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roCTISO 10993-10—2023

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 ABTOHOMHOI HEKOMMEp4YECKOW opraHuzauunen «HCTUTYT Meauko-BUonorndecknx
nccnegoBaHui U TexHonorniny (AHO «MMBWWT») Ha ocHOBe COBCTBEHHOTO NMEPeBOAa Ha PYCCKAM S3bIK aH-
rMOA3bLIYHOW BEPCUKM CTaHAapTa, YKasaHHOro B NyHKTe 5

2 BHECEH ®epgepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETrYNMPOBaHUIO U METPONOrK

3 NMPUHAT MexrocyoapcTBeHHLIM COBETOM MO CTaHA4apTu3auuum, MeTponorum u cepTudurkaumm
(npoTokon ot 25 ceHTsOpsa 2023 . Ne 165-M)

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 PenepanbHOro areHTCTBa MO TEXHWHECKOMY perynuposaHunio n metponorum oT 10 oktabpsa
2023 r. Ne 1090-cT mexrocyaapcTtBeHHbli ctangapt FOCT ISO 10993-10—2023 BBegeH B AeWCTBUE B Kade-
CTBE HauuoHanbHoro ctaHgapta Poccuiickoih ®enepaunm ¢ 1 nioHa 2024 r.

5 HacToawwni cTaHdapT MoeHTUYeH MexayHapogHomy ctaHgapTy ISO 10993-10:2021 «OueHka buono-
rM4ecKoro AencTensa MeguumnHckux nsgenuin. Yacto 10. MiccnegoBaHua koxHoW ceHeubunusaummy» (Biological
evaluation of medical devices — Part 10: Tests for skin sensitization, IDT).

HanmeHoBaHWe HacTosALWEro ctaHgapTa W3MeHeHO OTHOCWMTENbHO HaMMEHOBaHWSA yKa3aHHOro MexXay-
HapogHoro cTaHgapTa Ana npueegeHus B cooteetcTeue ¢ FOCT 1.5 (nogpasgen 3.6).

Mpy NpMMeHeHWW HACTOSLWEro cTaHfapTa pekoMeHayeTca UCMoMNb3oBaTh BMECTO CChINOYHbLIX MeXay-
HapofHbIX CTaHA4apTOB COOTBETCTBYIOLLME UM MEXrocyfapcTBeHHble CTaHAapThl, CBEAeHUs O KOTOpbIX Mpu-
BEOEHbI B AOMNOMHUTENBHOM NpunoxeHnn JA

6 B3SAMEH INOCT ISO 10993-10—2011
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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»

© IS0, 2021
© OdbopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuu», 2023

B Poccuiickon ®eaepalmm HAacTOALWMA CTAHAAPT HE MOXKET ObiTh MOMHOCTLIO UMK
o7 YaCcTMYHO BOCMPOM3BEAESH, TUPaXKMPOBaAH M pacnpocTpaHeH B KayecTee ouumansHoro

n3gaHna bes pas3pewleHusn (DE,D,EDEHI:HOTO areHTCTBa rno TeXxHN4eCKoOMy perynmpoBaHUIO
n meTponornun

i
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BeegeHue

ISO (MexoyHapoaHasi opraHusauusa no ctaHgapTusauuun) sensetcs defepauneidl HauMoHanbHLIX Op-
raHoB no craHgapTtusauuu (opraHoe — uneHoB |1SO). PaGoTy no noarotoBke MexAyHapOOHbIX CTaH4apTOB
NPOBOAAT Mo PYKOBOACTBOM TexHu4Yeckux komuteTos ISO. Kaxgas opraHu3aunsi-4neH, 3aMHTepecoBaHHas
B obnacTu AeaTenbHOCTU, ANA KOTOPOW co30aH TeXHUYECKMA KOMUTET, UMeeT NnpaBo ObiTb NpeacTaBrneHHon
B JAaHHOM KomuTeTe. MexayHapoaHble NpaBUTENbLCTBEHHbIE W HENPABUTENLCTBEHHbIE OpraHW3aLnu Takke
npuHUMaroT yyacTtue B pabote ISO. ISO tecHo coTpygHudaeT ¢ MexayHapooHO anekTpoTEXHUYECKOW KOMUC-
cuen (IEC) no Bonpocam cTaHOapTU3aLUKN 3NeKTPOTEXHUYECKON NPOaYKLMK.

[Mpouenypsbl, NpUMeEHeEHHLIE Npu pa3paboTke HACTOSALLEro CTaHO4AapTa, a Takke Npouenypbl, NpegHa-
3Ha4YeHHble ANA ero ganbHenwen nogaep kv, npusedersl B Oupektuse ISO/IEC, vacts 1. Cnenyet oTme-
TUTb HEODOXOOMMOCTE Pa3nMYHbIX KpUTEPUEB YTBEPXKAEHWA ANSA pasnMyHbiX BUAOB JoKyMeHToB |1SO. HacTo-
AWWMA cTaHOapT NOAroTOBMEH B COOTBETCTBMU C pedakUMoHHbIMKU npasunamu Oupektue ISO/IEC, yactb 2
(www.iso.org/directives).

CrnegyeT y4nThIBaTh, YTO 3MEMEHTBI HACTOALLEro cTaHaapTa MoryT ObiTe NPeOMETOM MAaTEHTHLIX NpaB.
ISO He HeceT OTBETCTBEHHOCTM 33 WAEHTUMUKAUMID TakMx npae, YacTUYHO UK nonHocTbi. CBegeHus o
naTeHTHbIX NpaBax, MAeHTUULNPOBAHHLIX NPU pa3paboTKe HACTOALLEro cTaHgapTa, ykasaHbl BO BBEAEHUN
n/vnu B nepeyHe nonyyeHHblx ISO geknapauuid o nateHTHOM npase (CcM. www.iso.org/patents).

JlloBas MHdopMauMs O TOProBOM Mapke MPOLYKUMK, yKasaHHOW B HACTOsLeM cTaHgapTte, sABnsieTcs
uHopmauven, npueegeHHoN Ans yaobcTea None30BaHUs.

PazbsacHeHMs 0oBpoBONbLHOMO xapakTepa CTaH4apToB, 3HAYEHWA KOHKPETHbIX TepMuHOB ISO u noHs-
TUA, CBA3AHHLIX C OLEHKOW COOTBETCTBUA, a Takke MHdopmauun o cobnogeHun ISO npuHumnoe BTO no
TexHu4eckum Dapbepam B Toproene (TBT), npuegerbl no URL: www.iso.org/iso/foreword.html.

MexayHapoaHbIA cTaHgapT NoAaroToBfieH TexHudeckum komuteTtom ISO/TC 194 «Buonormdeckas u
KNUHUYecKas oLeHKa MeJWULMHCKUX U3ernui» B COTPYAHWYeCTBe C TeXHUYeCKUMM KOMUTeToM EBponenckoro
komuTeTa no ctaHgaptmu3aumm (CEN) — Komutetom CEN/TC 206, «buonorvyeckan u KnMHUYECKas OLEeHKa
MeOULVHCKUX U34enuin» B cooTBeTCTBUM ¢ CornalleHnemM o TeXHUYeCKOM coTpygHudecTtee mexay 1ISO u CEN
(BeHckoe cornalueHume).

370 NsAToe U3gaHue OTMEHAET W 3aMeHsieT YeTBepToe nagaHue (ISO 10993-10:2010), KoTopoe TexHUYe-
CKW NepecMOTpeHO.

OCHOBHbIE M3MEHEHWS MO CPaBHEHWIO C NPEeAbIOYLLMM M3daHMeM 3aKMiyaTcs B Cnegyowem:

- 0aHHbIA CTaHAAPT COAEPXUT TONLKO ONUCAHWE MCCMNEOOBAHWA CEHCUBUNM3ALNN KOXN;

- npunoxeHue C o meTogax ceHcubunuaaymm KoxXun, He CBA3aHHbLIX C KUBOTHLIM (paHee npunoxeHue D),
OOMOMNHEHO;

- NICcnefoBaHne Ha pasapaxeHue npusegeHo B ISO 10993-23.

MepeyeHb Bcex YacTel ctaHgapTos cepun ISO 10993 npueeneH Ha ouumanbHom cainTe 1SO.

OT3bIBbI M BOMPOCHl MO HACcTOSALLEMY CTaHOAPTY AOMKHbI OblTb HanpaeneHbl B HAUWOHamNbHbIE OpraHbl
no ctaHdapTvM3auuy nonb3oBaTtens. [MonHbIA CNMCOK OaHHbIX OpPraHoB NPUBOAWMTCH NO agpecy: Www.iso.org/
members.html.

HacTtoswmi ctaHOapT oueHWBaeT BO3MOXKHbLIA Bpen NpyU KOHTAKTE C XMMUYECKMMW BELeCcTBaMu, Bblae-
nsgeMbiMn U3 MeguumMHcknx nagenuin (MIA), koTopble MOryT NPUBECTUW K KOXKHOM CEeHCUOMMM3aLnm.

HekoTopble MaTepuansbl, BKNtoYeHHble B M, nccnenoBaHbl, M X NOTEHLMAN K KOXHOW ceHcnbunuaauum
3achmkcrpoBaH. B yacTHOCTY, CYLLECTBYIOT AaHHbIE MO CEHCUBUMU3MPYIOLLMM CBONCTBaM CTOMAaTONOrMYeCKuX
maTtepuanoB (cm. ccbinky [51]). Opyrne martepuansl U UX XMMUYECKME KOMMNOHEHThLI HE UCCIeAoBaHbl U MOTYT
Bbl3blBaTb HEXenaTenbHbli ahdeKT NpU KOHTaKTe ¢ YenoBekoM. Takum obpasom, npousBoguTtens obsasaH
OLUEHWUTb KaXKgoe nagenve Ha npegMeT noTeHuManbHbIX HeraTueHbiX 3O PeKkToB Nepeq ero peanvsauunen.

TpagnUMOHHO MCCNefoBaHUs Ha MENKWX »KMBOTHLIX MPOBOAAT Mepead UccrnegoBaHWEM Ha YenoBeke,
4T0Obl NOMOYb MpeackasaTb OTBET YEIOBEYECKOro opraHMamMa (crnpaBovHasa nHopmMauus npvBedeHa B nNpu-
noxeHun D). C 2015 1. ogobpeHo Heckonbko METOAOB in chemico v in vitro, a Takke BbINYLLEHO PYKOBOLCTBO
OpraHu3aumm aKOHOMWYEeCKOro coTpygHudecTea 1 pazsutua (O3CP) no oueHke noTeHuMana XUMUYECKUX
BELLECTB K KOXXHOW ceHcnbunuaayum [75], [79], [104]. O630p OOCTYMHbIX anbTepHaTMBHbIX METOA0OM Uccneno-
BaHWA KOXHOW ceHcmbunuaauun npueegeH B npunoxeHun C. Kaxabli M3 3TUX METOAOB, pa3paboTaHHbIi gns
KOHKPETHOro KMOYeBOro cobbiTusA, BO3MOXKHO, He OyAeT AOCTaToYHBIM ANfA BbIBOAOB O HanNW4un UinM oTcyT-
CTBUK NMoTeHUMana XMM1M4Yecknx BeLecTB K KOXHON ceHcnbunmnsaumm u OOMmKeH paccMaTpuBaThCs B KOHTEK-
CTe KOMMIEKCHbBIX MOAX0[0B, TaKUX Kak KOMMMEeKCHble NMOAXOoAb! K ccrnegoBaHnam v oueHke (IATA), coveTas
MX C OPYrod OOMNOMHUTENbLHOW nMHopmaumnen. Heobxognumo obpaTuTe BHUMaHWE Ha TO, YTO MCCreoBaHUs
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KOXHOW ceHcnbunusauun in vitro n in chemico B npunoxeHun C ogobpeHbl TONbKO AN YMCTbIX XMMUYECKMX
BellecTs, HO He ana MW. [lna noaTteRepxaoeHna npumeHnmoctn MW ons aHanmsa ux noteHurana K KOXHOW
ceHcubunuaauuu cnegyert NpoBOAUTL HaANexallne oLueHKY U Banugauuio.

MpeneapuTensHoe UCNONB30BaHWE METOAOR in Vifro peKOMeHO0oBaHO Kak CKPUHUHE Neped uccrnegosa-
HUAMM Ha XUBOTHbIX. [1na coKpalleHUs Yicna MCNoNb3yeMblX XUBOTHBIX HACTOSILLMIA CTAaHAAPT NpeacTaBnseT
noaTanHbli NoAxo4 ¢ 0630pOM 1M aHanM30M pesynbTaToB MCCNeaoBaHns Ha Kaxgow ctaguw. [Npegnonaraetcs,
4YTO A5 NPeAcTaBneHWs B Peryrnupylolne opraHbl MCCNEnoBaHUs KOXHOW CeHeMbunmsaumnmn OormkHbl GbiTh
npoBefeHbl ¢ cobnigeHvemM Hagnexaiwen nabopatopHon npaktuki (GLP) unu cornacHo ISO/IEC 17025 ¢
y4eToM NpUMEHEHWS B KOHKPETHOW CTpPaHe K COOTBETCTBOBaTL HOPMaM OBpaLleHWs C XXUBOTHBIMUW. PekomeH-
OyeTcs UCNonNb30BaTh METO CTAaTUCTUYECKOrO aHanmnaa AaHHbIX MO Mepe YMECTHOCTHU ero NpuMeHeHMNs.

HacTosilumin cTangapT BKMKOYAET BaXHble WHCTPYMEHTHI AN pa3paboTku GeaonacHbiX NpoOayKTOB U
npegHa3HaqdeH Ans NpUMEHEHUs cneunanucTaMmm, UMeLWmMIU SOMKHY NOAFOTOBKY WM OMbIT, CMOCOOHLIMM
WHTEpPNPeTMpoBaTh Haanexawmnm obpasom TpeboBaHUs HacTOSLWEro cTaHdapTa U pesynbTaThl OLEHKN Kax-
noro MW, npyHnMasn Bo BHMMaHWe Bce hakTopbl, OTHOCUMTENBHO paccMaTpUBaemMoro U3aenusa n ero Lenesoro
Mcnonb3oBaHua, obnagarolmumMmM coBpeMeHHbIMK 3HaHuamMmu no MU v ocywecTenaAwWw MY 0630p Hay4YHOR Nu-
TepaTypkl U aHanua npegbigyLero KNMHUYECKOro onbITa.

HacTosilumin cTaHgapT OCHOBaH Ha MaTepuanax MHOMMX CTaHOapToB W PYKOBOACTB, BKN4aa Pykosoo-
cteo OBCP, AmepukaHckyto hapmakoneto u EBponeiickyto chapmakonet, U BNAETCA OCHOBHLIM AOKYMEHTOM
Ons Bbibopa n NpoBedeHna UccneaoBaHui, NO3BONAKLWMX OLUEHUTb peakLUUn KOXHOW CeHCUBunusauuu, oT-
HocsiLKMecs kK 6e30nacHOCTU MeOULWMHCKX MaTepuanos 1 n3aenun.

VI
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Monpaeka k FOCT ISO 10993-10—2023 Wzgenua meguuuHckue. OueHka GMONOrn4yeckoro gencTBuA
MeAULMHCKMX n3genuin. Yactb 10. UccnepgoBaHua ceHCMBUNU3UpYOLWEro AelcTBUA

B kakom mecte HaneyataHo JomxHo BeIT

MNpeaucnosue. Tabnuua —

TagKukncTaH | TJ TamxukctaHgapt
cornacoBaHus

(MYC Ne 4 2024 r)
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M E X I OCVYOAUPTC CTUBTETHHUB # C TAHAOAUPT

U3penus meguumnHckme
OLEHKA BMONOIMYECKOIro AEMCTBUA MEOULMHCKUX U3OENUNA
YacTtb 10
WccnegoBaHua ceHCMBUNU3UpYyOLWero aeicTBmsA

Medical devices.
Biological evaluation of medical devices.
Part 10. Sensitization tests

Data BeepeHusa — 2024—06—01

1 O6bnacTb npuMeHeHus

HacToAawmi ctaHpapT pacnpocTpaHsaeTca Ha MeavuvHckue nsgenua (MW) n matepuwansl, npumeHsie-
Mble AN UX M3rOTOBMEHUsI, U yCTaHaBnuBaeT TpeboBaHUs K NPOBEAEHUI0 UCCNEeNOBaHUI CeHCMBUNnanpyto-
Lero AeACTBMS Ha KOXY.

HacToawmi ctaHgapT ycTaHasnvBaeT TpeboBaHus:

- K NPOBEAEHKMID UCCrnegoBaHuin MeTogamm in vivo;

- 0bpaboTke M MHTEepNpPeTaLMKU NOMYYEeHHbLIX PE3yNLTaToB.

n puMmedyaHUne — B NPpUNoXeHuu A npueegeHbl MHCTPYKUKWMKM NO NOAroTOBKE 06pa3|_|0|3 AnA npoeeeHnAa Bbl-
LeyKa3aHHbIX nccneaoBaHum.

2 HopmaTtuBHbIEe CCbINKN

B HacToswem cTaHgapTe MCNoMNb30BaHbl HOPMATUBHLIE CCbIMNKW HA cneaylowne cTaHoapTsl [Ans gatu-
POBaHHbIX CChINOK MPUMEHST TOMBKO YKa3zaHHOe U34aHWe CChIfIOYHOro cTaHgapTa, ANS HedaTUpoBaHHbIX —
nocrneaHee usgaHue (BKNOYasa Bce M3MeHeHus)):

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process (OueHka Buonornyeckoro 4encTBUA MeguuuHcKux uagenuin. Yacte 1. OueHka v uccne-
JOBaHUS B NPOLIECCE MEHEIKMEHTa PUCKOB)

ISO 10993-2, Biological evaluation of medical devices — Part 2: Animal welfare requirements (OueHka
Ovonornyeckoro 4eicTeUA MeguMUMHCKAX nagenuin. YacTts 2. TpeboBaHUsA K 0OPaLLEHWIO C XKUBOTHbIMM)

ISO 10993-12, Biological evaluation of medical devices — Part 12: Sample preparation and reference
materials (OueHka Buonorvyeckoro AecTBUst MeAULMHCKUX M3genuin. YacTts 12. MNpurotoeneHue npob v KoH-
TponbHble 0bpasubl)

ISO 10993-18, Biological evaluation of medical devices — Part 18: Chemical characterization of materials
(OueHka 6uonorvyeckoro AeicTBUs MeOULMHCKMX u3genuin. YacTte 18. MiccneqoBaHne XMMUYECKUX CBOWCTB
mMaTepuanos)

MapaHune ochbuumnansHoe
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3 TepMUHbLI 1 onpeaeneHus

B HacTosweM cTaHgapTe NpUMEHeHb! creayollne TePMUHLI C COOTBETCTBYIOLLMMU onpeaeneHusamMu.

