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Mpeancnoeue

Llenw, ocHOBHLIE NPUHLMMBLI M 0BLKMe NpaBuna npoBedeHnsa paboT No MeXrocyqapCTBEHHOW cTaHgap-
Tusaumm yctaHosnedbl FOCT 1.0 «MexrocynapcTeeHHas cucTeMa cTaHaaptuaaumu. OCHOBHbBIE NMONOXKEHUA»
1 FOCT 1.2 «MexrocyaapcTBeHHasa cuctema ctangapTtusauuv. CTaHaapTsl MeXrocyaapcTBeHHbIe, npaBuna
M pekoMeHZaLuKn No MexrocyaapcTBeHHON cTaHdapTusauuun. Mpaeuna paspaboTku, NPpUHATUS, 0BHOBNEHWS
M OTMEHbI»

CeeneHus o cTaHgapTe

1 MOOrOTOBNEH PecnybnukaHckMM yHUTapHbIM NpennpuaTtnem «benopycckuil rocyoapCcTBEHHbLIN
WHCTUTYT meTponoruuny (benlMM) Ha ocHoBe coBCTBEHHOrO NepeBoaa Ha PYCCKUIA S3bIK aHMMOA3bIYHON BEP-
CUM OOKYMEHTa, YKa3aHHOro B MyHKTe 5

2 BHECEH lNocynapcTBeHHBIM KOMWTETOM MO cTaHaapTu3auunn Pecnybnuku Benapych

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npotokon ot 30 noHa 2021 r. Ne 141-1)

3a NMPUHATKE NporosiocoBanu:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kopg ctpaHsbl CoKpalgHHOe HauMeHOBaHWe HaLWMOHANLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTuaayum
ApmMeHuns AM 3A0 «HauuoHaneHbIM opraH No cTaHgapTU3auuu

v meTponoruny» Pecnybnvku ApmeHus

Benapyck BY lNoccranpapt Pecnybnuku Benapych
Kvpruanga KG KblpreisctaHgapt

Poccug RU PoccraHpapTt

Y3bekucTaH Uz YactaHgapT

4 lMpwukasom PefepanbHOro areHTCTBa NO TEXHUYECKOMY perynpoBaHuio U MeTpornoruy ot 16 Hosbps
2023 r. Ne 1407-cT mexrocygapcTBeHHbld cTanHgapt FOCT 34736—2021 BBeaeH B OelICTBME B Ka4eCTBe Ha-
LnoHanbHoro ctaHgapTa Poccuinckon ®enepaunmn ¢ 1 masa 2024 r.

5 Hactosawmi ctaHgapT asnsgercs MoaudULMPOBaHHbLIM MO OTHOLUEHUIO K MeXAyHapoAHOMY OOKYMeH-
Ty OECD 438:2018 «PykoBOACTBO MO TECTMPOBAHWIO XMMWYeCcKon Npoaykuun. MeToa McnbiTaHUin ¢ MCNonb30-
BaHMEM M3BMe4YeHHOro rnasa KypuLbl AN onpegenexus: 1) Xumu4eckon NpoAYKUUM, Bbi3biBalOLLEN cepbe3Hoe
noBpexaeHne rmas, n 2) XMMUYeCcKon NpoaykuuK, He TpebytoLlen knaccudurrkalun Kak Bbi3biBatoLlen pasgpa-
*eHue nnu cepbesHoe noepexgeHuve rmas» («Guidelines for the testing of chemicals. Isolated chicken eye test
method for identifying i) chemicals inducing serious eye damage and ii) chemicals not requiring classification
for eye irritation or serious eye damage», MOD) nyTem naMeHeHUs1 ero CTPyKTypbl AN NpYBedeHus B COOT-
BETCTBME C NpaBunamu, yctaHosneHHbiMv B TOCT 1.5 (nogpasnensi 4.2 u 4.3).

HavmeHoBaHWe HacTosLlero craHgapTa M3MEHEeHO OTHOCUTENbHO HalMEeHOBAaHWA YKasaHHOro Mexay-
HapogHOro JOKYMeHTa ANA YBA3KM C HAaMMEHOBaHUAMMW, NPUHATLIMU B CYLLIECTBYIOLLEM KOMMMEKCe MEeXrocy-
AapCTBeHHbIX CTaHOapToB.

MexayHapoaHeIll OoKyMeHT paspaboTaH MexayHapodHoi OpraHusaumell 3KOHOMUYECKOro COTPYAHM-
yecTBa u passutua OECD (Organisation for Economic Cooperation and Development).

ConocTtaBneHune CTPYKTYpbl HACTOSLLEro CTaHaapTa GO CTPYKTYPOW NPMMEHEHHOTO B HEM MeayHapona-
HOro JOKyMeHTa NMpUBeAEeHO B OOMONHWUTENbHOM npunoxeHun JA

6 BBEJEH BINEPBGLIE
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HHpopmayus o esedeHuu 8 delicmeue (npekpawjeHuu delcmeus) Hacmosaweao cmaHdapma u uame-
HeHUl K HeMy Ha meppumopuu yKkasaHHbix ebiuie 2ocydapcme nybnukyemcs 8 ykasamensx HauuoHambHbIX
cmaHdapmos, uzdasaemsix 8 amux 2ocydapcmeax, a makxe 6 cemu MiHmepHem Ha calimax coomeemcmey-
OWUX HaUuUOHaIbHbIX 0p2aHoe Mo cmaHdapmu3ayuul.

B cnyyae nepecmMompa, UaMeHeHUs Umu OmMeHbl Hacmosiwea2o cmaHdapma coomeemcemaytowas UH-
gopmayus 6ydem onybnukoeaHa Ha oghuyuanbsHOM UHmepHem-calime MexeocydapcmeeHHO20 cogema o
cmaHOapmu3sayuu, Memponoauu u cepmughukayuu e kamanoee «MexezocydapcmeeHHble crmaHdapmabi»

© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPaXKMPOBaAH M pacnpocTpaHeH B KayecTee ouumansHoro
n3gaHua bes paspelleHua PefepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHui

W MEeTponorvm

i
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BeegeHue

MeTopg, ncnbiTaHUs ¢ UCMONb30BaHMEM M3BMeYeHHOoro rmasa Kypuubl (Isolated Chicken Eye — ICE) npo-
Wen npouenypy oueHkn MexBeOOMCTBEHHBIM KOOPAWHALWOHHBIM KOMUTETOM MO Banvaauuu ansTepHaTUB-
Heix MeTogoB (Interagency Coordinating Committee on the Validation of Alternative Methods — ICCVAM) npn
yyacTuu EBponeickoro LeHTpa no Banugauuum anstepHatueHbliX MmetogoB (European Centre for the Validation
of Alternative Methods — ECVAM) 1 AnoHckoro ueHTpa no Bannaauuu ansTepHaTUBHbIX MeTooB (Japanese
Center for the Validation of Alternative Methods — JaCVAM) geaxaekl, B 2006 n 2010 rr. [1], [2], [3]. B nepeom
cnydae npumeHeHue metoga ICE beino npuaHaHo Hay4yHo 060CHOBAHHEIM 451 NPOBeAeHUs CKPMHUHIOBLIX UC-
NbITAHWIA C Lenbo onpefeneHnsi XMMUYECKOR NPOAYKUMK (MUCTLIX BELLECTB U CMEecei), crnocobHOM BbI3biBaTb
cepbe3Hoe NoBpexaeHue rnas (knacc onacHocTu 1), B cooTBeTcTBUKM ¢ TpeboBaHusMyu CormacoBaHHOW Ha
rmobanbHOM YPOBHE CUCTEMbI Knaccuukaumm 1 MapkMpoBKM xumMmdeckor npoaykumm (CIrC) Opranusauun
ObbeanHeHHbix Haumin (OOH) [1], [2], [4]. Npwy NOBTOPHOM OLIEHMBaHUKM HADOPOB AaHHbIX, MOMYYEHHbLIX B X04e
npoBegeHusa BaNMAaUNOHHLIX UCCNEefOBaHWI in vitro n in vivo, Bbin caenaH BbIBOA 0 OMYCTUMOCTU NPUMEHE-
Husa meTona uccnenosaHua ICE Takke onsa onpegeneHus XMMUYecKon NpoayKLuK, He Tpebyrollen knaccudu-
KauMu KaK BbI3bIBAKOLLEN pasgpaxeHue Unm cepbe3Hoe noBpexaeHue rmas B pamkax cuctemsl CI'C OOH, uTo
noBnekno 3a coboi NOAroTOBKY NepecMoTpeHHo pedakuumn aokymeHTa OECD 438, yteepkaeHHow B 2013 .
[4], [5]. 3a Bpems, Npolwlefliee C MOMEHTA ero yTBePXKOeHUS, KpUTEePUM MPUHATUA peLUeHUiA, KOTOpble AOMKHbI
NMPMMEHATLCA B NpoLecce onpefeneHnss XMMUYeCcKon NPoayKUMK, He TpebyloLLei KnaccuduKkaLnm B paMmKkax
CI'C OOH, Bbinu OONONMHUTENBHO YTOYHEHbLI, UCX0AS U3 NOCNEOHUX OENCTBYHOLUX CTaHAAPTOR NMpUEMNEMO-
ctu [5], [6], [7], [8]. Kpome Toro, Bbino ybeantensHoO AoKa3aHo, YTO AaHHbIe TMCTONOMMYeckoro uccneoBaHus
MOTyT COAEPXAaTb LIEHHYH BCMOMOraTernbsHy MHMOPMAaL Ui, NoNe3Hy Npyu onpeaeneHnuy MOKLKUX CPEACTB
W cypdhakTaHTOB, Nognexalliux oTHeceHuo K knaccy onacHoctu 1 cormacHo CIFC OOH u He xapakTepusyto-
LLMXCH 3KCTpeManbHbiMK 3HavYeHuaMu pH (2 < pH < 11,5) [9], [10]. QokymeHT OECD 438 (BnepBble NpUHAT B
2009 r. v akTyanmampoBaH B 2013 n 2018 rr.) BkntoyaeT B cebs nocnegHve pekomMmeHaauMy U orpaHu4eHuns no
npumeHeHnto metofa ICE, ocHOBaHHLIE HA pe3ynkTaTax ONUCaHHbIX 3TaN0B OLEHKM.

B HacTosiwee Bpems obLienpuaHaHHo, 4To B 0Bo3pumom Byayliem HWU OOWH MEeToq in vifro Ha onpege-
NeHne pasgpakarLwero BO34encTBMSA Ha MMasa He CMOXET 3aMEeHUTb METOo ONnpeaeneHns pasapakatowero
BO34eNCcTBUs Ha rnaza Draize in vivo Ans NporHo3MpoBaHWs BCEro AuanasoHa pasgpaykeHus Ans XMMM4ecKon
NPOaYKUMN pasnUYHbIX KNaccoB. TeM HE MeHee BbIBEPEHHOEe cOYeTaHWe HEeCKOMbKUX anbTepHaTUBHbLIX Me-
TOOOB WMCCNedoBaHWii, peanM3yemMoe B paMKax ednHon (MHOroOypOBHEBOW) CcTpaTermn uccrieqoBaHusa uimnm
MHTErpMpOoOBaHHbIX NOOXCOOB K MCMbITaHMAM U oueHke (Integrated Approaches to Testing and Assessment —
IATA), BNONMHE MOXET 0Ka3aTbCA cnocobHbIM 3amMeHUTb cobol BhileynoMsaHyThin MeTog [7], [11]. Npegnona-
raeTcsl, YT0 NpUMEHEHWE HUCXOASALEr0 Noaxoaa YMecTHO ANS CryYaer, KOrga, MCXOA4s U3 YXe MMEeKLLEencs
MHOPMaLUK, XuMMYeckas NPOAYKUWS, NPeanonoXuTensHo, AOMKHa obnadaTh BbICOKOW pasgpaxatoLlen
CMocoOHOCTBIO, B TO BpeMs Kak K BOCXoZdAwemy nogxony crnegyeT npuberats B CUTyauWsix, Korga cnocob-
HOCTb 3TOM XMMWYECKOW NMPOAYKLMN Bbl3biBaTb pasfpaKeHue rnas, no BCew BEPOSATHOCTH, B HELOCTATOMHOW
CTEMNEeHW BblpaXeHa ANA NPUCBOEHMS el KOHKPETHOro knacca onacHoctu [7], [11]. MeTog ICE npegHasHaqeH
ANs NpoBeAEHUS UCMbITAHWUIA iN vitro 1 MOXET Npu cobniogeHun psaga ycnoBuid M OrpaHUYeHnia, cornacHo 3.3—
3.7 HacTosWero cTaH4apTa, yCrnewHo NpUMeHaTLCA AN Knaccudunkauun XMMUYecKon NpoayKLMM No CTENEHN
OMacHOCTWU U HAaHECEHWs1 Ha Hee COOTBETCTBYHOLLEN MAPKMPOBKU. [pK TOM YTO AaHHbIA METOL He cnefyeT pac-
cMaTpuBaTb B KAYeCTBe NOMHOLEHHOW ansTepHaTUBbl MeToAY in vivo, npegycmaTpuBaroLlleMy NpoBeeHne 1c-
NbITAHWIA Ha rMasy Kpornwka, ero LenecoobpasHo NpMMEHATb Ha paHHKUX aTanax peanusauvy obLen ctpaterum
nccnegoBaHns, BKNHOYAs UCNbITAHWUSA, NPOBOAMMbIE B COOTBETCTBMMA C HUCXOOALWNM NOAXOA0M, COrnacHo [7]
AN onpeaeneHnst XMMWYEeCKON NpoayKL MKW, Bbi3blBAKOLLER CEpbe3HOe NOBPEXOEHNE a3, T. €. OTHOCSALLEeNCS
K knaccy onacHocTtu 1 cornacHo CI'C OOH, 6e3 HeobxogumocTy NpoBeAeH st danbHeNWnX ucnbiTaHnia [4].
MeTog ICE pekomeHgyeTca Takke Anst MPUMEHEHWA NpU onpegeneHn XMMUYeCcKon NpodyKumy, kotopas He
TpebyeT KnaccudukaLmm Kak Bbi3blBalllas pasgpaXeHne Unu cepbesHoe nospexgeHue rmaa cornacHo CIC
OOH (knacc onacHOCTM OTCYTCTBYET), M MOXET, TaKMM 00pa3oM, MPMMEHATLCSA Ha paHHWUX aTanax peanunaauum
nccrnegoBaTensCKOW CTpaTeryM B pamkax BocxoasdAwlero noaxoga [7]. Tem He MeHee, ecnu Npu nccnenosa-
HUKM Kakon-nnbo XxMMMYeckon Npoaykuun ¢ npuMmeHeHnem metogda ICE ee He yoaeTcs JOCTOBEPHO OTHECTH K
XMMUYECKON NPoaYyKUKWK, CMOCOBHON Bbi3biBaTh CEpbEe3Hble MOBPEXAEeHUA rMas, NMbo K XMMUYEeCKOW NPOoayK-
LWK, He KnaccudunuMpyeMor Kak cnocoBHOM Bbi3biBaTb pasgpaXeHne U cepbe3Hble NoBpeXaeHns rmas, To
OofHO3HaYyHas Knaccugurkaums aToM XMMUYECKON NPOAYKLMN HE NPEeACcTaBNsaeTcs BO3MOXHOW ©e3 nonyyeHns
AOMONHNUTENbHBIX CBeAeHW 0 Hel. Boibop Hanbonee nogxoaswero MeToga (MeTo4oB) UCCNedoBaHUi, a Tak-
e peanunsauns NonoXeHWA HacToALLEro MeToaa AOIKHbI OCYLLECTBNATLCA ¢ y4eToM TpebosaHun [7]. Kpome
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TOro, Bcakoe npumeHeHve metoga ICE B coOOTBETCTBMM C BOCXOAALLMM MOAXOO0M B paMKax CXem Knaccudgu-
Kauuu, otnndHbix ot CI'C OOH, gomkHo 6biTh 3abnaroBpeMeHHO cornacoBaHo Ans NpUMeHeHus B cdepe
rocyaapCTBEHHOMO peryrnupoBaHus.

MeTon ucnsiTaHuit, yctaHoBneHHbn B OECD 438, nepnognyeckn akTyanuanpyeTcs ¢ Lemnbi BKIHYEHUS
B HEro HOBOW MHpopMaLMK U OaHHbIX. B gansHellemM B JOKYMEHT MOryT ObiTh A0DaBneHbl AaHHbIe TMCTO-
NOTMYECKMX UCCNeaoBaHui AN UCNbITbIBAEMON XMMWYECKOW NPOOYKLWMU, KPOME MOKLLUX CPeacTB U cypdak-
TaHTOB C HE3KCTPEManbHbIMMK 3Ha4YeHuaMn pH. B cBsA3M ¢ 3TKM nonb3oBaTensamM MeToga UCMbiTaHWIA peKoMeH-
AyeTcsa coxpaHsTb o6pasubl rmas M nony4atb U3 HUX obpasLbl A5 TMCTONOMMYECKUX UCCNeaoBaHWi, KOTopble
BMNOCNEeACTBMM MOMyT ObiTh MPUrogHbl ANsi GOPMUPOBaAHUA COOTBETCTBYHLIEN Da3bl AaHHbIX U pa3paboTku
KPUTEPUER MPUHATUA peLleHWiA, CNocoBCTBYOLWMX fanbHeNWeMY NOBLILWEHUO TOYHOCTKM MeToaa. OpraHuaa-
LMEer 3KOHOMMKYECKOro coTpygHudecTea u passutusa (OECD) paspaboTtaH gokymeHT [12], kOoTopblid BKNOYaeT
nogpo6Hble npoueaypbl 0T6opa 1 NoaroToBki 06pasLoB ANs NPOBeAEHNUst TMCTONOMMHECKMX MCCNenoBaHni.

VI
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

METOObl UCMNbITAHWUA MO BO3OEWCTBUIO XUMUYECKOW NPOOYKLUWMMK
HA OPFAHU3M YENOBEKA

MeToa ucnbITaHUI C UCNONbL30BaHUEM U3BMNEYEHHOro rnasa Kypuubl Ana onpefeneHUs XMMUYECKOM
NpoOyKUMK, Bbi3biBalolel cepbe3Hoe NOBPeXAeHUe rnas, M XMMu4Yecko npoayKUuu, He TpebyloLwen
knaccudMKauMmn onacHOCTU KaK Bbi3biBaloWwen pasapaxeHue U cepbe3Hoe NoBpexaeHue rnas

Methods for studying the effects of chemicals on the human body
Test method using a removed chicken eye to determine chemicals that cause serious eye damage
and chemicals that do not require classification as irritating or serious eye damage

Oarta BeegeHna — 2024—05—01

1 O6bnactb npuMeHeHus

HacToslwumi cTaHaapT ycTaHaBnuBaeT MeTod UCTbITaHUA Ansl OLEHWBaHUS! NOTEHLMUAaNbHOM ONacHOCTH
ANs a3 XMMUYecKoi NPOAYKUUM, UCXOOsA U3 ee CNOCOBOHOCTM OKasbiBaTb MMM HE OKasblBaTb TOKCUMYECKOe
BO3AeicTBMe Ha oBpasubl rMas Kypuubl, NpegBapuTenbHO U3BMEYEHHbIX U3 Tena NTuubl. ToKCUMYecKoe BO3-
LENCTBME Ha poroBuuUy onpegensietca nytem: (1) KA4eCTBEHHON OLEHKW CHMKEHUSA €€ NPo3padHocTy, (2) ka-
YECTBEHHOWM OLLEHKN CTEMNEHW MOBPEXAEHUS 3NUTENWS, BbiABNAEMOro npu obpaboTke obpasua rnasa dnyo-
pecLenHom (cnocoBHOCTb yaepxuBaTh dhnyopecuenH), (3) KONMYECTBEHHON OLUEHKM 06BbEMHOI0 YBENMYEHUS
TKaHen (0TeYHOCTU), a Takke (4) KAYEeCTBEHHOW OLEHKM MaKpOCKOMUYEeCKUX Mopdonorniecknx NoBpexaeHuin
Hapy»xHelx o6onodek ucnonbayemelx obpasuos rnas. NMoMyTHeHUe, 0TEYHOCTL U BUAUMBIE MOBPEXKAEHUS PO-
roBuLbI NOCIe BO3AEACTBUSA MCCNeqyemMon XMMUUYECKon NpoayKUMen OLEHWBAKOTCSA NO OTAENBHOCTH, a 3aTeM
MCMONb3YyHTCA ANA NPUCBOEHWUS 3TOW NPOAYKUMM COOTBETCTBYHOLLEND Knacca onacHOCTW Mo ee cnocobHOCTH
Bbi3blBaTb pasgpakeHune rnas. Kpome Toro, AaHHbIe TMCTOMOTMYECKUX MCCNeqoBaHWA MOTYT TakKe npume-
HATHLCA B KAYECTBE AOMNONHUTENBHONO MCTOYHUKA MHPOPMaLMK ANS YNYHLIEHWSA NPOrHO3MPOBaHNA OTHECEHUS
k knaccy onacHocTu 1 cornacHo CI'C OOH motolmx cpeacTs 1 cypdakTaHToR, He obrnagatwLmnx akcTpemanb-
HbIMK 3HaYeHuamu pH (2< pH < 11,5) (cm. 3.4 n 7.2.3).

