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Mpeancnoeue

Llenu, ocHoBHbIE MPWMHUUNLI U o6LMe NpaBuna nposedeHWs paboT Mo MeXrocyAapCTBEHHOW CTaH-
AapTusaumu yctaHoenedbl FOCT 1.0 «MexrocygapcTBeHHas cuctema ctangaptusaunn. OCHOBHbIE NOMO-
xeHua» n FOCT 1.2 «MexrocygapcTeeHHas cucteMa ctaHgaptusaumn. CTaHgapThl MeXrocygapCcTBeHHbIe,
npaeuna U pekomeHdauuyu No MeXrocyaapCTBEHHOW cTaHgapTvsauuu. Mpaeuna paspaboTkK, NPUHATUSA,
0BGHOBMNEHUA N OTMEHbI»

CeeneHus o cTaHgapTe

1 MOArOTOBIEH pecnybnukaHckuM yHUTapHbLIM NpeanpusatieM « benopycckuid rocygapcTBEHHbIN UH-
cTuTyT MeTponoruny (benlMM) Ha ocHoBe cOBCTBEHHOIO NepeBona Ha PYCCKUI A3bIK aHMMOSA3bIYHON BEPCUMM
cTaHgapTa, yKasaHHoro B MyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMUTETOM MO cTaHAapTusauuu Pecnybnuku Benapychk

3 MNMPUHAT MexrocygapcTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTponoruu u cepTudurkaumm
(npotokon ot 30 ceHTsOps 2022 . Ne 154-M)

3a NMPUHATKE NporosiocoBanu:

KpaTkoe HamMmeHoBaHue cTpaHsl no MK Kog ctpaHel no MK CokpalleHHoe HaMMeHOBaHMe HalMoHaNLHOro opraHa no
(MCO 3166) 004—97 (MCO 3166) 004—97 cTaHgapTusaumm

ApmeHusi AM 3A0 «HauuoHanbHbIA OpraH No cTaHZapTu3auun U me-

Tponorun» Pecnybnukm ApmeHun

Benapycb BY locctaHpapt Pecny6nukn Benapycb

KasaxcTaH KZ locctanpapt Pecnybnukmn KazaxctaH

Kupruans KG Kblpreiactangapt

Poccus RU Pocctangapt

YabekucTaH uz YactaHgapT

4 MNMpukasom PenepanbHOro areHTCTBa NO TEXHUYECKOMY pPeryrnMpoBaHui U meTponorun ot 16 Hosbpsa
2023 . Ne 1411-cT mexrocygapcTBeHHbln ctaHgapT FOCT 34899—2022 BBefeH B [eiCTBME B Ka4ecTBe Ha-
UnoHansHoro ctaHgapta Poccuinckon ®enepaunn ¢ 1 masa 2024 .

5 Hactoawwmi cTaHaapT ABNAeTcA MoOMMULIMPOBaHHBIM MO OTHOLLEHWUIO K MEXAYHAapO4HOMY OOKYMEH-
Ty OECD 442c:2021 «PykoBoOCTBO MO TECTMPOBAHUKD XMMWYECKON npogykumv. CeHcubunusauums Koxu in
chemico. MeTogbl, HaNpaeneHHsIe Ha KNo4eBoe cobeiTve NyTn HebnaronpuATHOrO MCXo[a MPU KOBANEHTHOM
ceasbiBaHuK ¢ benkamuy» («OECD Guidelines for the testing of chemicals — Key event-based test guideline for
in chemico skin sensitisation assays addressing the adverse outcome pathway key event on covalent binding
to proteins, MOD) nyTem nameHeHWs ero CTPyKTYpbl ANSA NpUBeAeHWS B COOTBETCTBWE C NpaBuiamun, ycTaHoB-
nexHbivun B FTOCT 1.5 (nogpasgens 4.2 n 4.3).

HauwmeHoBaHMe HacToAWero crtaHgapTa M3MEHEHO OTHOCWMTENbHO HaWMEHOBaHWA yKasaHHOro mMexagy-
HapoOHOTo JOKYMEHTA AN YBA3KW C HAMMEHOBAaHUAMMW, MPUHATBIMU B CYLLECTBYIOLLEM KOMMIEKCE MEXIOoCy-
0apCTBEHHbIX CTaHOAPTOB.

MexayHapogHbeI OOKYMeHT paspabotaH MexayHapogHOW opraHu3auvMein 3KOHOMWYECKOro COTPYAHM-
yecTBa u passutua (OECD).

ConocTtaBneHue CTPYKTYpbl HACTOSILLEro CTaHgapTa CO CTPYKTYPOW YKa3aHHOTO MeXAyHapOoAHOoro A0-
KymMeHTa NpuBegeHO B OOMNOMHMTENBLHOM NpunoxeHnn OA

6 BBEJEH BIEPBbIE
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HHgpopmayus o eeedeHuu 8 delicmsue (npekpauwjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdagaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmesy-
FOLWUX HaUyUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UMeHeHUs Umu OmMeHbl Hacmosiuea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHlapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexeocydapcmeerHble cmaHdapmbi»

© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®enepaumm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YacTMYHO BOCMPOM3BEAESH, TUPAXKMPOBAH M pacnpocTpaHeH B KayecTee ouumansHoro
nagaHua bes paspelleHua PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

PYKOBO,D,CTBO no npoeegeHuo UCNbITAHUM HA OCHOBE KNKYeBbIX CODbITUN
npn KOBaneéHTHOM CBA3bIBaHWU C 6enkamu

Moa BelwecTBOM, cCnocOOHLIM Bbi3biBaTb CEHCUMOUNM3AUMKD KOXKW, B COOTBETCTBMM C MOMNOKEHUAMM
CornacoBaHHoli Ha nobansHom ypoBHe CUCTEMbl KnaccupukaLmm 1 MapKMpPOBKA XMMWYECKOW NPOAYKLIAM
Opranusaumu ObbeanHeHHbIX Hauwin (CIFC OOH) [1], npMHATO NOHMMATL BELLECTBO, BO3AENCTBUE KOTOPOro
NPy ero NOBTOPHOM KOHTAKTE C KOXeN MOXET NPUBOAUTL K pa3BUTUK annepruveckoi peakummn. CyliectsyeT
cornaleH1We OTHOCUTENbHO KMoUyeBbiX Buonornyecknx cobeITUiA, NexallMx B OCHOBE NOsIBNEHWUs CeHCUbunum-
3aunn koxkn. COBOKYMHOCTb MMEIOLMXCS 3HaHUI O XMMUYeCKUX 1 Bronormyeckmx npoueccax, CBA3aHHbIX C
ceHcmbunuaaunen Koxu, B 06006l eHHOM BMAE NPeacTaBneHa kak onucaHnue CooTBETCTBYHOLEro nyTy Hebna-
ronpusitHoro ucxopa (Adverse Outcome Pathway — AOP) [2], Ha4ymMHawoLWerocs ¢ MCXOAHOMO MOMEKYNAPHOro
CcOoDObITUS, BKMIOUAKLETO psA NPOMEXYTOUYHbIX CODLITUIA, U 3aKaH4YMBaloLLlerocs HebnaronpUATHBIM MCXO40M,
a UMEHHO MOSAIBNEHNEM NPU3HAKOB annepriuyeckoro KOHTakTHoro agepmartuta. [JanHbiin AOP dokycupyeT BHU-
MaHue Ha TakoW XUMWYECKOW NpoOyKLMW, KOTopasa pearupyet ¢ aMUHOKUCIIOTHBIMK OCTaTKaMu (T. e. uucTeun-
HOM WK FIN3WHOM), HanpyuMep opraHMd4eckoi. B gaHHOM cny4ae B ponv UCXO4HOTO MOMEeKYMsAPHOro cobbiTus
(T. e. NepBOro Kno4eBoro cobbiTWs) BbICTYNAeT peakuMsi KOBareHTHOTO CBA3bIBAHUA 3MeKTPOMUNbHBIX Be-
LLEeCTB C HYKneodunbHbIMK LeHTpamu Benkos koxu. Bropoe kniovesoe cobbiTue B gaHHom AOP passuBaeTcs
B KepaTMHOLUMTAX W BKIHOYAET KaK BOCMANUTENbHLIA OTBET, TaK N M3MEHEHWUS B IKCMPECCUM TEHOB, CBA3AHHbLIX
CO crneuugUYeckumMmn NyTamMm nepeaadn CUrHanoB KIeTok, TakMMK Kak MyTy, 3aBUCSLLME OT 3eMeHTa aHTUOKCH-
JaHTHoro/anekTpodunbHoro oTeeTa (antioxidant/electrophile response element — ARE). TpeTbum KNo4YeBbIM
cobbITMEM ABNSAETCA akTMBAUMA AeHAPUTHBIX KNeToK, U 00bIMHO OHA OLUEeHMBaeTCs Mo IKCnpeccuun cneundun-
YECKUX MOBEPXHOCTHLIX KNEeTOYHbIX MapkepoB, XeMOKMHOB W UMTOKMHOB. YeTBepToe knw4vesoe cobbiTe —
aTo nponudepauns T-KNeTokK.

OueHuBaHue ceHcUbUnuaauum KoxmM oBbblMHO MPOBOAUTCS C MCMOMNb30BaHWEM NabopaTOpPHbLIX XUBOT-
HbIX. Knaccuyeckne meTtogbl UCCNedoBaHUA ¢ MCNONb30BAHUMEM NOAOMNbITHLIX MOPCKMX CBMHOK, MakCcMMK3a-
LWOHHasa ceHcnbunuaupytowaa npoba Ha Mmopckux ceuHKax (Guinea Pig Maximisation Test — GPMT) Marnyc-
coHa 1 KnurmaHa nnbo Ttect bionepa [11] No3BonAoT OUEeHUTb Kak a3y MHAYKLMKW, Tak U KOHTPONbHYO dasy
nccnenoBaHua ceHcubunuaauum koxn. Metoael nccnegoBaHWiA ¢ UCNONb3OBaHWEM Mblller, TakMe Kak LLNA
[12] v Tpu ero MogudbUKaL MK, 4NS KOTOPbIX He TpebyeTcs NnpuMeHeHne pagnoakTuBHbIX Bewectes — LLNA:DA
[13], LLNA:BrdU-ELISA n BrdU-FCM [14], oueHUBAOT TONBKO MHAOYKLMOHHLIA OTBET WM MO3TOMY 3aCMyKUMK
NPU3HaHWE MO CPABHEHUHD C UCMBITAHUAMW HA MOPCKMX CBMHKaX C TOYKM 3PEHUA MEHbLLUEro HAHEeCEHUsA Bpeaa
KMBOTHBIM B COMETAHUM C BO3MOXHOCTBH MOMNyYeHUs OOBEKTUBHBIX JaHHBIX U3MEPEHUWA, UIMHCTPUPYIOLLNX
TeveHue asbl MHOYKUMKA N8 CEHCUBUNU3aLmMm KOXKK.

MeTtoabl uccnegoBaHun in chemico w in vitro, OCHOBaHHbIEe HA MeXxaHW3Max, KacalLmnxcs nepBbiX Tpex
Kn4esbix cobbiTuil AOP ana ceHCMbMnuaaumm Koxu, BeiNM NPUHATLI C UeNbi CoOeMCTBUA OLEHKe MOoTeH-
Lumana onacHoCcTU XMMUYECKOW MPOAYKUWMW ANA CEHCMDMMM3aLMKM KOXW: HACTOALWA MEeTo[ WccrefoBaHWUs
obecneunBaeT nonydyeHne TpebyeMo OLIEHKM UCXOOSA M3 OAHHBLIX O KOBANeHTHOM CBA3bIBAHUM C Benkamu,
UYTO COOTBETCTBYET NEPBOMY KIHOUYEBOMY COOLITUIO; B LUEHTPE BHUMAHUA [15] HaxoamMTcs npouecc akTuBauumm
KepaTuHouuToB [15], T. e. BTOpoe kNnoyeBoe cobbiThe, a [16] B cBOK o4epedb pacckasbiBaeT 06 akTMBauun
OEeHAPUTHBIX KNeTok [16], TpeTbeM knoyesom cobbiTn AOP ana ceHcubunusauum koxu. YeTBeptoe Knio-
YyeBoe coObITWe 3aknoyaeTcs B nponudepaummn T-KMeToK, oueHnBaeTcsi KOCBEHHLIM 00pasomM — Mo MeTogy
M3y4eHUs peakuumn permoHapHbix numdatnyeckux yanos (Local Lymph Node Assay — LLNA), c ucnons3oBa-
HMEM MOAOMNbLITHLIX MbiLLewn [12].
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

METOAbLI UCMNbITAHWUA MO BO3AENCTBUIO XUMUYECKOW NPOOYKUUUA HA OPTAHU3M YENTOBEKA

CeHcubunusauua Koxu in chemico.
MeToabl, OCHOBaHHbIE Ha KNOYEBbIX COBLITUAX NYTU HeBNaronpPUATHOro Ucxoaa Npu KOBanNneHTHOM
CBA3bIBaHUM ¢ Benkamu

Methods for studying the effects of chemicals on the human body /n Chemico Skin Sensitisation. Methods based on key
events in the pathway of adverse outcomes in covalent binding to proteins

Oarta BeegeHna — 2024—05—01

1 ObnacTb NnpUMeHeHus

HacTtosiwmin cTaHgapT ycTaHaBnuvBaeT MeTodbl UCMbITAaHWIA in chemico, HanpaBneHHbIE Ha U3yYeHue
MEeXaHW3MOB, AEeNCTBUEM KOTOPbIX 00ycnoBrneHo nepeoe kntodesoe cobbitue AOP gns KoxHOW ceHcubunusa-
LMY, a UMEeHHO KoBarneHTHoe cBA3biBaHWe ¢ benkamu [2].

2 TepMUHbI, onNpeneneHnus U CoKpaleHus

B HacToflwem cTaHgapTe NpUMeEHeEHbI CrieayouMe TeEpMYHEI C COOTBETCTBYOLLUMK OnpeaeneHusiMn:

2.1 eewecTrRO (substance): Xumuyeckne sanemMeHTbl U UX COEOUHEHUS, MPeACTaBNEHHbIE B eCTECTBEH-
HOM COCTOSIHUM WK NMOMYYEHHbIE NPW BbINOMHEHWW NPOM3BOACTBEHHOTO NpoLuecca, BKrtovas nobble gobasku,
Heobxoaumble OnA coxXxpaHeHus cTabunbHOCTM MPOAYKTa, a Takke Nbble NpUMecH, Hanu4me KoTopbix oby-
CINOBMEHO NPUMEHSEMBIM MPOLIECCOM, HO UCKMYasa nobkle pacTBOpUTENU, yOaneHne KOTOpbIX He CKa3biBa-
eTcs Ha cTabunbHOCTM BELeCcTBa Unu Ha ero cocraee [25].

2.2 BocnpousBogumocTb (reproducibility): CormacoBaHHOCTb pe3ynsTaToB, Nofy4aeMbiX Mpy NOBTOP-
HOM WCMbITAHWWM OQHOMO WM TOrO e BellecTBa C MPUMEHEeHWeM O4HOro W TOro e npoTokona (cm. «Hagex-
HOCTbLY») [24].

2.3 Bbluncnienusn (calculating)

BoiuncneHnue genneuyun (o6egHeHunsa) NAC nnu NAL

Oenneuwnto (o6egHeHKE) BEIMMCAAIOT criedytowmnm obpasom:

3HaveHue nnowanu nuka NAC unu NAL
B MHXEKTUPOBAHHON 0036 NapannenbHo
MpoueHT aenneunn (obeaHeHns) 1 obpabaTbiBaeMoin Npodkl

NAC munu NAL coOTBETCTBEHHO CpepHee 3HadeHue nnowaam nuka NAC mnm NAL
B CTAHOAPTHOW KOHTPONbHOI npobe C

=100

BeluncrneHne 4oCTOBEPHOCTU NPOrHO3IUPOBAHUA

3HayeHus YyBCTBMTENBHOCTH, CNELMdPUIHOCTY M TOYHOCTU METOAA BbIYMCASAIOT MCXOAS U3 MMEIDLLerocs
KOMM4YecTBa WCTMHHOMOMOXUTENbHbIX (true positive — TP), nctuHHooTpuuatenesHbix (true negative — TN),
noxHooTpuuartensHbix (false negative — FN) n noxHononoxutensHbix (false positive — FP) pesynsratos.

KonnyecTBO UCTUHHOMNONOXUTENBHBIX pe3synsTatos (TP)
O6Lee KONMYECTBO CCNEAYEMON XMMUYECKOI npoaykumm, |

YyBCTBMTENIBHOCTb =

KOTOPOE AOMKHO AaBaTbh MONOXWUTENbHbIN 0T3bIB (TP +FN)

MapaHune ochbuumnansHoe
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KonvyecTBO NCTUHHOOTPULUATENBHLIX pe3dynbTaToB (TN)
O6uwee KONNMYECTBO MCCNEAYEMOA XMMUYECKOM NPOLYKLNK,

CneunduyHoCcTb =

KOTOpOe O0/KHO AaBaTk OTpuuaTeneHbli oT3biB (TN+FP)

TOUHOCTL = KonuyecTBO BOCTOBEPHbLIX MPOrHO3HbLIX 3aknyeHuid (TN + TP)
O6uiee KONMYECTBO NCCNEAYEMOM XMMNYECKON '

nponykumn (TN+TP+FN+FP)

2.4 rpapyupoBoYHas Kpuras (calibration curve): OTHoLWEeHWE MeX Oy IKCMEPUMEHTAlNbHbIM 3HAaYEHUEM
OTKIMKA M aHanMTMYEeCKO KOHUEHTpaUWen (Takke Ha3biBaeMoW CTaHA4apTHOW KPMBOW) M3BECTHOIO BELLecTBa.

2.5 pocTtoBepHbIN MeToA uccnegoBaHun (valid test method): MeTon nccnegoBaHus, npyM3Hasaembli B
LOCTaTOYHOW CTENEHW PENEeBaHTHBIM M HAaAEXHbIM ANS NPUMEHEHUA B KOHKpeTHOI obnacTtui u 6asmpytowuics
Ha Hay4yHo 060CHOBaHHLIX NpUHLUKMNax. H1 oauH MeTo uccnefoBaHus He ABMseTcs AOCTOBEPHLIM B abcontoT-
HOM CMbICIE Y MOXET paccMaTpUBaTLCS KakK TAKOBOW TOMbKO ANS OrpaHWYeHHo obrnacTn npuMeHeHns [24].

2.6 UHTErpuvpoBaHHbIA NoAaxon K UcnkIiTaHUuAM U oueHke; IATA (Integrated Approach on Testing and
Assessment): CTpyKTypupOBaHHbIN NOAXOA, CIyXall il Ans onpeaeneHuns cTeneHn onacHocTu (noteHuvana),
onWMcaHus xapakTepa onacHocTW (CNocobHOCTH) W/MnK oueHuBaHus BesonacHocTW (B 3aBUCUMOCTK OT MO-
TeHUWana/cnocobHOCTU M 3KCMO3ULWKA) XMMUHECKOW MPOLYKLMA UMK TPYNN XMMWUYECKOW NPOAYKLMW, KOTOPbIH
3aKNYaeTca B CTpaTernyeckoM MHTErpupoBaHUK 1 B3BELUMBAHUKW BCEX 3HAYMMBIX OaHHbLIX Ans 06obueHns
WHOPMAaLWK C LLeNb0 NPUHATUA peLleHns HOPMaTUBHOMO XapakTepa O NOTeHUMansHON OnacHOCTU, pUcKkax u
Heobxo4VMMOCTKU NPOBENEHMS AanbHENLIWX LeneHanpaBeHHbIX U, COOTBETCTBEHHO, MUHUMAarNbHO AOCTATOY-
HbIX MO 06beMy UchbITaHWA.

2.7 uccnegyeman xumuyeckana npogykuma (test chemical): Xumnyeckas npogykuus (BewecTsa unm
CMECHW), KOTopasi NOABEpPraeTcs UCNbITaHNAM.

2.8 ucxogHoe MornekynsapHoe cobbiTue (molecular initiating event): BbiaraHHOe BO3OeNCTBUEM XU-
MWYECKOTO BellecTBa HapylleHue B DUONMOrMyeckon cuctemMe, Habnwogaemoe Ha MOMEKYMSAPHOM YPOBHE U
onpegensemMoe Kak ucxoaHoe cobbiTWe B NyTW HEBNAronpuMATHOrO Ucxoaa.

2.9 koHTponbHas npoba (reference control): Huiyem He obpaboTtaHHasn npoba, BknovawLasn B cebs Bce
COCTaBMsIOLLME MCMbITAaTENbHOW CUCTEMbI, COAepKallas pacTBOPUTESlb MU BELLECTBO-HOCMTENb W UCMOSb-
3yemasi Hapsagy ¢ npobamu, cogepxalummn uccrnegyeMmoe XMMUYeckoe BeLLecTBo, U APYrMMU KOHTPOMbHLIMM
npobamu ana onpeneneHus BasoBoro oTknMka Ans obpasuoB, obpaboTaHHbIX UccneayeMbiM XUMUYECKUM
BELLECTBOM, pa3BedeHHLIM B TOM e pacTBOpUTene Unu BellecTBe-HocuTene. [Npu napannensHoM MCNomnb-
30BaHWM C OTPULATENBHOW KOHTPOMLHON NPoBOoN Takke NO3BONSAET BLIACHUTL, B3aMMOAENCTBYET N pacTBo-
pUTENbL UMK BELEeCcTBO-HOCUTENL C UCNbLITATENbLHOW CUCTEMOWN.

2.10 xoachcbmumeHT Bapuaumm (coefficient of variation): Mepa nameH4MBOCTH, paccyuTbiBaemMas 4ns
TPYNMbl QaHHbIX, XapakTepusayoLwmx napannensHo obpabaTeiBaembie Npobbl, NyTem AeneHuss 3Ha4eHus CTaH-
OAPTHOTO OTKMOHEHWSI HA CpefdHee 3HavyeHue. 3HadeHne 4aHHOro KoahuLmneHTa MOXKET BbiTh BLIPAXEHO B
npoueHTax npu ymHoxeHuun Ha 100.

2.11 mHorokomnoHeHTHoe BeuwecTBo (multi-constituent substance): BelwecTtBo, xapaktepusyemMmoe Ko-
JIM4EeCTBEHHbIM COCTaBOM, B KOTOPOM ABe unn Donee OCHOBHbLIE CTPYKTYPHbIE COCTaBnALWMe CoaepaTcs B
konuyecTtBe 210 % (no macce), Ho <80 % (no macce). O6pa3zoBaHNe MHOTOKOMMOHEHTHOTO BeLLeCTBa Npouc-
XOOWUT B npouecce npoussoncTea. Paznuuve mexay cMecbio U MHOTOKOMMOHEHTHLIM BeLLeCTBOM COCTOMUT B
TOM, YTO CMeck 0Bbpa3yeTca nyTem coeiMHEHUS OBYX uny Bonee BeLecTB NPU OTCYTCTBUN XMMUYECKON peak-
UMM, MHOrOKOMNOHEHTHOE BELLECTBO, HAaNpoTue, obpasyeTca B pe3ynsrtate XMMUYECKOW peakuuu.

2.12 HapexHocTb (reliability): Noka3atens Toro, YTo MeTo4 UCMNBITAHUIA MOXET BbITh peanu3oBaH c no-
Jly4eHMeM BOCMNPOM3BOAMMbIX PE3yNbTaToB B paMKkax O4HOM MK pasnvYHbix NabopaTopuii B TeHeHne Npogon-
KUTENBHOTO BPEMEHMW MPW NMPMMEHeHUW O4HOMo M TOro e npotokona. OH oueHMBaeTcs NyTeMm BblYUCIEHUS
BHYTPU- 1 MexnabopaTopHO# BOCNPOM3BOAMMOCTH M BHYTpMUnabopaTopHO# NoBTOpPSieMOCTH [24].

2.13 ogHOKOMMNOHEHTHOE BellecTBO (Mono-constituent substance): BelwlecTBo, xapakTepuayemoe Ko-
NUYECTBEHHLIM COCTABOM, B KOTOPOM OJHA OCHOBHAas CTPYKTYpHasi COCTABMNANOLLASA COOEPXKUTCS B KOnude-
ctee He meHee vem 80 % (no macce).

2.14 onacHocTb (hazard): Mi3Ha4yanbHO NprcyLlee CBOWCTBO KOHKPETHOW XMMUYECKOW NPOaYKLUMK UK
CMTyaLuMK, 3aknioyarlleecss B MX MOTEHUManbHOMW CNOCOBHOCTW Bbi3blBaTh AECTPYKTUBHbIE MOCHeaCcTBUS
B CNydasx, KOrga opraHusmM, cuctema unm cybnonynsumsa nogBepraiTcs X BO3OeNCTBUIIO.

2.15 nonoxuTenbHasi KOHTponbHas npoba (positive control): Mcnone3ayemasa napannensHo npoba,
cofepXallas BCE KOMMNOHEHThI UCMbITATENBLHON CUCTEMbI U 06pabaTbiBaeMasi C UCMOMb30BaHWEM BELLECTRA,
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3aBeOMO [al0LEero NonoK1MTerNbHbIA OTKNUK. YToBbl 06ecnedynTb BO3MOXHOCTb YYMTbIBATb U3MEHUYMBOCTb BO
BPEMEHW OTBEeTa, Nony4yaeMoro AnsA AaHHOW Npobbl, 3TOT NONOXKUTENbHbIN OTKMUK HE AOMKEH BbiTh CIMLLKOM
33BbILUEHHBIM.

2.16 nperanteHbl (pre-haptens): Xumudyeckas npogykuusi, npuobpeTtaiolas ceHcubunuaupyoLlme
CBOWCTBA B pe3ynetate abnotuyeckoin TpaHchopMaLun.

2.17 npurogHocTb cucTembl (system suitability): 3aknioyeHne o paboumx xapaktepuctukax npubopa
(HanpumMep, YyBCTBMTENLHOCTH) NO pe3ynbTaTtam aHanusa cTaH4apTHOro pacTBopa, BbINOMHAEMOro 40 Hava-
ria UCNbITaHUS aHanNUTUYeCcKon napTun [26].

2.18 nporanteHbl (pro-haptens): Xumudeckaa npogykuus, Tpebywowan epMeHTHON akTuBaLun ans
peanusauuu CBoero ceHcMbunnanpyroLLero noTeHuana npu Bo30encTBIMM Ha KOXY.

2.19 nyTb HeBbnaronpusTHoro ucxoga (Adverse Outcome Pathway — AOP): nocnenoBatensHoOCTb
CODOBbITUIA, HAYMHASA C 0CODEHHOCTEN XMMUYECKOW CTPYKTYPbI, XapakTepHbIX A4S LeneBoro XMMMNYeCcKoro BeLLe-
CTBa UIK rpynnbl OOQHOTUMHBIX XMMUYECKUX BELLECTB, BKITHOYAsA UCXOOHOE MOMNEKyNsApHOe CobbITUE 1 3aKaH4u-
Bas HebnaronpuATHLIM MCXOO0M, KOTOPLIA MOXKHO Habnwaatsk in vivo [2].

2.20 peneBaHTHOCTb (relevance): XapaktepMcTuka COOTBETCTBUSA METoAa MCMbITAHUIA peaynkrary, no-
MY4YEHHOMY MpW WUCCNEefoBaHWAX, a Takke ero 060CHOBaHHOCTW M NMPWIOAHOCTW 4N OnpeneneHHbIX Lenewn
npuMeHeHns. [laHHas XxapakTepuCTWKa yKasbiBaeT npefernbl, B KOTOPbLIX MeToA WCMbITaHWA MO3BONSET npa-
BWMBHO U3MEPUTL UMW CNPOrHO3UPOBAaThL UccnenyeMbld Buonornyecknin acbgekT. PeneBaHTHOCTL BKMOYAET
paccMoTpeHue TOYHOCTU (COOTBETCTRUS) MeTOAa UCTbITaHMiA [24].

2.21 cmecb (mixture): Cmeck unn pacTeBop, COCTOALWME M3 ABYX Unn Boree BeLWEecTB, B KOTOPbIX OHM
He BCTYNawT B peakuuo apyr ¢ Apyrom [23].

2.22 CornacoBaHHasA Ha nobGanbHoM ypoBHe Cuctema KnaccuduKkaumm u MapKMpoBKA XWMMU-
Yeckol npogykuuu (OOH); CI'C (Globally Harmonized System of Classification and Labelling of Chemicals
(UN); GHS): Cuctema, npegycmaTpuBarLlas knaccupukaluun XMMUYECKoW NpoayKLUMK (BELLECTB U cMecel)
B 3aBWCUMOCTHW OT XapaKTepHbIX BUOOB U YPOBHEN h3M4eCKOoM ONacHOCTU, ONacHOCTM AN 300POBbS YenoBe-
Ka U1 ONacHOCTU ANA OKpYXatLlern cpebl, C NPUMEHEHMEM COOTBETCTBYIOLMX CpeacTB MHGOPMUPOBAHHKS,
Takux Kak MUKTOrpamMbl, CUrHarNbHbIE CNOBA, KpaTkas XxapakTepucTUKa ONacHOCTKU, Mepbl NO Npenynpexae-
HWIO ONAcHOCTW M NacnopTa 6ezonacHocT, 4Tobbl obecne4ynTb MHDOpMaL el 0 ee HeraTMBHOM BO34ENCTBUN
C Lenbk 3alluThl Naei (B TOM Yicrne cOTPYAHUKOB, paboTHUKOB, NepeBO34YMKOB, NoTpebuTenen u npegcra-
BUTEnen aBapuinHbix cry>0) u okpyxatwllen cpensbl [25].

2.23 cneuudcuuHocTs (specificity): [lons Bcell fawolwen oTpuULATENbHBIA PE3yNbTAT/HEAKTUBHON XU-
MWUYECKON NPOAYKUMMK, koTopasa Obina npasBunbHO KnaccuuumMpoBaHa ¢ NpMMEHEeHUMEM COOTBETCTBYHOLLErO
MeToaa MCNbITaHWW. 3TOT nokasaTenb ABMAAETCH MEPOW TOYHOCTU ANA MeTO4a WMCMbITaHWA, NO3BOMSLErD
nony4arb OQHO3HAYHbIE PEe3ynbTaThl, U CNYXWUT BaXKHOW OTMPaBHOW TOYKOW NPW OLleHKe PeneBaHTHOCTWN Takoro
mMeToda [24]. dopmyna, NpMMeHsiemMas aAnsa onpefeneHus cneunguyHocTu, npueedeHa B 2.18 (cm. «Pacuet
OOCTOBEPHOCTU MPOrHO3UPOBAHUSA» ).

2.24 ToudHocTh (accuracy): bnusocTb pesynsraTta UCMbITAHWIA, MOMYYEHHOTO C MPUMEHEHUEM COOTBET-
CTBYIOLLEro MeTofa UCMbITAHUW, K NPUHATOMY 3TarlOHHOMY 3HA4YE€HUK0 BENMWYNHbI. TOYHOCTb ABMNSETCS NoKasa-
TeneM pe3ynsTaTMBHOCTU MeToAa M OOHUM U3 acrnekToB peneBaHTHOCTW. [JaHHbIM TEPMUWH YacTo NPUMEHSETCS
Kak B3auMO3aMeHseMblA ANs TePMUMHA «COrMacoBaHHOCTLY (concordance) ona ykasaHus OONW KOPPEKTHbIX
pe3ynbTaToB, MOMYyYEHHbLIX C NMPUMEHEHUWEM COOTBETCTBYOLLEro MeToda ucnsitanui [23]. Popmyna, npume-
HAemas Ansa onpegeneHns TOMHOCTU, NpuBedeHa B 2.18 (cM. «PacyeT 0OCTOBEPHOCTM NPOrHO3UPOBAHUAY ).

2.25 yctaHoBneHHbIW noaxopf (Defined Approach — DA): ®uKCcMpOBaHHbBIA NOPAA0K UHTEpnpeTaLun
JaHHbIX (HanpuMep, CTaTUCTUYECKUX, MaTeMaTU4ecKuX MOAEnen), NpuMeHseMbld K AaHHbIM (Hanpumep,
npeaBapuTenbHBIM NPOrHO3am in silico, [aHHbIM in chemico unu in vitro), KoTopble BbINK NoMyYeHbl ¢ UCNOoMb-
30BaHWeM onpefeneHHoro nepeyHs MCTOYHUKOB MHPOpMaLUK C LLIeNbIo NPOrHO3MPOBaHKS.

2.26 yyBcTBUTENbLHOCTL (sensitivity): [lonsa Bcen galllen NONOXUTENbHLIA pe3ynsTaT/akTUBHON XK-
MUYECKOW MpoayKuMK, KOoTopasa Obina npaBMMnbHO KnaccuduUMpOBaHa C NPUMEHEHWEM COOTBETCTBYHLLENO
MeTOo[a UCMNbITaHWA. 3TOT NoKasaTenb SABMNSAETCH MEPOW TOUHOCTW ANA METOAOB WCMbITAHUA, MO3BOMAKOLLNX
nony4artb O4HO3HAaYHbIE Pe3ynbTaThl, U CIYXXUT BAXHOW OTNPAaBHOW TOYKOW NPKU OLEHKE PeneBaHTHOCTH Takux
mMeTodoB [24]. @opmyna, NpuMeHaeMas NS onpegeneHns YyBCTBUTENbHOCTU, NpueedeHa B 2.18 (cMm. «Pac-
YeT JOCTOBEePHOCTM MPOTrHO3MPOBaHUSA» ).

2.27 3OTA (EDTA): 3TuneHanamuHTETpayKCycHas KMCroTa.

2.28 ADRA (Amino acid Derivative Reactivity Assay): AHanu3 peakymoHHON cnocoBHOCTM NPON3BOLHBIX
aMWHOKWCIOT.

2.29 DPRA (Direct Peptide Reactivity Assay): MNpsmoid aHann3 peakumoHHOM cnocobHOCTW NenTMaoB.
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2.30 kDPRA (kinetic Direct Peptide Reactivity Assay): KuHeTu4eckuni npsimMon aHanm3 peakUunMoHHOW cno-
coBHOCTU NenTUAOB.

2.31 ko' MakcyManesHoe 3HaueHWe KOHCTaHThl CKOPOCTW peakuuu (B c‘WI‘T), onpefensiemMoe Ha oc-
HOBE KMHETUYECKUX MapaMeTpOB peakuuu C y4acTMEM WCCIedyeMOro BeLLecTBa Mpu NPUMEHEHUU MeToaa
kDPRA (cm. 3.4.4.1.5).

2.32 EURL ECVAM (European Union Reference Laboratory for Alternatives to Animal Testing): Pede-
peHTHas nabopaTtopusi EBponenckoro cotza no anbTepHaTUBHBIM METOAAM WUCTbITAHUA Ha NOLOMbITHLIX XKW-
BOTHBbIX.

2.33 JaCVAM: ANOHCKMIA LeHTp No BanvaauMm ansTepHaTUBHbLIX METOO0B.

2.34 LLNA: MeToq u3yyeHUs peakunn pervoHanbHblX NUM@aTUYeCKUX y3noB Y NOAONbITHbLIX MbILLEN;
onucaHue MeTofa onybnukosaHo B [12].

2.35 NAC: N-(2-(1-nadptun)auetun)-L-unctenH [6], [7], [8].

2.36 NAL: a-N-(2-(1-HadTtun)auetun)-L-nu3suH [6], [7], [8].

2.37 TFA (Trifluoroacetic acid): TpudtopykcycHas kucnota.

2.38 UVCB (substances of unknown or variable composition, complex reaction products or biological
materials): BellecTea HEM3BECTHOrO UM MEPEMEHHOIN0 COCTAaBA, MPOAYKTEI KOMMMNEKCHLIX peakLuii Unu BeLle-
cTBa BMONOrM4ecKoro NPOMUCXOXOEHNS.

3 MeToabl

3.1 O6ocHoBaHue 1 npyuHUMUNbI MeTo40B HCI'IbITaHI/II?I, npeacrtaBlieHHbLIX B HacToAweM cTaHgapTe
no npoBegeHuK MCMbITAHUA HA OCHOBE KIHYeBbIX COBLITHH

3.1.1 B HacTOAWEE BpEMSA K TAKUM MeTo4aM OTHOCATCA:

- MeToq NpsMOro aHanv3a peakuMoHHoW cnocobHocTy nentuaoB (Direct Peptide Reactivity Assay —
DPRA) (3.2);

- MEeTCA aHamnu3a peakuMoHHOWM cnocoB®HOCTWM MpoM3BOoAHbIX amuHokucnoT (Amino acid Derivative
Reactivity Assay — ADRA) (3.3);

- METO, KWNHETUYECKOro NPsSMOro aHanusa peakunoHHoi cnocobHocTu nentuaoB (kinetic Direct Peptide
Reactivity Assay — kDPRA) (3.4).

3.1.2 MNepeuncneHHbie meToabl in chemico OCHOBaHbI Ha MCMOMb30BaHMW PeaKkLuUn KOBanNeHTHOro CBs-
3bIBaHWs ¢ DenkaMu 1 cuyuTalroTcsd HayvyHo obocHoBaHHeIMKM. MeTon DPRA npolwen oueHKy B pedepeHTHON
nabopatopun EBponenckoro cowsa no anbTepHaTUBHbIM MeTO4aM WUCMbITAHMIA Ha NOOOMbITHBLIX XUBOTHbIX
(European Union Reference Laboratory for Alternatives to Animal Testing — EURL ECVAM) 1 ganbHenwyo
HE3aBMUCUMYH 3KCMEPTHYH oOuUeHKy B Hay4dHo-koHcynesTaTuBHoM komuTetre EURL ECVAM (ESAC) [3—5].
Ons metoga ADRA aHanorudHeim o6pasom 6bino npoBegeHo BannaaunoHHoe nccnegosanue [6—9] ¢ nocne-
OYIOLWWM BbIHECEHWEM HEe3aBUCUMOK aKcnepTHoM oueHk [10], koopaMHaTOPOM KOTOPOTo BICTYNKUI ANOHCKMA
LieHTp Mo Banupauum anstepHaTuBHEIX MeTogoe (Japanese Center for the Validation of Alternative Methods —
JaCVAM). Metog kDPRA Gbin nogeeprHyT BanugaunoHHOMY MCCredoBaHuio v NpeacTaBneH K He3aBUCKMMOHW
3KCNEePTHOW OLEeHKe NpW y4acTuW B KavyecTBe KOOPAWHATOPOB COOTBETCTBYIOLLMX 3aUHTEPEeCOBaHHbLIX npea-
NPUATUIA NpOMbILLNEHHOCTK [17].

3.1.3 MeToabl nccrieAoBaHWin, BKIMKOYEHHbIE B HACTOALLMIA CTaH4AaPT, MOTYT pa3nuyaTbCca B 4acTu cogep-
XaHWA npoleayp, ucnonb3yembiX Ana nonyyYyeHnsa HeobxogumMmon MHopMaunmn, ogHako npumMmeHeHue nwboro
13 HUX obecne4ynBaeT BLIMONHEHWE YCTAHOBMEHHbBIX HA HaLMOHaNbLHOM ypoBHe TpeboBaHWil K pesynsratam
UCNBITAHUA XMMUYECKUX BELLECTB Ha WX CNnocoBHOCTE pearpoBath ¢ Benkamu, YeMy B 3Ha4YMTENbHOW cTene-
HW crnocobcTeyeT cobnogeHne NpUHLMNA B3aUMHOIO MPU3HAHUSA JaHHbIX.

3.1.4 Koppensuusa peakTuBHOCTM Benka c noTeHUManom CeHcMBunM3auum KOXW XOpollo M3BEecTHa.
[18—20]. Tem He MeHee, UCX0Asa U3 TOro, YTO peakuunn ¢ benkamu npeacTaBnalwT cobol NWLL OA4HO U3 KNYe-
BbIx coBbITun AOP ana ceHcmbunuaaumm koxum [2], [21], cBegeHus, nony4yaemble ¢ NOMOLLLI METOA0B MCChe-
O0BaHui, pa3paboTaHHbIX cneLMansHo Ana HabnaeHWs 3a JaHHbIM KMHYEeBbIM COBLITUEM, MOTYT OKa3aThCs
HedoCTaTOYHbIMKM B Cny4Yae UX cCaMOCTOATENLHOMO NpUMeHeHUs ANS NoAroTOBKKM 3aKMUYEeHUs O Hanu4YumM Unu
OTCYTCTBUM Y 3TUX BELLECTB CMOCOBHOCTU OKa3blBaTb CEHCUBUNU3NPYKOLLEee BO3OENCTBUE Ha KOXY. [1oaTomMy
OaHHble, NoMy4YeHHbIe C NOMOLLbLI METOA0B UCMbITAaHWA, ONUCAaHHBIX B HACTOSALLEM CTaHdapTe, npegnaraeTtcs
paccmaTpuBaTh B pamkax MHTerpvpoBaHHOro nogxoaa K ucnoitaHusim 1 oueHke (IATA) BmecTe ¢ npo4en co-
OTBETCTBYIOLLEN AOMNONHUTENbHON MHopMaL e, NoNy4YeHHOW B pesynbrare NnpuMeHeHUa MeTo4oB UchbiTa-
HWIA in vitro, XapakTepuayoLLlein uHele knwdesble cobbitua AOP ong ceHcubunuaaumm Koxu, a Takke MHop-
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Mavuen, Nony4YeHHoW ¢ NPpUMeHeHneM MeTO4OB, He MpedyCcMaTpUBaoLWLMX HEMOCPELCTBEHHOIO NpoBedeHNs
UCNbITAHWIA, TAKNX KaK KOMMNbOTEPHOE MOOENUpoBaHue in Silico unn conocTaeneHre nNo MeTony aHanorui c
XUMUYECKOW npogykumen, obnagatowen cXoXnumMm xmMmyecknmm ceocteamm [21]. OnybnukosaHbl npUmepsi
MCNONb30BaHUS OaHHLIX, MOMYYEHHBIX C MPUMEHEHUEM 3TUX METOAOB B paMKax TaK Ha3biBAEMbIX YCTaHOBMNEH-
Hbix nogxogoe (Defined Approach — DA), T. e. NnoAX040B, CTAaHAAPTU3NPOBAHHBLIX Kak ¢ TOYKM 3peHusa Habopa
MCNONb3yeMbIX UCTOMHUKOB MHOPMAaLMK, TaK M C TOYKW 3peHus nopsaka hopMUpOBaHUA MPOrHO3HOIo 3a-
kntoueHus [21], KoTopble Takke MoryT ObiTb BOCTpeboBaHbl Npu BeIMOMHeEHMW paboT B pamkax |ATA.

3.1.5 MeTtoabl uccnegosaHnii DPRA n ADRA, onucaHHble B 3.2 1 3.3, obecne4ynBaloT BO3MOXHOCTb
KnaccuukaLmnm XMMUYECKo Nnpoaykunm, cnocobHoi (knacc onacHoctu 1 cormacHo CMC OOH) 1 He cnocob-
HOW BbI3blBaTb CEHCMDOMMM3aUMIO KOXK. [Tpy yCrnoBMK, YTO 3TO HE MPOTUBOPEYUT TpeboBaHWSAM AeNCTBYOLLE-
ro 3aKOHOOAaTenbCTBA, NMOMNOXUTENbHbIE Pe3ynbTaTbl, NONYYEHHbIE C NMOMOLLbLID 3TUX METOO0B, MOrYT camu
no cebe paccmaTpMBaTbCs Kak 4OCTAaTOYHOE OCHOBAHWME AN OTHECEeHWS XUMWYECKON MPOAYKUMW K Knaccy
onacHocTK 1. B TO e BpeMs ykaszaHHble METOAbI HE MOANEXAT CAMOCTOSATENBLHOMY MPUMEHEHWIO AN Lenen
KnaccugukaLmm CeHCUBUNU3NpyoLen XMMIUYeCcKon NpoayKuun B COOTBETCTBMM C MOAKMAccaMu OnacHocTK
1A un 1B [22], kak npegycmoTpeHo CI'C OOH [1] onsa HyxA oduumanbHbIX OpraHoB, KOHTPOINMPYHLLKUX 3TU
[JBa HeobA3aTenbHbLIX NoAKNacca OMacHOCTH, a TakKe He MOryT NPUMEHATLCS AN Lenen nporHo3npoBaHus
CrnocoBHOCTM UccneayemMorn XMMUYECKON MPOAYKLMK BbI3biBATb CEHCUMOMNU3ALWI0 KOXW B MPOLEcCce NPUHATUS
peLLEeHWi No oLeHKe Heobxoaumbix Mep BesonacHOCTM NpY 0BpalleHun ¢ 3TOM NPOAYKLMEN.

3.1.6 B cBoto ovepenb, metog kDPRA, onucaHHbIn B 3.4, no3BonsaeT 4OCTOBEPHO KBanuuuMpoBaTh X1-
MUWUYECKYI0 NPOAYKLMIO, COCODHYI0 Bbi3BaTh CEHCUDUMM3ALIMIO KOXW W NOANEKaLlly OTHECEHUIO K mogknaccy
onacHocTK 1A cornacHo CI'C OOH, 1 xumMu4eckyto NPoaYKLUMIO, HE NoANEXKaLL Y0 OTHECEHMWIO K AaHHOMY Noj-
Kraccy onacHocTu (T. €. BHe nogknacca onacHocty 1A), a UMEHHO Takylo, KoTopas AOIMKHa Knaccuduuupo-
BaTbCH Kak NpUHaanexalas K nogknaccy onacHocTy 1B unu He nmelolas knacc onacHocTH [1], HO Mpu aToM
HE MOXeT MPUMEeHSTbCA ANF Lenei onpegeneHns ceHcnbunuampytowein (knacc onacHoctu 1) n HeceHcmbu-
NU3npyoLLEN XMMUYEeCKon npoaykuuu. Mpu yCnoBuK, 4To 3TO HE NPOTUBOPEYNT TpeDOOBaHNAM OENCTBYHOLLLErO
3aKOHOOATENbLCTBA, NONOXKUTENBHBIE Pe3ynkTaThl, NoNny4YeHHble ¢ nomMowbi metona kDPRA, moryT camum no
cebe paccmaTpuBaThCsl Kak JOCTATOMHOE OCHOBAHWE O715 OTHECEHUS XUMMWYECKON NMpoayKuuu K nogknaccy
onacHoctu 1A cornacHo CI'C OOH.