ISO u IEC nopgoep:veaoT TepMUHONOrMYeckyo 6asy gaHHbIX, UCNONb3yeMYyo B Lensx cTaHgapTusauum
no cneaywLwmum agpecam:

- anekTtponegus IEC: goctynHa no agpecy: http://www.electropedia.org/;

- nnaTtdopmMa oHnaH-npocMoTpa ISO: gocTtynHa no agpecy: http://www.iso.org/obp.

3.1 annepreH (sensitizer): Xumnyeckoe BellecTBO UNK MaTtepuarn, koTopoe(blin) cnocobHo(eH) Bbi3bl-
BaTb cneuuUYeckytd peakumo rmnepuyyBCcTBUTENEHOCTM NPW NOBTOPHOM KOHTaKTe C 3TUM BELLEeCTBOM MWK
MaTepuanom.

3.2 annepruyeckuil KOHTaKTHbIA gepmaTuT (allergic contact dermatitis): Knunnyecknin guarHos, oc-
HOBBLIBAKOLLMACA HA HabnogaeMon MMMYHOMOTMYECKM ONOCPea0OBaHHOW KOXHOW peakunn Ha XMMWYecKkoe Be-
LL{eCTBO.

3.3 KoHTponbHbIA 3KcTpareHT (blank): SkcTpareHT (3.17), He cogepxawuin nccnegyemslin obpazel
(3.15) v nogBeprawLLMACS TAKOMY e BO3OENCTBUI B UOEHTUYHOM EMKOCTU B TAKWX Xe YCMNOBUSX, KaK U 3KC-
TpareHT ¢ uccnegyemown npoboil Bo BpEMS 3KCTPaKLUW.

MpumeuvyaHnume — KoHTpOMbHLBIA 3KCTPAreHT npeaHasHavyeH AnA OUeHKM BO3MOXKHbIX NoboyHbix addpexTos,
CBA3aHHBIX C COCYAOM ANSA 3KCTPaKLUK, C 3KCTparmpytoLLen }KMaKoCTbO M NPOLECCOoM 3KCTPaKLMK.

3.4 npoeokauus (challenge): MNMpouecc, cnegywwwuia 3a chason nHaykuum (3.8), B KOTOPOM MccnenyeTcs
UMMYHOIornyeckuin agpgekT nocrneayLwero BO3AeNCTBMSA Ha OpraHnaM MHOYUMPYOLWero Matepuana.

3.5 BoiABneHue (elicitation): MMmyHonornyeckas peakuus Ha BO3LEWCTBUE arnsiepreHa paHee CeHcu-
BunM3npoBaHHOrO MHAMBUAYYMA.

3.6 aputema (erythema): lNokpacHeHWe KOXW UM CNM3NMCTON 0B0NOYKK.

3.7 akcTpakT (extract): XKugkocTb, nonydyeHHas B pe3ynsrate aKCTpakuum uccnegyemoro obpasua unm
KOHTPOMS.

[1SO 10993-12:2021, 3.6]

3.8 nHaykuwma (induction): Mpouecc, BegyLWWiA K NOABMEHUIO de Novo NOBLILWEHHOW UMMYHOMOTMYECKOH
aKTMBHOCTW OpraHu3Ma rnocne nepeoHavYanbHOro BO34eMNCTBUA KOHKPETHOro MaTtepuana.

3.9 pasgpaxwuTens (irritant): ArenT, Bbi3biBaroLWmi pasgpaxenue (3.10).

3.10 pazgpaxeHue (irritation): Jlokanu3oBaHHas HecneuMdpuyeckasa BOCNanuTenbHaa OTBETHAsS peak-
LIMA Ha OQHOKpaTHOoe, NMOBTOPHOE UITWM HEMNpepbiBHOE BO3AENCTBME BelllecTBa/Marepuana.

MpumeyaHne — PaszgpaxeHue KoxuW ABnaeTca obpaTUMoid peakumei 1, B OCHOBHOM, XapakTepusyeTca Ta-
KMMKM CUMMTOMaMK, Kak MecTHas sputema (3.6) (nokpacHeHWe), oTek, 3ya, OTcrnavnBaHne, pacTPeCKUBaHWE W OTLLENYLLIN-
BaHUE KOXM.

3.11 oTpMuaTenbHbIA KOHTPOnNb (negative control): MaTtepran n/wnu BelwecTBO C 4OCTATOMHO U3YyYeH-
HBIMW XapakTepucTUKaMK, KOTOpble MPW MPUMEHEeHWN B KOHKPETHOM MEeToAe WCCNedoBaHWus NOATBEpXAakT
BOCMPOU3BOAUMOCTbL 3TOM0 METoAa M COOTBETCTBME OTPMLATENbHOMO, HEPEakTUBHOIO WMAW MUHWMaNbHOMO
Buonornyeckoro oTBETOB B TECT-CUCTEME YCTAHOBNEHHbIM TpeboBaHUAM.

MpumeyaHnme — Ha npakTuke B KayecTBe OTPMLATENBLHOTO KOHTPOMSA WCMOMb3YKT KOHTPOMbHBIM JKCTpa-
reHT (3.3), akcTpareHT (3.17)/pacTBopuTenu 1 cTaHdapTHble obpasupbl.

[ISO 10993-12:2021, 3.10, nameHeHo — lNMpumedaHue 1 K onpeaeneHno 3aMeHeHo]

3.12 otek (3pema) (oedema): YBenuueHne obbema TKaHW BCneAcTBME abHOPManbHON MHAUNETPaL MK
HUOKOCTW.

3.13 nonoxutenbHbIN KOHTponb (positive control): Matepwan w/unu BeLllecTBO C AOCTATOMHO WU3Y-
YEeHHBLIMW XapaKkTepucTUKamMKn, KOTOpbIe NPK NPUMEHEeHWU B KOHKPETHOM MeTode MOoATBepXAatT BOCNPOWN3BO-
AMMOCTb 3TOro MeToda M COOTBETCTBME MONOXWUTENBHOIO UMK PeaKTUBHOMO GMONOrMYecKoro oTeeTa B TeCT-
cucTemMe ycTaHOBneHHbIM TpeboBaHmnsm.

3.14 koxHas ceHcubunuzaumsa (skin sensitization): Peakuusi runepyyBCTBUTENEHOCTU 3aMeEANEHHO-
ro TMna, onocpefoBaHHasa T-KNeTKkamu, MHAYLMPOBaHHAs HU3KOMOMEKYNAPHbEIMKM XMMUYECKUMU BELLECTBAMM
(annepreHamu), cocToswas U3 AByx has: MHOYKUMW U BbIIBMEHWUs (anmMcuTaumm).

MpumeyaHune — Y yenoBeka OTBETHAA KOXHAfA peakuUs MOXET NPOABNATLCH Kak 3yn, apuTtema (3.6), oTek
(sgema) (3.12), nanynbl, BE3UKYMNbl, BONALIPA UMK X KOMBUHAUNS. Y KUBOTHLIX peakLMyM MOTYT OTNMYaTbCa MU MOXKHO YBU-
AeTb TOMbLKO 3pUTEMY U 3aeMy.
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3.15 nccnegyembliii o6pasey (test material): Matepuan, usgenue, ero 4acTb UM KOMMOHEHT, KOTOpPbIE
oTbupatoT Ans GUONOrMYEeCcKoro UM XMMMYECcKoro NccnenoBaHuns.

3.16 nccnepgyemasn npoba (test sample): MaTtepuan, usgenuve, ero 4acTb, KOMMOHEHT, 3KCTPakT (3.7)
WINK ero 4YacTb, KOTOpbIe NoABepratoT BUoNornyeckumM nNMbo XMMUYEeCKMM UCCNegoBaHNID UMK OLEHKe.

3.17 akcTpareHT (vehicle): 2KugkocTb, ucnonk3yemas Ans cMaduBaHus, pasbaBneHus, cycneH3upoBa-
HWS, IKCTparMpoBaHua (3.7) UM pacTBOpeHUsl nccnegyemoro Belectea/obpasua.

4 O6wme NnpuHUMNbI (NO3TanHbIM Noaxon)

HocTynHble MeTodbl ANSA WCCNefoBaHUA ceHcmbunusauun paspaboTaHbl cneunansHo s BbisiBNEeHUA
KOXHOW ceHcubunusaymn. [pyriue Tunbl HebnaronpuaTHbIX 3 (EKTOB, KAk NPaBuIio, He onNpeaensarTCs ITUMN
ncenenoBaHuUsiMu.,

HacTosawumin ctaHgapT TpebyeT nMoaTanHOro nogxoAa, YUYUTbIBas, YTO KaKOblA 3Tan MoxeT ObiTb Mofa-
TBEPXAEHMEM TOr0, UTO JaNnbHelllee uccneqoBaHne ceHCMBMNU3aUnn Koxu He TpebyeTca:

a) 0630p nuTepatypbl 1 MHOPMaLMK O NOCTaBLLMKAX, COOEPKaLLWA OLEHKY XMMUYECKUX N (PU3NYecKnx
CBOWCTE, a Takke MHMOPMaLU O NOTEHLMaNbHO BO3MOXHOM KOXHOM CEHCUOWMMM3NPYIOWEM AeNCTBUM NHo-
©oro komnoHeHTa MW nubo cxogHbIX MO CTPYKTYPE XMMWYECKUX peareHToB unu sewects (cm. 1ISO 10993-1);
npoBefeHue OLLEeHKM prCcKa Ha OCHOBE CYLLEeCTBYHLLEN MHopMaLumn Ans onpegeneHus NpuemMneMocTi pucka
KOXHOW ceHcuBunusauum unu HeobxoaMMOCTM AanbHERLWero nccrnenoBaHuns;

b) pononHWTENbLHasA xapakTepuUcTUKa U OLIEHKa pUcKa MaTepuana u3genusa no HeobxoAMMOCTH, BKITHO-
Yyasi XMMUYECKY'I0 XapakTepUCTUKY M aHanus nccregyemoro obpasua B COOTBETCTBUM C OBLLMMW NPUHLMIAMM
1ISO 10993-18;

C) NpeanoYTUTENbHOCTbL UCCneaoBaHni in vitro v in vivo B cootBeTcTBMM ¢ ISO 10993-2 1 3ameHa xu-
BOTHLIX MO Mepe MOSABMNEHUS HOBLIX HAy4HO MOATBEPXKAEHHBLIX M O0DOCHOBAHHBLIX, MPaKTUYECKU OOCTYMHBIX
MEeTo0B in vitro.

MpumeyaHue — B HacToswee BpemMa Ans 0OHapYyKeHUA CNOCOBHOCTM XMMUYECKWNX BELLECTE BbI3bIBATb KOX-
HYH CEeHCMBMMU3auunK CyLecTBYeT psid 0400peHHbIX M MPU3HAHHBLIX HA MEeXOyHapoaAHOM YpOBHe MEeTOLOB in Vifro, aTu
meToap! in vifro noka He ogobpersl ana M. Tem He meHee BegeTtcs paboTa no ogobpeHuo HEKOTOPbLIX U3 3TUX METOOOB
nnsa wecnegosanus MIA;

d) npoBefeHWe MccrneqoBaHWA in vivo Ha XMBOTHBLIX TOMBLKO B TeX Chydasx, Korga uccnegyemole o6-
pasLbl He MOTYT BblTh OXapakTepu3oBaHbl W OLEeHKa pUcKa He MOXET BblTb OCYLLECTBNEHA C UCNOMb30BaHUEM
MHOpPMaLUK, NMOMyYeHHOH C MOMOLLLIO CPeaCcTB, ONMCaHHLIX B nepedncnexHnsax a), b) u c).

5 MpepgBapuTenbHana oueHKa

5.1 O6LWMe nonoxeHUs

HeoOxoanmo nog4yepkHyTh, YTO pe3ynbLTaToM NMpenBapuTenbHOro aHanuaa MoXeT ObiTb 3aKNiYeHne o
HeLenecoobpa3HOCTM NPOBEAEHUS UCCIeN0BaHUA Ha ceHcubunuanpytollee oencTeme.

MpumeHumbl TpeboBaHKA, ycTaHoBNeHHble B pasgene 5 1SO 10993-1:2018, a Takke HUXENpPUBELEHHbIE.

HecTtepuneHeie obpa3ubl UCcregyoT in vivo ToNbKo cnoco®omM annnukauuy, Tak Kak BepOATHOCTb MU-
KpoBHOW KOHTaMMHaUKMKU uccnegyemMmoro obpasyua MoxXeT 3aTpyaHWUTbL MHTepnpeTauuio peaynsrara. B Tex cny-
yasax, Korga CTepynbHOCTL Uccrnegyemoro obpasua He MoXeT BbITh rapaHTMpoBaHa, Ho obpasel, TeM He Me-
Hee CYUTAT He KOHTAMUHUPOBAHHLIM, MOXET ObiTk MCNONL30BAHO MHTpadepMarnksHoe BBedeHne.

5.2 Bngbl maTtepuanos

5.2.1 NepBoHa4YanbHana oLUEHKa

Heobxoaumo yumThiBaTh, 4TO B NpoLecce M3rotoeneHus u cbopku MW B kadecTBe TEXHONMOMMYECKUX
BELLECTB MOTyT ObiTb MCMONbL30BAaHbI AOMNOMNHUTENBHBIE XMMUYECKUE KOMMOHEHTLI, HANPUMED CMa304HbIe Ma-
Tepuansl UK aHTuagresnBHble AobaBku. Kpome Toro, B XMMWYECKMX KOMMOHEHTaxX UCXOQHOTO MaTepuana u
TEXHOMOrMYECKNX BELLecTB, B KOHEYHOW NPOAYKLUKM MOTYT NPUCYTCTBOBAThL OCTATOYHbIE KONUYeCcTBa aaresu-
BOB, pacTBOpUTENEN 1 CTEPUNM3YIOLINX areHTOB, a Takke NPOAYKTOB peakuun, obpa3syowmxcs B npouecce
cTepunuzauun. CTeneHs pyMcKka Npu UCNOnb30BaHUM OaHHBIX KOMMOHEHTOB MOXHO OMpenenvTs NOCPeacTBOM
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nokasaTtenen BbILLENadYMBaHWA UNKW gerpajaunu roToBbiX u3genuin. [omkHbl BbiTb MAEHTUULMPOBAHLI Te
XUMWUYECKNE KOMMOHEHTbI, KOTOPbIE MOTYT BbI3BaTh KOXHYH CEHCMBUNIM3aLmIo.

5.2.2 KepaMuku, MmeTannbl U cnnaebl

[OaHHble MaTepuansl, Kak NpaBuno, MeHee CAoXHbl OTHOCUTENBHO BXOOSALWMWX B UX COCTaB XUMUYECKUX
BELLECTB MO CPaBHEHUK C MNONMMepamMu U MaTepuanamMmu U3 BuoTkaHen.

5.2.3 NMNonumepkl

Kak npaBwuno, gaHHble matepuansl MMeT boree CrnoXHbIA XMMWYECKUIA COCTaB MO CPaBHEHWUIO C OMu-
caHuem, NpuMBeaeHHbIM B 5.2.2. MoxeT npucyTCTBOBaTbL Lenbii psf peakuMOHHO akTMBHbIX NMpoayKToB/mpu-
Mecein/nobaBok/0CTaTOYHOro KatanumaaTopa; cTenelb Unu Mmaclwtab nonumMepusaumm MoXeT BapbMpoBaThCS.

5.2.4 MaTtepuansl u3 6uonornvyecknx TKaHem

[NaHHble maTepuanbl CrOXHbI N0 CBOeMYy cocTaBy. bBuonoruyeckue martepuarnbsl 4acTo CogepXaT ocTa-
TOYHbIE KONMYeCTBa TEXHONMOMMYEeCKUX BELLECTB (HanpumMep, CLUMBaoLWMe U aHTUMUKPOGHbIe areHTol). OBpas-
Ubl 0OHOro BMONOrMYECcKOro MaTepuana MoryT OTAM4aTbCcs APyr OT Apyra.

MeTozbl, NpUBedEeHHbIE B HacToOsILeM cTaHZapTe, paspaboTaHbl He Ans uccrnefoBaHWs BUoTKaHew,
NosTOMY WX pe3ynsTaThl MOTYT ObITh HeagekBaTHeIMU. HanpuMep, MeToabl, NpeAcTaBNeHHbIe B HACTOALLEM
cTaHgapTe, He YYUThIBAKOT MEXBUOOBON cCeHCcMbunusauuu.

5.3 NHdhopmauma o XMUMHUYECKOM cocTaBe

5.3.1 O6wue nonoxeHnn

HomxeH 6biTb NONHOCTLI ONpPeAeneH Ka4yeCTBEeHHbIN U KONMYECTBEHHbIN XMMUYECKMA COCTaB MaTepu-
ana. Ecnu konuyecTBeHHLIE AaHHLIE HE MOMyYeHbl, TO 060CHOBAHWE 3TOM0 OOMKHO ObiTh JOKYMEHTUPOBAHO.

5.3.2 CywecTBYyHOLWME UCTOYHUKU OaHHbIX

KauecTBeHHasa 1 Konu4ecTBeHHas MHPOPMAaLUWA O COCTaBe MO BO3MOXKHOCTU A0MKHA ObITe Nony4YeHa oT
rnocTaBLMKa NN M3rOTOBUTENS MCXOQHOro Mmarepuana.