2 TepMuUHbI, onpegeneHUs U CoKpalleHus

B HacTosiwieMm cTaHgapTe NpUMeHeHbl crneaylline TEPMWMHbI U COKpPaLlEeHWA C COOTBETCTBYHOLLUMM
onpeneneHusaMu.

2.1 BanugnpoBaHHbIN MeTo4 ucnbiTaHun (validated test method): MeToa ncnbiTaHWiA, 4nNs KOTOPOro
3aBepLUEHbl BanuaaunoHHbIe UCCNefoBaHus © LEenbio OnpefeneHus ero peBaneHTHOCTH (BKMoYas TOMHOCTb)
M HAOEXHOCTW ONA KOHKPETHOM uenn. BaxkHO OTMEeTUTh, YTO BanWOUMPOBaHHbLIA MeTod He 0bs3aTensHo obe-
crneunBaeT AOCTATOUHYHK Pe3ynsTAaTUBHOCTE C TOYKW 3PEHMSA TOUHOCTU U HALAEKHOCTH ANS NPU3HAHUA ero npu-
roAHbIM ANA KOHKPETHOW Lenu.

2.2 BewecTBO (substance): Xumu4eckne aneMeHTbl U X COeqUHEeHWs, NPeACTaBneHHble B eCTECTBEH-
HOM COCTOSIHUM WK NOMYYEHHbIE NPW BbIMOMHEHWW NPOM3BOACTBEHHOO NpoLuecca, BKrtovasn nobble fobasku,
Heobxoaumble AnA coxpaHeHus cTabunbHOCTM NPOAYKTa, a Takke Niobble NpMMecH, Hanu4ne KoTopbix oby-
CINOBMEHO NPUMEHSEMbIM MPOLIECCOM, HO UCKMYasa nobkle pacTBOpUTENW, yaaneHne KOTopbiX He CKa3biBa-
eTca Ha cTabunNbLHOCTM BeLecTBa Unu Ha ero coctaee [4].

2.3 pocxopgswmn nogxopf (bottom-up approach): MoatanHeld Nogxod, NPUMEHAEMLIN NpU UCCNegoBa-
HWWM XMMUYECKON NpOaYyKUWK, NPeanonoXmnTenbHo He Tpebylolen knaccudrkayumm onacHOCTM Kak Bbi3bliBato-
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e pasgpaxeHne Nnu cepbe3Hoe NoBpeXaeHne rnas, NnpyM KOTOpPoM B NepByo o4epedb onpeaenseTcs XMMu-
yeckas npoaykuus, He Tpebytowasn knaccudurkayum (oTpruaTenbHbId OTKIWK), ANSA BbieNeHWs ee 13 Jucna
npoYein XMMNUYEeCKON NpoaYKUMK (NONOXKNTENbHbLIA OTKIUK).

2.4 ponAa NoXHononoXuTenbHbIX 3akndeHun (false positive rate): [lona Bceil XuMnUYeckon npoayk-
U1K, faloller oTpuuaTenbHbld OTKNKWK, KoTopas ownboyHo Bbina naeHTudrUMpoBaHa Kak garoLlas nonoxu-
TenbHbIA OTKNWMK. DTO OAWMH M3 NOKa3aTenel pe3ynbLTaTMBHOCTM MeToaa.

2.5 pona noxHooTpuuaTenbHbIX 3akntovyeHun (false negative rate): [lona Bcen XMMUYECKON NPOAYK-
LUK, AatoLen NonoKUTenbHbIA OTKNKUK, kKoTopasa ownboyHo 6bina naeHTUMLMpOBaHa Kak farLas oTpuua-
TenbHbIA OTKNUK. OTO OOWH U3 NoKasaTenei pesynsTaTMBHOCTM MeToAa.

2.6 uccnepgyemasa xummudeckas npogykuusa (test chemical): Xumuueckasa npoagykums (Belwectsa unm
CMecw), KoTopasi NoABepraeTcy UCMbITaHUAM.

2.7 IATA (Integrated Approach on Testing and Assessment): MHTerpMpoBaHHbIA NOAX0A K UCTbITAHUSAM
N OLEHKe.

2.8 mHoroypoBHeBas cTpaterusa uccnegosaHus (tiered testing strategy): Ctpaterus, npegycmatpu-
BalLL,asA NnoatanHoe NpoBefeHWe UccrnefoBaHus, NpyM KOTOPOM BCH cyllecTeylowas nHdopmaumusa ob uccne-
AYEMOWN XMMUYECKOW NPOAYKLMW aHanuaupyeTcs B onpeaeneHHoM Mopsagke, C pacCMOTPEHUEM HAa KaXAOM
YPOBHE COBOKYMHOCTW MMEIOLMXCA CBUAETENLCTB C LUenbio onpedeneHnsa oCTaTOuHOCTU JOCTYNHOW MHMop-
Mauuu AN NPUHATUA peLleHns 0 Knaccudukaumm no cTeneHy onacHocTW, Nepe Nnepexogom Ha crnenyLwun
ypoBeHb. Ecnun cnocobHOCTb MccnenyeMon XMMUYecKOW NPOAYKLMKM Bbi3blBaTk pasapaxeHue MoxeT ObiTb
nooTBep:XAeHa Ha OCHOBE CYLLECTBYHOLWEN MHpopMaunK, JanbHelllee nccnegosaHve He Tpebyetcs. Ecnu
CNOCOOHOCTE XMMUYECKON MpOoAYKUWW Bbi3biBaTb pasdpaxeHue He MoxeT DbiTb NOATBEpPXOEeHa Ha OCHOBe
cywecTByowen nHdopMauny, nccrneqoBaHue NpodormKkaeTcsd B BUAe NoaTanHo BbIMONHAEMOW CepPUM UCTbI-
TaHWI Ha XVMBOTHbIX A0 TEX NOp, MOKa uccnegyemasa xvMuyeckas npogykuusa He ByaeT oOHO3HAYHO Knaccu-
chnumpoBaHa.

2.9 mowowume cpepcTBa (detergents): Cmeck, cogepalias OAUH UMW HECKONbKO CypdhakTaHToB (Mc-
KNoYaa pacTBOpPbl OAHOFO OTAEMNbHO B3ATOrO cypdakTaHTa) ¢ KOHEYHOM KOHUeHTpauuen >3 % u npegHasHa-
JYeHHas ANS UCMoMb30BaHWs MPU MbiTbe W YMcTKe. Motolwme cpedcTBa mMoryT ObiTe NpegcTaBneHsl B Mobow
dopme (B BUOE XKMOKOCTW, NOpOLUKA, NacTel, Bpycka, TabneTku, NAWTKW, (POPMOBaHHON UIYPKU 1 T. MN.) 1
pasMeLlartbecsa Ansl MCrnonb30BaHUA B ObITOBLIX YCMOBUAX, OpraHW3auusaMy Uy NpOMbILINIEHHBIMU Npeanpu-
ATUAMMU.

2.10 knacc onacHoctTh 1 cornacHo CI'C OOH (UN GHS Category 1): CMm. TepMUH «cepbesHble no-
BpEXAEHUA rMas» W/Mnn TepMUH «HeobpaTuMble NOCNeACTBUS ANS rnas».

2.11 knacc onacHocTtu 2 cornacHo CI'C OOH (UN GHS Category 2): CMm. TepMWH «pasgpaxeHue
rnas» u/vnu TepMuH «obpatumble nocneacTBUS AN rnass.

2.12 knacc onacHoctu cornacHo CI'C OOH oTtcyTtcteyeT (UN GHS No Category): Xumnueckas npo-
OYKUWS, He yOoBreTBopsolwas KpUTEPHUSAM KNnacCupuKkaumm Ong XMMUYeckow NpoayKLMu Krnacca onacHoCTH
1 unn 2 (nogknacckl onacHocT 2A unu 2B) cornacHo CIF'C OOH. CuHoHMM TepMuHa «He TpebyeT knaccudu-
Kauumy.

2.13 koHTponbHaa npoba pacTBopuTens/BewecTBa-HocuTens (solvent/vehicle control): Huuem
He obpaboTtaHHan npoba, cogepxalwasa Bce KOMMOHEHThl UCMbITaTEeNbHOW CUCTEMBI, BKMKYas pacTBOpUTENb
Unn BeLecTBO-HOCUTENb, M NCMOMb3yeMas Hapsady ¢ npobamu, cogepXalwmMu UCCNedyemMyo XMMUYeCKyH
MPOAYKLMIO, ¥ OPYTUMKW KOHTPOMNbHbIMKM Npobamu ona onpefenexHus 6asoBoro oTknuka Ana obpasuos, obpa-
BoTaHHbIX UCcneayeMon XMMUYECKo NPOoaYKLMen, pa3BefeHHO B TOM e pacTBOpUTEne Unu B BellecTBe-
HocuTene. [pu nNapannenbHOM WCMOMb30BaHUMKM C OTPULATENbLHOW KOHTPOMbHOW NPoboi TakKe nossonsder
BbISICHUTb, B3aMMOOENCTBYET N paCTBOPUTENb UMM BELLECTBO-HOCUTENb C UCMbITATENBHOW CUCTEMON.

2.14 HeobpaTumMble nocnefgcTBUA ona rnas (irreversible effects on the eye): CMm. TepMUH «CepbeaHble
noBpexaeHns rnas» n knacc onacHoctu 1 cornacHo CI'C OQOH.

2.15 HapexHocTh (reliability): MokazaTenks TOro, 4T0 METOA UCMLITAHWUIA MOXET DbiTb peanvM3oBaH C no-
nyYyeHWeM BOCMPOM3BOAMMbIX Pe3ynbTaToB B pamKax OOHOW WM pas3nuyHbix nabopaTtopuii, B Te4eHue npo-
AOIDKUTENBHOro BpEMEHM, MPU MPUMEHEHUW OOHOIO M TOro e npoTokona. OH oLeHUBaeTCs NyTeMm Bbluucne-
HUSA BHYTPU- 1 MexnabopaTopHO BOCMPON3BOAUMOCTU M BHYTpunabopaTtopHoOn NOBTOPSEMOCTH.

2.16 He TpebyeTt knaccudmkaumm (Not Classified): Xumnueckas npogoykumsi, KOoTopas He NoanexuT
Knaccudukauum Kak Bbi3blBalllas pasgpaxeHune (knacc onacHocTu 2, nogknaccekl onacHocty 2A nnu 2B co-
rmacHo CIMC OOH) unu cepbe3Hoe noBpexaeHwe rmas (knacc onacHocty 1 cormacHo CMFC OOH). CyvHoHUM
TepMuHa «kracc onacHocTu cornacHo CI'C OOH otcyTtctByeT».
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2.17 Henpo3pa4HocTb poroBuubl (corneal opacity): lNognawwasca N3amMepeHnio cTeneHb NOMYTHEHNUS
pOroBULbl MOCMNE BO3AEWCTBUS HA HEE UCCNeoyeMON XMMUYECKON npoaykumun. MNoBbilleHe Henpo3pa4yHoCcTh
POroBULbI ABMSIETCA XapaKTepPHbIM MPU3HAKOM €€ MOBPEeXOeHS.

2.18 Hucxogsawmin noaxon (top-down approach): MNoaTanHeii Nogxoad, NPUMEHSIEMbIA NpWU Uccneno-
BaHUM XUMWYECKOW MPOAYKLUWMW, NPeanonoXUTenbsHO BhI3bIBAKOLLEA CEpbe3HOE MOBPEeXAeHWe rmas, npu Ko-
TOPOM B MEPBYH 04epedb ONpefenseTcs XxMMuyeckas npoaykuusi, cnocobHas 6biTe NPUYMHOWM CEpPbLE3HOro
NOBPEXAEHMA rNa3 (MONOXKUTENbHbLIN OTKMMK), A5 BbIOENEHUS €€ U3 YMCha NpoYeil XMMUYECKOW npogyKumn
(oTpuUaTenbHbIA OTKAWK).

2.19 obpaTumsblie nocnefcTBUA Ans rnas (reversible effects on the eye): Cm. TepMuHEI «pazgpaxeHue
rnas» u «knacc onacHoctu 2 cornacHo CI'C OOH».

2.20 cnoco6HocTb yaepxuBaTh dnyopecueuH (fluorescein retention): Cy6bekTMBHO BOCNPUHUMAE-
Mbili MoKkasaTtenb, onpeaenseMblid Npu npoeegeHun nccnegosanmsa no metony ICE 1 xapaktepusytowmia Konm-
4YecTBO hnyopecLenHa HaTpus, yOepKUBAEMOro anMTennanbHbIMK KITeTKaMu poroBuLlbl NOcne BO3OENCTBUS
nccrnegyemMoin Xxummudeckon npoaykumn. CteneHb yaoep:KMBaHMs nyopecuenHa CBUAETENbCTBYET O CTENEHN
NOBPEXAEHUS SMUTENUA POTOBMLLbI.

2.21 onacHocTb (hazard): laHayansHO npucyllee CBOWCTBO KOHKPETHON XMMWUYECKOW NPOoayKUUA Unn
CUTyauuu, 3aknoyatrolieecs B UX NOTEHUMANbHOW CnocOBHOCTU BhbI3biBATbL AECTPYKTUBHBIE MOCMEOCTBUS
B Cry4Yasx, Korga opraHua3m, cuctema unu cybnonynsiuma nogBepratoTcs X BO3OeNCTBMIO.

2.22 oteqHOCTb poroBuubl (corneal swelling): ObbekTUBHO BOCNPUHMMaeMblil NokasaTenb, onpeaens-
eMblil Mpn NpoBegeHuKn nuccnegosaHus no Mmetody |ICE n xapakTepuayowmii HabyxaHne poroBULbl NOCIe BO3-
OEeNCTBUA Ha Hee uccrefyeMon XxMMudeckon npoaykuun. OHa BelpaXaeTcs B NPOLIEHTAX U paccyuThIBAETCA,
MCXOOS N3 pe3ynsTaToB MCXOAHbIX ([0 HAHEeCEHUA NPOAYKLUN) U3MEePEeHUI TOMLMHbLI POrOBULLI U pe3ynbTaToB
M3MepeHUn ee TOMLLMHEI, BbINOMHAEMbIX C PABHLIMW BPEMEHHLIMWU UHTEPBaNamu Nocre KOHTakTa ¢ uccneay-
eMOIN XMMWYECKOM NpoayKUMEN B xo4e npoBeaeHus ucneitaHuia no metogy ICE. CteneHb 0T€4YHOCTH POrOBU-
Lbl CBUOETENLCTBYET O CTEMEHM €€ NOBPEXAEHNUS.

2.23 oTpuuatenbHaA KOHTponbHaa npoba (negative control): Huyem He obpaboTaHHas, UCNOMb3Y-
emMas napannensHo npoba, Bknwo4awowaa B ceba Bce KOMMNOHEHTHl UccnegyemMol cuctembl. [JaHHas npoba
ucnonbayeTcs Hapsay ¢ npobamu, cogepxkalluMy UccneayemMyr XMMUYECKYo NPOAYKLUNUIO, a TaKKe OpYruMiy
KOHTpOMbHbIMU Npobamu, cryxalWnMmn Ans BbIACHEHWS TOro, B3aMMOAENCTBYEeT MU UCMONb3yeMbIA pacTBO-
puTens ¢ uccrnegyemon CUCTEMOK.

2.24 oueHMBaHMe MO COBOKYNMHOCTU MMeloWMUXcA cBupeTenbcTB (weight-of-evidence): Mpouecc
paccMOTPEHMSA NPEUMYLLECTB U HEQOCTATKOB PasnvMYHOM MMeKLencs nHdopMauum npu nogrotoeke M obo-
CHOBaHWW 3aKMNYEHNSA O NOTEHLUMANBHOW ONACHOCTU UCCNEAYEMON XUMUYECKOWN NPOAYKLUNN.

2.25 nonoxuMTenbHaA KOHTponbHaA npoba (positive control): Vcnonb3yemas napannensHo npoba,
cofepxallasi Bce KOMMOHEHTLI UCCreayeMoin cuctemsl 1 obpabatsiBaemMasn M3BECTHON XMMWUYECKON NpoaykK-
Luein, 3aBe4OMO Jatolei NoNoXUTeNbHbIA OTKIMK. YToObl 0becnevymTb BO3MOKHOCTb YYMTbIBATL M3MEHYU-
BOCTb BO BPEMeHW OTKMKa, MONy4aemMoro 415 AaHHOW Npobbl, 3TOT NONOKMTENbHbBIA OTKITMK He AOKeH ObiTh
CINNLLKOM 3aBbILLEHHbIM.

2.26 pazgpaxeHue rnas (eye irritation): lameHeHns, Nnponcxoadaline B rmasax nocre BO34eNCTBUS Ha
MX MOBEPXHOCTL UCCNEeayeMON XMMUYECKOW NPOAYKLUKM, KOTOPLIE AAIBNSAKTCHA NMOMNHOCTLI 0BpaTUMBLIMK MO UC-
TeuyeHur 21 OHg ¢ MOMeHTa Takoro Bo3gencteus. CUHOHUM TeEPMUHOB: «obpaTumMele NocneacTBMA ANs rasy»
Unu «knacc onacHocth 2 cornacHo CI'C OOH» [4].

2.27 poroBuua (cornea): MNpo3payHasn YacTb nepegHeil 0bonoykn rmasHoro Abnoka, 3akpbiBatoLlas pa-
OYKHYH0 0D0MOYKY M 3pajvoK M MponycKaoLwas nyyM ceeta BHYTPb rnasa.

2.28 CIC (CornacoeaHHas Ha rmobansHOM YpOBHE cUCTEMAa KnaccuuKaumMu U MapKUpPOBKU XUMUYeE-
ckoi npoaykuuu (OOH) (GHS (Globally Harmonized System of Classification and Labelling of Chemicals
(UN))): Cuctema, npegycmaTpuBaloLLasn Knaccuukauuiw XMMUYEeCcKon Nnpoaykumumn (BeLwecTB U CMecei) B 3a-
BUCUMOCTW OT XapaKTepHbIX BULOB U YPOBHEN (DM3NYECKOW ONacHOCTK, ONacHOCTW AN 300P0BbSA YernoBeka
MIN OMACHOCTU ONA OKpYXatoLlen cpelibl, ¢ NPUMeHeHMeM COOTBETCTBYHOLUX CPEACTB MHPOPMUPOBAHUS, Ta-
KWX Kak NUKTOrpamMmbl, CUrHanbHbIe CNoBa, KpaTkas XapakTepucTnka onacHoOCTW, Mepbl Mo npegynpexaeHuto
onacHOCTKU K nacnopTta GeszonacHocTu, YTobbl obecnedynte MHOPMALMENA O ee HEraTUBHOM BO3LEWCTBUM C
LenbHo 3alunTsl Niogen (B TOM Ynucne coTpyaHUKOB, paboTHUKOB, NepeB0O34YUKOB, NoTpebutenern 1 npeacTaBu-
Tenen aBapuiiHbIX cry>6) 1 okpyxatollen cpeasbl [4].

2.29 cepbe3Hble NoBpexXAeHWA rnas (serious eye damage): PasButve noBpexaeHuid rasHbix TKaHen
nnbo obycnoBneHHoe U3NYECKMMI NPUYMHAMK CYLLeCTBEHHOE YXYALLeHWe 3peHust Mocrne BO34eNCTBUA Ha
MOBEPXHOCTL FMasa UCMbITYEMOW XMMUYECKON NPOAYKUMEN, KOTOPbIE HE SBMSIOTCH MOMHOCTbIO 0bpaTUMbIMK

3
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no uctevyeHmn 21 gHA ¢ MOMeHTa Takoro Bo3gencTBuA. CMHOHUM TEPMWHOB: «HeobpaTuMble NocneacTBus
Ansi rmas» unu «knacc onacHoctv 1 cornacHo CI'C OOH» [4].

2.30 cmeckb (mixture): CMeck Wnu pacTBOp, COCTOSALLME U3 OBYX UMM Donee BeLLEeCTB, B KOTOPbIX OHU
He BCTYNaloT B peakuuo Apyr ¢ gpyrom [4].

2.31 cypdpaktaHThl (surfactants): M3BecTHbl Takke Kak MOBEPXHOCTHO-aKTWBHLIE BellecTBa, npepn-
cTasnsiowme cobol BewecTea M/MnNn Ux pacTeopsl (B COOTBETCTBYIOLLEM pacTBOpWTeNne/BeLLecTBe-HoCuTe-
fe), coaepxaline B CBOEM XMMWUYECKOW CTPYKTYPE OAHY UMW HECKOMbKO rMapoduibHbIX MM ruapodobHbIX
rpynmn, KOTopble CroCo6HbI Bbi3blBaTh YMEHbLUEHWE NOBEPXHOCTHOIO HATSKEHWUS KWMOKOCTU, U (hOpMUPOBaTh
ouddyaHble MM aacopbLUUOHHEIE MOHOCIION Ha rpaHnle pasgena «Boga — BO34yxX», U/MnNu obpas3oBbiBaTh
3MYNbLCUU, WU/MNN MUKPO3MYMLCUW, W/UNKU MULENNbI, W/unn agcopbupoBaThCa Ha rpaHule paszfgena «Xua-
KOCTb — TBepAoe Teno».