3.1.7 OnpepgeneHusa COOTBETCTBYIOLMX TEPMUHOB AaHbl B pasgene 2. PaspaboTtaHbl COOTBETCTRYOLLINE
CTaH4apThbl pe3ynsTaTUBHOCTU AM1S OLeHWBaHWUs npeanaraemMbiX WAEHTUYHBIX UMK MOAUMDULUPOBAHHLIX Me-
TOAOB MCCNefoBaHWiA Ansa onpeaeneHus ceHCUbunuaauumn Koxu in vitro, B OCHOBe KOTopbix nexat DPRA u
ADRA [23].

3.2 CeHcnbunuzaumsa Koxwu in chemico. NpAMon aHanu3 peakUMOHHOW CNOCOGHOCTU B OTHOLLEHUMU
nentugos (DPRA)

3.2.1 UcxoagHble NONOXEeHUA, NPUroOAHOCTL U OrpaHUYeHus

3.2.1.1 Metog DPRA npegHasHa4yeH Ansg onpeferneHns NCXogHoro MmonekynapHoro cobeitua AOP ons
CEHCUBUMU3aLMK KOXW, 8 UMEHHO peakuuin c BernkaMmm, nyTemM KonnM4eCcTBEHHON OLIEHKN peaKkLMOHHOM cnocob-
HOCTU UccneoyeMon XMMNUYECKOW NPOAYKLMN NO OTHOLUEHUD K MOAENbHbIM CUHTETUYECKUM NenTuaam, B co-
CTaB KOTOPbIX BXOAWT NM3MH nnbo umcTenH [27]. B ocHOBY MeToda NonoXeH aHanua 3HayYeHuid nokasaTtenen
genneunn (obegHeHus) NPOM3BOAHBIX LUCTEMHA U MU3MHA C LeNnbio NoCrneayoLwero 0THeCeHUs uccnegyemoi
XUMUHECKOW NPOAYKUMM K NMPOOYKLUKU, CNOCOBHOM M He CMOCOBHOW BhI3biBaTk CEHCMDUNU3aLno Koxu [28].

3.2.1.2 Metog DPRA obnapaeT AgokasaHHOW NPUrogHOCTbLIO AN nNpuMeHeHua Ha base nabopatopui,
KOTOpble YXe MMetloT OCTaTOYHbLIN OMNbIT NPOBEAEHWUST aHANUTUYECKUX UCMbITAHUI C UCMOMb30BAHWEM BbICO-
K03h(peKTUBHON XUAKOCTHON xpomaTtorpadgum (B3XKX). BocnponasoanmMocTs NPOrHO3HbIX 3aKMHOYEHUA ONs
[aHHOro Metoga coctaenaet nopagka 85 % npu noaroToeBke UX B npegenax ogHown nabopatopun u 80 % npwu
MOArOTOBKE 3aKMHOYEHUA pas3nuuHbiMKu nabopatopusimu [5]. Pe3ynsraTsl, Nony4YeHHbIE B XO4E COOTBETCTBY-
lollero BanugaunoHHoro uccnenoBanus [29], a Takke onybnvkoBaHHbIE OaHHbIE ApYrux nccnegosaHui [30]
B LENoM YKasblBalOT, YTO TOYHOCTb PasnuuuMsi ceHCUMBUnuampyrwmx (T. e. OTHOCSALMXCH K KIaccy onacHo-
ctn 1 cornacHo CIC OOH) 1 HeceHcMBUNU3NpyOLWMX areHToB ¢ noMowbio metoga DPRA coctaensiet 80 %
(88/109), a cneymdpuyHocTb — 77 % (37/48) npy cpaBHEHWMM X C aHANOMMYHBIMKM NOKasaTensaMn Ana metoga
LLNA. MpumeHeHne meToga DPRA c Bonblueil BepOATHOCTLI MOXET NPUBOANTE K 3aHMXXEHWKO OLIeHKU onac-
HOCTW ONS1 XMMUYECKON NPOoAyKUMKM, obnagatolleil HA3KOW MM yMepeHHOW cnocoOHOCTLIO Bbi3biBaTbh CEHCU-
OunM3aunio Koxm (T. e. OTHocsALWenca K nogknaccy onacHocti 1B cornacHo CIMC OOH), yem ons XMMn4ecKon
npoaykuun, obnagawllen BoICOKOW cnOoCOBHOCTLIO BbI3bIBATL CeHCUBUnuaauuio Koxu (T. e. OTHOCSALLENCH K
nogknaccy onacHocty 1A cormacHo CI'C OOH) [29], [30]. MNokasaTenu TOYHOCTKW, NPUBEAEHHbIE Bbille AMs
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DPRA kak onsi caMOCTOSAITENbHOIO MeToAa WCMbITAHUA, SBMSAKTCH OPUEHTUPOBOYHLIMU, MOCKOIbKY Niobble
pe3yneTathl, NOMy4YeHHbIe C ero NOMOLLLID, criedyeT paccMaTpuBaTh B codMeTaHUKM ¢ MHpopMaLnen 3 apyrux
MCTOYHUMKOB B KOHTeKcTe IATA unn DA n c ydetom 3.1.4 1 3.1.5. lpu oueHke apdPEKTUBHOCTH NMPUMEHEHUA
MEeTOA0B onpefeneHus CeHCMBnuaaunm Koxu, He TPeBYLWLMX MCNOMNb30BaHUSA NMOOOMNbITHLIX XXKUBOTHbIX, Crie-
OyeT MMeTb B BUAY, 4To npuMeHeHue metoga LLNA, a Taioke Apyrux MeToaoB, KOTOpbIe npegnonaratoT npose-
OeHWe UCMbITaHUI Ha XXMBOTHBIX, MOXET He B NOMHOM Mepe packpbiBaTk XapakTep BO34eUCTBUA UccnegyemMon
XUMWUYECKOW NPOAYKLMK HA OpraH1M3M LeneBoro 61uonormyeckoro Buaa, NnpeacTaBnsioLero OCHOBHON MHTepec
Ons wccrnegoBaTtenen, T. €. Ha opraHM3m JenoBeka. Micxogs M3 MMerLwmxcs aHHbIX, YCTAHOBMNEHo, YTO Me-
Ton DPRA nooxoowt Ansg npoBefeHWA UCCNedOoBaHWA LUMPOKOTo CNekTpa XMMUYEeCKOn Npoaykuuy, Kotopas
MOXET XapaKTepM30oBaTbCA HanMunem pasnuuHbIX opraHuyecknx yHKUWOHAaMbBHbIX Tpynmn, MexaHU3MoB pe-
aKUWA, pasnUyHbIX CEHCMBUNM3NPYIOLLMX MOTEHUWANOB NPU BO34ENCTBUMN Ha KOXY (MOOTBEPHOEHHbLIX MYTEM
NpoBefeHWsI UCNBITAHWUIA N Vivo), a TakKe pa3nuYHbIMKU OU3UKO-XMMUYECKUMIK CBONCTBaMU [27], [28], [5], [30].
B coBokynHocTu ata nHcopMauusa ykaselBaeT Ha npurogHocte DPRA K npyMeHeHWIo B Ka4yecTBe BCNomMora-
TEnbLHOro CpeacTBa Ans BbiABMEHWUS ONACHOCTEN, CBA3AHHbIX C PA3BUTUEM CEHCUBMNN3ALNK KOXKK.

3.2.1.3 lNoa «uccnegyeMon XMMUYECKoW nNpoaykumen» Ang uenen HacToswero ctaHgapra noHumaer-
csl MpoAyKUMS, KOTopas nogsepraercs ucnbitanmsm?!), ucnonb3osaHve faHHoroO TEepMWHA He CBS3aHO C BO3-
MOXXHOCTbIO NMpUMeHeHusa metoga DPRA ons ucnbitaHusi BewecTB W/unvM cMecei (CM. KpaTKoe onucaHue 13-
BECTHbIX orpaHuydeHnin ona metoga DPRA B npunoxeHuu A). [laHHbIA METOA HEMPUMEHUM A5 UCMbITAHWA
coeguHeHUn MeTannoB, Tak Kak U3BECTHO, YTO peakuumn nocnegHux ¢ BenkamMm npoTtekawT B COOTBETCTBUM
C MexaHW3Mamu, OTMMYHLIMW OT KOBAaNeHTHOro CBA3bliBaHMA. Viccnegyemas xumMuyeckas npoaykums ormKHa
obnagaTth pacTBOPUMOCTbIO B BbiIOpaHHOM pacTBOpUTENe MNPy KOHEYHOM 3HaYeHWW KOHLEHTpauuW, CooTBeT-
cteytowiem 100 mM (cm. 3.2.3.2). Ecnu ucnbITbiBaeMas XuMudeckas NpoayKkUnsl He MOXET BbiTb NMOMHOCTLHO
pacTBOpeHa Npu ykazaHHOM 3Ha4eHUU KOHLeHTpauuKy, aTO He UCKINYaeT BO3MOXHOCTU NpoBeAeHUs ucnbita-
HUA ¢ Bonee HU3KMMK 3HAYEHUAMM KOHLIEHTpauuK, obecnedneaollnMy ee Hagnexallee pactsopexue. B no-
OODHBbIX Cryyasax NonoXuTensHbIA pe3ynsTaT 3KCNepuMeHTa BCE eLle MOXEeT pacCMaTpuBaTLCA Kak JoKasa-
TeNbLCTBO CNOCOBHOCTU UCCNefyeMon XMMUYECKON NPOAYKUMNA BbI3bIBATb CEHCUMBMMU3ALIMIO KOXU, TOrga Kak
nonyyeHne oTpULATENbLHOIO pe3ynsraTta, HanpoTyUB, He NMO3BONSET C YBEPEHHOCTbIO CYAUTbL 06 OTCYTCTBUM Y
XUMWUYECKOW NPOAYKUWU CEHCMBUNU3NPYILWNX CBONCTB. KonnyecTBo OOCTYNHON MHGOPMaUMU O BO3MOXHO-
cTu npuMeHeHna metoga DPRA gna aHanmza cMecei BeLLecTB C M3BECTHLIM COCTABOM B HAcTosLlee BpeMs
orpanuyero [29], [30]. HecmoTtps Ha aTo, meTton DPRA cuMTaeTcs TeEXHUYECKU NPUMEHUMBIM AN NpoBeaeHUs
MccnegoBaHUiA MHOTOKOMIMOHEHTHbIX BELEeCTB U CMecel, cOCTaB KOTOPbIX 3aBedoMO u3BecteH (cMm. 3.2.1.4
n 3.2.3.2). Npu n3yyeHumn LenecoobpazHOCTU NPOBELEHUS WCCMNELOBaHWIA OnpefeneHHbIX CMecei, TPYaHO
nogaarLlencs aHanumay XMMU4eckon npoaykLumMm (Hanpumep, He obnagarLLein 4OCTaToYHOM cTabUNbHOCTLHO)
nnBO XMMUYECKON MPOOYKLUMW, HE OTHOCSALLENCA kK 0bnacTu NpMMEHEHWs, ONMCaHHOW B HAcTOsLeM pasaene
cTaHgapTa, No NPoBedeHUK WUCMbITaHWA, UMW 0BnacTb NPUMMEHEeHUs KOTOPOM He MOXeT ObiTb 0QHO3HAYHO
yCTaHOBINEHa, cneflyeT 3apaHee OLUEHUTbL BO3MOXHOCTL MOMy4YeHMsa Hay4Ho 0B60CHOBAHHOIO pe3ynkTaTa Tako-
ro uccnenoBaHus. Tekyllas Mogenb NOCTPOEHMS NMPOrHO30B He MOXET BbiTh MCMONb30BaHa NpPU BbIMOMTHEHWN
aHanmsa CnoXHbIX CMecel BelleCTB HEM3BECTHOMO COCTABa, a TakKe UHbLIX BELLLeCTB HEM3BECTHOMO UK Nepe-
MEHHOr0 COCTaBa, NPOAYKTOB KOMIMMEKCHbLIX peakuui unu buonornyecknx matepuanos (T. €. sewecTts UVCB)
BBMAY HeobxoguMocTi cobrnogeHnst ONpeaeneHHoro MOMsAPHOro COOTHOLLEHWUST MeXay 3af4aHHbIM NenTuaomM
W UccneayemMon XMMu4eckon npogykuven. [Ina atux uenen Heobxogumo paspaboTaTb HOBYH) MOLENb MNO-
CTPOEHUA NPOTHO30B, B OCHOBY KOTOPOW AOMKeH ObiTh NONOXeH rpaBUMeTpuyeckuil nogxod. Mpu Hanuyum
JoKasaTenbCcTB, CBUAETENbLCTBYOWMX O HEMPUMEHUMOCTM METoA4a ANA WCMbITAHWWA KOHKPETHbIX KaTreropuu
XUMWYECKOW NPOAYKLMK, ero NPUMEHATL He credyerT.

3.2.1.4 MeTog vccrnenoBaHUsl, ONUCaHHLIM B HACTOALLEM pasaene cTaHgapTa, npeacTaensaet coboin me-
Ton in chemico, He yYNThIBAKOLL WA B3aMOOENCTBNE UCMbITLIBAEMOrO BeLlecTBa ¢ MeTabonmyeckoi CUCTEMO.
OH He NO3BONSAET onpefenaTb XMMUYECKY NPOAYKUNIO, AN pacKpbiTUs CEHCMBUNU3MPYIOLLEro NoTeHUnana
KOTOpOM NpW BO3AEWCTBUM Ha KOXY TpebyeTcsl ee NpefBapuTensHaa buonornyeckas aktueayusa epMeHTa-
MU (T. e. nporanteHamMu). [Npu 3TOM XMMKUYecKas NpoayKLMWs, KOTopas NpPOsIBNAET CBOW CeHCUBUNU3npyLLne
CBOWCTBa nocne abuoTudeckon TpaHcdopMauuu (T. . NperanTeHbl), COrMacHO MMEKLLMMCH CBUAETENbLCTBAM
B BOMbLIMHCTBE CryYyaeB NpaBUIibHO ONMpenenseTcsa ¢ NOMOLb AaHHoro metoda [29], [34], [35]. Takum ob-
pazom, niobble oTpuuaTensHble pe3ynbTaTbl, MOMY4YeHHbIE C ero NpUMMEeHeHWeM, criefyeT paccMaTpuBaTh

1) B uione 2013 1. pewweHnem CoBMeCTHOro 3acefaHusi Bbino yCcTaHoBNEHO, YTO MO BO3MOXHOCTA B HOBLIX W aKTy-
anvanpoBaHHbIX TekcTax PykOBOACTB No NMpoBedeHMIO MCMbITaHMI gomkHo obecnevmBatbca Bonee nocnegoBaTensHoe
MCMoNb3oBaHNe TEPMMHA «Uccrneayemas XuMudeckas npogykuns» ansa oboaHadeHusa o6bekTa NpoBoAMMOro UCMbITaHUS.
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C Y4YETOM YKa3aHHbIX OTPAHWYEHWIA U B COYETaHWUM C MHOPMaLIMEn U3 OPYTrMX UCTOYHMKOB B KOHTEKCTE COOT-
BetcTBytowwero |IATA unu DA. NpoBedeHne NCNbITaHUA XMMUYECKOW Npoaykumu, He obpa3syollen koBaneHT-
HbIX CBSI3el C NenTuaamu, HO CMoCOBCTBYIOWEN UX OKUCMNEHUKD (T. e. AUMepu3auumn LUcTeuHa), MoxeT npu-
BOAWTL K MONYYeHUO 3aBbILIEHHOW OLeHKU genneuvn (obegHeHWs) NnenTUOOB, a cnefoBaTensLHo, K Bblgade
NOXHOMNOMNOXUTENMbHBLIX MPOrHO3HLIX 3aKIMIOYEHUA W/UIMKW OTHECEHUIO UCTBLITYEMOW XUMWUYECKON MpOoOyKUUK K
Sonee BLICOKOMY KNaccy Mo peakuMOHHOW CoCODHOCTH, YeM TOT, K KOTOPOMY OHW NpuUHaAnexart B 4eACTBU-
TensHocTn (cMm. 3.2.4.5 1 3.2.4.6).

3.2.1.5 Kak otmevanocb paHee, metoq DPRA nossonseTt pasnuyaTe XMMUYECKY0 NPOAyKLMD, cnocob-
HYH M He CMOCODHYH BbI3bIBaTk CEHCUDUIMM3ALIMIO KOXMW. TakKe OH MOXET ObiTb MONe3eH Ana OLEHKU CeH-
cubunuaupytowein cnocobHocTu BellecTs [31], [36] Npy ycnoBUM NpUMEHEHUS €r0 B pamMKax KOMMMEKCHbLIX
uccnegoBaTenbCckUX Nooxofos, Takux kak IATA wnu DA [37]. Tpebyetcs npoeefeHve gansbHedwunx pabor,
NpPeanoyYTUTENBHO C MCNONb30BaHNEM AaHHbIX, NOMYyYeHHbIX Ha YernoBeke, 4Tobbl onpesennTb, Kak no pesynb-
TataMm npoBefeHns uccnefosanuini Metogom DPRA MOXKHO AaTh OLEHKY CeHCMBUNU3npytoLwen cnocobHocTu.

3.2.2 CywHoOCTbL MeToaa UCNbITaHWA

3.2.2.1 DPRA — 310 meToq ucnelTaHua in chemico, npegHasHavYeHHbI ANS onpeaereHns octaTtovyHon
KOHLIeHTpaLuy LUCTEWH- UMK NMM3UHCOOepKaLl X NenTUO0B Nocne MHKYOGupoBaHua Ux B TeueHue 24 4 c uccne-
OyeMol XMMUu4eckon npogykumeln npu temneparype ot 22,5 °C go 30 °C. CuHTeTu4yeckue nenTuabl cogepxar
cheHunanaHmH, 4to obnerdyaer npouecc obHapyxeHusi. OTHOCMTENbHYH0 KOHLEHTPaumMo NenTUL0B U3MEPSIOT
METOAOM BbICOKOI(PEKTUBHON KMAKOCTHON xpomaTtorpacun (BXKX) ¢ rpagneHTHbIM anouposBaHuem 1 YP-
OEeTeKkTMpoBaHWeM Ha AnvHe BonHbl 220 HM. Ha cregylollem aTane paccyuTbiBaKT MPOLEHTHbIE 3HAYEHWS
nokasaTenen genneunn (obeaHeHWs) NeNTUOOB ANS LUCTEMHA U NU3MHA C JanbHeNLWen NoaCcTaHOBKOW UX B
Moenb NOCTPOeHUs NPorHo3oe (cM. 3.2.4.5), koTopasa NO3BONSAET OTHECTU UCCMEAYEMYI0 XMMUYECKYHD MPO-
OYKUMWIO K OOHOMY M3 YeTbipex KIaccoB MO peakUMoHHOW cnocobHocTH, obecneunBaOluX pasnuune Mexny
CEHCUOMMU3MPYIOLLMMK 1 HECEHCMBUNU3UPYIOLWMMIW BELLECTBaMMU.

3.2.2.2 [lo Toro Kak npUcTynUTb K peryfnsipHOMY NpUMEHEHUI0 MeToAa UCTbITAHWKW, ONUCAaHHOIO B HACTO-
AleM pasgene, nabopatopuMy OOMKHbI NOATBEPANTL CBOK TEXHWYECKYH KOMMETEHTHOCTL, BEIMOMHWB aHanM3
crneunansHo 0TobpaHHbIX ONs 3TOW Leny BeLecTB, NepevyncrneHHblX B npunoxeHun B.

3.2.3 MeTtoguKa UCNbLITaAaHUNA

B ocHoBy paccmaTtpuBaemoro metoga nonoxeH npotokon DPRA DB-ALM [32], cooTBeTCcTBYOLLKUIA NpO-
TOKONY, paHee NpUHATOMY ANs NPOBe4eHWS BanMAaLNOHHOIO UCCNeA0BaHWs, B PONW KOOpAMHATOpa KOTOpPOro
BoicTynana EURL ECVAM. 3101 npoToKon pekomeHA0BaH Ans NOBCEMECTHOrO UCMoMbL30BaHWs Npu BHegpe-
HUW M NPUMEHEHWM AaHHOro MeToda B nabopatopHoi npakTuke. CBegeHua 06 OCHOBHbLIX COCTABMSALWMX U
npouenypax metoga DPRA npeactaBneHbsl Huwxe. B criydae vcnonb3oBaHusA ansTepHaTUBHOW KoHdWrypa-
uun obopynosanms ans BOXKX gomkHa OblTe NOOTBEPKAEHA 3KBUBANEHTHOCTL €€ paboynx xapakTepucTuk
XapakTepucTukaMm oBbopynoBaHUs, UCMOMNL30BABLUErocs Npy NPoBeAeHWM Bann4alWoHHOIO UCCNefoBaHNUs 1
onucaHHoro B npotokone DB-ALM (Hanpumep, NyTeM BhLINOMHEHWS] aHANW3a BeLLEeCTB COrMacHo CNMUCKy Arns
npoBepku KBanudukaumm, NpUBeAeHHOMY B NPUNOXeHUu B).

3.2.3.1 lMpurotoBneHne LUCTENH- UMX NM3NHCOOEPKaLWMX NenTMoos

WecxopHble pacTtBopbl uuctenHa (Ac-RFAACAA-COOH) v nusunHa (Ac-RFAAKAA-COOH), conepxalymne
CUHTETUYECKME NenTUabl, CTeNEHb YNCTOThI KOTOPLIX AOMKHA COCTaBMATbL He MeHee 85 %, a npegnoyTUTENb-
Ho — Bonee 90 %, OOMmKHbI BbITh CBEXENPUTOTOBNEHHBIMW HENOCPEACTBEHHO Nepeq HayanoMm uHkybuposa-
HUS NenTUOOB C UCCNedyeMOn XUMWUYECKOW npoaykuuen. KoHeuyHas KOHLEHTpauMs LUCTEeWH-COoAepKallero
nentuga gomkHa coctaenaTte 0,667 MM B dhocdaTtHom BydepHom pactBope ¢ pH 7,5, a nuanHcogep:xalero
nentnga — 0,667 MM B ammoHMitHO-aLeTaTHOM BydepHom pacteope ¢ pH 10,2 cooTBeTcTBEHHO. MNocnegoBa-
TENbLHOCTL BLIMOMHEHWA aHanu3a nocpencTeoM B3XX gomkHa BbITh cNnaHWpoBaHa Takum obpasom, YToObl
obllee Bpema aHanu3a He npesbilwano 30 yacos. Ana cuctembl BOXXX, cnonb3oBasLleicsa B Xxoae nposeae-
HUA BanuAauWMOHHOIO UCCNedoBaHns, U OMMCAHHOIO B HAcTosWeM MeTO4e MCCNenoBaHMs B pamMKax OAHOro
uwmkna BOXX MoryT BbiTe NnapannensHO MccnenoBaHbl Ao 26 aHanuTudeckux npob (Bkmwyas npoby uccne-
OyeMOW XUMWYECKOW NPOOYKLWW, NOMOXUTENBHYH KOHTPOIbHYH Npoby U HeoBbXxo4MMOE YUCNO KOHTPOILHBIX
npob pacTeOpMTEns, B 3aBUCMMOCTU OT 00LWEero yucna pasnuyHbIX BUOOB pacTBOpUTENnen, 3a0eNcTBOBaHHbIX
B UCMLITAHWUSAX, B KOMMYECTBE TPexX 3K3eMNApoB Kaxgas). [na Bcex napannenbHo aHanusnpyembix npob B
OO HOM W TOM e LMKIe UCNOoNb3yT WAEHTUYHbIE NO COCTaBy UCXOAHLIE PACTBOPbLI LUCTEUHA U NU3KHA. Peko-
MEeHOYEeTCs NPOBEPATL KaXay NapTU NeENTUAOB Ha pacTBOPUMMOCTb A0 Ha4Yana Ux UCNonb30BaHUs.

3.2.3.2 MpurotoBneHue npobel uccrnegyeMmon XMMUYEeCKON NpoayKLUMm

[Mepen npoBedeHWEM aHanui3a pacTBOPUMOCTbL UCCNEOYEMOW XMMUYECKON MPOAYKLUMW B NOOXOOALLEM
pacTBOpWTENe KOHTPOMMPYIOT Nocne npoueaypbl contobunusaunm, onncaHHoi B npotokone DPRA DB-ALM
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[32]. NcnbiThiBaeMas XxuMMYeckas NMpoayKUWMsl OOIMKHA NMOMHOCTLI0 pacTBOPATLCA B 3TOM pacTteopuTene. [o-
CKOINbKY B NpoLuecce BbINONHeHUA aHanu3a no metody DPRA nccnegyemas xumudeckas Nnpoaykuusa noasep-
raeTcsl UHKyBMPOBAHUIO C LIMCTENH- UNU NU3UHCOOEPXKaLUMK NeNTUAaMM B 3aBeO0MO M3DbITOUHbIX KOMM4e-
CTBax, pe3ynbTaThl BM3YanbHOrO KOHTPONSA, CBUAETENbCTBYOWMe 06 0bpa3oBaHMM Mpo3payvyHOro pacTeopa,
cnefyeT cYMTaTh 4OCTATOYHLIM NOATBEPXKOEHUEM MOMHOMO pacTBOPEeHUs 3TOM NpoayKUMK (M — B cnyyYae ecnu
peyb WOEeT O MHOTOKOMMOHEHTHOM BELLECTBEe MMM CMECKM — BCEX ero KOMMOHeHTOB). [NoaxoasawmmMmm pacTeo-
PUTENAMKW SBRSAIOTCS aUeTOHUTPUN, BoAA, CMECh aueToHMTpuUna 1 BoAbl B COOTHOWeEHWN 1:1, n3onponaHon,
AaLEeTOH MMM Ke CMEeCb aleToHa M aueToHuMTpuna B cooTHoweHun 1:1. Opyrve pactBoputenn MoryT GbiTh
WCMOMb30BaHbl MpW YCNOBWUU, YTO PAcTBOPEHWE B HUX HE OKa3bIBAET BNUAHUA Ha CTabUIMbLHOCTL NenTtuaa,
KOTOpasi KOHTPONUPYETCA C MOMOLLLI CTAaHAAPTHBIX KOHTPONbHbLIX Npob C (T. e. Npod, COCTOALMUX TONMLKO U3
nenTuaa, OTAeNbLHO PpacTROPEHHOIO B COOTBETCTBYHLLEM pacTBOpuUTene; cM. npunoxeHue C). Ecnu nccneny-
emMast XMMU4eckasa npoaykuMa He pacTBOPSETCH HW B OOQHOM U3 BbllleyKa3aHHbIX pacTBOpUTENen, Ans STon
uenu gonyckaetca ucnonb3aosate LMCO, HO TONbkO B MMHUMaNbHO 4OCTAaTOMHOM KonuyecTee. BaxkHo UMeTb
B BUAY, 4To OMCO mMOXeT npuBecTy K oumepusaumm nenTuaoB, YCNoKHUTL obecnedeHne COOTBETCTBUS pe-
3yNnLTaTOB MCMbITAHUIA YCTAHOBIEHHBIM KpUTEpUAM npuemMmnemocTty. Ecniv B kauecTee pacTBopuTens BbibpaH
IOMCO, cHauana cnefyeT pacTBOpUTL McCregyemyto xumMmudeckyo npoaykuui 8 300 mkn OMCO, pasbaenss
nonydeHHsln pacteop 2 700 Mkn aueToHuTpuna. Ecnv uccnenyemyro NpoayKuuK He yOAeTCs MOMHOCTLH
pacTBOPUTbL B 3TOW CMECU, CrefyeT NonbiTaTbCA PacTBOPUTL aHANOrM4YHOe KOMMYEeCcTBO UCCMeqyemMon Xumm-
yeckon npogykuun B 1 500 mkn AMCO c pasbaBneHnem nonyyeHHoro pacteopa 1 500 mkn auetoHuTpuna.
[MpenBapuTenbHO NOArOTOBMNEHHbLIE HABECKWM UCCNEAYeMOW XMMUYECKOW NPOAYKLMN MOMELLAKT B CTEKIAHHbIE
cbnakoHbl U pacTBOPSAKT HEMOCPEACTBEHHO Neped NpOBeAeHUEeM WUCMNbITAHWIA B COOTBETCTBYHOLLEM pacTBO-
puTene B koHueHTpauum 100 MM. Ina cMecel 1 MHOTOKOMMNOHEHTHBIX BELLECTB C M3BECTHLIM COCTAaBOM 00-
LY CcTeneHb YNCTOThI NPOAYKLMM YCTaHaBNUBAKT HA OCHOBE CYMMbl ONel ee cocTaBnalWmx (Uckmodas
BOOY), @ yCpeLHEHHOEe 3Ha4YeHMe MONEeKynspHOW MaccChl PacCYMTBIBAKT MCXOAA M3 CODCTBEHHbBIX 3HAYEHUR
MONEKYNSPHON MACChl KaX40W TAKON COCTaBnsoWen (MCKnYas Bogy) U 4ONW, KOTopasi Ha Hee NpuxXoanT-
csl. MNony4eHHble 3HAYEeHUSA CTEMEHW YUCTOTLI U YCPeOHEHHbIE 3HAYEHUA MOMEKYNsapHOW Macchl UCMOMb3YHT
ONS BbIYUCTNIEHUA 3HAYEHUA Macchbl MCCNeayeMon XMMUYECKOW NMpoayKUuU, HeobXoaumMon Ona nNpuroToene-
HWA pacTeopa ¢ KoHueHTpauunen 100 mM. MNpu nccnegoBaHMsx NONUMEPOB, ANA KOTOPbIX HEBO3MOXHO onpe-
OenuTe Npeobnajarllee 3HAYEHWE MONEeKyNnapHOW Macchl, 32 OCHOBY M5 pacyeToB C Lienbi Nony4eHus
KOHUeHTpauuu pacteopa 100 MM moxeT BbiTb B3AiTa MOMEKynspHas Macca COOTBETCTBYIOLEro MoHoMepa
(nnbo ycpeoHeHHas MOMNEKYNApHas Macca pasnyyHbiX MOHOMEPOB, COCTaBNAWLLMX nonumep). B ntobom cny-
yae npyv NpoBeaeHUn UCMbITAHWIA CMEecen, MHOTOKOMMOHEHTHbIX BELLEeCTB UMK NONMMMEPOB C U3BECTHBLIM CO-
CTaBOM BCerfa TaKkke crefgyeT pacCMaTpuBaTb BO3MOMXHOCTbL BLINOMHEHWS aHanM3a BXOOALMUX B UX COCTaB
UMCTBIX XMMUYECKUX BellecTB. [Ns XUOKOCTEN YMCThIE XUMWYECKUE BELLEeCTBA UCCNEeaytT B MX UCXOOHOM
cocTosiHuM, Be3 npeprapuTensHoro pa3baeneHus, HKyoupys ux B cootHoweHun 1:10 u 1:50 ¢ umctenH- un
NM3KMHCOAepKaLLMMK NenTUaamMu COOTBETCTBEHHO. MNpu paboTe ¢ TBepAon XMMUYECKON NpoayKUMen NCcnbiTy-
eMyto NpoaAYKUWK pacTBOPSOT B MakCUMarbHO JOCTMXMMOM KOHLIEHTpaLWMM B TOM Xe pacTBopuTene, KOTo-
Pbi OOMKEH MCMONb30BaTLCA ANd NPUrOTOBMEHNS pacTBopa CO CPeAHUM 3HadYeHneM KoHueHTpauuu 100 mM.
3aTteM BhLINONHAKT aHanua npogykumMmM B yKazaHHOM COCTOSIHUW, Be3 AoNoNHUTENLHOro pa3baBneHus, NyTem
WHKyBupoeaHusa B cooTHoweHun 1:10 n 1:50 ¢ LMCTEUH- 1 NU3UHCOAEPXKALLUMMN NENTUAAMM COOTBETCTBEHHO.
[MonyyeHre cornacylLlMxcs pe3ynsTaToB (M0 HAanWYUI UMW OTCYTCTBUKD pEeakUMOHHOW cnocobHocTu) ans
pacTBopa co cpegHei koHueHTpauuen 100 MM 1 4ncTon XuMUYecKon NpoayKunuy No3BonAeT Aatk YBEPEHHoe
3aKyeHre o cnocobHOCTM nccnedyemMon NpoayKUUK Bbi3biBaTb CEHCUOUMM3aLMIO KOXN.

3.2.3.3 MNpuroToBneHWe NonoXuUTenbHON KOHTPONBLHOM NPobbl, CTAHOAPTHLIX KOHTPOIMbHLIX NPob 1 Npob
ONsl KOHTPONA COBMECTHOrO 3MHMPOBaHNUSA

B kauecTBe nMoONOXWUTENbLHOW KOHTponbHoW npobsbl (1K) mcnonb3yrT pacTBOp KOpWYHOro ansgernga
(CAS 104-55-2; cteneHb ynuctoThl 295 %, YMCTBIA ANA NWULLEBON NPOMBILINEHHOCTU) B aLETOHUTPUNE B KOH-
ueHTpauumn 100 mM. Mcnonb3oBaHne ONst NPUroTOBNEHWS MONOKUTENbHBIX KOHTPOMNbHbLIX Npob Apyrux nog-
XOAALLMX XMMWYECKMX BellecTB, obecnevMBaoLLx cpeaHne 3HaqeHuns genneumn (obegHeHus), JonycKkaeTcs
NpW HanM4Yun AaHHbIX NpeabiayLx UChbiTaHui, NoATBEePKAaoLWMX UX COOTBETCTBME CONOCTAaBUMbIM KpUTE-
pUAM NPUEMITEMOCTU MPU BLIMONHEHUW aHanUTMYeckoro umMkna. [JononHutensHo B3XKX-ananusy noggepra-
0T CTaHOAPTHBIE KOHTPOIMbHbBIE Npobkl (T. €. Npobkl, cogepxallne ToNbKO NenTUa, PACTBOPEHHLIA B COOTBET-
CTBYHOLLEM pacTBOpuTene), No3eonswime ybeautsca B npMrogHocTy cuctemsl BOXKX go Hadana ananusa
(cTaHgapTHble KOHTpONbHblEe Npobbl TMNa A), cTabWMNBHOCTK XapakTepUCTUK CTaH4apTHbIX Mpob BO BPEMEHM
(cTaHgapTHble KOHTPOMbHble Npobbl B), a Takke OTCYTCTBUM BAWSIHUS pacTBOPUTENS, MCMONb3yeMoro Ans
pacTBOPEHWUs1 UCCNeayemMoro XMMUYeCcKoro BellecTBa, Ha MPOLEeHTHble nokasatenu genneuny (obegHeHus)
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nenTMAoOB (CTaHO4apTHbIE KOHTPOrbHble Npobel C) (cMm. npunoxeHue C). CooTBETCTBYOLWAA CTaH4APTHASA KOH-
TponbHas npoba Ons Kaxaoro BELLECTBa CMYXWUT ONSA pacyeTa MPOLEHTHOro 3HadYeHusa genneuuun (obegHe-
HWS) NenTUOOB NPUMEHUTENBHO K 3TOMY BellecTBy (cM. 3.2.4.2). Kpome Toro, Ans Kaxaoro uccregyemoro
BellecTBa B aHann3 OoMmMkHa DbiTk BKNOYeHa npoba onga KOHTPonsa COBMECTHOIO 3MUPOBaHKUA, COCTOoSALLAs
TONBLKO U3 3TOrO BelllecTBa U NpefHa3HavyeHHasa Ana obHapyXeHWs BO3MOXHOIo COBMECTHOIO 3MUPOBaHMS
nccneayemMoro BelecTBa C NMU3UH- UM LUMCTEUHCOAepKaLllMMm NenTuaamu.

3.2.3.4 UukyburpoBaHue nccnegyemon XMMUYecKon NpoaykumMm ¢ pacTBopaMm LMCTEUH- UMK IM3UHCO-
Oepxallnx nenTmaoe

PacTBopbl LUCTEMH- UM NU3UHCOOAEepXaLlUMX NenTMaoB ¢ 40OaBNEeHUEM UCMbITEIBAEMOR XMMUYECKOR Npo-
aykuuu B cooTHoweHun 1:10 1 1:50 cooTBETCTBEHHO WHKYBUPYIOT, MOMECTUB UX B CTEKNSHHbIE PNaKoHbl AMS
aBTOMaTU4YecKoro npobooTbopHuka. Ecnu HenocpeacTeeHHO nocne aobaeneHus pacTBopa UCCNedyeMon Xu-
MWYECKOI NPoOYKUMM K pacTBOpY NenTUAoB HabnwaaeTcs 0cafoK M3-3a HU3KO pacTBOPMMOCTW UCCNenyemMoin
XMMUYECKON NMpoAdyKUWM B BOAE, TOMHO OMpenennTb OCTaBlUeecq B CMeLuaHHOM pacTBOpe KONM4YecTBO Mpo-
AyKUMKM, cnocobHoe BCTynaTb B peakuuilo ¢ nentugamun, He npeacTaBnseTcs BO3MOXHbIM. OTO 03Ha4YaeT, YTo
MOMy4YeHHbIN B NOA0OHbLIX YCITOBUSIX MONOXKUTENbHBLIA PE3YNETAaT MOXET CYMTATLCS AOCTOBEPHLIM, TOM4a Kak OT-
puLlaTenbHbIA pe3ynsTaT cneayeT paccMaTpyMBaTh Kak COMHUTENbHLIA U UCNONbL30BaTh €0 C HAAMNeXallen ocTo-
POXHOCTbIO (CM. Takke nonoxeHus 3.2.3.2 0 BbINONHEHUM aHanu3a XMMUYeCcKor NpoayKUUmn, HepacTBOPUMON B
koHueHTpauuu 100 mM). Mepen soinonHeHnem BOXKX-aHanusa nony4YeHHbln peakUMoHHbIA pacTBOp BblOepKu-
BaloT B TEMHOM MecTe npu Temnepatype ot 22,5 °C go 30 °C B TedyeHmne (24 + 2) 4. [Ins KaXKgon UCnblTbIBaeMOon
XMMWYECKOW NPOAYKLMM aHarnuay ¢ UCNonb30BaHWEM [ABYX BWAOB NenTWAOB NOABEPrawT Nno Tpy napannensHo
obpabatkbiBaembix nNpobel. 1o Hayana B3 X-aHanuaa npoBogAT BuayanbHbIA ocMoTp npob. MNpu BeiISBNEHMM
B aHanM3uMpyembIX pacTBOpax ocajKka WUy NpU3HAKOB pasferneHusl haz cooTBETCTRYOLWME Npobbl MOryT BbITh
obpabotaHbl B LeHTpudyre Ha Huskon ckopoct (100 — 400 x g), yTobbl UMERLLMACS OCaf0K ONYCTUINCA HAa OHO
conakoHa. OTa Mepa NpeaoCTOPOXKHOCTU MO3BONSAET WUCKMIOYMTL nonagaHue GomnbLIoro KonvyecTBa ocagka B
cuctemy BOXKX, 4To MOXKET NPUBECTM K 3aCOPEHMID COEAMHUTENBHbBIX TPYBOK MK xpomaTtorpadnyecknx Kono-
HoK. Ecnv ocapok unuv pasgeneHue gas HabnogaeTcs No UCTEYEeHUW Nepuoaa MHKYOUpoBaHKs, cnegyeT MMeThb
B BUAY, YTO 3HAYEHUS, XapakTepuayolwme genneuuo (0begHeHWe) NenTUAOB, MOTYT OKAa3aThCs 3aHWKEHHBIMU,
a nony4vyeHWe B 3TUX YCMNOBUSAX OTPULATENLHOMO pe3ynsraTa He MO3BOMSeT C YBEPEHHOCThH cyauThk ob oTeyT-
CTBUU Yy UCCMegyeMol XMMUYeCKOW NpoayKLumM cnocobHOCTW pearnpoBaTh ¢ NenTuaamu.

3.2.3.5 MocTpoeHue cTaHgapTHOW rpagyMpoBOYHON KprBok BIXKX

pagynpoBoYHbIe KPUBLIE CTPOSIT ANA CTAHOAPTHLIX PACTBOPOB LUCTEUH- U NU3UHCOAEPXKaLUMX MenTUa0B.
CTraHgapTHble pacTBOpbl MENTMAOB rOTOBAT Ha ocHoBe BydhepHbix pactBopos ¢ 20 % unu 25 % auetoHuTpuna
C vucrnonb3oBaHuemM gocaTtHoro bydepa (pH 7,5) Ans yucTenHcogepxawux NenTuaos U aMMOHWA-aLEeTaTHOro
oydepa (pH 10,2) ong nuanHcogepxalux NenTUA0B COOTBETCTBEHHO. Takum 0Bpa3oM, BLINMOMHASA CEPUIO CTaH-
JapTHbIX pa3baBneHnid ncxogHoro nentuaHoro pacrteopa (0,667 mM), nony4arT WecTs pa3nUyHbIX rpagynupo-
BOYHbIX PACTBOPOB, 3HAYEHWUS] KOHLIEHTPaLUWA KOTOPLIX AOMKHbI 0XBaTkiBaTk AnanasoH oT 0,534 oo 0,016 7 mM.
Mpw1 NOCTPOEHWMM CTaHZapPTHOM rpagynpoBOYHOM KPMBOK B OOLLMIA PR pacTBOPOB BKMHOYAKT TakKe XOMOCTYH
npoby BydhepHoro pacTeopa, KOTOPbIN MCNonb3oBancs Ans pasbasneHns. MNogxoaswme AN gansHenwero npu-
MEHEHUS rPafyUPOBOYHbIE KPUBLIE JOMKHBLI YOOBMETBOPATL KPUTEPUID rZ > 0,99.

3.2.3.6 NMoaroToBKa K BbINONHEHWD aHanu3a BOXKX n nopagok ero BuINONHEHUS

3.2.3.6.1 lNepen BbINONHEHMEM aHanuisa criegyeT ybeanTecs B NPUroOgHOCTM UCMOMb3yeMOW cucTe-
mbl BOXX. Ctenenu genneuwn (obefHeHMs) NenTUMAOB KOHTPONMPYIOT MCNOMb30BaHMeM cucTembl BOMXX
C Y®-geTekTopoM (OETeKToOpoM Ha (POTOOMOLHOM MaTpWue WNu OeTeKTOpPOM MOorfoleHus C (PUKCMpOBaH-
HbIM 3Ha4YeHWeM ONKMHbl BOMHbI 220 Hm). KoHdwurypaums cuctembl BOXKX cormacHo BanvavpoBaHHOMY
NpOTOKONY MNpegycMaTpuBaeT NpennoyvTUTENBHOE WCNONb30BaHWe KonoHku Zorbax SB-C-18 pasmepamu
2,1 MM x 100 mm x 3,5 mkm. C aToi KonoHkoi ¢ obpaleHHon daszon gna BIXKX Bca cuctema gonkHa 6biTb
ypaeHoBeLeHa npu 30 °C ¢ 50 % daswl A (0,1 % (no o6bemy) BogHoro pacteopa TpUdTOPYKCYCHOW K1CIo-
Tbl) U 50 % dasbl B (0,085 % (no obbemy) pacTBopa TPUTOPYKCYCHOW KMCNOTbI B aLETOHUTPUNE) HE MeHee
yeM 3a 2 4 A0 Hadyana aHanuaa. AHanu3 metogom BOXKX BbINONHAKT CO CKOPOCTLIO NoToka 0,35 MA/MUH 1
NWHENHOTO rpagveHTa Ans aueToHuTpuna B npegenax ot 10 % go 25 % Ha npotskeHun 10 MUHYT 1 ganb-
HEWMLLIMM pe3kuM yBenuveHuemM nocregHero fo 90 % ana yoaneHust conyTCTBYOLWLMX BellecTB. B cuctemy
MHXEKTUPYIOT paBHble 06bEMbI KaXA0ro CTaHAAPTHOrO pacTBopa, uccneayemon npodel M KOHTPOMbLHOR Npo-
Obl. B npomexyTkax mexay nocrnefoBaTenbHbIMU BNPLICKAMW KOMOHKY HEOBX0AMMO NOBTOPHO YPaBHOBECUTL
¢ cobnogeHnemM nepBoHaYanbHO 3a4aHHbIX YCIOBUIA B Te4eHue 7 MUH. Ecnn ycTaHoBneHHas KonoHka BOXX
¢ obpalleHHOoW (ha3oin OTNIMYaeTCsa OT PeKOMEeHA0BaHHOW, B NapamMeTpbl CUCTEMbl MOTYT ObiTb BHECEHbI CO-
OTBETCTBYIOLLME M3MEHeHWs Ans obecrnevyeHus COMOCTABMMbIX YCIOBUIA 3MIOMPOBAHUSA W UHTETPUPOBaHNS
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LUUCTEMH- W NU3VNHCOAEPXKALLMX MenTuaoB, B YaCTHOCTM 3TO KacaeTcs 3Ha4YeHWs MHXekTupyemoro obbema
npobbl, KOTOPOEe AoMyCcKaeT KOPPEeKTUPOBKY B 3aBUCMMOCTM OT ocobeHHoCTeN ncnonb3yeMmoro obopyaoBaHus
(kak npaBwuno, B guanasoHe ot 3 go 10 Mmkn). BaxHoO y4uTEIBATE, YTO MCMNOMNB30BAHKE ankTEPHATUBHON KOHGU-
rypaumm B3XKX TpebyeT noaTBepKAEHUA 3KBUBANEHTHOCTU ee paboymx xapaKTepUCTUK XapakTepUCTUKam,
KoTopble obecnedynBaloTCa BanuaMpoBaHHOW KOHUrypaLueil, onMcaHHoW Bhille (HanpumMep, NyTeM aHanusa
BELLECTB U3 cnuMcKka ANSA NpoBepKW KBanudukaluu cornacHo npunoxeHuw B). MormolleHue namepsaoT Ha
AnuHe BonHel 220 HM. Ecnn cuctema paboTtaeT ¢ AeTeKTopoM Ha oToANOAHON MaTpuLe, (PUKCUPYIOT Takke
3Ha4YeHuA NornoLweHns Ha AnnHe BOMHbI 258 HM. [lononHuTensHo crnegyeTr UMeTh B BUAY, YTO B 3aBUCUMOCTH
OT KOHKPETHOW NapTWN aLleTOHUTPWUIT MOXET OKasbiBaTb OTpULATENbHOE BRUsSHWE Ha cTabunbHOCTL NenTUaoB,
Mo3TOMY Ka[blA pas nepep HavyanoM UCMONb30BaHWS HOBOW MapTWM aLeToHUTpuna ee Heobxodumo npo-
BEPATH HA BO3MOXHOCTbL TAKUX HEXenaTenbHbIX NocneacTBni. B kayecTBe nokasaTtens BEpOSATHOrO COBMeCT-
HOro 3MHWPOBAHUS MOXET paccMaTpuBaTbCH OTHOWeHWe nnowangy nukor ana 220 u 258 um. [na kaxgoun
OTAENBHO B3ATOW Npobbl MPU3HAKoM OTCYTCTBUA COBMECTHOTO 3MKOVMPOBaHWUS CriedyeT CYMTaTh OTHOLUEHKE B
npegenax 90 % < cpegHee 3HaveHue!) nnowaam nMKoB KOHTPONbHBLIX NPo6 < 100 %.