[Ons nonumepos Yacto TpebyeTcsa OOCTyN K MHOpMaL MK, 3allUlLEHHON NpaBaMn Ha UHTENNEeKTyarb-
HYH0 COBCTBEHHOCTL; AN 9TOr0 HeobXo4MMO NONOXKeHWe O nepefade ¥ UCNONb30BaHUW TaKoW KOHUAEHL M-
ansHoW MHopmaLmu.

KauecTBeHHasa nHdopmMauusa o fobaBkax, UCNONb3yeMbiX B npolecce obpaboTku (Hanpumep, aHTMag-
reavBHble 000ABKW), TaKKe OOMKHA ObiTb MOMyYeHa OT KOMMETEeHTHbIX NMpeacTaBMTeNei Npon3BoaCcTBEHHON
LIeno4yKn, BKIoYasa nepepaboTymMKkoB Y Npon3BoanTENE KOMMNOHEHTOB.

Mpwn oTcyTCTBMM cBeaeHuin o coctaee MU pekomengyeTcs npoBedeHne ob3opa nuTepaTtypbl gns ycra-
HOBINEHWSA BEPOSATHOW NPUPOAbLl UCXOOHOro MaTtepuana v nbbix 4obaBok, YTobbl NOMOYbL B BbiOope Hanbonee
nogxoasiLux MeToAoB aHanm3a gng uccriedyemoro matepuana.

XUMUYEeCKNIA COCTaB roTOBbLIX M3genuii onpenenstoT B cooTeeTcTBUK ¢ ISO 10993-18.

MpumeuvyaHue — CocTaB KEpaMUKW, METANSIOB U CMMABOB JOMKEH DObiTb yKasaH B COOTBETCTBUM C MEXOY-
HapogHbIMK cTaHgaptamu 1ISO unu ASTM (AMepukaHCKoro obLlecTsa no UCNbITaHW MaTepranos) W/MNKU MOXET BbITb
onpeneneH nons3ceatenem. OgHako HEOBXOAMMO MOMNYYUTh MOMHLIE U AeTanbHbIE AaHHLIE O KAYECTBEHHOM W Konuye-
CTBEHHOM COCTaBax MCXOAHOTo MaTtepuana oT ero NocTaBLMKa Uy M3rOTOBUTENS, a TAKKe CBEAEHUS OT NPOU3BOAUTENEN
KOMMOHEHTOB O AOMOMNMHUTENLHBLIX BELLECTBAX, MCNonb3yeMblx B npolecce 0bpaboTku. MNpn gocTynHocT 6azoBble dhannsl
perynaTopoB Takke MoryT BbiTb Mcnons3oBaHbl. MaTepuans! M3 mactep-anna (4ocke), XpaHAaLMeca B KOHTPOMMPYOLLUX
opraHax, ABMAKTCA eLle OOHWM WCTOYHMKOM AaHHbIX, [Oe OHWM JOCTYMHbI.

6 MeToabl nccnegoBaHUA KOXXHOW CEHCUOMNU3aumm

6.1 BbiGop MeTOoAOB NccnegoBaHUM

PaspaboTaHbl ansTepHaTUBHbIE NOOX0AbLl K MEeToAaM in vitro 1 XMMUWYeckuM MeTodamM AN YUCTBIX XW-
MWYECKMX BELIECTB C UCMOMBb30BaHNEM KOMBMHAaU MKW pasnnyHbiX Npob Ana naeHTUpUKaLnm KoxHbIX annep-
reHoB. HekoTopble U3 aTMX METOAOB BKMOYEHbl B PYKOBOACTBa no uccnegoeannsam O3CP (TG 442C [75],
TG 442D [79] v TG 442E [104]) unu B nporpaMMmy pykKoBoAcTBa no uccnegosaHuam O3CP [121] (cm. npu-
noxeHue C).

Mpobbl, ONMCaHHbIE B OaHHbLIX PYKOBOACTBAX K MCCMeAoBaHUAM, OXBaTbiBAKOT TPU KIOHEBbLIX MOMEH-
Ta HedaBHO OMpefeneHHoro npouecca ¢ HebnaronpuaTHbIM ncxonom (AOP) ons ceHcMbunuaaunm Koxw,
BKMOYasi MOMEHT MOMEeKynspHOM MHMUMauun (cBasbiBaHue OenkoB), WHAYKUWMIO BOCMANeHUsa 1M akTMBaLU
OEHOPUTHBIX KNeToK. 3T MeTohbl UccneaoBaHusi, pa3paboTaHHble Ons KOHKPETHOro KMio4YeBOro MOMEHTA,

4
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No OTAENbHOCTM MOTYT He ABNATbLCA AOCTATOYHbIMW ANSA BbIBOAOB O HanW4Mu UMW OTCYTCTBMKM MOTeHUMana
XMMUYECKNX BELLIECTB K CEHCUBMNM3aLIMKN KOXWU 1N AOMKHbI OblTh PACCMOTPEHbI B KOHTEKCTE MHTErPUPOBaHHbIX
nooxonos, Takux Kak IATA, couyetas nx ¢ gpyron OONOMHUTENBHON MHopMaUnen.

B cooTtBeTcTBUM € ISO 10993-2 Takme MHTErpMpOBaHHbIE NOAXOAbLI CNeayeT yYUThIBaTh NPU OLEHKE Crno-
COBHOCTU K KOXHOW ceHcMbunumaauunm HepaszbaBneHHbIX XMMUYECKUX BeLLeCcTB. ABNAKTCA N Take Noaxogb
Takke npumeHumbiMu kK MW nnm k akctpaktam n3 MW, noka HeussecTHo. O6G30p CyLLECTBYHOLLMX anbTepHa-
TUBHBIX UCCNefoBaHUA CEHCUMBUMU3aLMK KOXK AN HepasbaBneHHbIX XMMUYEeCKMX BellecTB, NpeacTaBneH B
npunoxexuun C.

Ha gaHHbI MOMEHT OOCTYMHLI TpU MeToda AN onpefeneHns CeHCUDUIU3UPYOLLEro AeWCTBUS XMMK-
UYECKUX BELLECTB Ha KOXY XUBOTHbIX. OHM BKIMOYAOT ABa MeTOA4a Ha MOPCKUX CBMHKax U OOMH MeToA Ha Mbl-
wax. MNMpoBogaT uccnegoBaHus METOAOM MaKCMMU3aUUM HA MOPCKUX cBUHKaxX (GPMT) n meTogom 3akpbiThiX
HakoXHbIX annnukauuin [mpoba Bionepa (Buehler)], n3 koTopbix Haubonee 4yBCTBUTENEH METOL MaKkCUMn3aa-
umm [9]. MeToa 3aKkpbIThIX HAKOMHBLIX annnukayuMil NogxoauMT Ans npoayKToB MECTHOro NMpUMEeHEeHMs.

MecTHasn npoba Ha numdaTnuydeckom yzne moiwn (LLNA) ABnseTcs NpuHATLIM Ha MeXgyHapoL4HOM ypoOB-
He MEeTO[oOM, BKIMHOYEHHBLIM B PYKOBOACTBA K uccregoBaHuo O3CP B 2010 r. [33] Ans ucnbiTaHWid OTAENBHBIX
xuMmnyeckux BellecTB. LLNA aBnaeTcs eqMHCTBEHHbIM anbTepHaTUBHBEIM METOLOM WUCMbITAHWUA HA MOPCKUX
CBMHKAX W CTan npeanoyTuTenbHbeIM METOAOM OMsl UCCNefOBaHUA XMMUYECKMX BeLecTB in vivo (cMm. [19] un
[32]). B HekoTOpbIx cnyYasx MoxeT bbiTb HEOBX0AUMO NPoBeAeHWe MCCNEeaoBaHWiA Ha MOPCKUX CBMHKax AN
OLEHKN CeHCMBMNU3npytowero 4encTBUs OTAeNbHbIX Mccneayemblx obpasuos.

370 OTHOCUTCH K TeM MeTannam (cm. [44]), koTopble MOTYT NMOKa3aTb NOXHOMNONOXUTENbHbIE pe3yrbTa-
Thl, @ TaKXKe K TeM BelllecTBaM C BICOKOW MOMNEKYMSPHON MacCol, KOTOPLIE HE MPOHUKAKT Yepe3 KOXY, UMK K
BellecTBaM, He pacTBOPUMbIM B pEKOMEHOYEMbIX 3KCTpareHTax.

MpumedaHue — Bce Tpu MeToaa Ha KMBOTHLIX paspaboTaHbl AN ONpeaeneHus CeHCUBUNU3UPYIOLLETrD Oei-
CTBUA XMMUYECKUX BELECTB Ha KOXY, TAKUX KaK KOHTAKTHLIA epMaTUT, MMnepyyBCTBMTENBHOCTE 3aMeaneHHoro (IV) Tuna.

C ydvetom TpeboBaHun ISO 10993-2 oTHocKTENbHO GEpEeXHOro OTHOLUEHUS K 3KUBOTHbLIM MPeanoYTu-
TenbHO ucnons3oeate Metoq LLNA npu npoeegenun npobsl in vivo. Kpome Toro, LLNA no cpaBHeHWO ¢ Opy-
rMMn npobamn gaeT 06bEeKTHMBHEBIE KONTMYeCTBEeHHbIe JaHHbIe.

6.2 AHanun3 nokanbHbIX NMMdaTUYeCcCKMX Y3NOB Ha MbllWax

6.2.1 NMpuHUMN

Mocne mecTHon 06paboTku uccnegyemon NpoBoi TeINbHOW NOBEPXHOCTU YILEN M3MEPSAKT CTENEeHb NPo-
nudpepaunn NUMAOLMTOB B NMM@AaTUYECKMX Y3nax, OPeHUpPYLWNX MecTa HaHeceHusa (ywwu). YBenudeHue
KNneTo4YHOW nponudepaumn B Tpyu pasa unv bonee No CpaBHEHUIO C KOHTPOMEM SABNSAETCH NOPOroBbIM KpuTe-
pueM ans onpegeneHust uccnegyemoro obpasua kak annepreHa.

Mpu vccrnegoBaHUKM XMMMYECKMX BELLECTB HeobXxoaumo BbIMoNHATbL npobbl LLNA ¢ ncnonb3oBaHuem
MeToda «4o3a—oTeeT». [Ins rotoebix npoaykTor/MW moxeT BbiTh 4OCTATOYHLIM UCMBITATh TONBKO HEpPa3Be-
OEHHBIN 3KCTPaKT.

MpumeyvaHune — Ccbinku c [15]—[44] cogepxat penpeseHTaTuBHbIe Nnydnukauumn no Tecty LLNA. Nabopato-
puaM, NPOBOAAWMM Npoby, pPEKOMEHOYETCH 03HAKOMUTLCHA C COOTBETCTBYHOLLUMMM OOCTYMNHBLIMUA CTaTbAMM.

6.2.2 MpurotoBneHue NpodbI

Mccnegyembliin obpasel, 4omKkeH BbiTh XWOKOCTbIO, CYCNEH3WEN, renem Winmu nacTtor, YTobbl ero MoXHO
ObINO HAHECTW Ha yX0 MbIWK. 10 BO3MOXHOCTM JOMMKHa ObiTe UccnefoBaHa cepus Jo3 (passedeHuin). B npo-
TUBHOM cnydae crieflyeT UCMNoNb30BaTk HAWBLICLLYH KOHLEHTpaLUMWIO, MPUrOTOBIEHHYO KaK XMMUYECKUA pac-
TBOP, CyCNeH31sa Unu akcTpakT. Mpu obHapyXeHUn CUMbHOW OTBETHOW pPeakLMKn ¢ 3KcTpakToM MeTogom LLNA
MoKeT noTpeboBaTbeca NocneayloLlee NUCCNeaoBaHMe ¢ pasnMyHbiMK g03amMuy (pa3segeHuamMu) Ans Toro, YTo-
Obl OLEHWUTbL CNOCOBHOCTL 3KCTPAKTa BbI3blBaTb KOXHYH CeHcubunnaaum. CUucTemMHas TOKCMYHOCTbL W Ypes-
MepHOe MECTHOE KOXHOe pasfpaxXeHue MOryT caenaTth pes3ynbrathl UccrnefoBaHus HeaencTBUTENbHbIMU;
TakMMm obpasom, cnefdyeT m3berate TakMx peakuui. B onpegeneHHbIXx cnyvyasax MOXeT cTaTe HeobXoguMbIM
npegsapuTernbHoe uccrnegoBaHue.

Hawbonee 4acto vcnonb3yeMblM pacTBOpWTENeM AMS COeAWHEeHWM/XMMWYECKUX BeLLecTB SBMSeTcs
cmech auetoHa ¢ onmeBkoBbiM Macnom (AOQ) B cooTHoweHun 4:1. Xuagkue obpasubl, asnswowmecs rngpo-
OUNBbHBIMKU /UMW HEMMOTHO MPUIErawlLUMN K KOXe yxa, OOMKHbl BbiTe MOogMULMPOBaHbl ANA CTOWMKOro
KOHTaKkTa K MecTy UCNbITaHWs. IT0 gocturaetcs gobasneHMemM Takux 3aryllarLmMx BewecTs, kak kapbokeun-
METUMLeNnonosa, unu rMagpokcnatTunuennonosa (¢ nnotHocteio 0,5 %), MM NOBEepXHOCTHO-aKTUBHOE Belle-
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cTBO (CcypdhakTaHT) Pluronic® L92") ¢ o6bemHoit goneit B 1 %. [ns BOAOPACTBOPUMBIX XMMUYECKUX BELLECTB
Bbonee npegnoytuTensbHbl aumeTuncynedokcus (DMSO) unu gumetundopmamug (DMF), yem cypdakTaHT
Pluronic® L92 [34]. Kak ansTepHaTUBY MOXHO WUCMOMNb30BaTk Apyrue akcTpareHTol [33]. OddekT oT BBEOEHUS
000aBOK B 3KCTparupyoLwlyo cpegy v/mnu n3aMeHeHns CocTaBa 3KCTpareHTa AoMKHbl ObiTb 060CHOBaHLI U OT-
pakeHbl JOKYMeHTanbHo. [1na 3Toro criegyeT NPOBECTU 3KCNEPUMEHTLI ¢ MPUMEHEHWEM BeLLLecTB oT cnaboro
00 YMEPEHHOro CEHCUOMMU3NPYIOLWLEro AeNCTBUSA, TaKKe YacTo UCMOMb3YEMbIX Kak NONOXKUTENbHbIE KOHTPO-
nu. Kpome Toro, MoxeT ObiTh BbIMOMHEHO BBEAEHWE MOMOXMTENBHOTO KOHTPOMsS B uccrnegyemelin obpasel ¢
Lenbio gemMoHcTpauun Toro, 4To TecT LLNA Bce ewe cnocobeH obHapyXMTb NPUCYTCTBUE MOTEHLMANbHbLIX
KOXHbIX CEHCUOMNM3aTOPOR B NPUroTOBNEHHOM 3KCTpakTe. MeToabl akcTpakumu onncaHsl B ISO 10993-12.
[ns Kaxaoro exeqHeBHOIO HaHECEHUA HEOBX0ANMO NPUTOTOBWUTE OTAEMNbHbLIM 3KCTPAKT.

I puMmedYyaHne — BoaMoxHbIA MeTog, QKCTpakKun1 And nonvMMepos npueeneH B NpUnoxXeHun B.

6.2.3 XXuBOTHLIE M YCNOBUA coaAepXaHUA

CnenyeT ncnonb3oBaTh 340POBLIX HeGepeMeHHbIX caMoK Mbiwein nHnia CBA/Ca, CBA/J unu BALB/c,
ecrnuv He yTBepxaeHa apyraa nuHusa [33], [41] v [42]. Opyrve NUHUKA Mbllel Takke ABMASTCA NpUeMIeMbiMm
(DBA/2, B6C3F1) [35]. Mbiwmn gomkHbl ObiTh B Bo3pacTe OT 7 00 12 Hed; MbillK B KaXAOM MCCNeaoBaHum
OOIMKHbI BbITE 0QHOTO BO3pacTa (B Ananas3oHe 1 Hen).

CopepxaHue 1 BblIbOp XWUBOTHbLIX AOMKHEI ObITb B cooTBeTCTBUM € ISO 10993-2. Mblwn, akknumMaTuau-
poBaHHLbIe B NabopaTtopuu, OOMKHbI ObiTh MHOWBUOYANEHO MOEHTUMULMPOBaHLL. [INg HEKOTOPLIX uccnegye-
MbIX 00pa3LoB MoXeT noTpeboBaThkes OTAeNbLHOe pazMmelleHne. 3TO A0MKHO ObiTb 0BOCHOBAHO U OTPAXEHO
OOKYMEHTarbHO.

YKMBOTHBIE [OMKHBI ObITE MHAWBUAYANMBHO MOEHTUMWLMPOBaHBI METOAAMM, UCKITIoYatoLWnMmn nepdgopa-
LMI0 YLLEN UMM METOK Ha HUX.

[Mpw rpynnoBoM pasmMeLleHUn HEOBX0OMMO MPUHATE BO BHUMAaHWE NEPEKPECTHY0 KOHTAMWUHALMWIO U YNOo-
TpebrneHve HexenaTenbHbIX NPOOYKTOB.

6.2.4 Npouenypa uccrnegoBaHus

Ona xumndecknx Bewects TecT LLNA, kak npaBvMno, NnpoBoddAT No MeToay «4o3a—oTBeT». [na 1Bepablx
MW ncenenyemble obpasubl JOMKHbBI BbITE 3KCTpakTamu. B aTux crniydasx MccnegyeTcs eQUHCTBEHHas gosa.
Kak npaBuno, skCTpakT MOXHO MCCneaoBaTh HepasbaBneHHbIM. TeM He MeHee, Koraa 3KCTPakT CoOepXuT
BbICOKOTOKCHMYHbLIE KOMMOHEHTLI, 3TO MOXET NPUBECTKU K OTpMUaTensHOMY pesynstaty Ttecta LLNA. Takum
obpazom, Npu uccnegoBaHUM LUTOTOKCMYECKUX 3KkcTpaktoB (cMm. 1ISO 10993-5) pekomeHayeTcs NpoBOOUTL
TecT LLNA meTogom «a03a—oTBeT» U ¢ pasbaBneHveM aKcTpakTa. JononHuTenbHo, Npyu o0HapyXeHUW BHY-
LWKTenbHOro oTBeTa Ha npoby LLNA BOZMOXHO NpoBedeHMe NOCNeayLwero oTBeTa Ha 403y ANA OLeHKM BOo3-
MOXHOIO CeHCUDUNM3NpPYIOLLEero 4ercTBUA aKCTpakTa.

