTeENbHLIX 06pa3sLoB obonx Ma-
Tepunanos. CocTaB U pa3Mephbl UccnegyeMoro obpasta urpatotT 0cobeHHO BaXHYO ponb, KOrA4a paccMaTpuBaloT MOAENb,
OTpaXKaloLLyto YCNOBUA NPUMEHEHUS U3LEeNNiA B MEAULIMHCKON NpaKTUKe.

D.1.3 YnakoBKa

YnaKkoBoYHble MaTepuarnbl CUNbHO OTIIMYAKOTCA NO CBOeW CNOCOBHOCTU NponyckaTe W yaepxusaTb kak 0, Tak u
Apyrue BO3MOXHbIE OCTaTOUHbIE BELLECTBa, YTO MOXET, B CBOIO ovYepefb, BNUATb Ha ocTaTovHoe coaepxanue OXI. [fo-
NOSTHUTENBHbIE UCTOYHMKN pasbpoca — NNOTHOCTb YNaKOBKW U NNOTHOCTbL MPY30BbIX KOHTEWHEPOB.

D.1.4 LUukn crepunusauuu 30

Ycnosusa npouecca o6paboTkn usgenua 30 BAUAKOT Ha cofepKaHue OCTaTOMHbIX BELLECTB. 3TU YCIOBUS BKITOYa-
toT B cebs KoHUeHTpaumio rasa, Bpemsi 06paboTku, Temnepatypy, Bug obpaboTkn (To ecTb MCNONb3yioT YnCTLIR SO nunn
cMech, cogepxallyro 30), BNaXHOCTb (BKNIOYAA KayeCTBO UCTOUHUKA BOAbI), BO3AYLUHYIO NPOAYBKY, NNOTHOCTb CaMuUx
W34 ENniA N NIOTHOCTb MX 3arpysku Npu cTtepunusalum, a Takke pacrornoxeHue napTumM UAENUA B cTepunusatope.

D.1.5 Oerazauuna

OcratoudHoe cogepxarHne 30 B U3 enuax Takke 3aBUCUT OT TEMNEPATYpbl AerasaLu, NMOTHOCTU U PAacNONOXEeHNS
napTuu usgenuii Npu gerasauuu, BO3AyLUHOrO MOTOKa, Npouecca 3arpysku, MoLllaju NoBepXHOCTU W3AEenuin, KoTopble
rnojAsepraoTcs Aerasauuu, 1 BpeMeHu gerasauuun. [ins psiga matepuanoB U3BECTHO, YTO NPU YBENUYEHUU TemnepaTypbl
Ha kaxgble 10 °C ckopocTb AierazaLumn MOXeT BelpacTaTb NMoYTU BABOE (BpeEMS erasaLymn yMeHbLLIAETCA HanonoBuHy).

BnaxHocTb, TeMnepaTtypa W BO3YLUHbLIA NOTOK MOMYT NOBMUATL Ha o6pa3oBaHue OXI, 3aBUCSLLEe OT coaepxaHusa
B0 B n3genuu nocrie yaarneHusi U3 ctepunuaaropa.

UccnepoBatenu gomkHbl MMETb MHGOPMALMIO O CE30HHBIX KornebaHusAX B CKOpOCTM erasauuu, ecnu nadopatop-
Hble YCIOBUS XpaHeHus1 o6pasLoB OTNMYaloTCs OT YCIIOBUIA XpaHeHust Ha cknage. MNpu onpeaeneHHbix o6cToATenbCTBAX,
KOTOpble Ny4lle Bcero MoryT 6biTb onpefeneHbl OnbITHEIM NyTeM, MOXET OKa3aTbCsl Heobxog4UMbIM 0 Havana aHanusa
JAepxaTb obpasubl Npyu TeMnepartype, 6rM3Koil K HauMeHbLLIe TeMnepaType, Npu KoTopoid usgenus GyayT XpaHUTbCs BO
BpeMs [erasaluu.

D.1.6 Or60p o6pa3ua

Mpu oUeHKe pe3ynkTaToB aHanu3a B CreayroLux cnyyasx cobniofaloT 0CTOPOXKHOCTb:

- korfa obpasLbl U3aenuid perynspHo oTompaloT Ans aHanuaa u3 CTepUrn3yemMoi napTum BCKOpe Nnocne oKoHYaHns
npouecca cTepunuaauuu,

- Korga obpasubl U3genuii UNU 3KCTPaKTOB U3 HUX NEPEHOCAT Ha MeCTO aHanusa, pacrnofoXeHHOe yaaneHHo oT
MecTa CTepurnmaaLuu.

B Takux crny4yasix BO3HMKAET BO3MOXHOCTb MOSIBMEHUA OLIMOOK, CBSI3aHHbIX C pacrpoCTpaHeHWeM pesyrnbratos
onpefenieHnsi KonMyecTBa OCTaToOYHbIX BeLLecTB B obpa3yax Ha Bcio naptuio. Criefyer aKkcnepuMeHTanbHO YCTaHOBUTb
CBi3b MEXAY 3TUMU YCNOBUAMM.

D.2 KoHTponb nepeMeHHbIX BeNUYuH

Mpy HaNUUUU AOCTATOYHBLIX SKCTIEPUMEHTANBbHBIX JaHHbIX N0 AuddY3MOHHO| KUHETUKE OCTaTOMHBIX BeLecTB (To
€CThb M0 CKOPOCTM YNeTyuuBaHus rasoobpasHoro 30 U3 yNakoBKW ANs psiia KOHKPETHLIX U3AENWiA) n3genus MoryT BbiTb
CTPYNNUPOBaHb! ANSA OLEHKU UX KadecTBa Ha OCHOBaHUM CXOACTBA MaTepuaroB, NpoLEeCCoB NPOU3BOACTBA W NMpUMeHe-
Hus. UTobbl Takaa cuctema knaccudukayum 6eina AeiAcTBeHHa, HEOBXOAUMO KOHTPONUPOBaTL NEPEMEHHbIE YCOoBUS,
paccMoTpeHHble Bhiwe. HelocTaToMHOCTb KOHTPOSISt MOXET NPUMBECTU K TOMY, UTO [JaHHble aHarnu3a ypoBHeH 0CTaTouHbIX
BeLLECTB OKaXyTCA NPUMEHUMBI NULLb K aHanuaupyemsiM obpasuam.
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MpunoxeHune E
(cnpaBouHoe)

YcnoBua akcTpakumuu ana onpeaerieHUs oCTatoyHoro coaepxaHua 30

YcnoBusa akcTpakuuu Ans onpefeneHns octaTouHoro cogepxatns 30 Anst AeMOHCTpaLWKN COOTBETCTBUS C HacTo-
ALWMM CTaHAapTOM M3rnoXeHbl B 4.4. PekoMeHAyeMble YCMOBUSI 3KCTpaKLMU, KOTOpble MOryT oGneruuTs naGoparopHsle
onepauuu, NpefcTaBneHsbl B Tabnuue

KoHKpeTHble METOALI MCHEpPMbIBAIOLLEH 3KCTPaKLMM U SKCTPaKLUM, MO enUpYHOLLEN YCIIOBUSA NPUMEHEHWS, NpuBe-
neHblB4.4621n446.3.

Tabnuya E.1 —lNpegnaraemeble yCroBUA 3KCTPaKLmMu

MpoAoNXUTENBHOCTE KOHTaKTa ¢ usaenvem (cMm. 4.3)
MocToAHHbIN KoHTaKT (Bonee 30 cyT) AnuTenbHbI KOHTaKT (0T 24 4 fo 30 cyT) KpaTkoBpeMeHHbIV KOHTaKT (MeHee 24 )
OKCTpakuuma, MogenupytoLas BKcTpakumsa, MogenupytoLlas
WNcuepnbiBatoLasa aKkeTpakums pakLmA, Mofe/vpytoly pakLia, Moaempytoly
yCnoBUA NpUMeHeHns YCNoBUA NpUMEHEHNsA

Ecnu, cornacHo 3.2, Tpebyerca npouenypa WcHepnbiBatoLeil SKCTpaKLyn, OHa MOXET He SBNATLCHA NpakTUYHON
4N 6onbLUNX UMK CNOXHBIX U3 enuid. B Takux crydasix MOXeT ObiTb HEOBXOAUMBIM 3KCTParupoBaTh penpe3eHTaTuBHbIE
nopLun usgenus, a 3aTeM sKcTpanonupoBaTh peaynsraT Ha Bce usenue (Takxke cM. n. 4.4.6).

B HeKOTOpLIX UCKIMIOYUTENBHBIX CryYasx, Korga sKCTpakuusa, Moaenupyrolias npuMeHeHne, He SBnseTca HU BO3-
MOXHOW, HU NPaKTU4HOW (Hanpumep, ANA 6onbWKUX U3AENUIA, KOHTAKTUPYHIOLLMX C MOBEPXHOCTLIO, TAKWX Kak Xanarsl unu
NpocThIHK), Ao3a 30, NnepeHeceHHasa Ha NauneHTa, MOXET ObITb BblYMCIEHa Ha OCHOBE NPONPOLUOHaANLHOCTU BECY MNn

nnowjaamn noBepxXHOCTH, UCNOSb3Ys, HanpuMep, NOAXOA dhakTopa peAyKLMM NepeHoca, ONUCaHHLIN B pasjene «Bosgei-
CTBME» NPU NpUMeHeHUU B [154].
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Mpunoxenue F
(cnpaBouHoe)

Jlornueckoe 060CHOBaHMEe BBEAEGHUSA NpeaenbHbIX 3HaYeHUN

F.1 O6wme nonoxeHust

HacTosiee npunoxeHue cogepXXuT NOSICHEHUS K BBEAEHUIO NpeAenbHbIX 3Ha4YeHWUI 0CTaTOMHOro cogepxanua 30
B MEAMLMHCKUX U3[eNUsIX NOCNe CTEPUNU3aLMm B 3aBUCUMOCTM OT NPOAOIMKUTENEHOCTU KOHTaKTa. Croaa Takke BKITHOYEHO
o6ocHoBaHuWe BBeAeHUA npeaernbHbIX 3HaueHuil ana 30, OXIM u 3l

F.2 O6ocHoBaHue 0coObIx cryyaeB

F.2.1 O6Lwme nonoxeHun

CyuiecTtBytoT ocobble 06CcTOATENLCTBA, HAaNpUMep O6LIMPHBIE XUPYpPrMYeckue onepauum, Koraa reyeHue, cnacato-
Liee XN3Hb, 3HaYUTENbHO U3MEHSET OTHOLLEHWE K y4eTy pucka. [pmBeaeHHbIe 38ech nNpeferbHble 3Ha4YeH!s], 3aBncalme
OT ANUTENLHOCTU BO31€ACTBUSA, OCHOBaHbI Ha y4eTe NPEUMYLLECTB U HE,0CTATKOB B MEHEe KpUTMUYECKUX YCNOBUSX. Takum
obpa3som, ISO 10993-17 no3BonseT N3aMEeHeHUsI NOSb3bl OT U3AENNUSA B JOMYCTUMBIX Npefenax B UHAMBUAYaNbHBIX CRyYasx.
Bcnencrasue aToro cywecTByeT AnanasoH, B KOTOPOM MOTYT U3MEHATLCA NpeAenbHble 3HaYeHUs B TeX CUTyaLusx, Koraa
ngert 6opbba 3a XU3Hb U HEBO3MOXHO cobrniofaTb TpeboBaHUsl, yCTaHOBIIEHHbIE K NpefieNbHbIM 3HaYeHUsIM. Takke MOXeT
NosiBUTLCA HEOBXOAUMOCTD YXaTb NpefefibHble 3Ha4YeHUs1 B KOHKPETHBLIX CUTYaLMSX, €Cru Toro TpebyeT oLeHKa pucka.

B npouecce pa3paboTku HacTosiLero craHaapTa 6bino NpusHaHo, YTO CYLLECTBYIOT LLIECTb 0COBbLIX Cny4aes, Kor-
Aa npefenbHble 3HayYeHusl, NpueefeHHble B 4.3, nNpakTuyeckn He ByayT obycnoBneHbl orpaHUYeHUsAMU, CBA3AHHBIMU C
caMUMU U3AENUSAMU, @ TaKKe CyLWECTBYIOT [laHHble, MOMy4YeHHbIe NPU NPOBEASHUN UCCTIEJOBaHNIA Ha YenoBeke, KOTo-
pble yKasblBaloT, YTO YPOBHWU 03, NpeAcTaBrneHHble B 4.3, HeNpUMeHUMbl. Bbinu nonyyeHbl JaHHble Ha NauueHToB ¢
WHTPaOKYNSAPHBIMWA NIMH3aMW, KOTOpbIE CrieflyeT y4uTbiBaTb NpU NepecMoTpe TpeboBaHWUil NO cofepXaHNio OCTaTOYHbIX
BelllecTB B Takux usgenusix. Cenaparopbl KIETOK KpOBU, UCNONb3yeMble Npu 3abope KpoBU AOHOPa W NauyueHTa, MoryT
ObITb MHOTOKPATHO UCMONb30BaHbl, U BbINIO NOKa3aHo, YTO AOHOPLI U NAUNEHTBl ceHenbunuaupytotea Kk 30. JonycTumele
npeaenbHble 3HadeHna 30 Ansa 3TUX M3genuil AomKHbl GbiTb CHUXKEHbI ANSA CBEAEHUS K MUHUMYMY BO3MOXHOCTU CEHCU-
6unusaumn. MpuaHaHo, YTO Npu o6paboTke KPOBM B OKCUreHaTopax, K cenapaTopax, UnNu YCTpoWCTBax AN cepfe4Ho-
JIero4HOro LWyHTUPOBaHWA MNonb3a NepeBelunBaeT pUcK NPUMEHEHUA Takux Uaaenui, U STO BLI3LIBAET HEOOXOAUMOCTb
paccMoTpeHuns [oNyCTUMBIX KpaTKOBPEMEHHLIX NPeAenoB AN Takux U3fenuii. B cnyyae ncnonb3oBaHWA ycTpoicTs Ana
3KCTpaKoprnopanbHOW OYUCTKN KPOBM B TEHYEHUE ANUTENTBEHOIO BPEMEHU MOXET BO3HUKHYTh NOTPEOHOCTL B NpeBLILEHN
MakcuManbHON 403kl Ha NPOTHKEHNM XU3HK, U 3TO ToXe TpebyeT paccMoTpeHus. B criyyae npocThiHEN, KOHTaKTUPYHOLLIUX
C HeMnoBpeXAeHHOR KOXEN, He OXUAAeTCA KaKo-NMMbo CUCTEMHO TOKCUYHOCTH, M Be3onacHoOCTb NauueHTa JomkHa bbiTb
rapaHTupoBaHa cooTBeTcTBUeM TpeboBaHuAM TCL unu TecTa Ha pasgpakeHue.

F.2.2 NpepenbHble 3HaY€HUSA ANA UHTPAOKYNAPHbIX JIMH3

MpenensHoe 3Ha4YeHWe ANsA OCTATOMHbBIX BELLECTB B MHTPAOKYMNAPHLIX NIMH3axX (U3fenus, UMNNaHTupyeMble B rnas)
coctaenaeT 0,5 Mkr 30 Ha nWH3Yy B AeHb. 3TO NpeAenbHoe 3Ha4YeHWe He COOTBETCTBYET NpeAenbHbIM 3HAaYEHMAM Mpu
MOCTOSAHHOM BO3[eACTBUN co cpefHei AHeBHOM o301 B 0,1 Mr (100 MKr) B AeHb B Te4EHUe BCei XXU3HN. DTO ocobbli cry-
Yal, B KOTOPOM MaKkcumarnbHas AeNcTByIoLas Jo3a He [oSXHa NpeBbilaTh NpeaensHoro sHadyeHus 0,5 MKr/cyT Ha NUH3Y.
Takoe orpaHundeHne Heobxogumo ANs Toro, YToObI NPefoTBPaTUTL pasapaxatowee aeiictBue 30O Ha TkaHM rmnasa (cm.
cebinkm [44], [117],[118], [119] n [167]). MMponopLuoHansHo paccHuTaHHble NPefenbHble 3Ha4eHUs MPUMEHSIIOT ANS ApYruX
WHTPaOoKyNAPHbLIX U3JENUiA Ha OCHOBE Macchl U3AENUs, NpUYeM Maccy UHTPAOKYNAPHOR NNH3BI NPUHMMaLOT paBHOMR 20 MK

Ecnin octatouHble konmyectsa OO KOHTPONWPYIOT, KaK YKasaHo ANA UHTPaoKyNspHLIX U34enuid, MarioBePOATHO, YTO
OyAyT B HaMMuWMKM 3Ha4MTENbHbIE KonuuecTBa OXI. 3To MOXeT He BbiTb BepHBIM ANA MHTPAOKYNAPHLIX U3AEnnid, caenaH-
HbIX 13 BA3KO-3aMacTUYHbIX MaTepuarnos, cogepxallymx xrop. B Takux cnyyasx ceblnku [44], [117], [118] v [119] ykasbiBatoT,
4TO ypoBeHb OXI, NPUBOASALLMIA K 0hTarbMOornyeckoit TOKCUMHOCTU, MPUMEPHO B YETLIPE pasa Bhille, YeM COOTBETCTBY-
oLt yposeHb 90. 3TO HeobxoANMO MPUHUMATE BO BHUMaHUE Mpu OLEeHKe npuemnemMocT ypoBHelt OXI, cBA3aHHbIX ¢
TakuMU U3genuamu.

F.2.3 Cenaparopbl KneTok KpoBM, NpuMeHsieMbie B 3a6ope KpoBU AOHOpPa UMK NauueHTa

MakcumansHo [OonycTUMbIM NpeferbHelM 3HadeHneM ana 90 sasnseTca 10 Mr Ha nagenve. MakcumarnbHo gony-
CTUMOe NpefenbHoe 3HadeHne ans OXIM He JOMKHO MpeBbilWaTh 22 Mr Ha usgenve. 3T U3genus Ucrnonb3ytoT 4ns 3abopa
apepesa. 3TOT npefen y4uThiBAET MHOMOKPaTHOE MCNOMb30BaHUe TakUX U3AENWA ¢ HAMBUAYaNbHEIMU JOHOPaMU Unu
nalueHTamu.

B naHHOM cnyyae npeanonoXeHHoe No yMon4aHuio OfHOBPEMEHHOE UCMOSMb30BaHWe NATU U3Lenuit KaxeTcs ao-
CTaToMHO KOHCEpBaTUBHLIM. ECMN NPeAnonoXuTL, YTO TOMBKO ABa U3 enva UMetoT XyaLue pesynetathl, UTF yBennuutes
¢ 0,2 5o 0,5. 310 noBbIcHT fonycTumblii npegen Ao 10 Mr 3O (okpyrneH ¢ 10,5 Mr) (cM. ypaBHeHus F.1 u F.2).

Ansa 30:

TE=TI- Mg - UTF =0,3 mr/kr/cyT - 70 kr - 0,5 = 10,5 mr/cyT. (F1)
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Ona OXT
TE=TIl - Mg - UTF = 0,64 mr/kr/cyT - 70 kr - 0,5 = 22,4 mr/cyT. (F.2)

F.2.4 OkcureHaTtopbl U cenapatopbl KpOBH

MpeaenbHoe 3HaveHne AoNyCTUMON J03bl ANA Takux usgenuii coctasnaet 60 mr ana 30 n 45 mr ana OXI 3a 24 .
OaHHble usgenua npuMEeHsIoT B psafe cepbeaHblX onepauuii, Takux Kak XMpyprudeckue onepauun Ha oTKPLITOM cepaLe.
Takue npoueaypbl MPOBOASAT Ha MHAUBUAYaNBHBIX NauMeHTax He Bornee YeM OAUH UMK ABa pasa Ha NPOTHXEHUN XU3HM.
Tak kaK 3T usgenua NPUMEHAIT OAUH AeHb UK MeHee, cTaHAapTHbIM UTF B 0,2 KaxeTcs Yepecdyp KOHCEepBaTUBHBIM.
UTF B 1,0 kaxetca 6onee pasymHbIM. [Mpu Takom UTF gonyctumblil npegen ysenudntes Ao 21 mr 30 n 45 mr OXI
(cM. ypaBHeHua F.3 n F.4). MNMpegen 30 oTpaxaeT TeKyLLyto crocoGHOCTb NpousBoguTens yaansaTe 30 U3 8TUX JOCTaTOMHO
GonbLumnx nsgenuid. MNpu Taknx obCToATeNbCTBAX 3TO farnbHelllee TpexkpaTHoe cMsardeHne npeaena 30 o6ocHoBaHO.

Ona 20:
TE=TIl - Mg UTF =0,3 mr/kr/cyT - 70 kr - 1 =21 mr/cyT. (F.3)

YuuTbiBas 0AMH AeHb NPUMEHEHWA Unn MeHee: 21 Mr/eyT - 1 cyT = 21 Mr/uagenue.
Ons OXT

TE =TI Mg - UTF = 0,64 mr/kr/cyT - 70 kr - 1 = 44,8 mr/cyT. (F.4)

YyuTeiBas 0AUH AeHb NPpUMeHeHUs U MeHee: 44,8 mricyT - 1 cyT = 44,8 mr/usgenve.

F.2.5 U3spenusa, npuMeHsaemble Npu cepaeyHO-NErOYHOM LUYHTUPOBAHUU

MpeaenbHbIM 3HaYeHEM JOMyCTUMOW A03bl ANA Takux usgenuin asnsetca 20 Mr ana 30 B 24-4acoBoi Nepuos.
3TU 13genua NPUMEHAIT B psfie Cepbe3HblX onepaLumii, Taknux Kak XMpyprudeckue onepauun Ha oTKpbITOM cepale. Takue
npoueaypsl NPoBOASAT HA UHAUBUAYarbHBIX MauueHTax He Gonee YeM OAUH UMW ABa pasa Ha NPOTSPKEHWUM XU3HU. Tak
KaK 3T usfenus UCnonb3yrT OAWH JeHb UK MeHee, cTaHAapTHbIA dakTop yTunusauumn (UTF) B 0,2 kaxeTcsa yepecuyp
KoHcepBaTuBHbIM. UTF B 1,0 kaxeTca Gonee pa3ymHbIM. [pn Takux o6CTOATENLCTBAX 3TO AanbHelillee TpexkpaTHoe
cMmsiryeHune npegena 30 obocHoBaHo. Mpeaensl Ans X[ NpUMEHUMBI.

Ona 30:

TE =TI Mg - UTF =0,3 mr/kr/cyT - 70 kr - 1 =21 Mmr/cyT. (F.5)

MpumevyaHune — OBpaTuTb BHUMaAHWE, 3TO 3Ha4YeHWe OKpyrrieHo Ao 20 Mr/cyT ANA STUX M3genuit.

YyuTbiBas oguH AeHb NpUMeHeHUs unu MeHee: 20 mr/g - 1 cyT = 20 Mr/uagenue.

F.2.6 YcrpoiicTBa Ans aKCTpakopnopanbHOW OYUCTKU KpoBU

OTW M3genvsa NpUMEHSIIOTCA ANA NaLMEeHTOB MHOMOKpaTHO, YacTo B Te4eHUe MHorux nert. MNpu yctaHoBneHuu gony-
CTUMBIX NPeAenbHbIX 3HaYEeHUIA AN 9TUX U3Lenunii HEOBXOAMMO YUNTHIBaTL MOMb3Y, MONMYYEHHYIO OT OHMUCTKW kpoBU. Mak-
CMManbHO AONycTUMOe npeferibHoe 3HaYeHne ANS KaXK4oro M3genusi, NpMMeHseMoro Ha nauueHTa, 6bino ycTaHoBMeHO
C y4eTOM UCMonb3oBaHusA TpuHaguath (13) Takux Usgenuii B Kaxablii Mecsl, Npu yCrnoBUW MakCUManbHO AONYCTUMOro
npegena Kak ofgHy TpUHajLaTylo MakcumanbHO JOmnycTUMoro npegena 3a 30 gHeid, kotopbiM aBnaeTea 4,6 mr ana 30
n 4,6 mMr gna OXI. MakcumansHo fonyctumas gosa 30 B 2,5 1 Ha NpOTSKEHWUU XU3HW MOXET ObiTb NpeBbllleHa, ecnu
cobritogeH gonycTumelid npegen 30 B 4,6 Mr Npu KaxaoM UCMonb3oBaHUK. [oNonHUTENBHO MakcMMarbHO AonycTUMas
f03a OXI B 10 r Ha NPOTHKEHUMN XU3HN MOXET BbITb NpeBkIlLeHa, ecnu cobntogeH fonycTuMblil npegen OXI B 4,6 Mr npu
KaXA0M WUcrnonb3oBaHuK. YTobkl npesbicuTe 03y 3O B 2,5 I Ha NPOTHKEHNN XKU3HU, NaLMEHT, NOABEpratoLLMACs OYUCTKE
KpoBW, fomkeH nonyyats 4,6 Mr 30 13 pa3s kaxgblii MecsiL, U Takoe Bo3feicTBUE JoMxHO Npogonxarteca 3,5 roga. Takum
xe obpasoM, npefensHo AonycTuMas fo3a OXIT Ha NPOTSHKEHUN XU3HN MOXKET GbiTb NpeBkILLEHO Nocne NpuMepHo 14 net
NPUMEHEeHUA nayMeHTaMm B TepMUHanNbHON cTagunm 3aboneBaHus novex.

Ona 30:

- [lo3a Ha NPOTKEHUN U3HKU B 2,5 1 = 2500 ™.

- MakcumMansHo AonycTuMoit fosoin O npu ucnonb3oBaHum 13 akcTpakoprnopanbHbIX W3Aennii O4UCTKN KpOBU B
mMecs aenseTea 60 mr.

- To ecTb noTpebyetcs 2500 Mr/(60 Mr/mec) = 42 Mmec unu npuMepHo 3,5 roga, YTobbl JOCTUYE MaKCUMarbHO fo-
nycTumon Ao3bl 30 Ha NPOTSKEHUN XKU3HW NPU UCNONL3OBAHUN TaKUX U3AEnuii.

Ona OXT:

- [o3a Ha npoTsKeHUn xu3Hun B 10 r = 10000 mr.

- MakcumanbsHo gonycTumMon Ao3on OXI™ npu ucnonb3oBaHum 13 aKkcTpakopnoparbHbIX U34enunii O4UCTKN KPOBU B
Mecsl aenseTca 60 M.

- To ecTb notpebyetca 10000 mr/(60 mr/mec) = 167 Mec Unu NpuMepHo 14 neT, YToBbl AOCTUYL MaKCMMarbHO f0-
nycTUMON A03bl OXIT Ha NPOTANKEHUMN XKU3HWU NPU UCMNONb30BAHWUUN TaKUX U3AENUiA.
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F.2.7 MpoCTbIHU B KOHTAKTEe C HEMOBPEXAECHHOWN KoXen

MpoCTLIHM B KOHTaKTE C HEMOBPEXAEHHOW KOXEN NPUHOCAT Mosb3y NauueHTam ¢ MUHUMarbHbIM PUCKOM. XUpyp-
rmyeckne NpoCTbIHW UCMONB3YIOT AN CBEAeHUA K MUHUMYMY pacnpoCTpaHeHUss UHEKUMOHHBIX areHToB nauueHTy u oT
Hero, Takum o6pa3oM crocobCTBYS COKpalleHWUIo nocrneonepaLuoHHbIX MHEKUUiA. He nokasaHo, YTO MejuLUMHCKUE 13-
Jenus, KOHTaKTUPYHoLLUe C HernoBpeXdeHHON KOXel, Bbi3biBalOT CUCTEMHYIO TOKCUYHOCTL. 3HaYeHUA npefena nepeHo-
cumoro KoHTakta TCL ans 30 u OXI™ ocHoBaHbl Ha MeCTHbIX ToKcuyeckux adpcpektax. Takum obpasom, sHadveHns TCL B
10 mr/em2 gns Q0 v 5 mriem?2 ans OXI unv usgenue, Bbl3blBaloLee He3HauuTenbHoe pasgpaxeHne npu UCnbiTaHum co-
rnacHo ISO 10993-10, aensAtoTcs NOAXOAALLMMU CBA3YIOLMMUN NPeaenaMu AN NpoCThiHER B KOHTAKTE C HENOBPEXA EHHOWM
KOXEN.

F.3 ObocHoBaHue ana 4.4

F.3.1 O6wwme nonoxeHus

3T10T naparpad gaet obme 060CHOBaHNUSA NS KaXXA0W U3 OCHOBHbLIX YacTeit 4.4.

F.3.2 3kcTpakuusa us usgenumn

KpuTuyecknuM napamMeTpoM B peryrimpoBaHun ocTaTouHoro cogepxaHua 30 npu cTepunusauun SBNseTca f03a,
KOTOPYH MOXET MOMy4YnUTh NauueHT Unu Nonb3oBaTernb Npyu NPUMEHEHUN U3LENWiA, CTepUNM3oBaHHbIX AaHHLIM CMoco6oM.
Ansa Toro 4To6bl OLEHUTL A03Y, MONYYEHHYI0 NaLMeHTOM UK nofb3osaTenem, HeoBXoAMMO NPUMEHATL SKCTPaKLMOHHbIE
MeToAbl, KOTOpble MOAENMUPYHOT YCroBUS 0ObIMHOrO NPUMEHEHWS n3fenusa. B HeKoTopbIX criydasx 3Toro MOXHO LOCTWr-
HYTb NyTeM 3anofHeHWsA U3genusa BoAOKW, B TO BPeMs KakK B ApYrux cnydasx MoxeT notpebosatbea 6onee cnoxHoe Mo-
LenvpoBaHue, BKItoYatoLee NOCTOSAHHbIA NMOTOK XWAKOCTW. YCTaHOBMEHO, YTO €CNi B UCHePMbIBAIOLLE 3KCTpaKLmMu npu
onpefeneHnn ocTaTouHbIX BELLUECTB, NPUCYTCTBYIOLWMX B U3denuu, cobnopatotca Bece TpeboBaHUs, TorAa aKCTpakums,
MOAenupytoLias ycroBusi NPUMEHEHUS, MOXET OKa3aTbCs HeHYXXHOWA.

McnonbayeMoe MOHATUE WCYeprbiBatoWeil KCTPaKUUK BKITHOYAET MOMOXEHWE, COMMacHo KOTOPOMY 3KCTpaKuus
LOIMKHa MPOAOIMKaTLCA [0 TEX Mop, NMoKa Ha NoCneaHeM sTane MoflyYeHHbIN BbiXoh aHanmnsupyemoro Bellectsa Oyaer
cocTaBnAaTb MeHee 10 % BbIXxoga aHanW3vpyeMoro BeLlecTBa MNpu NepBoi akcTpakumu. JaHHoe TpeboBaHue He noaxo-
[WT, KOrda BbIX04 MNPV NEPBOiA SKCTpakUun odeHb Man. [NocregHee GbiBaeT B criyvae Usfenuii ¢ ManbelM cofepXaHnem
OCTaTOMHbLIX BELLecTB UK B obpasLax, U3 KOTOpbIX aHarnMaMpyemoe BeLLeCTBO BhILENAETCA C 04eHb Marnoii CKOpOCThIO.
B Takux criyvasx sKCTpaKLMio CreayeT NpoAonKaTte 40 TeX Nop, Noka yBenuyeHue obLLero cogepxaHns aHanuanpyemoro
BellecTBa, 3KCTparupyemMoro 3a HecKonbKo 3TanoB, CTAHOBUTCA aHanUTUYEeCKN He3HauMbIM.

F.3.3 AHanuTUuyeckune Metoabl

F.3.3.1 CtabunsHocts 0 B pacTBOpe

Kaxpaas nabopatopus 4omKHa MpoBecT cobCTBEHHOE UCccrefoBaHne CTabunbHOCTU ANS onpeAeneHns cpoka rog-
HOCTW CBOMX KOHTPOIBHEIX pacTBOpOB ocTaTodHoro konunyectsa 30. D eKTUBHBIA KOHTPONbHLIA pacTBOp AOMKEH CO-
JepxaTb He MeHee, YeM 0603HaYeHHbI MPOLIEHT UCXOAHOW KOHLEHTpaLMmM B MOCHeAHUI AeHb YTBEPXAESHHOro CpoKa roa-
HOCTW cTabunbHOCTU. B NpoTMBHOM criy4ae BCce KOHTPONbHLIE pacTBOPLI CEAYET M3roTaBNuBaTh Ha EXEeAHEBHON OCHOBE.

Bo BpeMs MexnabopaTopHbIX CpaBHUTENBHLIX MCMbITaHWI MeToAa onpegeneHus S0, onucarHoro B K.4.4 (cM. [140])
6bINo NpoBefeHo UccrneaoBaHe cTabunbHOCTU KOHTPOIBHLIX pacTBopoB 30 B 3TUNOBOM crupTe. KOHTpONbHbIE pacTBo-
pbl 30 B KoHUeHTpaumsx 25, 50 u 100 mMkr/Mn 6bINM NPUroTOBREHBI U XpaHUIIUCh Kak Npu TeMmnepaTtype XonogunbHoOW
KaMepel, Tak U npu Temnepatype 40 °C. 3TN KOHTPOMbHbLIE pacTBOPLI aHanusnpoBanu B pasHble Nepuofbl BpEMeHU B
TeyeHue 6 Hea. [laHHOe uccnegoBaHUe Nokasano, 4to 3a 2 Hep npu Temneparype 40 °C kKoHueHTpayuma 30 cHuXanack 40
70 % UCXOAHON KOHUEHTpaLUWKn AN KOHTPONbHBLIX pacTBOpoB KoHUeHTpauuein 50 n 100 mkr/mn. B cnyvae xpaHeHus npu
Temnepatype XonofunebHoi kamepsl (Nntoc 5 °C) BnNoTe A0 60 CyT BCe KOHTPOSbHbIE pacTBOPLI OCTaBanuch CTabunbHbI-
Mu B npeaenax 10 % UCXoAHON KOHUEHTpaLuu.