3.2.3.6.2 CyuwecTByeT BEpOATHOCTL TOr0, YTO MCCredyemas XMMWYeckasl NpoAyKUMSA MOXET crnocob-
CTBOBaTb MPOLIECCY OKUCMEeHUsa UMCTenHcoaepawux nentuaoB. MK OMMepu30BaHHOMO UUCTEUHCOoAep: a-
wero nentnga obHapy>XMBakT NpY NPOBEAEHMN BM3yallbHOTO KOHTpOns. Bce Bugumble cnyvan gumepusaumm
PEerucTpupytoT Bo m3bexaHne nomnyyYeHus 3aBbllUeHHbIX OLUEHOK NPOLIEHTHOMo 3HadeHnsa genneuun (obegHe-
HWUS) NEeNTUAOB, UCMOMb30BaHWEe KOTOPbIX MOXET NMPUBECTU K BblAadve NOXKXHOMOMOKNTENbHbIX MPOrHO3HbIX 3a-
KIIOYEHNIA /UMM OTHECEHMWIO MCCregyeMblX BelecTs K 6onee BbICOKOMY KSlaccy Mo peakuMOHHOW cnocobHOo-
CTW, YeM TOT, K KOTOPOMY OHW NMpUHaAnexar B 4eACTBUTeNbHOCTH (cM. 3.2.4.5 n 3.2.4.6).

3.2.3.6.3 K vHxekTupoBaHuio nepBon 13 npod npu aHanmse metogom BIXX Heobxogumo npucTy-
naTb cnycts 22—26 4 nocne cMeluBaHna UCCneayemMon XMMWUYecKon Npogykuun ¢ pacTBOPOM MenTUaoB.
[MocnenoBaTenbHOCTL BLINOMHEHMA aHanu3a JomkHa BbiTh cnnaHupoBaHa Takum obpasom, 4Tobbl obliee
Bpems aHanuaa He npesbiwano 30 4. MNpu Beibope koHduUrypaumm cuctembl B3XKX, ncnonb3oasliencs B
Xo4e NpoBefdeHUs BanuaaLWoHHOIo UCCcrnenoBaHus U BKIIKOYEHHOW B ONMcaHWe paccMaTpuMBaemMoro Metoga
vuccnegoBaHWsa, B paMkax ogHoro uukna BOXX moryT 6biTb napannensHo vccrnefoBaHbl 4o 26 aHanuTu-
yeckmx npob (cm. 3.2.3.1). Npumep nocrnegoBaTenbHOCTWU BbIMONHEHWA Takoro BOXX-aHanusa npveedeH
B npunoxeHuu C.

3.2.4 OaHHbIe N NPOTOKONbI 00 UCNbITAHUAX

WHTepnpeTaumna faHHbIX

3.2.4.1 KoHUeHTpauMo UMCTENH- UMM NU3NHCOAepKallMX NenTuaoB B kaxaon npobe onpegensiT ¢oTo-
MeTpUYecknum cnocobom Ha anuHe BonHbl 220 HM NyTeM M3MepeHnsa NNoLlaam COOTBETCTBYHLMX NMMKOB (nno-
waav nog kpveow (area under the curve — AUC)) ¢ nocnegytolmm pacHeToM 3Ha4eHWs1 KOHLeHTpauuyM Ha
OCHOBE NUHEWNHOW rpadynpoBOYHON KPUBOW, NOMyYeHHOW MO pesynsTataMm aHanuaa cTaH4apTHLIX PacTBOPOB.

3.2.4.2 MNpoueHTHOoe 3HauyeHWe aenneuun (0begHeHWs) NENTUAOB B Kaxaon npobe onpenenswT nyTem
WM3MepEeHUs 3HaueHUs Nnowaan NMka U 4eneHns ee Ha CpefHIr NnoLwanb NMKa ANs CoOOTBETCTBYHOLLMX CTaH-
OApTHBIX KOHTporbHbIX Npob C (cMm. npunoxeHue B) no dopmyne, npeacTaBNeHHON HUXE:

3HayeHue naowann nka NnenTUaoB B MHXEKTUPOBAHHOM

MpoLeHTHOE 3HaYeHne aenneumn 1 [o3enapannenbHo obpabaTbiBaemoi Npobbl
(o6enHeHus) NenTMaoB CpenHee 3Ha4yeHMe NNowaannuka nenTuoos

% 100.

B CTaHOAPTHOM KOHTpPONbHON Npote C

Kputepuu npuemnemocTu

3.2.4.3 [onxHbl BbITE COBNOAEHBI CregyL e KpUTepun NPUEMIIEMOCTHN:

a) rpagyvpoOBOYHAs KPUBAsi CTAHAAPTHOTO PACTBOPA [JOIBKHA YAOBMNETBOPSTL KpuTepuio rZ > 0,99:;

b) cpenHee npoueHTHoe 3HauveHue genneuuy (obenHeHWs) NenTMOOB B Tpex napannensHo obpaba-
ThiBaeMbIX MONOXWUTENbHbLIX KOHTPOMbHbLIX Npobax Ha OCHOBE KOPWMYHOro anbaervaa OOMKHO COCTaBNATb
oT 60,8 % no 100,0 % Ana uucTenHcoaepxawmx nentinaos U ot 40,2 % no 69,0 % Ansa NU3NHCOOEepPKaLUX
nenTuOoB (B Cnydae UCMOMb30BaHKUA AN Lener NoNoKUTENbLHOTo KOHTPONS APYTMX XMMUYeCKUX BeLLecTB ANs
nocnegHux forxeH 6blTe YCTaHOBNEH COBCTBEHHLIN OManasoH), a MakcMMarnbHOe CTaHAapTHOe OTKNOHEeHUe
(CO) pnsa napannensHo 06pabaTbiBaeMbiX MONOKUTENBHBIX KOHTPOIbLHLIX NMPOB AOMKHO COCTaBnATL MEHEE
14,9 % ons NpoLeHTHoro 3HadeHus genneuun (obegHeHus) uucTenHa n meHee 11,6 % ANs NPOLEHTHOro 3Ha-
yeHus genneunmn (obegHeHWs) NM3nHa;

1 34eck 1 BO BCEM OOKYMeHTe noa cpedHWUM 3HadeHneM nogpa3yMeBaeTca cpegHee apwcbmemqecme.
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C) cpeOHAs KOHUeHTpauusa NenTuAoB B CTaHOAPTHbIX KOHTPOMbHbIX Npobax A OormkHa COCTaBnAaTb
(0,50 £ 0,05) mM, a koadpdmumeHT Bapmaumn (CV) nnowagen NnMKoB NeNTUAOB ANA AEBATU CTaHAapTHbIX
KOHTponbHbIX Npob B 1 C B pacTBope C aueTOHUTPUMNOM AomkeH BbiTb MmeHee 15,0 %.

Ecnu oguMH nnn HECKONBKO YKa3aHHbIX KPUTEPUEB HE BLIMOMHAKTCA, BECh LIMKI aHann3a NoBTOPSOT.

3.2.4.4 Peaynetatel aHanusa B OTHOWEHWM KOHKPETHOW XMMUYECKON NPOAYKLUW CHNTAKT AOCTOBEPHbI-
MU MPKY YCNOBUW BbINOMHEHWUA CNEaYoLMX KpUTEPUEB:

a) MakcumanbHOe 3Ha4YeHWe CTaH4apTHOro OTKINOHEHUA A napannenbHo obpabaTeiBaeMbix Npo6 3ToN
XUMWHECKOW NPoayKUUW OOMKHO COCTaBnsTh MeHee 14,9 % ans npoueHTHOro 3HaveHus genneuun (obegHe-
HKUS) umMcTerHa U MeHee 11,6 % Ons NpoLeHTHOTO 3HadYeHUs aenneuuun (0begHeHWsa ) NU3NHa;

b) cpeaoHee 3HaYeHWe KOHLEHTpaLWWM NenTUOOB B TPEX CTAHAAPTHLIX KOHTPONbHLIX Npobax C B cooT-
BETCTBYIOLLLEM pacTBopuTene fomkHo coctaenats (0,50 £ 0,05) mM.

Ecnn oguMH Mny HeCKOmnbKO M3 3TUX KPUTEPUEB HE BbIMNOMHAKTCA, HECOOTBETCTBYHOLME AAHHbIE aHHYN-
PYHOT U NOBTOPSOT LMK aHanu3a 4N 3TOro KOHKPETHOTO XMMUYECKOro BELLECTRA.

Mogens NOCTPOEHUs NPOrHo30B

3.2.4.5 CpegHue NpoLeHTHble 3HavyeHuAa denneunn (obegHeHWa) uucTenHa u genneunn (obegHeHuUNA)
NU3nHa paccYMTLIBAKT OTAENbLHO AN KaXA0W MccrefyeMon XMMuyYeckor npoaykuun. lNpu pacuete cpefHero
3HaYeHWs1 OTpULAaTENbHbIE 3Ha4YeHusa aenneuun (obegHeHWs1) NpuHUMAaKOT paBHbiMK «0». B cooTBeTcTBUM C
MOZENbI0 NOCTPOEHUA NPOrHo30B «uucTenH 1:10/nn3muH 1:50», nokasaHHon B Tabnuue 1, Ana pasnuyms Mex-
Ay BelecTBaMu, CnocoBHBIMKU U HEe CNOCOBHbBIMU BbI3bIBaTL CEHCMBUNM3ALMIO KOXW, B MPOLEcce NpMMeHeHNUs!
|IATA unun DA “cnonb3yloT Noporosoe cpeaHee 3Hadenve genneunn (obegHeHus), pasHoe 6,38 %. Mcnonb3so-
BaHWe AaHHOW MOAenu NOCTPOEHMS NPOrHO30B ANs Knaccudukauum nccnegyeMon XMMUYeckon NnpoayKuum B
33BUCMMOCTU OT ee XMMWYECKOWM akTUBHOCTM (T. €. HU3KOW, YMepPeHHON NBO BLICOKOWM peakLMOHHOW cnocob-
HOCTUW) MOXET DbITb NONe3HbIM ANA OLEeHUBAHWA pa3mMepa CeHCUBUNU3npyloLLen cnocobHOCTYU NPOAYKLMK B
pamkax |IATA unn DA.

Ta6nuua 1— Moaens NOCTPOEHUSA NPOrHO30B «LMcTenH 1:10/nuanH 1:50» 1)

Knacc peakunoHHow cnocob- Mportostoe 3a-
CpepHee aHadeHue genneuun (obeaHeHws) LUCTeUHa U nuanHa, % KnioveHue no

HOCTA meToay PPRA 2)

0 % < cpenHee 3HaveHve aenneuun (obegHeHus), % < 6,38 % OTtcyTcTBME peakumoHHon | OTpuuarensHoe
cnocoBHOCTU WMNKU  MUHU-
ManbHaas  peakuuoHHas
cnocobHocTh

6,38 % < cpegHee 3Ha4yeHue genneyun (0begHeHus), % < 22,62 % Hwakaa peakuymoHHas cno- | MNonoxutensHoe
coBHOCTb

22,62 % < cpefHee 3HauyeHwe pgenneuun (0bedHenus), % < 42,47 % | YMepeHHaa peakuuoHHas
crnocobHocTb

42,47 % < cpenHee 3HayeHve genneunn (obeaHenus), % < 100 % Bricokas peakuvoHHas
crnocobHocTb

1) YucnoBsble NOPOroBbIE 3HAYEHNA PACCUMTaHB! CTATUCTUMECKMM NYTEM W He CBA3aHbI C NPELIM3MOHHOCTLIO M3MEPEHUS.
2) MporHosHoe 3akntoyeHne no metogy DPRA criegyeT paccMaTpuBaTth B KOHTekcTe |ATA 1 ¢ y4eTOM MonoxeHwuii
3.212n3214.

3.2.4.6 He vcknwo4eHsl crnyyvyau, Korga vuccnegyemas XxmMudeckaa npogaykumsa (YMCToe BeLecTBO Mnu
ogHa nMbo HeCcKoNbKO COCTaBMNSALWMX MHOTOKOMMNOHEHTHOTO BELWECTBa UMW CMEeCKH) AEMOHCTPUPYET UHTEH-
CWBHOE MNOrMoweHne Ha AnuHe BomnHbl 220 HM M XapakTepuayeTcs TeM Ke BPeMeHeM YAepXUBaHWA, 4To U
COOTBETCTBYKLUWA NenTug (T. e. MPOMCXOOUT MX COBMECTHOE 3MHUPOBaHNE). ITOro MOXHO u3bexaTb nyTem
BHeCeHUs1 HebonbLIMX M3MEHEHWA B HACTpoWkM cucTeMbl BAOXX c uenkio nocnefyrollero pasrpaHudeHust
BO BpEMeHW 3TarnoB 3fMPOBaHUA MccnegyeMorn XMMUYecKon npodykuum v nentuga. Ecnv gna peleHus
npobrnemsl COBMECTHOMO 3MHOUPOBaHMSA UCMONb3yeTCs ankTepHaTMBHAsA KoHdurypauusa cuctemsl BAXX, ak-
BUBANEHTHOCTb ee paboyunx XapakTepucTUK XapakTepucTukam, obecnedmBaemMbiM BanuaMpoBaHHON KOHK-
rypauuven, gomkHa 6biTh NoOATBEPXAEHA (HANpMMep, MyTEM BbIMOMHEHUS aHanu3a BELeCTB COrMacHO CNUCKY
AN NpOBEPKM KBanudukalmm, npusegeHHoMY B npunoxeHun A). [Npn cOBMECTHOM 3MIOMPOBaHUKM MHTETPUPO-
BaHWe NUKa NenTuaa, a cnefoBaTenbHOo, U pacyeT ero NPoLeHTHOro 3HavyeHus genneunu (obegHeHus) cTaHo-
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BATCH HEBO3MOXHbIMKW. Ecrin coBmecTHOE SNnrwunpoBaHne MCCJ'IEJJ,yEMOﬁ XUMUYECKON npoaykumn HaﬁJ'II-D,EI,aETCH
KaK C UNCTEeWH-, TaK U C NM3NHCOoOepXalWnMn nentngamMn Uinmn Xxe TornbKo C UKMCTeUHCcodepXalumMm nentyuga-
MW, TO NMPWU COCTaBNEHNN OTHETa pe3ynbTaThl TAKOro aHarnuvia OOJTKHbl BbITh onpegeneHbl Kak «kHeaJOCTOBEP-
Hble». Ecrin coBmecTHoe ANOUpoBaHue HaﬁJ'II-O,EIEIETCFI TONBKO C NMU3MHCOAepXalWnM nentungamm, T0 MOXeT
MCNonb30BaTbCA MOOelb NOCTPOEHWA NPOrHO30B «LUUCTEUH 1:10», npueeneHHas B TBGJ’IVILIE 2.

Tabnuua 2— Mogenb NOCTPOEHUA MNPOrHO30B «UnUcTerH 1:10» 1

MporHosHoe
Denneuwa (obegHeHune) unctenHa (Cys), % Knacc peakumnoHHoW cnocobHoCTH 3aKnoYeHue no
metogy DPRA 2}

0 % < 3Ha4yeHue genneumu (obegHeHus) Cys, % < 13,89 % OTcyTcTBUE peakUMoHHOW cno- | OTpuuatensHoe
coBHOCTW NN MUHKUMAanbHas pe-
aKUMOHHast cnocobHOCTL

13,89 % < 3HaveHuwe genneuun (06epHenns) Cys, % < 23,09 % | Huskas peakuuoHHas cnocob- | MNonoxutensHoe
HOCTb

23,09 % < 3HaveHue genneumun (0benHeHns) Cys, % < 98,24 % | YMepeHHas peakumoHHas crno-
CcOBHOCTL

98,24 % < anaueHue genneuwu (obegHerns) Cys, % <100 % Buicokaa peakuyuoHHaa crno-
COBHOCTL

1) Yncnosbie NOPOroBbIE 3HAYEHNS PACCUNTAHBI CTATUCTUHECKVM NYTEM U HE CBA3AHbI G NPELIM3MOHHOCTbI0 M3MEPEHMA.
2) MporvoaHoe 3akmiodenne no metogy DPRA cneayeT paccmatpreaTh B koHTekcTe IATA 1 ¢ y4eTOM NOMoXeHW
3.21.2n3.214.

3.2.4.7 BoamoxHbI criydau, Korga BpeMs yaepKueaHua nccrnegyemMomn XMM1U4eckon NpoaykUmm u ogHoro
13 BUOOB NENTUAOB NepeKkpbiBaeTcs NMLUb YacTU4HO. B nogobHoM cuTyaunn sHa4yeHMsa NpoLeHTHON denneunn
(obegHeHus) NenTUAOB MOryT ObiTe OLEHEHbI U UCMOMb30BaHbl B MOLENW NOCTPOEHWA NPOrHO30B «LUCTEWH
1:10/nnanH 1:50», ogHaKo OTHECEHWe NccregyeMon XMMUYECKON NPOAYKLMM K TOMY MM MHOMY Knaccy peak-
LIMOHHOM cNOCOBHOCTN HE MOXET BbiTh BbINOMHEHO C MAKCUMAarbHOW TOUHOCTLIO.

3.2.4.8 Pe3ynbTaToB OOQHOKPATHOrO aHanusa MetonoM B3XKX ons uncTenH- n nusnHcogepXalmx nen-
TUOOB OOIMKHO BbiTb A4OCTATOMHO ANS OLIEHKW XapakTepUCTWK MCCNEefyeMON XMMWYECKON NPOOYKLMU, eCcru
3TW pesynbTaThl obecneynBaT ero 0AHO3Ha4YHy Krnaccudukauuo. MNpu nonyydeHnn pes3ynstaTos, BNN3KMX K
MOPOroBOMY 3Ha4YeHWIo, UCMONb3yeMoMYy AN AeNeHus UX Ha NonoXuTenbHble ¥ oTpyuaTenesHele (T. e. Korga
cpefdHee NpoLeHTHoe 3HavyeHne genneuun (0begHeHuUs ) HaxoguTes B guanasoHe ot 3 % fo 10 % gns nporHo-
3MpOBaHNA B COOTBETCTBMU ¢ MoAenbk «uncterH 1:10/nuaunH 1:50» nnbo B guanasoHe oT 9 % go 17 % ans
NPOrHO3MPOBaHUA B COOTBETCTBMW C Mofenbi «umuctenH 1:10»), pekomeHgyeTca NpoBOOUTb OONONHUTENb-
Hble nccnegoBaHua. B yacTHOCTK, ecnu B COOTBETCTBYIOLLYH0 0bnacTb AnanascHa nonagarwT oTpuuaTenbHblie
pe3ynsratsbl (0T 3 % o 6,38 % aons mogenu «umctemH 1:10/nmnand 1:50» unu ot 9 % po 13,89 % gns mogenu
«umcTenH 1:10»), MOXeET BbITb MPUHSATO peLleHre O MPOBEAEHUM BTOPOro LMKNA UCNBITaHWIA, a Takke TpeTbe-
ro — B CMyvae pacxoXOeHWsi pe3ynsTaToB Mexay ABYMSA npedblgyLwyMMu.

MpoTokon ucnbiTaHUM

3.2.4.9 NMpoToKon UCNbITAHUIA AOMKEH BKMKOYAThL B ceba cneayioLLyo MHopMaLmio:

Hcecnedyemoe xumuyeckoe 8eWiecmao U KOHMpPOobHbie Npobbl (MonoxumensHasa KoHmponsHas npoba
u npoba pacmeopumernsd/sewjecmsaa-Hocumens)

OQHOKOMMOHEHTHOE BELUECTBO (McCnedyeMoe BellecTBO UMK BELLEeCTBO KOHTPONbHOW Npobbl):

- XMMWUYECKOE HaWMeHOBaHWe, a UMeHHo Ha3BaHue (Hazeanus) no IUPAC unu CAS, permcTpaumoHHbI#
Homep (Homepa) CAS, koabl SMILES nnum InChl, cTpykTypHasa dpopmyna u/vnv gpyrve oTnM4uTenbHble NpU3HaKu;

- (hU3nKo-XMMHNYECKMEe CBOWMCTBA, Takue Kak arperatHoe COCTOsiHWME, BHEWHWW BWG, pacTBOPMMOCTb
B BOAE, MOMNEKyNApHasa Macca, a Takke Apyrne JononHUTENbHbIE (OWU3MKO-XMMWYECKMEe CBONCTBA;

- CTeMNeHb YMCTOTbI, XMMUYECKYID XapakTepUCTMKY NPUMECEeN C y4eToM LenecoobpasHocTh U BO3MOX-
HOCTW NpakTUYEeCKOW peanuaauuu;

- cnocob obpaboTku Nepeq Havyanom UcnbITaHWi, ecnu Takas obpaboTka NpoBoAunack (Hanpumep, no-
OOrpeB, U3MeNkLYeHue);

- 3Ha4YeHne (3Ha4YeHns ) KOHLEeHTPaLUUM BeLLecTBa Npyu NpoBeAEHUN UCTILITAHU;

- YCNOBWUSA XpaHEeHWs U CBeAeHWsA 0 cTabMnbHOCTY BeLLEeCcTBa, ECNU TaKOBbIE UMEKTCS.
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MHOrOKOMMNOHEHTHOE BELLECTBO, BELLECTBO C HEONPEAENeHHbIM UK nepeMeHHbIM coctasom (UVCB) 1
CMECH BEeLLEeCcTB:

- MOMHOEe ONUcaHWe BellecTBa, HarnpuMMep xumudeckoe oboszHayeHMe (CM. BbilLe), CTEMEeHb YUCTOTHI,
KONMWYECTBEHHLIE XapaKTepPUCTMKN U COOTBETCTBYIOLWME (PU3UKO-XMMUYECKME XapaKTePUCTUKIN (CM. BEILLE) ero
COCTaBMSALWMX;

- BHELUHWI BMA, pAacCTBOPUMOCTb B BOAE, a Takke Apyrne (U3nKo-XMMUYECKMe XapakTepucTUKK;

- 3HAY€eH1e MONEKYNSPHOM Macchl UM — A8 CMEecei BeLecTs/nonnMmepoBs ¢ M3BECTHBIM COCTaBOM —
yCpeoHeHHOoW MOMneKkynsipHoiA Macchkl NMMB0 MHble CBEAEHUS, BaXKHbIe A Lenen uccrnenoBaHus;

- cnocob obpaboTkn Nepel Ha4anom UCnbITaHWiA, ecnu Takas obpaboTka npoBogMnack (Hanpumep, no-
LOrpeB, U3Mens4eHue);

- 3HaYeHue (3HaYeHUsa) KOHUEHTPAL WM BELLECTBA NPU UCNLITAHUSX;

- YCNOBWSI XpaHEHWs1 U CBEAEeHWs O cTabuNbHOCTY BELECTBa, eCrv TAKOBbIe MMEHOTCA.

[ononHutenkeHble CBEAEHWUS O NONMOKUTENBHOW KOHTPOINbHOW Npobe:

- CCbIMKW Ha pe3ynbTaTbl paHee NMpPOBOAMMbIX WCTbITAHWA MOMNOXUTENbHBIX KOHTPOSbHbIX Npob, ecnu
TakoBble NPOBOAUNNCE, NOATBEPXAaLUe NOAXOASLMA XapakTep KpUTepues NpueMneMocTH, UCTNOoNb30BaH-
HbIX N8 UWMKMOB UCMbITAHWUIA.

[ononHutenbHble cBedeHuUs o Npobe pacTeopuTens/BellecTBa-HOCUTENS:

- OMKMCaHMEe UCNOMb3YEMOro PacTBOPUTENS/BELLECTBa-HOCUTENSA U NPONOPLUNK UX COCTABMSIOLLNX, ECN
TakoBbIE UMENTCH;

- obocHoBaHuWe Bbibopa pacTBOpUTENs ANS KaXKAOro NCCNeayemMoro XMMUYecKoro BeLLecTsa;

- ANS aUeTOHUTPUNa — pe3ynsTaThl UCNBITAHUIA HA CNOCOBHOCTL OKa3biBaTh BMMSAHWE HA CTabUNbHOCTL
nenTUOOB.

Mentunabl:

- CBeEeHWs O NMOCTaBLUMKe, NapTuK, CTENEHU YACTOThI.

Hacmpotiku obopydosaHus 0ns nposedeHus aHanuda memodom BOXKX u ycrnosus 8binonHeHuUs aHanu3a

- TMn obopynoeaHua BOXKX, onncanme konoHok BAOXKX 1 3alMTHBIX KONOHOK, eTeKkTopa, agTomaTtnye-
ckoro npobooTbopHKKa;

- NapameTphbl BeiNonHeHus aHanusa BOXKX, Takue kak TemnepaTypa KonoHku, o6bemM Brpbicka, pacxon
rasa-HoCUTENs U rpaaneHT.

lMpuzodHoCMb aHanUMUYeCcKoU cucmeMsbi

- Nnouwagb NMKa NenTMAOB Ha ANvHe BomnHbl 220 HM ANS KaxKaoro cTaHAapTHOro pacTeopa U napannenb-
Ho obpabaTbiBaeMoil CTaHOAPTHOM KOHTPONLHOM Npobbl A;

- rpadpnyeckoe npeacTaBneHne NAHENHOW rpagyMpoOBOYHON KPUBOI C YKa3aHWeM 3HaYeHns r

- 3HA4YeHWe KOHLUEeHTpauMM NenTUOOB B KaXOoW napannenbHo ob6pabaTbiBaeMoi CTaHOapTHOM KOH-
TponbHOM npobe A;

- cpefHee 3Ha4YyeHue KoHUeHTpauuu nentugoB (MM) B Tpex cTaH4apTHbIX KOHTPONbHbIX npobax A, 3Ha-
yeHua CO u CV;

- KOHLEHTpaLMWI NenTuaoe B CTaHOAPTHLIX KOHTPOIbHbLIX Npo6ax Au C.

[Mopsidok ebinonHeHUs aHanusa

[na cTaHgapTHBIX KOHTPOMbHBIX MPOO:

- Nnollagb NuKa NenTMAOB Ha AnNUHe BonHbl 220 HM NS KaXOo0in napannensHo obpabaTeiBaemMon npo-
661 BuC;

- cpedHee 3Ha4yeHuWe Nnowaan nMka NenTuaosB Ha AnvHe BonHel 220 HM ANS OeBATU CTaHAAPTHLIX KOH-
TponeHbix Npob B u C B aueToHMTpune, 3HadeHua CO n CV (ans obecneveHwns cTtabunbHOCTU CTaHOapPTHbIX
KOHTPOmbHbIX Mpo6 B Npouecce BbINOMHEHUS aHanu3a);

- cpegHee 3Ha4YeHwe NnowagaM NukKa NenTUOoB Ha ANWHE BOMHbl 220 HM € KaxObIM MCMONb3yeMbIM
pacTBOPUTENEM L5 TPEX COOTBETCTBYIOLLMX CTAHOAPTHBIX KOHTponbHbIX Npo6 C (ansa pacyeta NpoLeHTHOro
3Ha4YeHws genneuun (obegHeHWs) NenTMaoB);

- 3Ha4YeHWe KoHUeHTpauum nentugoB (MM) ¢ KaxkgbiM MCnonb3yembiM pacTBopuTenemM Ans Tpex cooT-
BETCTBYHOLLUNX CTaHAAPTHBIX KOHTPOMbHBIX Npob C;

- cpegHee 3Ha4YeHwWe KoHUeHTpauuu nentugosB (MM) C KaKAbIM UCMOMb3yeMbiM pacTBOpUTENeM Ans
TPEX COOTBETCTRYHLLNX CTAHAAPTHLIX KOHTPONkHLIX Npob C, 3HaueHusa CO n CV.

[ns NonoXMTEenbHOMW KOHTPONBHOWM NPoGbI:

- Nnowlagb NuKa NenTyWaoB Ha AnvMHe BOMHbI 220 HM NS KaxKaon napannensHo obpabaTtbiBaemMoin npoobsbl;

- NPOLIEHTHOE 3Ha4YeHWe genneuny (obegHeHWs) NeNTMOOB B KaX4oW napannensHo obpabatebiBaeMoin
npobe;

Zi
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- CcpegHee NpOLEHTHOE 3HavyeHWe aenneunn (obegHeHns) nenTMZoB B Tpex napannensHo obpabaTwiBa-
emblx npobax, aHadeHns CO n CV.

[ns Kaxaoro uccrnegyemoro XMMMUYecKoro BeLecTBa:

- CBeeHUsa 0 NosIBNeHWW ocafka B peakUWOHHOM CMecu No UCTEYEHUW BpeMeHW NHKYDOMpOBaHWS, ecnu
TaKOBOW MMEETCH; a TaKkkKe 0 ToM, Bbin N 0bpa3oBaBLUMACH 0CaoK PAaCcTBOPEH MOBTOPHO UMK yAaneH nytem
06paboTku B LieHTpudyre;

- CBEOEeHNA 0 HAaNM4YMKM COBMECTHOIO AMNHMPOBaHKSA;

- Npo4une HabngeHus, BaxHble ANS pe3ynsLTaToB UCCNef0oBaHWs, eCNi TAKOBLIE UMEKTCS;

- Nnowagb NuKka NenTWAoB Ha AnuHe BOmMHbl 220 HM Ana Kaxgoh napannensHo obpabaTbiBaemoi
npobbi;

- MPOLEHTHOE 3Ha4veHwe genneuunn (obegHeHWs) NenTUAOB B KaX4oW napannensHo obpabaTbiBaemow
npobe;

- cpefHee NpoueHTHoe 3HadeHue genneunn (obegHeHus) nenTMLOB B Tpex napannensHo obpabaTteiBa-
eMblx npobax, saHadeHua CO n CV;

- cpefHWe NpoLEeHTHbIE 3HaYeHUs aenneuun (obegHeHUsa) UMCTEUHA U NTU3UHA;

- UCMOnNb3yeMy MOEeNb NOCTPOEHUS MPOrHO30B U MPOrHO3HOE 3akntodeHue no metogy DPRA.

lNposepka keanugukayuu

- OTMETKY O TOM, YTO UCMbITaTenbHasa nabopaTopusi cMmorna noaTBepAWUTL CBOK KOMMETEHTHOCTL B UC-
Nnonb30BaHUN AaHHOrO MeTofa UCCNedoBaHMsa 40 Havana ero perynspHoro NnpyuMeHeHUs nyTemM nNpoBefeHus
WCMbLITAHUIA cneynanbHO oToBpaHHbIX ANA 3TOM0 XMMUYECKUX BELLeCTB.

OuyeHka pesynbmamos

- onMcaHme nNbbix He3annaHWPOBaHHLIX M3MEHEHWUIA, BHECEHHbIX B METOAUKY UCMbITaHWUNA;

- aHarnu3 pesyrnbsTaTtoB, NONYYeHHbIX ¢ NPUMeHeHneM MeToaa uccnenoeanus DPRA, ¢ y4eToM cooTBeT-
CTBWSA UX 3HAYEHUI ananas’oHaM, ykasaHHbiM B 3.2.4.8.

Bbigo0dsi

3.3 CeHcubunuaauuna Koxu in chemico. AHan1M3 peakUMOHHOW CNOCOGHOCTU B OTHOLIEHWUH
npon3BodHbIX amuHokucnoTt (ADRA)

3.3.1 AcxogHble NONoOXeHWA, NPUrogHOCTb U OrpaHN4YeHns

3.3.1.1 MeTton ADRA npegHasHaveH ans onpegeneHns CXogHoro monekynsipHoro cobeitus AOP gns
CEHCMOMMM3aLNKM KOXW, a8 UMEHHO peakunii c benkamu, nyTem KonM4ecTBEeHHON OL@HKW peakuMoHHOW cnocob-
HOCTW UCCneayeMoW XMMWYECKOW MPOAYKUWW MO OTHOLLEHUK K MOLENbHbIM CUHTETUYECKUM MPOM3BOOHbBIM
aMWHOKCWIIOT, B COCTaB KOTOPbIX BXOAWUT NM3KUH nubo umcteunH [6], [38], [39]. B ocHoBy MeTona NonoxeH aHa-
nu3 3HadeHui nokaslaTtenen genneunn (obegHeHWs) NPOM3BOAHLIX LUCTEMHA U NMU3UHA C LenbK nocneayto-
LLero OTHECEHUWA UCCNeayeMOon XMMUYECKON NPoayKLMK K CNOCOBHOM U He cNOoCOBHON BbI3bIBATL CEHCUBUNI-
3aumio Koxu [6], [38], [39].

3.3.1.2 Metog ADRA obnagaeT [okazaHHOW NpUrogHOCTLIO ANA npumeHeHus Ha Gase nabopartopwuii,
KOTOpbIE YXKE UMEKT AOCTATOYHLIN OMbIT MPOBEAEHNSA aHANUTUYECKX UCTIBITAHWIA C UCNOMNB30BaHUEM BbICO-
K03 heKTUBHOM KUOKOCTHOW xpomatorpadgun (BIXX). Bocnpon3eoanmMocTs NPOTrHO3HLIX 3aKITHYEHWA MO
metoay ADRA B npefenax ogHoun nabopatopum coctasuna 100 % (10/10), 100 % (7/7), 90 % (9/10) n 100 %
(10/10) gnsa yeTbipex yyacTByoLWwmx nabopatopmin. ObLLas BOCNPOU3BOAMMOCTL NMPM NOArOTOBKE 3aKMOHeHMI
paznuyHeiMK nabopatopusamu onsa 40 HaMMeHOBaHWI XMMUYECKOW NPOAYKL MM, paccYMTaHHas Ha OCHOBe pe-
3yNnbTaToOB TPEX ydacTBylowmux nabopatopuid, coctasmna 91,9 % [39]. Ons 40 HaumeHoBaHWIA nccnegyemMon
XUMWUYECKOW NPoayKUWK, NOABEPrHyTOW aHanuay npu nposejeHun BanugauuoHHOIo UCCefoBaHUsA B YeTbl-
pex nabopartopusx, B COBOKYMHOCTU YPOBEHb TOWMHOCTU cocTasun 86,9 % (139/160), yyBCTBUTENBHOCTU —
81,5 % (88/108), a cneumduruHoctn — 98,1 % (51/52) [40], [9]. Peaynsrathl BANMAALNOHHOIO MCCNEAOBAHUSA
[40], [9] Hapsgy c pe3ynsTataMmy Apyrux onybnukoBaHHbIX uccrnenoBaHuii [39] cBMOETENBLCTBYOT O TOM, YTO
meTog ADRA nozsonsieT onpenensTh BeLecTBa, cnocobHble 1 He cnocobHble BbI3biBaTh CEHCUMOMNM3auuto,
c TouyHocThlo 79 % (98/124) (124 coegwHeHus, nognagawwue nog obnacte npumeHumocTn ADRA), vye-
CTBUTENBLHOCTLIO 74 % (65/88) 1 cneundniHoCTbIO Ha ypoBHe 92 % (33/36) no cpaBHeHWIO C pesynbratamu
aHanorMyHblx uccnegoBanmin no metogy LLNA [41]. Mpwu atom gna 73 coeduMHeHWin, BXOAALWMX B obnacTb
NPUMEHVMOCTM MEeTOAAa, TOYHOCTb MPOrHO3MPOBAaHKUSA Pa3BMTUSA KOXKHON CeHCMbUnusaumm y YenoBeka cocTaB-
naet 86 % (63/73), yyBcTBUTENBLHOCTE — 85 % (44/52), a cneundmyHocte — 90 % (19/21) [41]. MNokasa-
TENW TOYHOCTK, NpUBedeHHble Bbilwe Ana ADRA kak ans camMocTOATENbHOrO MeToda UCMbITaHWUs, SBMSIOTCH
OPUEHTUPOBAHHLIMK, MOCKONbLKY pPesyrnbTaThl, MOMyYeHHbIE C ero MoMOLLbHY, PEKOMeHAyeTcs paccMartpu-
BaTb B COMETAHUW C MHOpMaLUnen U3 gpyrux UCTOMHUKOB B KOHTeKcTe IATA 1 ¢ y4eTom nonoxeHun 3.1.4 n
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3.1.5. MNpw noaroToBke oUeHkW 3chHeKTUBHOCTA NPUMEHEHUS MEeTOA0B ONpeaeneHns cCeHcnbunuaaumn Koxm,
He TpebyLlWnX UCNONb30BaHUA NOAOMNbLITHLIX XXWUBOTHBIX, CNeayeT UMeTb B BUAY, YTO NPUMEHEHMEe MeTofa
LLNA, a Takke Apyrux MeTodoB, KOTOpble npednonaratoT NpoBefeHne UCMbITaHUA Ha XUBOTHLIX, MOXET He
B MOIMHOW Mepe pacKpbiBaTb XapakTep BO3AEWCTBUS WCCMedyeMOoro BellecTBa Ha OpraHvuaM Lenesoro buo-
norn4yeckoro Buga, NpeacTaBnsaroLLEr0 OCHOBHOWM MHTEPEC ANA nccrnegoBartene, T. €. Ha OpraHM3M Yernoepeka.
Mcxoaa us MMeroLmMxcsl aHHbIX, YCTaHOBMEeHo, YTo obnacTe npumeHeHuss metona ADRA BkntouyaeT B cebs
LWMPOKUIA CNEKTP XUMWYECKMX BELLECTB, KOTOPLIE MOTYT XapakTepu3oBaTbCA HanuuMem paszHoobpasHbix op-
raHNYeCKNX PYHKLNOHANBHBIX FPYNn, pasnvyHbIMM MexaHu3MaMy pasBuTUs peakuuin, pasnuyHbiM ceHcmbu-
MU3MPYIOLAM NOTEHLMANoM npy BO3GEeNCTBUM Ha KOXY (MOATBEPXOAEHHbLIM NyTeM NPOBEAEHWS UCTILITAHWUIA in
vivo), a Takke pasnuyHbIMU PU3UKO-XMMUYECKUMI cBorcTBamu [6], [38], [39], [40]. Mo uToram He3aBUCUMONR
3KCMEepPTHOW OLEHKM pPe3ynbTaToB MCCnefoBaHus ¢ Lenbio Banuaauun metona ADRA 6bin caenaH BbIBOA O
BO3MOXHOCTW NPUMEHEHUS OJAaHHOIO METO4a B paMKax MHTErPUPOBAHHOW CTpaTernn UCNbITaHWI ns NporHo-
3MPOBAHMA ONACHOCTU ceHcnbunuzauum koxu [41], [10].

3.3.1.3 lNog «uccnegyeMon XUMWUYECKOW npoaykuueny» ANSA uenei HacTosiwero crtaHgapra noHWMmaeT-
Ce Npoaykuus, nodpepraemasi UCMbITAHUSIM; UCMONb30BaHWe AaHHOMO TepMMHA He CBA3aHO C BO3MOXHOCTbHO
npumeHeHns metoga ADRA ons uccnefoBaHusa TeX WK MHbIX YMCThIX BELLECTB U/MMKU UX CMecein (CM. KpaTtkoe
onucaHWe W3BECTHbIX OrpaHWyeHnid onsa npumeHeHus Metoda ADRA B npunoxeHuun D). [aHHbIA MeToq Henpu-
MEHMM ANS MCCrneqoBaHUM COedMHEeHWA MeTanmnoB, peakuuMu KOTopbiX ¢ Benkamu, Kak M3BECTHO, MPOTeKaKT B
COOTBETCTBUM C MEXaHW3MaMW, OTNUYHbIMIKM OT KOBAalEHTHOINo CBA3blBaHUA. MeToq MccrnefoBaHust, ONMUCaHHbIN
B HACTOSILLEM pasfene cTaHaapTa, npeacTasnsieT coboi MeToq in chemico, He Y4UThbIBaKLWKMIA B3aMoaencTBme
nccregyemMon XMMU4eckor NpoaykumMn ¢ Metabonuyeckon cucteMoi. [laHHbIA MeToa He No3BonseT onpegenstb
XMMUYECKY0 NPOAYKUMIO, AN PACKPLITUA CEHCMBUNN3MPYIOLLETO NOTEHLMANa KOTOPOW NpW BO3OENCTEMM HA KOXY
TpebyeTcs ee npenBapuTenbHas Buonornyeckas akTueauma epmeHTamum (1. e. nporanteHamu). MNo nMeroLencs
nHdopMaLnM, XMMUYecKas NpoayKUWUs, KOTOpasa NPOsiBNAET CBOM CeHCMBMNM3anpyloLme cBoWCTBa nocrne abuo-
TUYeCcKoW TpaHcdopmauun (T. e. NperanTeHbl), B HEKOTOPbIX Cryyasx npaswibHO ONpedensieTca npyv noMoLm
daHHoro metoga [6], [38], [39], [40]. Takum obpasom, nMbble oTpUUATENBHBIE Pe3ynkTaTthl, NOMyYeHHbIE C ero
npuMeHeHveM, cnefgyeT paccMaTpuBaTth C Y4eTOM YKas3aHHbIX OrpaHUYeHUA U B coMeTaHWn ¢ Hpopmaumuen us
OPYruX MCTOYHMKOB B KOHTEKCTe cooTBeTcTBylollero |IATA. Ecnv nmpucyTcTBUE MCCregyemMoil XMMUYeCcKon npo-
dykumm cnocobcTeyeT okucneHuwio peaktuea N-(2-(1-Hadptun)aueTtun)-L-unctenna (NAC) (T. e. gumepuzauum
LKUCTENHA), 3TO MOXET NPUBOANTL K NOTEHUMANbHOMY 3aBbllIEHUK oueHku genneuun (obegHeHusa) NAC un, co-
OTBETCTBEHHO, K BblAa4ye JOXHOMOMNOKUTENbHbIX MPOTrHO3HbIX 3aKnkyeHni (cm. 3.3.4.6 n 3.3.4.7). Mcnonb3oBa-
Hue cpencTs B3XKX obecneqmBaeT BO3MOXHOCTL 0BHaPYKEHWSA ¥ KONMMYECTBEHHOTO onpeaeneHns nbbix BHOBb
obpasywwuxca gumepoB NAC u, Takum obpasom, NO3BONSET NOATBEPAUTL UMM UCKMIOYUTL BEPOATHOCTL TOTO,
4yTo genneumns (obenHeHue) peaktnea NAC 6bina Bbi3BaHa ero gMMepusalvein Npu OKUCIEeHUW, a He ABUMach
pe3ynsLTaToM peakuuu ¢ uccneqyemMeiM BellecTBOM (BellecTBaMu) 1 NOCNeAYOLEro KOBaneHTHOro CBA3bIBAHUA.

3.3.1.4 Metog ADRA moXeT npuMeHATLCH AN UCCrnefoBaHua XMMWYECKON NpoayKuunu, XxapakTtepusay-
folLleiCa HU3KMMUK MoKasaTensamu pacTeopuMocTu [42]. VMiccneoyemaa xumMudeckas Npoaykuusl OormkHa ob-
najatb pacTBOPUMOCTLIO B COOTBETCTBYIOLWEM pacTBOpUTENe MpyM KOHEYHOM 3HadeHWW KOHLUeHTpauuu, co-
otBetcTBytowem 1 MM (cm. 3.3.3.4). Ecnn nccnegyemasn xumudeckast NpOoYyKLUUS HE MOXET BbITb NONMHOCTbLIO
pacTBOpEHa Npu ykaszaHHOM 3Ha4YeHUN KOHLEeHTpauWW, aTO He UCKMYaeT BO3MOXHOCTU NPOBEAEHNA uccne-
JOBaHWs c Bornee HU3KMMK 3HAYEHWUsIMKM KOHUeHTpauuu. B nogobHbix crnyvasx NonoXuTenbHbIA pesynbsrart
MccnegoBaHMs MOXET MCMONb30BaThbCHA KaK A0KasaTenbCTBO CMOCODHOCTM uccnegyeMon XMMUYECKOW Mnpo-
OYKUMW Bbi3biBaTb CEHCMBMMN3ALMIO KOXK, TOrAa Kak NofyyeHne oTpuLaTenbHOro pesynsrata, HanpoTuB, He
MO3BONSET C YBEPEHHOCTLI CyAUTL 06 OTCYTCTBUM Y BELLECTBA CEHCUBUMMN3UPYIOLLMX CBOUCTB.

3.3.1.5 MaBecTHO, UTO MHOTME OpraHUYeckue coefMHEHWUa MOTyT nornowaTte Y®-nanyyeHne B ananaso-
He 220 HM. B cnyyae COBMECTHOrO 3f1H0MPOBaHNS MPUMEHSIEMOr0 HYKNeodUnbHOro peakTMBa U uccrneayemoi
XMMWYECKOW NPOAYKLUMM 3TO MOXKET SIBUTbCH MPUYUHON BbIHECEHUS MOXHOOTPULATENBHOMO MPOrHO3HOro 3a-
KIOYEHWS O CeHCMBUNN3NPYIOLWMX CBOMCTBAX TakoW NPOoAYKLUMMK,. 3TO BO3MOXKHO NPW BbINONHEHWW aHanvaa no
meTtoany DPRA, B COOTBETCTBUM C KOTOPLIM KONWYECTBEHHOE onpeaeneHne nenTnacogepallnx Hykneopunb-
HbIX PEAKTWMBOB JOMKHO BbINOMHATECA Ha gnvHe BonHbl 220 HM. MeTtog ADRA, HanpoTus, TpebyeT ucnonb-
30BaTh ANSA KOMWYECTBEHHOro onpefeneHus HyKneouUnbHLIX peakTUBOB ANWHY BOMHbI 281 HM. lNMepevyeHb
BELUEeCTB, NOrNoLWaL X yrsTpaduoneToBoe U3nyYeHne Ha 3TOM y4acTKe cnektpa, oBbl4HO orpaHuYMBaeTcs
BeLlecTBaMM C KOHBHIMPOBaHHLIMUW OABOMHBIMU CBA3SIMM, UTO CYLLECTBEHHO CHUXaEeT BO3MOXHOCTb COBMECT-
HOro anwuposaHus [43].