[Ons obecneyeHnst BOCMPOM3BOOUMOCTU U YYBCTBUTENBLHOCTU MCCrnedoBaTensckas naboparopus Jomx-
Ha BKITOYaTb UCTbITAHMA BELLECTBA NOMOXUTENBHOMO KOHTPONSA CEHCMBUNM3aUnn KoxXKn ang Banugaunmn TecT-
CUCTEMbI U AEMOHCTPALMW NMONOXWUTENBHOIO OTBeTa. I3BeCTHbIE KOHTaKTHbIE annepreHsl oT cnaboro o yme-
PEHHOro CeHCMOMNU3NpYoLLEero AelcTBMA (Hanpumep, MepKanToOeH30TMa30M, reKCUIl KOPUYHbIA anbgerng
unu 6eH3oKanH) MoryT BbiTb UCMNOSIb30BaHbl B KA4ECTBE NONOKNTENbHOro KOHTpons. [prvBeaeHHble NpuMepsl
MOTYT He MOAXOAWTbL K KaXAOMY 3KCTpareHTy npW NpuroToeneHuy obpasia (Hanpumep, 3KcTpareHTy Ha BO-
OHOWM OcHOBE). B Takux cny4yasix MoXXHO BbIBpaTh Apyroi NonoxuTenbHbli KOHTponb. ASTM F2148 ykasbiBaeT
Ha TO, YTO NMpuW Takux 0BCTOATENLCTBAX B KAYECTBE MOMNOXUTENLHBLIX KOHTPONEn cnefyeT NpuMeHsaTL hopma-
nuH K1 2,4-anHntpoxnopbenson (DNCB). 31o gomxHo 6biTb 060CHOBAHO M OTPaXXEHO AOKYMEHTamNbHO.

PekomeHayeTcsa 0JHOBpEMEHHOE BKIHOYEHWUE TPYMMNbl NOMNOXNTENBHOIO KOHTPOMS, HO BO3MOXHA CUTY-
auusl, Korga A0CTaTO4YHO MPOBEAEeHMe NepPUOSUYECKOro MCMbiTaHus (T. e. NpyM MHTepBanax < 6 mec) uccne-
OYEMOTO BELLECTBa C NOMOXUTENbHBIM KOHTPONeM. 3TO OTHOCUTCS K nabopatopusaM, KOTOpble BbIMOMHSHT
TecT LLNA perynsipHo (He MeHee YeM OfMH pa3 B MecsiLl) U UMelT apXuBHyH Ba3dy AaHHbIX MOMOXUTENbLHOTO
KOHTPONA, AEMOHCTPMPYHOLLYI0 crnocobHocTs nabopaTtopuuy nonyyaTs BOCNPOU3BOOMMBIE U TOYHbLIE 3HAYEHWA
C NMONOXUTENbLHBIM KOHTponem. AgekBaTHoe BnageHne metogamu LLNA moxeT 6biTe NPpoOeMOHCTPUPOBAHO
nyTeM rnorfy4eHns nocnefoBaTenbHbIX NONOXUTENbHBLIX PE3YILTATOB C NONOXWUTENbBHBIM KOHTPOMNEM MO Kpan-
Hel mepe B 10 HE3aBUCMMbIX UCCNELOBaHWAX, NPOBEAEHHbIX B TEYEeHWe pasyMHOro npuemreMoro nepuoja
BpeMEeHHU (T. e. MeHee OHOro roga).

1) Pluronic® L92 siBnseTcs NpUMepoM KOMMEPYECKU JOCTYMHOrO noaxodsilero npoaykta. JaHHas uHdopmaums
npueoaMTCa AN yaobeTea nonb3oBaTeneil HACTOALLEro cTaHAapTa U He ABnaeTcs peknamoii ISO 03HaYeHHoro NpogykTa.
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VHouBuayanbHble Macchl Tena AoMKHbl BbiTb 3aperncTpupoBaHbl B HAYarne v B KOHLE WCCneaoBaHus.
[na BbIABNEHMA NOTEHUMANbHOW TOKCUYHOCTKU UccneayemMoro obpasua B TedeHne uccnenoBaHns Heobxoam-
MO MPOBOAWUTL W PErMCTPUPOBATL KNMMHWYEeCcKoe HabngeHue.

Vicnonb3oBaHWe NONOXUTENBHOrO KOHTPONS TOMbKO OAWMH pasz Kaxable 6 Mec MOXeT MMeTb nocnep-
CTBMA ONS pe3ynbTaToB, NOMYYEHHbIX B NPeablayLLui lWeCcTUMECAYHbIA Nepuoa, ecnuv 3ToT NONOXUTeNbHEIA
KOHTpOmNb MOKa3biBaeT OTpuuaTenbHblll pe3ynstat. B [33] oTmeuaeTcs, 4TO nepuoanveckoe uccrnenoBaHve
BELUecTBa NONOXUTENbHOIO KOHTPONA (T. €. NpW MHTepeanax < 6 mec) 4OMKHO OblTh BbINMOMHEHO B nabopa-
TOpUsIX, perynsipHo nposogswux LLNA (He meHee ogHOro pasa B MeCSL) U MMEKLWMX ONbIT U AOKYMEHTaMb-
HO MOATBEPXAEHHbIE HABLIKW MOMYyYEeHUs] BOCTPOU3BOAMMBIX PE3YNLTATOR C MOMOXKUTENBHBIMU KOHTPOMAMU.
CrenyeT y4uTbIBaTh, YTO peLUeHWe NPOBOAUTL MONMOXUTENbLHBLIA KOHTPOMNbL TOMBKO NEPUOSUYECKM, 8 HE OOHO-
BPEMEHHO C WUCMbITAHUAMM MOXET BbI3BaTb TPYOHOCTW C af4eKBATHOCTHH U MPUEMIIEMOCTLH OTpULATENb-
HbIX Pe3yrbTaToB MCCNefoBaHus, NofyvYeHHbIXx 683 O4HOBPEMEHHOTO NOMOXWTENBHOMO KOHTPONA B TEYEHME
MHTEpBana Mexay KaxablM NepuoanveckMM UCCneaoBaHMeM MONMOXUTENbLHOIO KOHTpons. Hanpumep, ecnu
npyv NeprMogvyYeckoM MCCredoBaHUN NOMNOXUTENBHOIO KOHTPOSS MOMYYeH NOXHOOTPULATENbHbIA Pe3ynbLTar,
BCe OTpuuUaTenbHble pe3ynsTaThl MCCMENYEMOro BelllecTBa, NMOMyYeHHble B MHTEpBane Mexay nocrnegHum
npueMnemMblM NepuoguyeckMm UccneqoBaHUEM MONOXUTENbHOTO KOHTPOMNSA U HenpueMnemMslM nepuoguye-
CKMM MCCneaoBaHWeM MoMnoXUTENBHOIO KOHTPOMS, MOryT ObiTb Nod BONPOCOM. [N AeMOHCTpaLMKn Toro, YTo
npegblaywime oTpuuatenbHble pesynbTaTbl MCCNEAYEMOro BellecTBa npueMnemMsl, oT nabopaTopun MoOXeT
noTpeboBaThbCA NOBTOPUTL NMPOBeAeHNE BCEX OTPMLIATENbHbIX MCCNeaoBaHWA, YTO BbI30BET JOMNOMHUTENbHbIE
pacxobl W NpuBredYeHne BonbLLero Konn4yecTBa }KUBOTHbIX.

6.2.5 OnbITHaA rpynna

Mpw npoeBegeHuu LLNA ons oueHKW AoMmKHbI ObITe AOCTYMHLI AaHHLIE MO MeHbLIEN Mepe NATU MbILLel
Ha rpynny. Peakuuu numdaTuyecknx yanos onpenensitoT NMbo MHANBUAYaNbHEIMU M3MEpPEHUAMI, NMBOo name-
peHvem obbeauHeHHbIX 06pa3LoB NUM@aTnyecknx y3nos. [ns cTaTMCTMHECKOro aHanusa npegnoyTuTenb-
Hee BLINMOMHEHWE UHAVBUOYANbHBLIX N3MEPEHMWINA.

Korga ons oueHkW AOCTYMNHa TOMNbKO OHA 4033, HanpuMep SKCTPakKT, AMS U3MepeHUs MHAMBUAYaNbHbIX
peakuuii crnegyeT UCnonb30BaTe MUHUMYM NATh MbILLER AN KaxX 40N rpynnbl.

[pynnbl pacnpenensawTcs:

- Ha rpynny KOHTPOMS KaX40ro UCMONb3yeMOro 3KCTpareHTa (CM. npurnoxeHue A);

- eCnn NPUMEHUMO, Pynna NoMoOXUTENbLHOTO KOHTPOMA ANs KaXA0ro UCNomnb3yeMoro sKkcTpareHTa;

- OMBITHYIO FPYNMNY ANA KaXOoro skcTpakTa.

Mpy nccnenoBaHUW OTAEMLHOMO XMMWYECKOro BellecTBa unu coeguHeHus LLNA cnegyeT npoBoauTb
METOAOM «[03a—OTBeT». [ANs APYrMX TUMOB WCMbLITAHWA U 0Bpa3LoB, TAKUX KAk 3KCTPaKTbl, OLlEHKa 33aBu-
CMMOCTW [03bl OT BO3AENCTBUS MOXKET OKa3aTbCsl HE BbINONMHUMON. cnonb3oBaHMe TONbLKO OA4HOR OMbITHOMN
rpynnel 4OMKHO BbiTb 0BOCHOBAHO W OTPaXEHO AOKYMEHTAMNbLHO.

Mpumevyarnune — Korga cobpaHo OoCTaTtoMHO AaHHbIX ANSA AoKa3aTenbCTBa MOCTOAHCTBA O030BOr0 OTBETA
MOMNOXUTENLHOMO KOHTPONA, O4HA 0038 MOXET ObiTb BKIKOYEHa A4 AeMOHCTpauum YyBcTBUTENbHOCTK Npobbl [32].

CooTteeTtcTBytOWNA obpaseL crieqyeT HAHOCKUTL Ha ThiNbHYK CTOPOHY 060MX ywen BbiBpaHHbIX MbILLER
B 0o3e 25 MKn/cyT Tpu gHa nogpag. Kaxagein geHb Heobxogumo Habniogatb COCTOSHUE NMOBEPXHOCTH YLUER
Ha NpegMeT NMPM3HAKOB pas3dparkeHus, KOTopble MOryT MOMeLlaTb MHTepnpeTauun pedynstatoB (cMm. [23], [27],
(29]).

6.2.6 OnpepgeneHne KNeTo4HOW Nponudepaynm U NpUroToBrneHne o6pas3LoB TKaHewn

MponudepupyolwMe KNeTkM B OPEHUPYHOLLMX YLLHbIX NMMQartnieckux ysnax MoryT ObiTe NOMeYeHbI
nnbo paguoakTuBHoWn, Nubo dnyopecueHTHOW MeTKoW. Kak npaBuno, ncnonb3yeMbiMy paguoMeTKkammn aens-
toTcs SH-MeTUNTUMUINH 1 125|—I7IO,EI,O,EI,80KCMyDVI,D,MH, a onsa dpnyopecueHUnn MOXHO MCNonb3oBaTh hryopode-
OKCUYPWOMH.

Yepes (72 + 2) 4 nocne nocnegHein obpaboTkM MecTa HaHeCceHUs M3MEPSAINT MacCy Tena KaXgoW MbILLM
¥ BBOOAT BHYTPUMBEHHO METKY ONs aHanusa nponudepaunun knetok. Beogar docdarHo-6ydepHbId ConaHbIn
pacteop (PBS) 0,25 mn, cogepxawmin 20 mkKn (740 KBq) eguHuL, pagnoakTUBHOCTU SH—METMJ'ITMMM,ELMHE!
BCEM WCCNEeAyeMbIM U KOHTPOMNbHLIM MbIlLaM Yepe3 XBocToByio BeHy. [na '25|-iogopeokcuypuanHa BBOAST
0,25 mn PBS, cogepxalero 2 mkKn (74 KBq), a ans dnyopogeokcuypuguHa — 0,25 mn PBS, cogepxawe-
ro 1075 monb/n B xBOCTOBYHO BeHy [33].

JocTynHbl 1 4OMmKHBI ObITE paccMOTpeHbl Apyrue ansTepHaTuBHEBIE Npouenypsl, He Tpebyowne pagno-
MeTOK [Hanpumep, onpefeneHne ageHo3uHTpudocgartom (ATP) (metog DA) (OECD TG 442A[122]), onpene-
nexHune bpomogeokcuypuangom BrdU (metog ELISA unu FCM) (OECD TG 442B [123]].
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Mpumedvyanne — [ng gononHUTENbHOM MHdopMaummn cMm. [33], [36], [42], [43] v [49].

Mbiwen yeoinnawoT yepes (5 + 0,75) 4 nocne BBeAeHWs MeveHoro pacteopa cornacHo 1ISO 10993-2. Ypoa-
NAKT YLWHON APEHUPYIOLWLXA NnumdaTryeckun y3en. M3beraoT nepekpecTHON KOHTaMUHaLUM 06pasLoB TKaHK.
MoryT 6bITb 06beguHeHbl MMMMaTUYeCcKne yanbl KaX4oW rpynnbl MAn napbl MMMQaTUYeckux y3nos Kagoro
OTAENBHOro XWBOTHOrO. [NpeanoYTUTENLHO NoNyYaTe AaHHbIe OT KaXA0ro MHOWBUAYANBHOMO XUBOTHOMD, Tak
Kak aTo y4uTeIBaeT X BapuabenbHOCTb MEeXAy KaxOblM XUBOTHbIM B rpynne. OgHOKNeToYHble NpenapaTtsl ro-
TOBAT OCTOPOXHbLIM MpodaBnueaHnemM numdarudeckmx yanos yepes cetky 200 MKM 13 HepxaBetoLen ctanu
WMWY HENIOHA Hag KOHTerWHepoM. [1pOMbIBAKOT CUMTO oxnaaeHHbiM PBS B KOHTeMHep Ans yoaneHusa Knetok
13 ceTyartoro hunsTpa. Takum 0bpa3om KOHTEMHEP COOepXUT npenapar kneTtok. [penapaTbl KNETOK ABax bl
NPOMbIBaOT LeHTpUdyrMpoBaHuem 1 pecycnesgvpoBadvem B PBS. KneTtku ocaxgatoTt 5 %-How Tpuxnopyk-
cycHou kncnotoi (TCA) npu Temnepatype (4 = 2) °C Ha (18 £ 1) u. MNocne LeHTpUdyrupoBaHus ocagok pecy-
cneHgupyoT B 1 Mn TCA v nepeHOCAT B CUMHTUINNALUMOHHBIE (DNakoHbl, cogepxalume 10 MN CUMHTUANALWOH-
HOM X1OKOCTM Ans SH-nogcyeTa, unu Ha ramma-cyeTunk ans 123-nogcyeta (cm. [21], [35] v [36]).

MpumeyaHne — B KayecTBe ansTepPHATMBLI MEYEHMWE KIETOK U aHanu3 nponudepaummn KneTok MoryT npoBo-
ante ex vivo (cm. [37] n [38]).

6.2.7 Pe3ynbTaThbl M UX UHTEpPNpeTauuna

N3amepsioT ypoBeHb paguoakTMBHOCTW B KNeTKax NMMaTnyecknx y3noe B euHuLax KonmyecTea B Mu-
HYTY Ha MbIlWb (Cpm/Mbilb) ¢ nocnegyowuM npeobpa3oBaHMeM KOMMYeCcTBO B MUHYTY (Cpm) B pacnag B
MUHYTY (dpm). BelumcnaioT cpegHee M cTaHAapTHOE OTKIoHeHWe dpm ANs No MeHbLUed Mepe Tpex nokasare-
nen AN KaxX4oro XMBOTHOMO WY AN KaX40W rpynnel Mellweid. W3 kaxaoro nonyyeHHoro pesynsrata cnegyet
Bbl4eCTb 3Ha4eHWe POHOBOW BEMUYUHbI.

Mpwn Mcnonb3oBaHMM MeToaa WHAVBUAYanbHON Npobbl TakKe BLIYMCAAIOT cpegHee n cTaHgapTHoe OT-
KNoHeHua dpm Ana KaXgon rpynnbl M3 nATh melwen. OnpegensaloT nHaekc ctumynauum (SI) nytem genenus
Nony4eHHOro cpeaHero aHa4eHusa dpm nccnefoBaHWA Ha 3HaveHns dpm ANsA BHYTPEHHEero KOHTPONsA UCMonb-
3yeMmoro akcTpakTaHTa. 3HadeHue Sl, paBHoe TpeM unu 6onee (= 3,0), cunTaloT NONCKWUTENBHBIM AMS Onpe-
geneHus ncenedyemoro obpasua kak ceHcubunuaaTtopa (cMm. ceeinky [16]).

[nsa nonoxumTenbHbIX KOHTPONbHBIX 06pa3uUoB 3HavyeHusa S| gormkHel 6onee unu paeHel 3,0.

[na 0OCTOBEPHOrO MCCNEeAoBaHNA NONOXUTENBHBIN KOHTPONL clegyeT NpoBoAuTk MO0 OgHOBPEMEH-
Ho, Nnbo B TedeHWe npegwecTeytownx 6 mec [33].