F.3.3.2 CtabunsHoctb OXI B pacTeope

Mepen MexnabopaTopHbIMU cpaBHUTENBHBIMK UchbiTaHuAMKU IOXIT 11 nabopaTtopuii yyacTBOBarnu B U3y4eHWUM cTa-
6UNLHOCTU KOHTPONbHLIX pacTBopoB 3XI. BogHble KOHTponbHble pacTBopbl OXI™ 6K NpUroToBrneHsl B ofHONW nabopa-
TOpUU U NepefiaHbl BCeM y4acTHUKaM akcnepumeHTa. Mocne NpubbITUA Ha MeCTo aHanusa KOHTPOJbHbIE pacTBOPLI Xpa-
HUNUCb NpU TeMMepaType XONoAUINLHON Kamepbl. 3TU KOHTPOSbHLIE pacTBOPLI aHanusnMpoBanu, NpUMEHsA pasfnuyHble
TUNbI KONTOHOK, B pasHble Nepuofbl BpeMEHU: cpasy nocne AOoCTaBKW, CNycTa Hefernto u vepes 2, 3, 4, 8 n 12 Hep nocne
ZJocTaBku. M3yyeHue nokasarno, YTo B TeYeHUE NepPBbIX 2 Hef, KOHLEHTPaLMsA 3Ha4YUTENbHO He U3MeHsnack. beino caenaHo
3aKIoMeHne, YTO KOHTponbHble pacTBopbl OXIT cTabunbHbl B criydae XpaHeHUs Mpu TemMnepaTtype XONoAUNbHON Kamephbl
B Te4eHue no kpaiiHei mepe 14 cyT.

F.3.3.3 JluHeitHOCTL cTaHAApTHOM KPUBOMA

B neane MeToAuKK, NpeAcTaBNeHHbIE B HACTOALWEM CTaHAapTe, A0MMKHbI 6bITb MPUMEHNMBI KO BCell 06racTu KoH-
LeHTpaLui, HeoBXOAUMBIX AT OLIEHKM COOTBETCTBUA NPeAenbHLIM 3Ha4YEHUAM, YCTaHOBIMEHHbIM B 4.3. TOYHOCTL MeToAa,
npeaensl o6HapyxXeHusi, npeensl KONMMYECTBEHHOro ONpeaeneHns N NMMHEHOCTb KanubpoBOYHOW KPUBOIA AOMKHBI BbITb
YTBEPXAEHBbI.

F.3.4 O6ocHoBaHue ans n. 4.4.7.1, paHHble aHaNU3a U UX UHTepnpeTauus

MpeacTaBneHa cooTBeTcTBYlOLWaA 0b6paboTka AaHHbLIX, KOTOpas faeT BO3MOXHOCTb WCCNEAOoBaTemNto BLIYUCIIUTL
YPOBHM OCTaTOYHbIX BELLECTB B U3AEMUA U HA OCHOBAHUW 3TOO — BO3MOXHYIO 103y, BO3[J€ACTBYIOLLYYIO Ha NaLueHTa. 310
No3BONSET BbINyCKaTb NPOAYKLUMIO B COOTBETCTBUM C TpeGOBAHUAMM, NEpeIUCNEHHbIMU B 4.3.
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MpunoxeHue G
(cnpaBouHoe)

YcTtaHoBneHue npegenbHbIX 3HaveHun ana 30

G.1 O6wume nonoxeHun

Moaxoa, onucaHHbli B ISO 10993-17, 6bin Ucnonb3oBaH A4NA NONYYEHNA 3HAYEHNIA OrPaHUYEHHOTO, ANUTENBHOIO U
NOCTOAHHOro NepeHocumoro notpednenus Tl gna 0. OtaenbHble 3HaYeHna T1 He BLIMUCTIANUCH AN pasHbIX NyTel BO3-
Aeicteua. MNonydveHHble 3HaveHus Tl gna S0 6binu npecbpaxeHbl B 3Ha4EHUA 4ONYCTUMOTO npeaena u npeaena usgenus
N cpaBHEHb! ¢ NpefenbHbIMA 3HaYeHUsIMU, NpuBegeHHbIMK B ISO 10993-7. ing kaTeropmu orpaHU4eHHOro Bo3fencTeuns
ObINK NPUHATEI NONYYEHHbIA Tl M COOTBETCTBYIOWUIA Npeaen U3aennua U3 NpeacTaBNeHHo| 3neck oLeHKU. [N kaTeropuii
ONUTENBHOro U MOCTOSAHHOrO KOHTaKTa Obinn coxpaHeHbl cyllecTBylowme npegensl U3 nsgaHusa 1995 roga, xota nony-
YeHHble 3Ha4eHUs T| M COOTBETCTBYIOLME Npefenbl U3genus U3 NpeacTaBneHHON oUeHKU nogaepxuBatoT bonee BblcOKMe
ypoBHU. OBOCHOBaHMEM AN COXpaHEHUs TEKYLLMX MpeferioB CNYXUT ycnelwHan KNMHUYecKas NCTopusi nocne npuHATUNA
usgaHus 1995 roga u cnocobHoCcTL Npou3BogUTeNeil COOTBETCTBOBATL 3TUM NpeaenamM. KpoMe Toro, Ha aHHbLIA MOMEHT
He CyLUeCTBYET KITMHUYECKON UMW NPOMU3BOACTBEHHOW MPUYMHLI ANSA NOBLILEHUA CYLECTBYIOLMX NpeAenos Ans KaTero-
PV BNWTENBbHOro U NMOCTOSTHHOIO KOHTaKTa A0 YPOBHe#, nogaepXueaeMblix ONUCAHHON B HACTOSALLEM CTaHAAPTE OL|EHKOIA.

B kaTeropuu orpaHudeHHoro/gnmTensHoro sosgeictena Tl B 0,3 Mr/kr/cyT 6bino Nony4yeHo, OCHOBLIBASACH Ha pe-
syneratax [82], [83], [84], [169], [170] u [171]. daHHbIe 3TUX UCCrefoBaHWii paHee CNOoMb3OBariUCh B Ka4ecTBe NOAAEPKKA
ANs npegena gnuTenesHoro Bosgeicteus 0. Moguduumpyrowuii dhaktop MF — 30 6bis1 NPUMEHEH K AaHHBIM, OCHOBbI-
Basicb Ha UF1 — 30 ans y4eta MexvnHamBuayanbHoi BapnabuneHocTn u UF2 B 1 gnA ydyeTa MeXBUAOBOW pasHULbl B
AeicTBeHHOCTU. NMpefocTaBneHo obocHoBaHWe Beibopa 3HavyeHui gna UF1 n UF2,

B kaTeropuu noctosiHHoro Bosgeictaus Tl B 0,02 mr/kr/g 6o nomny4yeHo, OCHOBLIBAsCh Ha KaHLEepOreHHbIX 3d-
dekTax, 1 6bINO BLIBEAEHO, UCMOMbL3YsT MOAENMpPOoBaHUe J03a-0TBET YeroBedeckux AaHHbIX. [pyrue noaxofbl K oLeHke
KaHLeporeHHoro pucka 6binu Takxke nccnefoBaHbl AN nonyyYeHUsa Tl Ha ocHoBe paka.

HekaHueporeHHslit Tl nocTosiHHoro BosaeiicTeus B 0,03 Mr/kr/a MOXET 6bITk NMony4eH, 0CHOBLIBasiCb Ha HEraTUBHOM
BMUAHWUU Ha cnepmaToreHes, HabnogaeMoM nocne AnUTenNbHOro NHransuuoHHoro BosgencTans 30 Ha Makak Cynomolgus
(em. [107], [108] n [109]) u MF — 60. MF, ncnonb3oBaHHEIA A5 NONyYeHWA HekaHueporeHHoro Tl npu NocToAHHOM BO3-
fdeictBun BrntodaeT UF3 ang akctpanonsuum LOAEL B NOAEL.

G.2 BeegeHue

C MoMeHTa ny6nukaummn HacTosiLLero cTaHaapTa NosBUNUCE HOBLIE AaHHbIE 0 HeraTBHOM BNMAHUM OO Ha Yenose-
Ka 1 aKcnepuMeHTarnbHbIX XXMBOTHbLIX. [JOMNOMHUTENBLHO MOSABUNNCE AaHHbIE ANA CHUXEHUS HeonpeAereHHOCTN NPU oLieHKe
OTHOCMUTENbLHOW YyBCTBUTENBbHOCTU YENOBEKA U 3KCMEPUMEHTaSbHBIX XUBOTHBIX K 3TOMY COEAUHEHUIO U BapUaTUBHOCTU
oTBeTa cpefu denosedeckon nonynayum Ha 30. Kpome Toro, NosiBUNIMCb HOBblE UHCTPYMEHTHI (Hanpumep, OpUeHTU-
poBovHas fo3a M hapMakoKMHETUHMECKOE MOJeNUpoBaHie Ha (hU3MONOrMyeckoil ocHoBe), nNo3Bonsiowme bonee TOYHO
oUeHUTb puck BosgeicTaua 30. OTa oLeHKa pucka Cny>KuT ocHoBol Belibopa T, ncrnonb3yemMoro B HacCToSALLEM CTaHAapTe.

G.3 MeTtoabl

G.3.1 O6wue nonoxeHusa

Moaxog, onucaHHbli B ISO 10993-17, Obin Mcnonb3oBaH ANA nonyyYerHuis 3HaveHui Tl gns 30 npu pasnuyHoi npo-
JOIMKUTENBHOCTU BO3JENCTBUSI.

CyLyecTByeT BO3MOXHOCTb, YTO NayueHT ByaeT B KoHTakTe ¢ 30, BbiAensaeMbiM MEQULUMUHCKUMU U3LENUAMU MPU
KOPOTKUX UMK JONTUX CpoKax; B peaynkraTte crefyeT BbIBOAUTL 3HAaY€HMS orpaHU4eHHOro/AnmMTensHoro n NocTosiHHoro Tl
ANA AaHHOro coefuHeHus. JononHUTeNnbLHO nauueHTbl MOryT KOHTakTMpoBaTh ¢ 30 pasnuyHbIMU MYTSAMU BO3L4EUCTBUS.
XoTA 06bI4YHO MaunMeHTbl KOHTaKTMpPYHT ¢ 30 napeHTepanbHLIMU MYTSAMU BO34EACTBUS B KITMHUYECKNX YCINOBUSX, CyLle-
CTBYET OYeHb Marno JaHHbIX N0 TOKCUYHOCTU AN NornyveHUs 3HavyeHuwil Tl ana sTux nyTteid BosgencTeus. Hanportus, cy-
LectByeT 0OWmMpHas 6a3a AaHHbIX No Bo3gencTBUio QO Ha aKCNEepPUMEHTaNBbHbBIX XKMBOTHLIX U YefioBeKa MHransaLUMOHHbIM
nytem. [Ans ucnonb3oBaHWUsa 3TOro 6oratoro UCTOMHMKA AaHHbLIX UHIaNALMOHHON TOKCUYMHOCTU AN YCTaHOBMEHMS NapeH-
TepanbHbiX 3HaveHui Tl ana 30, 6bin pa3pabotaH MeTog akcTpanonAyuu fossl 90 Ana ogHoro cnocoba BBeAEHUA Ha
Ao3bl S0 ansa gpyroro cnocoba BBefEHUS ANS MONyYeHUsi NpeanornaraeMelX 3Ha4eHUn BHYTPEHHE! J03bl Nocre UuHrans-
L{MOHHOr0 BO3A € UCTBUS.

G.3.2 3kcTpanonsauusa gosbl 90 ansa ogHoro cnocoba BBeAeHus Ha Ao3bl 30 ansa gpyroro cnocoba BBege-
HMS

Ona 30 npoBogunu goctatoyHo 6onbLuoe KONMMYECTBO UCCNER0BaHUA, OHAKO TOMBKO OTHOCUTENBHO HebonbLuas
YyacTb M3 HUX Kacanacb OLEHKU NapeHTeparnbHbIX NyTei Bo3aeicTBusA. TeM He MeHee U3BECTHa CTeNeHb, C Kakoil abcop-
6upyetca 30 nocrne MHranAuMoHHOIo BO3AEWCTBUSA, criefoBaTenbHO, JOMKHO ObiTb BO3MOXHBIM NMPUMEPHO BbIMUCIUTD
BHYTpPEHHI010 103y 30, 0CHOBLIBasiCb Ha 3HAHWUU KOHLiEHTpaLmK Bo3geinctBus 30 o cTeneHu, B Kakoi coeguHeHune abcop-
OupyeTca yepes AbixaTenbHble NyTy.
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ABcopbupoBaHHyo J03Y MOXHO TakKe BbIYUCIINTL, OCHOBBLIBAsCH Ha 3HAaHWM KOHLUEHTpaLUui BO3AeNCTBUS, CKOPO-
CTW BEHTUNSALMMN B XXUBOTHBIX MOA BO3LEACTBUEM, [NUTENBHOCTU BO3AEHCTBUSA U cTeneHn abcopbLum Yepes AbixaTenbHble
nyT. Mcnone3sys faHHble [186] v [22] Bbinun ycTaHoBNEHEl NPUMEPHbIE BEIYUCIIEHWS OTHOCUTENBHOK abcopbuum Bo3zyLU-
Horo 30 Npu pasHbIX KOHLEHTpaLMsaX Bo3aencTena (cM. Tabnuuy G.1).

Tabnuya G.1— AbcopbuposaHHas go3a OO B Kpbicax Npu BO3JEACTBMU pasHbIX KOHUeHTpauuii 30 B Bo3ayxe

KoHueHTpauna BosgelicTens, ppm ABcopbupoBaHHbIf NPOUEHT, %
10 94
33 74
50 68
100 61
1000 36

BreluncneHve abcopbupoBaHHOW [o3bl B Makakax Cynomolgus ocHOBaHa Ha cpefHel CKOpOCTM BEHTUNAUUW
(0,83 M3/cyT), MONy4YeHHOM U3 3HaueHMit, coobleHHbIX duwwepom [52] Ans Makak Cynomolgus noa Bo3AeicTBUEM MeTa-
Hona.

G.3.3 Noaxoa oueHKU He KaHLlepOreHHOro pucka

3HadeHunaA Tl Ans HekaHUeporeHHbIX adpdekToB OO BbINK Nony4YeHsbl NyTem AeneHUs Hanbonee COOTBETCTBYIOLWMX
3HadeHnin NOAEL nnu LOAEL 13 nccrefoBaHunii Ha hakTopel HEONPEAENEeHHOCTH, YHUTLIBAA faHHbIe MO BApUaTUBHOCTU
oTBeTa Ha 30 B yernoBeveckux nonynaumax UF1, noTeHuuansHoR MexBUaoBoi pasHuLbl B AecTBeHHocTU UF2 1 Hepo-
cTatkos AaHHelx UF3. ISO 10993-17 nog4epkuBaeT UCMONL30BAHWE HaYYHbIX AaHHbIX, NPU UX HANU4YuK, ANA NONy4YeHUA
haKkTopoB HeonpedeneHHOCTH, MPUMEHAEMbIX K faHHbIM M3 KIHYEBbIX CCNEA0BaHNI TOKCUYHOCTU NPU NONYYEHUMN 3Ha-
YeHunii TI. Mcnonbaya ToT xe noaxof, AaHHbIE N0 BAaPUATUBHOCTU B 0TBETE Ha 30 B YenoBeYeckux Nnonynauuax u no Aen-
cTBeHHocTn 30 OT BMAA K BUAY ObInK UCNomb3oBaHbl AN nonyveHnsa 3HadeHnit UF1 u UF2 cootBeTcTBEHHO. DakTopsl,
NPUHATLIE BO BHUMaHWe Npu Bbibope 3HaveHusa UF1, BkniovaloT nonuMopdudeckyto skenpeccuto dhepmeHToB, MeTabonu-
supyrowx 30 B YenoBeYveckoi Nonynsynum, cnocobHOCTL pasHblX cTaguii 3abonesaHnsa MHMIMGMPoBaTb 3TU hEPMEHTHI 1
BapMaTMBHOCTb CMOCOBHOCTY BoccTaHaBnmBath yulepb AHK. YueT stux daktopos npusen k Beibopy 3HaueHusa ana UF1,
KOTOpPbLI BbILLE, YEM CTaHAapTHOE 3HadYeHne 10, koTopoe 06LIMHO UCTIONB3YIOT AN1A 3Toro NapaMeTpa. 1o KoHTpacTy Hay4-
Hble AaHHbIe U pe3ynsraThl apMakoKUHETUYECKOro MOAENUMpoBaHnA Ha dpuanonorudeckoi ocHose PBPK npegnonarator,
yTO felcTBEHHOCTb OO Mano pasfnuyaeTcs oT BUAa K BUAY, a, criefoBaTenbHO, 3Ha4eHue Huxe, 4em 10, AenseTca nog-
XoAAWmMM ansa UF2 no cpaBHeHUIO co cTaHAapTHEIM 10, KOTOpoe 0ObLIMHO UCMONBL3YIOT ANS STOro NapameTpa.

G.3.4 MNoaxop K oueHKe KaHLepPOreHHOro pucka

MpYMeHeHWe TecTa BECOMOCTM [OKa3aTeNbCTB MoKasbiBaeT, 4To OO SABMAETCH FeHOTOKCUYHBIM KaHLUEpPOreHoM U
YTO OMnyxonu, Habniogaemele Y XMBOTHLIX, TaKKe NPUMEHUMBI W K ntoaam. 1ISO 10993-17 no3BoNnsaeT pasnuyHbIe NOAXOAbI,
KoTopble MOryT 6bITb pacCMOTPEHbI NPU BLIMMCIIEHUN KaHLUEPOreHHOro 3HaveHusA Tl ANA FreHOTOKCUYHOrO KaHueporeHa.
Takum xe 06pa3om KaHLeporeHHble 3Ha4eHus1 Tl BbINo NONyYeHbl, UCMONb3ys MHOXECTBEHHLIE NOAXOAL!, @ UMEHHO: Npo-
cTan nuHelHasa akcTpanonsayus us LOAEL, npumeHeHune daktopos HeonpeneneHHocTn UF k LOAEL n npumeHeHne mo-
AennpoBaHWUA 403a-0TBET.

G.3.5 3phekThl, HE yunThbiBacMble NpU BbluMcneHUU 3HaveHui Tl ana 30

3HauveHus Tl gna 30, ocHoBaHHbIE Ha KaHLepOreHHbIX UKW HEeKaHLEPOreHHbIX apdekTax, HeobA3aTENbHO YUUTLI-
BaloT UMMYHONOrMdeckue adekThl, Takue Kak peakuum rmnepHyBCTBUTENBHOCTU U aHadUNaKkcus, a Taikoke HeobasaTtenb-
HO BKNIOYALOT Takne acdbdekThl, kKak remonua. MoryT notpe6osathes Apyrue noaxoab!, YTobb! 3aWUTUTL NALUUEHTOB OT 3TUX
adpekToB, KOTOpLIE cBA3aHbI ¢ Bo3geicTBuem 0.

G.4 HekaHueporeHHble 3HauyeHus Tl ana 30

G.4.1 Obwee npeacTaBneHune

BbluucneHune aHavyeHus Tl He Ha ocHoBe paka Ans 30 BKNIOYaET:

- Bblbop cooTBeTCTBYIOLWMX 3HaYeHnin NOAEL n LOAEL n3 nutepatypsl u

- BbIGOP hakTOpOB HeoMNpeAEeneHHOCTH AN1A yUeTa BapUaTUBHOCTHU B YENOBEYECKON NONYNALWUKY, MEXBUAOBON pa3-
HULbI B A€ACTBEHHOCTM U HEJOCTATKOB AaHHbIX.

OTun warn onucanel B G.4.2 n G.4.3.

G.4.2 Bbibop HayuHbIX uccrieaoBaHUi

G.4.2.1 KaTteropus orpaHu4eHHOro/anuTensLHOro BO3AencTBna

He cywecTByeT agekBaTHbIX AaHHbIX N0 TOKCUYHOCTW Pa3oBOi [03bl ANS ycTaHoBNeHUS T kaTeropum orpaHudeH-
Horo BosgeicteusA ansa 30. TeM He MeHee B ISO 10993-17 oTMeY€EHO, YTO BCE JOCTYMHbIE AaHHblE AOMKHbBI BbITh YYTEHbI
B KOHTeKCTe NoHWMaHusi o6Lero npounsa TokCUMHOCTM BellecTBa. OCHOBHLIM NOAXOAOM SIBNAETCA UCMONb30BaHUe AaH-
HbIX MO OCTPOIl TOKCUYHOCTU (HanpuMep, AaHHbIe cCnefoBaHuiA 14 o NN MeHee) Ars YCTaHOBMNEHUS NPeAenoB orpaHu-
YeHHOro BO34EeNCTBUSA MU KPaTKOCPOUHbIX NPeAernos.
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CnepoBaTernbHO, AaHHble 6onee fORrOCPOYHLIX MCCnefoBaHMii Bbinn UcnonL3oBaHbl ANS ycTaHoBNeHUS Tl kaTero-
pUW OrpaHN4EeHHOrO BO3L4ENCTBUA.

B tabnuue G.2 cyMMupoBaHbl Hanbonee sHa4YuMbIe laHHbIe Ans nonyyeHus Tl kaTeropun orpaHudeHHoro/annuTens-
HOro Bo3paeicTBMA. TeM He MEHee HYXHO y4eCTb, YTO Apyrue uccregoBaHus, KpoMe BKAIOYEHHBIX B cneaytowme Tadnuupl,
6NN paccMOTPeHbI B NpoLiecce ycTaHoBNeHUs 3HaveHuii Tl gna 30.

Byaapa v Byaapa [203] onucanu uccnegoBaHue, B KOTOpoM cobaku noflydanu NogKoxXHble MHbeKuMn 30 B fo3ax 6,
18 1 54 mr/kr (no3xe aganTupoBaHo Ha 36 mr/kr) B TeyeHne 30 nocnefoBaTenbHbIX CYTOK. TeM He MeHee Tak Kak UCnonb-
30Banocb HebOMNbLUOE KONMUYECTBO XUBOTHBIX, 3TU pe3yrbTaThl HENb3s C YBEPEHHOCTBLIO UCNONBL30BATL ANA YCTAaHOBNEHUA
orpaHndeHHoro/gnuTensHoro Tl.

Tabnuya G.2 — MccnegoBaHua, UCNONb3oBaHHbIE AN BbMUCNEHWUA Tl kKaTeropun orpaHUYEeHHOro/4NUTENBHOrO BO3-
pencteuna gna 30

. NOAEL, LOAEL, Uccneposa-
Bua MyTe Bosgenctene MrKT/ MEr/R S pekTol npn LOAEL e
MoTeps Beca, UIMEHEHUA B
Cobaka K 6, 18 unu 54 mr/kr 6 18 Koarynauum, nosblUEHHbIA [203]
exeaHeBHo - 30 cyT BEC NeYeHn, NoYeK u cene-
3€HKU
9, 18 36 wmr/ CHWXeHHaa mMaTepuHcKas
Kponuk BB €XeAHEeBHO Ha rectaLuoH- 9 18 P [82]
i, npubaska Beca
HbIA aeHb 4—16
10, 33 unm 100 mkr/kr CHuxeHune deTanbHoro
Kpeicbl | UHranayua | 6 4/cyT Ha recTaLOHHbIN 9 27,5 Beca [169]
heHb 6—15

CxopHoe 3HaveHne NOAEL ana OO 6bino nony4eHo B MHrANAUUMOHHOM UCCNefoBaHUU, NpoBeaeHHOM CHENMUHI-
coM [169]. CHxeHHbIN cheTanbHbIR Bec Habnoganca npy Bo3aencTeun Ha 344 6epemeHHble kpbickl duwepa 100 ppm 30
B TeyeHue 6 u/cyT Ha B-15-i geHb rectauyuu. Mocne sosgeictaua 33 ppm 3O HeraTUBHLIX 3hHEKTOB He Habnoaanochk.
WMcnonbaysa gaHHble abcopbupoBaHHO Ao3bl UccneaoBaHusa B [22], abcopbupoBaHHOil fo301, paBHou 33 ppm B [169],
ABNseTcA

33 ppm - 1,8 mMr/mM3/ppm - 0,29 mM3/cyT - 6/24 - 0,74/0,35 kr = 9,1 MI/KI/CyT.

NaeHTu4Hble 3HadeHns NOAEL uccnegosanuii B [82] 1 [169] noBbILWakoT yBEPEHHOCTL B UCMOMb30BaHWMN STOMO 3Ha-
YeHus B kKadecTBe Basbl ANs 3HaYeHWi Tl KaTeropumn orpaHUHeHHOro/ANUTENEHOro BO3AERCTBUS.

G.4.2.2 KaTeropus NOCTOAHHOro BO3A4ENCTBUSA

HaumMeHbLuas abcopbupoBaHHasa 4o3a, CBA3aHHas C HEraTMBHLIMU HeKaHLEPoreHHbIMKU addpekTaMu nocne fosro-
CPOYHOro WHransiLMoHHOro Bo3gencTauns S0 Ha sKCnepUMeHTanbHbIX XUBOTHbIX, cocTaBnsAeT 2,0 Mr/kr/cyT, OCHOBbIBasiCh
Ha peaynerartax, coobLeHHbIx JluH4yem [107]. 3Tn nccnegosatenu noaseprnu makak Cynomolgus 0 ppm 30, 50 ppm 30
unn 100 ppm 30 B TedeHue 7 Y/cyT, 5 cyT/Heq B TedeHUue 24 mec. CTaTUCTUHECKU 3HAYUMBIE CHUXEHWUS B YUCTIEHHOCTU U
MOABWXHOCTM CriepMaTo30Mg 0B Habnoganuck B 06eunx rpynnax, nogBepriyTeix 3O, N0 CPaBHEHWIO C KOHTPOMAMM.

OcHoBbIBasACh Ha cpefHEN CKOPOCTM BEHTUNALMK, U3MEPEHHON B Makakax Cynomolgus, NogBeprHyThix MeTaHomny
B uccnegosaHun dGuilepa u ap. [52] u npegnonoxeHuun, 4to npoueHT abcopbupoaHHoro 30 npu 50 ppm aBnsaeTca oau-
HakoBbIM ANS KpbIc U 06e3bsiH, abcopbupoBaHHoi f030ii nocne Bo3geicTBusa D0 sBnsSeTcs

50 ppm - 1,8 mr/mM3/ppm - 0,83 M3/cyT - 7/24 - 5/7 - 0,68/5,3 kr = 2,0 Mr/Kr/cyT.

S hekTsl Ha YUCIEHHOCTU U NOABWXKHOCTM criepMaTo3onsoB, HabnwpaeMele B UccnegoBaHnm JlnHya, cooTBeT-
CTBYIOT HabntofaembiM y nofei, noaseprHyTeiM 30 [5] 1 ApyruM napameTpam CnepmMaTo3oUA 0B, BhISIBMEHHbBIX Y aKcne-
pUMeHTarbHbIX XXUBOTHLIX (Hanpumep, [128]). bornee Toro, cTaTMcTUYECKU 3HAUYUMBIE CHWKEHWUS B YACIIEHHOCTM, NOABUX-
HOCTM UNnnM MopdPONorMn cnepMaTo3onaoB paccMaTpuBaloT Kak HeraTuBHble 3hpeKTbl B LeNsX YyCTaHOBNEHUS NpeaenoB
BO3JjeiicTBUA ANA coefuHeHun (cM. [126] n [188]). HakoHel, He cyllecTBYyeT MeXaHUCTUYECKON MPUYUHLI ANA Npeano-
noXeHus, 4to pesyneraTel, Habnogaemele B Makakax Cynomolgus, He 6yayT npuMeHUMbl AN YenoBeka. B pesynsraTte
060CHOBaHO MCMONbL30BaTb pesynbraTel, coobuweHHble B [107] Ans BelMUCNEHUS NOCTOAHHOIO napeHTepansHoro Tl gns
30, ocHOBLIBasACh Ha HeKaHLieporeHHbIxX achdekTax.
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G.4.3 Bbi6op dpakTopoB HeonpeaeneHHOCTU ANd HeKaHUeporeHHbIX a¢cekroB

Tabnuya G.3 — dakropbl HeonpegeneHHOCTU ANA BblYUCNeHns Tl

HasHaueHue dakTopa BenuuuHa

HOuanasoH OnucaHue
HeonpeAeneHHOCTU craHgaptHoro UF
UF1, unamsuayansHas sapu- Ona y4eTa BapMaTUBHOCTU OTBETa MeXAY CPeAHUM
aTMBHOCTb B 4enosedveckoit | OT 1 go 10 10 nokasarenem 3fopoBOW MONymsLUN U OTBETA HEKO-
nonynsawuu TOpOW NPONOPLMK HYBCTBUTENLHON cybnonynsauum

Onsa ydeta BO3MOXHOCTM, YTO YernoBek bornee uys-
Or118010 10 CTBUTENEH K HeraTMBHbIM adpeKTam CoefiuHeHUs,
YeM IKCNepUMEHTaSTbHBIE XXUBOTHLIE

UF2, mexBunaoBas akcTpano-
nsayus

Ona y4eTa orpaHn4eHunii TOKCUKONMOrUYECKUX AaH-
HbIX B Hanu4un Ana BblMUciieHUs T, BKnovas oT-
cytctBue 3HadeHuna NOAEL, otcytctBue NOAEL u3
AONFOCPOYHbLIX WUCCNEAOBaHUA U HeJoCTaTOK AaH-
HbIX MO KIIMHMYECKU COOTBETCTBYIOLEMY MyTU BO3-
aencrena

UF3, kayecTBO U penesaHT-
HOCTb 3KcrnepuMeHTanbHbiX | OT 1 go 100 Het
AaHHbIX

G.4.3.1 uguBmnayanbHasi BapuabunbHocts UF1

G.4.3.1.1 ObLyee npeacTaBneHue

B ISO 10993-17 oTMeYeHO, YTO NpefnouTUTENbHO UMETb aKTyanbHble AaHHbIe ANA OLUEHKWU YenoBeYeckon Bapu-
aTUBHOCTW ANs Toro, YTobbl onpefenuTb BENUUMHY 3Ha4YeHus, BoibpaHHoro ans UF1. K cyacTbio, CyLECTBYIOT AaHHbIE
ANA XxapakTepucTuku BapmabenbHocTH oTBeToB Ha OO pasnu4HbIX GUOMapKepOB B YeNoBEYECKUX NONYNALMSAX, B OCHOB-
HOM B NPOWU3BOACTBEHHLIX koropTax. Hanpumep, ®ykc [54] Habniogan «3aMeTHble WHAUBUAYaANbHbIE PasnUYua B Noa-
BEPXEHHOCTU» B paboTHUKax, noasepriumxca 30, paspbiBaM ofHouenodeyHon AHK B MOHOHYKNEapHbIX KNeTkax nepu-
chepudeckoit KpoBu. STU UccnegoBaTenu UAeHTUDULMPOBanu ase cybnonynauyun cpeamn paboTHUKoB, NPodeCcCUOHaNBHO
nogseprwmxcs 30, «bornee YyBCTBUTENbLHYIO» TPYNNy U «MeHee YyBCTBUTENbHYIO» rpynny. Cpean HeKypAWuX B MeHee
YyBCTBUTENbHOW rpynne camas Huskas koHueHTpauust 3O (4 4 cpeHEB3BeLLEHHOW KOHUeHTpauun, TWA), cBasaHHas ¢
paspbiBamMu ofHoLenodeqHoi JHK, 6bina 3,5 Mr/m3. Cpean HekypsLLx B 6oniee 4yBCTBUTENLHOI rpynne camas HU3Kas
KOHLeHTpaLus DO, cBs3aHHas ¢ paspbiBaMu ofHouenodedHoin JHK, 6eina 0,6 Mr/m3. CnefosaTtenkHo, 3HadeHne UF1
no MeHblueil mepe 6 (3,6/0,6) HeobxofuMMO ANS 3alUWTEl HyBCTBUTENBHLIX NUL B «6onee 4yBCTBUTENBLHOW» rpynne ot
3TOr0 KOHKPETHOrO reHOTOKCMYHOro achdhekTa. PasnunyHble hakTopsl MOryT GbiTe NPUYMUHON 3TOW BAapMaTUBHOCTU OTBETA
Ha 30, BKtouas NonMmMopduyecKyto aKkcrpeccuto epMeHToB, OTBETCTBEHHBIX 3a MeTabonuam 30 (n3odopm TeTa 1 ry-
TaTUoH-TpaHchepasbl U 3NOKCUArnaponassl), U BapuabunsHOCTL B MexaHnamax BoccTaHoBneHus AHK. lononHuTtensHo
CYLLECTBYHOT (pakTopkl, KOTOPbIE MOMYT MOBLICUTE YYBCTBUTENBHOCTb TAXENOBO0MBHLIX M paHEHbBIX NALMEHTOB K HeraTuB-
HbIM adppekTam SO OTHOCUTENBHO ObLLei NONYNALMK, TaKUM Kak UHrMBUpoBaHue MeTabonn4ecknx epmeHToB, KoTopble
urpatoT ponb B feTokcudukaumn 30O 1 CHUKEHUW YPOBHEH CONPSKEHHBIX (hakTopoB, HEOBXOAUMBIX ANS OCYLLECTBNEHNS
hepMeHTHbIX peakumii (Hanpumep, rmyTaTuoH). Kak criefcTene, BapuaTMBHOCTL, Habntogaemas B oteeTe Ha S0 B obLei
nonynauumn, He obasaTenbHoO OTpaXaeT BapuaTUBHOCTL OTBETa, Habniogaemyto B nonynsuuu nayuertos. Criegosarens-
Ho, BapuabenbHOCTb 0TBETa, HabntogaeMas B 340pOBbLIX B3POCHbIX MONYRSALUUsX, NpodeccuoHansHo nogsepraembix 30
(cM. [54]), MOXET HEMOMNHO NpeACcTaBUTL BapUaHTHOCTb, Habnopaemyto cpegyu NauMeHToB, NoABepPKeHHbIX 0.