2.32 TouHocTb (accuracy): brnvM3ocTe pesynbTata UCMbITaHWA, NONMYYEeHHOro ¢ NPUMEHEHMEM COOTBET-
CTBYIOLLErO MEeTo4a UCMbITaHWIA, K MPUHATOMY 3TaNOHHOMY 3HAYEHWUI0 BEMUYKUHBLI. TOYHOCTL SABMAETCA nokasa-
Tenem pesynbTaTUBHOCTM MeTo4a U OQHUM U3 aCNeKTOB peneBaHTHOCTW. [laHHbIN TEPMUH HacTo NPUMEHSIETCH
KaK B3avmMo3aMeHsieMbli TEPMUHY «COrMacoBaHHOCTE» OM4 YKa3aHWs O0NW KOPPeKTHbIX pe3ynsraTos, nony-
UYEHHbIX C NPUMEHEHWEM COOTBETCTBYIOWEro MeToa UCMbITAHUA.

2.33 wenepas namna ¢ Mukpockonowm (slit-lamp microscope): MNMpubop, cnyxawuin oNs BbIMOMHEHWSA
HEMoCPeACTBEHHbIX M3MepeHuid Ha obpasuax rnas, yeenn4yeHne B KOTopom obecrnedmnsaetca BMHOKYNAPHBIM
MUWKPOCKOMNOM, cnocobHbIM gaBaTh NpsMoe cTepeockonuyeckoe nsobpaxenne. Meton ICE npegycmatpueaet
MNCNOMb30BaHWe JaHHOro Npubopa nNpv BM3yanbHOM M3YYeHUWU CTPYKTYP nepeaHen YacTn obpasuos rmas Kypu-
Lbl, @ TaKKe NpKU BLINMONMHEHUN 0O BLEKTUBHBLIX U3MEPEHUI TOMNLLUHBI POroBULLI C MOMOLLIBK COOTBETCTBYHOLLEro
rmybuHomepHoro npucnocobneHns

2.34 atanoHHasa xuMmunyeckaa npoaykumsa (benchmark chemical): XvMmuyeckas npogykums, ncnonb3ay-
emast Kak 3TarnoH 4515 CPaBHEHMS C UCMbITYEMOR XMMUHECKON NPOAYKUUEN. STarnoHHas XuMuyeckas npogyk-
umst formkHa (1) NponcxoanTb M3 CTabUNBHOTO U HAAEXKHOTO MCTOYHMKA (MCTOYHWKOB); 006nagaTth creayowumm
cBOWCTBaMK: (2) CTPYKTYPHbLIM U (hYHKLMOHAMNBHBIM CXOACTBOM C KNaccoM uccrneayemoin npoaykuuu; (3) xo-
POLUIO U3YYEHHBLIMU DUBNKO-XUMUYECKUMU XapaKTepucTukamu; (4) HanuuMem NoATBEpKAALWMX OaHHbIX 00
W3BECTHbIX BO3OENCTBUSAX, a Takke (5) U3BECTHBIM YPOBHEM aKTUBHOCTU B AMANa30oHE OXWMOAEMOro OTKIMKa.

3 UcxoaHble NonoXxeHus

3.1 B ocHoee TpeboBaHUin HACTOSALLEro cTaHaapTa nexaTt MNyHKTLl MPOToKoNa, KoTopkii BbiN pekoMeHa0-
BaH AokyMmeHToM [12], Bnepebie npuHaTbiM B 2011 1. M BnocneacTeuun aktyanuaupoeaHHsim B 2017 1 2018 rr.
lMpoToKkON cocTaBneH ¢ y4eToM MHopMaLmm, B3ATOM M3 paHee onybnukoBaHHbIx npoTtokonos [13], [14], [15],
[16], [17].

3.2 Npw noaroToBKe MeToAa HACTOSLEro cTaHgapTa ObiN McCnedoBaH WWMPOKMIA AMana3oH pasnuyHomn
XUMWYECKOM NPoAYKUMM, KOTOPLIN BKNtovaeT 184 HanMeHOBaHWUA XMMUYECKOW NpoayKunKn, B TOM vucne 75 Be-
wecte n 109 cmecen [5]. MeTog HacTosALero ctaHgapTa NpUMeHUM AN UccrnegoBaHn TBEPAON W XKUOKOW XK-
MWYECKOW MPOAYKLMW, B TOM YMCIE 3MYNbCUI W renei. XKuakasa xuMu4eckasa NnpoayKunsa MoXeT UMeTb BOLHYH
WUNK HEBOAHYIO OCHOBY; TBEpAas XMMMUYeckas NpPoayKUMa MOXeT OblTb pacTBOPMMOI UMW HEPACTBOPUMOI B
Boge. PaboTkl MO BanMAaaUWM JAHHOTO MeToAa UCMbITaHWIA AN ra3oB M a3po3onei He NPOBOAUNUC.

3.3 Metop ICE MOXeT NpMMeHATLCA ANA ONpefeneHns XMMUYeCKoN NpoayKLUMK, CNocoOBHOW BbI3bIBATh
Cepbe3Hbie MOBPEXAEHWA Maz3, T. €. XMMUYECKON Npoaykuuu, kotopas cornacHo CI'C OOH pomxHa BeITh OT-
HeceHa K knaccy onacHocTu 1 [4]. B aTom cny4yae orpaHudeHus, npumeHsaemsie k metony ICE, ocHoBbIBalOTCA
Ha BbICOKOW [0ne NMOXHOMOMOXUTENbHLIX 3aKNYeHW ANs CMPTOB U BLICOKOW A0MNe NOXHOOTpULATENbHbIX
3aKMYeHin AnA TBepAbiX BewecTB u cypdakrtaHToB [1], [3], [18]. Bonee Toro, cywecTByeT PUCK 3aHMKE-
HWSA OLEHKM OMacHOCTU AN Takon uccnegyemMon XMMWUYeckoW MpoaykuMW, BO3OeNCTBUE KOTOPOW NpUBOAUT
K MeHee TSKenbiM, HO Npy 3TOM YCTOMYMBLIM MOCnedcTBUAM in vivo [22]. Jona noxHooTpuuaTenbHbIX 3a-
KIHoYeHUA nNpy npumeHeHun metona ICE (korga xumuyeckas npogykuus, noanexallas OTHECEHWUIO K Knac-
cy onacHocTtu 1 cornacHo CI'C OOH, He Bbina oTHeceHa K AaHHOMY KNaccy OnacHOCTW) BBUAY OMUCAHHBIX
Bbiwe 0bcToATensLCTB cama no cebe He UrpaeT KPpUTUHECKOW Ponuy, Tak Kak BCA XMMMYecKas NpogyKums, Ans
KOTOpOM ObINK cOenaHbl oTpULaTerbHbIe 3aKMiYeHns, JoMmKHa NoaBepratbca ganbHe AWM UcecreqoBaHnam
C MPMMEHeHMeM OpYyroro, Hagnexawum obpasom BanugupoBaHHOro metoga (MetodoB) in vitro nubo, npw
OTCYTCTBUMW MHOrO BbIBOpa, NPOBEPATLCA Ha NOAOMNbLITHLIX KPONMUKAX, B 3aBUCUMOCTM OT KOHKPETHbLIX AEeNCTBY-
HOLWMX HOPMaTUBHbLIX TPeBoBaHWIA KU C UCNONbL30BAaHUEM MOCNenoBaTENLHON UCCNenoBaTeNbCKON CTpaTeruu,
OPWEHTUPOBAHHON Ha OLIEHMBAHWE MO COBOKYMHOCTUW MOMYYEHHbIX CBUAETENLCTB. TakKe YCTAHOBMEHO, YTO

4
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OaHHble TMCTOMNOrMYECKMX UCCNEeaoBaHWA MOTyT cogepXaTh LIeHHYK BCMOMOraTenbHy WHopMaLuMi, cno-
CcOBCTBYIOLLYHO YMEHbLUEHWIO OOMW NMOXHOOTPULATENBHbLIX 3aKNKYEHUA NPKU oNpedeneHnn MOKLWKWX CPpeacTB
(a Takxke cypdaktaHToB) [9], [10], [19], noanexalux oTHECEHUIO K Knaccy onacHocTu 1 cormacHo CI'C OOH
M He XapaKTepuU3yLKUXCA IKCTpeManbeHbIMU 3HadeHnsamu pH (2 < pH < 11,5), ¢ gokazaHHOW cNOCOBHOCTLIO
BbI3bIBaTb MPEVMYLLECTBEHHO YCTONYMBLIE MEHEE TsKenble NOCneACTBMA Npu BO3OeNcTBMM in vivo. CneayeT
MMETb B BMAY, HTO YCNOBUSA XMMWYECKOTO BO3AENCTBMS NPV MCCneqoBaHMaX NogoGHOM TBEpAON npogykumn
nyTeM npoBefeHust TecToB [peisa Ha pasgpaxkeHue rmas in vivo, MOTyT B OTAENbHbIX cny4vanx OblTe oxa-
paKkTepPM30BaHbl Kak HecTabunbHble UMW 3KCTPeManbHble U MOTyT, TakuM 06pasom, SBUTLCA NPUHMHOW He-
BEPHOro NporHo3a OeiCTBUTENBLHOW pasgpaxatolein cnocobHocTu gaHHon npoaykuum [20]. Mccneposatenu
MOTrYT MPUMEHSITb OaHHbLI METoA ANsl OUEHWMBAHUSA ONacHOCTU NbObIX BUOOB XMMWUYECKOW MPOOYKLUWUW; NpU
3TOM NONOXUTENLHLIN Pe3ynkTaT JOMMKEeH BOCMPUHUMATLCS Kak ybeauTensHoe CBUOETENbLCTBO CnocoBHOCTM
nccnegyemMor XMMWYecKoW MPOAYKUMM Bbi3blBaTb CEPbE3HblE MOBPEXOEHWS [Mas, T. e. KaKk OCHOBaHWe Ons
OTHeceHun K knaccy onacHoctn 1 cormacHo CI'C OOH 6e3 npoBegeHwust ganbHenWwnx ncnblTaHuin. B 1o xe
BPEMSA K NOMNOXUTENbHbLIM pesynsrataM, nony4aemMblM Ans CNUPTOB, cNeayeT OTHOCUTBCA C OCTOPOXHOCTbIO,
C Y4EeTOM pUCKa 3aBLILIEHWUSI OLEHKM WX MOTEHLNANBLHOW ONacHOCTU MpY NPOBeAeHUM UCCNefoBaHUin B COOT-
BETCTBUWU C JAHHLIM METOOOM.

3.4 Mpwu onpegeneHMn XMMUYECKOW NPOAYKUMKM, CMOCOBHONM BbI3bIBATh CEPLE3HbIE NMOBPEXOESHUA rMas3
(knacc onacHoctn 1 cornacHo CIC OOH), metog ICE (6e3 npoBegeHus rucTONOrM4ecKoro nccneaosaHns)
LEMOHCTPUPYET 06LLYI0 TOYHOCTb Ha ypoBHe 83 % (142/172), [onto NOXHOMONOXUTENbHbIX 3aKMKYEHWI — Ha
ypoBHe 7 % (9/127) n gonw NoXHOOTPULATENbHBLIX 3aKIMOYEHU — Ha ypoBHe 47 % (21/45) oTHoCKMTENbHO
MeTO[a WCMLITaHWA, NpefycMaTpuBaoLLEero NpoBedeHWe WCMbITAaHWI Ha rnasy Kponvka in vivo onsa uenemn
knaccudukaunm cornacHo CI'C OOH [4], [5]. Ecnu peaynkTaThl rTMCTONOIMYECKOr0 MCCNeqoBaHUA UCMOMNb3y-
IOTCS B KQYeCTBe JOMONHUTENBHOMO MCTOYHUKA MHpOpMaLUmM Anst OTHECEHUS K KITaccy onacHocTu 1 cormacHo
CIrc OOH motowux cpeacts 1 cypthakTaHTOB C aKcTpeManbHbiMu 3HaveHusimn pH (2 < pH < 11,5), gons
NOXHoOTpUUAaTenbHbIX 3aknodeHnin ans metoga ICE ymedbwaetcs (c 64 go 27 % (n = 22)), a ero To4HOCTb
noebliwaetca (¢ 53 go 77 % (n = 30)), npn aTOM cobnoganTca NpUeMnemMble 3Ha4eHUs1 OOMW NOXHOMOMOXN-
TenbHbIX 3akndeHunin (o1 0 go 12,5 % (n = 8)) [10].

3.5 Metog ICE Takke MOXeT NPUMEHATLCA AN onpefeneHns XMMUYECKON NpoayKUUW, He Noanexallen
knaccudMkaunmy Kak Bbl3biBalOLLEN pazgpaxkeHne Unm cepbesHoe noppexaeHue rnas B pamkax CI'C OOH [4].
[aHHbIM MeTo NpUrofeH Ana UCNbITaHWMA BCEX BUAOB XMMUYECKOW NPOAYKLUW, AN KOTOPOW OTpULaTeNbHbIA
pe3ynbTaT MOXeT paccMaTpUBaTbCA Kak OCHOBAHWE AMs HEBKIMKOYEHUST XMMWYECKON NpodyKuuK B Krnaccudu-
KaLMio No cnocoBHOCTU BbI3bIBATL pasfpa)eHne Unm cepbe3Hoe NoBpexaeHue rmas. TeMm He MeHee OAWH 13
pe3ynbTaToB, NPeACTaBMNEeHHbIX B Ba3e AaHHbIX NO Banuiauuu, NO3BONSET cAenaTh BbIBOL O BO3MOXHOCTU
Nony4eHuUs: 3aHWKEHHON OLEHKN ONACHOCTUW NSl NAaKOKpacoYHbLIX Matepuanor, obnagawLwmx aHtTuobpacrato-
LMMK CBOMCTBaMW, COOEpPXKaLLMX opraHnyeckne pacteopuTtenu [5].

3.6 MNpwu onpegeneHnn XMMnYecKon Npoaykumm, He TpebytoLLen Knaccurkauumn Kak BbidblBaloLLen pas-
ApaxeHue unu cepbesHoe nospexaeHue rnas cornacHo CI'C OOH, metog ICE gemoHcTpupyeT obLwyio Tou-
HOCTb Ha ypoBHe 88 % (161/184), gono NOXKHONOMNOMKUTENbHLIX 3aKMYeHUA — Ha ypoBHe 24 % (20/83) u
AOM0 NOXHOOTpULATENbHbIX 3akmodeHnn — Ha ypoeHe 3 % (3/101) oTHocuTensHO MeToaa, npegycmarpu-
BaOLLEro NpoBefeHWE UCNbITAHWA Ha rmasy kponuka in vivo [4], [5]. Ecnu nckniounte M3 6asbl AaHHbLIX NO
BanuZauumn uccnegyemyd XMMUYecKy NPoayKUWIo, NMpUHaanexallyo K onpefeneHHoMy Knaccy (T. e. nako-
KpacodHble matepuansl, obnagawolme aHTMobOpacTalLlwMMU CBONCTBaMM, COAepXallne opraHMyYecknic pac-
TBOpUTEns), metod ICE gemoHcTpupyeT 06LUy TOYHOCTL Ha ypoBHe 88 % (159/181), gonto NoXHONONOXN-
TeNbHbIX 3aKMKYeHN — Ha ypoBHe 24 % (20/83) n fonio NoXHOOTpULLATENbHbIX 3aKMHOYEHUA — Ha YpOBHE
2 % (2/99) npwm knaccudumkaumm cornacHo CI'C OOH [4].

3.7 MNpumeHeHwne metopa ICE He pekomeHgyeTca ANA XMMWYECKOW MPOAYKUWW, KOTOpas MOONEXWT
knaccuukaLnm Kak Bbi3bIBAKOLAA pa3gpa)xeHne rnas (T. e. OTHOCALLAACH K Knaccy onacHoCTY 2, nogknaccy
onacHocTu 2A cornacHo CIC OOH), nnyM XxMMr4eckon NpogyKuuM, KoTopas NOAMNEXUT KnaccugukaLmm Kak
obnagatwwas cnabbiM pasgpakatowmnm BO3AeNCTBUEM Ha rmasa (oTHOocAWwasncsa K nogknaccy onacHoctu 2B
cornacHo CI'C OOH), BBMAY 3Ha4YMTENbHOIO KONMMYecTBa XMMWYECKOW MpoaykumM Knacca onacHoctu 1 co-
rnacHo CI'C OOH, oTHeceHHOR K knaccy onacHocTu 2 (nogknaccam onacHocTu 2A unu 2B), a Takke xummye-
CKOI NMpoayKuuu, Ans KOTOPOW Knacc onacHocTu oTcyTcTeyeT cornacHo CI'C OOH, Ho oTHeceHHOR k knaccy
onacHocTh 2 (nogknaccam onacHoctu 2A unu 2B cornacHo CI'C OOH). B ganHom crniy4qae MoxeT BbiTh onpas-
AaHHbIM NoMyYeHne OONOMHWTENbHOW MHGOPMaUUK, a Takke, ecrnv noTpebyeTcs, NnpoBeAeHne OanbHenwmnx
uccnegoBaHuK € MPUMEHeHWeM Opyroro noaxoasiliero Metoaa.
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3.8 Bce onepauuu ¢ obpasuamu rmas Kypuvubl JOMKHbI BbIMOMHATLECA C cobniogeHnemM OelcTBYHLWNX
HauWoHamnbHbIX HOpM M TpeGoBaHWA, NPUMEHAEMbIX B UCMbiTaTenbHon nabopatopuu npu paboTte ¢ marepu-
anamu 4ernoBe4vecKoro Uy XMBOTHOIMO MPOUCXOXAEHWUS, B TOM YMCMEe TKaHAMU U TKAHEBBIMWU KUOKOCTAMMU.
PekoMmeHOyeTCca pyKOBOOCTBOBATLCA OBLLMMU MOMOXEHUSAMWU O Mepax Be3onacHOCTU, yCTaHOBMNEHHBIMU AN
Bcex naboparopuin [21].

3.9 Metoa ICE He paccmaTpuBaeT BEPOSATHbLIE CONYTCTBYIOLNE NOBPEXOEHUS KOHBIOHKTUBbI U pagyx-
HOM 060MOYKK, Kak NpW UCMbITAHUSAX Ha rMasy Kponuka, U NpUrogeH TonbKo Ans M3yYeHUs BO3LeNCTBUS XMMU-
YecKOoW NpoAYKUMW Ha POroBULLY rnasa, XapakTep U BbIPpaXXEHHOCTb KOTOPOro ABMATCH rMaBHbLIM OCHOBaHWEM
AN Knaccudukaluum XMMUYeCcKon npoayKkuuu in vivo, nposogumMoit B pamkax CI'C OOH. Cnegyet oTMeTUTh,
UTO OLEeHKa MOCNeacTBUA BO3OENCTBUA XUMUYECKON MPOOYKLUMWM Ha pagyKHyk 0060nouky He UMeeT pelua-
HOLLEero 3Ha4YeHusa NMpu NpoBefeHUU Knaccudukauum B cooTBeTCcTBUKM ¢ TpeboeaHuamu CIC OOH [8], [22].
HecmoTps Ha TO 4TO 06pPaTMMOCTb NOBPEXLEHWIA POrOBULbI KaK TAKOBLIX C NOMOLL0 MeTofda ICE He moxeT
ObITb OUeHeHa, Oblfo AoKas3aHo, YTO rMCTONOTMYECcKUe UCCreqoBaHMaA MOryT cnocobcTBoBaTh MAEHTUMUKA-
LM XMMMWHECKOW NPOAYKLMK, Bbi3biBalowen HeobpaTumble NocneacTBusl, He CBA3AHHbIE C BBICOKMM YPOBHEM
NepBUYHbIX NOBPEXKAEHWIN, KaK B clyvyae MOKLLWX CPEACTB, He XapaKkTepu3yoLMXCa aKCTpeMarnbHbIMK 3Ha-
yeHusamn pH (2 < pH < 11,5) [9]. Kpome Toro, meTon ICE He no3BonsieT OLeHWBaTb NOTeHLManbHbIA YPOBEHL
CUCTEMHOW TOKCUYHOCTUW BELLecTB, CBA3aHHOW C BO3OEUCTBMEM Ha rMnasa.