6.2.8 OTueT 06 UccnegoBaHUK

OT1ueT 06 MccnedoBaHUW AOMMKEH BKMKOYaTH!

a) onucaHwe nccriegyemMoro Marepuana/os unu N3genus;

b) npeaHasHayeHHOE ucnonb3oBaHWe/MpUMeHeHe ccnegyeMoro matepuana unu Usgenus;

C) NPYMEHEHHbIN MEXAYHapPOAHbIA cTaHAapT (BKNKYas rog ero nybnukauum);

d) nogpobHoe onvcaHne MEeToAa, MCNOMNb30BaHHOIO NPU NOAFOTOBKE Mccneayemon npobbl Unu ucene-
ayemoro obpasua unu nsgenwus;

€) onucaHne aKcnepMMeHTanbHbIX XUBOTHBIX;

f) cnocob HaHeceHus Npobkl Ha YLK,

g) onucaHwe mMeToAda cnpefeneHns KNneTodHorn nponudepauum;

h) ntoBble OTKNOHEHMA OT NpoLeaypsl;

i) 3anncK HabngeHW, BKNKYas KNMHWYECKUE U Maccy Tena;

j) oLeHKy pe3ynbTaToB, BKMOYasA NONOKUTENbHBIA KOHTPONb;

k) naty nccnenosaHus.

6.3 UccnepoBaHWe Ha MOPCKUX CBUHKAaX ANS BbIABIEHWUA KOXXHOW ceHCcubunusaumm

6.3.1 MpuHUMN

B HacToswwee Bpemsa MCNonb3yT ABe Npobbl HA MOPCKUX CBUHKAaX ANA OnpefeneHus ceHcMbunmnanpy-
tOLLEeRn aKTMBHOCTK XMMUYeckux BewecTB 1 MM — npoba Bronepa (Buehler) 1 GPMT. O6e npobbl cocToAT n3
WHOYKLUMOHHBIX 1 MPOBOKALMOHHLIX (pa3, OXxBaTbiBas TEM CaMbIiM BCE CTaUU TMNEpPYyBCTBUTENBHOCTH.

6.3.2 Bbibop KOHUeHTpauun nuccnegyemon npo6nl

[aHHble meToabl ANs UCcCnefoBaHWs NOTEHLMANBHOIO CEHCUMBUMNMU3UPYIOLLETD AEACTBUS NPOCTLIX XUMU-
YECKUX BELLECTB PEKOMEHA0BaHbI TOMbKO A5 OOHOIO 3HA4YeHWA KOHUEHTPALKMKW Ha Kaxgoe uccneoBaHume.

MpumeyaHnune — Bo3MOXHBIA METOA 3KCTPAKLMK ANA NONMMEPOB NPUBEAEH B NpunoxeHun B.
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6.3.3 ®a3a MHAYKUMNU

CkopocTb ceHcubunusaummn B BoOMbLUOR CTENEHU 3aBUCUT OT MHAYKLUWOHHOW [03bl, kKoTOopas B npobax
Ha MOPCKMX CBMHKax [OMXKHA MO BO3MOXHOCTW BbI3blBaTb pazfpa)xeHwe oT criaboro 0o ymepeHHoro. Ecnn
Nopor pasfpakeHWsl KOXU He OOCTUIHYT, TO BbibupakT Gonee BLICOKYH) KOHLEHTpauuk, KoTopas npu 3ToM
He JOMKHA CKAa3blBaTbLCH Ha 300POBbE XWMBOTHOTO. MIHOYKUWOHHYH 003y B Npobax Ha MOPCKUX CBUHKAX, Kak
npaBuno, BbIGMpaloT HA OCHOBE NpeaBapUTeNbHbIX IKCNEPUMEHTOB, Kak ONMCaHO B MHAMBMAYANbHLIX Npobax
Ha MOPCKMX CBMHKax (cm. 6.5.4.2). HepaszbaBneHHble 3KCTPaKkTbl Ha8 OCHOBE CTaHAapTHLIX PacTBOPUTENEN He
HyXJaloTcs B NpedBapuTenbHbiX UCCNedoBaHUAX.

6.3.4 ®a3a npoBoKauuu

KoHueHTpauuo NpoBoKaUMOHHOM Npobbl B MCCNegoBaHMAX Ha MOPCKMX CBMHKAX Takke onpenensioT B
xode npenBapuTernbHbIX 3KCNEPUMEHTOB Ha XWUBOTHbIX, paHee He NoABepraBLUUXCH BO3LEWCTBUIO Mccneny-
eMoro matepvana. Crnegyet MCnofib30BaTh HaWMBLICLLYK HEpasgpaxalowylo [03y, ONnpeaeneHHy npeasa-
PUTENBHBIMKW OLEeHKaMu. PekomeHayeTcs npumMeHsaTb Gonee Yem Of4HY KOHLEHTPauuUo NS NPOBOKaLWOHHON
npobbl AnsA Toro, 4To6bl YNPOCTUTL OLEHKY PE3ynbTaToB.

6.4 BaxHble pakTopbl, BNUAKOLWME Ha pe3ynbTaT uccnegoBaHus

Broxumuyeckne u CIJM3MHECKME XapakTepncTukn VICCJ'Ie,EIyeMDPI l'IpOGbl MOTYT MOBITMATE Ha Bbl60p nc-
crnepoBaHWs, Tak Kak MeTo4 MakCUManbHOTo BO34eNCTBUA Tp96yeT BHYTPUKOXHOIO BBEOEHUA. Ecnn nccneny-
eMYyH np06y HE OonycKaeTCcAa BBOOUTL BHYTPUKOXHO, TO HEOGXO,EI,VIMO MCNone30BaThb aﬂbTepHaTMBHbII?I MeToa
(T. €. MeCTHOe HaHECEHVIE). 3KCTpaKTbI crnenyert noarotaenmBaTth B aCenNTUYECKNX YCITOBUAX. HECTepMJ'IbeIe
Flp06bl AOTTKHbI BbITh nccnegoBaHbl TONMbKO MeCTHbIM HaHeCeHUeEM, TaK KakK BEPOATHOCTb MMKPOSHOI:'I KOHTa-
MUHaUunu MCCJ'Ie,EI,yEMO]ﬁ I'IpOﬁbI MOXKET 3aTPyOHUTb MHTepnpeTaunio pe3ynbraToB. B Tex cnydasax, Korga crte-
PUNBHOCTB VICCJ'IE,EIyEMOVI r|p06|:.| He MOXeT bbITb rapaHTupoBaHa, HO r|p06y CYUTAKT HEKOHTEMMHMDOBEHHOFI,
MoxXeT bbITb 06ocHOBaHO BHYTPUKOXXHOE BBELEHNE.

BblﬁOp SKCTpareHTa BIMAET Ha 6MO,£I,OCTyI'IHOCTb nccnenyemoro OGDEISLI,E!. XoTa He cywecTsyeTt onTn-
ManbHOro 3KCTpareHTa gnAa BCcex martepuranos, crneagyer BbIGMpaTb OKCTpareHT, KOTODbIﬁ ONTUMU3NPYeT 3KC-
TPakuMw 3a c4eT paCTBOPUMOCTM U NPOHWKHOBEHWUA. KOHLI,eHTpaLIVIFI MCCJ'Ie,D,yE.‘MOI;'I I'IpOﬁbI OOIMKHa ObIThb
MakCUMarbHO BO3MOXHOW, HO He OKa3sblBaTb BIUSHWUSA Ha WHTEpNpeTaunuo pe3yrnbraToB. BonblwnHCTBO KC-
crnepoBaTenemn npennodynTaeT uccrenyemyro r|p06y B BUAe pacTBopa, NOTOMY 4YTO OMNCNEPCKHU CKIMOHHBI K 0b6-
pasoBaHMD OCadka, 4To 3aTpyaHAET TOHHOEe O03UpoBaHne. l'lpmmeparvm QKCTpareHTa ans BHyTpMKO)KHOF‘I NHDb-
eKUuMn cnyXxart CONeBon pacTBOp, NPONUNEHITIMKOINb U paCTUTenbHOEe Macno.

PacxoxgeHwne B pesynbratax, Nony4YeHHbIX pa3HbiMy ﬂaGOpaTOpMHMM, BO3MOXHO MO HECKONbKMM MpU-
YMHaM. CJ'Ie,D,yIOLLI,MG CbaKTOpbl ABNAKTCA CyLWWeCTBEHHbIMK B npouenype NCMbITAHWIA:

- yCnoBuA oxpymammeﬁ cpeabl;

- MECTO BO3OENCTBUS HA XKUBOTHOM;

- MEeTO yaaneHua Bonoc (CTpM)KKaI'E)'pHTbe nnn xmMun4eckasa ,EI,EI'IMJ'IHLI,MFI);

- TUN KOHCTPYKUWK NOOYLEeYKn;

- KONM4ecTBO nccnegyemoro 06|DE!3LI,8;

- YPOBEHb OKKITH3UN;

- BpemMs IKCNo3numn M OCMOTP KUBOTHbIX.

PeakTUBHOCTL XXMBOTHBLIX TAKXKE N3MEHSETCH B 3aBUCMMOCTU OT reHETUYECKUX CbaKTOpOB n YCJ'IOBVIFI CO-
noepxaHuA.

CpaBHEHMB KONMM4YeCcTBa MOAO0MbITHbIX XUBOTHbLIX C MOMOXWUTENBHOMN peaxu,melﬁ Ha NMpoBOKauWK C XW-
BOTHbIMW COOTBETCTBYHLLMX KOHTPOJbHbBIX TPpYNMN ABMAETCA KINH4YeBbIM OJ14 YKa3aHWA Ha MONOXUTENbHbIN pe-
3ynbrat uccnegoBaHMAd, Npyu 3TOM CTeneHb peakuyn NnoMoraeT UHTepPNpeTUpOBaTh pe3ynbraTthl. norpaHMLIHbIe
peakumnn Ha NpoBOKaUnuko Bbonee Bcero pa3pewlaknTca NOBTOPHBIM UCCIiegOoBaHUeM. 'McTonaTtonoruyeckue uc-
crnenoBaHuA, Kak NOKa3aHo, He NOMOTrakT B OLEeHKEe pe3ynbTaToB.

YT106bI rapaHTnpoBaTb BOCNPOMN3BOOMMOCTb N HYBCTBUTEINBHOCTbL, MCNbiTaTelNbHaA na6opaTopvm A0JK-
Ha TakXe nccrnegoBaTth BelwecTBa NOoNOXNTEerNbHOro KOHTPONA anda sanngaunn 1ecT-CUCTeMbl U eMOHCTPa-
UMWY NONOXUTENBbHOINO OTBETA. I'Ipep,nhoMTeano, YTODbI NONOXKUTENbHbLIE KOHTpONK ABMANUCb KOHTAKTHLIMW
annepreHamun B auanas3oHe oT cnaboro 00 ymMepeHHOoro (Hanpmmep, MepKaﬂT069H3OTM830ﬂ, FEKCMHKOPMLIHb[I;'I
anbgermg v 69H3OK8]/IH). Tem He meHee npun geMoHCcTpaunmn cTabuUnNbHOCTU B TEYEHNE NPoOOOCITKUTEINBbHOIO ne-
puoga 6 Mmec nnu bonee HeobsA3aTeNbLHO BKNIOYATE NONOXUTEMNBHLIA KOHTPOINb B KaX4YyH r|p06y, a MOXHO npo-
BOOWUTL €ro C perynapHeiM1 MHTEPBanamMu, He npesbllUaloWnMn 6 mec. B uccnegoBaHumsax Ha MOPCKUX CBUHKaX
B rpynne nonoXMTenbHOrMO KOHTPONA, Kak npaBnuno, NCNONb3YKHT OeCATb XNBOTHbIX. BoamoxHo ucnonb3oea-
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HWe MeHbLUEero Konmn4yectea XMBOTHbIX, €Cli UCcnegoBaHe C BelWeCTBOM NONOXNTEerNbHOINo KOHTPOA NpoBO-
OnTCA Yaule 4em OOWH pa3 B KaXable 6 mec. Cne,u,yeT MCNOMNb30BaTb MO MEHbLUEN Mepe MNMATbk NoAO0NbITHbLIX
XKMBOTHbIX C NONOXUTEINbHbIM BELWLECTBOM U NATbE KOHTPOIbHbBIX XXUBOTHbIX [1]

MpumeyvyaHne — [ns nonyyeHUs NonoXMTENbHOrO OTBETA MOXHO MCMOMbL30BaTh PACTBOPbLI annepreHos, ot
YMEpPEHHBIX 40 CUNbHBIX [Hanpumep, opmanegerna v auHutpoxnopbexson (DNCB)]. Tem He meHee 3TO He rapaHTUpPYET,
YTO @aHanu3 MoXeT UAEeHTUMUMPOBaTL OTBETHBIE peakummn Ha cnabble annepredbl B akcTpakTax us M.

6.5 MeTog MakcumMu3aumm Ha MOPCKUX CBUHKax

6.5.1 MpuHUKMN

[MpoBOOAT OLEHKY NOTEHUMANBHOW cNOCOBHOCTU UccnedyemMoro obpa3sua BbI3biBaTh KOXHYHK CEHCUBU-
NU3auui Ha MOPCKMX CBMHKAX, UCMOMNb3ys METod MaKCMMAaNbHOro CEHCUOWUMU3WMPYIOLLEro BO3OENCTBUSA Ha
MOPCKUX CBUHKAX, NPUMEHSAEeMbIA ANs OAHOKOMMOHEHTHbLIX XMMUYECKUX BeLLecTB.

6.5.2 NpurotoBneHue uccnegyemMon nNpoobl

Wcenepyemyto npoby roToBAT B COOTBETCTBUM C npunoxeHrnem A. KoHueHTpauus nccnegyemon npobel
OOIMKHA ObITh MakCUManbHO BO3MOXHOW, HO HE BNUATL HA MHTEpNpeTaLuio pe3ynstaToB (cM. 6.5.4.2).

MpumevyaHne — BoaMOXKHBLIA MeTOL 3KCTpaKUMK ANSA NOAUMMEPOB NPUBELEH B NMpuioXeHun B.

6.5.3 XXuBOTHLIE U YCNOBUA UX coaepXaHuA

CnenyeT ncnonb3oBaTb 300POBbIX MOMOALIX MOMOBO3PENbIX MOPCKMX CBMHOK-anbOMHOCOB OOHON ayT-
©pegHoin nuHKMK, noboro nona, maccon 300—500 r go Hayana uccnegoBaHus. Ecnmn Mcnonb3yrT CaMoK, TO
OHW OOMXHbI BbITh HE POXaBLUMMKU U He BepeMeHHbIMMN.

AKKNMMMAaTMU3aLND 1 COOEpXKaHWe XMBOTHbLIX OCYLLeCTBNAKT B cooTBeTcTBUM ¢ ISO 10993-2. lMNpeaea-
pUTENbLHbLIE UCCNEeoBaHKs, No HEOBXOOUMOCTH, OOMKHbI BbiTh BLINOMHEHL! HA OOHOW rPyMMne XUBOTHbLIX AMNSA
onpegeneHuns oNTUManbHbIX KOHLEHTpauuin Ans uccnefoBanus (cm. 6.5.4.2).

Ons nccnegosaHWA NOPOLLKOOOPa3sHbIX UK XKUOKWUX MaTepuanos He MeHee 10 JKMBOTHbIX AOMKHbI ObITb
obpaboTaHbl uccrnegyeMoin npoboin U He MeHee MSATU KMBOTHBIX AOSMKHbI ObITe B KOHTpONbHOR rpynne. Mpw
HeobxooMMOCTK ANs NpeaBapuTeNbHbIX UCCIeg0BaHni MCNONb3YHT JOMONTHUTENBHOE KONMYECTBO XUBOTHBIX.

Mpy nccnegoBaHWM IKCTPAKTOR TAKXKE UCMONbL3yHT He MeHee 10 XMBOTHbLIX ANSA KaX0ro 3KcTpakTa, u
He MeHee NATK MOPCKUX CBUHOK B rpynne Ana KOHTponbHoro pacteopa. [Npu HeobxoaumocTy npegBaputenb-
HbIX UCCNeaoBaHWiA UCNOMNb3YHT OOMONHUTENBHOE KONUYECTBO KMBOTHBIX.

Ecnu nccnegoeanmne Ha 10 onbITHLIX M NATHU KOHTPONbHbBIX }XMBOTHLIX AAEeT NOMHOCTLI OTpULaTENbHbIE
pesynesrathbl, TO ManoBeposTHO, YTO AanbHenllee nccregosaHue Ha elle 10 OMbITHLIX U MATU KOHTPOMbHBLIX
KMBOTHbIX NPUBEAET K NONOXMTENbHEIM pe3ynbratam. OOHaKo nNpy pasBUTUKN KakMX-NMMOO COMHUTENbHBIX pe-
aKkuunin HeobxooUMO NPOBECTM MOBTOPHYI NpoBokauuk (cM. 6.5.6). Ecnu comHUTENbHbIE peakunn OCTaKTCH,
TO NPOBOAAT HOBOE MCCnenoBaHne nNo MeHowen mepe Ha 20 onbITHbIX U 10 KOHTPONBHbIX }WUBOTHLIX.

6.5.4 Npouegypa uccnegoBaHUA

6.5.4.1 MoaroToBKa

[o Havyana uccrnefoBaHus LWepCTb Ha ydacTkax HaHeceHus Mccneayemon npobbl Ha KoKy TLaTenbHo
BbICTPUraT.

6.5.4.2 lNpenBaputenbHblie NCCNegoBaHus

lMpeneapuTenbHble MCCNeaoBaHWa nNpeagHasHaYeHbl Ans Toro, YTobbl onpeaennTb KOHUEHTPauWK npo-
Bbl, KoTOpas BygeT ucnonb3oBaHa B OCHOBHOM uccnegosaHuu (cM. 6.5.4.3).

HepassedeHHble 3KCTpaKTbl MPW MCMOMb30BaHNM CTaHOAPTHLIX pacTBopuTenein (Hanpumep, duanono-
rMYeCKNin pacTBOP UK pacTMTeNnbHOEe Macno) He TpebyloT NpegBapuTenbHOro NccrnegoBaHmus.