Kaxablii n3 haktopoB, KOTOPbLIA MOXET JOMONHATL BApUMaTUBHOCTb B YENOBEYECKOWH NOMNYNALMM NO OTHOLLEHWIO K
HeraTuBHbIM 3hdhekTaM, cBsA3aHHbIM ¢ Bo3aeiicTBueM B0, ByfeT UccneaoBaH B JaHHOW cekuun ¢ Lenbio onpegeneHus
3HaveHus UF1, koTopoe ByfeT agekBaTHO 3alyuiaTe HYyBCTBUTENbHbIE CyBnonynsayum.

G.4.3.1.2 Nonumopdmram epMeHToB geTokeudpukaum 30

G.4.3.1.2.1 Obwme nonoxeHus

30 meTabonuanpyeTces W, crnefosaTenbHo, AETOKCMDULIMPYETCA B rpbidyHax 1 YeroBeke ABYMS (hepMeHTaMu: n3o-
cdopMom TeTa 1 ryTaTuoH-TpaHcdepasbl GSTT1 u snokeuarugponasoit EH. Oba aTux depmMeHTa nonuMopduyecku Bbl-
paxkeHbl B Yenoseyecko nonynauum (Hanpumep, [182], [183] n [184]). CnepcTBMeM 3TUX NONUMOPGU3IMOB SBNSETCA TO,
4TO ONPEZENeHHLI MPOLEHT YeNoBeYeCcKoi NONYNALMMU OXMAAEMO UMEET CHIKEHHYIO cnocoBHocTb MeTabonuaaummn 90
Mo OTHOLLUEHUIO K ocTanbHOoW nomynaumun. Tak kak 3O AeToKCUPULMPYETCS aTUMKU epMeHTaMm, OXULaeMo, YTo Mogm
CO CHUWXeHHO MeTabonusaumeit 3O HaxoAATCs B rpynne MoBbILLEHHOMO PUCKa HeraTUBHLIX 3PPEKTOB MO OTHOLLEHMIO
K ocTanbHoi nonynauun. 3Ha4uTensHoe BHUMaHue 6bio yaeneHo ponu, urpaemoii nonumopdgusmom GSTT1, B Bapua-
TUBHOCTW oTBeTa Ha OO, Habnogaemol B YenoBedeckux nonynauusx (Hanpumep, [50]). Tem He meHee 3O B YenoBeke B
OCHOBHOM MeTabonuaupyetcs EH; cnegoBatenbHO, MOXHO NPeANOnoXuUTb, YTo nonuMopdunaMm GSTT1 He JormKeH 3Haun-
TenbHO BMNUATL Ha BapnabenbHOCTL OTBETa B YenoBeveckoi nonynaunMu. HecMoTpsA Ha NpUHATY OCHOBHYIO pons EH B
meTabonuname 30 B YernoBeke, Mano BHUMaHWSA yAensanock NoTeHUWansHoi ponu nonuMopdmuama EH nnu nHrubnposa-
Hua Metabonusma 30, u, Kak cneicTBUe, PUCKY, BbiaBaHHOMY BosgeicTeneM 30. Bnuanue nonumopdusma GSTT1 n EH
Ha oTBeT Ha 30 B YenoBeyeckoi nonynsAuun obeyxgaetes B G.4.3.1.2.2 1 G.4.3.1.2.3.
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(G.4.3.1.2.2 Ponb nonumopduama GSTT1 B BapuaTMBHOCTU OTBETA YeNOBEYECKOR nonynaumn Ha 30

YacTtoTa Hynesoro reHotuna GSTT1 MoxeT AocTuratb 54 % B HEKOTOPLIX NONyNAUMAX (cM. [B]), HO BOMBLUMHCTBO
Hay4HbIX [OKNaf0B COOBLLaeT 0 3Ha4YeHusX B AnanasoHe ot 17 % o 25 % (Hanpumep, [158]) B 3aBUCUMOCTM OT nonyns-
Lnn. Tak Kak Hyrnesoi reHoTun GSTT1 cBA3aH CO CHUXEHHON akTUBHOCTLIO chepMeHTa GSTT1, 3HaYUTeNbHbIA NpoLeHT
NoNynALUMU MOXET HaxogWUTLCA B rpynne NoBbILLEHHOTO pUCKa HeraTUBHBIX SdEKTOB, cBsA3aHHbIX ¢ J0.

Hynesoi reHoTun GSTT1 okasbiBaeT ocoboe BNMAHWE Ha YpOBHU aAdyKTOB remornobuHa y nuy, noaeepriumxcst 30
(cm. Tabnuyy G.4).

Tabnuuya G.4 — ekt nonumopcmama GSTT1 Ha ypoOBHM afAyKTOB reMornobuHa B KOHBIOraTOPHBIX M HEKOHBHOra-
TOPHLIX NOMyNALMSAX

WUccneposaHue CpepHsas pasHuLa B oTBeTe MeXAy nonynaumamu GSTT1+ n HynesbiM GSTT1
[53] 3
[130] 2
[182] 1,5
[50] 1,5
[205] 21

Pesynerathl, NpuBeAeHHbIe B Tabnuue G.4, npegnonararoT, 4To NONynAuWMN ¢ HyneBbiM reHoTunom GSTT1 umetot
BHYTpeHHIot0 o3y 30 B nonropa-Tpu pasa Bblle, TeM He MEHee CpaBHeHWe CpeaHei pasHuLbl Mexay ABYMS nonyns-
LMAMMU HEeJOOLIEHMBAET pasHULYY MeXay /10301, CBA3AHHOW co cpefHUM oTBeToM B GSTT 1+ 1 HMXKHEM npouUeHTune no-
nynauuu Hynesoro GSTT1.

XOT4 flaHHbIE MOKa3biBaloT ACHYIO 3aBUCUMOCTb akcnpeccun GSTT1 oT ypoBHel aaayKToB remornobuHa y nuu, nog-
Bepriunxea 90, AaHHble No BNUsaHU0 nonuMopdunama GSTT1 Ha uHaykuyuio CXO HeogHopoaHEl. Xannuep [64] coobuyaer,
yTo MHAYKUMA CXO B nepudpepundecknx numcouuTax nuy ¢ HynesbiM GSTT1 Gbina ropas3ao selwe, Yem B GSTT1; Tem
He MeHee LLipogep [163] n Bunke [202] coobuwator 06 0MeHb CKPOMHBIX NOBLILEHUAX B POHOBLIX YpoBHsAX CXO y nu ¢
HynesBblM GSTT1 no cpaBHEHUIO ¢ HocuTenaMmn reHotuna GSTT1. B coveTaHun 3TU pe3ynsTaThl Npeanonaratot, YTo no-
numopduam GSTT1 BeAeT K NOBLILEHHEIM YPOBHAM agaykToB Hgb, HO NULIb CKPOMHO YBEMNUUMBAIOT FEeHOTOKCUYECKne
appekThl 30 y cnabbix KOHBHOraToB.

BaxHo oTMeTUTb, 4To HyneBoi reHoTn GSTT1 cBA3aH € NOBbLILLIEHHLIM PUCKOM ONpefeneHHbIX BUA0B paka (Hanpu-
Mmep, [48] 1 [207]), HO HeobsA3aTenbHO C BUAAMM paka, CBA3aHHbIMU ¢ BosgeiictBuem 30.

(G.4.3.1.2.3 Ponb nonumopdusmMa anokcuarngponassl B BapUaTMBHOCTU OTBETA YernoBeYeckux nonynaumii Ha 30

Tak xe kKak u GSTT1, akcnpeccua EH nonuMopduyueckn BolpaxaeTcs B YenoBedeckoih nonynsyuv (cM. [69] n [144]),
B peaynkTaTe BapuaTUBHOCTL B akTUBHOCTM EH y YenoBeka MOXeT ObITb 3HaumTenbHoW. Hanpumep, Meptec [123] obHa-
pyxun 63-KpaTHyt0 BapuaTMBHOCTL B MeTabonusme cybetpata EH obpaslaMu nedeHw yenoseka; TeM He meHee 90 %
06pasLioB OTKNOHSANMUCE MeHee YeM Ha akTop 3 oT MeanaHel. KuttepuHram n gp. [90] cyMMupoBanu BAusH1eE noanmMop-
dmama EH Ha akTuBHOCTL EH B Yenoseveckoii nonynsauum, otMevas, yto: «lpn obobLieHnn pe3ynsTaTtoB 3TUX Uccre-
LOBaHUIA KaXXeTcs, YTO HU Y OAHOro YerioBeka He OTCYTCTBYET nornHocThio HYL1 (MukpocomarnbHasa snokcuarugpornasa),
HO CYLECTBYET HeKoTopas cTeneHb WHAMBWAYanbHOW BapuaTUBHOCTU B renaTYeckoil akTUBHOCTU, XOTA BONbLUMHCTBO
nonynauuu oxesatbiBaeT 10-KpaTHLIA Anana3oH».

Ecnu Becb AnanasoH aktuBHocTWM EH B YenoBeveckol nonynauum (Bkitoydasn cnabblx 1 6eIcTpeiX MeTabonvaaTopos)
MoXeT BbiTb oxBadeH daktopoM 10, pa3HuLa B akTUBHOCTU MeXAY CPEAHUM NokaszaTenemM nonynsuum u cambliMu cnabbi-
MU MeTabonumaaTopamu, BO3MOXHO, MOXET ObITb onncaHa gakTtopom 5, B 3aBUCMMOCTU OT POpMbI pacnpegeneHus.

BapwatusHocTb B akTuBHocTM EH, Habniogaemoll B YernoBeyeckol nonynsuvu, Gelna cBA3aHa ¢ MOBbILUEHHBIM
PVUCKOM HEKOTOpbIX BMLOB paka, HO He obsA3aTenbHO C BMAAMU paka, cBA3aHHbIMU C BosgeiictBuem 3O. Hanpumep,
MakmurH 1 gp. [121] Habnoganu ABYKpaTHOE MOBbILIEHWE renaTouUenionsApHbIX KapuMHOM B KWTaCKOM HaceneHuu
€ NoNMMOopUIMOM, KOTOPLIA NPUBEN K CHWKEHHOR akTUBHOCTU EH. [JononHUTENBHO CHUXEHHas cnocobHocTe MeTabo-
NW3NpoBaTb 3NOKCUALI AMOKCUAMMAPONa3ol bbina cBA3aHa ¢ NOBLILLEHHBEIM PUCKOM CUHAPOMa deTanbHOro rugaHTonHa
W LpPYrUX TOKCMYHOCTEN, CBA3a@HHLIX C MPUMEHEHWEM aHTUKOHBYNbCaHTOB (CM. [93]). MpeanonoxuTtensHo, Tak Kak 30
feTokcudpuumpyetca nytem EH, nuuya co cHUXeHHoW akTuBHOCTbi0 EH B pesynsraTte cHUKeHHOR NONMMOpPKUYECcKOi 3Ke-
npeccun dhepmeHTa MOryT BbITk B rpynne NOBbILUEHHOMO pUcka HeraTuBHbIX 3deKToB, CBA3aHHbIX ¢ 3O, N0 OTHOLLEHWIO
K Nydam B Nonynsyum, kotopele ahdeKkTUBHO MeTabonmanpyoT SnoKcuabl.

(G.4.3.1.3 UHrubnpoeaHune depmMeHTOB AeToKcUdmkaLum 30

G.4.3.1.3.1 MHrnbuposaHue npu 6o1e3HEHHBIX COCTOAHMSAX

AKTMBHOCTb 3MOKCUATrMZponasbl MHrMbupoBaHa Npu onpefderneHHblX GonesHeHHbIX COCTOSHUAX, TakUX Kak 3H4o-
TOKCMKO3 U TpaBMaTU4eCKWi LIOK. BBegeHWe GakTepnanbHOro SHLOTOKCMHa KpbicaM WHIrMbupoBana Kak akTuBHocTb EH
(cm. [49]), Tak n sKkcnpeccuto reHa EH (cM. [36]). MukpocoManeHasa EH 6eina uHrubuposana npumepHo 50 % B XMBOTHOR
mMogenu Tpaemel (cMm. [60]).
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MpeanonoxuTensHo, MeTabonuaMm 30O MOXET ObiTh HapyLleH npn 60Me3HeHHbIX COCTOSHUSAX, KOTOpLIE NMPUBOAST K
orpaHu4eHHol cnocobHocTn EH.

G.4.3.1.3.2 NHrnbuposaHue nekapcteamu 1 ApYyruMu coeaUHEHNAMU

Bbino npogeMoHCTPUpOBaHO, YTO @HTUKOHBYNbLCAHTLI, BasibnpoeBas KWCoTa U BalbNpoMug UHIMGUPYIOT akTuB-
HocTb EH B YernoBeke npu TepaneBTUYECKUX KOHLEHTpaLuax [88]. CunTaeTcs, YTO 3TO MHIMBUpPOBaHUE UrpaeT Posib B MNo-
BLILUEHHOW TepaToreHHOCTW, Habntogaemoii nocne COBMECTHOMO BO3AEACTBIUSA BaribNpOeBON KUCNOThI U Apyrux NpoTMBO-
3MNUNeNTUYECKUX NEKapCTB Y NaLUeHTOB ¢ anNuUnencuei.

3HayeHune nHrMbunposaHmns epMmeHTa

dapmakokuHeTu4eckas mogens 30 Ha dusnonorudeckoir ocHose PBPK, paspabotaHHan PeHHennom n bpayHoM
[51], MoXeT GbITb UcToNb3oBaHa A5 creyMdUYHOro onpeaenerHuns BNuAHUA uHrnbnTopos GSTT1 u EH Ha BHYTpeHHIoH
fosy 30. AHanus 4yBCTBUTENBbHOCTW, NPOBEAEHHbIA STUMU UCCreaoBaTeNsAMU, KOTOPLIA KaxAbli NapaMeTp UMeeT Ha
MOAenMpoBaHHble KoHUeHTpaumn 30 B BEHO3HOM KpOBYW, MOKasan, YTo U3MEHeHUs 3Ha4eHuii 4na napametpa GST V.
B MOJENU UMENu 3Ha4YuTenbHoe BusHUe Ha KoHUeHTpauuio 30 B BEHO3HOW KPOBU MbILLEN W KPbIC, HO He ntopei. Ha-
NPOTUB, USMeHeHUs 3HadeHWii A4na napameTpa EH V., B Modenu umenu cepbesHoe BUSHUE Ha KOHUeHTpauuo 30 B
BEHO3HOIi KPOBU YenoBeka, HO He MbILLei W Kpbic. KoathdULIMEHT YyBCTBUTENBHOCTU AN NapameTpa EH V.. vy ntofei
6bin npuMepHo — 0,4 %. Takum oBpasoM, NPy KaxaoM cokpalleHun Ha 1 % aHadeHus gna EH V..., oXngaetcs, 4To KoH-
LeHTpauma S0 B BeHO3HOW KpoBM yBenudutes Ha 0,4 %. CrnegoeatensHo, 50 %-Hoe uHrMbuposaHue EH, kotopas MoxeT
NPOWU3ONTU NPU HEKOTOPLIX BONE3HEHHLIX COCTOAHUAX (Hanpumep, TpaBma, cencuc), byaet caszaHo ¢ 20 %-HbIM NOBbI-
LeHneM KoHUeHTpauun 3O B BeHO3HOM KpoBu. OxnaaeTcs, YTo nHrmbutop GSTT1 GyAeT Mano BNUATL Ha KOHLEHTpaLMto
30 B BEHO3HOI KpoBU y ntofeir. Takum o6pasoMm, XOTs UHrMOUpoBaHue EH MoXeT npuBecTU K BaXKHbLIM KITMHUHYECKUM Mo-
cnefcTBuAM (HanpuMep, B3aumogeicTBue nekapeTs), BAUAHUA UHrMbutopa EH Ha oLeHeHHble BHYTpeHHUe Ao3bl 30 y
yenoBeKa MOryT ObITb yUTeHbl hakTOPOM 2 UM MEHEE, OCHOBLIBasACH Ha pesynbraTax MogenuposaHus PBPK.

G.4.3.1.4 YpoBHU rnyTaTuoHa

Oetokeudukauma 30 Yepes nyTb GSTT1 TpebyeT f0CTaTOUHLIX YPOBHEN SHAOMEHHOro rMyTaTUOHA B TKAHAX B Ka-
YecTBe COnyTCTBYHOLLEro hakTopa. Heckonbko UCCNeAoBaHUA Nokasasu, YTo TsxkenobonbHble UNu nocneonepaunoHHLIe
nayueHTsl 06bl4HO UMEKT Gornee HU3KWe TKaHeBble YPOBHU COKpaLLeHHOro myTtatuoHa GSH, 4em 3aoposble niogun. Ha-
npumMep, BepHepmaH [197] 0BHapyxun, 4YTo onepauus u Taxenoe 3aboneBaHWe CHUXAIOT YPOBHU MyTaTuoHa Ha 40 %. B
pesynerate TsxenobonsHble nayueHTsl MoryT BbiTe B rpynne NOBLILLEHHOO pucka Npu pasBuTuK ahPeKToB, CBA3AHHBIX
¢ 30, no cpaBHEHUIO CO 340POBLIMU O bMU.

G.4.3.1.5 NonumMopdunam crocobHocTu BoccTaHoBneHna AHK

Opyron dhapmakoguHamudeckuii daktop, nonUMopdusM B reHax, CBsi3aHHbIX ¢ BoccTaHoBneHwem [HK, a Takke
MeTabonn3MoM KaHLeporeHoB, MOXET UMETb BNUsiHWE Ha puck paka (cM. [73]). NpeanonaraeTcs, YTo nuua ¢ Headdek-
TUBHBLIMW MexaHu3mMamu BoccTaHoBneHus [HK MoryT 6biTk B Fpynne NOBLILWEHHOrO pUcka HeraTuBHbIX addekToB, cBsi-
3aHHbIX ¢ D0, YeM GONbLUMHCTBO NUL, B OCHOBHOI nonynsuuun. CyLecTBYIOT HEKOTopble faHHble UccnefoBaHuil B Noa-
JepXKy aToro ytBepxaenusi. Hueapa [138] o6Hapyxun o 20-kpaTHOro yBenu4deHust CKOpocTu MyTaLumn npu OTCYTCTBUK
MaTepUHCKON 3KCLIM3UOHHOI penapauum HykrneotugoB NER B Apo3odunax, NoaBeprHyThLIX BEICOKUM KOHUEHTpauuam 30,
Mo CPaBHEHUIO C YCIOBUSAMU, NO3BONSAIOLLMMIN BOCCTaHOBNEHNE. TeM He MeHee 3Ta NOBLILLEHHAA CKOPOCTb MyTaLuK He
Habnioaanacek y Apo3odun npu Gonee HU3KKUX fo3ax. TakuM 06pa3oM, HECMOTPSA Ha TO, YTO He3(EKTUBHOE BOCCTAHOB-
nexune JHK MoXeT NOMeCcTUTb HEKOTOPLIX ML, B TPy NOBLILEHHOMO pUCKa HeraTuBHLIX 3P eKToB, cBA3aHHLIX ¢ 30,
He SIBMSETCS BO3MOXHBIM OLIEHUTb AaHHble nonuMopdusma socctaHoBnenns JHK B kKonu4ecTBEHHOM BbIpaXXeHUU Ans
onpegenenusi 3HaveHusa UF1 ana 30.

CoBoKynHas BapuaTUBHOCTb

Kak obcyxaanoch Bhile, pasnnyHble hapMakoKMHETYeCKUe hakTopbl MOryT NPUBECTU K CHUKEHHON cnocobHo-
cTn MeTabonuanpoBaTb U, cregoBaTenbHo, geTokcuduuympoatb 30 Y HEKOTOPLIX NAUMEHTOB. 3TN haKkTopbl BKNKOYAKOT
nonuMopduueckyto akcnpeccuto GSTT1 u EH, nHrmbuposanne EH nekapctBamu U ApyruMuU COEANHEHUAMU, a TakkKe
CHWXeHHYI0 akTuBHOCTbL EH npm onpefenerHbix 60n1e3HeHHbIX COCTOAHUAX. [ONONHUTENBHO pasnuyHble dapmakognHa-
MUdeckue akTopbl, TaKWe Kak CHUKEHHbIE YPOBHU MYTaTUOHA B TKAHAX TAXEN060MbHBIX NAaLUUeHTOB U NONUMOPKU3M B
cnocobHocTu BoccTaHoBneHus OHK, MoryT caenatb TKaHU-MULLEHN OTAENbHBIX NUY 6onee noaBepXeHHbIMK yuiepby oT
30. HeBO3MOXHO UCMOMb30BaTh 3TU faHHbLIE B KONUYECTBEHHOM BblpaXeHUU AN Bbibopa sHaveHun ana UF1; TeM He
MeHee 3TU aKTopkl, paccMaTpuBaeMble B COBOKYNHOCTW, MOTYT NpeaocTaBuTL WHdopMaLuio B npouecce Bbibopa UF
NS XapaKTepucTUK UHAMBUAYarnsHOW BapuabensHOCTH oTBeTa Ha 30.

BoamoxHo o6ocHoBaTb 3HadeHne UF1 no meHblel mepe B 6, OCHOBbIBasCb Ha BapUaHTHOCTW B AaHHbIX Buo-
MapkepoB reMorniobuHa, coobLleHHbIX OyKCoM [54], TeM He MeHee 3TO 3Ha4YeHWe, BO3MOXHO, HEAOCTaTOMHO OTpaXaeT
pasHuLy Mexay CpeAHUM OTBETOM B 340POBOIA NONYNALMK U OTBETOM YyBCTBUTENbHLIX MWL, B NONYNALMK TKeNobonbHbIX
naLeHToB.

KHyaceH [91] paccMaTtpuBan BNUsSHUE MHOXECTBEHHBIX (haKkTOpoB, BO3aeWCTBYOLWMX Ha MeTabonuyeckyto cnocob-
HocTb no BenuiuHe UF ans yyeta mHausnayansHoi BapnabensHocTn u otmeTun: «Mpu oueHke pucka «dakrop» 6esonac-
HOCTH, paBHblii 10, 06bIMHO OBLLENPUHAT ANS y4YeTa MEXUHAMBUAYaNbHOW U3MeH4YnBocTU. OB30op nuTepaTypbl 060CHO-
BbIBaeT hakTop co 3HayeHueM 10, NP1 paccMOTPEHUN OANHOYHBIX NONUMOPGU3MOB. TeM HE MeHee Yy HEKOTOpbIX ML C
reHeTU4eCcKUMU HapyLIEHUSIMM 06MeHa BeLLECTB, a Takke APYyrMMU NaTONOrNAMK, HanpuMep AecdeKTHOe BOCCTaHOBINEHNE
IOHK, HU3KkuiA anuMeHTapHbIi cTaTyc U T. 4., PUCK MOXET 6biThb Bhilwe dhakTopa 6esonacHocTn, pasHoro 10».
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OBWuin adpdpeKkT 3TUX haKTOPOB HEU3BECTEH; TEM HE MeHee AaHHbIe B LiENoM NpegnonaratoT, YTo 3HadYeHne Ans
UF1 BbiWwe, Yem cTaHaapTHoe 10, 6biro 6kl npuemneMbiM. B pesynsrate HavGonee YyBCTBUTENBHBIE Nonynsauun GynyTt
ajiekBaTHo sawuerbl UF1 — 30 ans yyeTa uHAUBULYanbHOW BapuaHTHOCTU.

G.4.3.2 MexBugosble pasnuuna UF2

G.4.3.2.1 Obulee npeacTaeneHve

Mpexae YemM paccMOTpeHbl MEXBUAOBLIE pasnuyuns B AeWCTBEHHOCTN NPU BblYMCNEHUN 3HadeHuns ana UF2, Bax-
HO 3aAaTbCs BONPOCOM, 06LEKTUBHEI NN pesynbTaThl, Habnogaemele B SKCNEepUMEHTanNbHBIX XWUBOTHLIX, NOABEPKEHHLIX
30, ana vyenoseka. Kak obcyxganoch B G.4.2.1 n G.4.2.2, KpUTUHECKUMU KOHEYHBIMU TOMKaMM Ans Beluucnenusa Tl ans
30 ABNATCA CHWKEHHbLIA BEC Y KPONUKOB (KaTeropus orpaHuydeHHoro/anutensHoro sosgeictesua LOAEL) n usmeHeH-
Hbll cnepMaToreHes u TecTUKYNApHLIA addekT y makak Cynomolgus (kaTeropust anutensHoro sosaeicteua LOAEL ana
HekaHLeporeHHbIX adpcpekToB). CokpalleHHoe MOBhILLIEHNE Beca B 3KCMEepPUMEHTaNbHbIX XUBOTHLIX SBNSeTCS obLWmM
adhheKkToM, paccMaTpmBaeMbiM Kak HeraTUBHbIA U 06LEKTUBHbLIA AN YCTaHOBNEHUS 3Ha4YeHWin TI. CnepmaToreHes B He
YernoBekoobpasHbIX MpUMaTax OpraHn3aLMOHHO CXOX C MPOLECCOM, MPOUCXOAALUMM Y YerloBeKa, C TOUKU 3peHUs NPOAOs-
XKUTENbHOCTU LiMKNa cnepMaToreHesa, ANUMTENbHOCTU ciepmartoreHesa U Kornmyectsa MUTOTUYECKUX AeneHunii (cM. [124] n
[195]). CnepoBaTenbHO, HeYernoBekoobpasHble NpuMaThl bW onucaHbl Kak NOAXOASLas Mogenb ANs SKcnepuMeHTarb-
HbIX UccnefoBaHuii cnepmMartoreHesa Yernoseka. 1o aHanornm, MOXXHO NpegnonoXuTb, YTO 3hPeKThl, OKazaHHbIe Ha 3TOT
npouecc u Bbl3BaHHble 30, HabntogaeMble B Makakax Cynomolgus, 6ygyT npUMeHUMBI K YenoBeky. Tak Kak cuuTaeTcs,
410 3O OKasblBaeT KaHLeporeHHbI apdeKT Kak NpsAMOoi AeACTBYIOLLMIA reHOTOKCUYHBINA KaHueporeH, addekTsl, Habnto-
flaeMble B 9KCNepUMeHTanbHbIX XXUBOTHBIX, NPAMO NPUMEHUMBI K YEMNOBEKY.

OcHoBbIBasACb Ha anfoMeTpuMYecknX NpuHLUMNax, NpegnonaraeTcs, YTo YeroBek sensAeTcs 6onee YyBCTBUTENbHLIM
K HeraTuBHbIM adhpeKTaM XUMUYECKUX COeMHEHWNIA, YeM 3KCNIepUMeHTarbHbIE XUBOTHbIE (CM. [127]). B pesynbraTte cTaH-
AapTHblh UF — 10 pekoMeHpyetea B ISO 10993-17 ana yyeTa npeanonaraemMoil pasHulbl B J€ACTBEHHOCTU coeMHEHUSA
ANA KCNepUMEHTanbHbIX XXUBOTHLIX U AN YenoBeka. TeM He MeHee HeKkoTopble Habopkl JoKasaTensCTB Npeanonarator,
4YTO AelcTBeHHOCTb OO aKBMBaNeHTHa AnA Bcex BuAoB. Kak Bonee AeTansHO onvcaHo HUXeE, pesynsrathl hapMakoku-
HeTUYeCcKoro MofenupoBaHusa Ha duanonorundeckoin ocHose PBPK npefgnonaratoTr, 4To oxugaeMan BHYTPEHHAS Jo3a B
KpOBW MbILLEW, KpbIC U YerioBeka OyfeT oAnHAKoBOI MOCIe WHransLMOHHOrO BO34eiCTBUS onpefesieHHOW KOHLEHTpaLu-
el 0. PeaynbraTthl akcnepuMmeHTa PBPK-MofenupoBaHnsa NOATBEPXAAKTCA AaHHBIMUA NO 3KBUBANEHTHOCTWU BMAOB MO
BHYTPEHHEN fo3e DO U CXOXUX COSANHEHWIA (NPONUIEHOKCUA, CTUPOMNOKCUA) NOCNe UHraNALUWOHHOro Bo3aencTeus. Bee
3TV haKTopbl NoaAepXuBatoT BbIGOp 3HaveHns B 1 4na UF2 Ans Ucnonb3oBaHWUs NpU BblMUCASHUM 3HaueHwii Tl gna 30.

G.4.3.2.2 PeayneraTel PBPK-MoaenuposaHus

Wcnonb3yst mogene PBPK, ynomsHyTyto paHee, ®eHHenn u BpayH [51] o6Hapyxunu, 4to paccHuTaHHble BHYTPEH-
Hue gosbl 30 [nnowagb noja Kpueoit (AUC) B KpoBuU] BbINU 3KBUBANEHTHLI Y MEILLENR, KPLIC U YeroBeKa Mocrne MHransauum
HWU3KUX KOHLeHTpaumii 0 B TedeHue 6 Y (cMm. Tabnuyy G.5).

Tabnuya G.5— PaccuntaHHasi BHyTpeHHSs fo3a nocne uHranayum 30

KoHueHTpauua 30, ppm

Buag AUC, Mr - u/n

Mbilb Kpbica Yernosek
1 0,044 0,059 0,056
10 0,44 0,59 0,57

CxopncTsa B 0B B OTBETE

Mcnonb3ysa ypoBHU agAyKToB reMorrobuHa Kak uHAeKC BHYTPEHHeN fo3bl, OpeHbepr u TopHkBuUCT [45] obHapy-
XWUIK, YTO CTeMeHb MOBbILLEHUS B YPOBHSX aaAyKToB Obina NOCTOAHHOW ANs BCeX BMAOB, MOABEPrHYTHIX OAMHAKOBOM
KoHUeHTpauuu 30. Taloke BHYTpeHHSIA fo3a 30 oT Bo3gencTBUA 0AMHaKoBOM koHUeHTpauun 30 6bina cxoxei Ans Bcex
BugoB (cM. Tabnuuy G.6).

Tabnuya G.6 — MexBugoBble cpaBHeHUsI BHyTpeHHel fo3bl S0 [45]

MeTpuka A03bl Bug
MbiLwb Kpbica Yenosek
HOEtVal nosblweHue agaykra ot 1 ppmh 12 16 12
[o3a B kposu, MMh ppm~? 0,5 0,35 0,3

MexBunaoBoe cpaBHeHUE AEeACTBEHHOCTU CXOHbIX 3MOKCHA 0B

Cerep6ak [165] coobwmn, 4to ypoBHu agaykToB JHK in vivo nocne nHransuuoHHoOro Bo3genicTBUSA NPonueHoKCu-
AoM 6binu MeXBUAOBO aKBUBANeHTHLI. C ToUKK 3peHus dapmakoguHamukn beopre n ap. [23] 06Hapyxunu cxoxue ypoBHM
paspbiBoB ogHouenoveyHon [HK B U30nMpoBaHHbIX TECTUKYNAPHBIX KNETKax YernoBeka U KpbiChl, NOABEPXEHHbIX in vitro
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CTUPONOKCUAY. YUUTLIBAA CXOfCTBa B CTPYKTYPE U MexaHU3Me eiACTBMA NponuneHokecuaa, ctupornokenga n 30, atn 06-
HapyXeHWUsA noaaepXuBatoT 3aknodeHune, Yto 3O 0aMHaKoBO AENCTBYET Ha BCE BUAbI.

G.4.3.2.3 MexBugoBble pasnuynsa B cKOpocTu BoccTaHoBnennsa JHK

BoccraHoenenne JHK, no-suammomy, NpoucXoauT ¢ OAUHAKOBOW CKOPOCTLIO Y BCex BUAOB, YTO elle Gonee noa-
gepxusaeT Bbibop 3HadeHua 1 ana UF2. Hanpumep, KIETKM YenoBeKa U Kpbichl BoccTaHaBnueatoT nospexgerus JHK,
Bbl3BaHHbLIEe MeTUNMeTaHcynbgaHatoM MMS, ¢ oguMHakoBoii cKopocThio (M. [142]). Tak kak 30 n MMS okasbiBatoT ag-
heKT Ha 3apoAblleBble KNETKU NOCPEACTBOM CXOAHOMO MexaHu3ma (cM. [192]), MOXHO NpeAnonoXuWTb, YTO CKOPOCTb BOC-
ctaHoBnenua OHK ana 30 byaet akBUBarneHTHOW ANA BCceX BUAOB.