4 NMopaTBepxaoeHWe KBanudukaumm

Bce nabopaTopuu, koTopble BriepBble BHeAPAT y ceba ctaHgapTHblil meTog ICE, gomkHbl MCnonb3o-
BaTb NepevyeHb XMMWYeCKUX BELLECTB, NPUBEAEHHbLIX B NPUNOXEHMM A, ANA NpOBEPKU kBanudukaumm. Kax-
Oas Takas nabopaTtopusa OomkHa UCNOMNbL30BaTh AaHHbIE BelWecTsa Ana NoaTBepXOeHUA CBOeN TeXHUYECKON
KOMMETEHTHOCTHW, NMpexae YeM HauaTb MpefoCcTaBnaTb AaHHbIE, NOMyYeHHble ¢ noMollbtio Metoda ICE, ana
Lenei ouumnansHoi knaccudukauum XMMUYecko NpoayKuuu no cTeneHn ee onacHoctu. Ecnu naboparto-
pusi UMeeT HaMepeHWe MCNOoNbL30BaTb MTMCTONOMMYECKUA aHan1M3 B pamkax npumeHeHns metoga ICE npu uc-
crnegoBaHMM MOWLLNX CPeacTB M cypdhakTaHToB, He obnagalwlwmx aKcTpemManbHbIMK 3HaYeHusMu pH, ans
uenen ux ouunanbHON Knaccuukauum no cTeneHy onacHoCTH, TO el crieqyeT Npu 3TOM pyKOBOLACTBOBATb-
ca Atnacom ICE v pekomeHgaumsamu, npuBedeHHbIMA B [12]. [Ina obecrnedeHna cornacoBaHHbIX, LENoCTHbIX
W BOCMPOW3BOAUMbIX PE3YNETATOB MMCTONOMMYECKUX UCCNEeN0BaHUA PEKOMEHOYETCA MPUHATUE KOMMMEKCHbIX
Mep no obydeHWo crneunannucToB, obecnedeHno NepeHoCUMOCTH pe3ynbTaToB MeTofa WU OLEHUBAHUKD KOM-
neteHTHocTu nabopatopun. Kpome Toro, cnenyet NpoOBOAUTE BHYTPEHHIOK HE3ABUCKMMYH 3KCMEepTU3y narto-
Nornyecknx N3MeHEHn B COOTBETCTBUN C EUCTBYIOLLMMM pekoMeHaaumsamm (23], ¢ y4eToM NonoxeHun [24]
1 npugepxmeascb nopsaka, onucaHHoro B 6.4.10. [Npouecc gaHHOW He3aBWUCMMOW IKCNEepTU3bl NO3BOMNAET
noaATBEPAMTE HagnexXallnii KOHTPOSb M NOBLICUTE HAAEKHOCTb, 4OCTOBEPHOCTL 3aKMIYEHUA U MHTepnpeTa-
UM, Kacawowmxca natonoruu. MNMpexae yem HavyaTb NPefoOCTaBNATbL COOTBETCTBYHLUIME AaHHbIE ANSA Lenen
oduymansHon knaccudukauum MoKLLKX CPeACTB U CypdakTaHToB, He 06nafawLMx 3KCTPEManbHbIMU 3Ha-
JYeHusmu pH, nabopaTtopusa gomKHa NPOBOAUTL UCCMEAOBAHWA XMMUYECKOW Npoaykuun (cM. npunoxeHne B)
O\ NOATBEPKAEHWsI CBOEN KOMMNETEHTHOCTM B YaCTW OLIEHKWN Pe3ynbTaToB FMCTONOrMYEeCKUX UCCreqoBaHui B
pamMmkax npumeHeHusa metona ICE.

5 CywHOCTb MeToAa UCTbITaHUN

Metopn ICE npeanonaraeT ucnonb3oBaHWe OpPraHOTUNMYEcKon Moaenu, obecnedymBarwllei KpaTko-
BpEMEHHOe nofaepxaHue xuaHecnocobHocT obpasua rnasa Kypuubl in vitro. B cOOTBETCTBMMW C AaHHLIM
MEeTOAOM NOBpeXaeHWe nocne BO3OeNCTBMA WCCNedyeMor XMMUYECKON NpodyKuMeld OLeHUBaKT Ucxoas
U3 CTENEHW OTEYHOCTW POroBULbl, U3MEHEHWUS ee NPOo3padHOCTU U CNOCOBHOCTH yaepxuBaTb hnyopecuUemH.
B mononHeHve MoryT NnpoBOAUTLCHA MTMCTONOMMYECKUE MCCreaoBaHnsa ANs NOBbILWEeHUs YYBCTBUMTENLHOCTH Me-
Toda Ans OTHECEeHWs MOKWLKMX CPeAcTB U CypdakTaHToB, He obnafarlmx 3KCTpemarbHbIMU 3HaYeHNSMM
pH (2 < pH < 11,5), k knaccy onacHoctu 1 cornacHo CI'C OOH [10]. B To Bpems kak onpegeneHue oTe4YHo-
CTW POTOBULILI SIBNSIETCA KOMWYECTBEHHOW OLIEHKOW, cBefeHUs 06 U3MEeHEeHUU MPo3padHoCTU, CNOCOBHOCTK
yOoepxuBaTh chryopecUenH 1 NoSBNSLWUXCS TUCTONOMMYECKUX U3MEHEHUSAX TKAHel UCMonbaylTcsa ANs Ka-
YeCTBEHHOI OUEeHKM HabnogaemMoro Bo3aeicTemaA. PesynbtaT kaxporo onpeaenenus nubo npeobpasyeTcs
B KONMU4yecTBo BannoB, y4ynuTeiBaemMoe B Xode NPUCBOEHUS XMMWYECKON MpoAyKuMK onpedeneHHoro knacca
ICE (ot | go IV), nu6o ncnonbayeTcs HenocpeacTBEHHO ANsl OTHECEeHUs! ee Mo Ka4yeCTBEHHOMY MPU3HaKy Ha
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OCHOBaHWW UCTIbITAHWIA in Vitro K knaccy onacHOCTW Mo BO3AENCTBUIO Ha rMasa, T. e. NpuHaanexallen Kk knaccy
onacHocTK 1 cornacHo CI'C OOH unu K xMMn4eckon npogykuMu, Ana KOTOPON KIacc OnacHOCTM OTCYTCTBYET
cornacHo CI'C OOH (cMm. kpuTepun NpUHATUA pelleHuid). B To xe Bpemsa npu npuMeHeHun metona ICE He
NpeacTaBnsieTcsl BO3MOXHBIM CMPOrHO3UPOBAaTk CTEMeHb OMACHOCTU B OTHOLUEHUM XMMWYECKOW MPOAYKLINM,
KOTOPYH HE NAEHTUMULMPYIOT Kak OTHOCALLLYHOCA K knaccy onacHoctu 1 cormacHo CI'C OOH wnu kak He nme-
oL yto knacca onacHoctu cornacHo CIFC OOH (cm. 3.7). B aTux crny4asix nonyYeHHbliA pe3ynsTaTt UChbITaHui
no metony ICE «[MporHo3npoBaHue He NpeacTaBnsieTca BO3MOXHbLIM» nogpasymesaeT HeobxogmmocTb c6o-
pa OOMONMHUTENbHOW MHOpMaLWMK ANs AanbHerwen knaccudmkaumm nccneqyemMon npogykumm (nogpobHee
cm. [7]).

5.1 MpoucxoxaeHne o6pas3LoB rNa3 Kypuubl U Bo3pacT ocobei, Ucnonb3ayeMbIX A4S Nony4YeHUA
ob6pasuoB

5.1.1 CornacHo yCTaHOBMBLUENCHA MpPakTUKe ANs UCMblITaHWi 0BblMHO MCMoNb3yloTcA obpasubl rnas,
oTbupaembie npu yboe NTWUbI, KOTOPbIA NPOM3BOAMTCSA C LUEenbio nocrnegywero notpebnerHus msica ntuubl
YenoBekoM, YTo M3baBnseT OT HeoBbxoOMMOCTW 3a4elCcTBOBaTh OMst 3TOW Lenyn NabopaTopHbIX KUBOTHLIX.
NcTouHMKOM 0BpazLoB MOTYT CNY»KUTb TONBKO 300POBLIE NTULEI, MACO KOTOPLIX NPUrOAHO ANA BKIKYEHUS B
paLWoH YernoBeka.

5.1.2 MNoCKoNbKY KOHTPONMPYEMbIE MCCMNeqoBaHWA NO ONpeaeneHnio ONTUManeHOro Bo3pacTa Kyp Ans
oTbopa y HMx obpasyoB rmas 4o HacTOSLLEero BpEMEHU He MPOBOAWIMCH, BO3pPAcT M Macca MCMOoMb3yeMblX
NTWL, AOMKHBI COOTBETCTBOBATL BO3PACTY LbINnAT-GpoiinepoB, nognexalmx yoor B TpaguuMOHHON NpakTuKe
nTuLeBoacTBa (T. e. NnpubnuanTensHo 7 Hegens, 1,5—2,5 kr).

5.2 OT6op 06pa3LoB rnas U UX TPaHCNOPTUPOBKA B nabopaTopuio

5.2.1 lonosy NTUUbl cregyeT OTAENATb OT TYLWKM cpasy nocre Toro, Kak Kypuua 6bina kakumM-nmbo m3
OOCTYMHBIX T'yMaHHbIX cnocoboB ornyLlleHa 1 ropno ee 6blno nepepesaHo ¢ uenbio o6eckpoBnvMBaHms. Ynoms-
HYTble FyMaHHble cnocobbl BKk4YaT B ceba ornyleHne aneKTpUYeckuM TOKOM, a TakkKe OrfyLIeHUe B KOH-
Tponupyemoi atMmocdepe, Npu yCrnoBuKM, YTo MoXeT ObiTb 4OKa3aHOo OTCYTCTBUE OTPULLATENBHOMO BMAWUSIHUS
AaHHOTO npoLlecca Ha kayecTBo nonydaemblx o6pasuos rnas. boltHs, noctaensowas obpasusl, AomkHa BbiTb
pacnonoxeHa TakuMm obpasoM, YTobbl AoCTaBKa ronos B NabopaTtopuio MOrmna ocyLecTBNATECA B JOCTATOYHO
KOPOTKWIA CPOK, CHWKAIOLLMIA BEPOATHOCTL WX NOPYKN W/Mny BakTepuanbHOro 3apaxeHus. NpomexyTok Bpeme-
HW MexZy OTOOPOM KYPUHbLIX FONOB M NOMELLEHUEM W3BMEYEHHbIX M3 HUX 0OpasuoB rnas B kamepy cynepdy-
3MM JOIMKEH BbiTb MMHUManbHbIM (0ObIYHO He Bonee AByx YacoB), 4TOBbI rapaHTMpoBaTh cobrgeHue KpuTe-
pueB npuemneMocTu. Bce obpasubl rnas, ucnonbayemsble npu UCMbITaHUSX, LOMKHbI NPeaCcTaBRNATE OOHY U Ty
e rpynny o6pa3yoB, oToGpaHHbLIX B O4AWH U TOT e OeHb.

5.2.2 MockonbKy npenapuvpoBaHue rnas ocyllecTBRAeTcA HernocpeacTBeHHO B nabopatopun, BaaTble
Ha GoHEe HenoBpeXOeHHble rofoBbl TPAHCMOPTUPYIOT MPKW TEMMNEpaType OKpyXKatollero Bosgyxa (06bl4HO
oT 18 °C go 25 °C) B nnacTmkoBbIX Bokcax, MCNoNb3ys Ans YBNAXKHEHUHA TKaHb, CMOYEHHYH M30TOHWYECKUM
OM31ONOrMYECKUM pacTBOPOM.

5.3 Kputepuu BuiGopa 1 KonuvecTBo o6pasuoB rnas gns npoBegeHUs UccnegoBaHuUA
no metoay ICE

5.3.1 Obpasupbl rnas, KoTopble NOCIMe M3BMNeYeHWUA OEMOHCTPUPYIOT BbICOKOE WCXOAHOE 3Ha4YeHue no-
kazaTtensa cnocobHocTn yaepxusatb dnyopecueunH (T. e. >0,5) unun nokasartens Henpo3padyHocTu (T. e. >0,5),
oTbpakoBbIBaIOT.

5.3.2 Kaxpana obpabaTbiBaemasn nccrnegyeMon XMMUYeckon NpoayKLUmMen «onsITHaa» rpynna obpasLuos u
napannensHo NCNonb3yeMas NonoXUTENbLHAA KOHTPONbHas npoba OoMKHbI COCTOATE HE MEHEEe YeM U3 Tpex
obpasuor rmas. [ina oTpuuaTensHOW KOHTPOMbLHOM NMPoObLlI UMW KOHTPONS pacTBOPUTENs (ecnu B KadyecTBe
pacTBOPUTENSA HE UCMNONb3yeTcs OMU3MONOrMYEeCKUA PACTBOP) MCNOMb3YHT Kak MUHUMYM oauH obpa3sel,.

5.3.3 B cnyyae ecnu uccnegyetcs TBepAas XMMuMyeckasa npogykuua U nonyyYeHHbIn Ana Hee pesyneraT
MO3BONSAET OTHECTW €8 K XMMWYECKON MpodyKUuMK, OAnA KOTOpoWn knacc onacHocTu cornacHo CI'C OOH ot-
CYTCTBYET, UCMbITAHUSA PEKOMEHOYETCA NPOBECTU NOBTOPHO Ha Tpex AOMONMHUTEeNbHbIX 0bpa3suax rnas, Ytoosl
OKOHYaTenbHO NoATBEepAUTh UMW ONPOBEPrHyTL JaHHOE oTpuuaTenbHoe 3akmoyeHue.
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6 MeToguka ncnbiTaHUNA

6.1 MNogroToBka 06pa3uoB rnas

6.1.1 Beku akkypaTHO cpe3atoT, 4Tobbl He NOBpeguTL NpW 3TOM poroBuly. [na 6bICTpoi NpoBeEpPKU Le-
TNIOCTHOCTW POTOBULbI HA €€ NOBEPXHOCTb HAa BPEMS, HE MPEBLILALLEE HECKOIbKO CEeKYH, HAHOCAT OOHY Ka-
nno 2 % (macca/obbem) pactTeopa dryopecLenHa HaTpus, 3aTeM CMbIBaIOT €e NPy NOMOLL M M30TOHUYECKOTO
cduaunonorudeckoro pacteopa. ObpabotaHHble dryopecuenHoM HaTpus obpasubl rnma3 NogBeprawT BHeELL-
HEeMYy OCMOTPY, UCMOMb3ys LLENeByo NaMmny ¢ MUKPOCKOMNOM, YToObl yBeanTees, YTO UX POroBULA He UMeeT
NnoBpeXaeHni (T. e. Nnoka3aTerns cnocobHOCTU yaepxXuBaTh oriyopecLenH 1 nokasartens HENPo3pavyHoCTu And
Hux =0,5).

6.1.2 Ecnn noBpexaeHnini He obHapyXeHo, npenapupoBaHue o6pasuoB rmas NPoaoMKaloT, OTAeNAs UX
OT Yepena M BCe Tak Xe cTapasicb He NOBpeanTb Npu 3ToM porosuuy. MMasHoe sénoko ocBoboxagawT u3 opbu-
Thl, MPOYHO yOEepKMBas 3a MUraTenbHy NepenoHKy XMpypruiecknm MUHLETOM WM paspe3as rnasHble MblLLb
NMpW MOMOLLM U3OTHYTLIX HOXHUL, C TYMbIMW KOHUamu. Ha 3ToM aTane BaxHO He JOMYCTUTH MOBPEXOEHWIA
POroBMLbI, Bbi3bIBAEMbIX MPUMOKEHUEM M3BBITOMHOTO YCUNUA (Tak Ha3elBaeMbiM AedeKTOM COABMUBAHUA).

6.1.3 K rnasy, nssne4yeHHomy uz opbuTel, cregyeT ocTaBWUTb NPUKPENNEeHHbIM parMeHT 3puUTenbHOM
HepBa BM3yanbHO pasnMyYuMbIX pasMmepoB. [Nocne n3snevyeHns obpasel rnasa BblKa4blBaloT Ha MMrpocKonu-
YecKyl candeTky M CpesarT C HEero MMraTenbHY NepenoHKy U ApYrne coeguHUTENbHbIE TKaHW.

6.1.4 M3BnedeHHbIM 0bBpasel, rma3a NnomMeLLarT B AepKaTenb (M3rOTOBMEHHLINA U3 HEPXKABEKLLEN CcTanu
WUnu Opyroro NoaxoAsLero Mmatepmuana) Tak, 4tobbl porosuia pacnonaranack BepTUKansHoO, NpyM 3TOM cneasaT
3a TeMm, 4TODLI JaBMNeHWe [epxaTens Ha rnas He Obino 4Ype3amepHbiM (Bnarogapsa ToMy 4YTo rmazHoe Abnoko
KypuLbl CHabXeHO AOBOMbHO MMOTHOW CKIEpoM, ANs ero yCTOMYMBON (hMKcaumMv B AepXaTene [ocTaTO4HO
camoro nerkoro ycunusn). [lanee gepatenb NepeHOCHAT B Kamepy annaparta cynepdysun [25]. JepxaTtenu
pasMeLlaloT BHYTpW annaparta cynepdysun Takum obpasom, 4Tobbl BCA NMoWanb poroBMLbl YBRaXHsNach
M30TOHMYECKUM (hU3Monorudeckum pacteopom (3—4 kannu B MuHyTy unm ot 0,1 go 0,15 mn/muH). Temnepa-
Typa B KaMepax annapara cynepdy3uun OmKHa perynupoBartbca Ha ypoeHe (32 + 1,5) °C. B npunoxenuu C
NpuBEAEH 3CKM3 TUMOBOro annapara cynepdy3un 1 gepxaTenen ana obpasuos rnas, KoTopble MOXHO Npuob-
PecTW UNK M3roTOBUTL caMocToATENbHO. KOHCTPYKUMA annapata MmoxeT gopabaTbiBaTbCA B Lensx agantauum
€ro BO3MOXHOCTEN K HY»AaM KOHKPETHON nabopaTopuy (HanpuMmep, ANS UCNONb30BaHWA ero ¢ OTAMYaloLWw M-
Cs KonvyecTBoM 06pasLoB).

6.1.5 MNocne nomelleHWs B annapat cynepdyauun obpasLbl rMa3 cCHOBa NoOABEPrakT BHELLHEMY OCMOTPY
npwv MOMOLLM LLeneBoi nNamnsl C MUKpOCKoNoMm (Hanpumep, mogenu Haag-Streit BP900), ytobbl ybeoutses,
YTO OHW He BbINK NOBPEXAEeHbl B NpOLIecce NpenapupoBaHnsa. Ha gaHHoM aTane xenaTtenbHo Takke NpoBecTy
N3MEPEHWS TOMWMWHbBI POrOBULLI B BEPXYLLEYHOW 0BracTi, UCNOMb3ys ANS 3TOr0 COOTBETCTBYOLLEE MyDOUHO-
MepHoe npucnocobneHne, ycTaHaBnMBaeMoe Ha LeneBoir namne ¢ MukpockonomM. Obpasubl ¢ (1) nokasarte-
niem cnocobHocT yaepxmBaTth dnyopecuenH >0,5; (2) HenpospadHocTeio >0,5; unm (3) nobbiMKM OpYrMMK
nprvaHakamu noBpexaeHusa nognexar 3ameHe. Cpegn obpasuos rnas, kotopele He Obinu oTBpakoBaHbl Ha
OCHOBE OAHOr0 M3 NEepeYnCreHHbIX Bhille KpUTEPUEB, ONPedensoT U oTOpaKoBLIBAKOT OTAeNbHble 0bpasukbl,
TOMLWWHA poroBuLbl KOTopbIX Bonee yem Ha 10 % oTnM4yaeTcs OT cpegHero 3HavyeHusa ansa scex obpasyos. [ns
wenesol namnel Haag-Streit BP900, obopynoBaHHoOW rmyOMHOMepHOM Hacagkon Ne 1, sHayeHue LUMPUHBI
LLeSIM MpKY 3TOM CregyeT YCTaHOBWTbL Ha 9 ¥z, yto cooTBetcTByeT 0,095 MM. AnbTepHaTMBHbIR NoOXo4 npeano-
flaraer, 4TO U3MepeHMs BLIMOMHAKT NpK NOMOL M LWeneson namnbl Haag-Streit BQ900 Bo Bcex cny4vasnx, korga
WX BBLINOIMTHEHWE BO3MOXHO C YCTaHOBMEHHOW rmyBbuMHOMEpPHON HacadKoW W 3a4aHHbIM 3HAaYEeHUEM LUMPUHBI
wenu, paeHelm 0,095 mm (cMm. Takke 7.1). lNonb3oBatenam cnegyetT MMETb B BUAY, YTO LUeneBble namnbl ¢
MMUKpPOCKONaMM MOryT 0aBaTbk HECOBMaAalwLlUiWe 3HAYEHWUS MNP U3MEPEHMUAX TOMNWMHLI POrOBULLI, ECNKU UC-
nonb3yeTcsl pasHoe 3aJaHHOe 3HaYeHue LWUPUHBI LWEmnu.