[na mecTHOro HaHeceHWs MPONUTLIBAIOT NOAXOASW Y (OUNETPOBaNbHYO Bymary, Unu BNUTLIBAKOLLYH
MapneByto nogywedky (o1 4 oo 8 CM2), Unu Kamepy ¢ uccnegyembiM 0bpa3uomM 1 HaknagbiBaoT NOAYLLIEYKY Ha
BbICTPWXKEHHbIA Y4aCTOK KOXW MoA OKKMK3MOHHOW NOBA3KOW, 3aKpenneHHoW BMHTOM Uiy NonoHkon 1 obepHy-
TOW BOKPYT TYNOBULLA XUBOTHOTO.

Mpw 0bepThIBAHWM XUBOTHOMO AN PUKCALUM OKKMIO3MOHHOW NOBA3KM Heobxogumo ybeauTeecs B TOM,
YTO OHa He NpPenATCTBYET HOPManbHOMY AbIXaHWI XUBOTHOTC. [NpegnoyTuTensHo agantueHoe obepThiBaHue,
KOTOpOe JOMKeH AenaTth cneunansHo oOyYeHHbIR nepcoHan.

MecTHO HaHOCAT pasnu4yHblie pa3BefeHWsa nccnegyemon Nnpobel Ha Boka No MeHbLIEN Mepe ABYX XUBOT-
Hbix. Hepes 24 4 yoanawT OKKMIO3WUOHHbIE NMOBA3KW U NOAYLEYKA, OLEHVBAKT COCTOSIHME YHaCTKOB HAaHECEeHWS
Ha Hanuyve 3puMTeMbl U OTeKa, UCMOMb3ys LWKany oueHku MarHyccoHa n Knurmasa, npuBegeHHyo B Tabnu-
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ue 1. Takke BO3MOXHO UCCMNEAOBaHNE PacTBOPEHWNS 0BbEKTa BHYTPUKOXHON MHbEKUMEN NPU UCMOMb30BaHUN
HeTpaauLUMOHHbIX pacTBOpUTENen.

BoamoxHo pazbaBneHue npobbl A5 BHYTPUKOXHOW MHBEKLMUN C UCNONb30BaHUEM HECTAHO4APTHBIX pac-
TBOpUTENEN.

[na mecTHOW dhasbl MHOYKLMK B OCHOBHOM UCCNenoBaHuM BbiIOUpaT Haubonee BLICOKYH KOHLIEHTpa-
LU0, KOTOPas BbI3blBAET 3puTeMy oT cnaboil 4O YMEepeHHON 1 He okasbliBaeT obLero oTpuuaTenbHOro Bo3-
OENCTBUA Ha XUBOTHbLIX B cooTBeTcTBMM ¢ ISO 10993-2. HeobxoamMmo nNoMHWUTL, YTO ANS aKcTpakToB u3 M
MOXeT ObITb HE MoMy4YeH Nopor pasapakeHus. B Takux cnyyasx HeobXxo4nMo UCnonb3oBaTh HAUBLICLLYIO BO3-
MOKHYIO KOHLeHTpaLuuio, HanpuMep Hepa3BedeHHbIA 3KCTPakT. [ins KoHeuYHbIX npoaykTos/MIW goctatouHo mc-
cnepgoBaTh TONLKO Hepa3BeneHHbI 3KCTPaKT.

[na npoBokaUWoHHON a3kl B OCHOBHOM TeCTe BbIGMPaT HAUBLICLLYIO KOHLEHTPaLUWI0, KOToOpas He Bhbi-
3bIBAET apuTEMbI (CM. Tabnuuy 1).

Tabnuya 1— Wkana MarHyccoHa—KnurmaHa

Peakuua Ha annnukauMio NnogyLIeyki Lkana oueHku, 6annsl
OTcyTCcTBME BUOANMbIX M3MEHEHWIA 0
[wnckpeTHaa unu dpparMeHTapHas apuTema 1
YMepeHHas 1 crnowHas aputemMa 2
WMHTeHCMBHasA apuTemMa u/mMnm otex 3

[omxHo ObITe paccMOTPEHO NpeABapuTensHoe BBedeHWe nonHoro agbtoBaHTa ®perHga (FCA) Bcem
KMBOTHBIM.

6.5.4.3 OcHOBHOE MCcCcnegoBaHue

6.5.4.3.1 BHyTpuKokHas MHOYKUMOHHAA da3a

Kaxgomy KMBOTHOMY B BbICTPMKEHHbBIE BHYTPWUIONaTOYHbIE y4acTkM koxun (A, B n C) B cooTBeTcTBUM C
PUCYHKOM 1 MPOBOAAT NapHble BHYTPUKOXHbIE UHBbeKUUW B obbeme 0,1 M KaX4oro 3 HUKenepeyncrneHHoro:

- yyacTok A: cMeck CTabunbHOWM amMynbCuK MoNHoro agbioBaHTa ®peiHga ¢ BeIbpaHHBIM pacTBOpUTE-
nem B cooTHoweHun V/V = 50/50. MpumeHsawoT duamonorndeckuin pacteop (BP, USP unu 3kBUBamneHTHbIRA)
MIW 3KCTParvpyoLLyo XXWAKOCTE/pacTBOPUTENL;

- yyacTok B: mnccnegyemblin obpasel (HepasBefeHHbIM IKCTPAKT); KOHTPOMbHBIM >KMBOTHBIM BBOOAT
TOMbKO SKCTPAareHT/pacTBOpUTEND;

- yyactok C: nccnegyemas npoba B KOHUEHTpaumK, BelbpaHHo ans ydactka B, amynerupoBaHHas co
CcTabunbHOM aMynbcKeil NonHoro agbloBaHTa PpeHda 1 aKCTparvpyloLen XnaKkocTelo/pacTeoputens (pac-
TBOP, NPUMEHEHHBINA Ha yyacTke A) B cooTHoweHun V/V = 50/50; KOHTPOMbHBLIM XUBOTHBIM BBOAAT 3MYILCUIO
3KCTparnpyoLLen XXnaKkocTn/pacTBOpUTENS C agbIOBAHTOM (KOHTPOIMb 3KCTpareHTa).

6.5.4.3.2 MecTHaa nHaykuMoHHas dasa

Yepes (7 £ 1) cyT nocne BHYTPUKOXKHON MHAYKLUMOHHOW (hasbl HAYUHAKOT HaKOXHbIe annnuKkalnm uccne-
AyeMoi npobbl HA BHYTPWUIIONATOYHYK 06NacTb KaXOoro XKMBOTHOMO, MCMONb3yA NoAyLIeYKy Nrowanb npu-
MepHo 8 cm? (cbunbTpoBansHas Gymara unu Mapns), 4ToBbl NOKPLITE YHACTKM BHYTPUKOXKHON MHBEKLIMK (CM.
pucyHok 1). Mpw 3TOM UCNONB3YIOT KOHLEHTpauuWio, BeIOpaHHylo B npolecce npeaBapuTensHOro uccrnegosa-
HWS MPpU MECTHOM HaHeceHuu (ecnv npoBoaunu, cM. 6.5.4.3.1). Ecnu makcumansHas KOHLeHTpaLus, KoTopast
mMoxeT OblTb gocTurHyta B 6.5.4.3.1, He Bbi3blBaeT pasgpaxeHusi, To npegsapuTensHo obpabaTtbiBaoT 06-
nactb annnukaumm 10 %-HblM pacTBopom HaTpusa aogeuuncynedata (SDS), BTepes ero B koxy 3a (24 £ 2) 4
Ao annnukaunn. Kakne-nubo octatkm SDS gonHbl BbiTe yaaneHs! 4O HAHECEHWs NoAYLIEYEK ANs MECTHON
MHOYKUMOHHOW hasbl, Tak Kak ocTaBwmnca SDS moxeT noBnuaTe Ha abcopbumio akcTpakTa. PUKCMpYHOT No-
OYLIEYKN OKKMKO3VOHHOW NMOBA3KOW. YOansaT NOBA3KY M nogyluedkn yepes (48 + 2) u.

lMpeonoyTUTENbHELI CBEXENPUIOTOBMEHHbIE 3KCTPaKkThl. ECnv akcTpakTel xpaHAT bonee veMm (24 + 2) v,
TO UX cTabWNbHOCTL AOMKHA BbiTh NPOBEPEHa.

lMpouedypy C KOHTPOMBHBLIMW }KMBOTHBIMW NMOBTOPAIOT B TOM K€ peXume, NCNonb3ysA TONbKO KOHTPOIb-
HYI0 3KCTPAarMpyoLLyH »UOKOCTb.
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1 — ronoea; 2 — 0,1 MN BHYTPUKOKHBLIX UHBEKUMIA (CM. 6.5.4.3.1); 3 — BbICTPMKEHHAA BHYTpUNonaTo4Has obnacte; 4 — XBOCT,
A, B, C — y4acTKk1 UHBEKLUN

PucyHok 1 — PacnonoxeHue y4acTKOB BHYTPUMKOXHOW MHBEKLWK

6.5.4.3.3 lNpoBoKaunoHHas gasa

[na nccnegoBaHnsa NPOBOKAaLMOHHON ha3bl HEOOX0AUMO criegoBaTh NpoLeaype, ONMCaHHON HIKe:

a) BCexX MOAOMbITHLIX M KOHTPOMBHLIX XMBOTHLIX MpOBOUMPYIOT Yepes (14 + 1) cyT nocne 3aBepLueHus
MEeCTHOW MHOYKUMOHHOW ¢hasbl;

b) ona HepazbaBneHHbLIX UCCNEeaYEMbIX SKCTPAKTOB C UCMOMbL30BAaHWEM CTaHOAPTHLIX pacTBOPUTENEN
(Hanpumep, PU3MONOrMYECKUIn PAcTBOP UMK pacTUTeNbEHOe Macno):

1) KaK NoOZOMbITHEIX, TAK M KOHTPOSbHbLIX XMBOTHbIX 0OpabaTeiBaloT uccnegyemMbiMi U KOHTPOMBHbBIMU
JKCTpakTaMun unn

2) KOHTPOMBHLIX XUBOTHLIX 06pabaTkiBadT Hepa3baBNEeHHON 3KCTPArMpyoLEen XXUAKOCTLH, @ OMNbITHBLIX
XMBOTHBIX — Hepa3baBneHHbIM UccneayeMbiM 3KCTPaKTOM.

[ns npoBokauMoHHON (ba3bl peKOMEHAYETCH NPUMEHEHWE HAUBLICLLEN HEpPA3OpaXatoLLEeN KOHLEHTpa-
LuuKn nccnegyemoi npobel. [Ansa uccnegoBaHus ¢ skcTpaktamu n3 MW npegBaputenbHoe nccrnegoBaHue Ans
onpeneneHns HauBbICLLIE Hepasgpa)katollen KOHLEHTpaunKM 3KCTPaKTOB, Kak NpaBuiio, He npoBodAaT. He-
pa3baBneHHble 3IKCTPaKThl C UCMONb30BAHMEM CTaHOAPTHbIX PacTBOPUTENen, Kak NpaBuno, He NoaBeprawT
npegBapuTENsLHOMY UCCNEAOBAHWKD.

MpyMmeHeHWe BapuaHTa no nepeuyucneHuto b), 1) no3eonsieT onpenenuTh, NOSBNAETCA N Kakasa-nubo
KOXHas peakumns y OnbITHbIX XKMBOTHLIX M3-3a Pa3fpaXeHus, a He 13-3a ceHcnbunuaauum. CornacHo BapuaHTy
no nepevmcreHnto b), 1) Ha ONbITHBIX M KOHTPOIBHbLIX XXMBOTHBIX BO34ENCTBYIOT MCCIeayeMbIM M KOHTPOSTbHbBIM
aKcTpakTamu. Ecrn HabrogatoTes Kakme-nnbo KoXHble peakuun Ha uccrefgyemMble 3KCTPaKThl Y KOHTPOMNbHbIX
YKMBOTHBIX, TO peakuusa MoXeT ObiTb Bbi3BaHa pasgpaXeHneM, a He CeHCcMBbunmusaumnen, Tak Kak KOHTPOmnbHble
XMBOTHbIE NPEXOE HE NOABEPrannch BO3AENCTBMIO UCCNEQYyeMbIX SKCTPaKTOB.

CornacHo BapvaHTy No NnepedncrieHnio b), 2) Ha KOHTPONbHbLIX XXUBOTHLIX HE BO3AEWCTBYHOT UCTBITYEMbIM
SKCTPaKTOM, @ Ha OMbITHLIX XUBOTHLIX KOHTPOMbHBLIM 3KCTPAKTOM. B crnyyae KoxXHbIX peakuuii, HabnogaemMbix
Y OMbITHbIX }XMBOTHbLIX, C KOTOPLIMI HE MPOBOAWUIN NpeaBapuUTeNnbHOe UCCNefoBaHWe, ANS onpefeneHns Hau-
BbICLIEN KOHLEHTPAaL WM 3KCTPAKTOB, HE Bbi3biBaKLLEA pasapaeHne, MoXeT NoHaaA0bUTbLCs AONONHNUTENBHOE
ncenegoBaHue AN UCKITYEHUS NOXHOMNOMNOXUTENbHOMO pesynsraTta;

C) NpU WUCMOMb30BaHWW HECTAaHOAPTHbLIX PacTBOPUTENEN Ha BCEX OMbITHbIX M KOHTPOMbHbLIX KUBOTHbLIX
OOIMKHO 6bITh OKa3aHO BO3OENCTBME NCCeqyeMbIMW KOHTPOMbHbLIMMW 3KCTPaKTaMu;

d) aKCcTpakThl cnefyeT HAHOCUTb MECTHO Ha BbIBpUTLIE YHaCTKU KOXKW, KOTOpbIe He Obinn obpaboTaHbl Ha
cTagvn MHOYKLMKW, TaKne Kak BEpXHAA YacTb DOKa KaXK4oro »XMBOTHOTO, C UCNOMb30BaHNEM COOTBETCTBYHOLUNX
HaknagoKk WNn Kamep, NpoNUTaHHbIX Mccnegyemon npobow Npu KoHUeHTpauun, BoibpaHHoi B 6.5.4.3.1 ons
yyacTka B (cM. pucyHok 1). Ecnv KoHueHTpauwus, BoibpaHHasa B 6.5.4.3.1 onsa yyacTka B, He ABndeTcs Hau-
BbICLLIEN HEpa3apaxkatolwen KOHUeHTpaUMer, To HeobXoAMMO MCMNONb30BaTh HAaWBLICLUYHD HEpa3gpaxatoLLy

12

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/51
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-10993-10-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67436
https://gostexpert.ru/gost/gost-10993-10-2023?utm_source=pdf&utm_medium=67436&utm_term=page

FOCT ISO 10993-10—2023

KOHLeHTpaLuio, onpedeneHHyto Npy npegBapuTenbHoM nccnegosaHnn (cMm. 6.5.4.2). Obbem akcTpakTa, uc-
Nonb3yeMbliA ANA NPONUTLIBAHWSA NogyLueYek/kaMep, AoMKeH OblTh ykasaH u obocHoBaH;

e) nodyLleYkn/Kamepbl OMKHbI ObITe 3atPUKCMPOBAaHbBI OKKIMO3MOHHOW NOBSI3KOW;

f) noBA3Ky 1 nogylueuky yoanawT vyepes (24 + 2) u.

6.5.5 HabnrogeHue 3a XUBOTHLIMU

OcMaTpuBaloT NOBEPXHOCTb TEX YYaCTKOB, KOTOPbIE NMPOBOAMMN NPOBOKALUMOHHYK MPoBY ONbITHBIX W
KOHTPOSbHbIX XWBOTHbIX, Yepes (24 + 2), (48 + 2) 4 nocne CHATWUS NoBA3KW. [INs BU3yanu3aunun peakuuini Koxm
PEKOMEHOYETCA UCMONb30BaTh ECTECTBEHHOE MMM UCKYCCTBEHHOE OCBELLEHWE C MOMHbIM cnekTpoM. Onuchbl-
BalOT U OLEHMBAIOT CTeMNeHb KOXHOW peakuuy, BKMYas apuTemy 1 oTek, B COOTBETCTBUM CO WKanon MarHyc-
coHa—Knurmana, npuBegeHHor B Tabnvue 1, Ana Kaxaoro ydacTka U B Kaxabll MHTepBarn BpemMeHu Habnio-
AeHus. HactosTensHo pekomeHayeTcs, YTobel onucaHwe 6bino caenaHo 6e3 nHdopmauum o Buae obpaboTku
AN5 CKMIOYEHWA NPeaB3ATOCTH B OLEHKEe pe3ynbTaTos.

Ctpukky v BpuTbe criegyeT NpoBoANTb NEPE KaxAbiM LaroM B npoueaype uccnegosadus (cM. 6.5.4.1).
TeMm He MeHee NOBTOpHOe BpuTbe MOXET OblTb HeobBA3aTenbHbIM NOCMe NPOBOKAUWMOHHOW WMMW NOBTOPHOM
NMPOBCOKaLMOHHOKW Npobkl, ecnu XXMBOTHOE Bpunuy 3a CyTKM A0 3TOoro.

6.5.6 OueHKa pe3ynbTaToB

Ecnu ouenka B bannax no wkane MarHyccoHa—Knurmana, nonyydeHHasa B ONbITHOW rpynne, paBHa 1
WY Bbllle, TO Hanu4ne ceHcMbunusauuym NOATBEPXKAAKT B TOM CNy4vae, ecrnu Y KOHTPOINbHbIX }XKUBOTHbIX 3TOT
nokasartene MeHee 1 6anna. Ecnv ouexka B 6annax y KOHTPOMbHbIX XKUBOTHbIX paBHa 1 UNu BbllLe, TO peakuus
KOW OMbITHBIX }XMBOTHbIX, KOTOPasi NPeBLILLAET Haubonee cUNbHY peakuuio, HabngaeMyo B KOHTPOne, fAB-
nseTca pesynstatoM ceHcubunusaumu. Ecnv peakuma comHUTenbHas, TO peKoMeHAyeTCs A0NOoMHUMTenbHas
NpoBOKaLMOHHas npoba AnA NoATBepXKOeHUs pe3ynsTaToB NepBOl NMPOBOKaUMOHHOW Npobkl. PesynsraTt uc-
cnefoBaHva MoxeT ObiTk NMpeacTaBneH B Ka4ecTBe NONOKUTENbHLIX Pe3yNsTaTOB MPOBOKALWMOHHOW Npobbl B
OMbITHOW W KOHTPOINbHOW rpynnax.