OCHOBBIBasACb Ha MEXBUAOBOM CXOACTBE B MOAENUPOBAHHOW UNKU U3MEPEHHOW BHYTpeHHel fose SO nocre Bo3-
LelcTBMA ofMHaKkoBoW KoHUeHTpauun 90 U MeXBUAOBOM CXOACTBE B CKOPOCTU BoccTaHoBneHUa [HK, cyulectByeT Ha-
y4Hoe obocHoBaHuWe AN Beibopa 3HadeHnsa 1 ana napamerpa UF2.

(G.4.3.3 Ka4ecTBO U peneBaHTHOCTEL 3KCNepUMeEHTanbHbIX AaHHbIX UF3

UF3 yuuTbiBaeT orpaHyeHunsi B TOKCUKOMOMMYECKUX AaHHbIX B HaNU4Yum Ans Bolducnenmns Tl, Bkiovas oTcyTcTBue
3HaueHus NOAEL, otcytctBe NOAEL AoNrocpoqHOro nccnefoBaHns U oTCYTCTBUE AaHHBIX KNUHUYECKU 0OLEKTUBHOIO
nyTH BO3AeiCTBMA.

Mcnons3oBaHne NogxofoB skcTpanonsymmn 4ossl 30 ansa ogHoro cnocoba BeegeHns Ha o3kl 30 gpyroro cnocoba
BBeJEHUS NpW OTCYTCTBUM JaHHbIX MO KIUHUYECKU perieBaHTHBLIM NyTaM Bo3aencTBUSA obcyxaanock B G.3 U He JOMKHO
6bITb HEMOCPEACTBEHHO UCNONBL30BaHO ANA NonyYeHns sHadeHusn ansa UF3. TeM He MeHee 3Ha4eHune ans UF3 Heobxogu-
Mo npwu oTcyTcTBUM 3HadeHna NOAEL B [107].

Mpun OTCyTCTBUM 3KCNEPUMEHTamNbHLIX AaHHbLIX Ans onpegeneHna sHadeHna NOAEL B kpou Makak Cynomolgus
OAHWM W3 NOAXOAO0B ANS OLEHKU STOr0 3Ha4EeHUS MOXET ObITb:

- oueHKa BHyTpeHHel fo3bl 30 npu NOAEL B KpoBU MbILLEN,;

- COM3MepeHMUe 3TOW 403kl C IKBUBANEHTHOW BHYTPEHHEN 40301 B KpoBM Makak Cynomolgus monkeys;

- CpaBHEHWe 3Ha4eHuN.

OcHoBLIBasicb Ha peaynsratax [186], BHYTpeHHAs [03a, COOTBETCTBYIOWAA BO3AENCTBUIO Ha Kpbic 10 ppm 30 B
TeuveHwne 6 4, coctaBnseT 2,7 Mr/kr. OLeHeHHas BHYTpeHHAA fo3a B Makakax Cynomolgus monkeys nocne sosgenctsuns
30 B TeveHune 6 4 npu LOAEL B [107] cocTaBnseT 3,3 Mr/Kr (He HopManuaoBaHa Ans

BO3AEWCTBUA B Te4eHWe 5 cyT B HeAento). Tak Kak cuutaercs, uto 4o3bl 30 CoM3MepuMbl NO BUAaM, ABNSACH Nps-
MO (PyHKLMER Macchl Tena, Nponopuusa BHyTpeHHel fo3bl npu LOAEL 06e3bsHbl U BHYTpeHHel 803kl npyn NOAEL Kpbichl
saBnsetcd 3,3/2,7 = 1,2. OTa nponopuus gencTBUTENBHE, ecnu NPeLnonoxXuTs dapMakoMHaMUYECKY0 3KBUBANEHTHOCTb
B MEXBWAOBOM OTBETE criepMbl Ha apdekTsl S0.

CnepoBatentHo, UF B 3, npumeHeHHbll k LOAEL, gomkeH ObiTb agekBaTHbIM npu BeiuncneHun NOAEL B [107].
3To 3HadeHue cootBeTcTBYeT UF B 3 oT LOAEL-K-NOAEL, npuMeHsAeMblid YnpasneHueM no KOHTPONIO 3a NpoaykTamu
NUTaHWA M nekapcTBeHHbIMU cpeagcTBamu CLUA (2000) gns nonyYeHUs 3HayeHus napeHTepanbHoro Tl Ana AnaTunrek-
cundanara DEHP. Janee A6aens-PaxmaH n Kagpw [3] Hawnv cpegHee cooTHoweHUe B 3,5 AN opanbHbIX NPONopuuii ot
LOAEL-k-NOAEL ans 24 xuMnyeckux BeLlecTs U coobLyunm o 96 % cooTHolueHuni Huxe 10. Kak cneacteue, cywecTeyet
npsmMas HaydHas noagepxka ansa UF B 3, npumerenHasn kK LOAEL, coobuenHon B [107] ansa Bblvucnenmns Tl gna 30, n
CYLLECTBYIOT NpeLefeHThl AN Bbibopa 3Toro 3Ha4eHus.

G.4.4 BbluncneHne HekaHueporeHHbix 3HaueHui Tl ana 30

Briwe npegocTaBneHo obocHoBaHWe AN noggepku Belbopa cneaylowmx 3Ha4eHuin Ana kaxaoro u3 dakropos
HeonpegeneHHoCTH, HeobXoaUMbIX ANSA BblMUCIEHUs HekaHueporeHHoro Tl gna 30:

- UF1 uHgmeuayansHas BapuaTmBHocTb 30,

- UF2 MexBugoBas skcTpanonsayua 31;

- UF3 HepocTaTkM gaHHbIx 33 (Npu oTcyTctBun NOAEL).

B pesynsrate coBokynHbli MF ans ucnons3oBaHusa npu Hanuuun NOAEL paseH 30 n 90 npu Hannu4uu TOMbLKO
LOAEL.

MpuMeHeHWe BbIGpaHHbX MF k 3HaueHuaM NOAEL unu LOAEL 13 Hay4HbIX nccnegoBaHunii gaet sHadeHus Tl npu
HekaHLeporeHHro geicteusa 30, nokazaHHble B Tabnuue G.7.

Tabnuya G.7 — BuMucnenume Tl (KaTeropus orpaHA4EHHOro/ANMTENBHOMO BO3AENCTBUS) NPN HEKAHLIEPOTeHHOM feii-
ctBumn 30

UccneposaHune NOAEL/LOAEL, mr/kricyT 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 3HaueHuna Tl gna KaHueporeHHoro aecreusa 30

G.5.1 O6wwmit 0630p

ISO 10993-17 npeanaraeT rubkuit nogxoa npuw Beibope Hanbonee nogxoasLlero nogxoaa Ans ycraHosneHus Tl Ha
OCHOBE paKa B 3aBUCUMOCTU OT AlaHHbLIX B HANUYUU U PerynsaTUBHbIX HOPM. Tak kak 0 okasblBaeT CBOW KaHLepOreHHbIi
3ahheKT NyTeM FreHOTOKCUYECKOro MexaHu3ma, MoAxod FIMHEWHOW aKCTpanonsauum obeluHO cuuTaeTcs Haubonee nogxo-
AAWMM METOAOM ANSA OLEHKU PUCKOB HU3KOW A03bl. JTOT MOAXOJ NIMHENHOW IKCTpanonsuMn MoXeT UCMonb3oBaThb CTa-
TUCTUYECKNE MOAENU A03a-0TBET ANA OLEHKN A03bl, CBA3AHHON C laHHBIM PUCKOM A1 YenoBeKa npu HU3KMX fo3ax Urm
NPUMEHATb NPOCTYIO NMMHEWHYIO 3KCTPaNoMALMIO OT HaUHU3LLIENH [03bl, CBA3aHHON C MOBLILLEHHLIM PUCKOM paka Y Jtoaei
MU 3KCNepUMEHTaNbHbIX XXUBOTHBIX K A03€, CBA3aHHOW C HyneBbIM puckoM. B kayecTBe ansrepHatusbl noaxos LOAEL
unu NOAEL/UF, cxofHbIl ¢ UCnonb3yembliM ANA OLIeHKU HEKaHLIEPOreHHOro pucka, peKOMeHyeTcsl HEKOTOPbIMU HaA30p-
HbIMWU opraHaMun, 0cobeHHo eBponeickuMU. HakoHel, 6bin NpeanoXxeH HeNUHeRHLIA Noaxoa Ha Guonornyeckoin ocHose
ANns oyeHkn pucka 30, HO 3TOT NoAX0A He BbiN NOMHOCTLIO YTBEPXAEH UMW MPUHAT.

3Havenusa Tl gna 30 Ha KaHUeporeHHoi ocHOBe GbINA BLIYUCNEHD!, UCTONBL3YS CrEAYIoLMUe NOAXOAbI:

- NWHeHan KCTPaNONAUUA faHHLIX NO YEroBeKy;

- NWHeiHaa KCTPanoNAUUA faHHbIX NO XUBOTHLIM;

- npumeHeHune UF k sHaveHnam LOAEL,

- MogenupoBaHue [03a-0TBET.

G.5.2 Noaxoa 1: NUHEHHaA IKCTPaNoONALUMUA AAHHbIX NO XXUBOTHbLIM

Mainop [56] Beiumncnnn n3bbiTovHyto cnyvaemocTb neitkemun B 0,043 y pabotHukos B [71], noaBeprHyTbix 20 ppm
30 B cpegHeM B TeveHue 3,9 net.

AbcopbupoBaHHas ao3a, ceAsaHHasA ¢ 0,043 n36bITOYHLIM KaHLEepPOreHHbIM PUCKOM:

20 ppm - 1,8 Mr/m3/ppm - 10 m3/cyT - 0,8 (pakTop abeopbuum) - 5/7 + 70 kr = 2,94 mr/kr/cyT.
YaenbHbIA KaHUEepPOreHHbI pUck:
0,043/2,94 mr/krfcyT = 0,015 (Mrikr/cyT) 1.
No3a, ceazaHHas ¢ 1074 n36LITOYHLIM KaHLEPOreHHBIM PUCKOM:
1074/0,015 (mr/kr/cyT)™" = 0,006 7 Mr/kr/cyT.
G.5.3 MNoaxop 2: nuHelHana SKCTpanonauua AaHHbIX NO XXUBOTHbLIM
YBenuyeHue criyyaeB feiikeMun Obio 0TMEYEHO B caMuax Kpeic Npu obenx gosax Bosgeicteus [108]. Yeenuue-
HWe criy4yaeB NerWkeMuun y Kpbic ¢ HU3KoW goson (50 ppm) 6bina 0,072 (0,11 B nogBepeHHbIX No cpasHeHuto ¢ 0,038 B
KOHTpore).
ABcopbupoBaHHasn 4o3a Npu 3Toi KOHLEeHTpaLumn BosgeitcTBrs bbina:
50 ppm - 1,8 mr/mM3/ppm - 0,29 m3/cyT - 0,68 (chakTop abcopbumn) - 5/7 - 7/24 + 0,35 kr = 10,56 mr/kr/cyT.
YaenbHbIA KaHLEepPOreHHbIR puck:
0,072/10,56 mr/kr/cyT = 0,0088 (mr/kr/cyT)™".
[Hosa, cBazaHHasn ¢ 1074 N3BLITOHHLIM KaHLIEPOreHHEIM PUCKOM:
1074/0,0068 (mr/kr/cyT)~! = 0,015 mr/Kr/cyT.
G.5.4 NMoaxop 3: noaxop, hakTopa HeonpeAeneHHOCTH
YBenvueHue criy4aeB feiikeMuu, onyxornei Mosra u Me3oTenMoMbl Habnroganu y Kpbic, nogeepxeHHsbix 33 ppm 30
B TeyeHue AByX NeT [172] n [173]. OTa KOHUeHTpaLuus BO3AeNCTBUS 3KBUBANEHTHA:
33 ppm - 1,8 Mr/mM3/ppm - 0,29 M3/cyT - 0,68 - 5/7 - 6/24 / 0,35 = 6,0 Mr/Kr/cyT.
MpumeHeHne MF B 90 k aToit fose LOAEL aaet kaHueporeHHsivi TI B 0,07 Mr/kr/cyT.
G.5.5 MNopaxon 4: nuHelHOe MogenNUpoBaHue A03a-0TBET NO AaHHbIM YenoBeka
ISO 10993-17 npefnuckbIBaeT, YTO, NPW HANMM4YUK faHHLIX NO YernoBeKy AMA OLEHKW pucKa BO3AeHCTBUA Ha NaLlneH-
TOB KaHLEpOreHHbIM CO8ANHEHNEM, 3TW JaHHble NPeBanupyroT Haa AaHHLIMU MO XUBOTHLIM. CainkeH n Bangec-®nopec
[166] BBIMUCAMAM YAENbHBIE 3HAYEHUS pUCKa NPY MHransLMn (PUCK, CBA3aHHBIN ¢ Bo3geiicTaneM 1 Mkr/m3 30), ucnonbays

Nnoaxo4 MOAENMPOBaHUA faHHbIX 403a-0TBET B koprnopaumun «tOHuoH Kapbaitg» (UCC) [181] M Tabnuy gaHHbIX Haumo-
HansHoro nHetutyTa CLUA no npodeccroHaneHoii 6esonacHocTu n 3agpasooxpaHeHuto (NIOSH) [176].
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Tabnuya G.8 —OkBuBanNeHTHan f03a, CBA3aHHAA C PUCKOM 1074, 0OCHOBLIBasICh Ha 3HAYEHUSX YAENLHOM pUcka, Nony-
YeHHbIX B ccblnke [166]

Habob HaHHLIX YaienbHbIiA pUcK, 3KeuBaneHTHas [103a, CBA3AHHAA
PA (Mrr/m3)~ 1 ¢ puckom 10742 mr/kr/cyT
ucc 51-1077 0,020
NIOSH 58- 1077 0,019

a) KoHBepCHA, MI/KT/fl, OCHOBaHHas Ha npeanonaraeMoi ckopocTh BeHTUnALUMK B 10 M3/a Ha NATMAHEBHYIO pa-
6ouylo Heaento U Maccy Tena B 70 Kr.

G.5.6 CpaBHeHue 3HaYeHUA Tl No AaHHLIM OLIEHKN KaHLEepPOreHHOro pucka

Tabnuya G.9 — CpaBHeHune 3HadeHnid Tl No AaHHBIM OLIeHKWU KaHLeporeHHoro pucka ans 90

Moaxon Tl no AaHHBIM OLIEHKW pyUcCKa paka, Mr/Kr/cyT
MoaxoA 1. NUHeNHas 3KCTpanonALusa (f4aHHbIe Yernoseka) a) 0,007
MoaxoA 2: MMHERHAas SKCTPANONALMS (faHHbIe XNBOTHBIX) @) 0,015
Moaxoa 3: dakTop HeonpeAeneHHOCTH (AaHHbIe XUBOTHLIX) ) 0,07
Moaxon 4: NMHeHOe MOAENUPOBaHUe [103a-0TBET (JaHHbIe Yenoseka) 2 0,020
) Ha 0cHOBe U36LITOUHOrO KaHLieporeHHoro pucka 1074,
b) Ha ocHoBe MF B 90.

3HaueHust Tl no AaHHLIM OLIEHKU pUCKa paka, Mony4YeHHble ¢ UCnorb3oBaHuem Noaxofos 1, 2 U 4, HaxoaATcs B
aunanasoHe ot 0,007 go 0,02 mr/kr/g. Tl Mo BaHHBIM OLEHKU pUCKa paka, BBIMUCNEHHLIA C UCTONb3oBaHUEM noaxoaa 4,
6bIN BEIMUCIEH MPUMEHEHEM MOLENUPOBaHUS 403a-0TBET WU, MPEANONOXUTENLHO, ABNAETCH Bonee TOUHLIM OTpaXeHnem
B3aMMOOTHOLLEHMA [03a-0TBET Y YenoBeka. Tl, BeluMCrEeHHBIA ¢ Ucnonb3oBaHWeM noaxoaa 4, cnyxut ocHosow Ana Tl Ha
OCHOBE paka.

OaHHble [54] nogaepxuBatoT Bel6op aToro Tl No AaHHLIM OLIEHKU pUCKa paka. B aToM uccrnegosaHum camas Hu3Kas
KOHUeHTpauumsa 30O, cBsA3aHHanA ¢ paspbiBaMu ogHouenodeqHon JHK B paboTHukax rpynnel «Hanbonbluei YyBCTBUTENb-
HOCTM», Bbina 0,6 Mr/mS,

OTa KoHUeHTpauus 30 skBuBaneHTHa abcopbupoBaHHOR Ao3e B!

0,6 Mr/m3 - 10 M3/cyT + 70 kr = 0,085 Mmr/kr/cyT.

Tl Ha ocHoBe paka B 0,02 mr/kr/cyT gorxeH ObiTb afekBaTHbIM AN 3alUThl OT FrEHOTOKCUYECKUX AP eKTOB B YyB-
CTBUTENBLHOR NonynsALunu.

G.5.7 CpaBHeH#ue 3HaueHul Tl ana 30

B cootBeTcTBMM ¢ ISO 10993-17 nornb3oBaTenb cpaBHUBAET 3HaYeHus Tl Ha ocHOBE paKa u npu ero oTCyTCTBUUN U
BbIOUpaeT HU3LLee 3Ha4eHue kak ocHoBY Tl kaTeropum NOCTOAHHOIO BO3AeiCTBUS.

Tabnuya G.10 — CpaBHeHue 3HaveHuid TI agns 30O Ha ocHOBE faHHbIX MO KaHLEepOoreHHOCTH

Moaxop, TI, mr/kr/cyT

Ha ocHoBe paka

. 0,020
JluHeiiHoe MojernnpoBaHue 03a-0TBET (,El,aHHbIe qenoaeKa) '

HeKaHL[epOI'EHHbIe — MNOCTOAHHadA KaTteropua

0,022
®dakTop HeonpeaeneHHocTu (Jluny u ap., [107] AaHHbIe 1982 )

Kak nokasaHo B Tabnuue G.10, 3HaueHna Tl no gaHHBIM OLEHKW pucka paka u 6e3 Ansa kaTeropum NOCTOAHHOrO BO3-
AeiicTBUA NPaKTUYECKU UAESHTUYHbI.
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G.6 BbluncneHue ypoBHei nepeHoCcMMOro BosgencTemns TE

G.6.1 NepeHocumoe Bo3aeiicteue TE

3HadeHua Tl MogudnumpoBaHbl AN5 y4eTa Xapakrepa UCNonNb3oBaHUSA KOHKPETHOTO U3fennust U ANS BO3MOXHOCTU
MPakTU4eCKoro BblMUCIEHUA MNpeAenoB OTAensHoro usgenus. MNepeHocumoe sosaeinctene TE asnaetca npogyktom TI,
macchl Tena my v gaktopa ytunusayun UTF:

TE=TI-m- UTF.

®aKTop Macchl Tena, 06bIMHO UCNOfb3YEeMbI NPU OTCYTCTBUM KOHKPETHOW WHGOpMaLMU No NONyNALUK NaLUEHTOB,
coctaBnget 70 kr.

QakTop yTunusauun UTF aBnseTca npoaykTom dhaktopa, KOTopbi y4uThiBaeT Bo3genctBue 30 OT HECKONbKUX U3-
Aenvin unu daxkTop conyTcTayloLlero Boaeiicteua CEF, n daktop Ans nponopunoHanbHOro yyeTa cuTyauuin, B KOTOpbIX
u3fenne He UCMONb3YIOT B TEYEHUE BCEro Nepuoaa ANUTENbHOCTHU, HasbiBaeMbll hakTop NponopUMoHanbHOro Bo3geii-
cteua PEF:

UTF = CEF - PEF.

Mpu oTCYTCTBUM KOHKPETHOK MHPOPMaLIMKM cTaHaapTHble 3HaveHns agns CEF n PEF cootsetctaytor 0,2 1 1,0 cooT-
BETCTBEHHO.
G.6.2 TE orpaHM4eHHOro BO3AeUCTBUA

TE = 0,30 mr/kr/cyT - 70 kr - 0,2.

TE paBHsaeTcs 4,2 Mr/cyT, okpyrmeHHoe Ans yao6cTBa BEIYMCNEHWIE NpeaenoB oTAeNbHbIX uagenuid 1o 4 mr/cyT.
Takum o6pa3om, cpepHsas exenHeBHas ao3a 30 He byaeT npesbiwaTth 4 Mr/cyT (cMm. G.1).
G.6.3 TE anutenbHoro Bo3aeucTBus

TE = 0,30 mr/kr/cyT - 70 kr - 0,2.

TE paBHsieTcs 4,2 Mr/cyT, okpyrTieHHoe Ans yAo6cTBa BEIMMCIEH W NpeaenoB oTAeNbHbIX u3genuit 4o 4 mr/cyT.

Takum obpasom, cpeaHasa exeaHeBHas fo3a D0 He ByaeT npesbiwath 4 mr/cyT. CywecTtsytowuit npegen 8 2,0 mr/
CyT 6bIN cOXpaHeH.

G.6.4 TE nocToiHHOro Bo3gencTBuaA

TE = 0,02 mr/kr/cyT - 70 kr - 0,2.

TE paBHseTcs 0,28 Mr/cyT, oKpyriieHHoe Ansa yao6cTea BEIMUCNEHUI NpeaenoB oTAenbHbIX usgenuid go 0,3 mr/cyT.

TakuM o6pasoM, cpeaHss exegHeBHas fosa 30 He byaeT npesbiwatk 0,3 Mr/cyT. Kak oTMedeHo B 4.3.2, cyllecTBy-
towmid npegen B 0,1 Mr/cyT 6bln coxpaHeH.

G.6.5 BbluucneHue npegena nepeHocUMoro koutakra TCL

G.6.5.1 OBocHoBaHue

Tak kak 3O MOXEeT ObiTb pasfpaxuTenem, UMeeT cMblcn BeluucnuTe TCL. TCL HeoBxoaum ANs u3genuii, crtepunu-
30BaHHbIX 30, KOTOpbIE UMNNAHTUPYIOTCA UMK BXOAAT B KOHTAKT ¢ NOBEPXHOCTLIO. Moaxod, onucarHbli B 1ISO 10993-17,
OblN Ucrnonb3oBaH 4Ns BelUMcneHus 3HadeHnin TCL gna 90.

G.6.5.2 BbiGop Hay4yHbIX UccrefoBaHui

Heckoneko uccnegopanuii (cM. [12], [117], [168] u [179]) cogepxaT AaHHbIe f03a-0TBET, KOTOpble MOryT GbITh UC-
nonb3oBaHbl ANs BelducneHns TCL gnsa 30.

MatuymoTo [117] cTepunm3oran 30O cermMeHTbl cepiedHblX U MOYEBLIX KATETEPOB U OCTaBUN UX ANA aspalumn Ha 6,
24, 48, 72, 96 vnn 168 4. KonnuectBo 30, ocTaroLleecs Ha KaTeTepax, Obino onpefeneHo BoOgHOW SKCTpaKUuei B Teqe-
HWe Tpex gHell. [ByxcaHTUMETPOBbIE CEKLMU KaTeTEPOB BbINM MOLKOXHO UMMMaHTUPOBaHbI KpbicaM, W XXUBOTHbIE Bbinu
yMepLUBneHbl Yepes 24, 48, 72 4 n ogHy Hegento nocne uMmnnantauyuu. NIL u MIL Ha ceppedHOM KaTeTepe cocTaBnsnm
0,46 1 1,02 Mr 30/r KaTeTepa COOTBETCTBEHHO.

AHgepceH [12] Takke npoBen uccrnegoBaHne pasgpaxeHus, BolasaHHoro 30 B UMMANAHTUPYEMbIX MaTepuanax; Ho
Konvyecteo S0 B MaTepuarne onpeaensnock pasHuLei B Bece A0 CTepunnsauum 1 B pasfimyHoe BpeMs nocrne Hee. M3-3a
HETOMHOCTU 3TOr0 METoAa Takue AaHHble He ByayT NpUMeHsATs Ana Belducnenus TCL gna 30.

LLlynak [168] nayyan mMecTHoe feWCTBME MOBA3OK, CTepuUnnaoBaHHbIX 30, HaHECEHHBIX Ha CMUHbI Mo eR-BONOH-
TepoB. MaTtepuanoM, Npon3BoguBLIMM 3PDEKT NPU caMblX HA3KUX YpoBHAX SO, Bkl OTpe3ok nonuemMHUNXxnopuga. Pas-
LpaxeHue Habntoganockb nocre KOHTaKTa ¢ OTpeskamy NONMBMHUNXOpKUAa, cogepxawummn 30 npu 893 ppm. B nccne-
foBaHuu oTpeakoB nonueuHunxnopuga NIL He coobwanca. OTpesku, UCTMoNb3oBaHHbLIE B UccregoBaHun, Becunu 719
Mr, Tak uto MIL skBuBaneHTeH 0,642 mr 30 (0,893 Mr 3O/r maTepuana - 0,719 r nonuesuHunxnopuga). [1sa ksagpaTHblX
CaHTMMeTpa MaTepuana Gbinu B KOHTaKTe € KoXel, Tak 4To MIL Ansa aToro nccrnefoBaHus, BbipaXeHHbI Ha OCHOBE Nno-
Wazau noBepXHOCTH, cocTaensn 0,32 Mr/cM2 (321 MKr/cm2).
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TaHaka [179] npoBen uccnegoBaHue KOXHOro pasgpaxeHus 30-HanuTaHHbIMU MapneBbIMU NOBA3KaMU Y KPOMUKOB.
HauBbiclwasn fo3a, He Bbi3biBatoLwas pasgpaxeHus, 6eina 0,75 Mr Ha nosasku. Mnolasb NOBEPXHOCTU MOBSA3KW COCTaBMA-
na 1,77 cm2, Tak yto NIL, Bblpa@XXeHHbI Ha OCHOBE NMoLlaaun NoBepxXHOCTH, coctaensan 0,424 Mr/cm?2 (424 MKF/CMZ).

Anang [11] nponuTan BaTHbli Wwapuk 0,5 Mn pactBopa 30, 3aTeM NOMECTUN LWAPUK B 3aLLUEYHbIA MELLOK XOMSsiKa.
Mocne Bo3aencTBUA B 4 Y HauBbICLLaA KOHLUEeHTpaumsa 30, He NpUBOAALLAA K pasfpadkeHuto nocrne nepuoaa HabnogeHus
B 14 cyT, coctaBnsana 2500 MKr/Mn. Tak Kak athpekTUBHasA nnoLyajb MOBEPXHOCTU 3aLLEYHOro MeLLKa XOMsAKa COCTaBnsAeT
npumepHo 1,5 cM2, NIL, BbIpa)KeHHbIA Ha OCHOBE NMoLLaAun NOBEPXHOCTU, cocTaBnan 833 MKr/cM2.

3HadeHus NIL, nonyyeHHble B STUX UCCNEAoBaHUAX, CyMMUpYtoTesa B Tabnuue G.11.

Tabnuya G.11 — CpaBHeHWe UccnefoBaHuii pasgpaxatomx agpgpekros 30

WccnenosaHne WNapenve/matepuan NIL unm MIL, MKr/cm?2
[117] CeppeyHblil kaTeTep 103
[168] OTpesok nonusuHUNXNopuaa 321
[179] MapneBas noesiska 424
[11] BaTHbIV Wapuk 833

G.6.5.3 Bbibop hakTopoB HEOMNpPEAENEHHOCTMU AN BblMUcreHuss TCL

Kak n npu BblducneHun sHadennin Tl gna 30, dakTopel HeonpeaeneHHOCTU UCMOoNb3YT NpU BblYMceHnn TCL
ANA yyYeTa MHANBUAYarNbHON BapuaTUBHOCTMU B YEMOBEYECKOR NONYyNALMM B pa3jpaxatoleM oTBeTe Ha coeguHeHne UF4,
MEeXBUAOBLIX pa3nuynin B oTBeTe Ha pasgpaxuTenb UF5 u HegocTaTkoB faHHbIx UF6.

G.6.5.4 HupueugyanbsHas BapuatmBHocTe UF4

He cyljecTByeT AaHHbIX Ans ycTaHoBnenus UF4, cneyudmyHoro ana 90. XoTs BapuaTUBHOCTb B YENOBEYECKOM
nonynauun Npu onpefeneHHol [o3e pasnnYHbIX KOHTaKTHBIX pasfpaxuteneil XopoLlo fokasaHa (Hanpumep, [21]), aTu
JaHHble HeJoCTaTouHbl 4115 060CHOBaHWSA CTaHAapTHOroO 3HaveHus 4na UF4. Tem He MeHee UHAMBUAYanbHas BapuaTme-
HOCTh CHUTaeTCA MUHUMarbHON npu adpdpexTax, Habnogaemblx Nocre UMNIaHTaUUMKW MaTepuanos, CTEPUNU3OBaHHBIX
O0. HeMHorum Gonee BbicoKasi BapUATUBHOCTb MOXET OXMAATHCS OT MaTepuanoB, KOHTaKTUPYHOLLMX C KOXel, 0co6eHHO
ecnu Koxa nospexpeHa. B pesynsrate 3HadveHne UF4, paBHoe 3, 6yaeT ucnonb3oBaHo AN BeiducneHus TCL ana 90,
€cnu laHHble Mo pas3fpaxeHuto Nony4eHsl B UCCrefoBaHUsaX UMNNaHTaLuMm Uim MyKo3asibHOro UMMYHUTETa, a 3Ha4YeHue
UF4, paBHoe 5, korfa uccrnefoBaHus Brrtodany adpdekt 30 Ha koxy.

G.6.5.5 MexBugoble pasnudns (UF5)

HeT focTynHbIX faHHbIX 4N BblYUCneHUs 3Hadenus UF5, cneumuduyHoro ana 30. Tem He MeHee npegnosaraeTcs,
YTO OTBETHI, KOHKPETHbLIE ANA BUAA, HE MPOUCXOAAT NPU MECTHLIX addeKkTax, NponssoguMblx 30, 0COBEHHO ANA UMNNaH-
TUpyeMbIX MaTepuarnos. Takum oBpa3om, 3HaveHue, paBHoe 1, byaeT ucnonb3osaHo Ansa UFS.

G.6.5.6 HepgocTatku gaHHbIX

PasHbie TkaHU OTNUYaKOTCA B CBOEW OTHOCUTENBLHOIN YYBCTBUTENBHOCTU K MECTHBIM pasgpaxatowmM addektam.
Takum obpasom, ana BO-cTepunU3oBaHHLIX U3[ENUIA CyLLLECTBYET BO3MOXHOCTb NOTEHUWASNIbHOMO KOHTaKTa C TKaHAMM
(Hanpumep, napeHxUMoi Mo3ra), KoTopble MOryT 6biTb Goree UyBCTBUTENBHLIMU K achdpekTaM DO, YeM ydacTK1, Ucnonb-
30BaHHbIE€ B UCCnefoBaHuAX, A0CTYNHbIX ANA Belbucnennsa TCL. dakTop, paBHblil 3, NPUMEHAETCA ANS y4eTa BO3MOXHO-
¢, yto 30-cTepunuaoBaHHble Matepuarnbl MOTYT BCTYNaTb B KOHTAKT C YyBCTBUTENBHLIMU TKAHAMM.

3HaveHune NIL He onpefeneHo B [168]. dakTop, paBHbIi 2, ucnonb3oBasnca Ans yderta orcytcteus NIL.

Kak ykasaHo B ISO 10993-17, kputuyeckoit koHuenuumeid B Boluucnenun Tl unu TCL ans coeanHeHun sBnsetcs
«A03a NauueHTy» unu uoaocTynHas fo3a. Koraa nccneaoeaHns MECTHOTO pasgpaXeHWs NPOBOASAT NyTeM KOHTaKTUPO-
BaHUA C KOXEe WNu CrinsucToid, onpegeneHHoe konu4ecteo 30 MOXKET OCTaTLCA B U3AENUK, a ONpeaeneHHoe KONUYecTBo
MOXET yneTyunTbeA. JTio6oii n3 aTux NpoLeccoB NpMBOAUT K MeHbLLeMy konuyecTBy OO ANA NpousBefeHUsl pasgpaxa-
oujero sachdpekta B MecTe TKaHU-mueHn. HeT fanHbix no 6uoaocTtynHo gose 30 B [11], [168] unu [179], Ho npeano-
naraetcs, uto 50 % A03bl AOCTUraeT MecTo-MULLEHL. B pesyniTaTe dhakTop, paBHbIiA 2, 6yaeT ucnonb3oBaThes 4NN y4eTa
BONPOCOB Mo 6MOAOCTYNHLIM 103aM B 3TUX UCCIEAOBAHUSX.

BosaeiictBue [11] npourcxoamnno Tonbko 4 4; TeM He MeHee CyLLeCTBYET BEpPOSITHOCTb, YTO Martepuaribl, CTepuni-
30BaHHble 30, MOryT HaxoAUTLCA B KOHTaKTe C TKaHAMKU Gonee 4 4. dakTop, paBHbIil 2, 6biN UCNONb30BaH ANa ydeTa
BO3MOXHOCTU TOrO, 4YTO HeraTuBHble agpdpekTbl MOryT HabntogaTees nNpu 6Gonee HU3KKUX fosax DO B KOHTaKTe C TKAHAMU B
TeyeHune Bonee ANUTENLHOMO Nepuoga.