6.1.6 Mocne npoBepKkn BCcex M OTOPaKOBKKM HECOOTBETCTBYIOLLMX 0Dpa3LoB rna3 ocTaBwuecs obpasupl
WMHKYOUpytoT B TedeHre oT 45 go 60 MuH ANS yCTAHOBMNEHWMA PAaBHOBECUS C UCMbITATeNbHON CUCTEMOWN Nepeq
HaHEeCEHMEM XMMUYECKOW npoaykumn. o oKoHYaHWW Nepuofa YCTAHOBMEHUS PABHOBECUS U3MEPSAIT U huk-
CUPYIOT 3HAYEHUSA TOMLLWHBI U HEMNPO3PaYHOCTU POTOBULLBI, UCMOMb3yeMbIe B AalNbHENLLEM KaK UCXOOHbIE (T. .
BpeMeHHasa oTMeTka ansa Hux = 0). [lnsg nokazartens cnocobHOCTY yaepxuBaTh (bnyopecumH B KA4eCcTBe UC-
XOZHbIX MPYHMMALOT 3Ha4YeHUs, NoNyyYeHHble paHee Ha atane npenapupoBaHusa 0bpas3uos.
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6.2 HaHeceHne nccriegyeMon XMMUYECKOW NPOoayKLUK

6.2.1 Cpaay nocne onpegeneHns COOTBETCTBYIOLLMNX MCXOOHbIX NoKka3aTenen obpasey rnasa (BmecTte ¢
Aepxartenem) M3BNeKalT U3 annaparta cynepdysun, pacrnonaratoT ropu3oHTanbHO M HAHOCAT Ha ero porosuLy
ncenegyeMyo XMMUYecKyo NpoayKLUMKIO.

6.2.2 XXnakyro uccrnegyeMyo XMMUYEcKyo NpoAyKUMIO MpW MPOBEAEHUM WUCMbITaHWA 0DbIMHO He pas-
BaBnsaoT, XOTA Npu HeobXOAMMOCTU ee pasbasreHue gonycKaeTcs (Hanpumep, ecnu atoro TpebyeT cxema
npoBedeHusa nccneposaHus). B kadecTee pasbaBuTens mccrnegyemon XUMUHECKOW MpoayKUuMK npegnoudTu-
TeMbHO MCMONb30BaTh PU3NONONMYECKNIA (M3OTOHNYECKNIA) pacTBOpP. Tem He MeHee npu cobnoaeHn KOHTpO-
AMpYyeMblX YCNOBUWIA UCMbITAHWIA MOTYT UCMONb30BaThCa Apyrne pasbasutenu, ecnu Bbina nogTeepxaeHa ux
MPUIoAHOCTb AN AaHHOW Lenu.

6.2.3 Xnakyto uccnegyemyto XMMUYECKyo NPOAYKLUMIO HAHOCST Ha POroBuLY Takum obpasom, 4Tobbl ee
CMNoi paBHOMEPHO MOKPbLIBAM BCIO €e NMOBEPXHOCTb; CTaH4apTHOEe KOMWMYecTBO XUOKOCTW, HeobxoguMoe Ans
aTtoro, coctasnset 0,03 mn.

6.2.4 Teepayto Uccnegyemyo XMMUYECKY MpoayKLUUi0 Mo BO3MOXHOCTU criefyeT U3MenbYuTh Kak MOX-
HO NydLle B CTYMNKe NecTUKOM MMM C NCNoMNb30BaHMeM ApYroro npucnocobnenns ana namensyexus. Mony4ex-
Hbli MOPOLLOK HAHOCAT Ha POroBuLy TakuM obpasom, 4ToObl OH BblN paBHOMEPHO pacnpeferneH no noBepx-
HOCTW POroBULbI; CTAHOAPTHOE KOMWYECTBO XMMUYECKOW NPOoaYyKLUMK 08 3ToW uenu coctasnsaet 0,03 r.

6.2.5 Miccnegyemyio XuMUYecKkyro NpoaykumMio (kuakyr unv Teepgyto) HaHocaTt Ha 10 ¢, a 3aTeM cMbIBa-
0T €€ M30TOHUYECKUM PU3MONOrMHecKUM pacTBOpPoM (MpubnuautensHo 20 Mn) Npu KOMHaTHON TemMneparype.
Mocne atoro obpasey rnasa (emecTe ¢ AepxaTeneM) BO3BpallaloT B annapart cynepdysun, pacnonaras ero B
MCXOQHOM CTPOro BepTUKanbHOM nonoxeHun. Ecnun obpasew HyxxaaeTcst B JOMONHUTENbBHOW NPOMbIBKE, TO ee
MOXHO NPOBOAMTL Kak HenocpeacTeeHHo nocne Takoro 10-cekyHAHOro BoO3AencTBMS, Tak 1 Ha Bonee nosgHMx
aTanax (Hanpumep, nocrne obHapyXeHUs O0CTaTOYHbIX KONMUYECTB XMMUYEeCKOW MPOAYKLUKM Ha MOBEPXHOCTU
obpasua). B uenom konuyecTso U3NONOrMYECKOro pacTeopa, UCNOMb3yeMoro Ans AOMNONHUTENbHOM Npo-
MbIBKW, HE UrpaeT KpUTUYECKOW PONK, HO BEXKHO CNeguTb 3a TeM, YToBbl OCTaTKM XMMUYECKON NMpoayKLun He
npununanu K porosunue.

6.3 KoHTponbHaa xuMmu4yeckasn npoaykums

6.3.1 Ong Kaxagoro UCnbITaHWUA MCcnegyemMorn XMMUYeCcKoW NPoOyKUuMWU crnedyeT npegycMarpuearth Ha-
Anyre napannenbHO MCNoNb3yeMbiX OTPUMLATENbHBIX KOHTPOMBHbBIX NPo6 NMBo KOHTPOMbHbBIX NPoO pacTBo-
puTens/BeLLecTBa-HOCUMTENSA N NOMNOXUTENbHbIX KOHTPOMbHbLIX NPobG.

6.3.2 MNMpwn ncneitanuax xuakocten (100 %) wnu TBepAbiX BelecTB B Ka4yecTBe napannebHO UCMonb-
3yeMon oTpuLaTenbHON KOHTponbHOW npobbl B meTtoge ICE npumeHsaoT husnonornyecknii (M30TOHNYECKIIA)
pacTBOp A5 BbISIBNIEHWUS Hecneunduyecknx M3aMeHeHuin B TecT-cucteme, 4YTobbl yoeguTecst, YTO BEPOSATHOE
pasfpaxatwllee AelcTBUe B JeNCTBUTENBLHOCTU He CBA3AHO C HeHaAnexalw My yCrnoBusMy NposeaeHns uc-
NbITaHUS.

6.3.3 lNpwu ncnbiTaHMax pazbaBnaeMbiX }XUOKOCTEN NapannenbHo UCNOoMb3yT KOHTPONbHbIE Npobbl pac-
TBOpUTENSA/BeLlecTBa-HoCUTENS, YTOObI BbIABUTL BO3MOXHbIE HEcMeUMdUYecKkne W3MEHEHUS B UCTbITATENb-
HOW cucTeme WM ybeouTbCs, YTO BEPOATHOE pasgpaxarwllee OedCTBUE B AEWCTBUTEINbHOCTU HE CBA3AHO C
HeHagnexawymn ycrnosmsaMmn mux npoeegeHus. CornacHo 6.2.2 TonbKo pacTBOPUTENbL/BELLECTBO-HOCUTENb,
AN KOTOPOro NoATBepKOeHO OTCYTCTBUE OTPULATENLHOMO BAUSIHUA Ha UCMLITATENbHYI0 CUCTEMY, MOXET UC-
noNnb30BaThbCs B NpoLecce UCMbITaHWUiA.

6.3.4 B ka4yecTBe napannenbHO UCMOMb3yeMbliX MOMOXUTENbHbBIX KOHTPOMbHLIX NPO6 B Kaxgoe ucnbiTa-
HWE TaKKe BKIMHYAKT XMMUYECKYI MPOAYKLMIO C U3BECTHBIMW CBOWCTBaMM, 3aBe40MO CMOCOBHYHO OKa3biBaTb
pasgpaxaillee BO3NeWACTBME Ha rmasa, 4Tobbl ybeanTbca B BO3MOXHOCTM MOMyYeHUs COOTBETCTBYHLLErO
oTknuka. Mockonbky metog ICE gomkeH NnpuMeHATbCS NS onpedeneHns XMMUYeckown NpodyKuuuy, Bel3biBalo-
el cepbe3Hble NOBPEXOeHWs Mas, B KayecTBe NoNnoXuWTenbHOW KOHTPONbHOM Npobbl criefyeT UCnonbL30Barth
TaKyl 3TanoOHHYI XMMUYECKYH0 NMPOAYKUWIO, OTKMWUK Ha KOTOPYK OTBEYaeT KpUTepuam ANs OTHeCEeHWUs ee no
pe3ynbTaTtam NpMMeHeHus AaHHoro metofa K knaccy onacHoct 1 cormacHo CI'C OOH. Tem He meHee ong
TOro 4YTo6bl yUnThIBATL BapnabenbHOCTb BO BPEMEHW OTKIMKAE NMONOXUTENBHOW KOHTPONbHOW Npobbl, Benuyn-
Ha OTKNKKa He JomkHa BbiTh 3aBbilleHHON. HeobxoamMmo pacnonarate 40CTaTO4YHbIM 06BbEMOM AaHHbIX, NOMY-
YeHHbIX in Vitro, B OTHOLLEHWW MONMOXUTENBEHON KOHTPOMbHOW Npobbl, AN Toro YTobbl paccyYnTbiBaTe 4OCTO-
BEPHO AuanasoH ero npueMnemMbix sHadeHuin. NMpu oTCyTCTBUM HaANeXalMxX AaHHbIX N0 MPUMEHEHWI0 MeTofa
ICE ans KOHKPETHO XMMUYeCKOW NPOAYKLUK, BeiDMpaemoii B Ka4eCcTBE NONOXKUTENbHOW KOHTPOMbHOW Npobhl,
MoKeT noTpeboBaTbecs NPOBEAEHWNE OTAEMNbHbIX MCCMEA0BAHUNA C LIENbI0 NOMYyYeHUs 3TOW MHOopMaunn.
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6.3.5 MNMpuMepamn NOMNOXKUTEMNBHON KOHTPONbHOW Npobbl ANA XUOKOCTEN MOXET CIMYyXWTb pacTBOp C
MaccoBoi gonen 10 % ykCyCHOR KMCIOTbI MMM pacTBOP C MaccoBol aoner 5 % beH3ankoHua rugpoxnopuaa,
a ons TBepAoi NPoAyKLUM — COOTBETCTBEHHO, HATPUSA TMAPOKCUA, UMY UMUOAa301.

6.3.6 3TanoHHYH XMMUYECKY0 NMPOAYKLMIO Lienecoobpa3Ho UCNONb30BaTh AN OLEHKKU pasfpaxatoLlen
CrnocoBHOCTM HEU3BECTHOW XMMWYECKOW NMpOOYKLMW, NpeAcTaBnsaLlWed onpefeneHHblid KNnacc XMMUYEeCKon
NPOOYKUWNA, UMK 4NS OLEHKM OTHOCUTENBHON pasgpaxatowein cnocobHOCTN TOBapHOWM NpoayKUNK, Bbli3blBato-
el pasgpaXeHue rmas B npeaenax 3afaHHoro avanasoHa pasgpakarLlwero Bo3aeicTeus.

6.4 OueHuBaeMble NokKkasaTenu

6.4.1 MNokazaTenu o6pa3LoB POroBMLLlI OLEEHUBAKT HENOCPEACTBEHHO Nepef 0bpaboTkon, a Takke cny-
cta 30, 75, 120, 180 n 240 MUH (5 MMH) Nocne UxX NPOMbIBKW. [JaHHbIE BpEMEHHLIE TOUYKW B COBOKYMHOCTU
obecne4ymBaloT NpoBeaeHMe HEOBXOOMMOTO KONMUMYECTBA ONpeaeneHnii B TeYeHNe YeTblpexyacoBoro nepuoaa
HabniogeHus, ocTaenasa NpyM 3TOM 4OCTATOMHO BPEMEHMW B MPOMEXKYTKAX MeXay onpeaeneHusiMn Ans opraHu-
3aUuuK Hagnexauwero HabnwaeHna 3a scemun obpasuamu poroBuLbl.

6.4.2 K oueHnBaeMbIM NoKasaTenssiM OTHOCATCA: HENPO3paYyHOCTb POrOBULUbLI, OTEYHOCTL, CNOCOBHOCTL
yaepXUBaHUA riyopeclienHa, a Takke Mopdgonornyeckme MaMeHeHusl (Hanpumep, M3bA3BNEHUE UMK OTCIoe-
Hue anuTenus). Bce nokasaTtenu, 3a UCKIOYEHWEM cNocOBOHOCTH yaepxuBaHus riyopecuenHa (oLeHuBaHne
KOTOpPOM BbINOMNHSAETCA ToNbko nepen obpaboTkon u cnycta 30 MUH Nocne BO3AeNCTBUSA UCCNEeayeMOn XUMK-
4YeCKOn NPoayKUKWen), onpenensioT B KaXA0M U3 yKa3aHHbIX BbilLe BPEMEHHbLIX TOYEK.

6.4.3 lNony4eHHble CBEAEHWS O HEMPO3Pa4YHOCTKU POroBULbI, CMOCOBHOCTW yaepXuBaHus dryopecue-
MHa, MOpdONOrM4Yecknx N3MEHEeHUsX, AaHHble TMCTOMOINMYECKMX UCCNegoBaHWiA, ecnu Takme UccrneqoBaHus
BLIMOMHSAOTCS, XXenaTensHo nogkpennsate dotorpaduamu.

6.4.4 MNMocne 3aBepluatoLleil OLEHKWU, MO UCTEMEHUN YeTkipex 4acoB, uccregyemMbie o6paslbl rmas pe-
KOMEeHOYeTCsl MOMEeCTUTL B COOTBETCTBYOLWMWIA hrkcaTtop (Hanpumep, HenTpanbHblA 3abydepeHHbIn pacTBop
chopmanunHa) Ans BO3MOXHbIX NOCMNEeYHLUNX TMCTONOrMYecKnX UCCNeaoBaHuii, B 0COBEHHOCTH, ecnn obbek-
TOM MCCIefoBaHWs ABNAITCA MOKLWE CpeacTBa U cypdaKkTaHTbl, HE XapakTepuayoLlwmnecs akcTpemMarbHbIMU
3HaueHuamu pH (2 <pH < 11,5) (cm. 3.3, 3-i ab3ay BeegeHus W 7.2.3). MNpu NpoBeEHUN TMCTONOMMYECKUX
uccnenoBaHuii obpaslbl rmas huKcuMpyoT, 0bpesatoT, 3anuBaT napaduHOM, a 3aTeM AenatoT cpesbl U OKpa-
LIMBAKOT B COOTBETCTBUU C Npouenypamu cbopa n 0bpaboTkm 06pasLioB, onucaHHbIMU B [12].

6.4.5 OTe4YHOCTb POroBULbI ONPEaEnstoT NyTeM U3MEPEHWs ee TOMLMHbI C MOMOLLbK ONTUYECKOro na-
XMMeTpa Ha Wenesown namne ¢ MUKpockonom. Ee BeipaxatoT B npoueHTax U pacCyYuTbiBalOT Ha OCHOBE M3Me-
PEHUI TOMNWWHbLI POroBULbI MO crieaytowen opmyne:

MOSUWUHE PO20SULL! Ha MOMEeHM usMepexul f — monujurHa po2osuubl Ha MOMEeHm usMepenut = 0
monWLHa PO2OsULL Ha MOMeHM uaMepeHuli =0

x100. (1)

6.4.6 CpegHee apudmeTMYeCcKoe 3Ha4YeHWe 0TeYHOCTU POroBKMLIblI B MPOLIEHTaxX BCex uccnegyemMbix ob-
pasUoB a3 BbIYUCAT ANA BCEX BPEeMeHHbIX To4ek. B 3aBmcmMmMocTy oT Hambonbluero cpeaHero 3HadyeHus
OTEYHOCTK, 3ahMKCMPOBaHHOrO B Nbor BpeMeHHOW TOYKe, KaXKAOoW WccneayemMon XMMUYECKON NpoayKunm
npuceBauBaroT cooTBeTcTBYOWMA knace ICE (cm. 7.1).

6.4.7 MNpu oLeHKe HENPO3PaYHOCTH POTOBULLI OPUEHTUPYIOTCA HA Y4aCTKM POrOBULLI, B KOTOPbIX 0BHa-
pyxunBaeTcAa Hanbornee MHTEHCUBHOE MOMYTHEHWe, NpUcBaviBas bannbl B COOTBETCTBUM C KPUTEPUSAMHU, MPUBE-
OeHHbIMKW B Tabnuue 1. YcpedHeHHbIW NoKasaTenk HEMPO3paYHOCTM POroBMLbLI BCEX Mccreayembix obpasuos
rnas onpegensioT ANs BCeX BpPeMeHHbIX Todek. B 3aBucumocTtn oT Hambornbluero 3Ha4eHus yCpeaHeHHoro
nokasartensa Henpo3payHocTW, 3adukcupoBaHHoOro B Noboi BpeMeHHOW ToYKe, KaXgon nccneayemon XuMm-
4YecKon NpoayKuuu NnpuceansaroT cooTBeTcTBYOWMA knace ICE (cm. 7.1).

Tabnuua 1— lNokaszatenu Henpo3padYHOCTHU POTOBMLbI

MokasaTens

Habniogaemoe coctoaHne
(konuyecTBo 6annoes) a

0 PoroBuua nonHocTeH npo3payHan

0,5 OueHb cnaboe noMmyTHeEHUE

MpuCyTCTBYIOT paspo3HeHHble UK AUddy3HbIE YHACTKM NOMYTHEHUA; PUCYHOK pagy»Hoi obo-
NMOYKK Ma3a XopoLIo NpocMaTpuBaeTca
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OkoH4aHue mabnuus! 1

[MokazaTens

Habnwpgaemoe cocTosHue
(konuyecteo Bannos)

OT4eTnMBO BLIAENAETCA Y4ACTOK C YaCTUYHOW NOTEper Npo3pavHOCTH; PUCYHOK pady»Hoi 060-

2
NOYKK NPOCMATPUBAETCS HEYETKO

3 CunbHOe MOMYTHEHWE; OTAEMNbHbIE ANEMEHTLI PUCYHKA PaayKHOW 0GONOYKM HEPA3MUUNMbI;
pa3mMepbl 3payka onpeaensoTcs ¢ TPyAoM

4 PoroewuLa NonHocTLI0 yTpaTuna Npo3paYHocTh; pagyHas obonoyka He BuaHa

6.4.8 CnocobHocThb K yaepxuBaHuio GryopeclenHa OLeHUBAKT TOMLKO AMS BPEMEHHOW TOYKU, COOT-
BeTcTBytOWen 30 MuH HabnogeHus, npuceaueas 6annsl B COOTBETCTBUN C KPUTEPUAMU, NMPUBEAEHHBLIMUW B Ta-
onuue 2. YcpedHeHHbIA NoKasaTernb CNocobHOCTY yaepKMBaTh (onyopecuenH Ans BCex uccneayemblx obpas-
LOB rna3 onpenensoT No pesynstatam, nonyyYyeHHbIM o ucredeHun 30-MUHYTHOrO nepuoga, U UCnonb3yT
€ro 151 MPUCBOEHWA KaXKA0N NCCcnenyemMon XMMn4eckon NpogyKLMKM cooTBeTCTBYtowero knacca ICE (cm. 7.1).

Tabnuya 2— lNokaszatenn cnocobHOCTH yAepKMBaTh hriyopecLemnH

(Konﬂcéii:::;g];:noa) Habnwpgaemoe cocrosHue
0 [MpuaHakm okpalmeaHua nyopecLeMHoOM OTCYTCTBYIOT
0,5 OdeHb cnaboe okpallnBaHWe OOMHOMHBIX KNETOK
1 OkpalwueaHne pa3po3HeHHbIX OOQNUHOYHLIX KIETOK MO Bcei nnolaam odpabotaHHoM poroeuubl
2 OyaroBoe Wnu cnuearoLLeecsi MUHTEHCUBHOE OKpalUuMBaHWe OTAEMbHbIX KIeToK
3 MpucyTCcTBYIOT cnMBatoLMecs 0bLWMpHBbIE YHACTKX POroBULbl, OKpalleHHble drnyopecuerHOM

6.4.9 Mopdonornyeckne N3MeHeHNA BKNHOYAT U3bSA3BNEHWE UMM OTCnauBaHWe anUTenus poroBulbl,
3arpybrieHne ee NOBEPXHOCTU, @ TAKXKe NPUINMNaHue K Hei OCTaTKOB UCCNeayeMon XUMUYECKON NPOayKLMN.
[laHHbIe U3MEHEHUSI MOTYT MMETb PA3NUYHYH CTENEHb BLIPAXEHHOCTW U MOTYT NPOSIBNATLCS OAHOBPEMEHHO.
Knaccudukaumsa sTux MaMeHeHWiA OCYLIECTBNAETCS B COOTBETCTBUM C MHTEpNpeTaLMe uccnegoBaTens.