WHoraa B onbITHOW rpynne y Gonbluero, 4eM B KOHTPOME, KOMUYECTBa KNBOTHbLIX BbIABMAETCH OTBETHAS
peakuus, ofHaKo MHTEHCUBHOCTb peakuun He BbILe, YeM Y KOHTPOMbHbBIX XKUBOTHBIX. B aToM cnyyae npoBo-
OST OONOMHUTENbHYH0 NPOBOKaLMOHHY Npoby Ana nonyyeHvs bonee YeTkoro oTBeTa opraHuama. [Npu Heob-
XOAMMOCTK ACNONHUTENbHY NPOBOKaLMOHHYO Npoby NpoBoasaT B cpok oT 1 Ao 2 Hed nocne nepBor NpPoBo-
Kauuu. [py 3TOM NPUMEHSIOT ONUCaHHBIN Bbille METOA, UCMoNb3ys Apyron Bok XUBOTHOrO.

6.5.7 OTyeT 06 UccnenoBaHUMN

OTyeT QoMmKeH BKNOYATL CreayLLyo MHOopMaLunio:

a) onucaHue vccneayemoro(bix) obpasua(os) unu nanenus;

b) npegHasHaueHHoe ucnone3oBaHue/npuMeHeHve nccnegyemon npobel unu obpasua;

C) NpMMEHEeHHBIN MeXayHapoaHbIN CTaHAapT (BkNwYas rod ero nybnvkauum);

d) nogpobHoe onvcaHve MeToaa, MCMoMb30BaHHOro NpW NOArOTOBKE UCMLITYEeMOW npobel unv uccneay-
emoro obpasua unu usgenus;

e) ONMCaHWe SKCNepUMEHTarbHbIX XXUBOTHbIX;

f) cnocob HaHeceHUs Ha OMbITHbIE YYACTKU KOXMK;

g) nobble OTKNOHEHWst OT MpoLenypsbl;

h) MapKkupoBKy ONbITHBIX Yy4ACTKOB KOXW M UX ONUCAHWE;

i) oaHHbIE HabNoOEHNUN;

j) oLEeHKy pe3ynbTaTos;

k) naTy uccnegoBaHus.

6.6 MeTop 3akpbiToro y4yactka [npo6a Bronepa (Buehler)]

6.6.1 MpuHuMN

OueHrBaT NOTEHUNANBHYK CNOCOBHOCTL UCCMefyeMOro MaTtepuana Bbi3biBaTb KOXHYH ceHcubunuaa-
LW HA MOPCKUX CBUHKAX.

6.6.2 NpurotoBneHue uccnegyeMomn Npobol

Wcenepyemas npoba gomkHa ObiTb MPUIrOTOBMEHA, Kak U3NoXeHo B npunoxeHun A. KoHueHTpauusa mc-
cnenyemMoi Npobel gomkHa BbITe MO BO3MOXHOCTW HAUBbLICLLEW, HO Be3 BNUAHUS HA UHTepnpeTaunto peaynb-
TaToB (cM. 6.6.4.2). Ecnu nozeonawT dopmMa 1 pa3Mmep, TO YCTPOWCTBA AN MECTHOro NpUMeHeHusa (Hanpu-
Mep, 3MeKTpoAbl) MOTyT BbITh UCNOMNbL30BaHEI 683 NPUrOTOBNEHNS NPOBLI.
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6.6.3 )XuBOoTHbIE M YyCNOBUA cogepxaHue

CnepyeT Ucnonb30BaTh 300POBbIX MONOObIX NONOBO3pEnbIX MOPCKUX CBUHOK-anbbuHocoB nwboro nona
ogHoi ayTbpenHon nuHumn maccoin 300—500 r go Havana uccnegoBaHusa. Ecny ucnonb3yT camok, TO OHU
OOIMXHbI BbITh HE POXaBLUMMKU U He BepeMeHHbIMM.

AKKNMUMATMU3aLNKD M COOEPXKaHWE XMBOTHbLIX OCYLLECTBNAKT B cooTBeTcTBUM ¢ ISO 10993-2. Mpeaea-
pUTenbHbIE UCCNenoBaHNs AOMKHbI ObiTh BLIMONHEHb! HA O4HOWM rPyNne XUBOTHLIX, YTOObI ONpeaenuTL OnTu-
ManbHble KOHUEHTpaumn nccrnegyemMoi npobel (cm. 6.5.4.2).

[nsa nccnenosaHnsi NOPOLKOOBPasHbIX UMW XUOKNX Matepuanos UCNonb3yloT He MmeHee 10 XKMBOTHbIX
Ha Kaxablid uccnenyemblii obpasel, 1 He MEHEE MATU XKMBOTHLIX COCTABMNAKT KOHTPONLHYO rpynny. [JononHu-
TENbHOE YUCMO XKUBOTHLIX UCNOMB3YOT ANA NpoBeAeHUs NpeaBapuTenbHbIX UccnegoBaHuin.

Mpu nccnegoBaHUM SKCTPAKTOB TakKe UCNONb3yloT He MeHee 10 XUBOTHbLIX ANS KaXKA0oro aKCTpakTa U He
MeHee MATU MOPCKUX CBUHOK COCTaBMAKT KOHTPOMNbHYIO rpynny N8 Kaxgoro pacteoputens. [JononHuTtenb-
HOE YWUCNO XKWBOTHbLIX UCMOMb3YIOT ANs NpeaBapuTenbHbIX UCCNeaoBaHun.

Ecnu nccnegoeaHme Ha 10 sKCnepMEHTANbHbLIX M MATU KOHTPOSbHbIX XUBOTHbLIX MOMHOCTLH OTpULa-
TenbHOe, TO ManoBepOSATHO, YTO AanbHelwee nccrnegosaHne Ha 10 aKkcnepuMeHTanbHLIX U MNATU KOHTPOMb-
HbIX XWBOTHLIX 4ACT NONOXUTENBHbIE pe3ynbratel. OQHAaKo, ecnu NpoABATCS KakMe-HUbyab HeoQHO3HAYHbIe
peakuuu, 0omKHa ObiTh BhINONHEHa NOBTOPHAasA NpoBokauus (cMm. 6.5.6). Ecnv comHMTensHbIe peakuumn ocTa-
KOTCH, TO MPOBOAAT HOBOE UccrneaoBaHe He MeHee YyeM Ha 20 onbITHBIX 1 10 KOHTPONBHLIX XKUBOTHbIX.

6.6.4 NMpoueaypa uccnegoBaHus

6.6.4.1 MNMogroToBka

TwaTtensHO BLICTPUTAKOT MMM COPUBAIOT LUEPCTb HA BCEX y4acTKax HAaHeceHUsa nepeq BCEMW 3Tanamu
TECTUPOBaHMUA.

6.6.4.2 lNpenBaputenkcHblie UCccregoBaHus

MpegBapuTenbHble UCCrenoBaHUA NPOBOAAT ANs TOro, YTobbl ONpefenuTe KOHUEHTpauuio uccnegye-
MOW npo6bl, koTopasn byoeT Ucnorb3oBaHa B OCHOBHOM WCCrEAOBaHMW B COOTBETCTBUM C 6.6.4.3.

MW, npegHa3HayYeHHbIe ANA MECTHOMO UCNOMb30BaHWA, U Hepa3BeeHHbIe 3KCTPAaKThbl, NOMyYeHHbIe NPK
WCMOMNb30BaHWM 0OLIUHEIX pacTBOpUTENEN, He TpebyT NpeaBapUTENEHONO UCCNEaOBaHNUSA.

Ons MecTHOro HaHeceHus MPONWTLIRAKT UcCcnedyeMor NpoBOoW WNU 3KCTPaAKTOM (UNLTPOBANbLHYH
Bymary unu rurpocKonMYHy MapreByl nogylleyvyky COOTBETCTRYILMX pa3MepoR, NPUKNaALIBaOT €€ K Bbi-
CTPWXKEHHOMY Y4acCTKy U (DUKCUPYIOT OKKITHO3WOHHOW noBsiskow Ha (6 + 0,5) 4. YTobbl obecneynte NnoTHoOe
npuneraHue uccrnegyeMoun npobbl K KoXe, XMBOTHOE pekomeHayeTcs dukcuposaTe. Ecnu ncnonbayoT obe-
pTbiBaHWE, TO €r0 aAeKBaTHOCThL AOMKHA DbITh OLeHeHa B KaXaoM akcnepumeHTe. OnNUckIBalOT U OLEHMBAKT
CTeneHb KOXHOW peakuuu, BKITKYasa 3puTeMy U OTeK, B COOTBETCTBUM ¢ Tabnuuen 1 (no knaccudpukauymm Mar-
HyccoHa—KnurmaHa) ong kaxgoro yyactka yepes (24 + 2) n (48 + 2) 4y nocne yaaneHusa noBsisku.

MecTHO HAHOCAT YeTbIpe KOHLEeHTpaLMK uccnegyemoi npodel Ha GOKOBYK NOBEPXHOCTL TEMa No MeHb-
el Mepe OBYX XXMBOTHbIX, UCNONb3yd COOTBETCTBYIOLWME annimMkauuun, 1 doUKCUPYIOT OKKIMH3MOHHOW MNOBA3-
koW Ha (6 = 0,5) 4. OnNuCLIBalOT M OUEHMBAKOT CTEMNEHb KOXHOW peakLuun, BKIKYas 3puTeMy M OTeK, B COOT-
BeTCTBMM € Tabnuuen 1 (no knaccudukaumm MarHyccoHa—Knurmana) ans Kaxgoro yjactka depes (24 + 2) m
(48 £ 2) u nocne yganeHusa NoBA3KK.

BribupatoT:

a) Ans MHOYKUMOHHOW a3kl B OCHOBHOM WCCMNEAOBAHUM HAWBLICLLYIO KOHLEHTPALMKD, KOTOPas BbI3blBa-
€T He3HaYMTEeSIbHYH0 3pUTeMY, HO He OKasbiBaeT 0bLLero oTpuLUaTenbHOro BMMSAHUSA Ha OpPraHu3m KUMBOTHOTO;

b) ona npoBokaLMOHHOW a3kl B OCHOBHOM WCC/IeA0BaHWM HaWBLICLUYH KOHUEHTPaUuWi, KOTopas He
BbI3bIBAET 3PUTEMBI.

6.6.4.3 OcHOBHOE MccnegoBaHue

6.6.4.3.1 lHOyKUMOHHaAA dasa

JlokansHO HaHOCAT uccnegyemMelin o6pasel] Ha BBICTPWXKEHHYIO 0BnacTb NeBo BEPXHEN Y4acTh CrUHbI
Ka)KOoro >KMBOTHOTO, MCMOMb3ys COOTBETCTBYIOLLME anniukauWu, NnponuTaHHble B uccriegyemMoin npobe, npu
KOHLIeHTpauuu pacTBopa, BelbpaHHOM No nepeyvncrneHunio a) 6.6.4.2. YoanswT dukcupytowme npucnocobne-
HUSA 1 NoBA3Ky Yepes (6 + 0,5) 4. MNMoBTOPSAIOT 3Ty Npouedypy NocnefoBaTenbHO TPW OHS B Hegesnw B Tede-
Hue 3 Hed. KoHTpOonbHbIM XUBOTHBIM NPOBOAAT BCE NpoLlefypbl B TOM e pexumMe, UCNorb3ys Npu 3TOM TOfMb-
KO KOHTPOMb 3KCTPArupytowen XMaKoCcTu.

6.6.4.3.2 NpoBokauMoHHanA dasa

MpoBoKauMoHHY Npoby npoBogAT yYepes (14 + 1) cyT nocne nocrnegHen MHAYKUMOHHOW anniukauumn
Ha OMbITHBIX M KOHTPOJIbHbIX XMBOTHbIX. [IPOBOKaLMOHHYO NPpoby NPOBOAAT CNOocoBOM OLHOKPaTHOM MEeCTHOM
annruvKauuy Ha BbICTPUMIKEHHbBIN OMbITHLIA YYaCTOK KOXW Ka)K4oro XXMBOTHOIO, UCMOMb3ysA COOTBETCTBYHOLLYIO
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uccnegyemyto npoby B KOHUEHTpauwuu, BeibpaHHOW No nepeuncneHnio b) 6.6.4.2. YgansoT dukcupyowme
npucnocobneHnsa n noasky Yepes (6 £ 0,5) u.

6.6.5 HabnrogeHue 3a XUBOTHLIMU

Mpw HeobxogumocTu, Yepes (24 + 2) 4 nocne NepBOil UMK BTOPO NPOBOKALMOHHOW Npobbl NpoBoaAaT
nubo:

a) yganeHue LWepCcTM Y BCEX KMBOTHLIX Ha OMbITHBIX yHacTKax ¥ OKPYKatolwen ux KoXe ¢ MOMOLEBK KOM-
Mep4ecKM AOCTYMHOIo AenunaTopa B COOTBETCTBMM C NpUnaraeMon K HeMy MHCTPYKLMER UMK

b) BbIOpMBaHWE LLIEPCTM Y BCEX KMBOTHBIX HA OMbITHBIX YHACTKax 1 OKPY>KaroLLEN MX KOXKe.

TwarensHo NPOMbIBAOT AENUNMPOBAHHBINA YYaCTOK TEMMOW BOAOW U BLITUPAKOT XKUBOTHBIX NMOMNOTEHLIEM
nepen Mx BO3BpaLLEHNEM B KINETKU.

Yepes (24 + 2) 4y nocne yganeHus NpoBOKALMOHHLIX HAKMadoK U He MeHee YyeM vepes 2 4 Nocre onucax-
HOW BbiLLe Npouenypbl YOaneHus LWepcTh OLEHUBAKT COCTOAHWE OMbITHLIX Y4aCTKOB KOXWM B COOTBETCTBUM C
Tabnuuen 1. OcmoTp noBTopsAT Yepes (48 + 2) 4 nocrne NPoBOKAaUWOHHOTO Bo3gencTeus. [na Buayanmsauum
peakLMA KOXW PEKOMEHAYETCSA UCNOMNb30BaTh €CTECTBEHHOE UMW UCKYCCTBEHHOE OCBELLEHWE C MOMHbIM CrekK-
TpoM. YTOBblI MCKMHOYNTE NPEAB3ATOCTL B OLEHKE pe3ynbTaToB, PEKOMEHAYETCH UCKMIYMTE MHOpMaLUKo o
NpoBeOeHHbIX NpoLeaypax.

6.6.6 OueHKka pe3ynbTaToB

HomxHa BbiTe NpUMeHeHa Wkana oueHok MarHyccoHa—Knurmana, npusegeHHas B Tabnuue 1.

Ecnu oueHka B 6annax, nony4eHHasi B ONbITHOW rpynne, pasHa 1 unv Boilwe, TO O Hanu4un ceHcnbunm-
3auUu1Kn roBOPAT B TOM CryYae, eCiiv Y KOHTPOMbHbIX KMBOTHBIX 3TOT NokasaTtens meHee 1 6anna. Ecnv oueHka
B Bannax y KOHTPOMbHbIX XMBOTHbIX paBHa 1 UNu Beille, TO PEaKLMA KOXWN OMbITHLIX XWBOTHLIX, KOTOpas npe-
BblllaeT Haubornee cUMNbHY peakuuo, HabrnogaeMyto B KOHTpOne, ABNSAETCH pe3ynsTaToM CeEHCMBUNM3aunm.
[na nogTeBepxaeHUs pe3ynsTaToB NepBOM NPOBOKALMOHHOW Npobbl peKOMEeHAYHT AOMNONHUTENBHY MPOBO-
KauMOHHYyto npoby. Pesynstat ucnbiTaHusa MOXEeT OblTb NMPeACcTaBrneH B KAY€CTBE HacTOThl MOMOXWUTENbHbBIX
pes3ynbTaToB NPOBOKALWOHHOW NPO6bl B ONbITHOW M KOHTPONBHOW rpynnax.

WHorga B onbITHOW rpynne y Bonbliero, 4eM B KOHTPONE, KONMMYeCcTBa XUBOTHLIX BbISBISETCA OTBETHaS
peakunsi, 0OHAKO MHTEHCUBHOCTb peakLUun He Bhille, YeM Y KOHTPOMbHbBIX XUBOTHbIX. B 3ToM criyyae npoBo-
OAT JONOMNHUTENBHYH NPOBOKALIMOHHYO Npoby Ana nonydeHus Bonee 4eTkoro oTeeTa opraHuama. pu Heob-
XOAMMOCTMW JOMOMHUTENLHYIO NPOBOKAaLMOHHY Npoby NpoBoAsT B cpok oT 1 4o 2 Hea nocne NepBoi NpoBo-
kaumu. MNpu 3TOM NPUMEHSIOT ONUCaHHBIN Bbille METOA, UCMONb3ys APYroi 60K XUBOTHOTO.

PekomeHayeTca UCNOMNb30BaThL HOBYIO OTPULIATENbHYH KOHTPOMbHYK Fpynmny.

6.6.7 OT4yeT 06 UccnenoBaHUMN

B oTueT 06 uccnegoBaHMM BKIHOYAKT CNEQYOLLY MHOpMaLUO:

a) onucaHue nuccnegyemoro(six) obpasya(os) unu usnenus;

b) NpuMeHeHHbIR MexayHapoOoHbIN cTaHOAapPT (BKMoYas rog ero nybnukauum);

C) NpegHa3HavYeHHoe UCnonb3oBaHne/MpuMeHeHne necnegyemoro(bix) obpasua(os) unv usgenus;

d) nogpofbHoe onncaHMe MeToaa, UCMOMb30BaHHOIO NPW NOATOTOBKE 1ccregyemMoi npobbel nnu obpasua;

€) onucaHne aKCnepuMMeHTanbHbIX XUBOTHBIX;

f) cnocob HaHeceHWsA Ha OMbITHLIE YYACTKU KOXU;

g) nobble OTKNOHEHWUS OT NPOLEAYPLI;

h) MapKnMpOBKY OMbITHLIX YYACTKOB KOXWU U UX ONUCAHUE;

i) oaHHble HabrgeHU;

j) OLIeHKY pe3ynbTaToB, BK/OYas CTaTUCTUYECKMEe METOAb;

k) oaty nccnegoBaHus.