3HaveHua UF4, UF5 u UF6, npuMeHeHHbIe K KaXAaoMy UccneoBaHuio, NoflydeHHbIn MF U cooTBeTCTBYIOWME 3HA-
YeHua TCL npuseaeHbl B Tabnuuye G.12.
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Tabnuya G.12 — dakTopbl HeonpeaerieHHOCT U MoagudULUUMpylowme hakTopbl, BEMUCNEHHbIE AN UCCNEAOBaHUI
pasgpaxeHus 30, n TCL, BEIYUCIEHHBIA NO 9TUM JaHHBIM

WccrenosaHue MecTo NIL/MIL, MKF/om? UF4 UF5 UF6 MF TCL, MKr/cm?
[117] MmMnnaHTauyus 103 3 1 3 10 10,3
[168] Koxa 321 5 1 12 60 54
[179] Koxa 424 5 1 6 30 14,1

[11] Cnuaucras 833 3 1 12 36 231

OcHOBbIBasACE Ha 3HA4YEHUSX, MONYYEHHLIX B 3TUX YEThIPEX pasfuYHbIX MICCNEeA0BAHUNAX, U YYUTLIBASA KITMHUYECKYIO
3HaYMMOCTb KOHTaKTUPYIOLMX TKaHel (Cnnauctas n uMmnnaqTtaums), 6onee Huskuii TCL B 10 mkr/cm2 ByneT afekBaTHO
3aLlULLaoLLMM OT MeCTHbIX 3heKTOB, Bbl3aBaHHbIX 30, B pasnuyHbIX TKaHAX.

G.7 BbluncneHue gonycTuMbIX Npegenos

Honyctumbim npegenom AL siBnsieTcs Hambonbluee KonuydecTso 90, NpU3HAHHOE NPUEMSIEMbIM B pedyrikTaTe Bo3-
LecTBUA MeAULIMHCKOro N3AENUA, U BblpaxaeTcs B e4UHULaX MUNITMrpaMMoB B ieHb. [lonycTuMble npefiensl Nerko npe-
obpa3oBbIBalOTCA B NpeAenbl OTAENLHOro U3AENNUsA, U 3TU BblYUcneHUs BoigeneHsbl B G.8. AL sBnsietca npogyktoM TE u
dakTopoM nonb3bl BF:

AL=TE - BF.

CDaKTOp none3bl BF nmeeT sHayeHne B Takux cnydasXx, Korga Boaneﬁcnaue KOHKPETHOIro BbiMblBa€MOIo BellecTBa
Unn ocagka Hen3bexHo Npu UCNONL3OBaHUWM MEAULMHCKOrO U3AENNA 1 CyLLLeCTBYET 3Ha4YUTeNbHasn nonb3a Ansi 340poBbsi
Gnarofaps NPMMEHEHNIO 3TOr0 KOHKPETHOrO MeguLMHCKOro usgenus. Tak Kak He CyLeCTBYET Nerko BLIYUCTAEMOR n/unm
3HaYUTENBLHOW NOMb3bl AN 340pOBbA OT UCTONb30BaHUA U3AENUA, cTepunM3oBaHHbIX OO (MO CpaBHEHMUIO C U3JENUEM,
CTEPUNN30BaHHbLIM anibTepPHaTUBHBLIM cnocobom), 3HaveHne BF ycTaHOBREHO Kak paBHoOe 1, KpOMe HEKOTOPLIX KOHKPET-
HbIX KaTeropuin U3genui, KoTopble paccMOTPeHLl OTAENBHO B NpunoxeHun F. Takum obpa3om, gnsi Bcex KaTteropui gnu-
TENbHOCTU BO3AEACTBUA AOMYCTUMBIA Npefen paBeH 3Ha4YeHUIO NEPEHOCUMOro BO3AEWCTBUSA, €Cnn NpoTUBHOE He 060-
3Ha4yeHo B NpuUNoxeHuu F.

G.8 Bbluncnenue npegenoB usgenus

G.8.1 O0wme nonoxeHun

MakcumanesHoe konuyectBo 30, BhIpaXEHHOE Kak Macca 0T MEAULIMHCKOrO U3Aenus, SBNSeTcs NpoaykToM Aony-
cTuMoro npegena AL 1 kormyecTBa JHel BO3MOXHOIO MCMONb30BaHWUA U3AENUSA B KOHKPETHOW KaTeropun AnuTeNbHOCTH
BO3AENCTBUS:

Myev, cat = AL - cyT B KaTeropuu.

G.8.2 apenus orpaHUYEHHOTO KOHTaKTa
MeauuuHCKuUe M3fenunsi B KaTeropun orpaHU4EHHOro BO3AEWCTBUA MOTYT UCMONb3oBaTh He Gonee 1 cyT:

Mgey 1mt = 4,0 MricyT - 1 cyT =4 mr.
G.8.3 Uapgenus AnNUTEenbHOro KOHTaKTa
MeguUMHCKUe U3 ennusa B KaTeropum ANUTENBHOIO KOHTaKTa MOryT Ucnonb3oBath oT 2 Ao 30 cyT. Ecnu ucnonb3o-
Banca AL Ans AnuTenbHOW KaTeropun, BolMUCNEHHOW Aanee, To Nnpeaen uaaenusa 6yaet cooTBETCTBOBATD:

Mgev, prol = 4,0 mr/cyT - 30 cyT =120 Mr.

TeM He MeHee 6bin coxpaHeH cyluecTByoWwuin npegen B 2,0 Mr/cyT, U, Takum obpa3oM, Npeaen ANUTENBHOrO U3-
AennAa COOTBETCTBYET.

Mgev, prol = 2,0 Mr/cyT - 30 cyT = 60 Mmr.
HononHuTtensHo, MakcumanbHas gosa 30 He AomkHa npesbiwaTh 4,0 Mr B Nto6oil Nepnoa B TeHEHNE OAHUX CYTOK.
G.8.4 13apgenusa NnOoCTOAHHOIO KOHTAaKTa
MefuLMHCKUE M3[Eenuns B Kareropun NOCTOAHHOMO BO3AENCTBUSA MOMYT ucnonb3osaTtb oT 31 go 25000 cyT. Ecnu nc-

nonb3osarncsa AL N5 NOCTOAHHOW KaTeropun, BLIMUCAEHHLIA lanee, To Npegen usgenus byaet cooTBeTCTBOBATL:

=0,28 mr/cyT - 25000 cyT=7,0T.

mdev, perm
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TeM He MeHee GbIn coxpaHeH cyllecTsytowunii npegen B 0,1 Mr/a, u, Takum o6pa3om, npefen NocToAHHOro U3 enus
COOTBETCTBYET:

Mgev, perm = 0,1 Mr/cyT - 25000 cyT=2,5T.

HononHuTtensHo MakcumansHas fosa 30 He JomnKHa npeBbiwath 60 Mr B nepsBile 30 cyT unun 4 Mr B ntoboii nepuog
B TeYEHME OfHUX CYTOK.

G.8.5 MNpepen, ocHoBaHHbIW Ha 3HaYeHun TCL

[na vspenuin, KOHTaKTUPYIOLWKUX ¢ NOBEPXHOCTLIO, UMEET 3HadYeHWe npefdern, oCHOBaHHLIA Ha TCL. ®opMmyna ans
BblYMCNIEHUSA MACcCOBOro nNpefena, ocHoBaHHoro Ha TCL, cnegytowas:

Mgev,Bsc = TCL " A,

G€ Mye, psc— Macca Ha usfienue, To eCTb MakCMMankHas [03a NaUueHTy, B MUInurpammax;
TCL— npefen nepeHOGMMOro KOHTaKTa, Mr/cM2;
A— nnowazb NOBEPXHOCTU MEANLMHCKOTO U3AENUSA B KOHTaKTe C OpraHu3MoM, cM2.

TakuM 06pa3oM, 4N OTANbHLIX U3fenuii NpUuMepHas nnowags, cMm2, 6yaeT yMHoxeHa Ha TCL B 10 Mr/cm? ans
nonyYeHns npegena nagenus.

Mpumep — Mnowadk noeepxHocmu usdenusi € KOHMakme ¢ mesioM paeHa 100 cm?:
= 2. 2 -
Myey, BSC = 10 mka/cm* - 100 cm* = 1 me.
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Mpunoxenue H
(cnpaBouHoe)

YctaHoBneHue [onycTuMbix npegenoB ansa X

H.1 O6wme nonoxeHun

[aHHble N0 OCTPOI TOKCMYHOCTU U pe3ynbTaThl, NONYYEHHbIE NP MHOFOKPATHOM BBEASHUW 403, NOKA3LIBAIOT YTO
NpW KOXHOM, OpasibHOM U NapeHTepansHOM BeeAeHnax IXIT nerko BknovaeTcs B 0OMeHHbIe Npouecchl. AHanm3 cpegHux
netanbHbiX 403 LDgy 1 03, He okasbiBatowux BosaeicTena NOAEL, Takke NpuBoAUT K BbIBOAY, YTO Bo3aelicTBue DX
B YCTAHOBIEHHbIE UHTepBarbl BpeMEHWU, KpaTKOBPEeMEHHOe BO3AEeNCTBUE W T. [i. CPaBHUMbLI NPU OPanNbHOM W MapeHTe-
panbHoM BBefeHusx. CornacHo AaHHbIM, NONYYEHHBIM NPU U3YYeHUU NOZOCTPON U XPOHUYECKOW TOKCMMHOCTM, OXI™ He
oKa3sblBaeT 6oree CUNbLHOro AENCTBUA NPU YBENUYEHUN NPOACIKUTENBHOCTM BO3AeNCTBUA. HECMOTPA Ha TO UTO He 3aMe-
YeHo nposiBrieHne TokcuyHocTU OXI™ NO OTHOLIEHWIO K OpraHaM-MULLEHAM, YCTaHOBNEHHOe AeACTBUE Ha OpraHbl-MULLIEHM
MOXET U3MEHATBLCA MPU U3MEHeHUU cnocoba BBEAEHUA W NPOAOIMKUTENBHOCTU BO3AeNCTBUA. [NpeaenbHble 3Ha4YeHUS
AONYCTUMBIX CYTOUHLIX 103, KOTOPbIE NPeACTaBnNeHbl B NOCNEAYIOWMX pasgenax, oTpaxaloT 3Tu obwue Habnrogenus. ns
KaTeropwii ANUTENLHOO U NOCTOSIHHOMO KOHTaKTa GbiNu coxXpaHeHb! cylecTsyowne npeaensl U3 craHaapta 1995 roga,
XOTS BbIYUCTIEHHBIE 3Ha4eHus Tl n cooTBETCTBYIOWME Npeaentbl U3AEnNUs U3 NPeACTaBNEeHHOW fanee OUEHKU Noaaepxu-
BatoT bonee Bbicokue ypoBHU. OB60CHOBAHMEM COXpaHEHUA CYLLECTBYIOWUX NPEAENOB ABNAIOTCA YCNeLHas KNMH1YecKkas
UCTOpUSi C MOMEHTa NPUHATKMS cTaHaapTa 1995 roga n cnocobHOCTL NpoU3BOAUTENEN COOTBETCTBOBATL STUM Npeenam.
B T0 e BpeMsi Ha fJaHHbI MOMEHT He CyLLEeCTBYET KNMHNUYECKON NN NPOU3BOAUTENBHON NPUYUHBI ANA NOAHATUSA Cyllle-
CTBYIOLLMX MpefenoB AN ANUTENLHOW U NOCTOAHHOW KaTeropuin 40 ypoBHeW, NoaAepXUBaeMbIX AaHHOW OLEHKON.

H.2 BBeaeHue

YpoBHU OCTaTOMHbIX BelecTs Ana OXIM B MeANUMHCKUX U3[enusX, copepXxalymecs B AaHHOM NpUNoXeHum, Guinu
YCTaHOBMEHbI, UCMOMb3YA METOA0MOrUI0, onucaHHyo B 4 1ISO 10993-17:2002 AnS ycTaHOBMAEHWUA NEPEHOCUMOro NoTpe-
onenus TI. Mpeaensl ana OXI B MEAULMHCKUX U3AENUAX OCHOBAHbI Ha OLEHKE MHOFOMUCNEHHOW Hay4HOW NUTepaTyphl.
[aHHble No ocTPOI TOKCUYHOCTH, aheKTaM Ha OpraHbl-MULLEHU U XPOHUHECKON TOKCUYHOCTU Y XKUBOTHBIX GbIN COMTEHBI
Haunbonee NoAXoAALMMUN ANSA BEIMUCNEHUA STUX NPEAENoB, Kak onucaHo B H.4.

H.3 Metoabl

H.3.1 O6uiee npeacTaBneHue

Moaxofd, onucaHHeld B ISO 10993-17, 66N Mcnonb3oBaH AN BblMUCNeHUst 3HaveHuit Tl ana OXIT npu pasnuyHoi
ONUTENbHOCTW BO3AEACTBUA.

MauneHTLl MOryT rnoTeHUMansHO okasaTbesl nog BosgeictBueM OXI, BbIAENseMoro u3 MeAULUHCKUX U3JENKiA oT
OrpaHWYEeHHOR A0 NOCTOAHHON ANUTENLHOCTU B pesynbrare CTeneHn Bo34eNCcTBUS MedULMHCKOro usgenus. B peaynsrate
6bINo HEOOXOAMMBIM BBIBECTU OTAENbHBIE OFpaHUYeHHbIe, ANUTENbBHBIE U MOCTOsIHHBIE 3HadYeHus Tl gns sToro coepu-
HEeHUA. XOTA B KIMHUYECKUX YCIOBUAX NauUMeHThbl 0OblIMHO KOHTakTUpytoT ¢ OXIT nyTem napeHTepanbHOro Bo3feicTeus,
CYLLECTBYIOT O4E€Hb OrpaHUYEeHHble AaHHble N0 TOKCUYHOCTM AN NONyvYeHUs 3HayeHuid Tl Ana sToro nyTu Bo3eACTBUS.
HanpoTus, cyllecTsyeT 6a3a faHHbIx No adpdekram IXI™ Ha aKCNEPUMEHTANBHBIX XKUBOTHbIX.

H.3.2 3kcTpanonsauus gos3bl AnA ogHoro cnocofa BBeAeHUs No AaHHbIM Ans Apyroro cnocoba

CyLlecTBYIOT OrpaHUMYeHHble AaHHble, OTHOcsLMeCH K Bo3aeicTBuio OXIT Ha NauUUeHTOB MHransiyUMOHHLIM NyTeM.
BosgeiictBue OXIM npoucxoaut B pesynerate gepusauuu 90 B OXI™ ¢ fobaBneHnemM Morekynbl xJiopa, 1, Takum obpasom,
CyLlecTBYeT 3a cdeT PaKTOpoB OKpyXatoLei cpefbl. DKCTpanonsAuus Ao3bl Ansi ogHoro crnocoba BBeAEHNUS NO JaHHLIM
ansa apyroro cnocoba He npoBoAUnack B paMKax 3TOW OLeHKN pucka IXI.

H.3.3 NoaxoAa K HekaHLUEeporeHHOM OLleHKe pUCKa

3HaveHunn Tl ana HekaHueporeHHbIX adpdekToB OXI GbINKU BLIYMCIIEHEI NyTeM feneHus Hambonee peneBaHTHbIX
3Ha4veHut NOAEL unn LOAEL u3 Hay4HoW nuTepaTypbl Ha (hakTopbl HEONpPeAeNeHHOCTU ANS y4eTa faHHbIX No BapuaTmB-
HOCTM oTBeTa Ha 30 B YenoBedeckux nonynauyusax UF1, noTeHunansHoi MexsuaoBoi pasHULbl B geicTBeHHocTn UF2 n
HepocTaTkoB AaHHbIX UF3. ISO 10993-17 nogyepkuBaeT UCMONb3oBaHWE HayYHbIX A@aHHbLIX MPU UX HaNW4Yum AN BblYKC-
neHnsa pakTopoB HeonpeAeneHHOCTH, MPUMEHEHHBIX K JaHHBIM OCHOBHBIX UCCIIEAOBaHMWA TOKCMYHOCTU MPU BbIYMCIIEHUA
3HadeHni TI. Cneaya 3Tol Xe dunocoduu, agaHHbie No BapUaTUBHOCTU oTBeTa Ha OXIT B YenoBe4ecKux NONynauusx u
no aecteseHHocTU SXIT B pasHbIX BUgax UCNoNb30Banunck Ana BelMUcneHns 3HadeHui gns UF1 u UF2 cooTBETCTBEHHO.

H.3.4 MeTtoa OUE€HKM KaHLiepOreHHOro pucka

OXI™ He NpoaeMOHCTpUpoBar NMoTeHMana Boi3biBaTe pak B 6Guonpobax Ha XUBOTHBLIX U HE CYUTAETCA BO3MOXHbLIM
YeroBeYeCckUM KaHUEepOreHoM peryrnupyowmumMm opraHamm UNn KOHCEHCYCHBIMU rpynnamu. 3HadeHune Tl Ha ocHoBe paka
He Bbluncnanock Ana OXIT B paMkax 3TOW OLEHKM.

H.3.5 3dppekTbl, He paccMOTpeHHbIe Npu BblYncneHun 3Havenui Tl ana IXI

Heob6x0aMMO OTMETUTB, UTO 3HadveHus Tl ansa OXI, ocHOBaHHbIE Ha HeKaHLepOreHHbIX adhdekTax, HeobAsaTenbHO
SABNAKTCA 3aWMLWAIOWNMN OT UMMYHOIorMyeckux apeKToB, TakUX Kak peakumu runepyyBCTBUTENBHOCTU U aHadunak-
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cus, a Taioke oT Takux adpdpekToB, Kak remonun3a. MoryT 6biTb HeobxoaUMBIMU Apyrue NOAXOAbLI ANSA 3alUTbl NAYUEHTOB OT
3TUX 3bpeKkToB, KOTOpblie BbINK cBA3aHbl ¢ Bo3gencTBuem IXI.

H.4 3nauenuns Tl gna IXI He Ha OCHOBe KaHLEPOreHHOro pucka

H.4.1 Bbibop Hay4yHoO# nuTepaTyphbl

H.4.1.1 MNMpepen orpaHn4eHHOro BO3feincTBnA

Honyctumelit npefen AL ana npegena orpaHudeHHoro Bosgenctana IXI AnA NPOAOMKUTENLHOCTU MeHee 24 4
cocTaBnsAeT 9 Mr/cyT. 3TOT Npefen 0CHOBaH Ha faHHbIX, COBpaHHbLIX B UCCNeaoBaHUn cyOXpOHUYECKoH MHTpanepuToHe-
anbHoil uHbekuumn 6,4 mr/kr OXI kpeicaM B TeueHne 30 cyT B kavecTBe YpOBHA HeHabnogaeMoro HeratuBHoro achdekra
NOAEL (cM. [103]). OTa gosa bbina nonyyeHa oT ofHOW AECATON YPOBHA [03bl Gofee paHHEro uccrnefoBaHUs TEMU Xe
YYeHbIMU, KOTOPOE NPUBENO K BbMUCTEHNIO 3HadYeHUs LD gq B 64 mr/kr (cM. [102]). CxoaHble pe3ynsrarhl 0CTPOR TOKCUYHO-
€T LD5, coobianues Heckonbkummn uccnefosarenamu ([104], [116], [159], [162], [194] n [203]) B HeckonbKux Buaax npu
pasnUuHbLIX NyTAX BBejeHNs. [laHHble OCTPO TOKCUYHOCTU, BKNIOYAsA cpeHne netarnbHble 403bl LDgq, Obinn A0CTYNHLI U
OL|EHEHBI, XOTS OHW He Obinn NpuemMnembl 45 SToi oueHkn. [JaHHble no LDgq cyMmnpoBaHe! B Tabnuue H.1.

AHanu3 gaHHbIx B Tabnuue H.1 ykasbiBaeT, YTO TOKCMUHOCTL OXIT ANA OrpaHUMYEHHOro BO3AeWCTBMS, T. €., MeHee
24 4, NnpaKTN4ecKn NAEHTUYHa BHE 3aBUCMMOCTU OT NMYTW BO3AEACTBUA U OTHOCUTENBHO CXOAHa AN pasHbiX BUAOB.

Tak kaK laHHble oTpaxaloT 3HaueHns LDsq B Tabnuue H.1, a He NOAEL unu LOAEL, To ucnonb3oBanock 3HaveHue,
onpeferieHHoe Kak ypoBeHb HeHabrtogaemoro HeratuBHoro adpdpekta NOAEL, npusefeHHoe B [103], kak 0603Ha4eHo
Bblle. B aTom uccnegoBaHum fio3a B 6,4 Mr/kr/cyT Bbina BelbpaHa uccriefoBaTensaMu AnNA nokasaTens og4HON AecATON
3HaveHus LDsqy B M3HaYarnsHOM UCCe0BaHUumM OCTPOil TOKCUYHOCTU. PesynkraThl cyBXpoHUUECKoro nccnefoBaHns ycra-
HOBMNW ypoBeHb 6e3 acbchekTa U 3Ha4eHUe B 6,4 MI/Kr/cyT Mconb3oBarnm B codeTaHm ¢ nonoxeHusamm 1ISO 10993-17 ans
dopmynupoBaHua gonyctuMoro npeaena AL ana OXI, ncnorbaya Hagnexatyme gakropbl HeornpeaeneHHocTn n Moandu-

LupytoLime dakTopbl:
NOAEL = 6,4 mr/kr/cyT.

Tabnuya H.1— CpefHue netanbHbie 03kl LDsg Ana gonyctumoro npefena orpaHUYeHHOro sosgenctans ana OXI

OpaneHas LDgq, BHyTpuBeHHas LDxgp, WHTpanepuToHeanbHas LDy, MoakoxHas LD, Opyrasa LDgq,
Mr/Kr Mr/Kr Mr/Kr Mr/Kr Mr/Kkr
Koxa
Kpeica: 50 Kpbica: 67 Kpbica: 44 Kpeica: 60
Kpeica: 60 Kponuk: 80 Kpbica: 58 Kpbica: 72 Kponuk: 67,8
Kponuk: 60 Kpeica: 84 Kpbica: 60 Kponui: 100 Mopckas cBuHKa: 84
Kpeica: 70 Kpbica: 100 Kpbica: 63 Mbiwb: 120
Kpeica: 71,3 Kpeica: 110 Kpbica: 64 Mbiwb: 150
Kpeica: 72 Mbiwsb: 120 Kpbica: 70
Mbiwb: 80 Kponuk: 80
Mbiweb: 81,4 Kponuk: 84,6
Mbiws: 91 Mopckas csuHka: 85
Mbiwb: 95 Mopckas cBuHka: 85,5
Mopckasi cBUH- Kponuk: 90
ka: 110
Mbiweb: 150 Mbiwe: 97
Mbiwb: 180 Mblwe: 98,4
Mbiwsb: 120
Mbiwb: 130

dakTopbl HeonpegeneHHoctn UF:

- UF1 (uHauBugyaneHasa BapuatuBHOCTb Yy venoseka) = 10;
- UF2 (mMexBugoBas Bapuauyus) = 1,

- UF3 (kavecTBO/peneBaHTHOCTb AaHHbIX) = 1.
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CraHpapTtHoe 3Ha4eHue UF1 = 10 npuMeHsIoT y YernoBeka AnNa MHAWBUAYANLHOW M3MEHYMBOCTHU, TaK KaK 3Ha4eHne
BbIYMCNEHO U3 CPefHEro 3Ha4YeHWA ANsl XUBOTHLIX U NPEANONOXEHUS, YTO BAapMaTUBHOCTL BYAET TaKoi Xe y Yenoseka.

3Havenue UF2 = 1 ana mexBuioBoii BapuaLmum oCHOBaHO Ha noHumaHuu [80] n [81], o6o3HavatoWwmx, 4To HU3KNe
KOHUeHTpauun OXI™ geTokcnpuympytoTcsl B NeYeHM KOHblorauuei rmytatuoHa B S-kapbokcumeTunrnytaTtuoH. [eTokcu-
dukayma nogaepKUBaEeTcs, NOKa B HarMYUKM AOCTaTouHbIE KOHUEHTpaLmMu rmyTaTuoHa. Npu 6onee cunbHOM BO3AEACTBUMN
OXI™ KOHUEeHTpaLmu rmyTaTuoHa 6yayT CoKpalleHbl, YTO NPUBEAET K 06LLeil ABHOW TOKCMYHOCTU. Tak KakK XXMBOTHbIE U Yeno-
BEK UMEIOT STOT CXOAHBIA MexaHW3M AeTokcudukaLumm, a KoHUeHTpauus B 6,4 mr/kr/cyT npusoguT k NOAEL, To 3Ha4eHue
UF2 coOTBETCTBEHHO YCTAHOBNEHO paBHbIM 1.

3HayeHune UF3, paBHoe 1, TaloKe YyCTaHOBMNEHO, YUUTLIBAA PeNeBaHTHOCTb U HAZLEXHOCTb JJaHHbIX:

a) Moaunduumpytowmin pakrop MF:

- MF = UF1 - UF2 - UF3; unu

-MF=10-1-1=10;

- TI = NOAEL/MF, nnu Tl = 6,4 mr/kr/cyT/10 = 0,64 Mr/kr/cyT.

b) ®akTop yTunusauumn UTF:

- UTF = CEF (dakTop conyTcTBytoLero Bosaeicteus) - PEF (dakTop nponopLuoHarnsHOro Bo3fAeincTeuns),

- CEF =0,2;

- PEF =1,

-UTF=0,2-1=0,2

c) MNepeHocumoe Bo3geitctBue TE:

- TE=TI- BW- UTF;

- TE = 0,64 mr/kr/cyT - 70 kr - 0,2 = 9 Mr/cyT.

d) JonycTtumelit npegen AL:

- OTo cMellieHWe BKIMOYaET NpUMeHeHune daktopa nonkasl BF nocpenctsom nonoxenuii ISO 10993-17 Ha nhaunsu-
AyanbHoi ocHoBe. B flaHHOM cny4ae foctmkeHne TE BoamoxHo ana OXI, u cnefosatensHo, BF npuHumaet crangapTtHoe
3HaveHue, paBHoe 1. [lonycTMMBbIA NpeAen BeIMMCASIOT criegyowmm obpasom:

- ponyctumblid npegen = TE - BF;

- AL=9 -1 =9 Mr/cyT nNpn BO3eACTBUA MEHee YeM 24 y;

- npegen npuemneM B KoHTekcTe NOAEL, BLIMUCNEHHBIX MO AAHHLIM XPOHUYECKOW/PpEenpoaYyKTUBHOR TOKCUMHOCTH,
OCHoBaHHbIX Ha Hu3Kkoi NOAEL B 6,4 mr/kr/cyT ana 70-KurnorpaMMOBOro B3pocroro A5 MOBTOPHOIO BBEAEHUSA.

H.4.1.2 MNpegen AnuTensHOro BO3gelcTBUA

MpenensHoe 3HadeHne npu BosaeincTsum ot 24 4 fo 30 cyT cocTaBnsgeT 3,8 Mr/cyT N HE AOMKHO NpeBbiwaTh 9 Mr
ANs OTAENbHO B3ATLIX CyTOK unun 114 mr/mec (3,8 mr - 30 cyT). B ocHoBe 3TOro npefenbHOro 3HayeHUst nexar faHHble
Mo U3y4YeHWIo MOJOCTPOA TOKCUYHOCTM W BIMSHUA Ha PENPOAYKTUBHYIO PYHKLUMIO (TEepaTOreHHOCTb), MoMyYeHHble Ans
XWBOTHbIX HECKOMNbKUX BUAOB. OTU AaHHble NpUBOAAT MHorne uccnegosatenu (cm. [8], [10], [18], [38], [83], [85], [103],
[145] n [203]). Mpu MHOroKpaTHLIX OpanbHOM U NapeHTepanbHOM BBEAESHUAX, NPOAOMKABLUUXCA pasfuyHble nepuogbl
BpeMeHu BNoThb A0 403 cyT, OXI oka3sbiBan pasHoobpasHbie BpegHble 3pdekThl, BKNOYaa neTansHbIi ucxod (conposo-
XJaroLWwnincs yBenm4eHmeM Macchl OTAeNbHbIX OPraHoB, SABMeHWeM MYCKaTHOW NeYeHn, reMmopparueit B TkaHU HagnodeY-
HWKOB, reMopparueil B TKaHu runousa, KpoBOUSNUAHUAMU B XKeNy[o4HO-KULLEYHBIA TPaKT, MUOKapauTaMm, runepemuei
LUMTOBUAHON Xenesbl, 3aCTONHLIMU SBNEHUAMU B Nerkux, HabnogaslMMUCa B OAHOM UccriefoBaHUK), YMEHbLUEHUE
Macchl Tena n saMeffieHue pocTa, yBenM4yeHne Macchl MoO3ra, Hagno4Ye4HWKoB, NMOYEK, Nerkux 1 LUTOBUAHOW Xenesbl,
HebosbLUOe YMeHbLUeHNE U NOBPEXAeHNe SUYEK, PBOTY, YMEHbLUIEeHUE reMornobuHa, reMaToKpUMTHOrO YuCna U reMaTto-
KpuTa, NOBpEXeHUs NeYeHU, SKTONMYECKUIA reMonoa3, runepnnasnio KOCTHOO MO3ra, a Takke CABUI feiKoyuTapHon
dopmynel B cTopoHy obpasoBaHus numdouunto. Josbl BapbMpoBanuck oT 2,7 Ao 93 (Mr/kr)/cyT n Gonee. Msy4eHune
BMUAHMA Ha PenpoAyKTUBHYIO OYHKLUWIO BKIOYano B ceba UCKNIOUUTENBHO TEpaTonornyeckne UCCNefoBaHus, B KOTO-
peix OXIT BBOAMNMW Ha pasHbIX cTagusax 6epeMeHHOCcTU. B aTux nccnegoBaHuax OXIT okasbiBan TOKCUYECKOE AeilCTBUe
Ha MaTepUHCKNA opraHuaMm, NposBAn (eToTOKCUYECcKoe AeiicTBMe M B OAHOM U3 UCCreLoBaHUA NPUBOAWN K yBenuye-
HWIO MOPOKOB pPa3BUTKA nnoga. MNocnegHuini adhpeKT NPOSBMAANCH TONbKO B MOTOMCTBE MbILUER, KOTOPLIM BBOAUAN OXIT
BHYTpMBeHHO B fo3e 120 (mr/kr)/cyT. JaHHas fo3a cooTBETCTBYeT obnactu ocTpoi netanbHocTu [80]. PesynkTupytowme
JaHHble, KOTopble MOMOXEeHbl B OCHOBY pacyeTa NpeferbHoro 3Ha4eHs npyu ANUTeNbHOM BO3LEACTBUN, NpescTaBeHsbl
B Tabnmuye H.2.

Tabnwuya H.2 — [JaHHble, Ucnonb3oBaHHbIE AN YCTAaHOBNEHUA NpeAena AnuTenbHoro Bo3aeictamne ansa SXI

Bug necneposaHua Hosa NOEL, opansHo Hosa NOEL, napeHTepanksHo
(mr/kr)/eyT [cebinkal
CybxpoHnyeckasa TOKCUHHOCTb 13 2,7, nponopuuoHansHo paccyuTaHHoe
[145] 0T 6,4 Tpu pasa B Hegernto [103]
MN3yyeHune BNUAHUA Ha penpoayK- 50 9
TUBHYHO DYHKLMIO [38] [83]
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AHanua aTux JaHHbIX MO3BOMAET NPUATU K BbLIBOAY, YTO He oKasbiBarowue feicTBusa gosbl OXI gnsa nepuoga
ANWUTenbHOro Bo3fencTBus, To ecTb oT 1 go 30 cyT, cpaBHUMEI, HE3aBUCMMO OT TOro, ABNSAETCA N 3TO JeiAcTBUeM Ha
cneuuduYeckuini opraH-MULLIEHb UM PENPOAYKTUBHYIO DYHKLMIO, U He 3aBUCAT oT crocoba BBeAeHUs. KUBOTHbIE MOTYT
okasaTtbcs boree YyBCTBUTENBHBIMU K 06LLeMy Tokcudeckomy geidctauio OXI™ Ha opraHusm, Yem K ero cnocobHoCTU oka-
3bIBaTb BpeAHOe BNUAHUE Ha penpogyKTuBHYo dyHKuuto. CyBXpoHUYeckoe uccrefoBaHune, nposeaeHHoe JloypeHcom U
ap. [103] ncrionk3oBarno ofHy AecATyto o3kl B 6,4 Mr/kr/cyT, KoTopas Bbina paccunTaHa n3 fo3el LDgq X M3HadansHoro
nccnefosaHns, paHee cooblaemoit kak 64 mr/kr. MiccnegoBaHue nokasano, 4to 6,4 Mr/kr/cyT OXI, BBogUMOE TpU LHA B
Hefento B TedeHne 30 AHeid, npuseno Kk BeluncrieHHot NOAEL B 2,7 Mr/Kr/cyT Npu napeHTepansHOM BBEAEHUN. 3Ty A03y
KpblcaM UCMOonb3oBanu Kak OCHOBY AN BbIMMCIEHUS AONYCTUMOro npegena a4nsa AnUTensHoro BO3AeACTBUA creyoLmuM
o6pa3om:

NOAEL = 6,4 mr/kr/cyT - 3 cyT/7 cyT = 2,7 Mr/kr/cyT.

dakTopbl HeonpegeneHHocTn UF:

- UF1 (MHavBMAYanbHasn BapuaTuBHOCTL y YernoBeka) = 10;

- UF2 (mexBugoBas Bapuayus) = 1;

- UF3 (ka4ecTBO/peneBaHTHOCTb AaHHbIX) = 1.

daKkTopbl HeoMpeneneHHOCTH, UCronb3yeMble B JaHHOM MOAMYHKTE, ABNAITCA TEMU Xe, KoTopble Bbinu ucnons3o-
BaHbl B pasferne rno orpaHMyeHHOMY BO3feiiCcTBUIO, TaK Kak AaTa U 060CHOBaHUS Te Xe.

a) Moguduumpytowuin pakrop MF:

- MF = UF1 - UF2 - UF3;

-MF=10-1-1=10;

- TI'= NOAEL/MF, unun Tl = 2,7 mr/kr/cyt/10 = 0,27 mr/kr/cyT.

b) ®akrop yTunusaummn UTF:

UTF = CEF (cdbakTop conyTcTsyloLlero Bosfgenctauns) - PEF (dakTop NnponopUMoHanbHOro Bosgencrsus),

CEF=0,2;

PEF =1;

UTF=02x1=0,2.