3.3.1.6 Tekywyw mMogenb NOCTPOEHUA NPOrHO30B HeMb3s MCMOMb30BaTb NPW BLINOMHEHWU aHanusa
CMNOXHbIX CMECEW BELLEeCTB HEM3BECTHONO COCTARA, a TakKe BELeCTB HEM3BECTHOIO UMK MEpPeMeHHOro cocTa-
Ba, MPOOYKTOB KOMMIEKCHbIX peakumi unun buonornvecknx matepuanos (Bewects UVCB) BeBuay Heobxoaw-
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MOCTM cobnaeHUs ONPEAENEeHHOr0 MOMAPHOrO OTHOLLIEHUS MeXay UCCNeayeMbiM XMMWYECKMM BELLECTBOM
W WUCNOMNb3yeMbIMWU HYKNeodunbHbIMK peakTuBamn. Konn4ecTBo AOCTYNHOW WMHOPMaLKUKM O BO3MOXHOCTH
npumeHeHna metoga ADRA gna aHanu3a cmeceil BellecTB B HacTosulee Bpems orpaHuyeHo [44], [45].
Heobxoaumo pa3paboTath HOBLIM NPOTOKON ANSA NPOBEAEHWUS UCCMNEA0BaHUA MHOTOKOMMOHEHTHLIX BELIECTB
W cMecell B COOTBETCTBUM C Takumu meTtodamu, kak ADRA, koTopble ncnone3ytoT BOXKX-aHanua ansa konude-
CTBEHHOW oLUeHkn genneunn (obeaHeHus) HykneoduneHbIX peareHToB [44], [45]. Takum obpazoM, HeCcMoTps
Ha TO 4YTO B paMKax HacTOsILLEero cTaHgapTa He NpeacTaBnseTcs BO3MOXHbIM O4HO3HA4YHO YKasaTb MeToahl,
pekoMeHOyeMble 05 OLEeHWBaHWSI CBONCTB MHOFOKOMMOHEHTHbIX BELWEeCTB M CMecei, cnocob nonyyeHus
OLEHKK, onucaHHbii B 3.3.3.5, B HACTOsLLEE BPEMSA MOXKET paccMaTpmuBaTbCs kak Hanbonee NoaxoasLmnn 4ns
BbIMOMHEHWS aHann3a Taknx MHOTOKOMMOHEHTHbIX BELLECTB UM CMeCcel C M3BeCTHeIM cocTaBoM [44]. Creny-
€T YYUTbIBaTb, YTO BO3MOXHOCTb €ro NpUMEHeHUs1 Ans 3TWX Lienen He bbina u3yyYeHa B npouecce Banugaumm
mMeToaa. lNepen vuccrnegoBaHWEM CMeceln, XMMUYECKOW NpoayKLUMW, OnpeaeneHue KOTopbIX 3aTpyaHEHO (Ha-
npuMep, HecTabunbHbIX), UMW XMMUYECKOW NPOAYKLMUK, KOTOpas OTHOCUTCA K 0Bnactu npuMeHeHusa HacTos-
Liero cTaHgapTa, cregyeT OUeHUTb 3HaYMMOCTb pPe3ynbTaToB Takoro UCCrnefoBaHus ¢ Hay4YHOW TOYKW 3pEeHns.

3.3.1.7 MeTtog ADRA MOXET NPUMEHSATLCS 05 pa3nuunus XMMUYECKON NpoayKLMK, cnocobHo 1 He cno-
cobHoW BbI3bIBATL CeHcUbunuaauuo koxu. TpebyeTcs npoBegeHne gansHenwnx paboT, npegnoyTUTENLHO C
MNCNOMb30BaHNEM [aHHbIX, NMOMYyYeHHbIX Ha YernoBeke, YTODObl ONpeaenvTb, Kak No pesynbrataMm NpoBeaeHus
nccnegoBaHuini metogoM ADRA MOXKHO AaTh OLEHKY CeHCcUbunumanpyoLLen cnocobHocTu [41].

3.3.2 CywHOCTb MeToAa UCTbITAHUA

3.3.2.1 ADRA — ato meToq uccrnenoBaHus in chemico, npegHa3HavyeHHbIW ANs onpeferneHnsa octaTou-
HOWM KOHLIeHTpaLuu1 Npon3BoaHoro uuctenHa — N-(2-(1-Hadptvn)aueTtun)-L-uuctenHa (CAS 32668-00-1), Tak-
e nasectHoro kak NAC, n npousogHoro nuanHa — a-N-(2-(1-Hadtun)aueTtun)-L-nu3unHa (CAS 39784 1-92-8),
Takke n3eectHoro kak NAL, no pesynstatam MHKyBupoBaHua B TedeHue (24 £ 1) 4 npu Temnepatype (25+ 1) °C
B MPUCYTCTBUKM UCCNedyeMOon XMMnieckon npoaykumn. Oba aTvx NpovM3BOAHbLIX MMEHT B CBOEN CTPYKTYPE Ha-
dhTannHoBOE KOMbLO, KOTOpOe pa3MellaeTcs B ux N-koHueBow obnacTtu ons obnerdyeHusa Y®-geTekTMpoBaHus.
OTHocuTenbHyo KoHueHTpauui NAC u NAL namepsoT MeToaoM BbiCOKO3thEeKTUBHOM XUOKOCTHOW XpoMa-
Torpacdpmm (B3XX) ¢ rpagveHTHBIM anovpoBaHmemM n Y®-geTekTMpoBaHMeM npu AnuHe BonHel 281 HM. Ha
crnegylolem aTane paccYUTbIBaKOT MPOLEHTHbIE 3HaYeHus genneuuun (obegHeHus) ona NAC n NAL u cono-
CTaBMSAIOT UX C AaHHBIMW COMMAacHO MOAENW NOCTPOeHUs NporHo3oB (cM. 3.3.4.5).

3.3.2.2 [lo Toro Kak NpucTynuTb K PerynapHoOMy NpMMEHEHUI0 MeTOA4a UcnbiTaHuiA, nabopatopumr Jomx-
Hbl NOATBEPAMTb CBOK TEXHWUYECKYHD KOMMEeTEeHTHOCTb nyTeM uccrnegoeaHusa 10 BelwecTs cneumanbHo OTo-
BpaHHON XMMUYEeCKOW NPOAYKLUNW, MEPEHUCTIEHHbIX B NpunoxeHun E.

3.3.3 MeTtoaguka ucnbiTaHUNA

B ocHoBy meToga ADRA nonoxeH cneumannanpoBaHHbIA NpoTokon [46], COOTBETCTBYIOLLMIA MPOTOKOIY,
paHee NpUHATOMY ONd NpoBedeHWUs1 COOTBETCTBYIOWEro BanuaalMoOHHOIO UCCNedoBaHUs, B pofnu KoopauHa-
Topa koToporo BeicTynan JaCVAM, n pekoMeHAOBaHHbIA ANs NTOBCEMECTHOIO MCMOMb30BaHWA MPU BHEOPEHUM
paccmaTpuBaeMoro Metofa B nabopartopHon npakTuke. CBefeHUs 06 OCHOBHbLIX COCTABMNALLMX U NpoLeny-
pax MmeToga ADRA npencraeneHsl Huke. [epea ncnonb3oBaHUEM ansTepHATUBHOR KOH(Urypauuu obopyno-
BaHus ana BOXXX gomkHa BbiTh noaTBepXOeHa 3KBUBANEHTHOCTb ee pabounx XxapakTepucTWK xapakTepu-
cTMkam obopyLoBaHUs, MCMNONb30BaBLLErocs Npy NPoBeAeHWM BanMa4aunoHHOTO NCCNeaoBaHWsA 1 ONMUMCaHHOTo
B OEWCTBYIOLLEM NMPOTOKONE, NpeanoyYyTuTensHbiM 06pa3om NyTem BbINONMHEHUA aHanu3a BeLLecTB COrnmacHo
CAMCKY ANs NPOBEPKM KBanudukalum, npuBegeHHoMy B npunoxeHun E.

KauecTtBo peaktuBos NAC n NAL

3.3.3.1 Heobxogumele HykneogunbHble peakTUBLlI MOXHO NnpuobpecTu B BUae Habopa ADRA Kit ona vc-
NMblTAHWIA HA CEHCMBOUNM3aUNK KOXK, Nporasogumoro komnanuen FUJIFILM Wako Pure Chemical Corporation,
Ne no katanory 296-80901. Wcnone3oeanue NAC/NAL B kauecTBe peakTuBa And onpegeneHusa ceHcubunumaa-
umm 3anateHToBaHo Fujifilm Corporation Tonbko Ha TeppuTtopuM AnoHun. B apyrux cTpaHax nony4yaTs paspe-
weHne ans ucnonb3osaHus NAC/NAL He TpebyeTcsa. B crnyvae ncnonssoBaHua NAC/NAL gpyrux npomssogu-
Tenewn Ucnonb3yemble peakTuBbl JOMKHbBI YAOBNETBOPATL TPEM KPUTEPUAM KavecTBa, Nepe4vucreHHbIM HUXe.
C uenbto UCKMIYEHMA KOHTPOMS KavyecTBa peakTUBOB WM YCKOPEHWs NpoLecca NpoBeAeHNsA NCCNefoBaHnii no
metony ADRA Heobxogumo npoeoanTth 3akynky NAC n NAL, cneumanbHO M3roTOBMEHHBIX C YHeTOM YAOBMeT-
BOPEHUA 3TUX KpUTEpUEB.

TpeboraHus k kadecTBy peaktneoB NAC un NAL:

1) Yuctota: CteneHb unctotel NAC 1 NAL gomkHa cocTaBnate He meHee 98 %.

2) CtabuneHocTk: B Lenax KoHTpons cTabunbHOCTW UCMONb3yEMbIX PEAKTUBOB U3 CTAHOAPTHLIX pac-
TBopoB NAC 1 NAL roToBsT COOTBETCTBYKOLLME CTAaHOAPTHbIE KOHTPONbHbLIE PAcTBOPLI, HEe CoAepXallne uc-
crnegyemMyl XMMUYecKylo NPOAYKUMIO, M ONMpedenstoT ocTaTovyHblie YPOBHU copepxaHusa B Hux NAC n NAL
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cpasy nocne npurotoeneHus (cnyctsa 0 4) v nocne MHKyGupoBaHuAa B TedeHue 24 4. 3Ha4yeHne OCTaTOYHbIX
ypoBHel cogepxkaHua NAC n NAL gomkHo cocTaensaTb He meHee 90 % [46]. 3HayeHMe OCcTaTo4YHOro YpOBHS
NAC paccuynTbIBAKOT Kak MPOLIEHTHYO OOMK OT CyMMbl ypoBHs cogepxaHnsa NAC 1 0CTaTovyHOro YpoBHS CO-
nepxaHua gumepos NAC.

3) PeakunoHHasa cnocobHocTk: PeakuunoHHyto cnocobHocTe NAC 1 NAL oueHmBatoT npu nomowm 10
BELLECTB COrMacHO MNepedvHio BewecTB ANs NpoBepku Keanudukauuv, npuBedeHHOMY B npunoxeHuu E, n
KOHTPOMMPYIOT COOTBETCTBUE YKa3aHHbIX ANs HUX TpeboBaHui.

MpurotoBneHune ctaHgapTHbIX pacTBopoB NAC u NAL

3.3.3.2 MNepen vcnonb3oBaHuemM kaxayto naptuio NAC u NAL nposepsiloT Ha pacTteopuMocTe. CTaH-
paptHbelil pacteop NAC roTtoBAT B KOHUeHTpauun 2 MM B 100 MM dchocdatHoro Bydepa ¢ pH = 8,0 n go-
6asneHunem 0,333 mkM 3[OTA, ctaHgapTHblA pactBop NAL — B KoHUeHTpauun 2 MM B 100 MM docdaTtHoro
oydepa c pH = 10,2. 3atem aTn ABa CTaHAapPTHbIX pacTBopa AONONHMTENbHO pazbaenstoT OydepHbiM pac-
TBOPOM [7151 NOMNyYeHWs CTaHA4apTHLIX PacTBOPOB C KOHUeHTpauunewn 6,667 mkM. CtaHgapTHele pacTteopbl NAC
1 NAL gom#Hbl BbITh MCMONb30BaHbl B KpaT4yanlLUiA CPOK nocrne ux npurotosnenus [39]. Mpn HeobxogmMmocTn
XpaHeHWs CTaHOapTHbLIE PACTBOPbL! 3aMOPaXMBAKOT U XpaHAT He Bonee 12 mecsueB Npu TemMnepaType MeHee
mMuHyc 75 °C. KoHeuHoe 3Ha4yeHue koHueHTpauuu pactBopa NAC gomkHo coctaensaTe 5 MkM B pacTteope ¢
doccaTtHbIM Bydhepom ¢ pH = 8,0, a koHeuHoe 3HauyeHue pacTeopa NAL gomkHo cocTtaenaTte 5 MkM B pacTso-
pe ¢ chochaTHbiM Bydepom ¢ pH = 10,2.

MpurotoBneHmne pacTBopa UCCNeayeMon XMMHUYECKON NPoayKLun

3.3.3.3 lNepen nposegeHvem aHanvW3a pacTBOPUMOCTb MCCneayemMon XMMUYeCcKOW NpoaykuMym B nog-
XOAsILeM pacTBOpUTENe KOHTPONUPYIOT B COOTBETCTBUM C MpoLenypor conwobunusayumn, onMcaHHom B npo-
Tokone ADRA JaCVAM [46]. Uccnegyemas Xumu4deckas NpoayKLuMsa OOIMKHA NOMHOCTHH pacTBOPATLCS B 3TOM
pacTteopuTene. lNockoneky npotokonom ADRA npegycmatpusaetcsa uHkybuposaHue NAC nubo NAL c 3aBe-
AOMO M3ObITOYMHBIM KONMYECTBOM MCCReayeMOon XUMUHEeCKOW Npoaykuuu, pesynsraTt BU3yanbHOro ocMoTpa,
CBMOETenbLCTBYOWMIA 06 0bpasoBaHUK NPO3paYyHOro pacTBopa, CHMTAeTCs AOCTATOYMHbIM MOATBEPKAEHWEM
MOMHOMO PacTBOPEHWA 3TON NPOAYKLMK (BCEX €8 KOMMOHEHTOB, €CINU UCCNERAYKTCA MHOTOKOMMNOHEHTHOE Be-
LecTBO unum cMmecu). NoaxoaawnMmM pacTBOPUTENEM ABNAKTCA AUCTUNINMPOBAHHAA BOAA, aLeTOHUTPUN 1 aue-
ToH. Ecnu uccnegyemast xumudeckas npodyKLUNUs He pacTBOPAETCA HU B OOHOM U3 BbllLeyKa3aHHbIX pacTBOpU-
Tenen, gonyckaerca ncnone3osats [JMCO — B MMHMMAaNeHO JOCTAaTOMHOM KonuyecTee. BaxHo umeTs B BUAY,
y1o OIMCO moxeT BbI3BaTh guMepusauuto HykneodpunsHoro peaktuea NAC [47] n ycnoxHUTe obecneyeHve
COOTBETCTBWSA pe3ynbTaToB UCMbITAHUA YCTAHOBMEHHBIM KpUTepuaM npuemnemocTtu. Ecnun B kadecTBe pac-
TBOpUTENS BbIOpaH aueToHuTpun c gobaesnennem AMCO (5 % OMCO B aueToHWTpuUne), BHa4ane pacTBOpsOT
uccnegyemyr xumudeckyr npogykumio B IMCO B koHueHTpauun 20Mm, a 3atem BbinonHawT 20-kpaTHoe
pa3baeneHue Nony4YeHHOro pacTeopa aleTOHUTPUIIOM, YTOBbI MONYyYUTE PACTBOP UCMLITYEMON XMMUYECKON
npoaykuun ¢ koHueHTpauuen 1 mM. BnuaHmne OIMCO Ha npouecc gumepusauum peaktuea NAC MoxeT ObiTb
MPOKOHTPONIMPOBAHO aHanUTUYEeCKMM MyTem, Nockonbky auMmepbl NAC MoxHO 00OHapyuTe MeTogom B3IXX.
MpegBapuTensbHO NOArOTOBMNEHHbLIE HABECKU UCClegyeMon XMMUYECKON NPpoayKLUUM NOMeLLatoT B o4HOpaso-
Bble MONMMNPONUNeHoBble NPOBUPKM U HeNOCPeOCTBEeHHO nepes NpoBedeHUeM UCMbLITaHWA pacTBOPSAIOT B CO-
OTBETCTBYHOLLEM pacTBOpuUTEne B KOHUeHTpauun 1 MM.

3.3.3.4 lNpwn nccnegoBaHUAX OOQHOKOMMOHEHTHBIX BELLECTB C HEM3BECTHOW MOMNEKYNSpHON Maccomn 3Ha-
YeHMe KOHLEHTpaLM1 pacTeopa 415 UCNbITAHWIA MoXeT BbiTb BbibpaHo paBHbiMm 0,5 mr/mn BmecTto 1 MM [44].
[ns nonuMepoB € M3BECTHLIMU XapaKTepPUCTUKAMKN UCMOMb3YIOT 3Ha4YeHne KoHueHTpauumn 1 MM, yctaHasnu-
BaemMoe 1cxoga U3 ycpeoHeHHOro 3HayeHns X MOMeKynapHoW Macchl, B NOpAAKe, aHanorMyHoM npumeHse-
MOMY A5 OOHOKOMMOHEHTHbLIX BELLEecTB.

3.3.3.5 NccnegoBaHus cMecein U MHOTOKOMIMOHEHTHbLIX BELLECTB C M3BECTHLIM COCTaBOM NPOBOAAT Cle-
ayrowumM obpasom.

1) XKugkocTtwn. MNpu nccnegoBaHMAX XUOKOCTEN UX paccMaTpuBaloT Kak HepasbaeneHHyo cMmeck. Korga
MONY4YnTb PeakLMOHHbIA PacTBOP HEBO3MOXHO WM3-3a HEMOMHOIo pPacTBOPEHWA B3ATOro AM1S UCMbITaHWiA 0b-
pasLa, T. €. B pacTBOpe 3aMeTHO NMPUCYTCTBME HEPACTBOPEHHOIO MaTepuarna, NoMyTHeHWe W/Kunu BeinageHne
ocafka, NooXUTENbHbIN pe3ynbTaT 3KCNePUMEHTa MOXET UCMOMb30BaTbCA B OUEHKe, a OTpuLaTerbHbIn pe-
3yneTaT cnegyert pacCMaTtpuBaTh KaK COMHUTENBHBIA U MHTEPMNPETUPOBATE C OCTOPOXKHOCTLIO. [pwn nonyveHun
NONOXUTENbHbLIX PE3YNbTaTOB HeMb3f MOMHOCTLI0 UCKMKOYAaTh MX BEPOSATHOMO NMOXHOIO Xapaktepa, YTo Takke
TpebyeT onpeaeneHHON OCTOPOXHOCTH NPYU MHTEPNPEeTaLMy NPOrHO3HOTO 3aKMHHEHUS.

2) TBeppble BellecTBa. MiccnegyeMyr XMMUYECKYH NPOAYKLMIO PACTBOPAOT 40 MaKCHMarnbHO BO3MOX-
HOW KOHLEHTpaLUWN B TOM Xe pacTBOpPUTENe, KOTOPbIM UCMONb30Barnca ANA NPUroTOBIIEHWA pacTBopa Belle-
CTBa CO 3Ha4yeHWeM koHueHTpauuu 1 mM. Mpu ganbHENLWMX UCCNeqoBaHNAX 3TOT PacTBOP ¢ MakCUMarbHO
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BO3MOXHOW KOHLIEHTpauWelh paccMaTpuBaloT Kak HepaszbaBneHHyw cMecb. Ecnv nony4nTb peakuWoHHbIR
pacTBOp C enaeMbiMW CBOWCTBaMM HEBO3MOXHO M3-3a HEMONHOro pacTBOPEHMs B3ATOrO ANA UCMbITaHWUNA
obpa3sua, T. e. B pacTBope HabnwaawTcs HepPacTBOPEHHbLIE OCTATKM TBEPAOro BellecTBa, MOMYTHEHUE U/UNK
BbiNadeHWe ocajKa, NoNoXWUTENbHbLIA pe3ynsTaT UCCNefoBaHWUA MOXEeT CYUMTaTbCH OOCTOBEPHLIM, a OTpuLa-
TenbHbIA pe3ynsTaT cnefyeT pacCMaTpUBaTh Kak COMHUTENbHLIA U MCMOMbL30BaTh €ro ¢ Haanexallen ocTo-
pPOXHOCTbIO. OfHAKO MOMyYeHHbIE NOMOXWUTENbHbIE pe3ynsTaTbl MOTYT OblTb NMOXXHOMOMOKUTENBbHBIMKA, YTO
Takke TpebyeT onpeaeneHHoN OCTOPOXHOCTM NPY MHTEPNPEeTaLun NPOrHO3HOTO 3aKITHYeHUs.

Mpw nccnegoBaHMM MHOTOKOMMOHEHTHBLIX CMECEW OTCYTCTBYET BO3MOXKHOCTb MHOWMBUAYANbHON OLIEHKN
CEHCUBUIMU3UPYIOLLMX CBOWCTB KaXJ0ro KOMMOHeHTa CMecK, NO3TOMY MONOXUTENbHBIA pe3ynsTaTt uccneno-
BaHWA MOXET paccMaTpuBaTbCA Kak [0Ka3aTenbCTBO CMOCOGHOCTU MccneayeMon XUMUYECKOW NpoayKLuu
BbI3bIBATE CEHCMBMMNU3AUNIO KOXM, TOTOA KaK OTpULATENbHbIM pe3ynkTaT, HanpoTWB, He NO3BONSET TOYHO OLe-
HUTb OTCYTCTBUE Y XMMWYECKO NMPOAYKLMN CEHCUBUNU3NPYIOLLNX CBOWCTB.

MpurotoBrneHne NOMOXWUTENLHOW KOHTPONMLHOW MNpPo6bl, CTaHAAPTHLIX KOHTPOMNLHLIX Npob
1 Npob ANA KOHTPONSA COBMECTHOIO aNIlOMPOBaHUA

3.3.3.6 B kauecTBe nONOXWTENbLHOW KOHTponbHoW npobbl (MK) wucnoneaywT pactBop deHunaue-
Tanbgervga (CAS 122-78-1, cteneHb unuctotel 290 %) wnu guatunosoro advpa cKBapavHOBOW KWUCMOTHI
(CAS 5231-87-8, cteneHb uYnctoThl 295 %) B aueToHUTpune B KoHueHTpauuu 1 MM. ®enunauetanesgervg
HenpurogeH Ans ANVMTENbHOro XpaHeHWsl NOCne BCKPbITUS eMKOCTM B CBSI3W C PUCKOM ero nofvMepusaumm
N OKUCMEHWSA. 3TO BELLEeCTBO PEKOMEHAYEeTCA nNpuobpeTtaTh B OFPaHMYEHHbIX KONMWYECTBax C yHETOM AOCTU-
raemoi cteneHu genneunn (obegHeHus) NAC u NAL. XpaHuTb AWSTUMOBLIA 3¢Mp CKBapanHOBOW KMCMOTHI
HeobxoO4VMO BOANM OT MECT C BbICOKMMWU 3HAYEHWUSIMU TeMMNepaTypbl U BMaXHOCTHU, KOTOPbIE MOTYT cnocob-
CTBOBATbL ero rugponuay. Micnonb3oBaHne Ans NpUroTOBNEHUs NOMOXUTENBHbLIX KOHTPOMNbHLIX NPob Apyrux
noaxogfLmnX XMMUYECKWMX BelllecTB, obecneunBaloLlMX cpefHue 3HavyeHus genneuuu (obenHerus) NAC u
NAL, gonyckaeTcss Npy Hanu4yMnM JaHHbIX NpeabliayLinX UCNbITAHUA, NOATBEPXKAAKLWMX X COOTBETCTBME CO-
NoCTaBUMbIM KpUTEPUAM NPUEMIEMOCTH NPKW BbINOMHEHWWM aHanuTudeckoro uukna. JononHutensHo BOXX-
aHanwuay NoABepraltT CTaHAapTHLIE KOHTPOnbHbIE Npobbl, cocTosawme Tonbko n3 NAC nnu NAL, pactBopeH-
HbIX B COOTBETCTBYHKLLEM pacTBOpUTENe, M Nosponsiowue ybeguteca B NpurogHocTn cuctemel BOXKX no
Hayana aHanu3a (cTaHOapTHblEe KOHTPOnbHbIE Mpobbl A), cTaBUNBHOCTM XapakTepuUCTUK CTaHO4apTHBIX Npob
BO BPEMEHU (CTaHJapTHble KOHTPOMbHLIE Npobbl B), a Takke OTCYTCTBUM BMWSIHWA pPacTBOPUTENS, UCMOMb-
3yeMoro AN pacTBOPeHUs UCcrnedyemMoro XMMUYecKoro BellecTBa, Ha NPOUEHTHble nokasaTenu Jenneuuu
(obegHeHusi) NAC mnu NAL (ctaHgapTHbie koHTponbHbie Npobbl C) (cM. npunoxeHue F). CooTBeTcTByHOLW AN
CTaH4apTHasa KOHTposfbHas npoba Ans uccrenyemMoro BellecTBa MCMOoNb3yeTcs ANA pacdeTa NpoueHTHOro
3HauyeHusa genneuun (0begHeHna) NAC n NAL npumeHuTensHo K aTomy BelecTBy (cm. 3.3.4.2). Kpome Toro,
OIS KaXO0W nccnegyemMon XMMWYeckon NPpoayKUMKM B aHann3 AOMmkHa DbiTh BKMNtoveHa npoba Ans KoOHTpons
COBMECTHOIO 3MHUPOBAHUSA, COCTOSALLAA TOMLKO U3 3TON UccnefyeMon XUMUYECKOW NpoayKLWMK U NPeaHa3Ha-
yeHHas ons obHapyXeHus BO3MOXHOIO COBMECTHOTO 3MIOUPOBAHWA MCCNedyemMOn XMMUYECKON NPOgYKLMM
c NAC vnn NAL.

WHKkyBupoBaHMe uccrnegyemon XuMmmu4eckon npoaykuum c pacteopamu NAC n NAL

3.3.3.7 Pacteopbl NAC un NAL c pobaeneHuem uccnegyeMol XUMWUYECKON NPOAYKLMKU B COOTHOLLE-
HUKM 1:50 MHKYBUMPYOT Ha 96-NYHOYHOM MMKPOTUTPALMOHHOM NnaHLieTe. BeinageHwe ocagka HenocpencTBeH-
Ho nocne pgobGaBneHWst pacTBOpa uccnenyeMon xumudeckoin npogykuum k pacteopam NAC u NAL ceupe-
TeNbCTBYET O HU3KOW pacTBOPUMOCTW MPOAYKUMN, NPEnATCTBYOWEN TOYHOMY ONpeferieHUo ee KONMUM4ecTBa,
copepallerocsi B pacteope. 3T0 He BMMAET Ha BO3MOXHOCTbL MCMOMb30BaHWA NOMYYeHHbLIX NONOXKUTENbHbIX
pe3ynsLTatoB, a oTpulaTenbHble pe3ynbTaThl crefyeT OueHUBaTh Kak COMHUTENbHbLIE U MCNOMNbL30BaTh C Hafj-
nexaller OCTOPOXHOCTEH (CM. Takke nonoxeHus 3.3.1.4 0 BbINONMHEHUW aHanu3a UCCrneayemMon XMMUYeCcKon
NPoayKLUKW, He NOAAAKLWENCA PACTBOPEHUIO B kKoHLeHTpauum 1 MM). MNepepn BeinonHeHnem B3XKX-ananusa
peakUuMoHHBIA pacTBOp MHKYBMpYOT B TEMHOM MecTe npu Temnepartype (25 + 1) °C B TteueHue (24 = 1) u.
Mo ucteveHun neproda UHKYOMpoBaHMsa K Hemy JobaensloT TpudTopykcycHyto kucnoty (TFA) (298 %) B ka-
yecTBe (DMKCUPYIOLLLEro pacTBopa AN NpekpaLlleHns XuMmudeckon peaxuyum [39].

MoaroToBKa K BbINOMHEHWIO aHanu3a BIXXX 1 nopAgok ero BeINONHEHUA

3.3.3.8 Ansa kaxaon nccriegyeMoin XMMUYecKon NpoaykKunm aHanun3ay ¢ Lenbto onpegeneHus npoueHTHO-
ro 3HadeHusa genneuun (06egHeHua) NAC n NAL cooTBETCTBEHHO OOIMKHLI MOABEPraThCs N0 TPW Napannens-
Ho obpabaTbiBaemMbie nNpobel. HecmoTps Ha To 4To gobaBneHue UKCUMPYHOLLEro pacTBopa OocTaHaBnueBaeT
peakumto, HeobxoaUMble U3MEPEeHUs XapakTepUCTUK PeakUuMOHHOIo pacTBopa CrNefayeT BbIMONHATb B Kparyai-
LIMIA CPOK, HO He Mo3gHee Tpex AHel ¢ MomeHTa gobaBneHus uKcupyowero pacteopa. Hanpumep, korga
B3XX-ananua gns NAC n NAL BbinonHsieTcs No OTAENBHOCTH, C UCMOMNb30BaHMeM ABYX 96-MyHOUHBIX MUKPO-
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TUTPaLUMOHHbIX NMaHLWeTOoB, OAHOBPEMEHHO MOXHO aHanuaupoBaTtb Ao 34 npob, Bknwyaa npoby nccnegye-
MO XMMWYeCKOW NPOaYKL MK, MONOXUTENbHYH KOHTPOMNbHYI NPoby N COOTBETCTBYIOLLEE YACITO KOHTPOSBHbIX
npob pacTeopuUTENsa B 3aBUCMMOCTM OT 0OLEro YyMcna pasnuyHbiX BUOOB pacTBOpUTENeRn, 3a0eNCTBOBaHHbLIX
B UCMbLITAHUAX, B KONUYECTBE TPEX 3K3eMNnApoB Kaxaasa. [ns ecex npobd, obpabaTbiBaeMblx NapannensHo
B pamMKax OOHOro aHanuWTUYecKoro LUMKNa, cnegyeT WCNOonb3oBaTk WAEHTWUYHbIE NMapTUM CTaH4ApPTHLIX pac-
tBopoB NAC un NAL. [Jo Havana B3XX-aHanusa npoBoasT BU3yarnbHbIi OCMOTP pPacTBOPOB UCCEegyeMoin
XUMWUHECKOW NMPOOYKLMK N KOHTPOSbHbLIX PAcTBOPOB M NpW HeobxogumocTi obpabaTbiBaloT UX B UeHTpudyre
Ha Hu3kol ckopocTu (100 — 400 x g), 4TOGbI MMELMIACA OCaA0K CKOHLEHTPMpOBAarcs Ha aAHe dnakoHa. 3Ta
Mepa NpefoCTOPOXHOCTM MO3BONSAET UCKIMHYUTE NonagaHue 6onbLInX KONMYecTB ocajka B cuctemy BIXX,
UYTO MOKET MPUBECTU K 32COPEHUI0 COeQUHUTENBHLIX TPYBOK Mnn xpomaTtorpadruyeckmx KonoHok. MNMosieneHue
ocagka WNW NMpU3HaKoB pasgeneHusa ¢as, Habnwgaemoe No UCTEYEHUW NMepuoda WHKYBupoBaHWs, cBuie-
TENLCTBYET O TOM, YTO 3HaYeHWs, XxapakTepuaytowme genneumnto (obegHerne) NAC n NAL, moryT okazaTbes
HEOOCTOBEPHBLIMMI, @ MOMYYEHHbIN B 3TUX YCNOBUSX OTPULLATENbHbIA Pe3ynbTaTt cregyeT NCNonb3oBaTth C OCTO-
POXHOCTBIO, TOYHO TaK e, Kak 1 B criydae obHapyXeHns ocaaka 4o nepen MHKybupoBaHueMm (CM. Bbile).

3.3.3.9 CtaHpapTHyto rpagyvpoBOUYHY KpuByk cTpoAaT kak ana NAC, tak u gna NAL. CtaHgapTHele pac-
TBopbl NAC n NAL roToesiT Ha ocHoBe bydepHoro pacteopa ¢ 20 % aueToHuTpuna, cogepxawiero 0,5 % Tpudp-
TopykcycHow kucrnoTel. [Ana NAC ncnonbaytoT chocdaTHbil bydep co 3HadeHreM pH = 8,0, a ona NAL — doc-
chaTHbli Oydbep co 3HadeHnem pH = 10,2. Cepua pasbaeneHuin ctangapTHbeix pactBopos NAC n NAL (5,0 mkM)
CNYXWUT ONS1 NPUTOTOBMNEHWA LWeCTU KanMbBpOBOYHBLIX PacTBOPOB CO 3HAYEHMAMKM KOHUeHTpauwu ot 5,0 go
0,156 mkM, a Takke xonocTtoro BbydepHoro pacTeopa, ucnone3yemoro npu pasbasneHun. MNogxogawme ans
JarnbHenlero NpuMeHeHus rpagyupoBOYHbIE KPUBLIE OOMKHbI YO0OBNETBOPATE KPUTEPUIO R? > 0,990.

3.3.3.10 lNepen npoeeneHneM aHanus3a criegyeT ybeguTbCca B NMPUrOOHOCTW UCMOMb3YyeMOW CUCTEMBI
B3XX. Ctrenenn genneuun (0begHeHns) NAC n NAL KOHTponupytoT ¢ ucnonb3oBaHueM cuctem BIXKX ¢ YO-
LEeTEeKTOpPOM (4eTeKTOpOM Ha (DOTOAMOOHOW MaTpULEe UMW JEeTEKTOPOM MOrMoLWeHust ¢ (OMKCUPOBaHHbLIM 3Ha-
YeHWeM AnWHbIl BonHbl 281 HM). B cucteme BOXX porkHa 6biTh yCcTaHOBNEHa KOMOHKA COOTBETCTBYHLLEN
KOHCTPYKUMKW. PekoMeHaoBaHHas KoHdurypauusi cuctembl BOXKX cornacHo BanugupoBaHHOMY NPOTOKOMY
npegycMatpuBaeT MPennoYTUTENbLHOE UCMONb30BaHUE XPOMAaTOrpadpuMyeckol KOIMOHKM C NpedBapuTenbHO
3afaHHbIMK NapameTpaMu (Bu4 4YacTuL, HAMoMHWTENs: cUMMKarens TUNa «sapo — obonodvka», pasMep 4a-
cTu: 2,5~2,7 MKM, paamepsbl konoHku: 3,0 x 150 mm). B cny4ae ycTaHOBKW KOMOHKW ¢ obpalleHHon da3oin
yKkasaHHoro Tuna cuctema BOXX momkHa ObiTh ypaBHOBelweHa B TedeHne He meHee 30 muH npm 40 °C ¢
50 % dchasbl A (0,1 % (no oB6bemy) BogHoOro pactesopa TpUdTopyKeycHoW knucnothl) n 50 % dasel B (0,1 %
(no obbemy) pacTBopa TPUTOPYKCYCHOM KUCMOTbI B auUETOHWTPpUIEe) A0 Hadana wucnomnb3osaHus. [Nocne
3TOro0 KOMOHKY KOHAWLWOHWPYHT, BLINOMHAS rpafUMeHTHOE pasfdeneHne He MeHee [BYX pa3 nepepq ee Hermno-
CpencTBeHHbIM MCNoNb3oBaHWeM. AHanua metogomMm B3XKX BbinonHawT co ckopocTbi notoka 0,30 mn/muH
W NMUHEeNHOro rpagueHTa ansg auetoHuTpuna B npegenax ot 10 % go 25 % ona NAC n ot 25 % go 45 % gna
NAL Ha npoTsbkeHun 10 MUHYT 1 gansHenwmM peskum yeenudeHuem nocnegHero o 100 % ansa yganeHus
COMYTCTBYIOLLMX BelecTB. [Ana MHXEeKTUPOBaHWS MCMNOMb3YOT OOUHAKOBble 00beMbl CTaH4apTHbLIX PacTBo-
poOB, PacTBOPOB UCCNEeayeMOW XUMWYECKOW NPOOYKLUMKM U KOHTPONbHbLIX pacTBOpPOB. B npomMexyTkax mexny
nocrnegoBaTernbHbIMU BNPbICKAMKM NMOBTOPHO YPABHOBELLMBAKT KOMOHKY € cOBniogeHneM nepeoHadyansHo 3a-
OaHHbIX YCIOBUIA B TeveHue 6,5 MuH. Ecnn ncnonsayemasn konoHka BAXX c obpalleHHon dazon oTnuyaeTcs
OT ONMWCaHHOW Bhille, B pabouyve napameTpbl CUCTEMbI MOTYT BbiTb BHECEHBI COOTBETCTBYIOLME N3MEHEHUS
ans obecneyeHuss CONOCTaBUMbIX YCIOBUIA antovpoBaHus u uHterpuposanus NAC n NAL; B yacTHOCTM 3TO
KacaeTcs 3Ha4eHWs MHXeKTMpyemoro obbema npobbl, KOTOpPOe A0MYCKaeT KOPPEeKTUPOBKY B 3aBUCMMOCTM OT
XapaKTepucTuK ncnomnb3yemoro obopyaoBaHus (kak npaewio, B guanasoHe 10—20 mkn). BaxHO y4nThIBaTh,
UYTO UCMONbL30BaHWE ankTEPHATUBHOW KoHUrypauum BIOXXX TpebyeT noaTREpKOEHUS 3KBUBANEHTHOCTU ee
pabounx xapakTepuCTUK XapakTepucTukam, obecneuymBaemMbsiM BANMOANPOBAHHON KOHUIypauuen, o KOTOpOoW
MOEeT peub Bhbille, XenaTenbHo NyTeM aHanuaa BelecTB U3 CNMCKa ANS NPOBEPKW KBaAnMUKaLMM COrmacHo
npunoxeHuto C. MNornolleHne N3aMepsaIoT Ha AnvHe BonHel 281 HM. Ecnn cuctema paboTaeT ¢ AeTeKTOpOoM Ha
droTOAMOOHON MaTpuue, PUKCUPYIOT TalKe 3Ha4YeHUd NornoLweHua Ha grnuHe BonHsl 291 HM. JJononHWTenbHO
cnenyet UMeTb B BUAY, YTO B 3aBUCUMOCTM OT KOHKPETHOW NapTWX aueTOHUTPUI MOXeT OKasbliBaTb OTpuLa-
TensHoe BnusiHWe Ha ctabunsHocTs NAC 1 NAL, noatomy Kaxablil pa3 nepeq Ha4yanom UCnonbL30BaHUs HO-
BOW NapTUK aueToOHUTpMNa ee HeobxoaMMO NPOBEPAThL HA BOZMOXKHOCTb TAKUX HEXenaTernbHbIX NocneacTBui.
[MokazaTenem COBMECTHOMO 3MOUPOBaHWUA MOXET CMYyXUTb COOTHOLLEHWEe nnowaan nnkoe Ans 281 n 291 um.
[ns kaxgoon oTaenbHo B3STOW Npobbl NPU3HaKoOM OTCYTCTBUSA COBMECTHOTO 3MH0MPOBaHWUS Criegyer cuuTaTb
oTHoweHWe B npegdenax 90 % < cpegHee 3HavYeHWe Nnowagn NMKoB KOHTPOmMbHbIX Npob < 100 %. Mpumep
nocregoBaTensHOCTU BbIMOMHEeHUA Takoro BAXXX-aHanuaa npueedeH B npunoxeHun F.
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3.3.3.11 Bo3gencTBUE HEKOTOPOW UCCIEYEMON XMMUYECKON NPOAYKUMKM NMOTEHUWAILHO MOXET cnocob-
ctBoBatb okucnenuto NAC. lMNMuk, cooTBeTcTBYOWMIA anMepusoBaHHoMy NAC, MoxeT BbiTb 0BHapyeH npu
BU3yanbHOM KoHTporne. Jliobble BUAMMbIE NPU3HAKM OUMEpPU3aLMU PErMcTpUpYOT BO nabexaHue nony4yeHus
3aBblLLEHHOR oLeHku aenneumun (obegHeHns) NAC, ucnonb3oBaHue KOTOPOR MOXET NPUBECTU K Bbl4aye Nox-
HOMOMOXUTEMNBHOIO NPOrHO3HOMO 3aknoyeHus (cMm. 3.3.4.5 n 3.3.4.6).

3.3.4 aHHbIe 1 NpOTOKONbI UCNLITAHUIA

MHTepnpeTauma gaHHbIX

3.3.4.1 KoHuenTpauwuio NAC 1 NAL B kaxxgoin npobe onpeaensoT GoToOMeTpUYeCcKMM cnocobom Ha anu-
He BONHbl 281 HM nyTem n3amepeHus nnoLwlagm CoOOTBETCTBYIOWMX NUKOB (nnowaan nog kpusoin (AUC)) c no-
cnefyrowmM pacyeToM 3Ha4eHUs KOHLEeHTpaLUuu Ha OCHOBE NMUHEWHOW rpalyMpOBOHHOM KPUBOMW, NONYYEeHHON
no pesynsTaTam aHanusa cTaH4apTHbIX PAcTBOPOB.

3.3.4.2 MNpoueHTHOoe 3HadeHue genneunn (0begHeHns) NAC u NAL B kaxgoin npobe onpenensaoT nyTem
W3MEpEHWS 3HaYeHUA NoLWaam NuKa U AeneHnsa ee Ha CPefHIo NNoLwaab NMKa AN COOTBETCTBYHOLLMX CTaH-
OApPTHBIX KOHTpornbHbIX Npob C (cMm. npunoxeHue F) no hopmyne, npeacTaBneHHON HUXKE.

3naveHune nnowaaun nuka NAC unu NAL

B WHXEKTUPOBAHHOK A03e napannenbHo
obpabaTbiBaeMoin Npobbl

(06enHeHna) NAC nnn NAL CpepnHee 3HaueHue nnowanmnuka NAC nnu NAL

B CTaHAAPTHOM KOHTPONLHOM Npobe C

MNpoLeHTHOE 3HaYeHre aenneunn
= »100.

Kputepuu npuemnemMocTu

3.3.4.3 [onxHbl 6bITE COBNIDAEHBI CreayLLMe KpUTEPUN NPUEMITEMOCTH:

a) rpagyvMpoBOYHanA KpUBasa CTaHAapTHOrO pacTBopa AOMKHA YOOBNETBOPATE KpUTEPUIO R2 > 0,990;

b) cpegHee npoueHTHOe 3HaveHue genneynn (obegHenns) NAC n NAL n MakcumanbHoe cTaHoapTHoe
oTknoHeHune (CO) B Tpex napannensHo obpabaTsiBaeMbIX NONOXKUTENBHBIX KOHTPONBHLIX Npobax (Ha ocHoBe
dheHunayeTanbaernga unu OUSTUNOBOro 3oupa CKBapawHOBOW KUCNOThI) OOMMKHLI YOOBNETBOPATL CNeayto-
LWMM KpUTEPUSM:

- nenneuwns (o6egHeHne) NAC:

ansa benunauetansgernga: ot 6 % go 30 %; ansa guatunosoro adupa CKBapanHoBOW KMCNoThl: 0T 15 %
0o 40 %;

- genneuns (c6egHeHne) NAL:

ansa deHunauetanbgernga: ot 75 % go 100 %; gna guatunoeoro acdupa CKBapavHOBOW KUCNOTLI: OT
40 % po 85 %;

- MakcuMmarbHOe cTanHgapTHoe oTknoHeHue (CO):

ansa beHunavueTansgernga v AU3TMNOBOro achupa ckBapavHoOBOW KMcnoTel: MmeHee 10 % npu onpegene-
HUK 3HaveHus genneyun (0BegHenna) ans NAC u NAL;

c) cpegHee 3Ha4veHue koHueHTpauum NAC 1 NAL B cTaHOapTHbIX KOHTpOnbHbIX Nnpobax A u C gormkHo
cocTtaensaTtb 3,2—4,4 mkM, a koadhcuuneHT Bapraumm (CV) nnowanen nukoe NAC n NAL ona goesaTtu ctas-
OAapTHbLIX KOHTPONbHLIX Npob B 1 C B pacTBOpe ¢ aLUETOHUTPUIIOM AoMmkeH bbiTb MeHee 10 %.

Ecnv ogWH Unv HECKONBLKO U3 3TUX KPUTEPUER HE BbIMOMHAKTCA, HECOOTBETCTRYHOLUNE AAaHHbIE aHHYMU-
PYIOT W NOBTOPSAKT BECH LIMKIT aHan1aa.

3.3.4.4 PesynbTaTthl aHanu3a B OTHOLLEHWWM KOHKPETHOW UCccnegyeMon XMMUYeCcKkon NpoayKkLumMmn cHnTaroT
OOCTOBEPHLIMK MPY YCIOBUUW BbIMOMHEHUA CNEAYIOLUUX KpUTEPUEB!

a) MakcumarnbHoe 3HayeHue CTaHOapTHOro OTKIIOHEHWs! AN MPOLEeHTHOro 3HadeHusa genneuuu (obe-
aHenuns) NAC n NAL ons napannencHo o6pabatbiBaemblx Npob 3T0M nccrnesyemoi XMMUHecKoW NpoayKUum
JOMmKHO cocTaenATe meHee 10 %;

b) cpegHee 3HaueHue koHueHTpauum NAC n NAL B Tpex cTaHOapTHBIX KOHTpOmNbHLIX npobax C B co-
OTBETCTBYHWLLEM pacTBopuTene AormkHo coctaBnate 3,2—4.4 mM. MNpu ucnonb3oBaHMM aueToOHUTpUNAa C
5 %-HbiMm copepxkaHunem OMCO B kavyecTBe pacTBOpUTENs AOMYCTMMbIA AMANazoH CPedHUX 3Ha4YeHWMA KOH-
ueHTpaumm NAC B ctaHgapTHbIX KOHTpOnbHbIX Npobax C yctaHaenusaeTcs paBHbiM 2,8—4,0 mkM [48].

Ecnv ogWH unu HECKONBLKO M3 3TUX KPUTEPWER HE BLIMOMHAKTCA, HECOOTBETCTBYHOLUNE AAHHbIE aHHYMU-
PYHOT W NMOBTOPSAKT LIUKMN aHanusaa.