6.4.10 [Npu npoBegeHUN rTMCTONONMYECKUX NCCNedoBaHunii criedyeT MPUMMEHATb COOTBETCTBYHOLLYIO NOny-
KONMMYECTBEHHYIO CUCTEMY OLEHMBaHMA cornacHo Tabnuue 3. BaxkHo yMeTb 0TnMYaTth, Hanpumep, cny4au Ba-
Kyonuaauum anutenus, aktudeckue nocrnencteusi obpaboTtkm oT gedekToB, KOTOpble MOTYT BO3HMKATbL Npu
rMMCTONOTMYECKUX MCCNEeaoBaHUsaX, /Mnn oT ocobeHHOCTEN CTPOeHMs opraHa NTuubl. [1ns aToro npu NOAroToB-
Ke 3aKkIK4eHns crieqyeT TwaTenbHO CBEPATLCA C AaHHBIMU CMeLManu3npoBaHHOro atnaca, onybnmkoBaHHOro
B npunoxeHuu |l [12]. Kpome Toro, ona nccrnenoBaHua HeobxooMMO UCMONbL30BaTe OPUTrUMHANBHBIE Ccpeabl (a
He MukpodoTorpadi), NOCKONbKY HEKOTOpbIe 3hdekTel TpebyT TPEXMEPHO OLEeHKM TkaHeil. bannel npn
OLEeHKe NpUCBanBalTCH TOMbKO 3a AeWCTBUTENbHO Habnogaemble NOcnencTBMs BO3OEWCTBAS XUMUYECKON
npoaykuun. BelHeceHue npeanonoXuUTernbHbIX 3aKMoYeHMin He JonycKaeTcs (HanpyuMep, ecnv BepXHWUA Croi
3NUTENMA OTCYTCTBYET, TO, COOTBETCTBEHHO, HE MOTYT ObITh BbICTABMNEHLI Dannbl 3a BaKyonu3aluo B 3TOM
cnoe). JecTpyKTUBHLIE NPOSABNEHWUS/M3MEHEHNS, HAbNOaeMble Ha y4acTkax, NMPUMbIKALWMX K NUMBy po-
roOBUWLLI, CreayeT YYMTbIBaTb TONBKO MPW YCNOBWMWA COXPaHEHUS HEHaPYLLEHHON CTPYKTYpLl TkaHen. C gpyroi
CTOPOHbI, HE CNeayeT YYMTbIBaTbh aHanorM4yHoro poaa nposiBNeHns/nameHeHns BHyTpKU obnacTtu, orpaHuyeH-
HOW NMMOOM, ecriv OHW BbI3BaHbl MPOLECCaMu, HEe CBA3aHHLIMW C BO3AEWCTBMEM XMMWYECKOW MPOAYKLMK.
CnenyeT ucnonb3oBaTh CUCTEMY BHYTPEHHEN HE3aBUCMMOW 3KCNEPTU3bl NATONOMMYECKUX U3MEHEHNIA B COOT-
BETCTBMW C AENCTBYOWUMK pekoMmeHdaunamu [23], ¢ ydeTom nonoxeHun [24]. B pamkax gaHHoro npouecca
crneumnanncT-naTtonor (MMewLLKMA onbIT paboTkl ¢ UCCNefyeMbIMU TKaHAMW) NPOBOAUT HE3aBUCUMBIA aHaNu3
psifia CPe30B W COOTBETCTBYHLLMX NATONOMMYECKUX OaHHbIX (Hanpumep, ana 1 u3 kaxaeix 3 obpasuos rmas),
cnocobCcTBYSA TEM CaMbliM YCOBEPLUEHCTBOBAHWIO AMArHOCTUPOBAHWS U MHTEPNpPEeTaunii NaTonornum, KoTopble
noaroTaesnMBalTCA CneuManncToM, HENOCPeACTBEHHO BhIMOIHAKLWMM UCCNeaoBaHMs. Takas HezaBucumas
aKkcnepTU3a cnocobcTBYET NOATBEPKAEHWUIO U MOBLILUEHWUID TOYHOCTHU M HAAEKHOCTM AMAarHOCTUPOBaHUA W WH-
Tepnpetauuii. Kpome Toro, Ana nonyYeHuUst COrMacoBaHHbIX, LENOCTHLIX U BOCMPOW3BOANMbBIX JAHHbBIX OLIEHKM
peKoOMeHOyeTCca NpoBegeHWe COBMECTHBIX TMCTONOrMYecKUux HabnwoaoeHun.
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Tabnuua 3 —lNonykonuyecTBeHHasA CMCTEMA OLIEHUBAHWA TMCTONOMMHYECKUX OaHHbIX, NPUMEHseMan ANs U3BMeYeHHbIX
06pa3LoB rnas KypuLbl nocne ux MukcaLun, MCCEMeHNs, 3anvBki napacdnHoM, NPUroTOBNEHWS 1 OKpalLMBaHUA Cpe3oB

MapameTp Habniopaemoe KonnyecTtBo Onucanme)
cocTosHue 6annos
3nuTenuii: pasbegaHue OueHb crnaboe V2 OT HEeCKONbKUX OTAENbHbIX KNEeTOK
00 OTAENbHOro NMOBEPXHOCTHOO CroA
Cnaboe 1 [o 3 noBepXHOCTHBIX CNOEB
YmepeHHoe 2 Lo 50 % anuTenuansHoro cros')
CunbHoe 3 SnuTenuansHbBIA CNOW NOBPEXAeH BMNNOTh
no HbazanbHoM MembpaHbl
SnuTenui: Bakyonusauua OueHb cnaban 2 OT 0gHOWM OO0 HECKONBKUX Pa3pO3HEHHbIX
OTOensHO OLEeHNBAETCA CO- KIETOK
CTOAHWE BEPXHEN, cpeqHen n
HIBKHE YacTh snuTenvs2) Cnabas 1 [pynnbl BaKyonW3MpOBaHHbIX KIETOK WK
OOQUHOYHAaS LIenoYKa KMNeToK ¢ HebonmbLUMMUN
BaKyonsamm
YMepeHHas 2 [o 50 % anutenuansHoro criosi CocTonT
13 BaKyONM3MPOBaHHbIX KneTok ')
CunbHas 3 Ot 50 % o 100 % snuTtenuansHoro cnos
COCTOWT 13 BaKYOINU3MPOBAHHbBIX KNETOK
3nuTenwuit: Hekpos?) B Hopme <10 oMepTBEBLUMX KneTok?)
OuyeHb crabuii e 10—20 omepTBeBLINX KneTok?)
Cnabblit 1 20—40 omepTeesLwNX kneTok?)
YMepeHHbIi 2 Borblloe KonuyecTBO OMepPTBEBLUMX KMNETOK,
npv aTom 3aTpoHyTo <50 % 3anuTenuansHoro
cnos
CunbHBIA 3 50 % — 100 % anuTenvWansHOro crod
OMepTBerno
CTtpoma: NUKHOTU3aLMSA KIETOY- B Hopme <5 nukHOTUYECKUX AOep
HeIx sgep®) ©)
B BepxHeli NN HUkHei YacTv Cnabas 1 5—10 nUKHOTWUYeCKMX aaep
YmepeHHas 2 >10 NUKHOTUYECKUX siaep
PasynopsgodeHHas cTpykTypa MpucyTcTRYET P BonokHa pacnonaratotcsa B becnopsgke
BOMOKOH CTpOMbI®)
SHOOTENWIA: HEKPO3 MpucyTcTBYET P [MockomnbKy aHAOTENWUIA COCTOMT TOMBKO U3
OJHOTO CNos, CTENEHN THKECTU MOPaKEHNA
TKaHel B 3TOM CMny4ae He paccmaTpuBalTCs

MpumevyaHue — B npunoxenue |l [12] BkAYeH cneynanuaupoBaHHLIN atnac ¢ MUKpodoTorpacnsamm
TUNWYHBIX MpUMepoB 06paboTaHHbIX U HeoBpaboTaHHbIX 06pa3LOB rMa3 Kypulbl, UNMHCTPUPYIOWKMMIK Pa3nuyHbIe BO3-
MQXHbIE TMCTONOIMYECcKMe NOCNEeACTBMA XMMUYECKOrO BO3AENCTBUS, YKa3aHHbIE BhILLE.

1) Mo Bceit NOBEPXHOCTV POrOBULBI, 33 UCKMIOHEHWEM CIydaeB o6paboTku Takoi MCCRemyeMoi XMMUYECKon
npoaykuMn (Hanpumep, W3 Yucna npencTaBneHHOW TBEPAOW NPOAYKUWW), NpW BO3AEWCTBMW KOTOPOW, HECMOTPA Ha
paBHOMEPHOE HAHEeCEeHWe €€ B COOTBETCTBMM C TpeboBaHWAMKM aHHOrO CTaH4apTa, BO3HUKAKOT Nb Pa3pO3HEHHbIE
OECTPYKTMBHbIE N3MeHEeHWsA. B nogobHo cuTyaumMn oLeHUBaHWE AOMMKHO OCHOBLIBATLCA HA CBELAEHWUSAX O JOKarbHbIX
NnocrnencTBMAX BO3AENCTBUA XMMUYECKON NPOAYKLMKM HA TOM ydacTKe (ydacTkax), rae OHW NPOABUITNCS.

2) BepxHssi, CPEOHSS WM HWKHAS YacTW 3NUTENUS NPecTaBnAlT coGoil ero paBHLIE TPETH MO TOMLMHE COOT-
BETCTBEHHO. [1pW OTCYTCTBMM BEPXHErO CINOSi AMUTENWUS Ero CPEAHUIA CNOW He OOMKEeH paccMaTpyMBaThCA Kak HOBLIN
BEPXHUIA, a No-NpeXHeMy CHUMTaeTCs cpedHUM crioeM (nogpobHee cM. B npunoxeHue |1 [12]).

3) TonbKo HEKPO3 OMMCAHHBIX KNETOK/TKaHEN.
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4) MopgcyeT KonuuecTea OMEPTBEBLUMX KNETOK MPOM3BOAWTCA HAa BGeil NPOTAXEHHOCTU poroBuubl (Heobxoam-
MOCTE B BbIOOpE KOHKpPETHOW (PVMKCUPOBAHHOW AMNMHBI y4acTka And nogcdera OTCYTCTBYET, B CUNy TOro Yto obuias
ONWHA POroBMLIbI Ha Ka)KOOM CPE3e OCTAEeTCH NPakTUYECKW NMOCTOAHHOW, MOCKOMbKY pa3Mepbl rnas Kypuvubl W, COOT-
BETCTBEHHO, paszMepbl NoABEPraeMbIX MUKPOCKOMWYECKOMY UCCNEAOBaHU0 06pa3uoB BApLUPYIOTCH B MUHUMAarbHbIX
npegenax). lNpumeHsemas cucTeMa HayucreHvws Gannos onepupyeT NMOO abCOMNKTHBIMK 3HAYEHMAMKM KONMUYecTBa
KNETOK ANd OLEHOK OT «B HOpMe» 0 «cnabbliiy, B0 3Ha4eHUsMI B MPOLEHTaX ANA «YMEPEHHLIN» U «CUIMbHbIAY» . YKa-
3aHHOE Pa3snunyune CBA3aHO ¢ 0COBEHHOCTAMM XapaKTepUCTMK, OLEHUBAEMBIX MCCNEea0BaTENEM: OMEPTBEBLLME KIETKM
paccMaTpuBalTCa Kak oTAenbHble 06beKkThl. Ecnv nx MHOFO, TO OHW, Kak NpaBuno, pa3po3HeHs! U UCCreaoBaTento npu-
XOOMTCA OCYLLECTBNATL UX MOACHET, AN TOro YTobbl COCTaBWTL NpeacTaBneHne o maclitabax Hekposa. HanpoTus, npu
HabnogeHun 3a pasbegaHuem Nepeoe, Ha 4YTo obpallaeT BHMMaHWe UccneaoBaTens, 3T0 yTpaTta onpefeneHHon YacTu
3MUTENUA, B CBA3W C YEM JAHHOM CIy4ae NOrMYHO WCMNOonb30BaTh NPOLEHTHYK OLEHKY BLIABNEHHbIX NOTEPS.

5) Meton ICE yxe BKMUAET BLIMOMHEHWE NPELM3N0OHHLIX U3MEPEHNI TOMLLMHEI POrOBULILI IPX NOMOLLM Liene-
BOW Namnbl ¢ MUKPOCKOMNOM. [103TOMY OTEYHOCTE CTPOMEI HE pacCcMaTpUMBAaETCH OTAEMNbBHO M 33 HEE HE HaYMCNsTCA
6annkel Npy NpoBegeH NOCNeayoWmx rMCTONOrMYECcKMX CCrnegoBaHui.

6) K yunThiBaEMBIM U3MEHEHWSIM B CTPOME OTHOCSTCA [1] MUKHOTU3ALMS KNETOUHBIX SAEP, Kak 3T NpefycMaTpi-
BaeT CMCTEMA OLEHUBaHKA, B3ATaa Ha BoopyKeHne Mayepom (2001) 1 cchopmupoBaHHas MCXOAA M3 pe3ynsTaToB ero
CcOBCTBEHHbIX HABMOEHW 3a peaKkuWer POroBuLbI rnasa Kpornuka Ha BO34eUCTBUE MPWU UCMbITAaHUAX in vivo (3Ta peak-
uwa Beina onucaHa Kak yTpaTa KepaTouuToB/HeKpo3), 1 [2] pasynopsaoodHan CTPYKTypa BOMOKOH. YTo kacaeTcs criyyas
[1], To NpucyTCTBME MUKHOTU3MPOBAHHBIX KNETOYHLIX AAep 06HApYXMBaAETCA NULLIL B ONpPeaeneHHbIX CUTyauusax, a Bepo-
ATHOCTb WX NOABMNEHNS NpeanaraeTcs yBsA3biBaTe ¢ rMyBUHON NOBPEXOEHWIA UMM MHTEHCUBHOCTBH) BOCMNANMTENLHOTO
npouecca B poroeuue (in vivo). KpomMe Toro, ¢ y4eToM yanvHeHHoW (hopMbl CTpoManbHbIX conbpobnactoe cylecTeyeT
BEPOSATHOCTL OLINMBOYHOTO pacno3HaBaHWA HOPMAIbHbLIX KNETOYHLIX AAEP Kak MUKHOTU3MPOBAHHLIX B 32BUCMMOCTH OT
HarnpaeneHusa cedeHna KneTok. Mo cnyyato [2] cneayeT OTMETUTL, YTO aeKBaTHOE HabnaeHe U OLEHUBaHWE Hapy-
LLIEHHOTO PacnonoXeHWA BONOKOH MOXET 0Ka3aTbCA HEMPOCTON 3afa4yei, NOTOMY YTO A8 CTPYKTYPbl BONOKOH CTPOMEI
cama no cebe xapakTepHa HEKOTOpas eCTeCcTBeHHas pasynopsgoveHHocTb. ObpaboTka poroevubl, NPOBOAVMAs Nepeq
MUKPOCKOMWYECKUM UCCINEN0BAHNEM, TAKKE MOKET ycyrybnate nx BecnopsagodHoe pacnonokeHue.

B oboux cnyyasx (MMKHOTM3aUWNs A4EP UK pa3ynopsaaoYeHHas CTPYKTypa BOMNOKOH) NpeanonaraeTcs, 4To Takue
CBUAETENLCTBA AOMKHBLI COMMAacoBLIBATLCA CO CBEOEHMAMU O CUMbHLIX AECTPYKTUBHBIX M3MEHEHWAX B POTOBULLE, MO-
MYYEHHBIMU K 3TOMY MOMEHTY MyTEM OCMOTPa MpY NOMOLLM LLEMEBOW Namnbl C MUKPOCKOMOM, a TakKe CBEAEHUAMU O
BUOMMOM BO3OENACTBMM, KOTOPOE XMMUYECKAs NMPOAYKLMUS OKasana Ha CPegHUE W HWXKHUE CINov 3nUTENNs.

1

6.4.11 TpeboBaHusi MeToda NMpeoyCcMaTpPUBAKT PaBHOMEPHOE HaHeCeHWe WccrnegyemMor XMMUYeCcKo

n

npoaykumMn Ha NnoBepPXHOCTb M3BIEYeHHbIX oGpaauos rma3 Kypuubl. Takum 06paaoM, BO3OENCTBME uncecnenye-

MOW XMMUYECKOWN npoaykuun 06bl4HO BReYeT 3a cobon OOQHOPOOHBbIE M3MEHEeHWA B pOoroeuue Ha6J'II-O,D,89MbI

X

OGpa:BU,OB, YTO NO3BONAET NpeanonoXmTb O BO3MOXHOCTHU CbOpMVIpOBaHMFl yCcpeoHeHHOro peayrnbrarta rmcto-
INOorM4ecKoro nccnegoBaHud no BCcemy cpesdy, NpurogHoro and nocnenyruiero npuceBOeHUA OLEHKA. C apy-
rou CTOPOHBLI, NMpK BO3OEWUCTBUM OTAENLHON MCCJ'Ie,EI,yE.‘MOﬂ XUMUYECKON npoaykunn Takne MaMeHeHUa MoryT
TTOKanma3oBaTbCA BOKPYr HECKONbKUX UEHTPOB, NMPpUHUMaA BUL Pa3pO3HEHHbLIX MNMATeH, He3aBUCUMO OT TOro,
HaCKOMNbLKO paBHOMEPHO XUMKUYeCKada npoayKunA Bbina pacnpegeneHa no noBepxHocTH 06pasua (Hanpwmep,

HEeKOTOpaA TBephaad uccnegyemMmasd XxmuMun4eckad I'IpO,EI,)/KLI,VIH). Ecnn npn npyuMmeHeHnnn metToga ICE 6binn Bb
ABINEHbI MHOXEeCTBEeHHbIE O4YaroBble nopaXeHuda Takoro poga, 10 B JanbHenweM Ha 3To cnegyert OGDETMT
BHMMaHWe cneunanncta, BbINONMHAKLWENo rmcrtonorv4eckmne nccrnegoBaHus, yTobLI B €ro OLEeHKe MOormnm ObIT

[«
b
b

YYTeHbl YKa3aHHble NoKanbHble NOBpeXOeHWA, Bbl3BaHHbIE BO3JENCTBUEM VICCJ'Ie,EI,yEMDI;I XUMUYECKON npo-

OYKLUUN. KpOMe TOro, Npn noABneHMn COMHEHWIA (Hanpwmep, B Cny4ae BO3HMKHOBEHWA paCXO)K,D,EHVIﬁI MeX
pe3ynbrataMun, nony4YeHHbIMA No MetToay ICE, 1 pe3ynbrataMv rmCToriorm4eckoro aHanusa), AONONHUTEINbH
MOTYT ObITb NPUroTOBNEHbI Cpe3bl APYTrnX y4aCTKOB POroBULbl, noATBEPX AW me NPpUCyTCTBME JNTOKalnbHO Bbl
pPa*KeHHbIX M3MEHEHWN B N3Yy4YEHHOM CeYeHUn.

7 OaHHbIe n oT4eTbl 006 UCNbLITAHUAX

7.1 OueHMBaHMe OaHHbIX

Y
o

COOTBETCTByI-OLIJ,Ml?I knacc ICE I/'ICCJ'Ie,D,yEMOI;'I XUMUYECKON npoOoyKUMK NpucBanMBaeTCHd MO pe3ylbratam

OUEHKN OTAEeNbHO MO KaXOaoMy M3 crnefyrLlinx nokasatenen: Henpo3pa4vyHoCcT, OTe4YHOCTWU pPOroBuMUbl 1 €

e

cnocoBbHoCTH yOEPXKKUBATb Cbl'fyODECLI,EMH. Mocne atoro YCTaHOBITEHHbIE KNnaccChbl ICE no oTAenbHbIM NMNOoKa3aTe-

nAam OGBEJJ,MHHI-OT AnA rnporHo3nmpoeBaHA Knacca onacHOCTH, KOTOpblﬂ AOIKEeH BbITh npuceoeH nccrnengyemo

1

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-34736-2021
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XUMWUYECKOW NPOAYKLNN UCX0AA U3 pe3ynbTaToB UCMbITAHW in vitro. AHanorMdHbIM 06pasomM OTAENbHO NPOBO-
OAT OUEHMBaHWE pe3ynbTaToB rMCTONOMMYECKUX NCCNeaoBaHWi, ecnu Takme HabniogeHnsa BoiMONMHANMUCH, A5
MCNONb30BaHUA UX MPU NOATOTOBKE 3aKMNKYEHU B COOTBETCTBUM C TpeboBaHuamn 7.2.2, 7.2.3.