¢) MepeHocumoe Bo3geiictaue TE:

- TE = TI/MF - BW - UTF;

- TE=0,27 mr/kr/eyT - 70 kr - 0,2 = 3,8 Mr/cyT.

d) JonycTuMbli npegen AL:

- OTo cMelLleHWe BKITIoYaeT NpuMeHeHre dakTopa nonb3bl BF nocpeactBom nonoxeHuit 1ISO 10993-17 Ha nHaneK-
LyansHoit ocHose. B faHHOM cnydvae aoctuxeHne TE BosmoxHo Ana OXI, u, cnefosatensHo, BF npuHuMaeT ctaHaapT-
Hoe 3Ha4eHue, paBHoe 1.

OonycTuMbl Npeaen BulYUCNRAIOT crnegyownuM obpasom:

- AonycTuMbli npeaen = TE - BF;

- AL=3,8 - 1 = 3,8 Mr/cyT B TeueHue nepuoga B 30 cyT,

- 3TOT NpeAen CHUTAeTCA AOCTATOYHLIM A4S 70-KMMorpaMMoBOro MyXUWUHEI NPU HabntoaeHUN, PUKCUPYIOLLUM, YTO
OXI™ He NoBbILWAETCA B NOKasaTensax TOKCUYHOCTU Nocsie XPOHUYECKOro BO3AeACTBUA NO CPABHEHMIO C ANUTENbHBIM BO3-
dencteueM. Mpeaen 0CHOBaH Ha JaHHbLIX XUBOTHLIX.

H.4.1.3 Npeaen nocTosHHOro Bo3gencTBusi

[JonycTumeli npeaen npu noctosiHHoM Bo3aeitcteum ot 30 cyT unu 6onee N Ha NPOTSHPKEHNU BCEW XKU3HN COCTaBNAET
10 r. OHO He AOMKHO NPeBbLIWATL 9 M AN OTAENbHO B3ATLIX CYTOK MK 114 Mr/mec. 3Tu NpefenbHble 3Ha4YE€HUA NoMyYeHbl
Ha 0CHOBE laHHbIX NO XPOHUYECKOW TOKCUYHOCTU, FEHOTOKCUYHOCTU U KaHLUEPOreHHOCTH, KoTophle NpuBeseHsl B paboTtax
[81], [116] n [133]. B aTux uccrnegoBaHusx Kpbickl 40 Bo3pacTa AByX NneT nonydanu OXIN B nuTbeBoit Boge. OXIT BBogUNN
KpbicaM NyTem NOAKOXHBIX MHBEKLMIA ABaX /bl B HEAENM!0, MO MeHbLUeH Mepe, B TEYEHWeE rofla, a Takke NyTEM HaKOXHbIX
annnukauuin kpbicam U Mbllam B TedeHue 103—104 Hep. Jo3bl BapeupoBanuck oT 0,086 go 71 (mr/kr)/cyT unu Gonee.
Mpu aToM He Habrnoaanock yBenu4YeHNs Yucrna criyyaeB BO3HMKHOBEHUA ONnyxonel, cBs3aHHbIX ¢ BBeaeHueM IXI, unu
NpoSIBNIEHUA XPOHUYECKON TOKCUYHOCTH, KPOME BO3MOXHOIO CHWKEHUA XW3HecnocobHocTu Kpeic [81]. Pesynsrupytowme
AaHHble, NMocMyXMBLLME OCHOBOW AN pacyeTa NPOrHo3upyemblX NpeaenbHbIX 3HaYeHUin NpU NOCTOSHHOM BO3JeACTBUM,
npuBefeHsbl B Tabnuue H.3.

AHanua aTux JaHHblX, MONyYEHHbIX NpU OparnbHOM M NapeHTepanbHOM BBEAEHUSX, NO3BONSAET NPUIATU K BLIBOAY,
yTo Ao3bl OXI, He oka3sbiBatoLme agdeKTa NpuU NOCTOAHHOM BO3AENCTBUM, TO ecTb OT 30 CYT U Ha NPOTKEHUM XKU3HW,
CpaBHUMbI U CXOA4HbI C TEMU, KOTOpble Bbinu NofnyyYeHbl NpU U3y4eHUU NOJOCTPOA TOKCUMHOCTU U BAUSIHUSA Ha penpoayk-
TUBHYI0 pyHKLUMIO. 2KUBOTHLIE Gonee YyBCTBUTENbHBI K OBLIETOKCMYECKOMY AeiicTBUIO, okasdbiBaeMoMmy OXI, yeM K ero
cnocobHOCTH, eCNU OHa CyLLECTBYET, Bbi3blBaTb pakK.
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Tabnuuya H.3 — [JaHHble, Ucnonb3oBaHHbIE ANSA YCTAaHOBIEHUS Npefena NocTosAHHOro BosgencTeuns ans OXI

Bua uccrieposanus OpanbHas NOAEL MapeHTepansHag NOAEL HepmanepHasa NOAEL
XpoHmIecKas 4 - LOAEL 2,9 — 3Ha4yeHue, pacchTa(I)-lHoe
TOKCHYHOCT [81] ncxoaqa us eeegeHns 1 HeT gaHHbIX
ABaxabl B Hegento [116]
16 71 — 3HayeHWe, paccyuTaHHoe
KaHueporeHHoOCTb 81] HeT aaHHbIX ncxoan U3 BBeeHun
100 nATb pa3 B Heaenod [133]

3) OXI He BbI3bIBaN BO3HUKHOBEHWSA OMyXOmNeil NpH CaMbiX BLICOKUX U3yHeHHbIX f103aX.

MuHumanbHas f[o3a, He okasblBawowlas [eACTBUA NPW U3YY4EHWM XPOHMYECKOW TOKCUYHOCTH, cocTaBnsowasi
2,9 (mr/kr)/cyT Npu NOAKOXXHOM BBEAEHUU KpbiCaM B TeYeHWe, NO MeHblueil Mepe, roga, a npu U3y4eHUn BO3HUKHOBe-
HWA onyxonew cocTaensawowan 16 (Mr/kr)/cyT Npu opanbHOM BBEAEHUW KpbicaM He cTaplue 24 Mmec, NOMoXeHa B Oc-
HOBY pacyeTa NPOrHo3UpyeMoro NpefenbHOro 3HadeHus nNpu NocTosHHOM BosgeilcTsun B 10 r cnegyrowum obpasom:
LOAEL = 2,9 mr/kr/cyT.

dakTopbl HeonpegeneHHocTn UF:

- UF1 (unanBugyansHasa BapmaTtUBHOCTL Y Yenoseka) = 10,

- UF2 (mexBupoBad Bapuauus) = 10;

- UF3 (kavecTBO/peneBaHTHOCTb aHHbIX) = 1.

CranfaapTHoe 3HaveHne UF1 = 10 gna unanesuayanbHoW BapnaTUBHOCTU Y YenoBeKa UCTONb3YETCS, TaK KaK 3Have-
HWe Nony4YeHo U3 CpefHero 3Ha4YeHUs Ansi XXUBOTHBIX W NpeAnonaraeTca CXo4Has BapuaTMBHOCTDL y YenoBeka.

CraHpapTHoe sHauveHue UF2 = 10 ansa MexBnA0BOW Bapuayum UCNONb3YETCA, Tak Kak HET YETKOro NOHUMaHUS 4on-
rocpodHbIX 3thheKToB Ha MeTabonuueckon AeATeNbHOCTN nocne Bo3gencTena OXI™ Ha yenoBeka. CUNTaETCS, YTO HU3KNE
KoHUeHTpauun IXI™ geTokemuumpyoTca B NeYEHN 3H3UMATNYECKON MMoKopoHuaaumen B S-kapbokcUMETUNINyTaTUOH
(cm. [81]), HO aTOrO HEAOCTATOMHO ANA SKCTPanonAUMKN Ha BO3AEACTBUE B TEYEHUE XKU3HU.

3HaveHne UF3 = 1 cOOTBETCTBEHHO YCTAHOBIEHO, Y4UTLIBAA PeNeBaHTHOCTb U HAAEXKHOCTb AaHHbIX.

a) Moguduumpyrownii daktop MF:

- MF =UF1- UF2 - UF3;

- MF=10-10-1=100;

- Tl = LOAEL/MF, nnun 2,9 mr/kr/cyT/100 = 0,029 mr/kr/cyT.

b) ®akTop yTunuaayumn UTF:

- UTF = (cbakTop conytcTytoLiero Bosgeincteus) - PEF (dakTop nponopuuoHansHoro BosgencTens);

- CEF=0,2;
- PEF=1;
- UTF=0,2.

¢) MNepeHocumoe Bo3geicTeue TE:

- TE=TIMF - BW - UTF;

- TE =2,9 mr/kr/eyt/100 - 70 kr - 0,2 = 0,4 mr/cyT.

d) Jonyctumelin npegen (AL):

OTo cMellieHne BKITHOYaeT NpMMEeHeHne chakropa nonbabl BF nocpegctasom nonoxeHruii ISO 10993-17 Ha UHAMBUAY-
aneHoii ocHoBe. B faHHoM cryyae focTuxeHune TE BoamoxHo ana OXI, u, cnegosatensHo, BF npuHuMaeT ctaHgapTHoe
3HadeHue, paBHoe 1.

HonycTumMelid Npegen BbIMUCASAIOT crnegyrowmnm obpasom:

- gonyctumelid npegen = TE - BF;

- AL=9-1=9 wmr B ntobkle oTaenbHbIE CYTKY;

- AL =2,9 mr/kr/cyT/100 - 70 kr - 0,2 - 25000 cyT = 10 r B TEYEHUE XU3HMU.

Mocne aHanuaa aTmMx nporHosnpyemelx npegenos 9 Mr/cyT n 10 rAkusHe Beino onpegeneHo, Yto 9 mr/cyT OyayT
ajlekBaTHO 3alyvLlaolLMMKU OT HeraTUBHBIX addpekToB OXI, NPOUCXOAALLNX OT NOCTOSIHHOrO BO3AelCcTBUS. Takum 06-
pa3oM, Ha OCHOBE LaHHbIX XXUBOTHbLIX Npefen npefocTaBnsAeT no MeHbLel Mepe 100-KpaTHeI 3anac 6ezonacHocTh ANA
70-KnrnorpamMmoBOro B3pOCnoro ot noTeHLuansHblX HeratuBHbIX apdekTo OXIM B pesynsrate NOCTOSHHOMO BO3AEACTBUSA.
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H.4.2 BuiGop chakTtopoB HeonpeaeneHHOCTH ANS HeKaHUepPOoreHHbIX adpceKkToB

Tabnuuya H.4 — dakTopbl HeonpeaeneHHOCTU ANA BelducneHus Tl

[vanasoH
HeonpeaeneHHoCTU

HasHaueHue dakTopa BenuunHa
craHgaptHoro UF

OnucaHne

UF1, nHausungyansHasa
BapuaTtmBHocTbBYeno- | OT 1 1010 10
BeYeCKON nonynsauuu

[na yyeTa BapuWaTMBHOCTU OTBETA MeXAY CpeaHUM
nokasarernem 340pOBOIA MOMyNsLUUN U OTBETOM Heko-
TOPOV NPONOPLMK YyBCTBUTENbBHOW CyGnonynaLmumn

UF2, mexBugoBasi

Ons ydyeTa BO3MOXHOCTM, YTO YenoBek Gonee 4ys-

Or18010 1 CTBUTENEH K HeraTMBHbIM 3dPeKkTaM coefuHeHus,
3KCTpanonaumsa
YeM SKCnepuMeHTasbHbIE XXMBOTHbIE
Ons y4eTa orpaHuMy4eHnin JOCTYNHbIX TOKCUKOMOruye-
UF3, ka4vecTtBO CKUX AaHHbIX ANS BblMUCAeHWA Tl, BKMoYas OTCyT-
1 peneBaHTHOCTb Ot 110100 1 ctBune 3HadveHna NOAEL, otcytctBue NOAEL gonro-

AaHHBIX uccneoBaHui CPOHHbBIX uccnefgoBaHWii U OTCYTCTBUE AaHHLIX MO

KITMHWYECKN peneBaHTHOMY NMyTHU BO34ENCTBUSA

H.5 BbluucneHue npeaena nepeHocuMoro KoHtakra TCL

CyLecTByIOT OrpaHu4eHHble onybnnkoBaHHbIE AaHHbIE MO pasfpaxatolnm adpdekrtam OXIT Beuncnernne TCL pe-
neeaHTHoO. MpeanonaraeTcs, 4To Npegen, BelducneHHblil us TCL, npuemnem Ana n3genuii, KOHTaKTUPYIOLLUX C MOBEPXHO-
CTbHO U, BO3MOXHO, UMMNMaHTUPYEeMbIX N3AEnnii.

lecc [61] npoBen uccriefosaHne, B KOTOPOM KOXXHOE HaHeceHWe HepasbaeneHHoro OXIT npuseno K HeaHayuTenb-
HOMY pasgpaxatoLieMy OTBETY Y KPONUKOB. TeM He MeHee BHYTPUKOXHbLIE N BHYTPUMBILLEYHbIE WHbeKUMKU DXI™ npusenu K
CUITBHOMY pasfpaXeHuto B MecTe UHbeKUun. Pa3baBneHHble pacTBopbl OXIT BEI3BanNy yMepPEeHHBbI# OTBET BHYTPUKOXHBIX
TKaHel U cnuancToii nenuca. Mpu pasbasneHun Ao 80 % HecKkonbko UccnefoBaTenei He 06HapPYXUNK pasgpaxaroLlero
otBeTa (cM. [569], [61], [102] n [103]), npoaeMOHCTPUPOBAB, YTO NPU KOXHOM HaHeceHUM OXI Ha MoAenb Kponuka rnpu
cpenHel KoHUeHTpaLun B 68 mMr/kr achdekT Ha LDy Gbin HeaHaunTeneH u He Habnoaanock HUKaKoro MECTHOro pasapaxke-
Hus. MNpeanonaraeTcs, YTO 3TO MPOMCXOAWT MO NPUHUHE KpaiiHe GricTpoii ckopocTh abcopbumn XMMUYECKOro CoefMHEeHNS,
KoTopoe 3aTeM GbICTpo NpeobpasoBLIBAETCH NEYEHbIO B TOKCUYHBIA MeTabonuT. [lononHUTENbHbIe BHYTPUKOXHBLIE UCCne-
[LOBaHUS U TECThI Ha pas3gpaKeHue rnas, NpoBeAeHHbLIe UccrefoBaTeNAMU, NPMBENN K BLICOKUM NOKasaTenam pasgpaxe-
HWsA Ans HepasbasneHHoro OXI TeM He MeHee pacTBopbl OXI B 5 % 1 1 % (No 06beMy) Nnokasann He3Ha4uTeENbHOE pas-
ApaXeHWe UnKn ero oTCyTCTBUE, COOTBETCTBEHHO. OTU AaHHble yKa3sblBatoT, 4To OXI™ ABNAETCA BLICOKUM pasgpaxuTenem
LNA BHYTPUKOXHBIX U IMa3sHbX TKaHeW. B pesynbtate TCL 1 BHYTPUKOXHBIN TCL 6yayT BeIMMCNEHbI ANS KOHLEHTpaLuui
OXI™ Hepasgpaxatowero ypoBHA NIL u MUHUManbHO pasgpaxatolero yposHA MIL cOOTBETCTBEHHO.

TCL ans OXI BbluucnstoT cnegyowmm obpasom. Ucnonbayetca nogxoa moguduuupytouwlero dakropa Ans Bbl-
yucneHuss TCL. 3ToT nogxoa BKNKYAET NPUMEHEHUe (PaKTOpPOB HEONPeAEneHHOCTU (CM. Bhllle) ANSA npeaocTasleHuns
npueMnemoro 3anaca 6e3onacHoOCT NPOTUB pasapaxeHus. Gopmyna Ans Beiuncnenus TCL, Mr/icm2, npumenss noaxon
Moauduumpytollero akropa, cnegytowas:

(NIL nrin MIL)
TCL=————
MFTCL- A

rae MFTCL — moguduuupytowmii pakrop (UF4 - UF5 - UF6),
NIL — Hepa3fpaxaloLuit ypOBEHb, MT;
MIL — MUHMManbHO pasfpaxaloLnii ypoBeHb, M,
A — nnouyasib NOBEpXHOCTU KOHTAKTa C OPraHM3MOM, CM2.

Bhilwe npuBegeHo o6ocHoBaHWe ANA NOAAEPXKKM BoIGopa cneaylowmx 3Ha4YeHnil Ans kaxgoro dakropa Heonpeae-
JNEHHOCTH, Heobxogumoro aAns BuiMucneHua TCL:

- UF4 wHauBmnayanbHasa BapuatusHocTb = 10;

- UF5 mexsugoeas akcTpanonayma = 1;

- UF6 HepgocTaTKn Aa@HHbIX = 1.

MFTCL=10-1-1=10.
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JloypeHc n ap. [103] HaHecnK B BUAE KOXHOW anmnnuKaLmMmu KponmkaM MakcuManbHoe konudectso 80 %-oro pacTso-
pa OXI" B o6beme B 0,2 M Ha Nnowaas noBepxHocTLIo 3,27 cm? (0,5 keaapaTHbIX AtoiiMa). OTO UCHUCNANOck Kak 160 Mr
OXI Ha 3,27 cM2 1 He npuBeno K HabroaaeMoMy pasfpaxeHuto Koxu, Takum o6pa3om Habntogaemblii HepasgpaxatoLuii
ypoBeHb NIL:

NIL = 80 %-HbiiA pacTBop = 0,2 Mn - 80 /100 mn = 160 Mr fosbl.
TCL cooTBeTCTBYET:
TCL =160 mr/(10 - 3,27 cm2) = 4,89 Mr/cm2.,

TCL Takum o6pasom paseH 5 mr/cm2.

JloypeHc u gp. [103] npoBenn BTOPUYHOE BHYTPUKOXHOE UCCIEA0BaHNe pa3apaXKeHUs y Kporvka, Ucnonbays pas-
nn4Hble pasbasneHuns OXI. B aToM nccnegoBaHum Bce pa3baBneHunsi Bel3aBanu pe3koe MeCTHOE KOXHOE pasfpaxeHue, 3a
pefKUM UCKIIOYEHUEM NpUBoASLLEe K MECTHOMY Hekpo3y TkaHel. PacTtBopbl 1 % 1 5 % 3XI™ 6binn 06a HepasgpaxaroLm-
MU U MUHUManNbHO pasfpaxarlMMn (COMHUTENBHO) COOTBETCTBEHHO COMMACHO UCMONbL3YeMOMY CTaHAapTHOMY MeToay
nsmepeHus. MNpeanonaranock, 4YTo 370 6bINO pesynbTaToM 3agepxuaHus OXIT B MecTHol oBnacTu, KOTopkIi 3aTeM He
6uoTpaHcopMUpoBarncs 1, Takum oBpasom, NprUBEN K MECTHOMY TOKCMHHOMY OTBETY TKaHeil. He UrHopupys aTo, BTopuY-
HbI MUHUManNbHBLIA YpoBEHb pasapaxeHus MIL 6bin BelMUCTIEH UCXOAS U3 3TUX BHYTPUKOXHBIX 403:

MIL = 0,5 %-Hblid pactBop = 0,2 Mn - 5 /100 mn = 10 Mr BHYTpUKOXXHOro X

OTO 03Ha4aeT, YTO BHYTPUKOXHOE BO3ZENCTBUE HE ABNAETCA pasfpaxatowum npu fose B 10 Mr Ha xuBoTHoe. Ans
3TOW Lenu Uernonb3toT NpubnmkeHHoe 3HaveHne B 2,5 Kr Ha kponuka. Ecnu 3aTeM NpMMeHsItoT Te xe dakTopkl Heonpeae-
TNEeHHOCTH, KaK Npu nepsoHadansHoMm TCL, To ANs YenoBeka byAeT cneayroLlee BblMUCNEHNE:

- BHYTPUKOXHbIA TCL = go3sa kponuka (mr/kr)/MFTCL - 70-kunorpamMmMoBbIi MyX4uHa;

- BHYTPUKOXHbIA TCL = [(10 Mr/2,5 kr)/100] - 70-kunorpaMMoBbIi MY>UWHa;

- BHYTPUKOXHbIN TCL = 17,5 Mr/Kkr.

3T0 03HaYaeT, YTo BHYTPUKOXHBIA MIL gnsa yenoseka coctaBnset 17,5 mr/kr.
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Mpunoxexue |
(cnpaBouHoe)

YcTtaHoBReHne aonycTumMeix npeaenos ana 3

1.1 UcTtopusa

Mpegenel ocTaTovHoro cogepxaHus O B MegUUMHCKUX M3enunsax Obinu ycTaHOBMEHbI, UCMOMb3ys METOAOMNOIMIO,
onucaHHyto paHee Ansa 30 n SXI™ ANA HeKaHLEePOoreHHbIX KOHEYHbIX TodeK. 3T He ABMAETCA reHOTOKCUHOM (cM. [17], [135]
1 [136]), OH He NPOLZEMOHCTPUPOBAI HUKAKOrO KaHLieporeHHoro noTeHLnana B XXWBoTHEIX 6uonpobax (cM. [41]) U He cuuTa-
eTcs KaHueporeHoM (cm. [135] v [136]). Mo 3TuM NpUYMHam 1 noTomy YTo Ans 6oMbLUMHCTBa MaTepuarnoB, UCNob3yeMblX
B MPOU3BOACTBE MeLULMHCKUX U3aenunid, cTepunusoBaHHblix 30, koHBepcnsa 30 B O ByfeT He3HaunTeNnbHOW, He cuuTa-
NoCb HEOOXOAUMEIM YCTaHaBnNMUBaTh 4ONYCTUMbIE Npegensl 4ns 3 3To NpUnoxeHWe NCNONb3YeT TOT e METOA, KOTOPLIN
NMPUMEHANCA 418 YCTaHOBMNEHUS JonycTuMblX npegenos ang 30 n OXI, 4yTobbl NpogeMOHCTPUpOBaTh, YTO 4ONYCTUMbIE
npegens! gns 3 6yayT 3Ha4uTENLHO BhILWe, YeM npegens! Ans 30 u OXT, u Bpag nu 6yayT AOCTUrHYThHI GONLLUMHCTBOM
mMaTepuanoB usgenus.

Koraa HekoTopble eCTecTBeHHble MaTepuwanbl (Hanpumep, KomnareH, XAonok W T. A.) CTaHOBATCA 4YacTbio
30-cTepunmn3oBaHHbIX MEQULMHCKUX U3Lenuii, BO3MOXHO HabniogaTb KpaiiHe BbICOKME KOHLeHTpauun 3. Mpoussogu-
Tenb JOIKEH YYUTLIBATL, YTO, ECMU Takue Bbicokue ypoBHU 3T HabrogatoTes, 3TO He CTaHOBUTCA OMacHOCTLIO A8 nayu-
€HTa U He MeLlaeT QPyHKLUOHUPOBaHWUIO MEAULIMHCKOrO U3genms.

1.2 O6LWKe nonoxeHus

1.2.1 O6Lwee npeacTaBneHne

[aHHble oCcTpOoi TOKCUMHOCTHU U f@aHHbIe NOBTOPHOM A03bl NOKa3bIBaIOT, YTO, X0TS 3 He o4eHb apdeKTUBEH, OH Jj0-
CTYNEH CUCTEMHOMY KpoBOOBpaLLEHWIO NOCe OparibHOro U NapeHTepanbHoro BO3AeNCTBUSA. AHanus cpefHUX netanbHbIX
803 LDz, 1 ypoBHeii ¢ HeHabniogaembiM achpektom NOAEL Tatke npeanonaraet, 4to agekt 31 npu KOHKPETHLIX Bpe-
MEHHbIX UHTepBanax, orpaHU4YeHHOM BO3AENCTBAN U T. . CPaBHWUM NPU opansHoOM W napeHTepanbHom nyTax. OcHoBLIBa-
ACb Ha JaHHbIX, MONyYeHHbIX B UCCrEeA0BaHUAX cyBXpOoHUYECKO N XpOHUYeCKoi TokeudHocTH, OIT He cTaHoBUTCS Bonee
LeACTBEHHBIM, €CrW AMUTENBHOCTE BO3AEHCTBUSA yBeNnYeHa. [oYKn ABNSIOTCA OCHOBHBLIM OpraHOM-MULLIEHLIO ANns O

1.2.2 OrpaHuyeHHoe Bo3felicTBne

Or He npeacTaBnAeT coboi NpakTUYeCcKoi onacHOCTH ANs 340pOBbA NPU BO3AEACTBUN MEAULIMHCKUX U3Aenuin anu-
TENbHOCTHIO MEHEE YeM 24 4. 3TO 3aKITo4eHNe OCHOBaHO Ha JaHHbIX OCTPON TOKCUMHOCTU, NONYYEHHLIX OT pa3HblX BUAOB
XMBOTHBIX W Hay4HbIX 0T4eTOB 06 OTpaBneHUMU YenoBeka nocne npornatbiBaHus O UnNu NPOAYKTOB, €ro coaepXalLnx
(cm. [85], [101], [116], [160], [162], [203] u [204]). Takke CyLleCTBYHOT MHOTOMUCIIEHHBIE OTYETHI O CMEPTU YenoBeka B
pesynerate nornoweHuns 3. OcHoBBIBasiCb Ha 3TUX AaHHbBIX, NPUMEpHOW neTansHoi gosoi 3T Ana Yyenoseka ABNAETCA
1,4 mn/kr (cMm. [160]) unm okono 111 r Ha B3pocnoro. Tak Kak M3BeCTHO, YTO HacklLeHWe YenoBedeckoro MetaGonuama 3
npoucxogut npu 125 Mr/kr (cM. [20] u [148]) n uTO AaHHLIE No YenoBeky Becerga 6onee ybeauTenbHbLI NPU YCTAHOBNEHUA
npeaenos 6e30nNacHOCTK, 3Ta j03a UCMosb3oBanach Kak 0CHOBa AN BbIMUCNEHUS AOMYCTUMOrO Npeaena Ans orpaHuyeH-
Horo Bo3geincTeuna cnegytowmm obpasom: NOAEL = 125 mr/kr/cyT.

®dakTopbl HeonpegeneHHocTn UF:

- UF1 (vHanBUAYanbHas BapmaTUBHOCTL YerioBeka) = 10 (cTaHAapTHOE 3HaYeHue);

- UF2 (MexBugoBas Bapuayus) = 1 (CyLLUeCTBYIOT faHHbIe No YenoBeky),

- UF3 (ka4vecTBO/peneBaHTHOCTL aHHbIX) = 1 (peneBaHTHbIE AaHHbIE).

Moaunduumpytowuin pakrop MF:

- MF=UF1-UF2-UF3unuMF=10-1 -1 unu MF =10;

NOAEL 12,5 mr/kr/p

-TI= W mwnu Tl = T vwnu Tl = 12,5 mr/kr/cyT.

dakTop ytunusauum UTF:

- UTF = (dakTop conytctytowlero Bosaeiictausl) - PEF (caktop nponopuMoHansHoOro Bo3aeicteus);
- CEF = 0,2 (cTaHgapTHOE 3Ha4eHue),

- PEF =1 (oaHOAHEBHOE BO3fEUCTBME);

- UTF=0,2

MepeHocumoe BosaeicTeue TE:

- TE=TI - BW - UTF wnu TE = 12,5 mr/kr/cyT - 70 kr - 0,2 unu TE = 175 mr/cyT.

1) 37a vHdopMauums BroYeHa AN1S NOMHOTHI, TaK Kak HE CYUTAETCA HEOBXOAMMBIM YCTaHaBNUBATL AONYCTUMBIE
npeaent Ans AN, ecnu npegensl 30 KOHTPONUPYHOTCS Ha YPOBHSIX, 0603HaYeHHbIX B HACTOSILLEM CTaHAapTe.
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Honyctumelit npegen AL:

- ¢paktop nonb3bl (BF) = 1 (ctaHgapTHoe 3Ha4eHue),

- AL=TE - BF unn AL =175 mr/cyT - 1 unn AL = 175 mr/cyT unm 175 mMr/usgenue.

Mocne aHanusa atoro 4oMnycTUMOro npegena 6uino onpeaeneHo, Yto OyaeT KpaitHe ManoBepOSITHLIM, UTO YENoBeK
MoXeT ObITb Nof Bo3feiicTBUEeM Takoro konudectsa 37 NpyU orpaHUEHHOM KOHTaKTe ¢ MEAULMHCKUMU U3 ENUAMU.

1.2.3 AnuTenbHOe Bo3aencTBUe

Mpeaen anuTensHoro BosaeicTBuA Ana 3T ocHoBaH Ha aHanmae AaHHbIX CyGXPOHWUYECKOH TOKCUYHOCTU U penpo-
LYKTUBHBIX 3¢pheKTOB (TepaToreHHOCTb, JOMUHAHTHAA NEeTanbHOCTb U PENPOAYKTUBHAA TOKCUYHOCTL), BbI3BAHHLIX Y XU-
BOTHbIX (cM. [42], [65], [67], [115], [122], [137], [149], [150], [152], [153], [164], [185], [203] n [204)).

B opanbHbIX U NnapeHTeparbHbIX UCCneaoBaHMsaxX NOBTOPHOW 403bl pa3NUYHOW NPOAOMKUTENBHOCTUA NepuogaMu 4o
157 gHelt 3 npoussen pasHoobpasHble HeraTUBHblE ahheKThl, MPOUCXOASLLUE B OCHOBHOM e€ro MetabonmamMa ¢ oKca-
natoMm, BKIKOYatoLLMe oKkcanyputo, MoBpexaeHNs nodek (Hedpos, pacluMpeHue kaHanbLes, BOCNaneHue), NoBbILWEHHbIE
MOYEBUHHBIA @30T U KpeaTUHWH, NoYeYHble KpucTansbl, KpucTansel Mo3ra, CHUXEHHBIW POCT, LEHTPOAONEBYIO AereHepa-
Lito neYeHw, caBUr B NeiKkouuTax K HedTpodunam, a Takke NoBbILLEHHOE COfepXKaHNe NapeHXUMAaTO3HbIX KNETOK KOCT-
HOro Mo3ra 1 aKTONU4YecKknin remaTonoas. Josnposku Beinu B gunanasoHe ot 50 go 2200 mr/kr unu 6onee. UccnegoBaHus
PenpoAyKTUBHOCTU BKITHOYan UccrnenoBaHns TepaTonorum, B KoTopbix O BBOAWICA B pasfiniHble BpEMEHHbIE NEPUOAbI
rectayum u obLume uccrnefoBaHus, B KOTOPLIX oLeHuBanu addekt 3 Ha hepTUNbHOCTL, PENPOAYKTUBHYIO (DYHKLUIO,
TepaToreHHoCcTb W heTanbHoe pasBuTUE, a Takke noTeHuman 3 Bbi3biBaTb JOMUHaHTHbIE NeTanbHble addekThl. Mo-
criefjHue uccnefoBaHWsa No ANUTENbHOCTU BKIKOYAN HECKOMBKO NMOKONEHUN.

Ho3anposku 6binv B gnanasoHe oT 40 go 5000 mr/kr unu Gonee. B TepaTonormiyeckux UccneaoBaHnusAx (Bce NpoBo-
Aunuck ¢ opaneHbiM BBefeHWeM) 3 npuBen K TOKCUYMHOCTU MaTepUHCKOro opraHusmMa, SMEpUOHaNBHON TOKCUMHOCTH,
deTanbHON TOKCUYHOCTW U aHOManusaM B TKaHsSX CKeneTa U BHYTPEHHWX opraHoB Mpu Ao3npoBkax cebiwe 150 mr/kr. B
ncenefoBaHUAX HECKONbKUX MOKONEHUN (Takke NpoBogUMMble TONMbKO oparbHelM BBeAeHWeM) gosuposka B 1840 mr/kr
(BblMMCIIEHHAs Mo UccrefoBaHuio, B KOTopoM O BBoAWUNCA Npu KoHueHTpauun B 0,5 % B nuTbeBON Boae (cM. [97]) He
npousBena HUKaKkux HeraTMBHbIX 3 EKTOB, a AN NPU3HAKOB peTanbHON TOKCUHYHOCTU (CHUKEHHBIW BEC AeTeHbIWeN),
3MBpPUOHanNbLHON TOKCUMHOCTU (CHUXEHHAas YNCNEHHOCTL NOTOMCTBA) U TepaToreHHOCTU NoTpeboBanack 403UPOBKa CBbI-
we 1000 mr/kr.