Mopenk NOCTPOeHUs NPOrHo3oB

3.3.4.5 CpegHwe npoueHTHble 3HadeHus genneuun (obegHernns) NAC n NAL paccynTeiBalOT OTAENBHO
ONA KaxaoW uccnefyeMon XMMUYeckon npogykumn. MNpu pacyeTe cpeaHero 3HayeHusa oTpuUaTenbHble 3Ha-
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YeHusa genneuun (obegHeHns) npuHnMatoTea paBHbiMu «0». Mpun paboTe ¢ Moaenb NOCTPOEHUA NPOrHO30B
«NAC/NAL», nokaszaHHoli B Tabnuue 3, Ana pasnuyva Mexnoy MccnegyemMon XMMUYeckorn npogykuuen, cno-
COBHOWM 1 He cnocoBHOM BbI3bIBATE CEHCUMBMMNU3AaLMIO KOXK, B Npouecce npuMmeHeHus |ATA unu DA B kadecTse
MOPOroBOro UCMONb3yKT cpefHee 3HauveHne genneuun (0begHernus), paeHoe 4,9 %. Mopor B paamepe 4,9 %
AN cpegHero NpougHTHoro 3HadeHust genneunn (obegHeHusa) NAC n NAL 6bin BbibpaH ¢ y4eToM napame-
TPOB NPUMEHSEMOW ABOUYHOW CUCTEMBI KNaccudukaumm TakumM obpasom, 4Tobbl OH obecnedynBan Kak MOXHO
Sonee gocToBepHOE NpeackasaHue HanuyYusa UM OTCYTCTBUS Y UCCNEAYEMOMN XMMUHYECKOW NPOAYKLMWN CEHCK-
OWUNM3NPYIOLLMX CBOMCTB.

Ta6nuua 3 — Mogens noctpoenus nporHo3oB «NAC/NAL» 1)

CpepfHee npoueHTHOe 3HadeHue aenneuun (obegHeHuns) NAC n NAL MporHoaHoe sakniodeHne no metogy ADRA 2)
Menee 4,9 % OtpuuarensHoe
4.9 % wnn bonee MNonoxuTtensHoe

1) YncrioBble MOPOroBble 3HAYEHUS PACCHUTAHBI CTATUCTUMECKUM NYTEM U HE CBSI3aHbI G MPELIM3NOHHOCTBIO N3MEPEHIS.
2) MporHoaHoe 3aknodeHne no mMetogy ADRA cnenyeT paccmaTpusaTth B KOHTEKcTe |ATA 1 C y4eToM MOSoKeHui
3.3.1.213.3.1.3.

3.3.4.6 CoBmecTHOE 3MHUpoBaHWE NMPOUCXOOMWT, KOrAa Uccrnenyemas XMMUYeckasa npoaykuusa (sele-
CTBO MO0 0gHa NN HECKOMBKO COCTaBMALLMX MHOTOKOMMOHEHTHOIO BELLECTBa MW CMEeCH) AeMOHCTPUpYeT
WHTEHCWBHOE MOITOWEHNe Ha ONMHE BOMHbI 281 HM U XapakTepuayerca TeM Ke BPeMeHeM yOepXuBaHua,
4710 1 NAC nnn NAL. 3Toro moxHo nsbexate nyTem BHeECEHWs HeBonbwnx M3BMeHeHN B HACTPOWKN CUCTEMBI
B3XKX c uenbio nocregylowlero pasrpaHvyeHysi BO BpEMEHU 3TanoB aMoupoBaHusa Uccnegyemoro xmmmye-
ckoro Bewectsa n NAC unu NAL. Ecnv B xoge pelueHus npobrnembl COBMECTHOMO 3MHOMPOBaHUSA UCMONb3yeT-
CH anbTepHaTuBHas KoHUrypaums cuctembl BOXX, skBnBaneHTHOCTb ee pabo4dmx xapakTepucTUK xapakTe-
puctukam, obecneynBaembiM BanvoMpoBaHHON KOHUrypauuen, nomkHa B6biTe NOATBEPXKAEHA, KenaTenbHO
nyTeM BbINOMHEHWS aHann3a BeLLecTB COrNacHo CNUCKY ANs NpoBepKu KBanudukaumm, npueeaeHHOMY B Npu-
noxexHun E. MNpu COBMECTHOM SMOMPOBaHMM HEBO3MOXHO MHTErpupoBaTth AaHHble 0 nukax NAC unu NAL n
BbINOMHUTL PacyeTbl NPOLIEHTHLIX 3HadeHuid genneunn (obenHenusa) NAC unu NAL cooTeeTcTBeHHO. Ecnn
3NUPOBaHKE UCCNenyeMon XMMUYeckor npoaykumm Habnogaetcsa kak ¢ NAC, Tak ¢ NAL, nubo e TonbKo ¢
NAC, 1 pasrpaHu4nTL BO BpeMEHUW 3Tanbl X 3MKMPOBaHNS HEBO3MOXHO, TO NMPW COCTABNEHWUU OTYETa pe3ynb-
TaTbl TAKOro aHanm3a SOMKHbl paccMaTpuMBaTbCs Kak «HegoCTOBepHble». Ecnn coBMecTHOe anoupoBaHue
Habntogaetcs Tonbko ¢ NAL 1 pasrpaHn4MTb BO BpeMeHW 3Tanbl 3Ni0UpoBaHWUA UCCregyemMon XMMUYecKon
npogykumn u NAL HEBO3MOXHO, TO MOXET MCMNOMb30BaTLCA MOAENb MOCTPOEHUS NPOrHO30B, NCNOoMb3yoLwas
Tonbko gaHHble ana NAC (cm. Tabniuuy 4). Noporosoe 3HadyeHue 5,6 % Ana NpOLEHTHOrO 3Ha4YeHus genneymum
(0begHeHusa) NAC Bbino ycTaHOBMEHO C Yy4ETOM NapaMeTpoB MPUMMEHSIEMON ABOVNYHON CUCTEMbI Krnaccudu-
Kauumn Takum obpasom, 4Tobbl obecnevnBaTbh Kak MOXHO Bonee OOCTOBepHOe npeackasaHue Hanudua Unu
OTCYTCTBMSA Y UCCMNedyeMON XUMUYECKON NMPOaYKUMN CEHCUBUNU3NPYIOLLMX CBOWCTB.

Tabnuua 4 — Mogens NOCTPOEHMSA NPOrHO30B TOMLKO Ha OCHOBE AaHHbIX ang NAC!

CpenHee npoueHTHOe 3HaveHne genneumn (obegHenna) NAC MporHo3Hoe 3aknioyeHue no metoay ADRA 2)
MeHee 5,6 % OTpuuatensHoe
5,6 % unn 6onee [NonoxuTteneHoe

1) UncrioBble NOPOToBbIE 3HAYEHNS PACCHUTAHBI CTATUCTMHYECKIM MYTEM U HE CBA3aHbI C NPELM3NOHHOCTBIO N3MEPEHNS.
2) MNporHosHoe 3aknioueHue no metoay ADRA cneayeT paccmatpusaTh B KOHTekcTe |ATA M G y4eTOM NOnoXeHui
3.3.1.2v 3.3.1.38.

3.3.4.7 PeaynsratoB ogHoKpaTHoro aHanu3a metogoMm BOXKX gnsa codetaHua NAC m NAL gomkHo
ObITb 4OCTATOMHO ONA OLEHKWM XapaKTepUCTMK MCCNeayeMoro XMMUYEeCKOro BELLECTBa, eCriv 3T pesynbsTaThl
obecneunBaloT ero 04HO3Ha4YHYK knaccudpukaum. MNpu NonyyYyeHUWn 3HaAYeHWIA pe3ynkTaTtoB, Brv3kux K no-
pPOroBOMY 3Ha4YeHWto, YCTAHOBMEHHOMY 515 OefNeHUs UX Ha NOMoXUTENbHbIE U OTpuuaTenbHble pesynbTa-
Thl (T. €. B CMTyaLuWK, Korga cpeHee NpoueHTHoe 3HavYeHne genneunn (0begHeHnsa) HaxoguTCs B gManasoHe
oT 3 % no 10 % pna mogenu nporHoampoBaHusa «NAC/NAL» nnbo B ananasoHe oT 4 % oo 11 % ana moae-
nun, OCHOBaHHOW ToONbKO Ha AaHHbix ana NAC), pekomeHOyeTcs NPOBOAWMTL AOMONHUTENbHbIE MCCNEAOBAHMA.
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B 4acTHOCTM, ecnv B COOTBETCTBYIOLLYHO 0bnacTb guanasoHa nonagarT oTpuuaTtensHble pes3ynstathl (oT 3 %
no 4,9 % ana mogenu «NAC/NAL» nnv ot 5 % 0o 5,6 % ans Mooenu, OCHOBAaHHOW TOMbKO Ha AaHHbIX AnNs
NAC), MoXeT ObITb MPUHATO peLLeHe O MPOBEAEHN BTOPOroO LIMKNA UCMbITAHWIA, a TaKke TpeTbero — B Cny-
yae pacxoKOeHWs pe3yrnsTaToB MeXay nepBbiMU OBYMSA.

MpoTokon ucnbiTaHUA

3.3.4.8 NMpoTokon nucnbITaHUA JOMKEH BKMOUATL B cebs cneayoLyo MHopMaLImio:

Uccnedyemoe xumuyeckoe 8elyecmao U KOHMpOonbHsie Npobkl (nonoxumensHas KoHmponsHas npoba
u npoba pacmeopumerns/eewiecmesa-Hocumeris)

OQHOKOMMNOHEHTHOE BELLECTBO (MCCnefyemMoe BeLecTBO Ui BELLECTBO KOHTPObHOM Npobbl):

- XMMU4YeCcKoe HauMeHOBaHue, a UMeHHo HasBaHue (HasBaHusi) no IUPAC unu CAS, perncTpaunoHHbIi Ho-
mep (Homepa) CAS, kogbl SMILES unwu InChl, cTpyKkTypHyto hopmyny u/unm apyrine oTrnYnTenbHbIe NPU3HaKK;

- (hnanyecko-xMmmyeckne CBOMCTBA, TAKME KaK arperaTHoe COCTOSIHMEe, BHELWHWA BUA, pAaCTBOPUMOCTb
B BOAE, MOMEKYNAPHas Macca, a Takke ApYyrne AONoNHUTENbHbIE (DU3MKO-XUMMUYECKME CBONCTRA;

- CTEMEHb YMNCTOThI, XUMWUYECKYID XapakTepUCTUKy NPUMECEN, C YY4eTOM LienecoobpasHoCTV U BO3MOX-
HOCTW NpPakTUYeCcKoWn peanniauuu;

- cnocob obpaboTku nepen HaYanoM WCnbLITaHWA, ecnu Takas obpaboTka npoBogunack (Mogorpes, n3-
MesnbYeHune);

- 3Ha4YeHWe (3Ha4yeHns) KOHLUEeHTpaLmM1 BeLlecTBa Npy NpoBeAeHUM UCMbITaHWNA;

- YCIOBWS XpaHeHWUsl U CBedeHWs 0 CTabuibHOCTH BelLecTBa, eC/in TaKoBble MMEoTCS.

MHOroKOMNOHEHTHOE BELLeCTBO, BELLECTBO C HEONPEAENEeHHbIM UK NepeMeHHbIM cocTaBoM (UVCB) w1
CMEecu BeLLecTB:

- MOIMHOE OMMCaHWe BELLECTBA, HaNpMMep Xxumudeckoe obo3HavyeHue (CM. Bbille), CTEMEHWU YMCTOThI,
KONMUYECTBEHHbIE XapakTepPUCTMKW U COOTBETCTBYHLLME (DU3UKO-XMMUHECKME CBOWCTBA (CM. BbillE) ero co-
CTaBMNSOLWWX;

- BHELUHWIA BUA, pacTBOPUMOCTbL B BOAE, a Takke Apyrie PrU3nMKo-XMMUYecKue CBONCTRA;

- 3Ha4YeHne MOMEeKyNApHOW Macchl (UMK ycpegHeHHOW MOMeKyNnApHOWN Macchl) AN CMEeCel BELECTB Unu
NnonMMepoB M3BECTHOMO cocTaea NMbo UHLIe CBeLEeHUs, BaXHbIe ANSA uenen nccnenoBaHus;

- cnocob cbpaboTku nepen Ha4Yanom McnbITaHWN, ecny Takas obpaboTka npoeogunack (Nogorpes, Us-
MernbYeHune);

- 3Ha4YeHne (3Ha4YeHns) KOHLEHTPaLWUM NPU UCMbITAHUAX;

- YCNOBWUSA XpaHeHWUs1 U CBeAEeHWSA 0 CTabMMNbHOCTY BeLLEeCTBa, ECNU TaKOBbIE UMEIKTCS.

LononHuTeneHble cBeAeHUsA 0 NONOXUTENbHON KOHTPONbLHOW npobe:

- CCbIMKW Ha pe3ynbTaTbl paHee NPOBOOVMbIX WUCMbITAHUA NMONOXKUTENbHbLIX KOHTPOMbHbLIX Npob, ecnu
TaKoBbIe NPOBOAUMNMCEH, MOATBEPXKAALIME NOAXOAALLNA XapaKkTep KpUTEPUEB NPUEeMIEeMOCTH, UCMNONb30BaH-
HbIX ONS UWKNOB UCMbITAHWUNA.

dononHuTtensHble ceBefeHnsa o Nnpobe pacTBoOpuUTEns/BeLecTBa-HOCUTENA:

- UCMONb3yeMblil PACTBOPUTENL U COOTHOLLUEHWE Ero KOMMNOHEHTOB, ECNU NPUMEHUMO;

- obocHOBaHUe BbIOOpa pacTBOpUTENS ANA KaX40ro UCCrnegyeMoro XMMUYecKoro BelllecTBa;

- CBEAEeHMSA O BNUAHWUM aueToHuTpuna Ha ctabunbHocTe NAC 1 NAL npu MCcnonb30BaHWKW €ro B Ka4ecTBe
pacTBOpPUTENS.

lpuzomoeneHue pacmeaopog NAC u NAL, nonoxumenbHoU KOHMPOabHOU npobsl u ucciedyemMozo Xu-
MuYeckoeo sewlecmaea

- xapaktepuctuku pacteopoB NAC 1 NAL (HavmeHoBaHue nocTaBLIMKA, HOMEpP NapTuK, TO4YHasl macca
NAC u NAL, o6bem pacTeopuTens, gobaenseMeiii AN NONYyYeHWUS CTAaHOAPTHOro pacTeopa);

- XapaKTepUCTUKM PacTBOPOB MOMOXUTENBLHON KOHTPONbLHOW Npobbl (TOMHAsh Macca peakTWMBa, UCMNOoMb-
3yeMOoro B Ka4ecTBe MoMoXUTENbLHOW Npobbl, 06bem pacTBopuUTens, AobaBnsaeMbli AN Nony4YeHus KOHTPOnb-
Horo pacTteopa);

- XapaKkTepWUCTHKN PacTBOPOB UCCNenyeMblX XMMUYECKUX BELLECTB (TOYHas Macca uccnegyemoro Xxmumu-
4yeckoro BellecTBa, obbem pacTBopuTens, AobaBnseMblin ANA NoNyYeHUs aHanMsaMpyemoro pacteopa).

Hacmpouxu obopydosaHus dns nposedeHus aHanuza memodom B3XKX u nopsdok ebinonHeHUs aHanusa

- Tun obopynosaHus BAXKX, onucaHne konoHok BOXX 1 3alUMTHBIX KOMOHOK, AeTeKTopa, aBToMatuye-
CKOro NpobooTBopHMKA;

- NapameTpsbl BLINONHeHUsA aHann3a BAXX, Takme kak Temnepartypa KONoHKM, o6beM BnpbICKa, pacxos
raza-HocuUTens U rpagueHT.

lpuzodHocme aHanumu4yeckol cucmemMsl

- nnowaagb nukoB NAC n NAL Ha anvHe BonHbl 281 HM N8 Ka)4oro cTaHAapTHOro pacTeopa W napan-
nenbHo obpabaTbiBaeMOoW CTaHAaPTHOW KOHTPONbHOM Npobbl A;
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- rpadpmyeckoe npeacTasneHne NMHEeNHON rpagyMpoOBOYHON KPUBOW C yKaszaHWeM 3HaqdeHus R2;

- 3HayeHune koHueHTpaumn NAC n NAL B kaxgoi napannensHo obpabaTbiBaeMon KOHTPOMNLHOW Npobe A,

- cpegHee 3HayeHue koHueHTpauun NAC mn NAL (MkM) B Tpex cTaHOapTHLIX KOHTPOMNbHLIX npobax A,
3HavyeHua CO n CV;

- 3Ha4yeHune koHueHTpauum NAC n NAL B cTaHOapTHbIX KOHTPONbHLIX Npobax A u C.

lMopsidok ebinonHeHuUs aHanusa

[ns cTaHgapTHLIX KOHTPOMbHLIX NPO6:

- nnowanb nvkoB NAC n NAL Ha anvHe BonHbl 281 HM ONA Kaxaol napannenbHo obpabaTbiBaeMoi
CTaHOAPTHOW KOHTPONbHOW Npobbl A;

- cpegHee 3HadyeHue nnowaan nukos NAC n NAL Ha gnuHe BonHel 281 HM OnNA AeBATW CTaHAAPTHbLIX
KOHTponbHbIX Npob B n C B auetoHuTpune, 3HadveHnss CO n CV (ana obecneveHusi ctTabunsHoOCTU cTaHgapT-
HbIX KOHTPOMbHbLIX NPOD B NpoLecce BLINONHEeHWUs aHanvaa);

- cpegHee 3HadeHue nnowagn nukoB NAC u NAL Ha anuHe BOMHbI 281 HM C KaXablM MCMONb3yeMbIM
pacTBOpUTENEM AN TPEX COOTBETCTBYHOLLMX KOHTpOnbHbIX Npob C (ons pacyera NpoLeHTHOro 3HadeHus ae-
nneuun (obenHeHns) NAC n NAL);

- koHueHTpauua NAC n NAL (MkM) ¢ kaxOblM MCNOMNb3yeMbIM pacTBOpUTENEM 4118 TPEX COOTBETCTBYIO-
LLMX CTaHAapTHLIX KOHTPOMbHbLIX Npob C;

- cpegHee 3Ha4YeHWe KOHLEeHTpauun nentugoB (MKM) c KaxabiM MCNOMb3yeMbiM pacTBOpPUTENEM Ons
TpeX COOTBETCTBYIOLLMX CTAHAAPTHbLIX KOHTPOMbHbIX Npob C, aHayveHua CO n CV.

[ns NonoXMTenbHbIX KOHTPONbHLIX MPo6:

- nnowaab nukoB NAC 1 NAL Ha gnvHe BonHbl 281 HM ONA KaXXOoW napannenbsHo obpabatbiBaeMoi
npobbl;

- npoueHTHoe 3HadYeHue genneyumn (obeaHeHus) NAC n NAL B kaxgon napannensHo o6pabaTtbiBaeMoi
npobe;

- cpefHee 3HadeHve npoueHTHow aenneuunn (obegHerns) NAC n NAL B Tpex napannensHo obpabatbi-
BaeMbIx Npobax, aHa4yeHus CO n CV.

[na kaxgoh nccnegyemMon XMMUYeckon NpoayKLmMn:

- CBeleHUs O MOSIBMEHUU 0CaKa B peakLMOHHOW CMEecH Mo UCTEYEHUN BPEMEHU UHKYDOMpOBaHUSA, ecnu
TaKkoBOW HabnwaaeTcs, a TakkKe 0 TOM, Obin N 0cafoK pacTBOPEH NOBTOPHO UMK yaaneH nytem obpaboTku B
ueHTpudyre;

- CBEAEHWUA O HanM4YmMm COBMECTHOIO 3MHUPOBaHNS;

- Npoumne HabnaeHUs, BaxHbIe 4NS pe3ynsTaToB UCCNeoBaHUs, eCni MMETCS;

- nnowaab nukoB NAC n NAL Ha anvHe BonHbl 281 HM AN KaXdol napannensHo obpabatbiBaeMoid
npobbl;

- NpoLeHTHoe 3HaveHune genneunn (obegHeHns) NAC n NAL B kaxxgoin napannensHo obpabaTeiBaemoi
npobe;

- cpegHee 3Ha4yeHWe npoleHTHon genneunn (obenHeHua) NAC u NAL B Tpex napannensHo obpabarthi-
BaeMblx npobax, aHayeHna CO n CV;

- cpegHee 3Ha4YeHue Ans 3HaveHu npoueHTHoW genneuun (o6eaHeHus) NAC 1 npoueHTHOR aennewmm
(obegHeHun) NAL;

- UICMONb3YEMYH MOAENbL NOCTPOEHUA NPOrHO30B U NPOrHO3HOE 3akrnodeHue no metony ADRA.

lNpoeepka keanughukayuu

- OTMETKY O TOM, YTO MUCMbITaTenbHasa nabopaTopMs cMorna NoATBEPAMTE CBOK KOMMETEHTHOCTb B WUC-
Nonb30BaHWWM SAHHOTO METoAA WCCMedoBaHUsA 40 Havyana ero perynspHoro NpUMeHEHWs MyTeM NpoBedeHns
ucnbITaHWA cneunansHo 0TOBpaHHON NS 3TOr0 XMMUYEeCKOW NMPoayKLUWUA.

OueHka pesynbmamos

- onucaHue Nobbix He3annaHMPOBaHHbIX M3MEHEHWI, BHECEHHbBIX B METOAWKY MCMbITAHWIA;

- aHanu3 pe3ynbLTaroB, NONyYeHHbIX C MPMMEHEHNEM MeToaa uccriegoeanua ADRA, ¢ y4eToM cooTBET-
CTBWUA MX 3HAYEHWI JuanasoHam, ykaszaHHbiM B 3.3.4.7.

Bbigodhbi

3.4 CeHcmnbunusauma Koxu in chemico. KuHeTM4YeCcKUMn NpsAMON aHaNM3 peakuyMoHHON
cnocobHocThn nentugor (kDPRA)

3.4.1 UcxogHble NnonoXeHWA, NPUrogHOCTbL U OrpaHnyYeHus

3.4.1.1 Metopn kDPRA npegHasHayeH ons onpeaeneHnsa MCXO4HOro MonekynsipHoro cobeitusa AOP ons
CEHCMOMMM3aLUnnM KoM, a UMEHHO peakuMi ¢ Benkamu, nyTeM KONMYeCTBEHHOM OLEHKW pPeakuMOHHOW cno-
CODHOCTM Wccnegyemon XMMUYECKOM MpoAyKUMWM MO OTHOLLEHWUIO K MOAENbHBEIM CUHTETMYECKMM NenTugam,
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B COCTaB KOTOPbIX BXOAUT LMCTEMH, HA OCHOBE AaHHbIX O NPOAOIKUTENBHOCTU peakumMm U KOHUEHTPaUumn Xu-
Mu4eckon npoaykumu [52], [53]. MeTog ocHOBaH Ha BbIYUCAEHWUM COOTBETCTBYIOLLMX 3HAYEHNIA KUHETUYECKUX
KOHCTaHT CKOPOCTM peakLuv 1 norapudmMa MakCMManbHON KOHCTaHTbI CKOPOCTK (3HaveHus log k., B ol M—1)
ONA UccrnegyemMon XMMWYECKoW NPOoaYKLWNA C LIEMNbI0 UX NOCNeayLero MCNonb3oBaHWs Ans Keanvgukauum
XUMUYECKOIN NpoAyKUWUK, CNOCOOHOM Bbi3biBaTb CEHCUBMMM3ALMIO KON, OTHOCSLLENCA K NogKknaccy onacHo-
cti 1A cornacHo CI'C OCH (T. e. B cocTaBe nogknacca onacHocty 1A), 1 XUMUYECKO NpoayKuMn, He noane-
Halen OTHeCeHWI0 K JaHHOMY NoAKnaccy onacHOCTU (T. €. BHe nogknacca onacHocty 1A), a UMEHHO Takow,
KOTOpasi JOMKHA KnaccuruumnpoBaThCs Kak NpuHagnexallias K nogknaccy onacHoctu 1B mnu He umetrowasn
kaTeropuu cornacHo CI'C OOH [54]. C TeopeTU4ecKoin TOYKM 3peHUs, 3HaHNEe KOHCTaHThl CKOPOCTU peakLum
MeXay MCCreayeMon XMMMYECKOW npogykuMen 1 Benkamu, BXOAALKMMKW B COCTaB KOXMW, NO3BOMSET paccyu-
TaTb KONMWMYECTBO anuTona, 06pasyoLLerocs u3 HEKOTOPOro 3a4aHHOro KONMYecTBa XMMUYECKOW NPOAYKLMK, U
onpeoennTb pasMmepsbl 403bl, Heobxogumon onsa obpasoBaHnsa KonuyecTBa anuMTona, 4oCTaToOYHOro Ans pas-
BUTWSA CeHCcMBMNuaaumm, a cnegoBaTenbHO, OHa MOXKET paccMaTpUBaTLCA B KaYeCTBe NMoKasaTtens, xapakre-
pU3yHOLLEro He TOMNBKO CKOPOCTL NMPOTEKAHUSA peakUnn, HO U CEHCUBUITU3UPYIOLL Y0 CMOCOOHOCTE XMMUYECKOH
npogykuuu. Ha npakTuke no pesynsratam oUeHUBaHus ceHcubunuanpyrowmux ceoncts 180 HauMeHOBaHUNA
XUMWUYECKOW NPOAYKLUUU 3HAYEHWE KOHCTAHThLl CKOPOCTU peakuuy NpogeMOHCTPUpPOBAno Haubornee cTporyto
33aBUCMMOCTb OT YPOBHSA CEHCUBWMMM3UPYIOLLENA cnocOBHOCTM MccnedyeMon XMMUYEeCKOW NpoayKUuuKn cpeau
BCEX KOHTPOMMpPYEMbIX MapaMeTpOR, BLINMOIIHEHUE U3MEPEHUI KOTOPLIX NpeaycMaTpuBaeTca TpeboBaHUAMU
HacToswero ctangapta u [15], [16], [54].

3.4.1.2 YctaHoBneHo, YTo npuMeHeHue Metoga kDPRA B nabopaTtopun He TpebyoT npegBapuTensHoro
0byuyeHus cneumnanuctor [55]. B npouecce BanugalMOHHOIO UCCNeAOoBaHUA NPy onpegeneHn XMMUYeCcKon
npoaykuuu, npuHagnexallen k nogknaccy onacHoctu 1A cornacHo CI'C OOH, obulee 3HavyeHne BHyTpuna-
BopartopHoi BocnpouzeogumocTu ans metoga KDPRA no gaHHbIM uUchbITaHUA 24 HAUMEHOBAHUI XUMUde-
ckoll mpoaykuum coctaBuno 96 %, a cpegHee 3HadYeHue MexnabopaTopHow BocnpoussogumMmocTn — 88 %
COOTBETCTBEHHO [55]. Peaynbrarthl BanugauMoOHHOIO uccrnegoBaHua [55] Hapady ¢ pesynstataMmu Apyrux ony-
BrnivkoBaHHbIX UccnenoBaHui [3], koTopble cogepxaT cBedeHus o 180 XxMMUYecknx BeLecTBax, BXOOsALWMNX B
obnactb npumeHeHus metona kDPRA, cBupgeTenscTByOT 0 ToM, 4To MeTtog kDPRA nozsonser pasnudarb
BELLECTBa, CNOCOBHbIE BbI3bIBATE CEHCUMBUNMU3ALMWIO KOXN U nognexaliue OTHECEHUID K NogKnaccy onacHo-
ctu 1A cornacHo CI'C OOH, 1 xuMuyeckyo NpoayKuui, He NoANeXallyo OTHECEHUWIO K AaHHOMY Noaknaccy
onacHocTh cornacHo CIFC OOH (T. e. BHe nogknacca onacHocTn 1A), co cbanaHCcMpoBaHHOW TOYHOCTBHO 85 %,
4yBCTBUTENbHOCTLIO 84 % (38/45) 1 cneundunyHocTbio 86 % (116/135) no cpaBHEHMUIO ¢ pesynsTatamu aHano-
TMYHbIX MccregoBaHuin no metony LLNA [54]. CpaBHeHWe pesynbTaTos, NOMyYeHHbIX C NPUMEHeHeM MeTo4a
kDPRA, n cBefeHuin, npefcraBneHHblx B 6ase gaHHbix OECD LLNA, dhopMupoBaHne KOTOPOW OCYLLECTBNA-
nock ¢ yyetom TpebGoBaHui [66], Takke gaeT Bnnskme K ykasaHHbIM 3HadeHus paboumx xapaktepuctuk!). Ans
123 (n3 180) HanMeHOBaHW NCCeq0BaHHON XMMUYECKOW NPOAYKLUMM, MMEILLEN AaHHbIE O ceHecnbununsaumm
KoKW y yenoseka [56], [57], cbanaHcMpoBaHHas TOMHOCTb MPOrHO3WPOBaHWA Pa3BUTUA KOXHOWM CeHCUbWUnu-
3aumKn y yenoeeka 3aduKcupoBaHa paBHol 76 %, yyBcTBUTENLHOCTE — 64 % (21/33), a cneuMdmnyYHOCTL —
89 % (80/90) [54]. Kpome Toro, cnegyer yunTbiBaTb, YTO ANs 9TaNOHHbLIX 3HAYEeHWA, YCTAHOBMNEHHbIX NyTeM
NpOBeAEeHMS UCMbITAHWA Ha YenoBeke, MOryT ObiTb XapakTepHbl CylwecTBeHHO Gonee BbICOKME MoKasaTenu
HeonpeaeneHHocTu?). B cBOIO oyepeab Npv NOATOTOBKE OLEHKU 3 EKTUBHOCTM NPUMEHEHUS METOLOB Onpe-
JeneHnsa ceHcmbunuaauum Koxu, He TpedyloWnX MCMonNb30BaHUsA NOAOMNLITHLIX KUBOTHBIX, BAXXHO MMETh B
BUAY, YTO nNpumeHeHne metoga LLNA, paBHO kak u gpyrux MeToAOB, KOTOpble NpeanonaraT npoBedeHue
WCMNBITAHUHA HAa KMBOTHBIX, MOXET He B NMOMHOW Mepe packpblBaTb XapakTep BO3AeWCTBUSA Uccnedyemoin XuMu-
4YeCcKOoW NPOAYKLMW Ha OpraHuaM Lienesoro 6Monornyeckoro Buaa, npedcTaBnsowero OCHOBHOM MHTepec ANS
vccnegoBartenein, T. €. Ha opraHnam Jyenoeeka. Tak, nocne obpaboTkn Habopa gaHHbIX Ans 123 HaumeHoBa-
HUIA XMMWYECKOW NpoayKuMK, OLeHKa ceHenbnuanpyoLlero NnoTeHUMana KoToOpoi Npy BO3OeNCTBMM Ha KOXY
yenoeeka Bbina NogroToBneHa ¢ npuMeHeHnem metoda kDPRA, conoctaBuMble cbanaHCcUpoBaHHbIE 3Ha4ye-
HWA TodHOCTU AnA MeToaa LLNA npu onpegeneHMm XMMM4eCcKorM NpoayKuuK, OTHOCKMMOW K MOAKMAaccy onacHo-
ctu 1A cornacHo CI'C OOH, coctaBunu 73 %, yyscteutensHoctn — 55 % (18/33), a cneunduyHoctn — 91 %
(82/90). Ncxoas M3 MMEerLLNXCs AaHHbIX, YCTaHOBMNEHO, YTo obnacte npuMeHeHns metoga kDPRA Bkniouaet

1) B pesynsTate cpasHeHus Habopa AaHHbLIX MccnenosaHuii no metogy LLNA, cdhopmnposaHHoro ¢ yueTtom Tpebo-
BaHui [66], cbanaHcypoBaHHOE 3HAYEHWE TOMHOCTM paccMaTpuBaeMoro Mmetoda coctaeuno 85 %, YyBCTBUTENBHOCTU —
82 % (31/38), a cneuuduyHoctTu — 88 % (102/116).

2) B peaynbrate cpaBHeHWs HaBopa AaHHbIX O Pa3BUTUM KOXHOM CeHCUBMNN3aLMKM y YenoBeka, cchopMUPOBaHHOTO
C y4deToMm TpeboBaHui [66], cbanaHcupoBaHHOe 3HAaYeHWe TOYHOCTKM paccMaTpuBaemoro Metoga coctaBumno 67 %, yye-
cTeBUTENnbHOCTM — 53 % (9/17), a cneuundudHocTn — 81 % (25/31).
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B cebsa XMMWYECKY0 NPOOYKLWIO C PasfMyYHbIMKU OPraHUHeckUMK (PYHKLMOHAMNbHBIMK rpynNnamMn, MexaHnamamm
pa3BUTUA peakuuil, CeHCUBUNU3NPYIOLLUM MOTEHLMANOM NPpU BO3OEeNCTBUKM HA KOXY (NOATBEPXKAEHHBIM NyTEM
npoBeAeHus UCMBITaHUIA in vivo), a Takke pasnuyHbiMU PU3NKO-XUMWYECKUMKW CBONCTBaMHK [54].

Mo uToram npoBefeHHOW He3aBMCUMOW 3KCNepTHOW oueHkn [67] metog kDPRA npusHad HaydHo obo-
CHOBaHHbIM W MOXET NPUMEHATLCA ANA OTHECEeHUA XMMUYEeCKO NPoaYKLWK K Nognexallen u He nognexaluen
K nogknaccy onacHoctu 1A (T. e. BHe nogknacca onacHocTu 1A) cormacHo CI'C OOH [58]. Takum obpasom,
meTton kDPRA moxeT paccmaTpuBaTbhca (i) B Ka4ecTBe BCMOMOraTtenbHOro Metofa uccrnefoBaHus, npegHa-
3Ha4YeHHOro Ans npoBejeHus Bonee TOYHOM KNaccMuKaLMm XMMUYECKON NPOAYKLUN, BKITIOYEHHOW B Knacc
onacHocTh 1 cornacHo CIM'C OOH no cnocoBHOCTKY Bbi3biBaTb CEHCUBMMNU3ALMIO KOXM, B COOTBETCTBUM C O0-
NOMHUTENbLHO BhIAENAEeMbIMKU NoAKkaTeropusaMmu nubo (ii) B kKauecTee caMOCTOATENBHO NPUMEHAEMOro MeTofa
nccrnegoBaHuns, NO3BOMAKLWEro, NPKU YCIOBUW MOMYyYEHUA MOMOXUTENbHBIX Pe3ynsTaToB, HernocpencTBeHHO
KrnaccudMumpoBaTe TY UMW MHYI0 XMMUYECKYI0 NPOoaYKUWKD B COOTBETCTBUM C NofdKnaccom onacHocTtu 1A co-
rnacHo CI'C OOH, ecnun nogobHasa BO3MOXHOCTE NpeAycMOTpeHa AeACTBYOWUM 3aKOHOAATENLCTBOM.

3.4.1.3 Nog «mMccnegyemon XMMUYecKon NpoaykumMeny Ans uenen HacTosAwero ctaHgjapra noHMMmaeTcs
NpoayKUuusa, KoTopasi NoABepraeTcs UCMNbITAHNAM; UCMOMNb30BaHWe aHHOMo TePMWHA He CBA3aHO C BO3MOXHO-
CTblo NpuMeHeHus metoga kDPRA ans nccnegoBaHus BeWecTB W/unu cmeceid. [JaHHbIA MeTod HENPUMEHUM
0N UCCnenoBaHna coeaMHEeHWn MeTannos, peakuun KoTopblix ¢ 6enkamMmm npoTekaT B COOTBETCTBUM C Me-
XaHM3MaMu, OTITMYHbIMKW OT KOBarneHTHoro cesa3biBaHus. Metog kDPRA namepsieT peakuMoHHY cnocoBHOCTb
uccriegyeMon XMMUYecKon NpoaykKuun TOMbKO C UUCTEUHCOoOepXalluMm nentnaamu, COOTBETCTBEHHO, Npo-
OyKUMSA NPOABASAET BbICOKYH CEHCUMBUMM3MPYIOLW Y0 CNOCOBHOCTE C NIM3UHOM, TaK Kak HEKOTOpbIe auunrano-
reHuabl, heHonbHbIe 3hUpbl UNW anboernabl OTHOCATCA K 06NacTu NPpUMeHeHWs AaHHOro MeToaa. M3secTHo
HECKOMNbKO HAUMEHOBaHWIA XMMUYECKON NpoayKunu nogknacca onacHoctu 1A cormacHo CI'C OOH, cnocob-
HOW BbI3biBATb CEHCMBOUMMU3ALMIO KOXW, KOTOpas pearvpytoT UCKMKYUTENBHO C ocTaTkaMu nuaunHa. cnonb-
30BaHWE B paMKax MHOrOYpPOBHEBOW CTpaTernn UccnefoBaHUs JaHHbIX UCMbITAHWIA, MPOBOAUMbBIX MO METOAY
DPRA vnn ADRA, onga npoBepkn Hanuyua y uccnegyemon XMMWUYeCcKoW NPoaoyKUuMK BbICOKOW peakuWoHHOW
CMocoBHOCTU K MU3MHY MO3BOMSAET YTOYHUTL NOMYYEHHbIA pe3ynsTaT BO MHOTMX NofobHbIx crny4yasx. [MNpose-
OeHWe nccnefoBaHuil XMMWYECKoW NpoayKumMy, He obpasytolLe KOBaneHTHbIX CBSA3E C NenTuaamu, HO Crno-
coBCTBYIOLWEN MX OKUCNEHMIO (T. €. AUMEpU3aL My LMCTEUHA), NOTEHLNANBHO MOXET MPUBOAUTL K MOMYYEHWUIO
3aBbILLEHHON OLeHKM denneuun (obeaHeHWA) NeNTUAOR, a CNeA0BaTENLHO, K BbiAade NOXHOMONOXNTENbHbIX
NMPOrHO3HbIX 3aKNKYEHWIA U/UIN OTHECEHWUIO NCCNedyeMON XMMUYECKOW NpoayKuumn kK bonee BbICOKOMY Knaccy
no peakUuMOHHOW cnocoBHOCTK, YEM TOT, K KOTOPOMY OHa NpUHAANEXWT B AeAcTBuTeNnsHocTu. Metoa nccne-
JOBaHuWs, onucaHHeln B 3.4, npencraenser cobon mertoq in chemico, He yYUTLIBAKOLWNWA B3aMMOOENCTBME
uccnegyemMor XUMWYECKOW NpoaykumMm ¢ Mmetabonuyeckon cuctemoin. OH He MO3BOMSIET TOYHO ONpefenuTb
peakUMOHHYI CNOCOBHOCTb XMMWUYECKON NPOAYKUMKW, OMS PACKPLITUA CeHCUMBUNU3npyoLLero noTeHyana Ko-
TOpOW NpW BO3AEWCTBUM HA KOXY TpebyeTcs ee npeaBapuTensHas buonoruyeckas aktueauns depmeHTamm
(T. e. nporanteHamu). OgHako BbINO YCTAHOBIEHO, YTO OFPaHUYEHUs B OTHOLLEHUMW UCCIeqoBaHUs nporanTe-
HOB MEHee BbIpaXKeHbl Ars XMMUYECKOW NMpooyKUMKU, CNOCOBHOM OKasbiBaTb CUITbHOE CeHCMBMNuanpyrLlee
BO30EeWCTBME, MO CPAaBHEHWIO C TOM XMMUWYECKOW NMPOAYKUWEeR, CeHCMbunmampywas cnocobHOCTE KOTOpOW
HeBenuka [54]. Xumuueckue BeLLECTBa, KOTOpPble MPOSABMASAT CBOW CEHCMOWNM3WpyKOLWKWe CBOMCTBa nocne
abuoTnueckon TpaHcdhopmaumu (T. . MperanTeHbl), NPaBWiLHO ONPeaensarTcsa ¢ NPUMEHEHMEM METOA0B UG-
cneposaHui in chemico [59], [60]. HanpoTmB, oueHKa ceHcubunuanpyLen cnocobHOCTU NperanTeHoB, Nog-
BEPKEHHLIX CMOHTAHHOMY DBLICTPOMY OKWUCMEHUID, C ucrnonbaosaHnem Metona kDPRA (paBHoO kak n nwboro
OPYroro Metona MccrnefoBaHUs CeHCMBMNU3aLunum Koxu in vitro) MOXeT 0KasaTbCHa 3aHUKEHHOW 13-3a NpUcyT-
CTBUWS OTNOXEHHON (hasbl OKMCIEHWA, CHUXKAKLLEN 0BLL Y0 CKOPOCTb peakuuu. Takum obpasom, pesynbsTarhl,
nony4eHHble C MPUMEHEHWEM OaHHOTO MEeToda WCMNbITAaHWN, eCrv OHW He CBUAETEeNbLCTBYHT 006 OTHeceHun
uccrnegyeMon XMMUYecKoW NpoaykuMu K nogknaccy onacHocTu 1A, cnefyeT paccMaTpuBaTh C YY4eTOM dei-
CTBYHOLLMX OrpaHUYeHni (CM. Takke npunoxeHune G), a UMEHHO:

- ONs apoMaTUYeCKUX aMVHOB, KATEXUHOB WNKW TMOPOXUHOHOB MOXeT NnoTpeboBaThCsa MonyveHue Oo-
NOMHUTENbHLIX AAHHbLIX, NOATBEPXKAAILINX UX HA3KYH peakLMOHHYH CNocoBHOCTL axe B YCNOBRUSX, CNOCO6-
CTBYIOLLMX OKMCIEHWIO;

- ANA auMnranoreHMaoB, eHoNbHbIX 3UPOB N anbAernaos, 3bupaTensHO pearvpyLwLmnx ¢ N1uan-
HOBbIMW OCTaTKamMu, HanpumMmep, B COOTBETCTBUM C pe3ynsratamu uccnegoeanui no metogy DPRA vnu ADRA,
MOryT noTpeboBaTbCA OONONHUTENbHbIE AAHHLIE ANA NOATBEPKOEHUS HU3KOW peakLMOHHOW CNOCOBHOCTMH.

3.4.1.4 Vccnegyemasa xuMudeckasa npogykuus OomkHa obnagatb pacTBOPUMOCTLIO B COOTBETCTBYIO-
LeM pacTBopuTene npyM MakcuMansHO BO3MOXHOW KOHUEHTpauuu, cooTeseTcTByowen 20 mM.
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3.4.1.5 Ecnu uccnegyemasi XMMn4eckasl NpogyKLuMa He MOXET BbiTb MONMHOCTLIO pacTBOpPEHa Npu yka-
3aHHOM 3Ha4YeHWn KoHueHTpauun (cM. 3.4.3.2.1 1 3.4.3.2.2), BO3MOXKHO NpoBedeHue WUCCrnegoBaHuda Mnpu
Bornee HWU3KMX 3HAYEHWSAX KOHLEHTPaUMW MpW YCrOBWWU, YTO OHW MO3BONANT ONPEAEenuUThb 3HaYeHue K. ..
(T. €. MaKCUManbHOEe 3HAYEHWE KOHCTaHThI CKOPOCTU (B c'1M'1), onpenensieMoe Ha OCHOBE KMHETUYECKUX MO-
Kasarenen peakuuu Ona JaHHOro BellecTBa B npolecce npuMmeHeHnsa metoga kDPRA (cm. 3.4.4.1.5)). B no-
LOBGHOM crny4ae NonoXUTENbHbLIA pe3ynsTaT MCCnegoBaHnii, NO3BONSOLWMIA MPU NOAFOTOBKE MPOrHO3HOrO 3a-
KMHOYEHUS OTHECTM UCCNEedyeMy XUMUYECKY NpoayKuuio K nogknaccy onacHocti 1A cornacHo CI'C OOH
(1. e. log k. 2 —2,0), BCe elle MOXeT paccMaTpusaTbCA Kak [40KasaTenbcTBO CnocobHOCTU nccnegyemon
NPOOYKLMWU BbI3bIBATL CEHCUDUNN3ALIMIO KOXW, TOTOA Kak Nony4YeHne oTpuLaTensHOro pesynsrarta (T. e. akTUB-
HOCTb He BbisiBNeHa unu log k.. < —2,0), HaNpoTKB, He NO3BOMSAET C YBEPEHHOCTLIO CyauTh 06 oTcyTCTBMK Y
XUMWUYECKOW NPOOYKLUWN CEHCUBUNMMN3UPYIOLLMX CBOWCTB.

3.4.1.6 Metog kDPRA ocHoBaH Ha ucnonb30BaHuK aHHbIX PnyopecLeHTHbLIX U3MEPEHNIA, MO3TOMY MpPU
NOArOTOBKE W NPOBEAEHWM UCCNEeN0BaHNA Ba)KHO NPeaoTBpaTTe Taknue NOoTEeHUManbLHO HexenaTenbHble AB-
TNEeHUs, Kak aBTonyopecLeHLNs UCCrnegyemMoro XMMnU4eckoro BeLLecTBa, ralieHue nyopecLeHUnM unu Baa-
UMOZENCTBME BELLECTBA C COOTBETCTBYHOLLMM (PryopeCcLeHTHLIM peakTUBOM (MOHOBpomMBuMaHom). [ina atoro
HeobxoO4MMO NPOBECTU aHanu3 KOHTPOMbHLIX Npob nccneayemMoro BellecTsa, onucaHHbix B 3.4.3.3.3, u oue-
HUTb 3aBUCMMOCTb MeXay onpefenseMbiM ypoBHeM Aenneuun (obegHeHWsa) NenTMAoB U NPOAOMKUTENEHO-
CTb0 MHKYOMpPOBaHWS. XMMUYECKME BELLeCTBa, UMeloLMe B CBOEN CTPYKTYPE NEepBUYHYID CynbrnapuaHyo
rpynny (Truonbl), He MoryT BbiTb MccnenoBaHbl MeTofom kDPRA, Tak kak Tvonosas rpynna cnocobHa BcTynatb
BO BzauMogencTeme ¢ moHobpombumarom (cm. 3.4.2.1), BbidbiBasi dryopecueHumnio. AHanorMYHbIe ykasaH-
HbIM BbILLE OrpaHUYEHUsT AENCTBYIOT ANA XMMUYECKMX BELLEeCTB, KOTOphble MOABEPKEHbL! PA3OXEHWKO C Bhbi-
aeneHnem cBobogHOW cynbMruapuaHoON rpynmnesl B YCNOBUSAX, NPEeOyCMOTPEHHBIX ANS BLINONHEHUS aHanuaa
(HeMTpanbHaa KMCNOTHOCTL, BOAHLIA pPacTBOP).