7.2 KpuTepuu NpuUHATUA pelueHUum

7.2.1 PeaynbtaTthl, MONyYeHHbIE ANA KaXKAOrO nokasartens, No3BonsioT NPUCBOUTE UCCNegyemMon XuMu-
4Yeckon NpoayKunu cooTBeTcTBYyloWMe Knacckl ICE, ncxoaa n3 npegBapuTensHo 3a4aHHOro AManasoHa 3Have-
HWA. MIHTepnpeTaums gaHHbIX 06 0TEYHOCTU poroBuLbl (CM. Tabnuuy 4), ee Henpo3padyHocTy (cM. Tabnuuy 5)
n cnocobHocTy yaepxueaTth doriyopecuenH (cm. Tabnuuy 6) c npumeHeHrem veTeipex knaccos ICE ¢ cooTeeT-
CTBYIOLLMMMW 3HAYEHUSIMU LUKaN NpUBeAeHa HKe. BaxkHO OTMETUTE, YTO LUKana OLueHKW OTEYHOCTU POroBULE
cornacHo Tabnvue 4 npMMeHMMa TONbKO NpY YCNOBWMW MCMONb30BaHWS ANS U3MepeHUsl ee TOMLWMHbI LLieneBow
namnel ¢ Mukpockonom mogenu Haag-Streit BP900 (nubo mogenwn Haag-Streit BQ900), ¢ rmybuHomepHo#
Hacagkow N2 1 M co 3Ha4YeHMeM LUVMPWHBI LWenu, YCTaHOBNEeHHbIM Ha 9%z, yTo cooTBeTcTByeT 0,095 mm. MNonk-
3oBaTenam cnegyeTt MMETk B BUAY, YTO MCMOMNb30BaHMe LWEeneBbIX NamMn ¢ APYrMMU 3a4aHHBIMA 3HAYEHUAMM
LUMPWHbI Weny MoryT ObiTe NoMyYeHbl He COBMNaalLline 3Ha4YeHUs Npu M3MepeHnax TOMWWHBI POTOBULbI.

Tabnuua 4 — Kputepum knaccucukaumnm |CE no 0TE4HOCTU pOroBMLbI

CpepHee apudmeTrHeckoe 3HaveHne oTe4HoCTH porosuusl, (%) * Knacc ICE

0 no 5: |

>5no 12 Il

>12 no 18 (>75 muH nocne obpaboTin) Il

>12 no 18 (=75 muH nocne obpaboTkn) 1l

>18 no 26 I

>26 no 32 (>75 muH nocne obpaboTkn) Il

>26 no 32 (=75 muH nocne obpaboTkn) v

>32 v

* Hambonblee cpegHee apupMeTUYeckoe 3Ha4eHre, nonyv4eHHoe B Moo N3 BpeMeHHbIX TOYEK.

Ta6nuua 5— Kputepumu knaccucpukaumm ICE no Henpo3pa4yHOCTHU poroBuLbl

MakcvmMmaneHoe ycpeqHeHHoe 3HavYeHue nokasaTens Henpo3padHocTh ™ Knacc ICE
0,0—0,5 I
0,6—1,5 1
1,6—2,5 1]
26—4,0 vV

* MakcumaneHoe yCpeagHeHHOe 3Ha4YeHne nokasartend, noy4eHHoe B noboin 13 BPEMEHHbBIX TOYEK (B COOTBET~
CTBWK CO 3Ha4YeHMAMU NoKasaTena Henpo3pa4yHoCcTu, NnpneedeHHbIMU B TaGJ'IVIU'E 1)

Tabnuua 6 — Kputepuun knaccucukaumm ICE no cnocobHocTr yaepuBaTte driyopecuenH

YcpeHeHHOe 3HaYeHne nokasartens cnocobHoCcTM yaepxuneaTts hnyopecuenH Yepes 30 MuH

nocne obpaboTku * Knacc ICE

0,0—0,5 I

0,6—1.,5 I
1,6—2,5 I
2,6—3,0 v

* Ha ocHoBe 3HaqeHuWii nokasaTensl, ycTaHOBMEHHbIX B Tabnuue 2.
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7.2.2 Knaccudumkauunio in vitro niccnegyemMmon XMMUYeckon NpoaykuvMyM NpoBoanT, BblbMpas TakoW knacc
onacHocTh cornacHo CI'C OOH, koTopblil COOTBETCTBYET COYETAHUIO KITACCOB OMACHOCTM, MOMYYEHHbIX B OT-
HOLLEHWMW OTEYHOCTM POTrOBULBI, HEMPO3PAaYHOCTW POrOBULLI U CMOCOBHOCTU yaepMUBaThk OryopecLEeNH B Co-
oTBeTcTBUU ¢ Tabrnuuen 7.

Tabnuya 7 — WToroeag knaccudukauyuns in vitro

Knacc onacHocT B cooTBeTCTBUKM ¢ TpebosaHuamun CIC OOH CodetaHune 3 nokasarenen

Knacc onacHocTu oTcyTCTBYET 3 x|

2x],1xIll

2%, 1x]|

[MporHosMpoBaHue He NpeacTaBnsaeTcsa BO3MOXHbIM [pyrie Bo3aMOXHbIE COMETaHUA

Knacc onacHocTy 1 I x|V

2x IV, 1 x1ll

2%V, 1 xII*

2x IV, 1x|*

HenpozapavHocTe poroeuubl = 3 Yepes 30 MUH

(He meHee 4Yem Ha 2 obpasuax rnas)
Henpozpa4HocTe poroBulbl = 4 B Niob0 BpeMeHHOoN
TOYKe (He MeHee YeM Ha 2 obpazuax rmas)
WNHTeHcKBHOE OTCNOEeHWe anuTenus

(kak MUHUMYM Ha 1 oBpasue rnas)

* CoveTaHus, C MeHbLUen BEPOATHOCTLIO BCTpevalwmecAa Ha npakTuke.

7.2.3 B cny4ae npoBefeHWs rmcTonorm4ecknx MCcneaoBaHuia Npu UCNbITAHUAX MOKLLMX CPedcTB U Cyp-
chakTaHToB, He oBnafaLwmx akcTpeManbHbiMK 3HadeHnamm pH (2 < pH < 11,5), QOMKHBI MCNOMNBL30BaTHCS
KpUTEPUM NPUHATUS peLLeHWid, NpuBedeHHble B Tabnuue 8. Kpome Toro, ecnu NUKHOTU3aLMa KNeToYHbIX aaep
CTpombl = «cnabas» (1 6ann) He meHee yem y 2 13 3 obOpa3LoB rmas unu ecnu He MeHee YyeM y 2 ua 3 obpas-
LOB rma3 obHapyXeHbl NOBPEXAEHNA 3HOOTENUS, TaKue MPOSBNEHUSA AOMKHbI OTMEYaTbCsl KakK pe3ynkTaThl,
nony4YeHHble nyteMm HabnogeHui, 4Tobbl ykasaTh Ha ONacHOCTb BO3AENCTBUS.

Tabnuya 8 — KpuTepuu NpuHATUA pELUEHWI Npy NpOBELEeHWW MMCTOMOrMYecKMX WCCNedoBaHuii JONOMHUTENBHO K
UCMbITAHUAM, NPOBEAEHHBIM B COOTBETCTBUM CO CTaHAaPTHLIM BanvaupoBaHHeiM meTogom ICE ans ngeHtudukaumm mo-
IOLLMX CPedCTB U cypdaKkTaHToB, He obnagarwLmMx SKCTpeMarbHbeIMKU 3Ha4eHuaMn pH (2 < pH < 11,5), noanexawmux ot-
HeceHwuo K knaccy onacHocTtu 1 cornacHo CI'C OOH

MameHeHus, cnyxallue OCHOBaHMEM AN WAEHTUUKALUKY NPOAYKLUY, BbI3bIBAKLWEN CEPbE3HbIe

Cnow TkaHu
nospexaeHys rnas (knacc onacHoctu 1 cornacHo CIC)

nuTenuin - pazbefaHue = «ymepeHHoey» (2 Banna) He meHee 4Yem y 2 U3 3 o6pa3LoB rnas;

- u/vnu, nobele NpoABNeHUA Bakyonusauun (= «odeHb cnabany», ¥z Banna), Habnogaemele B cpegHen
WM HUXKHE YacTK ANUMTENUA He MeHee Yem y 2 u3 3 obpasuos rnas;

- unu, pasbedaHue = «ymepeHHoe» (2 6anna)y 1 nz 3 obpasLoB rmas + Bakyonuaauusa = «04eHb cra-
Bana» B cpegHen nmnu HMKHeRn Yacty anutenus (¥2), Habniogaemas He MeHbLUE YeM Ha eLle OQHOM U3
3 obpasuos rnas;

- u/vnn, HeKpo3 = «yMepeHHbI» (2 6anna), Habnogaemsbln Ha 2 u3 3 obpa3uoe rmas

7.2.4 [lanee gomKkHa UCNonb30BaTbLCS MOAENL NOCTPOEHUA NMPOrHO30B cornacHo Tabnuue 9. Kpntepuu
ructonornveckoro aHanunaa ICE n mogens NoCcTpoeHusl MPOrH030B, NpuBegeHHbIe B Tabnuuax 8 u 9 cooTeeT-
CTBEHHO, MPMMEHUMbI TONbKO ANS UOEHTUMUKALUKM MOKLLKX CPeacTB U cypdakTaHTOR knacca onacHoctH 1
cornacHo CI'C OOH, He obnagatoumx akcTpeManbHbiMy 3HavyeHuamu pH (2 < pH < 11,5).
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Tadtnuua 9— Mogenb NOCTPOEHUS MPOrHO30B ANSA MOEHTUMOMKALKUK MOKLLMX CPeACcTB W cypdhakTaHToB, He obnagato-
LMX aKCcTpeMarnbHbiMK 3HaveHuamun pH (2 < pH < 11,5), Ha ocHoBe pe3ynsTaToB rMCTONOMMYECKOro aHanusa

KpuTepuu ructonormyeckux uccneqoBaHui

Knacc onacHoctu cornacHo CI'C OOH
nna metoga ICE cornacHo Tabnuue 8

3axnto4eHune no metogy ICE

MporHosMpoBaHue KpuTepuu BbINONHEHEI Knacc onacHocty 1 cornacHo CI'C OOH
HE [RSACTARIDTCS MporHoavpoBaHWe He NpeacTaBnseTca
BO3MOXHbIM Kp1Tepun He BbINOMHEHDI

BO3MOXXHbIM

7.3 KpuTep1u NnpMeMneMocTH ANA pe3ynsTaToB UCCrefoBaHUi

PesynbraThl MCnbiTaHWa paccmMaTpyBatoT Kak JOCTOBEPHbIE, ECMKM NapansenbHO KCNoMb3yeMble oTpuLa-
TenbHas KOHTponbHas npoba MM KoHTponbHas npoba pasbaBuTens/BeLLECTBa-HOCUTENS M NMONOXUTENbHAA
KOHTpOnbHasa npoba naeHTUOULUPYIOTCS Kak He Tpebyowan knaccudunKaunmy U OTHOCALLAACA K Knaccy onac-
HocTu 1 cormacHo CI'C OOH, cooTBEeTCTBEHHO.

7.4 OTYyeT 06 MCNbITAHUAX

OT1uet 06 ucnbiTaHWAX JOMKEH BKIKYaThk B cebs cneny oLy MHopMaLuio.

Wccnegyemas v KOHTpONbHasa XMMUYecKas NpoayKLms:

- XMMWUYECKOE HaMMeHOBaHWe, a UMeHHO Ha3BaHue (Ha3eaHus) no IUPAC unu CAS, pernctpalMoHHbIR
Homep (Homepa) CAS, kogbl SMILES unu InChl, cTpykTypHYyt0 chopmyny u/unu gpyrue ngeHtTudulupyrLimne
NMPWU3HAaKW;

- BCe JOCTYMHble CBeAeHWs O CTeMEeHW YMCTOTbl U COCTaBe UCCIeayeMOoro/KOHTPOMbHOMO BELLECTBa UMK
cMecw (B mpoueHTax no macce);

- Ans MHOFOKOMMOHEHTHOrO BEeLLEeCTBA, BEeLecTBa HeCnpederneHHoro Wnu nepeMeHHOro cocTaea
(UVCB): kak MoxHO Bornee nonHoe XMmMmmnu4eckoe onvcaHue (CM. BbilLe), KONMHYEeCTBEHHOE COepaHue U cooT-
BETCTBYOLWME (DU3NKO-XMMUHECKME XapPaKTePUCTUKN KOMMOHEHTOB (CM. BhILLE), ero COCTaBMSIOLNX;

- CBELEHUS O (PU3MKO-XMMUYECKUX XapakTepucTUKax, BKMYaa arperaTHoe cocTosiHue, NneTyyecTb, No-
kasatenb pH, cTabWnbHOCTb, KMacCc XUMWYECKON NPOOYKUWMWM, pacTBOPUMOCTb B BOAE, BaKHbIX ANs Lenew
vnccnefoBaHws,;

- cnocob obpaboTkn nccneayeMon/KOHTPONBHON XMMUYECKON NPOAYKUMY Nepen HavyanoM MCNbITaAHWA,
ecnu Takas obpaboTka npoeogmnack (HanpuMep, NOAOrPER, N3MerbL4eHue);

- ceegeHund 06 ycnoBuax xpaHeHus u cTabunbHOCTA, ECNKM TaKoBbLIE MMEKTCS.

WNHopmauma o6 opraHvsaumu, ocyllecTeraBLeNd uHaHCMpoBaHue, M nabopaTopuu, NpoOBOAMBLLEN
UCMNbITAHKUS:

- Ha¥MeHOBaHWe WU afpec opraHvsauun/nuua, ocyLLecTBRABLIMX (huHaHcMpoBaHue, nabopaTtopuu, rae
NPOBOAWNKMCE UCMbITAHUA, MM PYKOBOOMTENSA MCCMNEeA0BaHUA; a Takke UMs cneumnanncra-natonora, ecnu Ta-
KOBOW MpUHMMAn y4acTue B UCCNeaoBaHuy;

- cBegeHus 06 NCToOYHMKE, M3 KOTOPOro NocTynunu obpasukl rmas (Hanpumep, 0 NpeanpuaTUK, Ha KoTo-
POM OHM Bbinun oToOpaHhbl).

YcnoBuWA UCMbITAHWA B COOTBETCTBUW C MPUMEHAEMbIM METOL0M:

- OMMCaHMe NCMNOrb30BaAHHOW UCNbITATENBLHOW CUCTEMBI;

- cBedeHmsA 06 ucnonb3oBaHHbIX LWENEBOW namne ¢ MMKPOCKONOM W naxuMeTpe (Hanpumep, Mogens) 1
HaCcTpOWKax, KOTOpbIe ANA HUX MPUMEHSAMUCH;

- CCbIJIKM Ha pe3ynbTaThl MPOLUMbLIX UCNBITAHUA OTPULATENBLHON M MOMOXMTENBHOW KOHTPOIBHLIX NMpo6,
a TaKKe, NPV HaNW4MW, daHHble NPOLWbIX HabnogeHnd, NogTeepXxaaroLW e guanasoHsl NPUEMNeMoCcT Ans
napannenbHo UCMONb3yeMblX 3TaNOHHbLIX BELLECTB;

- onMcaHne npouenypbl, MPUMEHSBLUENCA ANA NOATBEPKOEHWS TOTO, YTO METO/, UCTbITAHWW NPOAOITKA-
et obecne4mBarb JOCTOBEPHOCTL (T. €. TOYHOCTh W HaAEXKHOCTb) pe3ynsTaToB C TeYeHMeM BpemMeHu (Hanpu-
Mep, NepUoaNYECKUe UCMBITaHNA XMMUYECKMX BeLecTB ANs NPoBepKy kBanudukaumm);

- ONKUcaHvWe NpuMeHsiBLIeroca cnocoba gukcaumm TkaHen Ans rmcTonorM4eckoro aHanmaa, ecnm Takue
HabnogeHNa BBIMONHAMMUCE.

Otbop 1 nogroToBka obpasuos rnas:

- BO3pacT M Maccy NTuL, UCNOMb30BaHHbLIX B KAYeCTBe JOHOPOB, a TakkKe gpyrve oTnuuMTenbHbIe Xapak-
TepucTukn ocoben, y KkoTopbix Bbinv oTobpaHbl 0bpasubl ras 4na NccrnefoBaHUA, e 3T XapaKkTepUcTUKK
W3BECTHbI (Hanpumep, nomn, Nopoaa);
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- YCMNOBWS XpaHeHWs1 U TpaHCNopTUpoOBaHua obpasuoe rmaas (HanpuMep, gata u BpeMs otbopa, npogon-
KUTEMbHOCTL Nepuoaa BpeMeHU Mexay 0TOOPOM KYPUHbIX FOMOB M MOMELLEHWEM U3BINEYEHHbIX [Ma3 B Kamepy
annapara cynepdyaumn);

- CBEEH1A O NpoLiecce NoAroToBKM 0OpasLoB Ma3 M YCTAHOBKU WX B AepKaTenu, B TOM YKUCIe YTo Kaca-
eTcsa UX KauecTBa, TeMnepaTypbl Kamep 1 KpuTepuer BblIDopa KOHKpPEeTHbIX 06pa3LoB ANA UCNbITAHUIA.

MNopagok ncnblTaHWA:

- KONWYecTBO NapannensHo obpabaTbiBaeMbix 06pasLoB;

- cBeaeHusi 06 NCnorb3oBaHHbIX OTPULATENBHOW U NOMOXKUTENIBHOM KOHTPOMbHbIX Npobax (ecnv Tpeby-
eTcs, TaKkKe O KOHTPOnbHLIX Npobax pa3baBuTens/BellecTBa-HOCUTENS U 3TANOHHLIX BELLECTB);

- MICMOMNb30BaHHY O03UPOBKY XMMWUYECKOW NpoaYyKLKUK, NOPALOK HAHECEHUA N BpeMs BO3OEeWCTBUS,;

- BPEMEHHbIE TOYKU, B KOTOPbIX BLIMOMHANWCL HabnwaeHusa (NpeaBapuTensHas M nocnegywlas ob-
paboTka o6pasuos);

- onMcaHue NPUMEHSIBLUNXCS KPUTEPUEB OUEHKK 1 NPUHATUSA peLlueHni, B TOM Yicre AN rmctonornde-
CKOro aHanusa, ecnv TakoW aHanmns bbin NpeaycMOoTPEH;

- ONMCaHMe He3aBUCUMOW 3KCMepTM3bl ANA MMCTONOrMYecKUX UCCrnedoBaHnin, ecnn TakMe HabnwogeHus
BbIMOMNMHAINUCK;

- onucaHue NPUMeHABLLUUXCH KpUTEPUEB NPUEMNeMOCTU pe3ynbTaToB UCNbITAHUN;

- onucaHue nobbiX U3MEHEHWI, BHECEHHbIX B METOAWKY UCMbITaHWA;

- JOMNOMHUTENBHO, €CN COOTBETCTBYHLLME CBEAEHWSA He HALUMW OTPaXKeHWs, Hanpumep, B NPUMeEHsB-
LWelca cTaHAapTHOM onepauuoHHON Npoueaype unu ecnu nogobHasn npoueaypa OTCYTCTBYET, B OTYETE JOMXK-
Ha ObITE NpeacTaBneHa TaKke cnegyowas uHdopmMauums:

- onMcaHne KOMMIEKCHBIX Mep No oby4YeHUo cneunanucToB U obecneyvyeHnio NeEpeHOCUMOCTH pesynkTa-
TOB MeToaa;

- cBeaeHust 06 ncnonb3oBaHHbIX HUKCUPYIOLWMX, 0DE3BOXMBAIOLLMX U OCBETISOLMNX PEakTUBaXx U COOT-
BETCTBYIOLLMX NPOTOKONAaX;

- cBeaeHusa o6 Mcnonb30BaHHLIX MaTepuanax Ans 3anveku obpasua u MHUNETPUPYOLLNX pacTBOpPUTE-
nax BMecTe C COOTBETCTBYOLLMMU 3HAYEHUSIMUW KOHLIEHTpaL Uy,

- TONLWWHA CPe30B TKaHewn;

- cBefleHMs1 006 MCNONb30BaHHOM KpacuTene (CormacHo OTYETY) U COOTBETCTBYHLLEM MPUMEHSBLUEMCS
NpoTOKOMNe oKpalluBaHUS;

- MHpopmauusi 06 ncnonb3osaHHOM obopynoBaHMK.

PesyneTaTthl:

- NpeacTasneHne B TabnuuHoi hopme 3HaYeHW Nokazartenei OTEYHOCTH U HEMPO3PaYHOCTU POTrOBULbI
M cnocoBHoCTK yaepxuneaTth hnyopecLenH, NonydeHHbIX AN Kaxa4oro oTaensHoro obpasua rnas B Kaxaow
BpeMeHHON ToYke 3a nepuod HabnwaoeHuin, a Takke cpegHux apupmMeTUYecknx 3HaYeHUA B KaXXO0M BpeEMEH-
HOWM TOYKe 07151 BCEX MCMOMb30BaHHbLIX 00pasLoB;

- onucaHwue NobbIX ApYrMX MOpPdOIOTMHECKMX N3MEHEHWUI, BbISIBNIEHHbBIX B XOA4E UCMbITaHWiA;

- HanbonblKWe cpegHue apudmMeTUYEecKne 3HaYeHUa OTeYHOCTH U HeMPO3PaYHOCTHN POroBULLbI M CNocob-
HOCTW yOoepxuBaTb dnyopecueuH (B noboi BpeMEHHOW TOYKE) U NMPUCBAUBAEMbLIA B COOTBETCTBUU C HUMU
knacc ICE;

- NpegcTaeneHue B TabnuyHol popmMe NONMyKONMYeCcTBEHHBIX PE3yNLTATOB MMCTONOrMYECKMX aHann3oB
M 3aKIMOYeHUA, COenaHHbIX Ha UX OCHOBE, ecni Takne HabnoaeHusa BbINONHAMNUCH,

- CBeeHWs O TOM, Y4UThLIBAINuCh N MPU OLEHKE TMCTONOMMYEeCcKne NoKanbHO BblpaXeHHbIe M3MEeHEeHUs,
ecnu Takme UaMmeHeHUst UMenn MecTo;

- ONUcaHue NPo4YKUx sSIBMeHU, HabnaaBLIMXCA B XO4€ UCMbITaHUR;

- NPUCBOEHHLIE Knacckl onacHocTy cornacHo CI'C OOH no utoram nccnegoBaHusa in vitro;

- cboTorpachumn oTprLaTENEHOM N NONOXUTENBHON KOHTPOMNbHLIX NPo6 rnas, ecnu npegocTaBneHue Ta-
KX CBMAETENbCTR LenecoobpasHo;

- [OMOMHUTENbBHO TaKKe LMIPOBbIE CHUMKM UM CKaHWPOBaHHbIe M3o0paxeHus cpe3oB 0bpasuoB, uc-
NoMb30BaBLUMXCH O TMCTONOTMYECKNX UCCIegoBaHNNA.