AHanua gaHHbIX Nokasan, 4To ypoBHU 3l 6e3 Habntogaemoro adhdekTa 4N NEPUOAOB ANUTENBHOrO BO3REUCTBUS,
To ecTb oT 1 fo 30 cyT, 6bInNK cONOCTaBUMbI BHE 3aBUCUMOCTH OT NYTW BO3AEACTBUA HA KOHKPETHBIE OpraHbl-MULLEHN UK
penpoAYKTUBHYHO (OYHKLMIO. XKMBOTHBIE BbINN HeMHOro Bonee YyBCTBUTENBHBI K 06LWEeN CUCTEMHON TOKCUYHOCTU 3l YeM
K ero cnocobHOCTU MPoM3BOAWTE HEraTMBHbIE W3MEHEHWS B PenpogyKTuBHocTW. Ons obecnedeHnsa Gonbluei 3awuTbl
nauueHTa, 6bina ucnonssoBaHa camas Huakasa NOEL, 50 Mr/kr, nony4YeHHasn B UccrefoBaHUU NOLKOXHON TOKCUYHOCTM Y
cobak (cM. [203]), B ka4ecTBe OCHOBbI AMA BbIYUCIIEHUS JOMNYCTUMOro npeaena npu AnNUTeNbHOM BO3LERCTBUMN Crieayto-
LWmm obpasom:

NOAEL = 50 mr/kr/cyT.

dakTopbl HeonpeaenenHocTn UF:
- UF1 (vHauBuayanbHan BapuaTUBHOCTL Yenoseka) = 10 (cTaHgapTHOE 3HaYeHue),
- UF2 (MexBugosas Bapnauus) = 5 (Cxo4HbIN OTBET),
- UF3 (ka4ecTBO/peneBaHTHOCTb AaHHbIX) = 1 (peneBaHTHbIE JaHHbIe).
Moaunduumnpyrowmin dpaktop MF:
- MF=UF1-UF2- UF3unu MF =10 -5 - 1 unu MF = 50;

NOAEL 50 mr/kri/p,

-Tl=———uwmm TI=————unu Tl = 1,0 Mr/kr/cyT.
MF 50

QakTop yTunusauyuu UTF:

- UTF = (¢akTop conytcrytoLero Bo3genctsns) - PEF (dpakTop nponopynoHanbHOro Bo3gencTauns),

- CEF = 0,2 (cTaHgapTHOe 3Ha4YeHUE);

- PEF =1 (cTaHgapTHOE 3Ha4eHME),

- UTF=0,2.

MepeHocumoe Bo3geiictBue TE:

- TE=TI- BW - UTF unu TE = 1,0 mr/kr/cyT - 70 kr - 0,2 unu TE = 14 mr/cyT.

Oonyctumbivi npegen AL:

- dpakTop nonb3bl (BF) = 1 (ctaHgapTHoOe 3HaveHne),

- AL=TE - BF unu AL = 14 mr/cyT - 1 unu AL = 14 mr/cyT unu 420 mr/nagenue.

1.2.4 NMocToAHHOEe BO3AeUCTBUE

Mpeaen NOcTosAHHOroO BO3feNCTBUA ObINl OCHOBAH Ha aHanuse AaHHbIX XPOHUYECKOW TOKCMUHOCTU U KaHLEpOoreH-
HocTK (cMm. [24], [25], [41], [116] 1 [129]). B aTux uccnepoBaHUsiX KpbiChl, MbllWK U 06e3bAHLl Nofyvanu 3T B KopMe ABa
unu Tpu roaa, a Kpbickl nonyyanu 3 nyTeM NOAKOXHON UHLEKLUW ABaX bl B HEAEM0 MO MEeHbLUEH Mepe B TeYeHUe rofa.
B nccnegoBaHusix opansHOro Bo3eiCTBUA XKUBOTHBIE MPOAEMOHCTPUPOBANU NOYeYHble M3MEHEHUs (CKNepos, KanbLu-
duKauua, HedpwuT, ruNepnnasnsa KNeToK NovYeYHoro KaHanbla), OTNoXeHWe okcanarta, NoBbIEeHHbIE MOYEBUHHBIA a3oT
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M KpeaTUHWH, CHWKEHHbIE reMaTonornyeckue napameTpbl (reMaToKpUT, reMornobuH U KONUYecTBo 3pUTPOLUTOB), MUHE-
panuaauuio MArkux TKaHeid, napawmToBUaHYo runepnnasuio U NoBpexaeHust NeYeHn (KMpoBble U3MEHeHUs). 3T uame-
HeHUsi He coobLanucb Nocne NOAKOXHOro BBeAEHUS, a Takke He 6bino noBbILeHUS B (POPMUPOBAHMU OMyXOreil B 3TUX
nccnepoBaHusax. [Jo3mpoBku 6binu B gnanasoHe ot 8,6 go 800 mr/kr unu 6onee.

AHanus aTux aHHbIX BbISIBUN HEKOTOPYHO YYBCTBUTENbLHOCTL K MYTW BO3€ACTBUA NPU YPOBHAX HeHabrnogaemoro
apdekTa ana 3 nNpu nepuoge NOCTOAHHOIO BO3AeUCTBUSA, TO ecTb oT 30 AHEN [0 NPOTSHKEHUS XKU3HU; TEM HE MeHee
OHW COMOCTaBUMBI C JaHHBIMU, MONYYEHHBIMU B UCCNEfoBaHUsAX CyOXpOHUYECKON U penpoAYKTMBHOW TOKCUYHOCTH. Ans
npeaocTaBneHust HaubonbLUeR 3alWuTel ANA NauueHTa ucnonb3oBanack camas Huskasa NOEL ans XpoHUYeCKoW TOKCUY-
HocTk, 40 Mr/kr/a, BBOAUMAs B IUETY KPbIC B TEYEHME [BYX J1€T, Kak 0CHOBA A1 BLIMUCIIEHUS A0NYyCTUMOro npegena npu
NOCTOSIHHOM BO3Zl€UCTBUM criefytolmuM obpasom:

NOAEL = 40 mr/kr/g.

®dakTopbl HeonpegerneHHocTn UF:
- UF1 (uHauBmayansHasa BapuaTUBHOCTL YernoBeka) = 10 (cTaH4apTHOE 3HayeHue),
- UF2 (MexxBupoBas Bapuayus) = S (CX0f4HbIA OTBET),
- UF3 (kayecTBO/peneBaHTHOCTb AaHHbIX) = 1 (peneBaHTHLIE AaHHLIE).
Moauduumpytowmin pakrop MF:
- MF=UF1-UF2-UF3unu MF=10-5 - 1 unu MF = 50;
NOAEL 40 mr/kr/g

-TI= Wi Tl = ———— wnu Tl = 0,8 mr/kr/cyT.

MF 50 ' v

daxkTop ytunusauum UTF:

- UTF = (dakTop conyTtcTBytoLero Bo3aeictus) - PEF (dakTop nponopuynoHanbHOro Bosgencteus);

- CEF = 0,2 (cTaHgapTHOE 3Ha4eHue),

- PEF =1 (cTanaapTHOE 3Ha4eHue),

- UTF=0,2.

MNepeHocumoe Bo3aeiicTeue TE:

- TE=Tl - BW: - UTF wnun TE = 0,8 mr/kr/cyT - 70 kr - 0,2 unn TE = 11,2 Mr/cyT.

OonycTumMbln npegen AL:

- hakTop none3bl (BF) = 1;

- AL=TE -BF unnAL=5,6 mr - 1 unn AL = 11,2 mr/cyT unu 280 Mr/usgenue.

1.2.5 Npepen nepeHocuMoro koHTakra (TCL)

Ana 3l He Gbinu paspaboTaHbl rnobansHLIe npeaens NePEeHOCMMOro KOHTaKTa, Tak Kak MecTHasi KOHLeHTpaLms
U KOHKPETHbIE NYTU BO3AEACTBUS UrparoT KIOYEBYIO ponb NpU OnpefeneHnn noTeHuuana K MECTHOMY pasgpaeHuIo.
PekoMeHayeTcs obpalljaTbest ¢ MECTHBIM pasapaxeHuem 3T cneays SO 10993-10 u ISO 10993-4. O630p Hay4HoOl Nu-
TepaTypbl nokasan, 4to y 3 B LLeNoM HU3KUIA NOTEHLMan K KOXKHOMY pasapaxeHuto. OfHokpaTHoe Bo3geicTBue 10 % 3
6bINo oTpuLaTeneHLIM B HAKOXHOK Npobe Ha YenoBeke (cM. [96]), B TO BpeMs Kak B ApYroM UcCCref,0BaHUU Ha YenoBeke
NOBTOPHOE BO3AENCTBUE NoKasano, 4YTo 3 ABNAETCA He3HaUYMTENBHBIM KOXHBIM pasapaxuTenem (cMm. [168]). Hepasgpa-
Katoljasi KoHLeHTpaLmsa ANs 0CTPOro pasjpaxeHus rmasa Haxoaunack B Ananasore ot 0,4 % g0 5 % (cm. [118], [119]
[120]), a Hepa3apaxatoLas KOHLEHTpaLUsa 4N NOBTOPHOTO rmasHoro Bosgeictaus 6eina 20 % (cMm. [120]).
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MpunoxeHue J
(cnpaBouHoe)

MpurotoBneHue KOHTPONbHbIX pacTBOpPoB 30 u AXI

J.1 lMpurotoBneHne KOHTPONbHLIX pacTBopoB 0

J.1.1 C6op rasa 30

CoeanHAOT cTaHaapTHLIN 6annoH, cogepxatymii 90, ¢ pnakoHoM o6beMoM NpubnusnTensHo 30 MN, Kak NnokasaHo
Ha pucyHke J.1. MpoTLIKAKT UHBEKUMOHHON WUrMoi NpobKy dnakoHa Takum o6pa3oM, YTOOLI KOHYUK UMbl HAaXoAUNCA B
BepxHeil YacTu dnakoHa. MpUCOeaNHSIOT NOIMXIIOPBUHUIOBYIO TPYOKY K BLIXOAHOW UrMe 2 U OnycKaloT KoHeL| Tpybku B
kon6y c Bogoil.

BHumMaHue! KpaitHe BaxHO ANA 3awuThbl UCCriefoBaTensa oT BpeAHoro AeUcTBuUA NPoBOAWUTL AaHHYHO Npoleaypy B
BbITS)XKHOM Wwkady (cm. n. 4.4.1.1).

1 — KnanaH; 2 — BTOPON perynupyroLyuin knanaH; 3 — nonuxnopeuHUNoBble TPyBku; 4 — cTakaH ¢ Bogol (300 mn); 5 — cbiBopoTka
coriakoH (30 mn); 6 — 30 Bxoda urnbl 1; 7 — 30 BbIXxoAa UMbl 2; 8 — 0BXMMHOI konnadvok ¢ PFTE neperopoaku; 9 — G6ansoH ¢ rasoo-
6pasHbIM 30

PucyHok J.1 — YCTpOWCTBO ANSA NPUroToBMeHMA cTangaptos 90

Opyroi Tpy6Koii cBs3bIBaloT perynsatop 6annoHa ¢ Urnon AN UHBEKUMWIA. [poTeIKaroT BTOPOA WMo Unn BXOAHOM
urnoii (1) npoBky chnakoHa 1 onyckatoT ee KOHeL, BHU3 Jo AHa. HaunHatoT nponyckate 30 Yepes cucTeMy Takum obpasom,
4YTOObI My3bIpbKK BEITECHAEMOrO raza BbIXOAWN U3 TPYOKMU CO CKOPOCTLIO OAMH Ny3bIpek B cekyHAy. [poaysatoT cocyq B
TeueHune NpubnuanTenbHo 15 MUH. YAansoT BXOAHYIO UMY U3 doakoHa W ypaBHOBeLLWBatoT AaBneHue rasoobpasHoro 30
B COCYA€ C aTMOCdepHbIM, YTO AOCTUraeTca yAaneHMeM BbIXOLHOW UIMbl, KaK TOMbKO NOSABUTCA NOCNEAHWA Ny3bipeKk 13
TpyOku B konGe. B npubnuxxeHWn K 3akoHy AN uaeanbHbIX ra3oB MOXHO NoKasaTb, YTO KoHUeHTpauusa 30 Bo drakoHe
cocTaBuT 1,83 MKI/MN npu AasreHnn 760 M pt. cT.V) 1 Temneparype 20 °C.

KoHueHTpauns stuneHokenaa Cgo, MKT/MKI1, COrNacHo 3akoHy AN naeanbHbIX rasoB, MOXET ObITb paccunTaHa Ans
KOHKpeTHon TeMnepaTypbl T, °C, 1 AaBneHus p, MM PT. CT., N0 popmyne

p

=0,706 ——,
Pao =0.100 2

rae 0,706 — 3HayeHune, o6paTHOe ra3oBoii NOCTOSIHHOW R Ans onpegenenus 30, rk/mm pT. cT. n.

J.1.2 Paz6aBneHnsa KOHTPONbHLIX pacTBopoB J0 Ansd aHanu3a METOAO0M PaBHOBECHOM NapoBoi ¢ha3bl

Pa36aBnstoT KOHTPOMbHLIA PacTBOpP, NPUIOTOBMEHHbIH cornacHo J.1.1, Bo dnakoHe (HOMUHanbHbI 06bem 15 Mn).
Ob6teM pnakoHa AoMmKeH GbITb NPpeABapUTENLHO onpeaerneH ¢ norpelHocTsio Ao 0,01 Mn (npu aHanuse obpasuoB Heo6-
XOAUMO UCMNorb30BaTh (PakoHbl Takow e BMecTumocTun). CHayana Bo pnakoH nNpomnyckaloT CyXoi a3oT B Te4eHne 1 MUH.

1 1 mm prct. = 133,322 MNa unu 760 MM pT. cT. = 101,325 KMa.
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M3 nepBoro cdnakoHa ¢ razoobpasHbiM D0 oTbupatoT okorno 10 MK ¢ NOMOLLIO rAa30BOro LWNpUUa. YAansoT Wwnpuy 13
doriakoHa ¥ NopLIHeM LWnpuLia nory4aroT xenaemblii 06beM B 10 MK B MONOXEHUU C MOJHATOH BBEPX UITION.

MomeLLatoT hnakoH, NpoAyThIA a30TOM, Ha KOHeL| HanpasneHHon BBepX urmbl U BBoAAT 10 mkn 30 Bo dnakoH. He
npokaymsas LUNpUL, HeMeANeHHO yaansioT ero u3 cgnakoHa. Tenepb dnakoH cogepxut 18,3 mkr 30 npu Temnepatype
20 °C u paBneHuun 760 MM pT.CT. YpaBHOBELLUBAIOT KOHLEHTpaLmio SO ¢ OKpyXatoLuMu yCroBUsIMK, Kak onmcado B J.1.1.

BeoaAaT npoby rasa 100 Mkn u3 BTOporo ¢nakoHa B ra3oBblil XxpoMaTorpad Ans norny4YeHUs xpomarorpamMMbl. AHa-
K3 noBTOpAIOT ABaxAbl. MpurotasnuealoT 6o5ee BbICOKOKOHLEHTPUPOBaHHbIE KOHTPOSbHbIE pacTBOphI MyTeM pas3basne-
HWS 6ONbLUMX anukBoT YncToro rasoobpasHoro DO n3 nepsoro gnakoHa. Tak Kak Bo riakoHax cofepXuUTcsl cBOGOAHLI
razaoobpa3sHblii 3O, KOHTPOrbHBEIE pacTBOPLI HE HYXKHO HarpeBaTb B OTIIM4YME OT ApYrx obpasuos.

B ocTankbHoe BpeMsl XpaHAT OCHOBHbIE CTaHAapTHLIE pacTBOPLl B XONOAWUNBHUKE, @ NPUOBPETEHHBIE — COrMacHo
YCIOBUSIM, yKasaHHbIM Npou3BogmuTenemM (cM. npunoxeHue F). YcraHaBnuealor cTabunbHOCTb XpaHEHUS U CpoKa rofHO-
CTU AN OCHOBHBIX pacTBopoB 30. M3roTaBnusealoT cBexue KanmbpoBoYHbIe CTaHapTHbIE pacTBOpLl €XKeAHEBHO. YTUNU-
3MpYIOT NOCIE UCMOMb30BaHWS.

J.1.3 Paz6aBneHus cTaHAapTHLIX o6pasuos 0 AnsA METOAoB ¢ yyacTuem pactsoputens’)2)

[na noBbileHHOW 6e30nacHOCTU U TOMHOCTU peKOMeHAYETCA npuobpetatb KOHTporbHble pactBopbl 30 u IXI
M3BECTHBLIX U CepTUDULMPOBaHHBIX KOHLEHTPaLMiA Y KOMMEPYECKUX UCTOMHUKOB. ECnn 3TO HEBO3MOXHO, OCHOBHbLIE KOH-
TporbHble pacTBopbl OO MOryT 6bITb MPUIOTOBIIEHBI U3 YACTONO COEANHEHNS, KaK OMUMCAHO HUXe.

YcTtaHaenusatoT 6annoH, coaepxalymii raaoobpasHblit 30O ¢ HOpMUMPOBaHHLIMU XapaKTepUCTUKaMM, Kak onmcaHo B
J.1.1, coeanHuMB ero ¢ ¢nakoHOM, NpeABapuTENIbHO NPOAYTHIM, KaK ONMCaHo BhiLLE, U NOMELLEHHBIM B 6aHio co cMechbio
CYyXOro rbfja C M30MponaHooM UM aHarnornyHyto, 4Tobbl CKOHAEeHcMpoBaTh ra3oobpa3sHblil 30 B xuakocTb. K dpnakoHy
yepes UMy ANA MHBLEKUMIA NPUCOEAUHAIOT ToNbKo TpybKy, no KoTopoit noctynaet 90 u3 6annoHa. Het HeobxogumocTu
BCTaBMNATb BLIXOAHYIO UrIy (2), Tak kak 3O cobupaloT B XXUKOM Buje.

3anonHsoT ¢rakoH HyXHbIM 06beMoM xuakoro D0, nepekpbiBaloT perynaTop Ha 6annoHe u yaanawTt urny ans
MHBbEKUUI ¢ Tpybkoid. [locTatoT pnakoH u3 6aHu co NbAoM.

B3BeLuMBalOT repMETUYHO 3aKpbITYI0 MepHYo Konby o6bemomM 100 Mn (¢ npobkoii ¢ nokpbiTueM us MTPI), cogep-
Xauyto 60 Mn pactBopuTensi, ¢ norpewwHocTsio 0,1 Mr. [lobaBnstot B kKonby nsiTb kanenb xuakoro 30 U BHOBL B3BeLLMBa-
toT. 3anonHsioT konby pacTBopuUTeneM o oTMeTku 100 M, NepeBopaynBaloT M NepemeLlnsator.d

BeoaAT oT 1 40 5 MK anuKBOT KaXA0ro KOHTPOMBLHOro pacTBopa B KONOHKY XpomaTtorpada Ans NonyvyeHus sHave-
HWA NnoLwaamn Wnu BeicoTbl NUka. OnpefeneHne NOBTOPSIOT ABaXAbI.

B ocTanbHoe BpeMs XpaHAT OCHOBHbIE CTaHAApPTHbLIE pacTBOPbI B XONOAMUIIbHUKE, @ NPUOBpETEHHBIE — COrnacHo
YCIOBUAM, YKasaHHbIM npoussogutenem (cMm. npunoxenune F). NsrotaBnuealor cBexue KanubpoBoyHble cTaHAapTHbIE
pacTBOpbl eXe[HEBHO. YTUIU3NUPYIOT NOcne UCNONb30BaHNUA.

OnbIT NpaKkTU4ecKol razoBoii xpomaTorpacdum nokasbiBaeT, YTo NpU BBEASHUN 06pa3LoB B KONOHKY ra3oBoOro Xpo-
MaTorpada TO4HOCTb BBOAA YNyYLIaeTCca Npu yBenuyeHun esogumoro obbema obpasya. OTHocuTenbHan owunbka, ces-
3aHHasA C HETOYMHOCTbLIO KanMBpoBKM LUNpULA, YMEHbLUAETCS NpU yBENU4eHUn BBOAUMOro obbema. [AnsA NoBbILLEHNS TOY-
HOCTU 06beM BBOAMMOI NPobkl AomkeH cocTaBnNATb He MeHee 10 % obbema wnpuua.

Mpu noneiTke yBENUYATE TOMHOCTL BBOAMMOrO 06beMa 3a CHeT peanbHOro BBogUMoro obbema, Heobxogumo ybe-
LOWTBCA B TOM, YTO KOINTOHKa He neperpyXaeTcs. YYuThiBas COBPEMEHHYIO TEXHOMOrNI0 aBToA03aToOPOB, BONPOC TOYHOCTH
¥ NpaBULHOCTY BBOAUMOro obbema He JoMKeH 6biTk NpobrieMo.

J.2 MpuroroBneHue KOHTponbHbIX pacTBopoB Xl

BageLunBaloT MepHyto konby obvemoM 100 Mn, cogepxallyto 60 Mn Bogbl, ¢ norpelHocTeio 0,1 M. Mo kannam
fo6asnstor OXI (okono 100 mr). BHoBb B3BeLUMBAIOT KOnby, OnpeaensoT pasHuly B Maccax; 3aTeM J0BoAAT obbem
[0 METKM BOAOA W nepemMeLunBarloT. ECM KOHTPOSMbHbIE PacTBOPLI UCMOMb3YIOT HE cpasy, WX XPaHAT B X0NOoAUSbHUKE
(cM. npunoxeHwue F). YcTaHaBnuBatoT cTabunbHOCTb XpaHeHUs U cpoka roAHOCTM AN OCHOBHEIX pacTBopoB OXI. Usro-
TaenueatT pabo4ne cTaHAapTHEIE PACTBOPLI €XEAHEBHO U YTUIM3MPYIOT NOCHe UCNONb3oBaHUsA. [JOBOASAT KOHTPOMbHbIE
pactBopbl OXI™ 4O KOMHATHOW TemnepaTypbl. [OTOBAT Kak MUHUMYM Tpu pabodnx pacTBopa pasfinvHoi KOHUEeHTpaLum.
[o 1cnonb30BaHWA KOHTPOMbHBIX PAcTBOPOB ANA MOCTPOESHUA KanmbpoBOYHOro rpadhuka NPoBepSIOT NIMHEAHOCTb Napa-
MeTpoB XpomaTtorpaduyeckoro nuka B aTUX obnacTsx KOHUEHTpaLuid. FOTOBAT KOHTPONbHLIE pacTBOPbLI Takum obpasom,
4YToOLI OHU OXBaTLIBaNU BCo obnacTb oxuaaeMelx cogepxanHuin OXI™ B aHanuampyemom obpasue. [ns onpefeneHus 3Ha-
YeHUs NnoLlagn UKW BeICOTbI NKa BBOAAT allMKBOTEI KaXA0ro KOHTPOSIbHOMO pacTeopa oT 1 40 5 MK B KOMOHKY Xpomarto-
rpaca. OnpegeneHue NOBTOPSIOT ABaXAbl.

MpumedaHne — 3Ty npoLeaypy Takke MOryT MPUMEHSATL AN NPUFOTOBMNEHWUS KOHTPOMBHLIX pacTBopos 3l

1) YnoBHee nepeHocuTs xuaknii DO ¢ NOMOLLBK NPeABapUTENbHO OXMaXAEHHOro Wnpuua. CrieayeT NpUHATD
Mepbl NPesoCTOPOXKHOCTM, YTOBLI UrMa WnpULa He Kacanack pacTBOPUTENS.

2) OnbIT Nokasan, YTo oWKBKN M3MEPEHUS, CBA3aHHbIE C MPUrOTOBNEHUEM OCHOBHLIX PACTBOPOB, MOCTOSAHHLI U HE
3aBUCAT OT o6beMa NpUroToBreHHoro pacteopa. OTHocUTeNbHas olunbka ByaeT MeHbLUE, ECNU NPUFOTOBUTL W MCMONb30-
BaTb OonbLine o6veMbI.

3 Ecnm HeoBxopnMo BpeMeHHOe XpaHeHue drakoHa, Bbino 0BHapPYXEeHO, Y4TO KOHTPONbHLIE PacTBopLl Hanbonee
CcTabunbHbl, ecnn nakoH XpaHUTcst B NepEBEPHYTOM BUAE.
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Mpunoxexnue K
(cnpaBouHoe)

MeToabl M3MepeHUs OCTaTOMHOrO CoAePXaHUA ITUNeHoKCuaa

K.1 Pesynbsratbl MexnabopaTopHoOi OLeHKU MeToaoB

K.1.1 Metoabl onpeaenexua 30

MexnabopaTopHas oLieHka psiga metogos onpefeneHns 30 (em. [112], [113] u [114]) 6eina npoeegeHa B 13 nabo-
paTopusx ¢ ucnons3oBaHuemM cepuii o6pasuios, cofepxatmx 30 oT 40 40 350 Mr/kr. BbluMcneHHbIn 06LWniA KO3t dULMEHT
BapuaLWu U3NOXeHHbLIX METOA0B NpefcTasneH B Tabnuue K.1.

Tabnuya K.1 — CpasHeHne koadpduLiMeHToB BapuaLui npu BHyTPU- U MexnaGopaTopHOM U3yYeHUN METOL 0B

Onpepaenexune 30 MexnaGopaTtopHoe nsyveHue, % BHyTpunabopatopHoe usyyeHue, %
MeToa paBHOBECHOrO Napa 3,7 21,3
MeToa ¢ ucnonb3oBaHUEM aLleToHa 41 16,3
MeTtog ¢ ucnonsszosaHnuem DMF 2,9 8,3
MeTog ¢ ucnonb3oBaHUEM BOAbI 2,7 17,0

Mpu apyrux MexnabopaTopHBIX UCMBITAHUAX MPOBEAeHa OLueHKa OAHOro W TOro Xe MeTofa onpegerneHus 30
(cMm. [89]). AaHHble NnHeliHo perpeccui GbINKM NONyYeHbl NMpKU CPaBHEHUU pe3ynsTaToB ABYX nabopaTopuii AnA cepuit
obpasuos, cogepxalnx 30 oT 3,6 Ao 26 mr/kr.

PaccuutaHHoe ypaBHeHue perpeccum y = 0,04 + 0,904x; koadppuumneHT koppenauum r = 0,974 (p < 0,00001). Pac-
CYMTaHHBI KoahDULNEHT BapuaLmm MeToa npu MmexaiabopaTopHoM uccnegosaHuu coctasnan 4,0 % Npu cogepxaHuu
30 B ananusnpyemoit matpuuie 14 mr/kr unu 8,3 % npu cogepxanun 30 30 Mr/kr (HeonybnukoBaHHbIE AaHHbIE, NPeACTaB-
nexHble A. Nakamura, H. Kikuchi u K. Tsuji). B aByx nabopatopusix 6binu nony4eHsl AaHHble aHanusa o6pasyos ¢ TpeMs
pasnuyHLIMK cogepxannammu 30 ¢ MCNoNb3oBaHNEM KaK METofla IKCTPaKLUM pacTBOpUTENEM C NOCNEAYIOLUM aHann3oM
paBHOBecHOW napoBoil dasbl (cM. [136]), Tak 1 MeToga GpomuposaHus (cM. [89]). PesynkTaThl cpaBHUBanNM, UCNONb3yS
NVHENHbIA perpeccuoHHbIR aHanus. Beinn nonyYeHsl cnefytowme xapakrepucTuku perpeccun: y = — 0,03 + 1,07x, koad-
huumeHT Koppensauuu r = 0,999. Mpu mexnabopaTopHOM W3yYEeHUN METOAUKM, NpeacTaBneHHon B K.4.4, koapdpuuneHT
Bapuauuu coctaensan 4,7 %; 1,8 % n 2,7 % npun coaepxaHun 30 B aHanuaupyemoi matpuue 12, 25 n 56 mr/kr cootseT-
cTBeHHO [132].

K.1.2 Metogbl onpepgeneHust Xl

MexnabopaTopHylo OLieHKY MpoBOAUAN C UCNONb3oBaHWeM meToaa onpeaeneHna IXI (eMm. [14]). BulamcneHHbIi
KoappuyueHT Bapuayum 6bin cnegyowum:

- 7,46 % — npu BHyTpunabopaTopHOM UCCNEe0BaHUMK;

- 10,99 % — npu MexrnabopaTopHOM UCCNEA0BaHUM.

3T gaHHble 6binK nonyyeHsbl Ana koHueHTpauuin IXI ot 3,0 ao 100 Mr/kr.

K.2 O6opyaoBaHue U peareHTbl

K.2.1 O6opynoBaHue
K.2.1.1 la3oBbiit xpomatorpad, oCHaLEHHbIW NIaMEeHHO-MOHN3aUUOHHLIM AeTEKTOPOM FID unu geTekTopoM anek-
TpoHHOro 3axsata ECD u peructpumpyoLmm ycTpoicTBoOM.

MpumeyaHue 1— ECD He 06HapyxuT 30, ecnu oH BHa4ane He JepuBaTuanposaH 6poMBOAOPOAOM.

MpumeyaHne 2 — [Ns NonyyeHUs BOCMPOU3BOAUMBIX PE3yNnbTaToB NPeAnoYTUTENBHO MCMOML3OBaTL AreK-
TPOHHBIA UHTErpaTop.

K.2.1.2 UHBeKUMOHHBIE UMbl U TpyOKK U3 nonuBuHUNXNopuaa, HeobxoauMble ANs NPUrOTOBMEHNS KOHTPOSbHBIX
pacTBOpOB.

K.2.1.3 MepHas cTeknsaHHas nocyaa, cHabxeHHas npobkamu, nokpeiTeiMu MTOS, unu npoknagkamu us NMT, Ana
NMPUrOTOBMEHUS KOHTPOSBHBIX pacTBopoB. CnegyeT cobnioaaTte Mepbl NPEAOCTOPOXHOCTU NP BbIGOpe CTEKNSAHHO| Nocy-
Abl noaxoAasiiieid BMECTUMOCTH, € TeM YTOObl YMEHbLWNTL NPOCTPAHCTBO, 3aHATOe paBHOBECHLIM NapoM, Haj pacTBOpOM
3KCTpaKTa UNKM KOHTPONbHLIM pacTBopoM. [pU NPUrOTOBAEHWN XUAKUX KOHTPOMbHLIX PacTBOPOB UMK IKCTPAKTOB Npo-
CTPaHCTBO, 3aHATOe PaBHOBECHLIM MapoM, AOMKHO GbiTb MeHee unu pasHo 10 % obbema aKCTpaKTa UK KOHTPONBLHOro
pacTBopa.
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K.2.1.4 Mukpownpuy (o6bemoM 5 unu 10 MKN) ANSA BBOAA anMKBOT 3KCTPaKTa B ra3oBbIii XpoMaTtorpad.

K.2.1.5 BeITsxkHOM Wwkad Ans obecrneqeHns COOTBETCTBYIOLLENH BEHTUNSLUM MPW MPUTOTOBIEHNN KOHTPOSBHBIX U
A pYrux pacTBOpPOB.

K.2.1.6 AHanuTn4yeckue Beckl, obecnevmBatolne B3BELLUMBAHWE C NMOrPELUHOCTLIO He Gonee 0,1 Mr.

K.2.1.7 la30BbIi perynaTop 4na eMKocTu, cogepxatyen 0.

K.2.1.8 MazoHenpoHunyaemele wnpuupsl o6bemom 10, 50, 100 n 1000 MK ANSA NPUrOTOBIIEHNSA KOHTPOMBHBIX PacTBo-
poB 1 BBOAA paBHOBECHOW NapoBoi hasbl B KOMIOHKY raaoBoro xpoMartorpada.

K.2.1.9 NNaGopaTopHblit TepMoLLKad 4na HarpeBaHus o6pasLoB fo TemnepaTypbl (100 £ 2) °C.

K.2.1.10 JlTabopaTopHhiii TepMoLLkad AN HarpeBaHus obpasuos Ao Temnepatypel (37 £ 1) °C.

K.2.1.11 BogsiHas 6aHsa ans TepMocTaTMpoBaHus obpasLoB npu Temnepatype (70 = 2) °C.

K.2.1.12 MexaHn4eckuii BCTpsXUBaTENb.

K.2.1.13 CTeknaHHbIE eMKOCTHU ANS NPOBEeHNA aHann3a METOAOM PaBHOBECHOrO Nnapa, cHabXeHHble Npoknaaka-
MW C NOKpbITUEeM M3 MNTP, HoMWHaNbHBEIM 06beMoM 20 M ANA NPUFOTOBIIEHNA KOHTPONBHbLIX PACTBOPOB MPU NMOCTPOEHNN
KannmbpoBoYHOro rpaduka.