3.4.1.7 Metog mnccnegoeannsa kKDPRA cunTaetrca TeXHMYECKM NpMMeHWMMbIM ANS NpoBedeHWa Wccre-
0OBaHNIA MHOTOKOMIMOHEHTHbIX BELECTB U CMECEWN BELLLECTB C U3BECTHLIM COCTABOM, XOTS BO3MOXHOCTbL €ro
NpUMMEHEHUA ANs 3TUX BelecTB He bbina u3ydyeHa B npouecce Banujauum meTofa. B aTom cnydae oblias
cTeneHb YNCTOTbl MHOTOKOMMOHEHTHOMO BeLecTBa MOXeT ObiTb YCTAaHOBMNEHa Ha OCHOBE CYMMbl JONEer ero
COCTaBMSALWMX (UCKMOYasa BoOy), a ycpeoHEeHHOe 3HaYeHUe MOMNEeKYNAPHON MacChl — pacCYMTaHO UCXoasa u3
CcOBCTBEHHLIX 3HAYEHWIA MOMNEKYNSAPHOM MaccChl KaxXO0W TAKOW COCTaBnswLllen (MCKMoYaa Boay) U 4onu, Ko-
Topasi Ha Hee NPUXoOUTCA. ITU 3HAYEHUS CTEMNEHU YACTOThI U YCPEAHEHHbIE 3HAYEHWST MOMEKYNsPHOW Macchl
3aTteM MoryT BbiTb MCMNOMNB30BaHbl ANSA BLIYMCNEHUS 3HA4YEHUSA MacChl UCCNeayeMoin XMMUYECKO NPoayKLMM,
HeobxooMMOoro AnA NPUroTOBNEHUst pacTBopa ¢ koHueHTpauuen 20 MM. PeaynbtaThl NCCNenoBaHnii cMecen
M MHOTOKOMTMOHEHTHLIX BELLLECTB U3BECTHOMO COCTaBa MOTYT HOCUTh HEMWHEWHLIN XapaKkTep, COOTBETCTBEHHO,
npyM UX OUEHWBaHUW criefyeT PYKOBOACTBOBATLCHA MOMOXEHWSAMW, npuBedeHHbIMKM B 3.4.4.2.2. YTo KacaeT-
Csl CMEeceln 1 BeLecTB C HeonpedeneHHbIM UMM NepeMeHHbIM COCTABOM, MPOAYKTOB KOMMIEKCHbLIX peakuui
unu BMONOrMyecKMx MaTepmarnos (T. e. BelecTB, B COBOKYMHOCTK paccmatpuBaemMbix kak UVCB), To oueHuTb
WX CBOWCTBA C WCMOMB30BaHMEM TeKylLel MOLEenu NocTPOeHWs MPOrHO30B HEBO3MOXHO W3-3a HEODXOAUMO-
CTW onpefeneHnst MoMsAPHbIX COOTHOLWEHWA. [pu M3y4eHun Lienecoobpas3HoCTM NPoBeAeHUs UCcneaoBaHui
onpefeneHHblX CMecen BELLECTB, TPYAHO NoAOAKLWEeNcs aHannay XMMUYecKon npoaykumMm (Hanpumep, He ob-
nafarllen 0ocTaTovyHOW cTabunbHOCTLI) NMMB0 XMMUYECKON NPOoAYKUWK, HEe OTHOcALenca K obnactu npu-
MEHEHWS, ONUCaHHON B HACTOSILLEM CTaHOapTe, cneayeT 3apaHee OLEHUTbL BO3MOXHOCTb MOMYyYeHUs Hay4uHO
0D0CHOBaHHbIX Pe3ynsTaToB Nocne NpoBeAeHust UCnbiTaHWi. Mpu HanM4YUy OoKasaTensLCTB, CBUMAETENbCTBYIO-
LLMX O HEMPUIOQHOCTWU MeToAa ANA UccnefoBaHW onpefeneHHbIX KaTeropui XMMUYecKon NpoayKUnK, ero He
cnefyeTt NPUMEHsITb C 3TUMKU KOHKPETHBIMKW KaTeropusamMum XMMUYeCcKOW NPOayKLNN.

3.4.1.8 Metog kDPRA npegHasHaveH Ond YCTAHOBNEHUA pasnuyuusa Mexny XMMWYeCKOW MpoayKuuen,
crnocoBHON BbI3bIBATh CEHCUBMNM3ALMIO KOXK U NoANEXalleln 0OTHECEHWIO K nogknaccy onacHocty 1A cornac-
Ho CT'C OOH, 1 xumMuyeckon npoayKuMen, He noanexallein oTHECEHUI K Noaknaccy onacHoctu 1A (T. e. BHe
nogknacca onacHoctu 1A) cornacHo CI'C OOH [54]. Kak n gna nmoboro metoga nccrnefoBaHus, OCHOBaHHOTO
Ha KN4YeBblX cobbITUAX, adhdhekTUBHOCTb NpuMeHeHns Mmetona KDPRA HeobxooMMo AOMNOMHUTENLHO oue-
HUTb B COYETaHUWN C anbTepHaTUBHbLIMW MeTodamu uccrieqoeadus, Takumu Kak DPRA nnn ADRA, B pamMmkax
MHTerpMpoBaHHbix nogxonos IATA nnu DA ¢ Lenbio BCECTOPOHHEND aHanuaa npuynH paspuTtus ceHcmbunumaa-
unm koxu [54], [61].

3.4.2 CywHoCTb MeToAa UCNbLITAHUSA

3.4.2.1 Metog kDPRA npegctasnsieT cobor mogndmkaumo metoga uccnegoeaHua DPRA, peannsyemo-
ro B ycnoBusax in chemico (oaHHbIi MmeTog onucaH B 3.2). No ananorun ¢ DPRA metog kDPRA npegycmatpuBa-
eT Ucnonb3oBaHne uuctenHcogepxawero nentuga (Ac-RFAACAA-COOH), Ho B oTnMYMe OT HEero McknyaeT
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BO3MOXHOCTb WMCMNOMb30BaHWA NMU3MHCOAEPKaLLMX nenTuaoB. KoHe4vHble 3Ha4YeHWA KOHUEeHTpauuu pacTeopa
ucnonb3yemMoro ansa ucneitaHuin nentuga (0,5 mM) n peakumoHHom cpeapl (25 % aueToHnTpuna B pocdartHoM
OydepHom pacTeope), ycTaHorneHHble ana kDPRA u DPRA, oavHakoebl. B To Bpems kak DPRA onuckiBaeT
BbIMOMHEHWE U3MEPEeHU NULLb NPK OOHOM 3HAYEHUW KOHLEeHTpauuu UccrnegyemMon XUMUYeCKOW npogyKuun
(5 MM B crnyyae Mcnonb30BaHUSA LUCTEMHCOOERKALLero nenTuaa) U Nk B O4HOW BPEMEHHON TouKe (224 u),
kDPRA ocywecTsnaeT napanfensHoe NpoBeAeHUe peakumm ¢ NATbIO pasnmMyHbIMW 3Ha4EHUSIMIW KOHLEHTPaLuun
(5,2,5,1,25,0,6251 0,312 5 MM) 1 B WwecTr pasnuyHbix BpemeHHbIx Todkax (10, 30, 90, 150, 210 n 1 440 muH)
npW 3HadeHun Temnepatypbl (25 + 2,5) °C. 3HavyeHue ocTaTodHOM KOHLEHTpaLUmMn uMcTenHcoaepx)atlero nen-
Thaa no OKOHYaHWW BpeEMEHU, OTBEAEHHOro AMs NpoTeKaHusl peakuuu, U3MepsieTcsl OCTAHOBKOW peakuuu ny-
TeM gobaeneHns moHobpombumaHa (monobromobimane — mBrB, MBE; CAS 74235-78-2). O6napatowmia
BbICOKOW peaKkUMOHHOW CNocOoBHOCTBI0 U He CrnocOBHLIA K camocTosATensHol dnyopecueHummn MBB BbicTpo
BCTYMaeT BO B3aUMOAEWCTBME C HECBS3aHHbIMMW LIMCTEMHOBLIMM MOMEKynamMmu MOAensLHOro nentuaa, obpasys
dryopecuUeHTHbIA KOMMANEeKe, MHTEHCUBHOCTL CBEYEHMSA KOTOPOro 3aTeM M3MEepPSIOT € Lenblo KONMYeCTBEHHOIO
onpefeneHns KoHUeHTpauMm Takmx Monekyn. Ecnu nokazaTens genneumn (obegHeHus) nentuaa npu camoi
BLICOKOW KOHLIEHTpauun nocneaHero npeseiwaeT 3HadeHue 13,89 % (MoporoBbIi ypoBeHb, MCNONb3YEMbINA NPY
ucnelTaHuax no metogy DPRA ans onpegeneHns nonoXMTeNsHOro pesynsrarta Ha 0OCHOBE MOAENW NOCTPOEHUS
MPOrHO30B, BKMKOYAOLLEN TOMNBKO AaHHLIE O LIMCTEWHE) U OH CTAaTUCTUYECKM 3Ha4YuMbIM obpasomM oTnuyaeTtcs
OT aHanorM4YHbIX NnokasaTtenen Ona KOHTPOmNbHbLIX NP0, coaepXallmx TONbKO 3TOT NenTud, TO BLIMOMHST BCe
danbHenwne HeobxodumMele pacqeTbl (B MPOTUBHOM Criy4ae WCCNegyeMoe XMMUYeCcKoe BELLECTBO NMpu3HawT
HEaKTUBHbIM B COOTBETCTBMM C MOLENbI NOCTPOEHUsSI NPOrHO30B, NokasaHHoW B 3.4.4.3.1).

CTposT rpacduk, oTpaxalLwuii 3aBUCMMOCTb HaTypanbHOro norapudpma ans 3HauyeHWin KoHUEeHTpaLun
He noaeepriierocs Aenneuyuu (0bedHeHWKO) NenTuUaa OT KOHUEHTpaUUn nccnegyemMon XMMUYEeCcKOn Npomyk-
UMM B Kaxadbll BbIOpaHHbIA MOMEHT BpemeHWU. Ecnu 3aBUCMMOCTb Ha rpadiMke HOCUT NUHEWHBIA XapakTep
(koadhdbmumeHT koppensumn npeebiwaeTt 0,90), onpefensioT HaKMNOH 3TOW KPUBOW, 3aTem OensiT CooTBeT-
CTBYIOLLEE 3HAYEHWE Ha 3HAYeHWe BPemMeHW WHKYOupoBaHus, 4TOObI MOMYyYUTb 3HaYEHWe KOHCTaHTbl CKO-
poctv B [MUH TMM~1]. MepeBoasT AaHHOe 3HayYeHMe KOHCTaHTbl ckopocTi B [c~'M~1] 1 BbiuMcnsaT nora-
pucM. MakcumanbHoe 3HayeHue No UToram HabnogeHuin B Noboil MOMEHT BpEMEHM NPUHMMAKT B Ka4yecTBe
log kg ¥, TakUM 06pasom, ycTaHaBNMBAKT MakCUManbHOe 3Ha4YeHUe KOHCTaHTbl CKOPOCTU — MepBUYHO-
ro nokasatens, onpegenseMoro B npouecce UcnbiTaHW. [JaHHOe 3HadYeHue OaeT KONMWUYECTBEHHYH OLEHKY
MakCUManbHON KMHEeTUYEeCKOW CKOPOCTW peakuun UccrnegyeMon XMMWUYecKoW MpoayKUMW C WUCMOoMb3yeMbiM
AN UCNBLITAHWA NeNTUAOM. 3HAYEHUS KMHETUYECKOM CKOPOCTU peakuMu, ONuckiBaloLLMe NPoLecc UCTOLLEHUS
UMcTeMHcoAepKallero nentTuaa, cny;art Ans yCTaHOBMEHWA pasnuynsa Mexay XMMUYeckon npoayKkumen, cno-
COBHOW BbI3BIBATE CEHCMBUMM3ALMID KOXW U NoANEXaLlell OTHECEHWIO K Nogknaccy onacHocTu 1A cornacHo
CI'C OOH, n xumn4eckon NpoayKUnen, He NoaNeXallen OTHECEHUIO K noaknaccy onacHocTtu 1A (1. e. BHe nopg-
knacca onacHoct 1A) cormacHo CI'C OOH. K nogknaccy onacHoctu 1A cornacHo CI'C OOH npu nogrotoBke
MPOrHO3HOIO 3aKMIYEHUA OTHOCAT XUMUYECKYO NPOAYKUMWIO, LEMOHCTPUPYIOLLYIO 3HaveHue log kmax 2 -2,0.
B ganbHenwem nonyyYyeHHoe 3Ha4YeHne KNHETUHeCKOM KOHCTaHTbl CKOPOCTU Takke MOXET ObiTb MCMONb30BaHO
B pamkax peanv3auuu KOMMIEeKCHbIX NoAXO4oB, Takux kak IATA unm DA, Ans oueHWBaHWs CeHCUBUNU3NPY-
lolWero noteHumnana nccnegyeMon XMMUYecKon NpoayKuUmn npu ee BO3AENCTBUU HA KOXY, BbIMOMHAEMOro no
HEMPEPLIBHON LLKane, Kak 3To NpeaycMoTpeHo TpeboeaHusMun oLeHK puckos [54], [61].

3.4.2.2 [lo Toro Kak NpUcTYNUTL K PerynsapHoMy NpUMEHEHUID MeToda ucnsiTaHusa, nabopartopum JOmx-
Hbl MOATBEPAWNTL CBOK TEXHMYECKYH KOMMEeTEeHTHOCTb MyTem WCCreqoBaHMs OeBSTU cneumnanbHo otobpaH-
HbIX XUMWYECKMX BELLECTB, MEPEYMNCITEHHbIX B NpUNoOXeHun H.

3.4.3 MeToguKa UCNbLITaHUNA

B ocHoBy paccmatpupaemoro metofa nonoxex npotokon kDPRA DPRA DB-ALM Ne 217 [62], cooTBeT-
CTBYHOLLMW NPOTOKONY, paHee NpUHATOMY ONA NpoBeAeHWs BanMaauUOHHOIO UCMbITaHWS, B pOnu KoopauHa-
TOPOB KOTOPOrO BbICTYNanu 3auHTEPECOBAHHLIE NPEANPUSATUS NPOMbILLINEHHOCTU. 3TOT NPOTOKON PEKOMEH-
O0BaH ANS NOBCEMECTHOro UCMOoNb30BaHNA NMpy BHEAPEHUM U NPUMEHEHW JaHHOro MeToda B NabopaTtopHOA
npakTuke. CBegeHns 06 OCHOBHbLIX COCTaBMSALWMX M npoueaypax Metoga kDPRA npencTaBneHbl HUXe.

3.4.3.1 NMpurotoBneHne pacTBOPOB LUCTEUHCOAEPKALLEro nentuaa

VMcxopHbin pacTBop uuctenHcogepxallero cuHtetudeckoro nentuaa (Ac-RFAACAA-COOH) co ctene-
HbH YNCTOTLI HE MeHee 95 % fomKkeH BbITh CBEXENPUIOTOBMNEHHLIM NEPES HaYyanom MHKyBbupoeaHus nentuaa
C vccrnegyemoin XumMmu4eckon npogykumen. KoHevHoe 3HadeHne KoOHUEeHTpaLuMy LucTenHcodep allero nentu-
da B pochaTHoM OydpepHom pacTBope c 3HadeHneMm pH = 7,5 gomkHo coctaenats 0,667 mM gns uccnegy-
eMON XMMUYEeCKoW NPoayKUWK, pacTBopAeMol B aueToHuTpune, n 1,0 MM — gnga uccrnegyeMon XuMU4eCcKon
npoayKuun, pacteopsieMoin B dpocchaTtHom Dydhepe co 3HaqveHnem pH = 7,5.
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3.4.3.2 MpwvrotoBrneHue npobbl nccnegyeMon XMMMWYecKon NpoayKuun

3.4.3.2.1 lNepen npoBegeHMeM aHanu3a KOHTPONUPYIOT PacTBOPUMMOCTb WCCAEeayeMOW XMMUYeCKOW
NpoayKLUK B MOOXOASALLEM BelllecTBe-HOcUTene. B kauecTBe HOCUTENS UCMOMb3YHT XUMUYECKA HEAKTUBHOE,
crnocofbHoe cmellnBaTLCA C BOOOW BellecTBO, obecnednBatoLlee NOMHOE pacTBOPEHWE UCCNeayeMOn XUMU-
4YecKon npoaykuuu. PacTBOPUMOCTbL KOHTPOMMPYIOT BU3yanbHO, MpU 3TOM OCTATOYHbIM MOATBEPXOEHUEM
MOMHOrO PacTBOPEHMA 3TOM NPOAYKUMM cHuTarT obpasoBaHne npoapaqHoro pacTteopa. Hanbonee npeano-
YTUTENMbHbIM A5 UCMOMb30BaHUA BELLeCTBOM-HOCUTENEM ABMAETCHA aueToHnTpun. Ecnv nccnegyemas xumu-
yeckas NpoayKuusa He pacTBOPSAETCH B aLETOHUTpUIe, crnegyeT pacCMOTpeTb BO3MOXHOCTbL e pacTBOpeHus
B chochaTtHoM BycepHoM pacTBope co 3HadeHuem pH = 7,5. LlenecoobpasHocTs MCNOMNbL30BAHUS OPYrux
BWJOB BELLECTB-HOCUTENEN K HACTOSALLEMY BPEMEHMW eLle He NPOBEpPEHa 3KCMEepPUMMEHTAaNbHO, OQHAKO Takoe
MCMNOMb30BaHWe HE MCKMIOYaeT s, ecnu [0KasaHo, YTo BellecTBa-HOCUTENWU HE OKa3bIBalOT BMUSHUA Ha aHa-
K13, 3TO 03HAYAET, 4TO BCE KOHTPOIbHLIE NPobbl MOrYT OblTh NPUIOTOBMNEHbLI C UCTMOMB30BAHMEM TOrO e ca-
MOrO BeLleCTBa-HOCUTENS, a 3HaYeHUsA CKOPOCTW peakumnun, nonydaemble AN MoMoKUTENbHON KOHTPONbHOW
npobbl 1 UccnegyeMon XMMWYECKON NPoaYyKUMKA COMMAacHo CMMCKY ANs NPOBEpKWM KBanudukaummn, HaxoaaTces
B Npefernax ouanasoHoB, yKkasaHHbix B 3.4.4.2.1 n npunoxeHun H K HeMy CoOTBETCTBEHHO. BaXHO OTMeTUTh,
4YTO MCMNOMb30BaHMe B kadecTBe BelwecTBa-HocuTensa AMCO MoxeT npuBecTy K AuMepu3al M nentTuaos.

3.4.3.2.2 lNpeaBaputenbHO NOArOTOBNEHHbIE HABECKW UCCredyeMon XMMUYeCcKoW Npoaykumn nomeLla-
HOT B CTEKNAHHbIE (bnakoHbl U PacTBOPSIOT HEMNoCcpPeACTBEHHO nepeq NpoBefeHUeM WUCMbITaHUIA B COOTBeT-
CTBYIOLLEM BeljecTBe-HocuTene, onucaHHoM B 3.4.3.2.1, B koHueHTpauun 20 mM. PazbaBneHne pacTBopoB
nccnegyeMmon XMMUYeckon NpoaykunM BeIMONHAT NocnefoBaTenbHo, 4O0OMBanAch NonyYeHWs 3Ha4YeHW KOH-
ueHTpauum 20, 10,5, 2,51 1,25 mM.

3.4.3.3 lNMpurotoBneHne KOHTPOMNbHLIX NPob

3.4.3.3.1 B kayecTBe NOMOXUTENbLHOW KOHTponbHOW Npobsl (MK) ncnons3yoT pacTBOp KOPUYHOMO arnb-
gervpga (CAS 104-55-2, cteneHb 4ncToThl 295 %, YMCTLIA NS NULeBon NnpomMblwneHHocT). Ero pacTteopsiot
B KOHUeHTpauuu 20 MM B aUeTOHUTPWUNE HENoCPeACcTBEeHHO Nepen Havyanom MCnbiTaHWA. BbINonHAT no-
cnepoBaTenbHble palbaBneHuns, nobvBasck Nony4YeHUs 3Ha4vyeHWid KoHueHTpauum 20, 10, 5, 2,5 n 1,25 mM.
Mcnonb3oBaTte AN NPUrOTOBMNEHUS MONOXUTENBHBIX KOHTPOMBHLIX NPOb Apyrve BellecTBa He peKkoMeHayeT-
Cs1, MOCKOMbKY AaHHbIA BUO aHanu3a npegycmMaTpuBaeT BhIMOMHEHWE TOUHbIX U3MEPEHUIA CKOPOCTH NpoTeKa-
HUA peakuun, U B 3TUX YCNOBUSIX COMMacoOBaHHOE WUCMOMbL30BaHWME OAHOMO W TOTO Xe BUMOA MOMOXWUTENbHbIX
KOHTpONbHLIX Npob obecnednBaeT BO3MOXHOCTEL aAEKBATHOMO KOMUYECTBEHHOMO CpaBHEHWUS NofyYyaeMblX pe-
3yNbTATOB C pe3ynbTataMuy pasnMyHbiXx nabopaTtopuid, ¢ AaHHBIMUW BanMAaLMOHHBIX UCCNEeaoBaHuid, a TaKkke ¢
pe3ynsTatamMi UCNbITAaHWA KOHTPOMbHBIX NPO6 3a Npollealwia nepuos BHYTpU ogHoi nabopatopuu.

3.4.3.3.2 KonTponbHas npoba BellecTra-HocuTens (KH), asnawwiasacs oqHOBPEMEHHO U OTPULATENBHON
KOHTPONBHOW NpoBoi, BKMYaeT B cebs pacTBop NenTuaa, NPUrOTOBMNEHHLIN C UCNOMNbL30BaHUEM BydepHOoro
pacTBopa W BeLLeCcTBa-HOCUTENS COOTBETCTBEHHO, HO Be3 [oBaBneHust K HUM KUccreayemMoro BellecTsa unu
maTtepuana K. YpoeeHb genneuun (obegHeHust) nentuaoB B npobax, WHKyOMpoBaHHbIX ¢ JoOaBneHWeM uc-
crnegyeMor XMMUYeckor npoaykumMm unu MK, paccumTbIBalOT OTHOCUTENBHO COOTBETCTBYIOLLEro YpoBHA AnA KH.

3.4.3.3.3 Ananuay nogBepralwT TakKe KOHTPOSbHble Npobbl MCCrnegyeMon XUMWYEeCKON NMpOoAyKuuMM,
npegcraensawLLne coboi pacTBOpLI C ONPeAENeHHOM KOHLEeHTpaUWen nccrnegyemMon XMMUYeCKon NpoayKLum
B BellecTBe-HocuTene u bydepHom pacTBope, HO 6e3 nobaBneHus nentuga. Takue KOHTpPOmNbHbIE Npobbl
npegHasHadYeHbl ANs BbIABRMEHUS BIUSHUS UCCNEyeMOn XMMUYECKOR NpoayKuum (aBTodnyopecueHuuu 1 ra-
LeHns dryopecLeHUnn) Npu BbIMONIHEHWUM (DNYOPECUEHTHbIX M3MepeHWi, Hanpumep 4118 OLeHKW B3anMogei-
CTBWS 3TOrO BellecTBa ¢ MOHOBpoMOMMaHOM 1 Ans onpefeneHnsi COOTBETCTBYIOLLMX (DOHOBLIX MOKasaTeneu.

3.4.3.3.4 XonocTtast KoHTponbHas npoba (XK) wcnonbayetcss Ans BbIMOMHEHWS M3MEPEeHUn (DOHOBLIX
rnokasartenen 1 BkNYaeT B cebs BellecTBo-HocUTenNb 1M BydepHbill pacTBop 6e3 gobaeneHus uccnegyemon
XumMundeckon npogykumu, MK unu nentuaa.

3.4.3.4 NukybupoBaHue uccrieqyemon XMMWUYECKOW MpoOyKUMM C pacTBOPOM LMCTEMHCOOEPKaLLero
nentuna

MocnegoearenbHble pa3BefeHWs UccregyeMon xuMuydeckon npoaykuuu u MK npeasapuTensHO BbINOM-
HAT Ha 96-NYHOYHbIX MUKDOTUTPOBAIBHbLIX MaHLWeTax, Ha3biBaeMblX NaHWeTamMu 4ns HaHecenus. [Nocne
3TOro ANSA KaXJ0ro UCMonb3yemoro 3Ha4deHUss BpEMEHW 3KCMO3UL MM NMOAroTaBNMBaT OTAeNbHbIA 96-nyHOY-
HbIM NNaHLWeT U3 maTepuana YepHoro LBeTa, Ha3biBAEMbIA aHaNMUTUYECKUM MMaHLeToOM, B NMYyHKW KOTOPOro
nomMeLarT Heobxoaumble ONSA NpPOTeKaHWs peakuuu BellecTBa (T. €. UCXOAHbLIA pacTBOp nentuga, Belle-
CTBO-HOCUTENb 1 BydepHbIn pacTBop), cobnwgas 3apaHee YyCTAaHOBMEHHYH CXEMY 3arMOoSfIHEHUS MnadHLieTa.
Mpumepom nocnegHen MOMKET CIYWUTb COOTBETCTBYHOLLANA CXeMma, peKoMeHOoBaHHas npoTtokonom kKDPRA
[62]. Ans Ka)Kooro 3Ha4YeHnsa KOHLUEHTpauum ccrnefyeMon XMM1MYeckom NpoayKumMyM aHanuay OOMKHbl nogsep-
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ratbcsl TpyM napannensHo obpabaTeiBaemble nNpobbl. [InA Hayana peakuum COOTBETCTBYHLKNE pa3baBneHns
uccrnegyemMon XxMMudeckon npoaykumm u MK nepeHocaT co BcnoMmoraTenbHbIX NaHWeToB Ha aHanuMTuyeckue.
Ecnu BcneacteMe HWU3KOW pacTBOPUMOCTU MCCegyeMol XMMUYeCcKoW NpoaykKuMKM B BoAe HenocpenCcTBEHHO
nocne gobaeneHns ee pacTBopa K pacTBOpy NenTnaoB B nocregHem obpasyeTcs ocagok, TOYHO ONpeaennThb
ocTaBlLeecs KONMYyecTBO UCMbITYEMOrO BELLECTBa B pacTBope As peakuun ¢ nenTuaaMmn He npeacTaBnsercs
BO3MOXHbIM. B Nogo6HbIX criyyasx nonoxuTerbHbIA pesynstar uccneposanus (T. e. log k.. 2 —2,0) Bce ewe
MOKET CYMTaATbCA OOCTOBEPHLIM, TOr4A Kak OoTpuUaTensHbid peaynstar (T. €. akTUBHOCTb He BbISIBNEHa Unu
l0g Koy < —2,0), HaNpoTKB, crnegyert UCMOMb30BaTh C HAANEXaLLen OCTOPOXKHOCTLIO (CM. Takke NOMOXeHUs
3.4.1.4, kacawwuecs nopsigka nccnegoesaHua no metogy kDPRA vccnegyemon XMMUYeCcKon NpogyKuum, Ko-
TOpas He MoXeT BbITb MOMHOCTLI pacTBOpeHa Npu 3HavyeHun KoHueHTpauun 20 mM). Mocne gobaBneHus
uccrnegyeMon xmmuyeckon npogykuvu v MK nnaHweTsl repMeTu3upyoT ra3oHenpoHULaeMon aaresvBHOn
donbroi n BcTpaxusaoT npu 200 ob6/MUH B TedeHne 5 MuH. MNepen gobaeneHmnem pacteopa MBB aHanuTuye-
CKMe NraHwWeTbl MHKYOUpYIoT B TEMHOM MecTe npu Temnepatype (25 £ 2,5) °C ¢ ncnonb3oBaHWeM HeCKOSbKUX
3HadeHWi nepuoaa WHKybupoBaHusa (BpeMeHu akcnosuuun), T. e. 10, 30, 90, 150, 210 n 1 440 muH. Heob-
XOAMMAas MpOOOIMKUTENBHOCTL MHKYOUpOBaHMA MOXET BbiTb CKOPPEKTUPOBAHA AN BbINONHEHUA aHanv3a B
Taknx BPEMEHHbIX TOYKax, BbIDOp KOTOPbIX Haunyywum obpasom NogxoguT AnA WCCNedoBaHWs KOHKPETHOW
nccregyeMoin XMMUYeckon NpoaykumMm (HanpumMep, npu paboTe ¢ McCnegyemMon XMMUYEeCcKon NpoayKuuen, ans
KOTOPOW XapaKkTepHa BbICOKAA CKOPOCTb NMPOTEKaHWA peakuni, MoxeT BbiTb LenecoobpasHo MCNonb30BaTh
COKpaLleHHble Nepruogbl MHKyBrpoBaHust). MicknioyeHne cocTaBnaeT BpeMEeHHOW 0TPe30k, paBHblin 1 440 MuH,
MCrnonb30BaHWe KOTOPOro AN UcnbiTaHuii 06a3aTenbHO BO BCeX CryyYasx, Tak Kak OH COOTBETCTBYET Nepuogy
MHKyBaLmu, ycTaHoBneHHomy Ansa metoga DPRA. MNMepuogom nHKyBauuv (BpemMmeHu aKCno3nummn) cregyet cyu-
TaTb NPOMEXYTOK BDEMEHMN MEXIY MOMEHTOM NnepeHoca pa3baBneHnin uccneayemMon XMMUYecKol NpoayKLMm
u MK B NyHKM aHanuTU4ecKoro nnadwera 1 MomMmeHToMm fobaenenuns Tyna MBB.

3.4.3.5 VMlamepeHns NHTEHCUBHOCTK (PryopecuUeHLnn

Mo ucteyeHuy BeIBpaHHOro Neproaa MHKyBaLumu (BpeMeHn aKCNo3uLMmn) B NyHKN aHanMTUYeckux nnaH-
WweToB (MO OOHOMY Ha KaXK4oe 3Ha4YeHWe BPEMEHW 3KCNo3uuuu), n3beras nonagaHusi Ha HUX cBeTa, BbICTpO
£06aBnsoT cBeXenpuroToBneHHbl pacteop MBbB (B KoHUeHTpauun 3 mM) B aueToHUTpMne. MNNnaHweThl CHO-
Ba repMeTU3NPYIOT rasoHenpoHuLaemMol aare3vBHon consroin u BcTpaxuBaoT npu 200 o6/MUH B TeueHue
5 muH. Nocne aToro onpegensitoT UHTEHCUBHOCTL HabrogaemMoi nyopecueHUun, NCNonb3ys 3HavYeHUs Onu-
Hbl BonHbl 390 HM ans duneTpa Bo3dyxaeHusa n 480 HM — Ona punsTpa SMUCCUM COOTBETCTBEHHO.

3.4.4 NaHHbIe U NPOTOKONbI UCNLITAHUNA

3.4.4.1 NHTepnpeTauns gJaHHbIX

3.4.41.1 Ina oueHKU OaHHbIX peKOMeHOYeTca ucnonb3oBaTk Tabnuuy B dopmate Excel, npegnarae-
Myt BMecTe ¢ npotokonom DB-ALM. MogpobHble ykaszaHus npueegeHsl B npotokone DB-ALM Ne 217 [62].

3.4.4.1.2 [ins kaxxgoro nepuopa uHkybaumm (BpeMmeHn akenosuumm) t BeIYUCNSAIOT 3HAaYEHUA CreayloLmx
napameTpoB:

- cpeaHee apudMeTUYEeCKOro U cTaH4apTHOe OTKNOHEHWe UHTEHCUBHOCTU dnyopecueHuunn ana 12 xo-
NOCTBIX KOHTPOMbHBIX Mpo6 (XK);

- cpefHee apudPMeTUYecKoro U cTaHgapTHoe OTKIOHEHWe MHTEHCUBHOCTU donyopecueHunm ona 12 KoH-
TponbHbIX Npob BelecTBa-HocuTens (KH);

- CKOppeKTUpOBaHHble 3HavyeHus KH nyTem BblYMTaHUA M3 nepBoHavanbHoro 3HadeHust KH cpegHero
3Ha4eHnsa XK;

- CKOPPEeKTUPOBaHHbIE 3Ha4YeHUd nccnegyemMon XxuMmmuyeckoun npoaykumm u MK nytem Bel4UTaHUSA U3 3HA-
HYeHUW, NONyYeHHbIX NS KaX40ro 3Ha4eHWsa KOHLEeHTpauWMm nccnegyemoin xuMmmudeckon npoaykumnm u MK, co-
OTBETCTBYHOLLENO 3HAYEHWS, MNOMYYEHHOIO NS KOHTPONbHOW Npobbl MccnegyemMon XMMWUYECKON NPoayKLun.

3.4.4.1.3 C uenbto onpegeneHunst NPoLeHTHOro 3Ha4eHus genneuun (obegHeHWs) NenTMOOB ANS Kax-
[L0ro 3Ha4yeHns KOHUEeHTpaunn nccrnegyeMon XMMn4eckor NpoayKUuMm Npy KaXaom 3Ha4ueHU BpeMeHK 3KCno-
3ULKMKU BbINONHAKT Cneayowmnin pacHeT:

McnpasneHHoe 3Ha4yeHue 44 nccnegyemMoit
OTHOcUTENLHAA aenneumns XUMuYyeckon npoaykumm nnm MK

= %100 %.
(obegHeHve) nentnaa [%] CpepHee ncnpaBneHHoe 3HavyeHue gna KH

3.4.4.1.4 PaccunTblBaloT cpeaHee apudMeTuHeckoe W CTaHOapTHOe OTKNOHeHWe AnA Tpex napan-
nensHo obpabaTtbiBaembix Npod Mpu KaXXOOM 3HAYEHUW KOHLUEHTPaLMKM UCCNeayeMon XMMUYEeCKOW NMpoaykK-
LUK (NpW KaXKaoM 3HAYEHUW BPEMEHU 3KCMO3ULUK). YTOBbI y3HaTh, SIBNSAIOTCSA N 3HAYEHWS KOHLEHTpauun
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nenTUaoB, N3MepPeHHble B Tpex napannensHo obpabaTbiBaembix npobax, ctaTucTudecku 3HadyuMo Bonee
HU3KUMW MO CPaBHEHUK CO 3HAYEeHWUsIMU KoHUeHTpauuu B 12 nyHkax ¢ KH, ncnonb3yloT OUeHKYy Ha OCHOBe
t-kpuTepusa CTblogeHTa.

3.4.4.1.5 lMpw BeINONHEHUU ncnbiTaHui no metogy KDPRA 3HayeHna KMHETMYECKOW KOHCTAHThLl CKOpO-
CTU peakuuu onpefensitoT B Nopagke, ykazaHHOM HuKe, ecnu (i) genneuyus (obegHeHue) nenTuaa B pasmepe,
Bonblwem nnu pasHom 13,89 %, oTMeYaeTcs NpU cCamoOM BbICOKOM 3HaYEHWKU KOHLeHTpauun uccneayemMomn Xu-
MUYECKOW MPOoaYKLUMK (NPU KOHEYHOM 3HA4YeHUU KOHLUEHTPaUUsa uccnefyemMon XMMUYeckon npogykumm 5 mM)
B 3aaHHblli MOMEHT BpPeEMeHU 1 ecnu (ii) 3Ha4YeHne pacxoxoeHWsl CTaTUCTUYECKN OTIIMYAETCA OT 3HaYeHus,
ycTaHoBneHHoro ana KH. OcHoBaHWeM Ons MPpUHATOrO «KpUTEepUsi NMO3UTUBHOCTU» SAABMSAETCH aHaNorMuYHbIN
«MOMNOXUTENMbHbLINY KPUTEPUIA OLEHUBAHWA peakUWOHHOW cnocoBHOCTM NenTUAOB, KOTOPbLIA NpeaycMoTpeH
MOZernbi NMOCTPOEHUA MPOrHo3oB And Metona DPRA, Bknwovawowmii B cebs TONbKO AaHHbIe O LUKUCTEUHE U
nogpobHO onucaHHbIA B npunoxeHud G. Ecnv 3TOT NONOXKWUTENbHBLIA KPUTEPUIA HE BLIMOMHAETCHA, Uccneny-
emMasi XuMudeckas npogykuusa npuaHaeTcs HeakTUBHOW B COOTBETCTBUKM C MOAENLI0 MOCTPOEHUS NMPOrHO30B,
npegcraeneHHon B 3.4.4.3.1.

CTposT rpaduk, oTpaXawLlLinii 3aBUCMMOCTb HaTypanbHOro norapMdma 3Ha4yeHU KOHLEHTpaLun He
noaseprileroca genneunn (obegHeHuo) nentnaa (100%-Hasa oTHocuTensHasa genneuua (obegHeHwe) nen-
Tuaa) OT KOHLUEHTpauWM MUcCrnegyeMon XMMWUYECKOW NpoayKLMKM B KaXO4oM BblBpaHHOM MOMEHTe BpeMeHMU.
Ecnn 3aBucMmocTb Ha rpacduke HOCUT NUHERHbIA XxapakTep (koadhduuneHT koppenauum npeebiwaet 0,90),
ONpenensT HaKMoH 3TOW KpuBoW. ABCOMTHOE 3HAYeHWe A4aHHOMo OTPMLUAaTenbHOro HakiloHa COOTBETCTBYET
3HaYeHWo HabrwgaeMon KMHETUYECKON KOHCTaHThI peakuuu (3HaYeHU KOHCTaHTbl CKOPOCTU Kaxyllerocs
nepBoro nopsagka kHaﬁj'IIO,EleHHH B MM_1). Mcnonbaysa 3Ha4veHue kHaﬁﬂK),ElEHViH ONs Ka)goro BpeMeHW aKCno3nuuu,
NPOWU3BOAAT pacyeT 3HaYEeHU KWHETUYECKON KOHCTaHThI peakunu (k) AnsS KaXgoro sHa4yeHUst KoHUeHTpauum
W KaxK[oro nepuoa MHKybauum (BpeMeHu akcnoauyunu) t cregyouium obpazom, a UMEHHO!

1000
60t

roe t — BpeMs 3KCNO3WLMKW B MUHYTax. Ecnv nuHelHasn 3aBMcUMMOCTb He oBHapyeHa (T. e. koapuuneHT
koppensiumn coctasnsietr meHee 0,90), nanbHeWLMe OeNCTBUA BbIMOMHAKT B COOTBETCTBUW C PEKO-
MeHOauMaAMM, M3NOXKEeHHbIMK B 3.4.4.2.2.

3.4.4.1.6 [Ina kaxgoro BpEMEHW IKCNO3nLKMK t CO 3HavYeHnem koppensaunn, npesbiwawwmm 0,90, paccym-
ThIBAKOT AECATUYHBIA norapudm (log k;) 1 npuHUMaoT Haubonbluee NonyYeHHoe 3HaueHne B KavecTse log k

3.4.4.2 Kputepuum npuemnemMocT

3.4.4.2.1 JomxHbl BbITh cOBNOOEHbI CReayoWne KpUTEPUA NPUEMITEMOCTY ANHA NONyYeHUss 4OCTOBEpP-
HbIX pe3yneTaToB uccrnegosaHua. Ecnv oguH UM HECKOMNBbKO U3 YKa3aHHbIX KpUTEPUER HE BbINOMHATCS, BECh
LMK aHanu3a noBTOPSIOT.

a) MK: 3HaueHwne log k gns MK no ncteveHnn 90 MuH (log kggmin) AOIMKHO HaxXoAWTLCA B AuanasoHe
ot —-1,75 npo -1,40 M-Tc=1. Ecrnin aHauenune log kgo min NONYY1TL HE yAanochb, Hanpumep no TOW NPUYMHE, 4YTO
MPW3HaKK Hanu4ns peakuMOHHOW CnocODHOCTU BCE eLle He ABMSTCS CTaTUCTUHYECKM 3HAYMMBIMU, MOXKHO
BOCMOMb30BaTLCA aHanormyHbIM 3HadeHmem ans 150 MuH skcnoanumm (1og Kqsomin), KOTOPOE OOSKHO HAXo-
AnTbes B NnpomexyTke ot —1,90 go —1,45 M~ 1¢1.

b) KH: KoadbduymeHT Bapuauum, paccuutanHbiid ana 12 3HadyeHuin KH Ha ogHOM 1M TOM e nnaHweTe,
OOIKeH cocTaBnaTb meHee 12,5 % no MeHblUew Mepe Ons NATU U3 LWECTU 3HaYeHUn BPEMEHW 3KCMNO3ULNK.

3.4.4.2.2 [laHHble, nony4yeHHble 4N UccrneqyemMon XMM1U4eckom NpoaykuMm, nogsepraroT ONOSHUTENb-
HOW OLIEHKE C Lenbi BbIABMEeHWs NoBOoYHbIX (PakToOpoB, KOTOPbIE MOMMW Bbl MOBMUATL HA OKOHYaTEMbHbIE
pesynbraTthbl UCCegoBaHus.

(i) MpekpaweHwe peakumu: Ecnu cyulecTtBeHHas genneunsa (obegHeHve) NnenTAoOB oTMeYanach B paH-
HUX BPEMEHHbIX TOYKax, HO He Mpoucxoguna B JdanbHenweM, To 3TO CBUAETENbCTBYET MO0 0 HENMMHEWHOM
TEYEHWW peakuWu, NpUCyLLEeM OAHHOW KOHKPETHOW UcCreayeMon XMMWYecKor npoaykumu, nnbo o Tom, 4To
3KkcnepumeHT BblN MpoBeAeH C OTKMOHeHMAMUW. B mogobHbIX cnyvasx Becb LMK aHanusa noBTopstoT. Ecnu
NPy HOBLIX MOBTOPEHUSIX KapTMHa, HabnogaBLwasca paHee, COXpaHAETCH, TO HEMWHEWHbIN KWHETUYECKUIA Xa-
pakTep peakuuu cHUTaKT AOKa3aHHbLIM M ONpenensoT 3Ha4yeHWe KOHCTaHTbl CKOPOCTW Ha OCHOBE Mokasarte-
new, NonyYeHHbIX Ha paHHUX aTanax 3KCcnosnyuu.

(ii) 3aBCUMOCTb «KOHLeHTpauma — adpdekT»: B pedko BCTpeyarLWwmuxcs cMTyaunsax 3aBUCMMOCTb «KOH-
LeHTpaumsa — adpdekT» MoXeT ObiTe HENMMHENHOW, NPWM 3TOM MPOLIECC UCTOLEeHUss nenTuaa Habmogaercs
OO0CTaTo4MHO 0T4eTnMBO. B nogobHbix cnyyasx ons pacyera 3HA4YeHWA KOHCTaHTbl CKOPOCTW HE MOXET BbiTh

30
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MCMONb30BaH METO[ OnpeaerneHna HakmoHa KPpWMBOW, Tak Kak 3HadeHune KoaduumMeHTa perpeccum ana Hee
coctaenseT R, < 0,90. BmMecTo 3T0ro HeobxoAnmble 3Ha4eHNA MOTyT BbiTh paccuMTaHbl UICXOASA U3 UHAMBNIY-
anbHbIX 3HAYEHWI NoKasaTensl UCTOLLEHUSI B COOTBETCTBUU CO creaytollein hopMynon:

k=[In(100/(100-dp))]|/(E 1),

roe dp — nokasartenb genneuun (obegHenus), B %, E — KOHUEHTpauWa uccnenyeMon XMMUYecKoW npo-
aykuuu, a t — nepuop nHKybauum (Bpems akcnoavuuu). JaHHasa popmyna no3BonseT paccynTaTb 3HAYEHUS
KOHCTaHTblI CKOPOCTU B KaXKA0W BPpeMeHHOWN ToYKe { U MpU KaXK4oM 3Ha4YeHUW KOHLEeHTpauun E onsa 3HavyeHui
penneuyun (obegHeHuA), NpeBblLIAKLNX NOPOroBoe 3HadveHue, pasHoe 13,89 %. [Ana kaxpon BpeMeHHON
TOYKM { UCNOMNB3YOT CpeaHee 3Ha4YeHne AN pPasnyHbIX 3HaYeHUn KoOHLeHTpauum, a 3atem nogobHo ToMy, Kak
3TO npoucxoanT B Ba3oBOM cny4dae, BblOMpAOT 3HaYeHne K COOTBETCTBYHLLEE CAMOW BbICOKOW CKOPOCTU
no BCEM 3a4aHHbLIM BPEMEHHLIM TOUKaM.

B Takom crnyyae HeobxogMmMo aHanormyHeiM 06pa3om NOBTOPUTE BbIMONMHEHWEe aHanusa, 4Tobbl onpege-
NUTb, ABMASAETCA N 3Ta HENUHEMHOCTbL NPUCYLLEN UCCreayeMOn XMMUYECKON NPOaYKUNK UITK 3TO OTKIIOHEHWS
B Xo4e uccrnegoraHus. Ecnu HeNMMHEMHOCTL BOCNPOW3BOAMMA, TO AN BbIYUCIEHUS OKOHYaTeNbLHOro pesynb-
Tara NpMMeHSaT NpeAcTaBrneHHbI Bbllle NOPSAOoK pacyeToB, OCHOBAHHbLIM Ha MCMONb30BaHUM MHOUBUAYANb-
HbIX 3HA4YeHWW nokasaTens genneunn (obegHeHus).