AHanus peaynsraToB.

3akn4yeHne 1 BbiBOAbI.
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MpunoxeHune A
(o6azaTtensHoe)

XvMMYecKne BellecTBa ANA NPoBepku KBanudukaumum
npu NnpoBeAeHUN UccrnenoBaHuii no metony ICE

[o Toro Kak npucTynuUTE K perynspHoMy NpUMeHeHWIo MeToda HacTosLero cTaHgapTa, nabopaTtopyn OOMKHLI No4-
TBEPAWTL CBOK TEXHWUHECKYIO KOMMNETEHTHOCTD, MPaBWUIbHO KNaccuduUMpoBaB No CTENeHW onacHocTy Ansa mas 13 xumu-
YecKMX BELLECTB, pekoMeHAoBaHHbIX B Tabnuue A.1. Pesynetatel npumeHeHns metoga ICE geMoHCTpupyloT pasnyyHbie
npuMepbl OTKNWKA Ha BO3deWCTBME XMMWYECKON MpogyKuuK, KoTopble Habnoganvwck B NpoLecce OUeHOYHbIX nccneno-
BaHWM U C BOMNbLLON BEPOATHOCTLIO MOrYT UMETL MecTOo B AanbHenwem [5], [18]. 3Tn xumuyeckne BellecTsa BbINK Bbl-
BpaHbl Takum obpasom, 4Tobbl OHW NPeOCTaBnNANM BECh CNEKTP CTENEHEN ONacHOCTU AN rMas, onpeaensemMon Ha OCHOBE
pe3ynsTaToB UCMbITAHWIA in vivo Ha rnasy kponuvka [26] 1 oTpa)keHHOW B rpafaumm KnacCcoB OMacHOCTU COMMAacHO cucTeme
knaccucukauyum CI'C OOH (7. e. knacc onacHocTu 1, nogknaccel onacHocTu 2A, 2B, knacc onacHOCTW OTCYTCTBYeT COo-
rnacHo CI'C OOH) [4], [26]. JononHUTeNbHBIMKU KpUTEPUAMUK, KOTOPbIE YYMTBIBANUCE NpW BuiDOpe, ABNAKTCA NonydeHme
C MCMOMb30BaHUEM 3TUX XMMUYECKNX BeLLeCTB BOCNPOM3BOAUMbIX pesynsTaToB npu npumeHerHun metoga ICE, nx goctyn-
HOCTb ANs KOMMEpPYeCcKoro NpuobpeTeHus, a Takke HanMyue Ang HAX JOCTOBEPHLIX CNPaBOYHBLIX AAHHLIX, MOMYYEHHBLIX
in vivo. C aTUMK cnpaBoYHEIMU OAaHHBIMKU MOXHO 03HaKOMUTLCA B COOTBETCTRYOWeM obobuatowem gokyMmeHTe (SSD) [5].
B cnyvasx korga nabopartopusi He pacnonaraeT XMMUYECKUM BELLECTBOM, NMPUBEAEHHOM B MEPeYHe, NN OHO HEe MOXKET
BbITb MCNOMBb30BAHO B CUMY KAKUX-NMBO MHbIX YBEXKNTENBHBIX MPUHYMH, BMECTO HEro AOMYyCKaeTca MCMoMb3oBaTk Apyroe
XMMWUYeCcKoe BelLeCTBO, YAOBMNETBOPSIOLLEe KPpUTEPUSM, NPUBEAEHHLIM BbiLLE, HaNPUMEp, 13 YMCNa XMMUYECKUX BELLeCTB,
C MCMOoNb30BaHMeM KOTOPbIX NPOBOAMNACE OUEeHKa 1 Banugauus metoga ICE. [nda Takmx oTcTynneHui ot obLero npaeuna
AOMmKHO BbITe NpeacTasneHo ybegntensHoe obocHoBaHWE.

Tabnuuya A.1—lepeyeHb peKOMeHOOBAHHLIX XUMUYECKUX BELLECTB AN NPOBEPKU KBAnUduKalum npu npoeeaeHun
vccnenosaHuin no metogy ICE

Pesynerar knaccu- Pesynerart knaccudpmka-
Perncrpauuon- Knacc ArperaTHoe huKaymm cornacHo umm cornacHo CI'C OOH
XumMmunyeckoe BelecTBO o XUMUYECKNX
HbIA Homep CAS 1) COCTOSIHME CI'C OOH no utoram | npy npyuMeHeHun metona
BewecTs i D) 3).4)
wccnenoBaHui in vivo ICE
BeHzankoHus OHueBeble co-
g 8001-54-5 Kunakoe Knacc onacHocTy 1 Knacc onacHocTtu 1
xnopug (10 %) eguHeHns
AMUWHBI, aMuU-
XnoprekcuauH 55-56-1 FHE Teeppoe Knacc onacHocTu 1 Knacc onacHocTti 1
Hatpusa rugpokem,
B (10 (';"F; A 1310-73-2 Lenoun HKuvaokoe Knacc onacHocTu 1 Knacc onacHocti 1
0
[eTepouu-
Mmnpason 288-32-4 KNU4eckmne Teeppoe Knacc onacHoctu 1 Knacc onacHocTu 1
COeMHEHUSA
TpuxnopykcycHas KapboHoBble
P PyKey 0 76-03-9 P Hunakoe Knacc onacHocty 1 Knacc onacHocTth 1
kucnota (30 %) KUCMOTBI
MporHosupoBaHue
2,6-guxnopobeHaonn Mogknacc P P

4659-45-4 Auunranonapl Kunokoe He NpeacTaBnsaeTcA

xropu onacHocTu 2A
RiE BO3MOXHbIM?)
MporHoaupoeaHue
HeopraHnye- Mogknacc
AMMOHMS HUTpaT 6484-52-2 Teeppoe 5) He npeacTaensaeTca
CKWe comu onacHocTn 2A 4)
BO3MOXHbIM
HaTpus rugpokcm, Mogknacc NpaHoMPDEEHR
P D'D'p A 1310-73-2 Lenoun HKungkoe A He npeacTaBnsaeTca
(1 %) onacHocTtu 2B 4)
BO3MOXHbIM
Opranunye-
OumeTtuncyne- Knacc onacHoctu Knacc onacHocTu
67-68-5 cKune coegu- HKnokoe
chokecupg, OTCYyTCTBYET OTCYTCTBYET
HEHWS Cephbl
18
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Pesynerat knaccu- Peaynerar knaccudumka-
PeructpayuoH- KriEiee ArperatHoe chukaumm cornacHo umu cornacHo CI'C OOH
XUMUYECKOE BELLECTBO = XMMUYECKUX
HbIW Homep CAS 1) COCTOSHWE CI'C OOH no utoram | npu npuMeHexsnn metona
BellecTs Y ) 3).4)
vncenegosaHuii in vivo ICE
BTUNTpUMETUN- Knacc onacHocTtu Knacc onacHocTtu
P 3938-95-2 Schupbi uakoe
auetar OTCYTCTBYET OTCyTCTBYET
Yrnesogopo-
Knacc onacHocTtu Knacc onacHocTtun
MeTunumknoneHTaH 96-37-7 bl (LuKnuye- Kuakoe
OTCYTCTBYET OTCyTCTBYET
ckue)
Yrnesogopo-
Knacc onacHocTtu Knacc onacHocTtu
H-rekcaH 110-54-3 AObl (aunKnn- ugkoe
OTCYTCTBYET OTCYTCTBYET
yeckue)
Knacc onacHocTtu Knacc onacHocTtun
TprauetuH 102-76-1 Nunnasl Knpgkoe
OTCYTCTBYET OTCyTCTBYET

CAS — PedpepatuHan cnyxba no xumum (Chemical Abstracts Service).
1) CooTBETCTBYIOLLMIA KNACC NPUCBOEH KAXAO0MY XMMUYECKOMY BELLECTBY HA OCHOBE CTaHAapTHON CXEMbl Knac-
cudpmKauum, KotTopas peanus3oBaHa B cUcTeMe Knaccudukauun HaunoHansHon MmeguumnHekon 6ubnuotexku CLUA, npu-
HATOW N8 MeQUUMHCKUX NpegmeTHbIX 3aronoekos (Medicine Medical Subject Headings — MeSH) (noctynHa no agpe-
cy: http:/fwww.nim.nih.gov/mesh).
2) Ha ocHoBe pe3ynsTaToB UCMLITAHUIA Ha rNasy Kponuka in vivo [26], ¢ yuetom CIC OOH [4].
3) Ha ocHoBe pesynsTatoB McneiTaHui no metony ICE, kak ykasaHo B Tabnivue 7.
4) CoyeTaHue 3HaYeHWit nokasaTenei ICE, oTnu4Hoe oT npoBeaeHHbIX B Tabnuue 6, 4ns onpefeneHns BELLECTB,
KOTOpble OOMKHbI paccMaTpuBaTbCa Kak BellecTBa, Yy KOTOPbIX KNacc OMacHOCTW OTCYTCTBYET, MMM OTHOCSLMECH K
knaccy onacHocTi 1 cornacHo CI'C (cm. Tabnuuy 7).
5) NpuceoeHve noaknacca onacHocTy 2A unin 2B 3aBUCUT OT MHTEPNPeTaLMA COOTBETCTBUS KPUTEPUAM COrmnac-

Ho CI'C OOH gna pasnuuyeHnsa aTUX OBYX NOAKNACCOB, TO €CTb OT TOro, HeobxoamMmo nu Ansa NpPUCBOeHUA Noaknacca
onacHocTh 2A noaTBepXKOaTbh HANW4YMe AECTPYKTUBHbLIX NOCNEeACTBMA HA 7 OeHb Nocne NpoBedeHUs JKCNEPUMEHTA Y
113 3 vnny 2 U3 3 NOQONbITHLIX XKMBOTHBIX. MiccnegoBaHmAaMm in vivo nogeeprannce 3 XMBOTHBIX. Bce nokasarenu no-
MUMO MOKPACHEHWA KOHBIOHKTMBLI Y OOHOMO M3 XMBOTHBIX BEPHYNUCL K HOPME Ha 7 AeHb WK paHee. EOMHCTBEHHOMY
KMBOTHOMY, KOTOPOE HE CMOFTO NOMHOCTHLH BOCCTAHOBUTLCS 3a 7 AHe, Bbin npuceoeH 1 Gann no NoKpacHeHUIo KOHb-

IOHKTMBBI (Ha 7 OeHb), KOTOpOEe OKoHYaTenbeHo ncyesno Ha 10 geHsb.
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MpunoxeHune B
(cnpaBo4Hoe)

XuMuyeckne BelecTBa ANA NpoBepku KBanuduKauum npu npoBegeHUN rMCTONOMMYECKUX
vccrefoBaHUNA, KOTOPLIMU MOXeT 6bITh JOMOMHEH cTaHAapTHeIAN MmeTop ICE B orpaHuM4eHHONW
obnacTu npumMeHeHUA, BKNOYaloLWen B ceba Molowmue cpegcTea U cypdakTaHThl,

He XapaKTepu3ylLlMecH 3KCTpeManbHbIMK 3Ha4YeHUAMU pH (2 < pH < 11,5)

[o Toro kak nNpucTynuTb K pPerynspHbIM rMCTONOrMYECKUM UCCNEAOBAHNUAM OOMOMNHUTENBHO K CTAaHOapTHOMY Me-
Togy |ICE MpUMEHMTENLHO K MOKLMM CPEACTBaM W cypdaktaHTam, He obrnafallmmM 3KCTpeMansHbIMK 3HaYEeHUAMUN
pH (2 < pH < 11,5), B cooTBETCTBMX C METOAOM HACTOALLErO cTaHgapTa nabopaTopumn OOMKHbI NOATBEPAUTE CBOK TEXHM-
YECKYH KOMMETEHTHOCTL, MPaBMIbHO KNaccudULUMPOBAR MO CTEMNEHKW ONACHOCTU ANA a3 6 XMMUYEeCKNX BELECTB, nepe-
yncneHHblx B Tabnuue B.1. 3Tn xmmmyeckne BellecTBa buinn BeibpaHbl Takum obpazoM, 4ToBbl OHU NPEACcTaBNANM BECb
[mnanazoH CTeneHel onacHoCTM ANS rnas, onpefensaeMoil Ha OCHOBE pe3ynkTaToB UCMbITAHWIA in Vivo Ha rmasy Kponuvka
[26] n oTpaxeHHON B rpagaumy KNaccoB OnacHOCTKU cornacHo cucteme knaccudgukaumm CI'C OOH (a umeHHo, knacc onac-
HocTu 1, nogknaccel onacHoctn 2A, 2B unu knacc onacHocTu oteyTeTByeT cornacHo CIC OOH) [4], [26]. JononHuTenkHbI-
MU KPUTEPUSIMM, KOTOPLIE YHUTBIBANWCH NPU BbIGOPE, ABNSKOTCH NOMYYEHWE NMPU UCMONb30BAHUM OaHHbIX XMMUYECKUX BE-
LLIeCTB BOCMPON3BOAUMbIX PE3YNLTaTOB NPKW NPOBEAEHUN TMCTONOMMYECKUX UCCNed0BaHUA B paMKax NPUMEHEHUS MeToaa
ICE, nx pocTynHOCTb ONA KOMMEPYECKOTo NpUoBPETEHNS, a TakKe HanM4ue ANA HUX OOCTOBEPHbIX AaHHbIX, MOMYy4EeHHbIX
in vivo. B cnyyaax korga nabopartopus He pacnonaraeT XMMUYECKUM BELLECTBOM, NPUBELEHHLIM B MEPEYHE, UMK OHO He
MOXET ObITe UCMONBL30BAHO B CUMY KaKUX-NMOO MHLIX YBaXKUTENbHLIX MPUYUH, BMECTO HEro OOMYCKaeTca MCMonb30BaTh
OpYroe XMMU4ecKoe BeLLeCTBO, YAOBMETBOPALLEE KpUTEPUAM, MPUBEAEHHLIM BhILLE, HAMPUMEP, U3 YUCTa XMMUYECKUX
BELLECTB, C MCMOMNbL30BaHMEM KOTOPLIX NMPOBOOUNACE OLEHKa MCTONOrMYEcKUX MCCNEeAoBaHU B paMKax NpUMEHEHUst Me-
Toga ICE [10]. Ons Takmx oTcTynneHun ot obuiero npaesuna gomkHel BeiTe ybeanTensHele obocHoBaHUS.
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MpunoxeHwne C
(cnpaBo4Hoe)

Annapat cynepdy3nu

1 2 3

—
5
Mosvumna Onncanne
10 1 BreixogHo# natpyGok ona Tennoi
BOObLI
11 2 BrigewkHan geepua
3 Annapart cynepdysuu
7 12 4 Onmaveckuil MSMEPHTENbHBIA
+ npuGop
5 BxogHoH naTpy6ok gna Tennoi
BOObI
O1cex Kamepbl B NoNnepeqHOM CeMeHWK [ DUSHMONOrMHBCKUA pacTeop
7 Tennas roaa
8 BxogHol naTpy6ok gna duamno-
NoMMYecKoro pacTeopa
2] OTaenbHbIA OTCBK KaMephl
10 Hepxarens obpasua
11 na3 kypuubl
12 BoixogHoii natpy6ok pns du-
IVONOMMYECKOro pacTeopa
13 YCTAHOBOYHBIA BUHT
14 BepxHAA perynupyeMan KOHCOMNb
Aepxarens ofpaaua rnasa 15 HuxHssa pUKkeHpoBaHHas KoH-
cone

PucyHok C.1 — 3ckuabl annapata cynepdysuu u gepxartenein ana obpasuos rnas,
MCMNoNb3yeMbIX NpY NPoBEAEHWW Mccnegoanni no metoagy ICE

MMpumevyanune — bonee nogpobHoe onvcaHue 0BLWEen KOHCTPYKUMK annaparta cynepdy3un n gepxartenen
ana obpasuos rnaa cM. B [25].
22
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Mpunoxexune OA
(cnpaBo4Hoe)

ConocTtaBneHue CTPYKTYpPbI HacToAllero ctaHgaprTa co CTDYKTypOﬁ MexayHapogHoro goKymMmeHTa

Tabnuya [JA.1

CTpyKTypa HacTosLero ctanaapra CTpyKTypa MexyHapoaHOro AoKyMeHTa
Pasgenbl MyHKTBI MNepe4vncnexus MMyHKTbI Mepeuncnennn

BeeneHue 1, 2,14 —_

1 — — 3 —
2 — — 4 —
21 — MNpunoxeHne 1 —

2.2 — [MNpunoxerne 1 —

2.3 — MNpunoxexne 1 —

2.4 — MNpunoxexue 1 —

25 — MNpunoxexwne 1 -

2.6 — MNpunoxexue 1 —

2.7 — MNpunoxeHune 1 —

2.8 — MNpunoxexue 1 —

2.9 — MNpunoxeHue 1 —

210 — [MNpunoxerne 1 -

2.1 — MNpunoxeHune 1 —

212 — [MNpunoxeHne 1 -

213 — MNpunoxerne 1 —

214 — MNpunoxeHue 1 —

215 — MNpunoxerne 1 -

2.16 — MNpunoxexue 1 —

217 — MpunoxeHne 1 —

218 — MNpunoxexue 1 —

219 — [NpunoxeHne 1 —

220 — MNpunoxexne 1 —

2.21 — MNpunoxexue 1 —

222 — MNpunoxerne 1 —

223 — MNpunoxexue 1 —

2.24 — MNpunoxeHune 1 —

2725 —— MNpunoxexue 1 —

2.26 — MNpunoxeHune 1 —

2.27 — [Mpunoxerne 1 —

2.28 — [MNpunoxeHue 1 —
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lpodomxeHue mabnuyst JA.1

CTpyKTypa HacTosLero craHgapra

CTpykTypa MexayHapoaHOro AOKYMeHTa

Pazpensl MyHKTbI Mepeyncnenus MyHKTBI Mepeuncnenusn

2.29 — MNpunoxexne 1 —

2.30 — Mpunoxetwe 1 —_

2.31 — Mpunoxexue 1 —

2.32 — Mpunoxetxwe 1 —

2.33 — Mpunoxexue 1 —

2.34 — Mpunoxexue 1 —

3 3:1 — 5 —
3.2 — 6 —

3.3 — 7 —

3.4 — 8 —

3.5 — 9 —

3.6 — 10 —

3.7 — 1 —

3.8 — 12 —

3.9 — 13 —

4 — 15 —
5 — 16 —
5.1.1 — 17 —

54.2 — 18 —

5.21 — 19 —

522 — 20 —

531 — 21 —

532 — 22 —

533 — 23 —

6 6.1.1 — 24 —
6.1.2 — 25 —

6.1.3 — 26 —

6.1.4 — 27 —

6.1.5 — 28 —

6.1.6 — 29 —

6.2.1 — 30 —

6.2.2 — 31 —

6.2.3 — 32 —

6.2.4 — 33 —
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CTpyKTypa HacTosLlero cranaapra

CTpyKTypa MexayHapoaHOoro AoKyMeHTa

Pasgensl MyHKTBI MNepeuncnexwns [yHKTBI MepeuncneHuns
6.2.5 — 34 —
6.3.1 — 35 —
6.3.2 — 36 —
6.3.3 — 37 -
6.3.4 — 38 —
6.3.5 — 39 —
6.3.6 — 40 —
6.4.1 — 41 —
6.4.2 — 42 —
6.4.3 — 43 —
6.4.4 — 44 -
6 6.4.5 — 45 -
6.4.6 — 46 —
6.4.7 — 47 —
6.4.8 — 48 —
6.4.9 — 49 —
6.4.10 — 50 —
6.4.11 — 52 —
iF 7 — 53 -
72 — 54 —
7.2.2 — 55 —
723 — 56 —
724 — 57 -
7.3 — 58 —
7.4 — 59 —
[Mpunoxenune A — [Npunoxexve 2 —
[punoxeHne B — MNpunoxeHwne 3 —
Mpunoxexue C — [Npunoxexve 4 —

Bubnuorpadun

Jlutepatypa
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