K.2.1.14 EMKOCTb C MNOCKAM JHOM U 3aBMHYMBaIOLLENCS KPBILLKOW pasMepoM, NMo3BOnsioLMM BMEeCTUTb obpasely 1
SKCTPaKLUMOHHYO XUAKOCTL, CHabXeHHas CUIMKOHOBOW Npoknagkoi ¢ nokpeitueM us MTPD u TOHKOW nneHkon ua MNTO3,
KOTOPYHO MCMOSb3YIOT 4NA sKeTpakumn 30 un peakyum 30 ¢ 6poMrMAPUHOM, ecri NPUMEHUMO.

K.2.1.15 NHbeKynoHHas urna ansa eeofa 6poMUCTOBOAOPOAHOM KuenoTel uameTpom 0,65 MM U ANKUHON 25 MM.

K.2.1.16 MunnunopoBbIA UnETp € nopamMu pasMepom 45 MKM ANA UnbTpaLmmn peakLMoHHOR cMecH nepeg Xpo-
MaTorpadu4eckum ornpegeneHuemM.

K.2.1.17 XonoaunbHasa kamepa Ansa XxpaHeHus ob6pasLoB npu Temnepatype ot 2 °C go 8 °C.

K.2.2 PeareHTbl

K.2.2.1 OnokeuaTtaH (30) B noaxoasLLemM razoBoM 6annoHe; cofepxaHne ocHoBHoro Belyectsa — 99,7 %.

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

K.2.2.3 1,2-BnokcunponaH (MponuneHoKeus), peakTus.

K.2.2.4 CexeneperHaHHas (aBaxabl) 6poMUCTOBOAOPOSHASNA KUCNOTa, MPUroTOBNEHHAs criefyolwum obpasom.

Meperonstot 100 Mn 47 %-Hoi 6pOMUCTOBOAOPOAHOI KMCnoTel B NpucyTeTBumn 100 Mr xnopuga onoga (li). Mepsble
25 mn guctunnsTa ot6packiBatoT, a cnegytowme 50 mn cobupatoT. BHOBE NeperoHstoT 50 M1 AUCTURNSATa B NPUCYTCTBUM
50 mr xnopuga onosa (ll), ot6packiBatot nepsele 15 M gucTunnATa U cobupatot cnegytome 20 mn 6ecyBeTHOW XUAKO-
cTv (TeMnepaTypa kuneHus ot 125 °C go 126 °C). XpaHAT B CTEKNSAHHOM KOHTEHepe CO CTEeKISHHOW Npobkoi U ucnonb-
3YHOT B TEYEHWE Hepenu.

K.2.2.5 Xnopug onosa (1) (4ByXxnopucToe 0noBo), peakTus.

K.2.2.6 Boga, npurogHas Ans ra3oBoi XxpoMaTtorpaduu no CTENEHN YNCTOThI.

K.2.2.7 3TUnoBklil CNUpPT, NpUrogHbIA N8 ra3oBO XpomaTorpacumn no cTeneHn YUCToThI.

K.2.2.8 MponaHoH (aLeToH), NpuUrogHbli AMns ra3oBoil XxpomaTorpadum no cTeneHn YMCToThl.

K.2.2.9 Oumetuncdopmamug (AMDA), npurogHblid ANsA ra3oBor xpomartorpaduu no CTENEeHN YUCTOTHI.

K.3 MpurotoBneHue KOHTPOSbHbIX pacTBOPOB

K.3.1 MpurotoBneHne KOHTporbHbIX pacTBopoB 30

CooTBeTCTBYIOLNE KOHTPONbHLIE PaCTBOPLI FOTOBAT METOLOM, U3MOXEHHBIM B J.1.

K.3.2 MpurotoBneHne KOHTpornbHbIX pacTBopoB AXI

KoHTponeHble pacTBopbl 3XI™ FOTOBAT METOAOM, U3MOXEHHBIM B J.2.

K.3.3 MpurotoBneHne KOHTPONbHbIX pacTBOPOB nponuneHokcuga (MoO)

[OTOBAT KOHTPOSIbHEIE pacTBOPLI pacTBopeHneM MO B STUNOBOM CNUPTe TakuM o6pasom, YTOOLI NONyYUThL pacTBop
KoHUeHTpauuewn 0,5 Mkr/mn.

K.4 JKkcTpakuua U3 nagenui

K.4.1 O6Lwme nonoxeHus

[OTOBAT 3KCTPaKTLl B COOTBETCTBUM C YKazaHUAMU, NpefcTaBneHHbiMU B 4.4,

K.4.2 3KkcTpakuusa, MogenupyoLlas ycrnoBusa npuMeHeHusa usgenus

[na mogenupoBaHuA yCroBUA NPUMEHEHNS U3LEeNNA B MeLULMHCKOW NPaKTUKe NpuMeHsoT Bogy. OcyLlecTBNAloT
SKCTpaKLMIO B YCIOBUSAX, MPEACTaBNAOLMX HanbosbLLyto Harpy3Ky Mpuy npegHasHa4e€HHOM UCMONb30BaHWM.

Hanpumep, BbINONHAKOT 3KCTParmpoBaHwe U3 U3fenuin, KOHTaKTUPYIOWUX C KPOBLIO, U NapeHTeparibHbIX U3genuii
BOZAOW MyTEeM WX MOSTHOro 3anofHEHUS MU NPOMBIBaHWUA TEX KaHanoB, Mo KOTOPLIM MpoTeKaeT KPOBb UK XUAKOCTL (Nog-
xoauT noboit meTod).

MpumedaHune — MpK NONHOM 3aMNONHEHUU HEOBXORUMO YBEAUTLCA B TOM, YTO OTCYTCTBYHOT MyCTOTHI.

Koraa HeBO3MOXHO 3aMOMHUTL COCTaBHbIE YacTW U3AENNUA, KOHTaKTUPYIOLLME ¢ NauMeHToM, MOMeLLaloT Bee usje-
e UM OCHOBHOI U penpeseHTaTUBHLIA dparMeHT Usfenus B NoaxoAsLiuMil KOHTeRHep 1 fobaBnsaroT Bogy, cobniogas
HY>XHOe COOTHOLLEHWe obpasely/MoaenbHas cpeaa. [nsa Toro YTobbl y6eauTbCA B AOCTOBEPHOCTU AaHHbIX, NOMYyYeHHbIX
npw aHanuse HebonbLuxX 06pa3LoB M3genuii 6onbLIoro pasmMepa, 0TOMPakoT HECKOMBKO NPeAcTaBUTENbHLIX (PparMeHToB
nsgenus.

57



roCT NUCO 10993-7—2016

O6pasup! noaBepratoT IKCTPaKLUM B TEYEHUE BPEMEHU, PABHOMO UNK NpeBbILLaoLWero HaunbonbLuee BpeMsl KOHTaK-
Ta U3genus ¢ NauMeHToM Npu ofHOKPaTHOM NPUMEHEHUN, U BLIBUPaIOT TemMnepaTypy SKCTpakKuuK, koTopasi NpeocTaBuT
Han6onblUylo MOAENUPOBaHHYIO HarpysKy B cOOTBETCTBMW C N. 4.4.6.2. B Ka4ecTBe ansTepHaTUBHONO MeToAa rOTOBST
CepUIo IKCTPaKTOB (PEKOMEHAYETCA Kak MUHUMYM TPW), COOTBETCTBYHOLLIMX HECKONbKUM Bonee KOPOTKMM nepuogam Bpe-
MEHW, U UCMONB3YIOT CKOPOCTb AKCTPAKLMK ANA BLIYUCNEHUA BANAHNA Npu Bonee ANUTENbHOM WM MHOrOKPaTHOM BO3-
nencTBuUn.

Ecnu aHanu3 He NpoBOASAT cpasy, ASKaHTUPYIOT IKCTPAKT BO (PNaKOH WU XPaHAT, 3aKpblB NPOOKON ¢ NpoknagKow,
nokpbiToit MTP3. MNpocTpaHCTBO, 3aHATOE PaBHOBECHLIM MAPOM, BO (hNAKOHE € KOHTPOSIbHBIM PAacTBOPOM UITN IKCTpaK-
TOM JOSMKHO 6bITb MeHee 10 % oblero o6bemMa. SKCTpaKT XpaHAT B XoNoaunbHON kamepe npu Temneparype (5 + 3) °C.
McecneposaTent AOMKEH YCTaHOBUTL CPOK MOAHOCTU U XpaHeHWs. Koraa ansa onpeaeneHna 30 WCNonb3ytoT BOAHbIE 3KC-
TpaKTbl, cobniofaroT Mepbl NPEOCTOPOXHOCTH, TakK Kak B NPoOLECcce XpaHeHNs BOAHOro akcTpakTa [35], 3O MoxeT npe-
BpatuTbea B 3 unu OXI, unu B 06a aTux npoaykra.

K.4.3 Metoauka ucuepnbiBatolliell SKCTpaKUUu Npu NOBbLILEHHOW TeMneparype

BssewusatoT 1 r o6pasua ¢ norpewHocTbio 0,1 Mr 1 nomeLlatoT ero Bo ¢nakoH ¢ npobkoi. MNoMeLlatoT repmMeTuyHo
3aKpbITbIA hnakoH B TepMoLUKad, HarpeThblil 40 NoAXoAALLei TeMnepaTypbl, U TEPMOCTATUPYIOT B TeHEHNE NOAXOASLLErO
nepuoga spemMeHu. PeXvum BpeMeHU 1 TemnepaTypbl OTHOCUTENbHO NPOW3BONEH. BapbupyloT BpeMa Ana [OCTUXEHUA
paBHoBecua napuuansHoro aasneHnsa 30 ¢ NnapoBon dasoil.

BeiHuMatoT ¢nakoH u3 TepMolukada. Beogat 100 mkn npobbl paBHOBECHOW Naposoi a3kl B KOMOHKY XpoMaTo-
rpada (aHannu3 NOBTOPAIOT ABaX/bl) N ONPEASNSAIOT BLICOTHI U NNOWAAN NUKOB, cooTBeTCTBYOWMX 30. PaccuuTeiBatoT
cpefHee 3Ha4YeHne ANs ABYX U3MEPEHWIA.

MpumMmevyaHue — CneayeT GbITb OCTOPOXHBIM. Mpu BBeAeHUU NPoBLI UrNa He AOMKHA conpukacaTbes C Ha-
nonHUTeNeM KonoHkW. OMbIT NoKasar, YTo aHanus ropsynx o6pasyos cpasy nocne Toro, kak oHU Gbinn yaaneHs! U3 Tep-
Molukada, 4acTo NpUBOAUT K oLnbke Gonee 20 % u3-3a NoTepu MaTepuana B WNpULE, Tak Kak NpY yAaneHuu Wwnpuua ua
¢dnakoHa aaBneHue B LWNPULIE YPaBHOBELLWBAETCA C aTMOCHEPHLIM AaBneHneM. HekoTopele MaTepuansl pecopbupytot
30 BO BpeMA ypaBHOBELIMBAHUS WX TEMNEPaTyphl C KOMHaTHOI. CyLLEecTBYIOT Takke HeKoTopble MaTepuansl, KoTopble
nonHocTeto pecopbupytor 30 npu oxnaxaeHuu. MNpu NpoBEAEHUN aHaNU3a TakuX MaTepuanos MOXET OKa3aTbCA Heob-
XOAVUMBIM BBOAWUTb UccnefyeMble 06pasLibl U KOHTPOMbHLIE PAcTBOPLI B KOMOHKY XpoMaTorpadpa, Noka oHHU elle ropsvve
Unu Tennble, a 3aTeM NpokayaThb LWNPUL (Kak onucaHo Boilwe) 6e3 ganbHellwero oxnaxaeHus.

KoMMepyeckn AOCTYMNHbI aBTOMaTU3NPOBAaHHBLIE aHaNN3aTopbl PaBHOBECHOW NapoBoi (asbl. TeM He MeHee 3Ty
npoueaypy MOXHO BbIMONHUTL BPYYHYIO.

Mcnonb3yst BITSXKHOW LKad, yaansioT KPLIWKY ¢ dnakoHa U npoaysBatoT ero B TedeHne 30 ¢ cyxum asotoM. Uc-
nosnb3ys HOBYtO MeMGpaHy, CHOBa 3aKaTbIBaloT KPbILLKY W MOBTOPSIOT HAarpeBaHWe 1 BBOZ Npobbl 40 MOMHOro M3BreYeHus
30. lMonHoe n3BneyYeHne AOCTUraeTcs, Korga aKkcTparupyeMoe konumyvectso 30 cocrtaBnseT meHee 10 % nonyyeHHoro
npu NepBOW SKCTPaKLMMW UM KOTAa HET aHanMTUYeCKN 3HaYUMOro YBENUYEHUsI B OOHapyXeHHbIX KyMYTMATUMBHBIX YPOBHSX
ocagka. C ucnons3osaHnem KanubpoBodHoro rpaduka paccunTeiBaroT konudectso S0 B obpasLie, CyMMUpYS KonuyecTsa
30, nonyveHHble ANSA CPELHUX 3HAYEHUA U3MEPEHWIA NNoLag el U BeICOT MUKOB MPU KaX0M U3 HECKONBKWX HarpeBa-
Hui obpasua.

K.4.4 VcuepnbiBatowas 3KCTPaKLUA 3TUNOBbLIM CITUPTOM C NOCNEAYIOLMM aHaNU30M STaHONbHbIX 3KCTPaK-
TOB METOAOM paBHOBECHOI NapoBoi dasbl

K.4.4.1 KoHTponbHble pacTBOpLI 41151 MOCTPOEHUS KannmbpoBo4YHOro rpaduka

[0TOBAT KOHTPONEHbLIE pacTBopbl, pa3daenas 3O B 3TUNOBOM CNPTe Takum 06pa3oM, YTOGLI NONYYUTL pacTBOPLI C
KoHueHTpauuen 30 0,4; 0,8; 1,2; 1,6 n 2 MKr/Mn. MOTOBAT KOHTPOSbHbIA pacTeop MO B 3TUNOBOM CNUPTE KOHUEHTpauunein
0,5 mkr/mn B cootBeTcTBUM ¢ K.3.3. OxnaxgaroT 9TU pacTBOpPLI U COOTBETCTBYIOLLEE YNCMO cnelnanbHbIX ¢oriakoHoB AN
aHanuaa MeToAOM paBHOBECHOW NapoBol draskl (CM. pucyHok K.1) B 6aHe, 3anofHeHHOW CMeChIo CyXOro fibja ¢ U30npo-
MaHoMoM, UNK aHanorn4yHelM obpasoM. MepeHOCAT COOTBETCTBYIOLLME aNMKBOThI KaX4oro KOHTporeHoro pactsopa 30
N Te Xe caMble 06beMbl KOHTponbHoro pactesopa MO Bo dnakoHbl ANSA NPOBEAEHUS aHanusa METOAOM paBHOBECHON
napoBoW ¢asbl. PrakoHbl TepMocTaTupytoT npu Temnepatype 70 °C B TedeHne 30 mMuH n BBoAAT oT 100 Mkn fo 1 Mn
anuKBOT paBHOBECHOI NapoBoi hasbl U3 KaXA0ro doriakoHa B KOSTOHKY ra3oBoro xpomMatorpada (aHanus npoBogsT ABax-
Zbl). YTo6bI NoNy4unThb KanNMbpOoBOUYHLIA rpaduk, M3MePSAIOT BbICOTHI Ny nowwaamn nukos 30 u MO n cTPoAT 3aBUCUMOCTb
OTHOLUEHUSA BLICOT Unu nnowagei nukos (ocb X) oT KoHUeHTpayuu 30.

Ho6aeneHune MO K KOHTPONbHLIM pacTBopam 30 UCNOMb3YIOT Kak BHYTPEHHWIA cTaHAAPT ANSA OLEHKU TOYHOCTU Npu-
rOTOBMEHUS KOHTponbHLIX pacTBopoB 30. [MNocTpoeHue cooTHoweHnsa SO/MO nNpoTUB HaMeYeHHbIX KoHLUeHTpauui 30 B
KOHTPOIbHBIX pacTBopax B uaeane npueefeT K KospOULMEHTY NTMHeAHON Koppensayun r, coctaensatowemy 1,000, 1 nu-
HeiiHoMy ypaBHeHuto ¥ = 0,5x + 0. Takue napameTpbl 0603Ha4alOT aBConoTHO NPSMYHO KarMBpoBOYHYIO MUHULO, KOoTOpas
uUMeeT HakoH B 0,5 ¢ HyneBoii TOUKON NepecedeHus ¢ ocbio Y. MOXHO ncnonb3oBaTh koapduumeHT koppensauuu B 0,999
unu nyywe. JInHeHbI HakmnoH Boilwe 0,5 ¢ HyneBoON TOYKOWR NepecevYeHnsi C ocbio Y 03Ha4YaEeT, YTO BCe KOHTPOSbHbIE pac-
TBOpbl 3O BbINU HAXE, YEM HaMeYeHHble KOHUEeHTpauuu. HaknoH MeHee Yyem 0,5 ¢ HyneBoi TOUKOW NepeceyeHUsi C 0Chbio
Y 03HayaeT, YTo BCe KOHTpOrbHble pacTBopbl 3O Obinu BhILLE, YeM HamedeHo. CrnefyeT o6paTuTe BHUMaHKUe, YTO Kanu-
OpOBOYHbLIE NINHWUM C TOYKON NepecedeHns ¢ OCbio Y BhILLE UMW HUXE HYNSA NPpUBEAYT K pesynbrataM obpasua 30, KoTopble
BbILLIE WU HIKe, YeM pearnbHas KOHLEHTpaLWsi, COOTBETCTBEHHO, 0coBeHHO npw Goree HU3KUX pesynsraTax obpasya 30.
CTeneHb HETOYHOCTU 3aBUCUT OT paccTosHWA ock Y oT HynA. HakoHel, BeicoTa unu nnowage camoro nuka 90 fonxHa
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0CTaBaTLCS OTHOCUTENBHO MOCTOSIHHOW. DNYKTYaUWsi BEICOTH UNK NAowaan nuka 30 o3HayaeT BapUaTMBHOCTb oGbeMa
WHbeKkUMn obpasia B MX. TeM He MeHee 3TO He JOMKHO CTaTb NMPOGNeMoi NpU COBPEMEHHOM YPOBHE TexHonoruu MX.

\. J

1 — XugkocTb; 2 — O-o6pasHoe Konblo; 3 — caMoynnoTHAKLWanaca MembpaHa; 4 — paBHoBecHasa naposas ¢gasa; 5 — 3axum

PucyHok K.1 — CneuunankeHblid onakoH AnA NpoBeEeHUs: aHanu3sa MeTofjoM
paBHOBECHOW NapoBoii ¢asbl

K.4.4.2 MeTofuKa aHanumsa

BasewwusatoT 5 (unwn 0,5) r nccnegyemoro obpasia, paspesaHHOro Ha HebonbLuMe KyCoYkn (4nuHoi 5 MM ans Tpy-
6ok, nnowaasto 10 MM2 Ana NNacTuH), ¢ NorpeLlHocTLIo Ao 0,1 Mr M noMeLyatoT Bo dnakoH o6bemom 100 (unn 10) mn
AN NpoBejeHunsa aHanvaa METOAOM paBHOBeCHOW napoBoit dasbl. [loGasnaioT Bo dnakoH 50 (Mnu 5) Mn KOHTPOSLHOTO
pacteopa 10 (0,25 Mkr/mn). 3akpbiBatoT PakoH, 3akaTbiBaloT KPbILLKY U TEPMOCTATUPYIOT repMETUYHO 3aKpbIThIA dhnakoH
npu Temnepatype 70 °C B TedeHue 3 4 ¢ nerkum BcTpsxuBaHueM. Beoaat ot 100 Mkn Ao 1 MN paBHOBeCHOI napoBoi
a3kl B KOMOHKY ra3oBoro xpomarorpada 1 onpefensioT oTHoLeHUs napameTpos nukoe BOMO (onpeaeneHue NoBTopA-
0T ABaXAbl). Micnonb3ays kannbpoBouHbIi rpaduk, onucaHHbIi B K.4.4.1, BLIMUCNAIOT cpefHee coepxanne 30 ans aByx
napannenbHbIX 06pasLioB.

K.4.5 VcuepnbiBatollas 3KCTpaKLUs C UCNONb30BaHUEM pacTBOpPUTENA

BsgeluvBatoT okono 1 r obpasla usfenusa u nomeLlaroT B MEPHYIO CTEKNAHHYI0 MOCYAY C KPLILLKOW Takol BMeCTu-
MOCTH, YTOOBI 06beM paBHOBECHOM NapoBoi a3kl 6bin MUHUMareH. C NOMOLLBIO NUNETKN J406aBnAIOT B MepHYo Konby
10 mMn BbIGpaHHOro pacTBopuTens. 3akpbiBaloT Kornby u ocTaensloT Npyu Temnepatype (25 + 2) °C Ha 24 u.

OTu 3HaveHus TeMnepaTypbl U BpeMeHU Ucnonb3oBanueb B uccnegosaHnm Mapnoy [112], [113], [114]). MoryT no-
TpeboBaTbcsi Apyrve yTBepXAEeHHbIe 3Ha4YeHUs BpEMEHMU 1 TeMnepaTtyp ANSA AOCTUXEHUSA ucHepnbiBatowwen SKCTpakyum
(cM. K:4.3). Beoaat anuksoTel 0T 1 4o 5 MKN B KONOHKY XpoMaTorpada (aHannus NoBTopsIoT ABaxabl). BeucnsaoT cogep-
xaHue 30 B obpa3suax, NCNonNb3ya KanMBpoBOYHEINA rpadKk, M pacCYNTLIBAIOT CpeaHee 3HaYeHue AN ABYX aHann30B.

K.4.6 VcuepnbiBaowan 3KCTpaKkuma 3TUNOBLIM CIMPTOM C NOCNeayoWUM nony4yeHuemMm 6 poMruapmHoOBoOro
NMPOU3BOAHOrO U rasoxpomarorpacuyeckum onpegeneHmemM ¢ ncnonbsosaHnem ECD

K.4.6.1 KoHTponbHble pacTBOpbl ANS NOCTPOEHUS KanubpoBovHOro rpaduka

[OTOBAT KOHTPONbLHLIE PacTBOpPLI, pacTBopsis O B 3TUNOBOM CNUPTE, YTOOLI NONYYUTL pacTBOPbLI, cogepxatyme 30
B koHUeHTpayuax 0,4; 0,8; 1,2; 1,6 u 2 Mkr/mn. [OTOBAT KOHTPONbHLIA pacTBop, coaepxalyuid MO B aTuNoBOM cnupTe ¢
KoHueHTpauuen 0,5 mkr/mn, B cootBeTcTBUM € K.3.3. [OTOBAT KOHTPONbHLIE CMECU, CMeLUMBas paBHble 0GbeMbI KaXA0ro
KOHTponbHoro pacrteopa 30 U KoHTponbHoro pacteopa MO. 310 NOCTpoeHNE BLINOMHAICT MO TOW e NPUYUHE, YTO U Mo-
cTpoeHue cooTHoweHna SO/MO No cpaBHEHUIO C KOHLIEHTPpaLMSAMUN KOHTPONbHLIX pacTeopoB B0, kak onucaHo B K.4.4.1.

MepeHocaT 1 M Kax[oi cmecK BO hnakoH ¢ 3aBUHUMBAlOLLEWCS Kpbllwkoid. [lo6aensior ABe kannu (okono 0,015 1)
6poMNCTOBOAOPOAHON KUCNOTBI K CMECU Yepe3 MeMbpaHy ¢ MOoMOLLb0 MHBEKUMOHHOWK nrnbl. OCTaBnsT nakoH npu
KOMHaTHOI TeMnepaType Ha 1 4. HarpeBatoT dnakoH B TedeHune 1 4 npu Temnepatype 50 °C Ha BoagsHoi BaHe ¢ nerkum
nepemelmMBaHueM, satem oxnaxaarT 40 KOMHATHOW TemnepaTypbl.

Hobaensior 0,02 r GukapboHaTta HaTpus Bo hriakoH U NEpEMELLNBAIOT NyTEM BCTPSIXMBAHUA B BEPTUKANbHOM Ha-
npaeneHun B TedeHne 30 MuH. OcTaBnAOT nakoH cTosATe Ha 10 MUH. BeTpaxusaloT donakoH B rOPUM3OHTaNbHOM Ha-
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npasneHnun B Te4eHne 30 MUH. OcTaBnAT driakoH cToATh Ha 10 MUH, a 3aTeM LeHTPUdYIMpPYHOT ¢ YacTOTON BpalleHuna
3000 06/MuH (50 s~1) B TeYeHMe 5 MUH. DUNETPYIOT CMEeCh Yepes MUNAMMOpPOBLIA dunisTp. !

Onsa Toro 4To6bl NONYYUTL 3HEYEHUS OTHOLUEHWI BLICOTHI MUKa aTuneHbpomrugpuHa (3B n nponuneH6pomru-
apviHa (MBIM), BBogAT oT 1 4o 5 MKN anuKBoTbl KaXaoro gunerpaTta B KONMOHKY rasoBoro xpomarorpada (onpeaeneHune
NOBTOPSAIOT ABaXIbl).

K.4.6.2 Mpoueaypa aHanusa

Beluncnstor cpegHee asyx obpasuos n onpegenstor 0 B obpaslie cornacHo KanubpoBOYHOW NUHUK, ONUCaAHHON
BK4.4.1.

Tak Kak HekoTopble W3Aenus MEeAULIMHCKAX MaTepuarioB MoryT cofepxarb WoHbl 6pomuaa (Hanpumep, GyTunupo-
BaHHbIE Pe3nHbl), CyLecTBYET NoTeHLMan ana gopmupoaHus 3Bl kak npoaykTa Agerpagauun 30, cxoqHOro ¢ popmu-
poBaHumeM OXI™ n3-3a NpUCYTCTBUA MOHOB XNopa. Takum o6pa3oM, nopyus obpa3sua gomkHa bbiTb NpoaHanuaupoBaHa Ha
npeameT npucyTeTBua 3Bl B KavyecTBe ocajka cTepunusaLu 4o NPUroToBNEHUA NPOU3BOAHOIO GpoMrnapuHa.

K.4.7 SKCTpaKLMA STUNEHXNIOPruapuHa ¢ UCNoNb3oBaHUeM BoAbl, MOAeNMpylolasi NpUMeHeHne U3aenun

Wcnone3yroT npoueaypy, onucaHHyto B K.4.2.

K.4.8 UcuepnbiBatloLwas a3KCTpaKLUA STUNEHXNMOPruapuHa ¢ UCNonb3oBaHUEeM BOAbI

BsselumBatot oT 1 Ao 50 r dpparmeHTa o6pasLia (Unu Lenelii ob6paseLy) U NOMeLLaloT B CTEKINSAHHYIO MOCyAY ¢ NpobKoi
Takol BMECTUMOCTH, YTOOLI 06beM paBHOBECHO NapoBoi ¢asbl 6biN MMHUManeH. BBoaaT BoAy B AOCTATOYHbIX Konuye-
cTBax AnNs NoKpbITUA obpasla B KOHTeliHep U 3akpbiBatoT. OcTaBnAlT Ha 24 4 npu Temnepartype (25 * 2) °C. QHepruyHo
nepeMeLLMBatOT KOHTEMHEP C COAEPXMMBLIM B MeXaHUIecKolh Melanke npubnuanTensHo 10 MuH.2)

BBogsT oT 1 go 5 mMkn npobbl B KOMOHKY rasoBoro xpomatorpada. PaccunTbiBalor koHUeHTpauuto OXI™ B obpasue
Mo OTHOCUTENBLHON NNoLaamn nuka unv BeICOTE NUKa, UCNoNb3ya NPeABapUTENbHO NOCTPOEHHBLIA KanMbpoBOUHBIi rpaduK.

K.5 MazoBas xpomatorpadus

K.5.1 O6wme nonoxeHus

BriGupatoT Havbonee npurogHble METOALI M MNpoLleaypbl. Mcnonb3ytoT NogxoAsilylo XpoMoTorpaduyeckyto npo-
Leflypy, koTopas y40BneTBopsieT TpeboBaHus, NpUBEAEHHbIE B NPUNOXEHUU A.

MoxeT noTpeboBaTbcs ONTUMKU3ALMSA YCITOBUIA.

il pumMedyaHne — Onsa yny4weHnAa ToYHOCTU UaMepeHna n ana 06Hapy>|<eva I1p06]16M C I/IH'beKLlI/IeI‘/‘I MHorue
XpOMaTOI'pa(bVICTbI MCNONb3YHKT BHYTPEHHWE CTaHAapThl B CBOUX Npoueaypax.

K.5.2 3kcTpakuus, MoaenupytoLlas ycrnoBus NpuMeHeHUa usaenua ana onpeaenelua 30 unu Xl

BBoaAT 0T 1 40 5 MK anuKBOT BOLHOMO 9KCTpaKTa, npusefeHHoro B K. 4.2 unn K 4.7.

K.5.3 MeTtoauka ucuepnbiBaloLLell SKCTPaKUUKU NpU NOBbLILEHHOW TeMneparype

BeogsaT ot 100 MK fo 1 M anuKsoT paBHOBECHON NApoBON (hasbl.

K.5.4 VicuepnbiBalowas SKCTpaKkLnsa 3STUNOBLIM CNUPTOM C NOCNEAYIOWUM aHaNIM30M MEeTOAOM paBHOBEC-
Hol napoBo# ¢pa3bl 3TaHONBbHOrO IKCTPakKkTa

BeoasaT ot 100 Mkn 4o 1 M1 anUKBOT BOAHOMO 3KCTpaKkTa, npusegeHHoro B K.4.4.

K.5.5 McuepnbiBatoLljasi SKCTPaKL WA ITUNOBbLIM CIMPTOM C NOCTNEAYIOWUM NPUroTossieHnem 6poMrnapmHo-
BOro NpoM3BOAHOIO U onpefeneHneM MeToaoM ra3oBoi xpomarorpadcdum c petekropom ECD

BBogsT oT 1 4o 5 MKN anukBOT BOAHOMO 3KCTpakTa, npusegeHHoro B K.4.6.

1) Ucnonb3osarue emkocTelt ¢ U- unu V-o6pa3sHoit oopMoii iHa MHOMa BLI3LIBAET HEMOSTHYI0 HENTpannu3auuio, 4To
NPWBOAUT K NIIOXMM XpomarorpamMmMam.

2 3Tu TeMnepaTypsl U NepUOALI BpeMeHW UCNONb3oBanucs B pechepeHTHOI oLeHke (AAMI, 1989 [14]). ns ao-
CTUXKEHUST UCHepnbIBatoLLEel SKCTPaKLMU MoryT noTpeboBaTeCs ApYrve 3HaueHUs TemnepaTtypbl 1 BpemeHu (cMm. K.4.3).
Bo3MOXHO NoTpebyeTcs sHepriyHoe BCTPsxXUBaHNE B TEHEHWE BCEro nepmoga BpeMeHn. HekoTopbiM MaTepuanam BCTps-
XMBaHWE MOXET He NoHagoBuUTLCS.
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MpunoxeHue AA
(cnpaBo4Hoe)

CBefeHusi 0 COOTBETCTBUM CChISTIOMHbIX MEXAYHAPOAHbLIX CTAHOAPTOB
MeXrocyaapCTBeHHbIM CTaHAapTam

O6o3HaqeHne CCbINOYHOro CteneHb O6osHaveHne 1 HauMeHoBaHWe COOTBETCTBYIOLLIErO
MeXayHapoAHoro cTaHAapTa COOTBETCTBUS MeXrocyAapcTBEHHOTo cTaHgapTa

ISO 10993-1:2009 IDT MOCT ISO 10993-1—2011 «MN3genusa meauumHckue. OueHka 6uono-
rMYecKoro aeicTens MegmuuHckux nsgenuii. Yactb 1. OueHka u nc-
criefoBaHua»

ISO 10993-3:2014 IDT MOCT P 10993-3—2011 «Magenua meguumHckme. OueHka buomnoru-
YecKoro AencTBuA MeduLUUHCKUX u3genuid. Yacte 3. MccnegoBaHua
FEHOTOKCUYHOCTU, KaHLIePOreHHOCTU U TOKCUYECKOro A eCTBUA Ha pe-
NPOAYKTUBHYIO PyHKLMIO»

ISO 10993-10:2010 IDT MOCT P 10993-10—2011 «M3genuna meguumHckme. OueHka buonoru-
Yeckoro geicTBua MeauUMHCKUX usgenuid. Yacte 10. MccnegoBaHna
pasgpaxatoLiero U ceHCUBUNU3UPYIOLLLEro JeACTBUA»

ISO 10993-12:2012 IDT MOCT ISO 10993-12—2009 «OueHka 6UoNoruyeckoro 4eincTens me-
AWUMHCKMX n3genuin. Yacts 12. MpurotoeneHnme npob U ctaHgapTHbIE
obpasLibl»

ISO 10993-17:2002 IDT rOCT ISO 10993-17—2011 «M3penusa meguumHckue. OueHka 6uono-

rM4ecKoro fencTBnUA MefULMHCKNX nagenuid. Yactb 17. YctaHoBneHue
MOpOroBbIX 3HAYEHWIA ANA BbIMbIBAaEMbIX BELLIECTB»

M pmnMedyaHne — B HacToAWeM CTaHgapTe NCNob30BaHO crnegyouiee ycnosHoe 0603Ha4eHne cTeneHmn co-

OTBETCTBUA CTaHAapTOB!

- IDT — ngeHTUYHbIE CTaHAapThI.
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