(iii) Momexun npu M3MepeHUaX MHTEHCUBHOCTM (HNyOPECLEHUMM, T. €. aBTO(MNYOPeCcUEHLMA NN TyLIeHUs
dnyopecueHuun: KOHTpoNbHLIE NYHKW, coOepxKallMe UCcCneayemyo XMMUYecKyto npoaykuuw bes nobasneHus
K HEW uccnegyemoro nentuga, npegHasHadeHsl NS BbIABMEHUsS cnydaeB aBTodryopecueHumn ncecnegyemoi
XUMMUYECKOMW NPOAYKLIMW UMK CNyYaeB TYLeHUs UM MCKOMOKW donyopecueHuun. MNocKonbKky pesynbTarbl CKOpPeK-
TMPOBaHHLI C YYETOM YPOBHS aBTOITYyOPECLEeHLIMM, 3aperMCTPUPOBAHHOMO B NIYHKax C KOHTPOMbHOW nNpoboi
nccnegyemMon XMMUYecKon NpoayKuumy, KOMNEeHcaLUmMs HU3KNX 3Ha4eHn agTodnyopecueHUun He npegcTasnser
3aTpyLHEHWUA, OHAKO Mpu ee BLICOKON MHTEHCUBHOCTM NoKasaTenu dnyopecueHL MM agoykToB nentuaa u cob-
CTBEHHOW (briyopecLeHUMM BelecTBa MOryT ObiTe He MOMHOCTBI aaAWTUBHBLIMW MO OTHOLUEHWIO APYT K APYrY,
Takum obpasom, NPOCTOe BblYMTaHWE 3HAYEHWIA, COOTBETCTBYIOLLMX aBTOhryopecUeHUU, MOXKEeT MPUBOANTL K
MCKaXEHMWI0 OLIEHKW NCTOLEeHNUs NenTuaa, CBA3aHHOMY He ¢ ocriabeBaHnem hnyopecUeHTHOro curHana, a UMeH-
HO C yKasaHHbIM thakTom HeagaMTueHocTM. COOTBETCTBEHHO, PEKOMEHAYETCA NPOBEPUTL, 3aBUCUT N Habnio-
daemas genneuuns (0begHeHve) nentyuga ot BpeMenn. Ecnu nogobHas 3aBMCMMOCTE He NOATBEPXKOAETCA U Npn
3TOM perncTpupyetcsa aBTodnyopecuUeHuns, TO NPeanonaraeTcs, YTo NPOUCXO4UT YMEHbLUEHWE KOHLEeHTpauumn
oT dnyopecueHunn. ABneHne TyweHua ryopecLeHLMM Taloke MOXET MPUBECTU K «KadKylleWncs aenneuuu
(obegHeHW0)» nenTuaa, 3T0 NPOMCXOAWMT B CAMOM Havane, B JanbHellleM U3MepsaeMoe 3Ha4YeHe aennewum
(obegHeHWs) He yBenWYKMBaeTCa co BpemeHeM. Ecnv BeinonHsatoTca 0ba yKkasaHHbIX YCNOoBWS, TO 3TO CBUAETENb-
CTBYeT O TOM, 4TO BUAWMBIA YpoBeHb Aenneunn (oBedHeHns) obycnoeneH TyweHueM dnyopecueHuun. Takne
cnyyau BcTpedarTca pedko. Ecnu umerowmneca pesynstaTthl Bbl3blBAOT COMHEHUSA, UCNbITAHWSA MOXHO MOBTO-
pPWUTb, OOHAKO €CnW ONMCaHHbI 3dPeKT BbIpaeH YeTKO, NoBTOpeHue He TpebyetcA. B nogobHon cutyaumm
OLEeHKa uccregyemMoin XMMUYecKor NpoayKUMM He MOXeT ObiTk nonydeHa ¢ npumeHeHneM metoda KDPRA (B
CUMNY TEXHUYECKUX MPUYMH), 33 UCKIMKOYEHWEM CMNyYaeB, KOr4a aHanornyHble U3MepeHnst MoryT BbITh BbIMOMHEHbI
C UCMnonb3oBaHWem Apyroro onyopecUeHTHOro Mapkepa, He Bbi3blBaloLLero asTodyopecLeHuuio n He noagsep-
YKeHHOoro rawweHuno (cM. pasgen |l npunoxeHus 1 k npotokony DB-ALM [62]).

(iv) Bce nepeuncrieHHsble Bhile cryvau nogpobHo onucaHel B npotokone DB-ALM, a B npouecce obpa-
BoTKM MHdOpMaLMK C UCNoNb3oBaHWeM WwabnoHa Excel, npegnaraemoro BMecTe ¢ npoTokonom DB-ALM, ans
HUX aBTOMaTU4eCKN reHepupylTCs COOTBETCTBYIOLME NpeaynpexaeHus.

3.4.4.3 Mogenb NoCTpOEHUs NPOrHO30B

3.4.4.3.1 Metog kDPRA npeaycmatpuBaeT UCNornb3oBaHWe JaHHbIX O KNHETUYECKOW CKOPOCTU peakuuu
Jenneuuu (obegHeHUa) NenTuaa Ana pasnuyuusa Mexay MCCcregyemMoil XMMUYeckon Npoaykumnein, cnocobHom
Bbl3blBaTb CEHCUDOMNM3ALMIO KOXM M Nognexallen OTHeceHWtlo K nogknaccy onacHoctv 1A cornacHo CIC
OOH, » wuccnegyemol XMMWYECKOW NPOAYKUMEeR, He noanekalleld OTHEeCEeHWUIO K noAknaccy onacHoctu 1A
(T. e. BHe nogknacca onacHocTtu 1A) cormacHo CI'C OOH [54]. ITiobble pe3yneTaThl, NONy4YeHHbIE C NPUMEHE-
HMEeM O4aHHOro MeToa, ecni OHU He CBUAETENbLCTBYHOT O HEOBXOOUMOCTU OTHECEHUA UCCNedyeMon XuMmye-
CKOW npoayKuuu K nogknaccy onacHoctn 1A, crnegyer paccMmaTpuBarth C y4eTOM OrpaHUYeHui, ONUCaHHbIX B
3.4.1.3 1 npunoxexnn G.

3.4.4.3.2 Ecnwn pesynerar log K, NPMHUMaET 3HadyeHune, Brinskoe K NOporoBoMy 3HaueHuio MuHyc 2,0
U Haxogsweecs B yctaHoBneHHoMm ans kDPRA rpaHuyHoM guanasoHe (T. e. B MHTEpBane 3HaudeHuin Mexngy
mMuHyc 1,93 n muHyc 2,06 [63]), TO coenaTtb OKOHYaTeNbHbIA NPOrHo3 HEBO3MOXHO. B nogobHbIX criyyasx ans
NOAroTOBKM 4OCTOBEPHOIO MPOrHO3HOMO 3aKMYEeHWSA UCMNbITaHWA A0MKHbI MPOBOAWTLCSA NOBTOPHO NMBO OOMXK-
Hbl UCMOMNb30BaTLCA OOMOMHUTENBHLIE CBEAEHUA/OAHHbIE, MONyYaeMble U3 APYTMX UCTOYHWKOB.

max’
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Tatnuua 5— Mogenbs noctpoeHusa nporHo3os ana kDPRA

CKOpOCTb peakunu [MporHosHoe 3akntodeHune no metoay kDPRA
log Koy 2 —2.0 MNogknacc onacHoctk 1A cornacHo CI'C OOH
HeaktneHoe Bewectso unm log k., < -2,0 He otHocuTes k nopknaccy onmacHoct 1A" cornacHo CIC
OOH (BHe nogknacca onacHocTy 1A)

" NanbHeillee AeneHWe UCCREOyeMOi XMMUYECKOH MPOAYKLMN Ha MPOAYKLMIO, MPUHAANExXallylo K NOAKNaccy
onacHocTtu 1B cornacHo CI'C OOH, n npoaykumio, He UMeloLWyto knacca onacHocTu cornacHo CIC OOH, Bo3amMoXHO
MWLWB NPY HANKYMKM MHAOPMALIMK, MOMYHEHHOW C NPUMEHEeHeM OPYrx MeToAo0B. B 3aBucMmocTi oT 06LLero KoHTekcTa
npoBefeHus uccnefoBaHns (HanpuMep, B COOTBETCTBUK ¢ TpeboBaHuamu IATA, DA) Takasa uHdopmauust MoXeT BbiTb
nony4eHa kak oo BbinonHeHwa aHanuaa no metogy kDPRA, tak v nocne Hero.

3.4.4.3.3 3Ha4YeHNe KMHEeTUYECKOW KOHCTAHTbl CKOPOCTW MOXET OblTb OOMOMHUTENBHO WCMNOMb30BAHO
B pamKax peanvsauun KOMMNeKCHbIX Noaxodos, Takux kak IATA unm DA, ons oueHuBaHus ceHcnbunmnsmpy-
HOLLEro NoTeHUMana nccrneayemMon XMMn4eckon NpoayKLum Npyu ero BO30eNCTBUM Ha KOXY NO HenpepbiBHON
LiKane, Kak 3To npegycmMmoTpeHo TpeboBaHuaMM OLEeHKN puckoB [54], [61].

3.4.4.4 TpoTOKON UCNbITAHUIA

[MpoToKon NCNbITAHWIA JOMKEH BKMOYATE B cebsA crnegyoLly o nHdopMaLunio:

Hccnedyemas xumudeckas npodyKyus U KOHMPOobHbie Mpobbi (Mono)umernsHas KoHmpobHas npoba
u npoba pacmeopumens/gewjecmaa-Hocumerisi)

OOHOKOMMNOHEHTHOE BeLLEeCTBO (Mccnegyemas XMMudeckas npogykLumust UM KoOHTposibHas npoba):

- XUMWUYECKOE HAMMEHOBAaHWE, a2 UMeHHO Ha3BaHue (Ha3eaHus) no IUPAC nnu CAS, peructpal oHHbINA
Homep (Homepa) CAS, kogbl SMILES unu InChl, cTpykTypHyto dhopmyny wunu gpyrne otnMynTenbHbIe npu-
3HaKW;

- (hU3nKo-XMMUYECKME CBOWCTBA, Takue Kak arperatHoe COCTOsHME, BHELWHWW BWUG, pacTBOPUMOCTb
B BOAEe, MOMeKkynapHas mMacca, a Takke Apyrue JonofnHUTENbHbIe (DU3MKO-XMMUYeCcKue CBONCTBA;

- CTEMEHb YMCTOThI, XMMWUYECKYH XapakTepUcTUKy NpUMecei, ¢ y4eToM LenecoobpasHoCTV U BO3MOX-
HOCTM NpaKkTUYEeCKOW peanuaaunu;

- cnocob obpaboTku nepen HaYanoM UCMbLITaHWA, ecnu Takas obpaboTka npoBogunack (Mogorpee, na-
MerbYeHune);

- 3HA4YeHne (3Ha4YeHNs) KOHLEHTPALUUN BELLECTBA NPWY NPOBEAEHUN UCTILITAHWIA;

- cBefeHus 06 ycrnoBuaxX XpaHeHWs 1 cBegeHust o ctabunbHOCTM BeLecTBa, ecnv TakoBble MMEerTCS.

JononHuTensHble cBeOeHUSA O NOMOXUTENBHON KOHTPONbLHOW Npobe:

- CCbINKW HAa pe3ynsTaTthl NpeabiayLMxX UCMbITaHUA NOMNOXKUTENbHBIX KOHTPONbHEIX NPOo6, ecrnv TakoBble
NpOBOAUNMCE, NOATBEPXAAKOLWME NOAXOOALMA XapaKkTep Kputepmes NpMeMnemMocTy, UCNoNb3oBaHHbIX ANg
LINKITOB UCMbITAHUIA.

JononHuTensHble ceBefeHUsa o npobe pacTBoOpUTENsA/BeLlecTBa-HOCUTENA:

- OMMCaHWEe WCMOMNb3yeMOro pacTBOPUTENS/BELLECTBA-HOCUTENSA M COOTHOLUEHWE ero KOMMOHEHTOB,
eCNn TaKoBble UMEKTCS,

- obocHOBaHMe BbIbOpa pacTBOPUTENS, OTIIMYHOIO OT aUeTOHUTPpUNAa, U UccnegoBaTenbHas OLeHKa Bru-
AHWA PacTBOPUTENSA Ha cTabunbHOCTL NenTuaa.

Menmud

- CBELEeHUA 0 NOoCTaBLUKUKe, NapTUK, CTENEHN YNCTOThI.

@nyopecyeHmHbIl aHanu3

- cBeeHunsa ob ucnone3yemom dnyopumeTpe (Hanpumep, Mogens U Tun npubopa), BkNwYasa BelibpaH-
Hbl€ HACTPOWMKW ANWHbI BOMHbI.

lMpoeepka keanuguxkayuu

- OTMETKY O TOM, YTO UCMblTaTenbHas nabopaTtopus cMorna noaTBEpPANTb CBOK KOMMNETEHTHOCTb B UC-
NMonb30BaHUN JaHHOrO MeToda UCCNedoBaHMA [0 Havana ero perynspHoro NnpyMMeHeHWsl NnyTemM NpoBefeHus
WCNbITAHUHA cneuuanbHo 0TOOpaHHOW AMst 3TOM0 XMMUYECKON NpoayKLUH.

OueHka pesynsmamoe

- onucaHue nbbiX HeE3anNnaHWPOBAHHLIX UBMEHEHWUI, BHECEHHLIX B METOOUKY UCMbITAHURA;

- aHanu3 pesynbTaTtoB, MOMYyYeHHbIX C NPMMeHeHneM MeToda uccnepoBanus kDPRA, ¢ yyetom coot-
BETCTBMSA UX 3HAYEHU OMana3oHam, ykasaHHbIM B 3.4.4.3.2;
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- Npo4ne HabniogeHus, BaXHble ANs pe3ynbTaToB WCCNEeaOoBaHus, HanpumMep, CBe4EeHUS O MOsBNEHUM
ocafka B peakLMOHHOW CMECH MO UCTEHEeHUKU BPEMEHWU MHKYBMPOBaHWS, ecriv 3TO UMEeno MecTo, U 0 ToM, Bbin
nn o6pa3oBaBLUMACA OCAL0K PACTBOPEH MNOBTOPHO UMK yaaneH nytem oBpaboTku B LeHTpudyre.

Bbigodbi
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MzBecTHbIe orpaHn4eHwuA, cBA3aHHbIe C NTPUMEHeHneM MeToga KMHeTU4YeCKOoro NnpAMoro aHanumaa

MpunoxeHune A
(o6azaTtenbHoe)

peaKuHOHHOﬁ cnoco6HocTHU nenTunooBe

B Tabnuue A.1 npeactaBneHbl 3BECTHbIE OrpaHuyeHns anga metoga DPRA.

Tatnuua A.1— OrpannyeHus ansa metoga DPRA

Knacc selecTe/xapak-
TEp nomex

MoTeHunansHbie MPUYUHbBI
3aHWKeHNa OLeHKN onNacHoCTn
N BO3HUKHOBEHWA NOMex

MHTepnpeTaums gaHHbIX

Mpumepbl oNUCbIBaEMbIX

BEeLLEeCTB

MeTtanne! n Heopra-
HWYECKNE CoegnHe-
HKUA

M3BecTHO, 4TO peakuuin Ta-
KMX BELWECTB C 6enkamum npo-
TeKakT B COOTBETCTBMKU C Me-
XaHunamamu, OTNMHUYHbIMK OT
KOBaneHTHOro CBA3blBAHMA

MeTon He noaxoauT ANA NpuMeHe-
HWUsA

Cynbdhat Hukens: 7786-

81-4

MporanTeHsbl

Takve XVMMWYeckue BeLlecTBa
TpebyloT AnNA pacKkpbITUs CBO-
ero CeHCUbUNM3NpYoLWero no-
TeHUMana npegBapuTenbHO
BuonorMyeckorn  akTuBauum
hepmeHTamm 1 He MoryT BbITb
onpeaeneHsl C NOMOLLBIO AaH-
HOro MeToga 4o Tex nop, noka
OHW He ObinK COOTBETCTBYHO-
WM 0bpa3omM aKTUBUPOBaHbI,
Hanpumep nyTeM aBTOOKMC-
NEHUsI [0 YPOBHS, KOTOPLIA
MOXHO Habnopgate in vivo y
KMBOTHBIX/Yenoeeka. B xope
WCCNegoBaHus, OgHaKo, Hellb-
39 rapaHTMpoBaTb YCneLl-
HOCTb NoA0DHOW aKkTUBaLUK

MperanteHsl

Takne xumuuyeckne Belle-
CTBa MPOSABNAKT CBOWU CEH-
cnbunuampylome CBOWCTBA
nocne abnoTU4ecKkor TpaHc-
dopmauun 1 B BONbLUMH-
CTBE Cny4yaeB MoAdaKTCH
TOYHOMY OMpederneHuo npu
MOMOLLM AaHHOro MeToaa

CyuiectByeT BepOATHOCTb MOMy-
YEHWs1 TNOXHOOTPULATENbLHBLIX pe-
3ynetartoB. Jlobble oTpULaTEnbHbIE
pesynsTaTthl, NOMyYeHHbIE C NpUMe-
HEHWEM [OaHHOro Metoga, cregyet
paccmaTpuBaTth C YYEeTOM YyKasaH-
HbIX OFPaHUYEHUIA U B COMETAHUU C
WHopMaunen 13 Apyrux UCTOYHW-
KOB B KOHTEKCTE COOTBETCTBYIOLLE-
ro |ATA unu DA

OunatunenTtpuammH: 111-
40-0 (McnbiTaHuA Ha Ye-
noeeke: 1A, LLNA: gaH-

Hble OTCYTCTBYHOT)

Nunanoon: 78-70-6

Xummyeckue Be-
LecTBa C BbICOKUM
YPOBHEM  NOrmMoLle-
HWUS Ha ANWUHE BOSHbI
220 HM 1 BpeMeHeM

B YCNoBMUAX COBMECTHOIO
ANKUpoBaHNA NHTErpupo-
BaHWe NuWKa nentuia, a cne-
noBaTtenbHoO, W pacyeT ero
NMPOUEeHTHOro 3HayveHuAa aOe-

Ecnn coBmecTHoe AnuunpoeaHne
nccnegyemoro XmMn4eckoro Belle-
cTBa HabnwogaeTca Kak ¢ LMCTEWH-,
Tak U C NU3NHCOoOepXawnumi nen-
THAaMKU WUNnu XXe ToNbKO C UMACTEeUH-

Canwu,mnoaaﬂ Kucnora:

69-72-7

yOepxuBaHus, ada- | nneumu (obegHeHWs) cTaHo- | cogepaliumu nenTuaamu, TO npu

MOTWYHBbIM BPEMEHW | BATCA HEBO3MOXHbI COCTaBMEHWM MNPOTOKONa McnbiTa-

yoepxuBaHua nen- HWA pes3ynbTaTbl Takoro adanvaa

TMOOB (COBMECTHOE criegyeT onpefenuTb Kak «COMHW-

3MoMpoBaHue) TenbHbIE» U PACCMOTPETL BO3MOX-
HOCTb WCMOMb30BaHWS ansTepHa-
TUBHOW KoHdurypauum BIXKX (cm.
3.2.4.6). Ecnu coBmecTHoe anio-
nmpoBaHve HabnogaeTcs TOMbKO C
nu3nHCodepXalmMmMn  nenTuaamu,
TO MOXET MCNonb3oBaTbCH MOAENb
NMOCTPOEHWS MPOrHO30B «LMCTEUH
1:10», nokasaHHaa B Tabnuue 2
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OkoH4yaHue mabnuusl A. 1

rOCT 34899—2022

Knace sewecranapa- | L oo T R —— MpAmepLl onvceiaaetsix
TepHomex UMK BO3HWMKHOBEHWA NOMEeX BEHIECTE
Bewectsa ¢ Hews- | OTcyTCTBYET BO3MOXHOCTb | HewaBecTHO Bewectsa c Heonpe-
BECTHbIM WNK nepe- | cobnogeHWa onpeneneHHo- OErneHHbIM  Unu  nepe-
MEHHbLIM COCTAaBOM, | rO MOMAPHOIO COOTHOLLEHWUS MEHHBLIM COCTaBOM,
NpoayKThl KOMMANeKc- | Mexay 3agaHHbIM NenTuaom XUMUYECKUE BbIOPOCHI,
HbIX peakund wnv | 1 uccnegyeMmbiMm — XuMude- npoaykTel U CMEecu C
buonoruyeckne mMa- | CKMM BELLECTBOM HeonpeneneHHbIM UMK
Tepwvansl nepemMeHHbIM COCTaBoOM
Xumnyeckne Belle- | OTCyTCTBYEeT BO3MOXHOCTBL | Ecnv  uccneagyemoe  BeluecTeo | HewsBecTHo
cTBa, HepacTBopu- | obecneyeHws [OOCTATOYHOW | HE MOXeT ObiTb MOMHOCTLIO pac-
Mble B COOTBETCTBY- | SKCMO3ULMM UCCMegyemMoro | TBOPEHO MpU yKa3aHHOM 3Ha4YeHuK
HLWeM pacTBoputene | Bellectea KOHUEHTpaLUmMu, 3T0 He WCKIKYaeT
npu KOHEYHOM 3HaYe- BO3MOXHOCTW MPOBEAEHUS MCcne-
HAM  KOHLUEHTpauuu 00BaHuA ¢ 6onee HU3KUMU 3HAYEHU-
100 MM AMM KOHUeHTpauuKn, obecnevveato-
LWMMW ero nonHoe pacteopeHue. B
nogobHoOM crny4vae nonoXMTENbHBIN
pe3ynstaT WUCCNefoBaHUA MOXET
paccmaTpuBaTthCa Kak [oKasaTerb-
CTBO CMOCOBHOCTM WCCnenyemoro
XMMWYECKOTO BELLECTBA Bbl3bIBaTb
KOXHYIO CceHcuMbunusauuo, Torga
Kak nony4eHne oTpuLaTensHoro pe-
3ynerarta, HanpoTuB, HE MO3BONAET
C YBEPEHHOCTbH CyauThb 0B oTCyT-
CTBWM Y BELLECTBA CEHCMBUNN3NPY-
IOLLNX CBOWCTB
Xumunyeckne Belle- | OTcyTcTBYET BO3MOXHOCTb | [MonyyeHwe oTpuuatensHoro pe- | Msonponunmupuctar
ctBa, obpasyowme | obecnedyeHua gocTaTovHOW | 3ynbTata He no3sonseT ¢ yBepeH- | CAS: 110-27-0
0CafoK B peakuMOH- | 3KCMOo3WUMKM  MCCNenyeMoro | HOCTbK cyauTb 00 OTCYTCTBUM Y
HOM pacTeope BelllecTBa BELIeCTBAa  CEHCMOWUMNU3NPYIOLLMX
CBOWCTB
Xumunyeckve  Bewe- | Mccnegoeanwe moxeT npu- OMCO
cTBa, He obpasyllime | BOOUTb K MOMYYEHWUIO 3aBbl- OxucnuTens
KOBarneHTHbIX CBsi3el | LUEeHHOW OUeHKU Aenneuum
C uuctemHcogepxa- | (obeaHeHws) umcTemHcogep-
WUMKU MENTUAAMM, HO | KalmMx NenTuooB, a cneno-
cnocobCTBYIOWME  MX | BATeNbHO, K BblAade NOXKHO-
OKNCNEHWo (T. €. OW- | NOMOMMTENBHBIX NPOTHO3HbIX
MEPU3aLMK LMCcTenHa) | 3aKknioHeHun
Xvmnueckne Bewe- | Bozgericteue MCO npueo- | CywecTByeT BEPOATHOCTL nony4ve- | HenseecTHo
CTBa, pacTBOpUMbIE | OUT K AONOMHWUTENbHOW Oe- | HUS NOXHOOTPULATENbBHLIX peayrb-
Toneko B JMCO nneunyu (obegHeHuto) nen- | TaTtoB
TWOOB 32 CYET AMMEpU3aLn
LUUCTENHA, YTO CYLLECTBEHHO
yBenu4ymMBaeT ero (QOoHOBbLIN
YPOBEHE UCTOLLEHUSA
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MpunoxeHune B
(o6azaTtenbHoe)

BelwecTea, pekoMeHOOBaHHbIE K UCMOMNb30BaHUIO ANA NPOBEPKA KBanudukauum.
CeHcubunusaumsa Koxu in chemico.
Mpamon aHanM3 peakUMoOHHOW CNOCOBHOCTU B OTHOLUEHMU NeNTUAOoB

Lo Toro Kak npucTynuTb K perynspHomy npumMeHeHuo metoga DPRA, nabopatopun AomkHbl NOATBEPAMTL CBOK
TEXHUYECKYH) KOMMETEHTHOCTbL, MOATOTOBMB HA €ro OCHOBE [OCTOBEPHLIA MPOrHO3 CEHCUOWMU3MPYHLLER CnocobHOCTK
ana 10 cneumaneHO 0TOBPaHHbBIX XMMUYECKWUX BELLECTB, MEPEYUCNEHHBIX B Tabnuue A.1, 1 npaBunbHO ONpenenve 3Ha-
YyeHws genneuun (obegHeHMs) LMCTEMHA U NU3MHA B COOTBETCTBYIOLLEM HOPMUPOBAHHOM AuanasoHe ansg 8 ua 10 Takux
KOHTPOMbHBIX BELLECTB ANA Ka¥a0ro nentuaa. Bewectea cornacHo npyBeaeHHOMY CrIMCKY Ans NpoBepKM KBanvudmukauum
noaobpaHbl Takum obpa3om, YToBbl OXBaTMTb BECb AMANa3oH BO3MOXHbIX peakUuWii Mpy pasBUTUM CEHCUBUMNM3aLIMN KOXK.
[ononH1TenbHLIMU KpUTEPUAMM OTOOPA NOCNYXMMWM OOCTYNHOCTb 3TUX BELLECTB ANA KOMMepYecKoro npuobpeteHuns, Ha-
NYKUE OIS HUX KaK JOCTOBEPHLIX CMPaBOYHLIX AAHHBIX, MOMYYEHHbLIX iN Vivo, TaKk U OOCTOBEPHbLIX OAHHLIX, NOMYYEHHBLIX
in vitro ¢ ncnonb3oBaHnem metoga DPRA, a Takke nonoXuTenbHbIA OMbIT MX NPakTUYECKOro MCNonb30BaHUS B XoOe
COOTBETCTBYIOLLErO BanMaalUWOHHOIO UCCMNenoBaHus, B ponu koopavHatopa koTtoporo BeicTynana EURL ECVAM, ana
noaTBEPXOEHNA YCMEeLWHoW peanusauMy paccMatpueaemMoro Metoda nabopatopusiMun, NPUHUMAaBLUWMMK y4acTue B MC-
cnenoBaHum.

Tatnuua B.1 — Cnucok peKkoMeHO0BaHHbLIX BELLECTB ANA NPOBEPKK KBanuMkaluumu npu NpoBeaeHnn UCrbliTaHWi no
MeToay NpAMOro aHanuaa peakuuoHHOW cnocoBHOCTU B OTHOLLEHWUW NENTUAOB

. 3) ne- 3
BellecTea, uc PErETDE: MporHosHoe FBSFHOBHES Ouanazon® pe [unanaaon®)
nonb3yemble Ans - ArperatHoe 3aKnK4YeHne no aaKnoYeHe no | M1euu (obepHe-| penneuunn (obe-
NpOBEPKU KBarm- Hgme CAS cocTosiHve utoram ucenemo- o DPRA2) HUA) nenTuaa OHEeHWs) nentuaa
hrkaumm P BaHwii in vivo'!) Ay umcreuHa, 8 % nuamHa, B %
2,4-ONHNTpO- 97-00-7 Teeppoe | BoiabiBaeT ceHeu- | [onoxutens- 90—100 156—45
xnopbeHson Bunusauumio (3Kc- Hoe
TpemarnksHyo)
OkcaszonoH 15646-46-5 Teeppoe | BuisbiBaet ceHeu- | onoxutens- 60—80 10—55
Bunusaunio (aKc- Hoe
TpemanbHyH)
dopmaneaerug 50-00-0 HKuakoe BeiabiBaer cen- | lNonoxuTens- 30—60 <24
cubunuzaunto Hoe
(cuneHyo)
beHsnnungexaue- 122-57-6 Teepgoe | BroisbiBaeT ceH- | [Nonoxutens- 80—100 <7
TOH cubunuzauyunto Hoe
(ymepeHHy)
®dapHesanb 19317-11-4 Xuokoe BuisbiBaeT cen- | [Nonoxurens- 15—55 <25
cubunuzauunio Hoe
(cnabyto)
2,3-byTaHenunoH 431-03-8 HKuakoe Bbi3biBaeT ceH- | lMonoxutens- 60—100 10—45
cubunuzauyuto Hoe
(cnabyto)
1-ByTtaHon 71-36-3 Kunokoe He BbidbiBaeT | OTpuuarens- <7 <55
ceHcubunuaaumm Hoe
6-meTUnKymapuH 92-48-8 Teeppoe | He BbidbiBaeT | OTpuuaTens- <7 <55
ceHcubunumaaumm Hoe
MonoyHasa  kuc- 50-21-5 AHKuagkoe He Bbi3biBaeT | OTpuuaTens- <7 <556
nota ceHcubunuaaumm Hoe
4-MeTOKCK-aLeTo- 100-06-1 Teeppoe | He BbiabiBaeT | OTpuuaTens- <7 <55
deHoH ceHcubunuaaumm Hoe
36
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OkoHyaHue mabnuus B.1

1) MNporHosHble 3akmiuYeHUs 0 CTENEHN ONacHOCTW (CEeHCMBUMUAMPYIOLLE CnocoBHOCTN) XMMUYECKUX BELLECTB
in vivo NoAroToBneHbl B COOTBETCTBUM C AaHHBLIMK, NonyyeHHbeiMy o metody LLNA [5]. CteneHb ceHcubunuanpyroLein
cnoco®HOCTY BELLECTB in vivo oueHUBanack ¢ UCMNonb3oBaHueM Kputepues, npeanoxeHHslx ECETOC [8].

2) MNporHoaHoe 3aKknio4eHVe, NOAroTaBNMBAEMOE NO Pe3ynbTatam npumMeHeHus metoaa DPRA, qomxHO pacemartpu-
BaTbcA B koHTeKkcTe |ATA unu DA v ¢ yyetom nonoxenuin 3.2.1.2 n 3.2.1.4.

3) MpaHuLbl AMaNa3oHOB ONpPefeneHbl C yYEToM Mo MeHbLUel Mepe 10 paznuuHbIX NPOLEHTHBIX 3HAYEHUI aenneumm
(oBegHeHWs), NpeAcTaBNeHHbIX LWeCTh0 He3aBUCHMbIMK NabopaTopusaMu.
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MpunoxeHwne C
(o6azaTtenbHoe)

an Mepbl NoCnegoBaTenbHOCTU aHanuaa

MpafyvpoBOYHbIE CTaHOAPTHLIE PAacTBOPLI U CTaH4apT-
Hbl€ KOHTPOMbHbIE NMPoGbI

STD1

STD2

STD3

STD4

STD5

STD6

BydepHbi pacTBop ana pasbaesneHns
CtaHgapTHast KoHTpornbHas npoba A, np. 1
CtaHpgapTHas KoHTponbHas npoba A, np. 2
CrangapTHasa KoHTponbeHas npoba A, np. 3

np06bl AnsA KOHTPpONA COBMECTHOIO 311H0MpoBaHnA

MpoBa ana KoHTPONsA COBMECTHOro antoMpoBaHna 1 ana uc-
cnegyemMoro selecTsa 1
Mpoba Ons KOHTPONsA COBMECTHOMO MHMPOBaHMs 2 Ang uc-
CneayemMoro BellecTsa 2

CTaHgapTHbIE KOHTPOMNbHLIE NPoBkI

CraHpgapTHas KoHTponbHas npoba B, np.
CtaHgapTHas KoHTponkHas npoba B, np.
CraHgapTHas koHTponbHas npoba B, np.

W N =

MNepeas rpynna napannensHo obpabaTteiBaemeix Npob

—_

CrangapTHasa KoHTporbHas npoba C, np.
KopuyHei anegerng, np. 1
Wccnenyemasn npoba 1, np. 1
Wcecnenyemas npoba 2, np. 1

BTtopasa rpynna napannensHo obpabaTsiBaemMelx Nnpob

CrangapTtHasa KoHTponeHas npoba C, np. 2
KopuyHeli anegerng, np. 2

Mccnengyemasi npoba 1, np. 2
Wcecnenyemasn npoba 2, np. 2

TpeTba rpynna napannensHo cbpabaTteiBaeMbix npob

CtaHgapTHas KoHTponeHas npoba C, np. 3
Kopu4Hblid anegerng, np. 3

Wccnengyemasn npoba 1, np. 3
Mcecnegyemas npoba 2, np. 3

CTaHgapTHble KOHTPOMNbHbIE NPobkl

CTaHgapTHas KoHTponkHas npoba B, np.
CtaHgapTHas KoHTponbeHas npoba B, np.
CTaHgapTHasi KoHTpornbHas npoda B, np.

[o) I NN

B nocnenoBaTernbHOCTM BbIMONHEHWUA aHann3a ormkHa BbITh npegycmoTtpeHa DGpaGOTKa Tpex KOMMNMeKTOB CTaH-
OaPTHBIX KOHTPONbHbIX I'Ip06 (T. e. I'Ip06, npencTtaBneHHbIX TONbKO COOTBETCTBYHLWMMW nentujamMmu, pacTBOpeHHbIMU B

BbIOpaHHOM pacTBOpUTEnE):

- cTaHgapTHanA KoHTponeHaa npoba A. [lna nposBepky npurogHocTn cuctemel BOXX;
- cTaHgapTHas KoHTponeHana npoba B. Wccneayetca asaxabl, B Ha4Yane U B KOHUE aHanvsa, Ansa nogTBepKAeHNs
CTabUNbHOCTK XapakTepPUCTUK CTaHOAPTHLIX KOHTPONbHBIX MPO6 BO BPEMS BEINMONHEHUS aHannaa;
- cTaHgapTHasa KoHTponbHasa npoba C. Bknwodaetcss B 06paboTky ANs noaTBepaeHWs OTCYTCTBUA BIWSHWS pac-
TBOPUTENS, CMYXAaLLEro Ans pacTBOPEHWS UCCnefyemMon XMMUYECKOW NPOAYKLMK, Ha NoKasaTeny NpoLeHTHON Aenneuun

(obenHeHusA) NnenTUaOoB.
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MpunoxeHune D
(ob6AzaTenHoe)

rOCT 34899—2022

MzBecTHbIe orpaHn4eHwuA, cCBA3aHHbIe C NTpUMEeHeHWeM MeToOa aHanuia peaKLlHOHHOI:’I cnocobHocTH
B OTHOWEHWMX NPON3IBOAOHbLIX aMUHOKUCOT

B tabnuue D.1 npeactaBneHo KpaTKoe onucaHue M3BeCTHbIX orpaHuyeHnii Ana metoga ADRA.

Tabnuuya D.1— M3BecTHble orpaHudeHnsa ana metoga ADRA

Knacc Bewecte/xa-
pakTep nomex

[MoTeHumnanbHble APUYMHBI
3aHWKEHUS OLIEHKM ONAacHOCTH
WM BO3HUMKHOBEHWUA NoMex

WHTepnpeTauns gaHHbIX

[MpymMepbl oNUCEIBAEMbIX
BELLECTB

MeTtannel un Heopra-
HUYECKME coegnHe-
HUA

MaBecTHO, 4TO peakummn Ta-
KNX BELLECTB C Benkamn npo-
TEKAKT B COOTBETCTBNIK C ME-
XaHn3amamun, OTNUYHbIMKU OT
KOBaneHTHOro CceBA3blBaHWA

MeTon He nogxoAwuT ANA NpUMeHe-
HWA

Cynbdpat HUKens:

7786-81-4

[poranTteHsl

Takve xuMmnyeckue BellecTBa
TpebykT ANa packpbITUS CBO-
€ro CeHCMBUNU3NpYIoLLLEro no-
TeHUMana npeaBapUTENbHOM
BuonorMyecko  akTueauum
thepmeHTamMmn U He MoryT BbITb
onpefeneHbl C NOMOLLLI AaH-
HOro MeTofda Ao Tex nop, Noka
OHW He BbIMW COOTBETCTBYH-
LM 06pasom aKkTMBMPOBAaHSI,
HanpuMep MyTeM aBTOOKUC-
NeHWst OO0 YPOBHA, KOTOPbLINA
MOXHO Habnwgatb in vivo y
XMBOTHbIX/YenoBeka. B xope
WCCNeaoBaHusl, 0OHaKo, HeMb-
37 rapaHTMpoBaTb  ycnewl-
HOCTb nogobHoOW akTUBALMK

[MperanTeHsbl

Takue xMMnyeckue BelLecTsa
NposBMsAT CBOW ceHCUBUnu-
3UpyloLLMe CBOWCTBa nocne
abuoTtudeckor TpaHcdopma-
LMK W, COTMAacHO MMEeRLLMMCS
CBWAETENLCTBAM, B HEKOTO-
PbIX Cry4asx nogaalTcs Kop-
PEeKTHOMY OnpedeneHuo npu
MOMOLLM AaHHOMO MeToda

CyulectByeT BeposiTHOCTb Monyye-
HWAA NOXHOOTpULATENbHBLIX pesynb-
TaToB.

TTtoBble oTpMuaTEnNbHbIE pe3ynbTaThl,
nony4YeHHbIe C NPUMEHEeHUEM OaHHO-
ro Metoga, cnegyeT paccMaTpuBaTh
C Y4YeTOM YyKasaHHbIX OrpaHu4eHui
W B COMEeTaHUM ¢ MHOpMauuen ua3
OPYrUX UCTOYHUKOB B KOHTEKCTE CO-
oTBeTcTBytowero IATA

OuatuneHTpuamnH;
111-40-0 (vcneiTa-
HUA Ha 4enoBeke: 1A,
LLNA: gaHHble OTCyT-
CTBYHOT)

INvHanoon:
78-70-6

XumMunyeckue Be-
LWecTBa C BbICOKUM
YpOBHEM nornotye-
HWA Ha ANUHE BOMHbI
281 HM 1 BpemeHeM
YOEPKUBAHUSA, aHa-
NOMMYHBEIM BpeMeHU
yoepxkueanua NAC
mnu NAL (coBmecT-
HOE 3MUpoBaHne)

B ycnoBusx coBMecCTHoro
ANUPOBAHNS  MHTErPUpO-
BaHue nuka NAC mnn NA, a
CrnenoBaTenbHO, M pacyeT ux
NPOLEHTHOrO 3Ha4YeHUsa Wc-
TOLLIEHWS CTAHOBATCA HEBO3-
MOHBIMK

MepeyeHb BeLLECTB, MOMMOLAKLINX
YNeTPadoMoNeToBOE M3Ny4YeHne Ha
3TOM y4acTKe CrnekTpa, obbIMHO orpa-
HUYMBAETCA BELLECTBAMM C KOHBHO-
TMPOBaHHBIMK  JBOWHBIMU  CBA3AMM,
YTO CYLLECTBEHHO CHUWXAET PUCK He-
XenaTenbHOro COBMECTHOro  anou-
poBaHusi. Ecnv coBMmecTHoe anou-
poBaHWe 1Uccregyemoro XMMn4ecKkoro
BellecTBa Habnwoaaetca kak ¢ NAC,
Tak 1 ¢ NAL nnu e toneko ¢ NAC, To
NPV COCTABMNEHUW OTYETa pe3ynkTarhl
Takoro aHanwaa cnegyeT onpeaennuTb
KaK «COMHWTENbHBIE» U PACCMOTPETb
BO3MOXHOCTb MCMONb30BaHUA arnb-
TepHaTMBHON KoHdurypaummn BOXX

CadppaHans:
116-26-7
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lpodomxeHue mabnuyel D.1

Knacc BeuwlecTe/xa-
pakTep nomex

MoTeHumansHble NPUHYKHbL
3aHWXEHWH OLUEHKW ONacHOCTK
WK1 BO3HMKHOBEHWA NoMex

WHTepnpeTauma gaHHbIX

Mpumepbl onucbiBaeMbIX
BellecTB

(cm. 3.3.4.6). Ecnu coBmecTHOe anto-
vpoBaHWe HabniogaeTca TOMbKO C
NAL, TO MOXeT UCMonb3oBaTbCA MO-
[enb MNOCTPOEeHWs1 MPOrHO30B, OCHO-
BaHHaA Tonbko Ha AaHHbIX aAna NAC
1 NnokasaHHasa B Tabnuue 4

Bewectea ¢ He-
OnpefeneHHbIM Unn

OTcyTGTByET BO3MOXHOCTb
cobnogeHus onpegeneHHo-

HewnasecTHO

Bewectea c Heonpe-
AdeneHHbIM unn nepe-

CTBa, He MoALaLLK-
€ecsi pacTBOPEHWIO B
COOTBETCTBYIOLWEM
pacTeopuTene  npwu
KOHEYHOM  3Ha4eHWn
KoHUeHTpauuu 1 MM
(BNpouyem, aTo mano-
BEPOSATHO, MOCKOMBKY
BCE pacTBOpLI Uccre-
OyeMblx BELLECTB npu
BbINOMHEHUM  aHanu-
3a no metogy ADRA
npuUroTaenueawTCH
C HW3KMUM 3HAYEeHU-
em KOHUEHTpauun
(1 MM))

rapaHTMpoBaHHOIo obecne-
YeHWs [OCTaTOYHOW 3KCMo-
3nuuM nccnegyeMmoro eelle-
CcTBa

NPOBEAEHUA UCCMNEOOBaHNA  XuMWYe-
CKUX BELeCTB, XapaKTepuayloLwMXcs
HU3KMMW MOKasaTensMu pacTBOPUMO-
cTn. Ecnn uccnepyemoe BelLecTBO He
MOXeET OBblTe NOMHOCTBIO PACTBOPEHO
MpY YKa3aHHOM 3HAYEHUW KOHLEHTpa-
LMW, 3TO HEe WCKMYaeT BO3MOXKHOCTM
npoBedeHus wccnefosaHua ¢ Gonee
HU3KMMW  3HAYEHWAMU  KOHLeHTpaLuuu,
obecneynBalOlLMMK €M Hagnexallee
pacTeopeHue. B nogobHom cnyyae no-
NOXMTEMBHBINA Pe3ynLTaT UCCNefoBaHNs
MOXET PAcCMaTpuBaTbCH Kak AoKasa-
TENBCTBO CNocobHOCTM Wcchnedyemoro
XUMWYECKOTO BELLECTBA BbI3bIBATL KOX-
Hyl0 ceHcubunuaauuio, Toraa Kak nomy-
YeHve oTpULaTeNbHOTO pesynbrara, Ha-
MPOTWB, HE MO3BONAET C YBEPEHHOCTHIO
CyANTE 06 OTCYTCTBWW Y BELLECTBA CEH-
cMBUNU3NpYOLLMX CBOWCTB

nepemMeHHbIM COCTa- | ro MONAPHOro COOTHOLUEHMA MEHHbIM COCTaBOM,
BOM, MPOAYKTbl KOM- | Mexay HykneodunbHbIM pe- XUMKUYECKMe BbiOpOCHI,
MMEeKCHbIX peakuuid | akTMBOM M UCCreayeMbiM Xu- NpoOOYKTbl U CMecK ¢
unn Byonornyeckne | MUYECKMM BELLLECTBOM. HeonpeneneHHbIM UNu
mMartepuarnsl KonuyecTeo OOCTYNHOW  WMH- nepemMeHHeIM  cocTa-

cdopmMaumMM 0 BO3MOXHOCTSAX BOM

npumeHeHua metoga ADRA B

HacTosILLee BPEMS OTpaHUYeHo
Xumudeckne Belle- | OTcyTcTBYET BO3MOXHOCTH | MeTon ADRA MoxeT npumeHsaTbea ang | HewssecTHo

Xvmudeckue  Belle-
ctea, o6pasyiolimne
ocafoKk B peakuWoH-
HOM pacTBope (Brpo-
YeM, ManoBepOsTHO,
YTO BELeCTBO Bbi-
nageT B 0cagok no-
cne pobaeneHws ero
pacteopa K peakuu-
OHHOMY pacTBopy,
MOCKOMbKY MpU  Bbi-
MOMHEHWM  aHanuaa
no metogy ADRA Bce
pacTBopbl Mccnenye-
MbIX BELLECTB UMEKT
HW3KOE 3Ha4EHKe KOH-
ueHTpauum (1 mM))

OTcyTCTBYET BO3MOXHOCTb
obecneyeHnss pocTaToYHOWN
9KCMO3WLMN  UCCNEenyemMoro
BellecTBa

Ecnn uccnegyemoe BellecTtso 0Opa-
3yeT 0cafok B peakUMoHHOM pacTeBope
HECMOTPS Ha [OCTaTOMHYK CTENeHb
pacTBOpPeHMs B  COOTBETCTBYIOLLEM
pacTBopuTene, 3T0 HEe WCKMYaeT
BO3MOXHOCTM MPOBEAEHUA Wccneno-
BaHWsl ¢ Gonee HWU3KMMMK 3HAYEHMAMU
KOHUEHTpaLuu, obecnevynBaroLm-
MW Ero Hagnexallee pacTBOpPEHME.
B nogobHbIx cnyyanx nonoXuMTensHbIA
pesynsrat WCCrenoBaHusl Bce  elle
MOXET paccMaTpyBaThCH Kak [4oKasa-
TENbCTBO CNOCOBHOCTU Kccneayemo-
ro XMMWYECKOrO BELUECTBA BbI3bIBaTb
KOXHYH CeHcubunusaumio, Ttorga Kak
nony4yeHne oTpULaTENLHOMO pesynsra-
Ta, HaMpPOTUB, HE MO3BOMNAET C YBEPEH-
HOCTbIO cyauTh 06 OTCYTCTBUK Y BeLle-
CTBA CEHCUBUMNU3UPYHOLWUX CBOMCTE

WMaonponun-mMupuctar
CAS: 110-27-0
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OkoHyaHue mabnuus! D.1

rOCT 34899—2022

Knacc Bewects/xa-
pakTep nomex

[MoTeHumnanbHble NPUYKnHDbI
3aHMXKeHUA OUEHKK ONacHOCTK
1N BO3SHWKHOBEHWA NoMex

WHTepnpeTauus AaHHbIX

MpymMepbl oNUCLIBAEMbIX
BellecTs

Xumnyeckve BeLle-
cTBa, He obpasyto-
WMe  KOBANEHTHBIX
ceAzet ¢ NAC, Ho
cnocobeTRyOWMeE
ero OKMCMeHuIo (T. e.
anmepusaunn NAC)

MccnegoeaHne moxeT npu-
BOOWUTbL K MONYYEHWIO 3aBbl-
WEHHOW OUEHKM Jenneuuy
(o6enHeHusa) NAC, a cnego-
BaTENBHO, K BblAaqe NOXHO-
MONOMXUTENBHBIX MPOrHO3HbIX
3aKMYeHUI

B pspge cnyvaeB cywecTByer BO3-
MOXHOCTb 0BOHapyXeHWs W Konu-
YECTBEHHOrO onpegeneHva nobbix
BHOBb ob6pasytowmnxcs anmepos NAC
¢ npumMmeHeHuem cpencte BOXX, ko-
TOopasa Mo3BoMnseT NoaTBepauTL UMK
WCKMIOYNTE BEPOATHOCTL TOMO, YTO
uctoweHue peaktmea NAC 6bino
BbI3BAHO €ro Aumepusauuen npu
OKWCMeHWK, a He ABUNOCh pesynbTa-
TOM peakuyuu ¢ nccnegyembim(biMu)
BellecTBOM(aMv) U nocnegyoLwero
KOBarneHTHOro CBA3bIBaHUA.

Takum obpazoM, NpUMEHEHWE METOo-
na ADRA moxeT nomoudbs n3bexartb
OLWKMBOYHBIX BbIBOAOB, CBA3AHHLIX C
OKUCNSAIOWMM BO34eNCTBUEM Ucche-
OyemMoro XMMUYeCKoro BeLlecTsa

OMCO
Okucnutenb

XvMuUyeckue Belle-
CTBa, pacTBOpUMbIE
Tonbko B AMCO

Bozsgeuctene OMCO npu-
BOOWT K [OMNOMHUTENBHOMY
nctoweHunto NAC 3a cyet gu-
MEepM3aLnn, YTO CYLLECTBEH-
HO yBenuuMBaeT ero (oHOo-
BhIl YPOBEHb UCTOLLEHUA

MpegenbHO OONYCTUMBIA  YPOBEHb
copepxaHua OMCO B pactBope uc-
criefyemMoro BellecTBa COCTaBnser
5 %. MNpw Beibope OMCO B ka4yecTBe
pacTBopuTeEns BHavane craparoTcs
pacTBOpUTbL MCCneqyemoe Xummye-
ckoe BeulectBo B cmecn OMCO u
aueToHWUTPUNA, XapakTepusyrLleii-
ca cooTHoweHrem 1:20 (5 % OAMCO
B aUeTOHWUTpUIe)

HewnseecTHO
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FOCT 34899—2022

MpunoxeHue E
(o6azaTtenbHoe)

BelecTBa, peKOMEHO0BaHHbIE K MCMOMb2I0BaHUIO ANA NPOBEPKU KBanuduKaLuu.
CeHcubunuszaums koxwm in chemico. AHanu3 peakLMOHHOW cNOCOGHOCTU B OTHOLLIEHUW NPOU3BOAHLIX
amuHokucnot (ADRA)

[o Toro kak npucTynuTe K perynspHomy npumeHeHuio metoga ADRA, nabopatopun fomkHel NOATBEPAMTb CBOIO
TEXHWYECKYKD KOMNETEHTHOGThL, MOArOTOBMB HA €ro OCHOBE [OCTOBEPHLIM MPOrHO3 CeHCUBUNM3MPYOLLEn CnocoBbHOCTH
ans 10 cneumansHo 0TOBPaHHBIX BELLECTB, NepeyncrieHHblX B Tabnuue B.1, n npaBuneHO onpegenue 3HaveHus genneuum
(o6egHerua) NAC 1 NAL B cOOTBETCTBYIOLMX HOPMUPOBAHHbIX AnanasoHax Ansa 8 u3 10 Takux KOHTPONbHBLIX BELLECTB.
BeluecTtBa cornacHo npyvBeAEHHOMY CNWCKY ANS NpoBepku kBanuduvkaumn nogobparbl Takum obpasom, 4Tobbl NomnHo-
CTbl0 OXBaTUTL AWana3oH BO3MOXHLIX PeakUWii Npy pa3BuTUM KOXHOW ceHenbunusaumu. JononHuTeneHbIMW KpUTEPUAMI
oTbopa NocnyXWnu AOCTYNMHOCTL 3TUX BELLECTB ANA KOMMep4ecKoro NpuobpeTeHuns, Hanuyne Ans HUX Kak AOCTOBEPHbIX
CNpaBOYHbIX AaHHbBIX, MONYYEHHBIX in Vivo, Tak U 4OCTOBEPHbLIX AaHHbIX, NMOMNYyYeHHbIX C Mcnone3oeaHnem Mmetoga ADRA, a
TaKkKe OnbIT UX NPaKTUYEeCKOro UCMONbL30BaHWA B X0Ae BannaauvoHHOM UCCNeA0BaHUs, B PO KOOpAUHATOpa KOTOPOro
BelcTynan JaCVAM, ans noaTBep:KAeHUS YCrneLwHoro npuMeHeHa NpoBepsaeMoro Metoaa.

Tatbnuuya E.1 — Cnucok peKkOMEHO0BaHHbLIX XMMUYECKMX BELLECTB ANA NPOBEPKM KBAnNUMUKaLUM Npu NpoBeseHun
uccnegosaHuin no metogy ADRA
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Wccnenyembie y Arperar- Monexy- MporxosHoe [MporHoaHoe [wnanasoH qenneﬂumm
Ne S Er e omep HOB CO- nsipHas 3aKnoYeHne no 3aKnYeHne (oBegHeHus), %
BeLecTsa CAS CTORHME - uToram uccnego- no metoay
H BaHwWii in vivo 1) ADRA2) NAC 9 NAL 2
1 p-BEeH30XUHOH 106-51-4 | Teepmoe | 108,09 | Bei3biBaeT ceHou- Monoxu- 90—100 40—70
Bunmaaumio (aKc- TeneHoe
TpemarbHy)
2 Oudpenun-umkno- | 44886-38-4 | Teepnoe | 206,24 | Bbi3biBaeT CeHCU- Monoxu- 15—45 <10
MPOMEHOH Bunuzaumio (cune- TensHoe
Hyt0)
3 2-meTun-2H-n3o- | 2682-20-4 | Teepmoe | 115,15 | Bbi3biBaeT ceHCU- Monoxu- 80—100 <7
TMaszon-3-oH Bunmsaumio (yme- TensHoe
PEHHYI0)
4 MNanemuTOMN- 112-67-4 Kugkoe 274,87 | Bbi3biBaeT ceHou- MNonoxun- <10 50—100
xnopwvg Bunusaumio (yme- TenbHoe
PEHHYI0)
5 Mmunpazonman- | 39236-46-9 | Teepooe | 388,29 | BoidbiBaeT ceHcu- Monoxu- 10—45 <10
HWUM-MOYEBUHA bunusaumio (cna- TensHoe
Byto)
6 ®apHesanb 19317-11-4 | Xupgkoe 220,35 | Bbi3biBaeT ceHcu- MNonoxun- 20—40 <15
bunmsaumio (cna- TenbHoe
byto)
7 MuuepuH 56-81-5 Kuakoe 92,09 He Bbl3blBaeT OTtpuua- <7 <7
ceHcubunuaauum TensHoe
8 MaonponaHon 67-63-0 HKunaokoe | 460,10 | He Bbl3blBAET Otpuua- <7 <7
ceHcubunuaaumm TensHoe
9 Oumetnn  um3o- | 1459-93-4 | Teepmoe | 194,19 | He Bbl3bIBAET OTpuua- <7 <7
dranat ceHcubunusaumm TensHoe
10 | Mponun  napa- 94-13-3 Teepgoe | 180,20 | He Bbl3blBaeT OTtpuua- <7 <7
BeH ceHcnbunuaaumm TensHoe
1) MporHoaHble 3aKMOYEHWS O CTEMEHM OMACHOCTU (CEHCMBUMM3MPYIOLLEH CMOCOBHOCTI) XMMUYECKUX BELLECTB
in vivo noaroToBIeHbl B COOTBETCTBUN C AaHHBIMM, Nony4eHHbIMM no metoay LLNA[9], [50], [51]. CteneHb ceHeubunu-
3MpyloLwen cnocobHOCTM BELWECTB iN VIVO OUEHMBANAck C UCMONb3oBaHWeM KpuTepueBs, npeagnokeHHelx ECETOC [33].
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OkoHyaHue mabnuuss E. 1

2) MporHoaHoe 3akrnyeHne, NoaroTaBNMBaeMoe No pesynsratam npumMeHeHs Metona ADRA, JOMKHO paccMaTtpi-
BaTbcs B KoHTeKcTe IATA unu DA v ¢ yyeTom nonoxeHuid 3.3.1.2 n 3.3.1.3.

3) MpaHMLEl AManasoHOB onpegeneHsl C y4EToM Mo MeHbweit Mepe 10 pasnuuHbIX NPOLEHTHBIX SHAYEHUI Aenneumm
(oBegHeHws), NpeacTaBneHHbIX NATEI0 HE3aBUCKMBIMK NabopaTopuami.
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MpunoxeHue F
(o6azaTtenbHoe)

anMEpHaH nocnenoBatTenbHOCTL BbINONMHEHWA aHanM3a MmeToaom B3XX

WMccnenoaHve kaxaoi npobel Npy BeiNonHeHnn BAOXX-aHanu3a ocylecTBNAKOT B COOTBETCTBMM C MyHKTaMK an-
roputMa, npeacTaBneHHbIMU Hibke. [lononHuTeneHbIe CBeAeHWs 0 Nopsake BoinonHeHws BOXKX-aHanv3a cM. B Tabnuue
F.1 ¢ npumepamu aHanuTUYeCKNX nocnegoBartensHocTen ana BOXKX Huxe.

1. MNpucTynaroT K aHanu3y rpagyvMpoBOYHbIX CTAHAAPTHBIX PACTBOPOB U CTaHAAPTHOW KOHTponeHoM npobbl A (N = 3).

2. MNooyepenHoe BbIMOMNHEHWE aHanv3a Npobbl 4N KOHTPONSA COBMECTHOMO 3MloMpoBaHna He TpebyeTcs, ecnu Ta-
KOW aHanua npegycMoTpeH Mocie BhINOMHEHUst aHanunsa cTaHAapTHOrO pacTBopa M CTaHOapTHOW KOHTPOMLHOW Npobbl A.

3. AHanu3a KoHTponsHoW Npobel B BeinonHAKT Tpukabl (B 06Len cnoXHOCTU WeCTb pal): Ao U Nocne aHanusa uc-
cnegyemoi npobbl, cTaHAapTHOW KOHTponbHOW Npobbl C 1 NONOXUTENBHOW KOHTPOMNBHOWM Npobbl.

4. BbINONHAKT aHanM3 pacTBOPOB CTaHOAPTHOM KOHTPOMNbHOW npobbl C, NONOXUTENLHON KOHTPONBLHOW NMpobbl K
ncecnegyemoro XMMMYeckoro BellecTsa (nocne BeliMONHeHWs aHanuaa nepBol rpyniel KaXgoro Buaa napannensHo obpa-
BaTkiBaeMeIX Mpob BbINOMHAKT aHanua BTOPOW rpynbl K&X40ro Buaa napannensHo obpabatsiBaemblx Npod).

Tabnuua F.1— JononHutenbHble CBeLeHWN O Nopsifke BoinonHeHus BOXX-aHanua3a

[pagyvpoBOYHbIE CTaHOAPTHbIE pacTBOpbl K cTaHgapT- | STD1

Hble KOHTpPOnbHEIE NPobkI STD2

STD3

STD4

STD5

STD6

BydepHblii pacTBop ana pasbaeneHua
CtaHgapTHada KoHTponbHasa npoba A, np. 1
CraHpgapTHas KoHTponeHas npoba, np. 2
CraHgapTHas KOHTponbHas npoba A, np. 3

MpoBbl AN KOHTPONS COBMECTHOTO 3NHWMPOBaHUs MpoGa ans KOHTPOMA COBMECTHOTO 3MMPoBaHMa 1 ons mc-
cnegyemoro BellecTsa 1
Mpofa ons KOHTPOns COBMECTHOTO ankuMpoBaHna 2 ans 1c-
cnegyemoro BellecTsa 2

CTaHdapTHbIe KOHTPOrbHble Npobbl CrtaHgapTHas KoHTponeHasa npoba B, np. 1
CraHgapTHas KoHTponbHas npoba B, np. 2
CTaHgapTHasi KOHTponbHas npoba B, np. 3

[MepBas rpynna napannencHo obpabatbiBaembix Npod | CtanHgapTHas KOHTponbHas npoba C, np. 1
[MonoxuTensHaa KoHTponsHaa npoba, np. 1
Wccnegyemas npoba 1, np. 1
Wcecnenyemas npoba 2, np. 1

Btopasa rpynna napannensHo obpabateiBaemMeix Npod | CTtaHgapTHasa KoHTponsHasa npoba C, np. 2
MonoxuTensHaa KoHTponsHaa npoba, np. 2
Mccnegyemas npoba 1, np. 2
Wcenenyemas npoba 2, np. 2

TpeTtba rpynna napannensHo obpabateiBaeMbix npob CraHpgapTHas koHTponeHasa npoba C, np. 3
[NonoxuTtensHasa KoHTponbHasa npoba, np. 3
Wcecnegyemas npoba 1, np. 3
Wccnenyemas npoba 2, np. 3

CTtaHOapTHble KOHTPOmbHbIe Npobbl CTaHgapTHasi KOHTponbHas npoba B, np. 4
CraHpapTHas koHTponeHasa npoba B, np. 5
CraHgapTHasa KoHTponeHas npoba B, np. 6

B nocnenoBaTensHOCTK BLINOMHEHWA aHanm3a AomkHa ObiTh NpegycMoTpeHa obpaboTka Tpex KOMMMEKTOB CTaH-
AapTHLIX KOHTpOnbHbIX Npob (T. e. npob, npeacraeneHHsix NAC nnu NAL COOTBETCTBEHHO, PACTBOPEHHLIX B BbIOpaHHOM
pacTBopuTEne):

CranpapTHas KoHTponbHas npo6a A: KoHTponbHasa npoba ans npoBepku npurogHocTu cucteMbl BOXX. Mpoby
A Mcnonb3yoT Ons KOHTpons 3HadveHnid koHueHTpaumn NAC 1 NAL, cooTBETCTBYHOLWNX KaXO0R rpagynpoBOYHON KPMBORA,
npu gobaBneHnn aLeTOHUTPUNA BMECTO UCCNEAYEMON XMMUYECKON NPOOYKLIMA.
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CraHgapTHasA KoHTponkHas npoba B: KoHTponeHasa npoba ans npoBepky cTabunbHOCTW peakLMOHHOTO pacTBo-
pa npu BbinonHeHun aHanuaa. [Npoby B ucnonb3yoT Ans KOHTpona 3HavyeHuin koadpduruymeHta namendmsoctr (CV) gna
KaxaoW Tponku 3HadeHui nnowanen nukos NAC/NAL B aHanusupyemMomM pacteope npu AobaBneHnn aueToHUTpuna BMme-
CTO uccrneayemon XMMUYecKon NpogyKUMK B Ha4yarne v B KOHLEe aHanuaa.

CraHpapTHana KoOHTponbHaa npoba C: KoHTponeHana npoba ansa pacyeta 3HaveHusa genneunn (obegHenuns) NAC/
NAL ans kaxgoro pacTBopa MccnegyemMon XMMUYeckorn npoaykumn. PacyeT sHadeHus genneunun (obeaHeHna) NAC/NAL
OCYLLIeCTBMSAIOT NOCMe BbINOMHEHMA U3MEPEHUIA Ha Tpex KOHTPOonkeHbIX Npobax C ¢ gobaeneHnemM pacTBopuTens BMecTo
ncenegyeMon xummuydeckon npogykumun. Mpody C npuroTaenueaoT ANs BCEX pacTBOPUTENeN, NCNoMb3yeMblX Ans pacTBo-
peHWsa UccrnedyeMol XMMUYECKON NPOAYKLWMK.
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MpunoxeHue G
(o6azaTtenbHoe)

MzBecTHbIe orpaHn4eHwuA, cBA3aHHbIe C NTPUMEHeHneM MeToga KMHeTU4YeCKOoro NnpAMoro aHanumaa
peaKLIHOHHOﬁ cnoco6HocTHU nenTunooBe

B Tabnuue G.1 npencrtaBneHbl M3BECTHbIE orpaHuyYeHnsa ana metoga KDPRA.

Tatnuua G.1— M3BecTHble orpaHnyeHns ana metoga kDPRA

Knacc BeluecTe/Xapaktep

[MoTeHunanbHbie NPUYUHLI
3aHMKEHUs] OLIEHKKM onac-

MHTepnpeTauma aaHHbIX

[MpuMepbl onUMckiBaeMbIX

MW NPOTEKarKT B COOTBET-
CTBMM C MeXaHW3Mmamu,
OTINMUHYHBIMK OT KOBaneHT-
HOro CBA3blBaHWA

nomex HOCTK U BOSHMKHOBEHWA BelwecTs
nomex
MeTtanne! n Heoprann- | MaBecTHo, 4to peakumy | MeTtoa He nogxoguT Ana npuMmeHeHua | Cynbdat HUKENSA:
Yyeckue coenHeHus Takux BellecTB ¢ benka- 7786-81-4

rVI,ElpDXHHOHbI, KaTexm-
Hbl W apomMatunyeckue
aMWHbI

Hanunuune 3afepxkn ne-
ped Hadanom - OKucne-
H1A MOXET NpUBOOUTE K

Pesynbrartbl, AnA KOTOPbIX 3Ha4eHue
log Kyax < —2.0, MOTyT BbITb NpUaHa-
Hbl AOCTOBEPHBLIMW MNULLL MPKU YCrio-

MNapa-heHnneHamamuH:;
106-50-3;
WCMNBITAHMA Ha YenoBe-

CynbruapuaHLIMIA - Fpyn-
namu unu BbIcBOGOXAAL0-
Was ux npyv pazroxeHum
B YCMNOBUSAX, MpemycMo-
TPEHHbIX [Ans  BbINOMHe-
HUSI aHanu3a, MOMeT He-
NocpedcTBEHHO BCTYMaThb
B peakuMio ¢ AeTeKTUpyto-
LUUM MApKEPOM

MapKepamu, KoTopble CNocobHbI BCTY-
nate B peakuuio ¢ Tvonamu. MNonyde-
HWe COOTBETCTBYHLUMX KMHETUHECKUX
AaHHBIX C UCMOMNb3yeMblM NenTUAOM
BO3MOXHO MPW YCNOBWUX NMPUMEHEHWSA
Opyrnx MeTogoe, Hanpumep BEXX (B
HacTOSALLEeM PYKOBOACTBE He paccma-
TpuBaeTcs)

nenneunn  (obegHeHWo) | BUM NOATBEPKAEHUSA HM3KOro ypoBHA | ke u LLNA: 1A
BUOMMOW CKOPOCTW MpO- | pPeakUMoHHOW crnocobHoCTU Belle-
TeKaHWsa peakunn CTBa MO OKOHYaHWUW OKUCIEHUSA
Tuonel unu BewecTea, | Mccnegyemaa  xumuue- | Mccneayemas xuMmmdeckas npogyk- | TuormviuepuH:
BbicBObOXJALWMe TU- | ckas npodykuus, obna- | umsa He NoaxoduT Ans uccrnefosaHus | 96-27-5;
onbl nawlan nepeBudHbiMKM | no metogy kDPRA ¢ nepuBatuzaumei | LLNA: knacc onacHo-

ctn 1B cornacHo CIC
OOH;

WCMbITaHWs Ha YenoBe-
Ke: JaHHbIE OTCYTCTBY-
0T

Wccnegyemast  Xxumu-
yeckas npoayKkums,
obnaparwowaa  n3bwu-

paTensHON peakuMoH-
HOI cnocoBHOCTLID Mo
OTHOLLEHWIO K TU3WHY,
perncTpupyemMon npw
npoeedeHuM  uccre-
OOBaHMW Mo  MeTompy
DPRA vnn ADRA

kDPRA obecneynBaeT
BO3MOXHOCTb  M3MEpPEHWI
peakuMoHHOW  cnocobHo-
CTW TOMbKO B OTHOLUEHWW
LucTeMHCoOePXKaLLMX nen-
TUOOB

Peaynirarsl, COOTBETCTBYHOLUUNE
log kmax < —2,0, ecnu oHW BbINK No-
ny4YeHbl ANA TAaKOW XMMWYECKOW Npo-
OYKUMK, KOTopas, Mo [aHHbIM aHa-
nn3a c npumeHeHvem metoga DPRA
unn ADRA, nsduparensHeim obpasom
pearupyet ¢ NH,-rpynnamu, Beidsisas
ux genneuunto (obegHeHwe), HO Mpu
3TOM He BbI3blBaa Aenneuuun (obe-
AHeHun) SH-rpynn, He aensawTcs yoe-
ONTENEHBIMU

HekoTopble aumnrano-
reHuabl, eHonbHLIe
achmpbl MM anegerv-
Obl, OWrMOPOKYMapWH:
119-84-6;

LLNA: knacc onacHo-
ctm 1B cornacHo CIC
OOH;

UCMbITaHUA Ha YEMOBEKe:
[aHHble OTCYTCTBYHT;
rMyTapoBbIA ansaerng:
111-30-8;

WCMbITaHWsA Ha YenoBe-
ke n LLNA:

Knacc onacHoctu 1A
cornacHo CI'C OOH
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Knacc BewecTte/xapaktep

[MoTeHumnansHble NPUYUHbL
3aHWmKeHWus oLueHKK onac-

MHTepnpeTtaums aaHHbIX

[NprvMepbl onnckiBaEMbIX

3ApylOLLEro  noTeHuuana
TpebyeT npenBapuTens-
HOW BUONOrM4eckon akTu-
BauuMK hepmMeHTamMK

nomex HOGTU UMW BOZHUKHOBEHUA BeLlecTB
nomex
MporanTeHsbl CornacHo  umetowmmcs | OueHka, nonyy4aemas Ons sSpko Bbl- | JUaTvneHTpuamuH:
cBMOETENbCTBAM, Takas | paXeHHbIX  MporanTeHoR, moxeT | 111-40-0;
vcecrnegyemasn xumudeckas | ObiTe 3aHwkeHHon. C  gpyrod cro- | (MCneliTaHWs Ha 4Yeno-
NpoaykuMA [Ons packpbl- | pOHbI,  KUccnegyemas  xuMudeckasa | Beke u LLNA: katero-
TMA cBoero ceHcubunu- | npogykums, kotopaa i) aBnsercs | pua 1A cormacHo CIC

SIPKO  BbIP@EHHBIMWU  NporanTeHamm
(T. e. He obrniagaeT CBOWUCTBaMU, Npu-
CYLUMMW HEMOCPEACTBEHHO AENCTBY-
IOLMM ranTeHam Wnu nperanteHam) v
OOHOBPEMEHHO ii) cnocobHa BeI3bIBATE
CUMbHBIE  annepruyeckue  peakum,
BCTPEYAETCH OTHOCUTENBHO PeaKo

OOH)

dnyopecueHTHas Xu-
MUYeckas npoayKums
C 4acToToh BO36YX-
OEeHUsi, COOTBETCTBY-
HoLen auanasoHy
vcrnonb3yemoro dnyo-
pecLeHTHOro mapkepa

Ecnn nokasatenu WHTeH-
CMBHOCTW  chbnyopecueH-
UMM MccrnegyemMon  xu-
MWYECKON MPOAYKUMU 1
apaykta nentnga ¢ Mbb
He obnagaloT agANTUBHO-
CTbIO MO OTHOLLUEHUIO APYr
K Apyry, TO perucTpupyer-
CA Kayljasacsa genneuus
(obegHeHue) nentuaa

[ns OUEHKN BMUAHUSA CO30aBaeMbIX
nomMex [OIKHbl MPUMEHATLCA COOT-
BETCTBYIOLLME MOMOXEHNA NPOTOKONa
DB-ALM Ne 217 [62]

TeTpaxnop-canuuuna-
HunuAa: 1154-59-2;

MCMNbITAaHUA Ha YenoBe-
ke u LLNA: kateropus
1A cornacHo CI'C OOH

Wccnenyemaa  xumu-
yeckas  MpoayKuus,
OvanasoH  nornolue-
HUSI KOTOPOW COOTBET-
CTBYET OManasoHy W3-
ny4YeHus Mapkepa

Ecnu wuccnegyemas xu-
Mu4eckasn npoayKLus
racutT  nNyopecLUeHTHYI
amuccuio nentnaa c MBb,
TO PErMCTPUPYETCA KaKy-
wadaca pdenneuna (obe-
OHeHWe) nentnga

[ns OUEHKN BMWAHWS CO30aBaeMblX
noMex [OMKHbI MCMOMNb30BaTbCA CO-
OTBETCTBYIOLLME MNONOXEHUA NPOTOKO-
na DB-ALM Ne 217 [62]

BanunuH: 121-33-5
LLNA: 6es «knacca
OMacHoOCTKW;  WCMbITa-
HWA Ha YenoBeKke: AaH-
Hble OTCYTCTBYIOT

CMecH ¢ HEU3BECTHLIM
COCTaBOM, BelWlecTBa C
HeonpeneneHHbIM UN

WMHdopmaumnsa o BO3MOX-
HOCTW MPUMEHEHUA MEeTO-
na kDPRA B poctynHon

HewussecTtHO

UVCB, XMMUYECKMEe
BbIOpPOCHI, NPOAYKUMA C
HeonpedeneHHsIM UK

B BOJE, AaLEeTOHUTpU-
ne unv nofobBHbIX eMy
pacTBOpUTENsX, Cro-
COBHbLIX CMELIMBATLCA
C BOOOK

3KCMO3MUMK UccreayemMoi
XUMUWYECKOI NpoayKUUM

nepemMeHHbIM COCTa- | nuTepaType OTCyTCTBYET nepemMeHHbIM COCTaBoM
BOM, MNpPOAYKTbl KOM-

NAEeKCHbIX peakuui

wnu  Buonoruyeckne

mMaTepuansl

Weccnepyemas xu- | OTcyTcTBYET BO3MOMKHOCTe | B nogoBHeix  cnyyasx 3HadeHwe | HewspecTHo
Muyeckas npogdyk- | rapaHTupoBaHHoro — obe- | log k. > -2,0 Bce elle MOXeT pac-

UMs, HepacTBOpVMMas | CMEYEHMA  JOCTAaTOMHOW | cMaTpuBaTtbCA Kak [doKa3aTenbCTBO

CMOCOBHOCTU UCCIeayeMon XMMu4e-
CKOW MpoAyKUMW BbI3bIBATL CEHCU-
OUNU3aumni KoXWM C OTHECEHWEM ee
K nogknaccy onacHoctu 1A cornacHo
CIC OOH, Torga kak 3HadeHue log
kmax < -2,0, HanpoTuB, He MO3BONSA-
€T C YBEPEHHOCTLK CyaWUTL 00 OTCyT-
CTBMM Y BELLECTBA CEHCUBMMU3NUpYto-
LNX CBOWCTB.

Wcnonb3oBaHwe Opyroro BeLLECTBa-
HOCWUTENS AOMNYCKaeTcs Mpu yCcrnoBuW
cobniogeHna TpeBoBaHWI COrnacHo
3.4.3.21
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OkoH4aHue mabnuysi G. 1

[MoTeHunanbHbie NPUYUHLI

Knacc BelecTte/xapaktep 3aHMKEHUsI OLEHKKM onac- MHTEpRpeTaLIMA AaHHbIX Mpumepbl onUckIBaeMbIX
nomex HOCTK WU BOSHWKHOBEHUA BeuwecTs
nomex

Wccnegyeman  xumu- | OTtcyTcTByeT Boamox- | B nopoBHelx  cnydasx nonoxw- | Metun  2-HoHuHoat!):
yeckasi NPOOYKUMs, | HOCTb rapaHTUPOBaHHOIO | TenbHLIA pe3ynstat uWccnegoBaHusa | 111-80-8;
obpaayiowan ocapok | obecnevenusa poctartod- | (T e. log k.. = —2,0) Bce ewe mo- | LLNA:  Bes  knacca
B PpEeaKUMOHHOM pac- | HOW 3KCMO3MUMK WCCre- | ET CYMTaTbCA [OOCTOBEPHbIM, TOr- | OMacHOCTM
TBOpE AyEMOW XMMUYECKON Npo- | 4@ Kak oTpuuaTtenbHbId  pesynstaTt

aykumn. Ecnmn Bcneacteue | (T. . aKTMBHOCTb He BbISBMEHA WK

HU3KOA  pacTBOPUMOCTM log Kpox < —2.,0), HanpoTtus, cnegy-

nccregyemMon  XMMuMe- | eT  MCMonb30BaTb C  Haanexallen

CKOW NpoayKuMyM B BOAE | OCTOPOMHOCTHI (CM. TAKKEe MOMoxe-

HenocpeacTBeHHO nocne | Hua 3.4.1.4, kacawolwuecs nopagka

nobaeneHns ee pacTBo- | uccnenoeaHna no metogy kDPRA

pa k pacTBOpy MenTMAOB | XMMWYECKOW NpPOOyKUWWM, KOoTopas

B nocriegHeM obpasyeT- | He MOXeT OblTb MOMHOCTbIO pacTBO-

CA 0cafok, TOYHO ornpe- | peHa Mpu 3HAYEHUW KOHLEeHTpauuu

oenute  ocTaBlieeca B | 20 mM)

pacTeope KONMU4ecTBO

npoaykuMy,  cnoco®Hown

BCTYyNaTb B peakuuw ¢

nenTuaamMu, He npencrae-

NSETCH BO3MOXHbLIM
Wccnegyemass  XumMu- CyluecTByeT BepoATHOCTL nonyyeHus | OIMCO
yeckas npoaykums, 32BbILLIEHHON OUEHKA pPeakLUMOHHOW
cnocobcTByOLWasA OKUC- cnocobHOCTM NENTUAOB
MEHVK0 LMUCTEMHCOOEep-
KAl NenTuaos

1) Roberts, D. W. and A. Natsch, High throughput kinetic profiling approach for covalent binding to peptides: Appli-
cation to skin sensitization potency of michael acceptor electrophiles. Chem. Res. Toxicol., 2009. 22 (3): p. 592—603 (BbI-
COKOMPOMYCKHOWM METOA, KNHEeTMYECKOro NPoMNMpoBaHUA NS aHanu3a KoBaNleHTHOro ceasbiBaHus ¢ Benkamu. [pume-
HeHWe Ans OUeHUBaHUA CNOCOBHOCTU 3NeKTPOoMUbHLIX akuenTopoB Muxaans Bei3biBaTk KOXKHYO ceHeubunusauuio) [53].
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MpunoxeHune H
(ob6AzaTenHoe)

BelwecTBa, peKOMeHA0BaHHbIE K UICNONbL30BaHWUIO ANA NPOBEPKX KBanudukauuu.
CeHcubunusauua Koxu in chemico.
KuHeTu4yeckuin npAMoN aHanus3 peakumoHHon cnocobHocTu nentugos (kDPRA)

[o Toro Kak NpUcTynnTb K PerynspHoMy NpUMEHEeHWD MEeToda MCMbITaHWs, ONMCAHHOIO B HACTORALLEM MpUNoXe-
HWK, nabopaTopuK OOMKHLI NOATBEPAUTL CBOK TEXHUYECKYK) KOMMNETEHTHOCTb, MOATOTOBMB AOCTOBEPHLIA NPOrHo3 no
meTony kDPRA no mMeHbLUel Mepe Ans BOCbMU M3 AeBATU PEKOMEHAO0BaHHbLIX XMMUYECKMX BELLECTB, NEPEYUCEHHLIX B
Tabnuue H.1, n npeactasus sHavenus log k. ANS KOHCTaHTLI CKOPOCTKM PEaKLWMW C LINCTEMHOM, Haxofsalmecs B COOT-
BETCTBYIOLEM HOPMWPOBAHHOM AMana3oHe, No MeHbLUEN Mepe AN CEMW U3 AEBSTU TaKMX KOHTPOMbHLIX BellecTs. Bele-
CTBa COMMacHO NpMBeAEeHHOMY CMUCKY ANs NPOBepKX kBanudukaunm nogobpaHsl Takum obpasom, 4ToObl OXBaTUTb BeCh
OnanasoH BO3MOMHbIX peakunid ¢ TOYKM 3peHUst CTeneHu OnacHOCTW M MNOTEHUMaNnbHON BEPOATHOCTM Pa3BUTUS KOXHOW
ceHcnbunmnaaumm. JononHUTeNbHbIMUA KpuTepuamMn oTbopa Nocny»KUnn OOCTYMHOCTb 3TUX BELECTB ANS KOMMep4ecKo-
ro npvobpeTeHus, Hanu4ne Ans HUX Kak JOCTOBEPHbLIX CMPABOYHLIX AAHHBIX, MOMYYEHHbIX iN Vivo, Tak U JOCTOBEPHLIX
OaHHBIX, NONyYeHHkIX in vitro ¢ ucnones3oBaHuem metoaa kDPRA, a Take NonoXUTENbHBIA ONbIT UX NpakTUYecKoro uc-
Nonb30BaHNA B X04e COOTBETCTBYHLLErO BanMaauMoHHOTO UCCNEA0OBaHMs, B PONA KOOPAWMHATOPOB KOTOPOro BhICTYMNanu
3aMHTEpPecOBaHHbIe NPEeAnpUATUSA NPOMbIWNIEHHOCTI, ANA NOATBEPXKOEHMA YCMNeLwHoW peanu3aunn paccMaTpuBaemMoro
meTofa nabopaTopusamMu, NPUHAMABLLMMU y4acTUe B NCCNEfoBaHUM.

Tabnuuya H.1— CrnMcok pekoMeHOOBaHHbIX BELLECTB ANA NPOBEPKU KBanudmnkaL MM npu npoBeaeHun nccnegoBaHuia
no MeToAdy KWHETUYECKOTO NPSIMOro aHanvna3a peakUMoHHOW CNocOBHOCTM B OTHOLLEHUM NENTUOOB

GostExpert.ru

https://GostExpert.ru/gost/gost-34899-2022

Beujectas, peio- Mporsosnoe | TECTEC | ioen comac | Mporsosios
MEHAOBaHHLIE K Peructpa- ArperaTt- 3aKkn4eHne [OuanazoH
WUCNOMb30BaHUIO LUMOHHBIW Hoe co- no uToram uc- H?_IfgsogﬁH HOHEETCOSEI(;H 33;11;:):;:% 3Ha4YeHnn
2 2)
éj;ﬂn:;?,lizpl;t HEMER SR8 RS Cj}ﬁﬂ‘ﬂ\?gwm MCMNbITAHUA NO |  UCNBITAHWUIA kDPRAZ 109 Kiax
4 metogy LLNA | Ha venosexe
2,4-guHuTpoxnop | 97-00-7 Teepooe | Bol3biBaer 1A 1A 1A (-0,8)—(-0,4)
BeH3on ceHcnbunu-
3aumio (aKe-
TpemansHyio)
MeTtunusocTtnasonu- | 2682-20-4 | Teepaoe | BoisbiBaeT 1A 1A 1A (-0,5)—(-0,1)
HOH ceHcnbunu-
3aumio (aKe-
TPEMAanbHYK)
OxkcasonoH 15646-46-5 | Teepooe | BbizbiBaet 1A Het nan- 1A (-0,3)—(0,0)
ceHcmbunu- HbIX
3aUMH (3KC-
TpemarnsHyio)
MeTtun-2-oktu- | 111-12-6 Huokoe BblabiBaeT 1A 1A 1A (-1,6)—(-1,2)
Hoar CeHcubu-
nM3aunio
(cvnbHyto)
W3oasreHon 97-54-1 HKuokoe BbizbiBaeT 1A 1A 1A (~1,4)—(-1,1)
ceHcubunu-
3auuio (yme-
PEHHY0)
2,3-byTaHegunoH 431-03-8 HKuokoe BbisbiBaeT 1B Het nan- | BHe katero- | (—3,2)—(-2,1)
ceHcnbunmaa- HbIX pun 1A (1B
uuto (cnabyro) unu 6es ka-
TEropmn)
OTUNEHIMUKONb 97-90-5 Kugkoe Bbl3biBaeT 1B 1B BHe katero- | (—2,8)—(-2,1)
avMeTakpunart ceHcubunuaa- pun 1A (1B
(OM3T) umto (cnabyro) unun bes Ka-
Teropuu)
49
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OkoH4aHue mabnuusi H.1

BelecTea, peko- MporHoaHoe Knaegonae: | Keaogonac:
MeHOOBaHHbIE K Peructpa- Arperart- 3aKnoveHne :%CE”réoggﬁ' ':?)Cé“réoggﬁ' Saﬁ(zrgiz:az [nanasoH
renomscsanno | wowsti | resco, | nomoranut | "oy | "roworan | owerogy | e
lganm(bwkauww m";t".m 1) WenbITaHWiA No | menbiTanwii kDPRA? 9 Kmax
metoay LLNA | Ha 4enoseke
4-meTokcuaueto | 100-06-1 Teepooe | He Bbi3biBa- Her kar. 3) | Her kat. 3) | BHe katero- | HeakTusHoe
heHoH eT ceHCcnbu- pun 1A (1B
nuaauuio unu 6es ka-
TEropmn)
XnopbeH3on 108-90-7 Kuakoe He BbI3biBa- Het kat. 3) | Her kat. 3) | Bue katero- | HeakTusHoe
eT ceHcubu- pun 1A (1B
nusauui unu 6e3 ka-
TEropmn)

K,

max?

1) MporHoaHble 3aKknNYEHNA O CTENEHW ONACHOCTU (CEHCMBUNMANPYIOLLER CNOCOBHOCTH) XMMWYECKUX BELLECTR in
VivO NOArOTOBMEHLI B COOTBETCTBMM C AaHHLIMK, nMonyyeHHsIMM no metony LLNA [64]. CTeneHb ceHCMBUNM3npyLoLLER
CnocoBHOCTK BELLECTB in VivVO OLIEHMBanachk C MCNonb3oBaHWEM KpUTepues, NpennoxeHHoix ECETOC [65].

2) OKpyrneHHble rpaHuUbl OnManasoHoB onpedeneHbl ¢ Y4eTOM Mo MeHblleih Mepe 14 onpeneneHnin aHavyeHuin log
npeacTaBNEHHbIX CEMbIO HE3ABMCUMBIMK NabopaTopusamu.

3) BewecTsa, He Bbi3biBalowme ceHcnbunmaaumm, cornacHo CIC OOH.
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Mpunoxexune OA
(cnpaBo4dHoe)

ConocTtaBneHue CTPYKTYpPbI HacTosALWero ctaHgaprta co CprKTprﬁ MeXOAYHapoOoHOro gOoKymMeHTa

Tabnuua OA.1

CTpykTypa HacToswero cTaHgapTa CTpykTypa MexayHapoaHoro AoKyMeHTa
Pazgensl Moppasgenesi Mepevncnenuns Pa3zgensl MNepeyncneHun

BeegeHnune 1—3, BBEOEGHNE —

1 —_— — 4, BBeEHME —_
2 21 — [MpunoxeHwe, onpegeneHus —
2.2 - MpunoxeHwe, onpegenexHns —

2.3 - MpunoxeHwe, onpegeneHus —

24 — MpunoxeHwe, onpeaeneHns —

25 — MpunoxeHwe, onpegeneHuns —

2.6 — MpunoxeHwe, onpegeneHus —

2.7 - MNpunoxeHwe, onpegenexHns -

2.8 — MpunoxeHwe, onpegeneHus —

29 - MNpunoxeHwe, onpegenexHns —

210 - MpunoxeHwe, onpegenexHus -

2.1 - MpunoxeHwe, onpegeneHns —

212 - MpunoxeHwe, onpegenexHns -

213 — MpunoxeHwe, onpegeneHust —

2.14 — MpunoxeHwe, onpegeneHus —

215 — MpunoxeHwe, onpegenexHus —

2.16 — MNpunoxeHwe, onpegeneHus —

217 - MpunoxeHwe, onpegenexHns —

2.18 — MpunoxeHwe, onpegeneHus —

219 - MpunoxeHwe, onpegenexHns -

2.20 - MpunoxeHwe, onpegeneHns —

2.21 - MpuvnoxeHwe, onpegenexHns —

P - MpunoxeHue, onpegeneHns —

2.23 — MpunoxeHwe, onpeaeneHns —

2.24 — [MpunoxeHwe, onpegeneHus —

2.25 — MpunoxeHwe, onpegeneHus —

2.26 — MpunoxeHwe, onpegeneHus —

227 —- MpunoxeHwe, onpegenexHns —

2.28 — [MpunoxeHwe, onpegenexHns —

229 - MpunoxeHwe, onpegenexHus -
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[NpodomkeHue mabnuubi JA. 1

CTpyKTypa HacTosLero craHaapTa

CTpyKkTypa MexayHapoaHoro AoKyMeHTa

Pazpensbi Mogpasgentsl Mepeuncnenns Pazpenbi MNepedncnenuns
2.30 — [MpunoxeHue, onpeneneHns —
231 — [MpunoxeHue, onpegenexHns —
2.32 — MpunoxeHue, onpegeneHns —
2.33 — MpunoxeHue, onpegeneHns —
2.34 — MpunoxeHue, onpegeneHst —
2.35 — MpunoxeHue, onpeneneHns —
2.36 — MpunoxeHue, onpegeneHns —

3 3.1.1 — 4, BBeOeHNe —
3.1.2 —_ 5, BBEOEHME —
3.1.3 — 6, BBEOEHNE —
3.14 —_ 7, BBEOEHWE —_
3.1.5 —_ 8, BBEOEHME —
3.1.6 — 9, BBEOEHNE —
3.1.7 10, BBEOEHUE

3.2:14 — 1, gononHeHwue | —
321.2 — 2, pononHeHwe | —
3.2.1.3 — 3, pononHexue | —
3.214 — 4, nononHexue | —
3.215 —_ 5, pononHerue | —
3.2.241 — 6, nononHexue | —
3222 — 7, nononHerwe | —_
3.2.3 — 8, npononHeHwe | —
3.2.3.1 — 9, gononHeHue | —
3.2.3.2 — 10, gononHeHue | —
3.2.3.3 — 11, gononHeHue | —
3.2.34 — 12, pononHexue | —
3.2.3.5 — 13, pononHeHue | —
3.2.3.6.1 — 14, pononHexue | —
323862 —_ 15, pononHexue | _
3.2.3.6.3 — 16, gononHexwue | —
3.2.41 — 17, nononHexue | —
3.24.2 — 18, pononHeHue | —
3.24.3 — 19, pononHexue | —
3244 — 20, pononHeHue | —
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CTpyKTypa HacTosLero craHgapra

CTpyKTypa MexayHapoaHOro AoKyMeHTa

Paszgensi Mogpasgentl Mepevncnenuns Pa3zgensl MNepeyncnenunn
3.24.5 — 21, npononHexue | —
3.246 —_ 22, nononHeHwve | —_
3.24.7 — 23, nononHeHwue | —
3.248 —_ 24, nononHexwue | _
3.24.9 — 25, pononHeHwue | —
3311 — 1, pononHexwne —
3.3.1.2 — 2, pononHeHune |l —
3313 — 3, nononHeHwne |l —
3.31.4 —_ 4, pononHeHwe | —_
3.3.1.5 — 5, nononHeHwne || —
3.3.1.6 —_ 6, pononHeHwne | —_
3317 —_ 7, pononHeHwe |l _
3.3.21 — 8, pononHeHue |l —
3.3.2.2 —_ 9, pononHeHwe |l —_

3.3.3 — 10, pononHexue |l —
3:3.3.1 — 11, pononHenwe | —
3.3.3.2 — 12, pononHexue |l —
3.33.3 — 13, pononHenue —
3.3.34 —_ 14, nononHexwue |l —
3:.3:3.5 — 15, pononHenue —
3.3.36 —_ 16, pononHexue |l —_
3.3.3.7 — 17, pononHeHue |l —
3.3.3.8 — 18, pononHeHue |l —
3.3.3.9 — 19, pononHexwue |l —
3.3.3.10 — 20, npononHeHue |l —
3.3.3.11 — 21, pononHexue |l —
3.3.4.1 — 22, pononHeHue |l —
3.34.2 — 23, pononHexue |l —
3.34.3 —_ 24, nononHeHwe |l —_
3.344 — 25, pononHexue |l —
3.345 —_ 26, nononHeHwue |l —_—
3.3.4.6 — 27, nononHeHue |l —
3.34.7 — 28, nononHexue |l —
3.34.8 — 29, npononHeHue |l —
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lpodomxeHue mabnuyst JA.1

CTpyKTypa HacTosLero craHaapTa

CTpyKkTypa MexayHapoaHoro AoKyMeHTa

Pazpensbi Mogpasgentsl Mepeuncnenns Pazpenbi MNepedncnenuns
34141 — 1, nononHenwue | —
3412 _ 2, pononHeHue —
3413 — 3, gononHeHue lll —
3414 —_ 4, pononHexue I —
3.4.1.5 — 5, pononHexue lll —
3416 — 6, nononHexHue Il —
3417 — 7, nononHeHue lll —
34.21 — 8, nononHexue lll —
3422 —_ 9, pononHenwe llI —

343 — 10, pononHeHwue —
3.4.31 —_ 11, gononHeHue | —_
3.4.3.21 —_ 12, pononHeHwue | —
3.4.3.2.2 — 13, pononHeHwe |l —
3.4.3.31 —_ 14, pononHeHwe Il —
3.4.3.3.2 — 15, pononHeHwe |l —
3.4.3.3.3 — 16, nononHexwue —
3.4.3.3.4 — 17, pononHeHue | —

3434 — 18, nononHexwue —

3435 _— 19, nononnHeHwe |l —
3.4411 — 20, nononHeHwue llI —
3.441.2 —_ 21, nononHeHwe |l —
3.44.1.3 — 22, nononHeHwne Il —
3.441.4 — 23, pononHeHwe Il —
3.44.15 — 24, nononHeHwe |l —
3.44.1.6 — 25, pononHeHwe |l —
3.44.21 — 26, pononHeHwue Ill —
3.44.22 — 27, pononHeHwe Il —
3.4.4.3.1 — 28, pononHenwe llI —
3.4432 — 29, nononHenwe |l —_
3.443.3 — 30, pononHenwe IlI —

3444 —_ 31, pononHeHwe |l —

MpunoxeHue A

OononHeHue |
MpunnoxeHue 1

MpuvnoxeHne B

OononHeHue |
[MpunoxeHue 2
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CTpykTypa HacTosLero ctaHgapTa CTpykTypa MexayHapogHoro okymeHTa
Pasgensl Mogpaznensi [Mepeuncnexuns Pasgenel Mepeuncnexusn

Mpunoxexue C - HononHeHve | —
MNpunoxexve 3

Mpunoxexue D — HononxeHue I —
MNpunoxerne 1

MpunoxeHue E — HononHeHue I —
MNpunoxexve 2

Mpunoxenue F — Hononxenne I —
MNpunoxexve 3

Mpunoxenue G — LononHeHwue |l —
MNpunoxeHne 1

Mpunoxexue H — [ononHeHue Il —
MNpunoxexue 2

Bubnuorpadns Ilnutepartypa
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