7 KnioueBble (hakTopbl B MHTepNpeTauuMm pe3ynsraTtoB UCNbITAaHUA

MeToab!l, BKIOYEHHbIE B HACTOALIWA CTaHAAPT, ABMNSOTCA 3HAYMMbBIM WHCTPYMEHTOM npu paspaboTke
©e3onacHoi NpoayKuMK M OOMKHbI ObiTh BLINONHEHEI B COOTBETCTBUM C HaANeKalwuMn MepaMu KOHTPOns
kauecTtBa (Hanpumep, ISO/IEC 17025 vnu GLP) npy ycnoBum, 4To UX BBINONHAET Y UHTEPNPETUPYET 00YyYeEH-
HblA nepcoHarn. Heobxogumo npegocTaBWTh OOKa3aTeNbCTBA TOMO, YTO MOAW, NaHUMpYLWKMe, NpoBoasLme
¥ OLleHUBaKLLMe pe3ynbTaTbl UCCIef0BaHUi, MMEOT COOTBETCTBYIOLLYIO KBanuduKaumio nyTem NOAroTOBKM 1
onbiTa K TaKUM 3afaHusM.

O6HapyxeHHoe NbbIM U3 METOAOB CeHCUBUNU3MpyloLlee OeNCTBME He SBNSETCA NPUYMHOW HEBO3-
MOXHOCTU MPUMEHEHWUS AaHHOMO MaTepuana unu nagenus, Tak kak o6bem obpasya npu NnpoBeaeHun uccne-
OOBaHWIA MOXET CYLLEeCTBEHHO NpeBbIWAaTe 00bEeM, UCNONb3yeMbI B pearnbHbiX YCHOBUSX. YCTAHOBMEHHbIN
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nobbim YTBEPXOEHHBIM METOL0M OTpMLI,aTeanbIFI Sq’)d)EKT cBMOeTenbLCTBYEeT O H906XO}JMMOCTM OanbHenLwe-
ro aHanunaa, 4To NoO3BOJIAT OUEHUTb PUCK NMpK BO30ENCTBUKW Ha YenoBeka.

|_|pOFH03MpYI-OLLI,ME pe3ynbrartbl uccrnegoBaHun, nony4eHHble Npy npouegypax, ONnMCaHHbIX B HACTOALLEM
CTaHOapTe, He MOryT OblTb UCNONb30BaHLI caMu Nno cebe u AOJTKHBI ObITh WMHTEPNPETUPOBaHbl BMeCTe C ApYy-
romn MHCbOpMaUMeF‘I AOnA OUeHKM PUCKa peakuun runepy4yBCTBUTENBHOCTU MKW OPYTUX C|30pM MMMYHOTOKCHUHYHO-
CTH. OTpMLI,aTEJ'IbeII?I pe3ynbraTt He BCcerga WCKI4YaeT BO3MOXHOCTb TOro, 4TO NPOAYKUWA MOXET Bbl3biBaTb
annepru4eckyro peakuyu KOXKW. ﬂ]’lﬂ oBGocHOBaHUA pe3ynbraTta ero HeOﬁXO,EI,VIMO npoBepuTb, NCNONb3yA OpPY-
r’me MCTOYHUKKN VIHCbOpMaLI,VIVI, Takne Kak:

- NPeTeH3nn CO CTOPOHbI N3FOTOBUTENA W NMOKYNaTenA,

- onbIT paﬁOTbl C nagenunamu, cogepxalkmMn CXOOHble COCTaBnALWNE;

- pe3ynbrathbl ANarHOCTUHECKUX np06 B AepMaTonornvecknx KrnHukKax,

- PETPOCNEeKTUBHbIE INNAeMNONorm4eckmne gaHHble.
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MpunoxeHune A
(obsAzaTensHoe)

MoaroToBKa o6pa3LuoB ANA UCccnedoBaHUA KOXHOW ceHCUbunusauum

A.1 O6wmre nonoxeHunA

I'IpM npoeegeHun WUCCreaoBaHUM KOXHOWM CEeHCUMBMIM3aunmn u WMHTEepnpeTaunn pedynbratoB yYUTbIBAKOT XapaKTep,
cTeneHe, NPOOOITKUTENBHOCTE, 4acToTy W YCIOBUA sospgencTeua MW Ha yenoseka. OgHUM 13 CYLWEeCTBEHHbIX yCﬂOBVII:’I
npoBegeHns vccneqoBaHuy ABNAETCH NOArOTOBKA nccnegyemoro oﬁpaau,a.

A.2 Obpazubl ANA NPAMOro KOHTaKTa

A.2.1 Teepable uccnegyemble obpasubl

Teepable obpasubl NOAXoOALEN BHEWHeR DopMbl (NUCT, NNeHKa 1 T. A4.) UCCNeayroT, He Nnogeepras U3MeHeHWaM,
ucnone3ysa obpasubl paamepamm 2,5 x 2.5 cM 1 TonwuHoN, koTopasa bnn3ka K TonwuHe obpasua npu ero KNMHUYECKoM
npyvmeHeHun, Ho He Bonee 0,5 cm. OBpa3subl OTPUMLATENBLHOMO KOHTPOMNSA FOTOBAT aHanoruyHeiM obpasom. OTpuLaTensHeIn
KOHTPOIb AOMKeH BbiTb 630K No BHELLHUM NapameTpaM K uccregyemomy obpasuy 1 He formkeH ObiTb pasgpaxuTenem.
Ecnu He ynaetcs nopgobpate Gonee noaxogsaLLMin KOHTPOMb, MOXHO WMCMOMb30BaTh BMUTHIBAKOLLYD Mapr Kak 3aMeHu-
Tens.

Teepabli o6pasel, MOXET ObITb U3MENB4YeH (MCKITHoYas BO3MOXHOE 3arpsa3HeHne) Unu B JOCTaTOMHOW CTENEHW CMO-
YeH BOAOW MMM MOAXOAALIMM PacTBOPUTENEM, He 0DNagalLluMM paszgpaxarwmnm geicTBruem, YTo obecneymsaeT bonee
TECHBIM KOHTaKT MaTepuana ¢ TkaHamu. Kepamuyeckue matepuansi U3Mens4YatT, 0gHako crneayeT NOMHUTL, 4To (ranko-
XUMWUYECKME CBOWCTBA KEPAMUKL MOTYT M3MEHUTLCA NPY €€ Nepexone B NopolkoobpaaHoe COCTOAHME 13-33 BO3MOXKHOIO
CUMLHOIO BO3OEWCTBUA Ha BMONOrMYeckyto AeATENbLHOCTD.

MopoLwukn (Hanpumep, cynepabcopbeHTbI) NCCNenyoT NpW HENMOCPeaCTBEHHOM HAaHECEHWM UMK MOCIe NpUroToene-
HWUA U3 HUX NAacTbl C UCMONB30BaHWEM NOAXOASLLENO PACTBOPUTENS, MPWU 3TOM NnapannensHo ¢ YBNaXHEHHbIM, paCTBOPEH-
HBIM UMW CyCNeHOUPOBaHHBIM UCCHedyeMbIM MaTepranomM UCTONb3YKT KOHTPOSb C TaKUM Ke 9KCTPareHToM.

MpumedaHue — T[nowaas NOBEPXHOCTU W/WNKU pasMep Y4acTul — CYLLECTBEHHbIe (hakTopkl B GuUonoruye-
CKMX KINETOYHBIX peakuuax, Takux Kak harouutos, KOTOpbIi UMeeT Gonblloe 3HaYeHWe B BOCNaNUTENbHOM U UMMYHHOM
oTBeTax.

A.2.2 XXupokue nccnegyemblie obpa3subl

YKuokocTtu uccnenyoT HepasbaBneHHbIMY NYyTEM MPAMOro HAHECEHUS UMW, €cnv 3T0 HelenecoobpasHo, pa3bae-
NEHHbIMW COOTBETCTBYHLLMM pacTBopuTenemM. KoHTpOnb ¢ MCNOMb30BaHMEM TOTO e pacTBOPUTENS CreayeT OUeHVBaTb
napannensHo ¢ pasbaBneHHON NCNBITATENBHON XNOKOCTLIO.

A.3 OkcTpakTbl U3 uccnegyembix o6pa3uoB

Teepable Matepuansl UCCNEOyoT, NoABEpPras MCCrneaoBaHuiD KCTPakThl U3 HUX. Ecnn vccnenyloT 3kcTpakThl, TO
OHW OOMKHbl BbITh NOArOTOBMEHLI B COOTBETCTBUM ¢ ISO 10993-12, ¢ ncnonb3oBaHWeM MOMASAPHLIX, HENONAPHBLIX U (UnK)
OPYrX Nooxoasawmx KugKocTel, ecnu ato Heobxogumo. Beibop MeTofa skcTpakumnm fomkeH ObiTe 060CHOBaH.
MapannensHo ¢ aKCTpakToM U3 nccrnegyemoro obpaaua UCnorb3yloT KOHTPOIb 3KCTpareHTa.

M puMedvyaHune — ,D,J'Iﬂ NONMMEPHbIX Martepmnanos BO3MOXKHbIA METO[ SKCTPpakUuuM NpuBeneH B NpuUnoXeHnn B.

A.4 JkcTpareHTbl

Ecnu uccnegyemyto npoby nodBepratoT aKCTpakumW, pasbaenenuto, cycneHaMpoBaHWIio UMK CMavnBaHuio, criegyeT
MCMoMb30BaTk COOTBETCTBYIOLLMIA pacTBOPUTENDb, He obradaroLuii pasgpaskatoLmm UM CeHCUBUNUanpyLWUM AeicTBr-
emMm. Cnncok cooTBETCTBYIOWMX pacTBopuTtenen npueedeH B 1ISO 10993-12.

A.5 CtepunbHbIie uccnegyemble o6pasubl

Ecnn KoHe4HbIn NpoaykKT NoCTaenAlT B CTEPUNBHOM COCTOAHWMK, TO nepen M3ayvYeHuem MCCﬂe,ﬂyeMblﬁ mMaTtepuan
noapeprakT CTepunn3aunn Takum Xe MeToaoM. CyLLI,ECTBy}OT onpegeneHHble TOYOHOCTU Npu MCCnedoBaHWK oﬁpaauoa,
CTEPUNN30BaHHbIX OKUCbIO 3TUNEHA, NOCKOMNbKY OKMCb 3TUNeHa W NpoAdyKThl ee OeCTPYKUWMKM MOTYT OKa3blBaTb 6uonoru-
Yeckoe OelcTBUE B UCCNEOoBaHUAX, PeKOMeHO0BaHHbIX HACTOALWLMM CTaHO4apTOM. an OGHapy)KEHMVI peakuunn pasgpa-
XeHusa Heobxoammo pacCMOTpeTb UCCnegoBaHMA 3TONo OTBETa Ha U3denne 0o U nocne ctepunn3aunn OKMCbH 3TUINEHa,
nosponsawLine ,EI,I/ICbCDBDEHLI,MpOBaTb, Bbl3BaHa I 06Hapy}erHaﬂ peakumna OeNCcTBMEM n3ayyvyaemMoro martepuana Uinn oHa
OGyCﬂOBJ'iEHa OCTaTOYHbIM KONMUYECTBOM OKMUCK 3TUNEHA.
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MpunoxeHune B
(cnpaBo4Hoe)

MeTon NMpuUroToBrieHUA 3KCTPAKTOB U3 MOMUMEPHbIX nccnegyemMbix oﬁpasuoa

B.1 Obwme nonoxeHusa

B HacTosAWweM NpunoxeH1 NpUBEAEHO PYKOBOACTBO MO MPUrOTOBMEHWID SKCTPaKTOB U3 MOMMMEpPHbIX ccregyemblx
06pa3uoB AnA MUCNONb30BaHWA B METOAE MakCUMU3auum Ha mopcknx cBuHkax (GPMT). MNMpurotoBneHue akcTpakTa nepso-
HayaneHo onvcaHo B [3], a gononHuTensHasa MHgopmauua npegocTtaenena B D.2 [SO 10993-12:2021.

B.2 MeTtoa npurotoBneHus

B.2.1 NMpeaBapuTenbHaa aKkCTpakuma

Mpouenypy NpegBapyUTENbLHON IKCTPaKLMW NPOBOAAT Ha nccrnegyemom obpasue ons onpefeneHusa Havbonee noa-
XOAALLEro Npouecca aKkcTpakuumn anga ncnonezosanus 8 GPMT.

MeTaHon 1 aueToH SBNAKTCH peKOMEHAYEMbIMI PACTBOPUTENAMW ANA akcTpakumun. Mccneayemelil obpasey pexyT
Ha ManeHbKMe KyCo4KkuM (ecrv BO3MOXKHO) U NoMeLLatoT B ABe otaenbHbie eMmkocT. OT 10- oo 20-kpatHoro obbema Kaxgo-
ro pacteoputens (T. e. ot 10 go 20 Mn pacTBOPWUTENSA Ha KaxKabll rpamm mccnegyemoro obpasua) 0obaenawT B Kaxayo
EMKOCTb, EMKOCTU BCTPAXWMBAIOT NPW KOMHATHOW TemMnepaType ANs 3KCTpakuuu. PacTBopuTens MEHAKT TpU pa3a nocne
KaXKOO0W SKCTPaKUUK BCTPSAXMBaAHWEM, HanpuMep: nocne (4 + 1) 4, (8 £ 1) 4 unu (24 + 2) 4 B Te4eHWe nepuoda ot 24 o
72 4, ucnonb3ys TOT e 00bem CBeXero pacTBoputens. JKCTPaKT cobMpaloT Nocne Kaxaoro nepyvoa akCTpakLuM B OOHY
eMKoCTb. PacTBopuTens yaansaoT BeiNapuBaHuem AN nonyyeHns ocagka.

Haunbonee nogxoasiwmii pacTBOpUTENb ANS UCCNEA0BaHWA ONpenensoT Ha OCHOBaHUKM Macchl Nony4YeHHoro ocaa-
ka. Heobxogumo onpenenuTb NPOLEHTHLIN BbIXOod ocafka. PacTBoputens, fawolwinii Haubonbluee KONMUYECTBO 0CaaKa,
BbIBMPAKT Kak pacTBOPMTENbL 3KCTPaKLMK NS UCCNeoBaHUA KOXHOW ceHoubunmaaumn.

OnpenensioT pacTBOpPMMOCTL ocagka aobaBneHneM OnNMBKOBOTO Macra, aueToHa, MeTaHona vunv OUMETUNCYb-
tokcuga (DMSO). HKuakocTs, pacTBopsaoLWYyo BonbLUyo YacTe 0CafdKka, UCNOMb3YT Kak 3KCTpareHT B MeTOAE MakcHUMu-
3auMmn Ha MopcKMx cBuHKax (GPMT).

I pumMmevyaHmne — Ecnum I/ICCJ'Ie,qyeMbII;I 06paseu PacTBOPAETCA UK pa3naraeTcqd B aleToOHe Unnu MeTaHone nnn
EClnn HEBO3MOXKHO NONy4YnUTb adeKBaTHOE KONMMYECTBO OCafKa, TO B Ka4eCTBEe PAaCTBOPUTENA 3KCTPAKUMM MOXHO NMpume-
HWUTbL N-rekcaH nnun 1:1 cmeckb LUUKNOorekcaHa n nponaHon-Z.

B.2.2 ®uHanLHaaA sKcTpakuus

B.2.2.1 OBwue nonoxeHus

CyuiecTByeT OBa MeTO4a NPUIOTOBMNEHWA MCCNEAYEMOrO pacTBopa U3 3KCTpakTa B OPraHMYECKOM pacTBOpPUTENE.

MeTon 1 npumeHMM, Korga KonMMYeCcTBO OCaaKa, NonyyYeHHOro 3KCTpakunen pacTBOPUTENEM U3 UCCNedyeMoro ob-
pasua, U Macca uccrnegyeMmoro oopasiia OTHOCUTENBHO BEMWKK, YTO NO3BOSIMMIO NOYYMUTh AOCTATOYHbIE KONMYECTBa Ocaa-
ka. JononHuTteneHo metoq 1 ocobo pekoMeHayeTcs Ans oueHkn pucka M, ucnone3ayembix NoBTOPHO [14].

MeTon 2 npuMeHMM, Korga KoNMMYEeCcTBO OCaaKa, NMony4YeHHOro aKCTpakuuen pacTBOpUTENEM U3 UCCedyemMoro ob-
pasua, unu macca uccnegyemoro obpasua oTHoCUTENBHO Mansl. [pumMepamMy NocneaHero ABMAKTCA KOHTAKTHLIE MMH3bI
WINW BHYTPUINa3sHble NUH3bI.

Ona metogoB 1 M 2, napannensHO C 3KCTpakuuen BellecTB M3 nccnegyemoro obpasua, obbem pacTtBopuTens,
paeHbIl 061WemMy obbeMy, UCMONb30BAHHOMY BO BPEMS 3KCTpaKLMK uccriegyemoro obpasua, nogasepraetcsa TOuW e npo-
Leaype KOHLEHTpaLMK, YTO U UCcCneayemMble SKCTPaKThl. STOT KOHTPOMb UCMONL3YETCA KAk OTpUUaTenbHLIA KOHTPOML ANS
KaOoW a3kl UccrnegoBaHus.

B.2.2.2 MNpwroTtoBneHne nccnegyemon npobel no metogy 1

[ns akcTpakumu no metoay 1 nccnegyemyto npoby nomewarot B 10—20-kpaTHbln 06beM COOTBETCTBYOLLEND IKC-
TpareHTa (BbIOpaHHOrO BO BPEMS NPenBapUTENbHOW 3KCTPaKUMKM) U NepemMeLLnBalT BCTPAXMBAHMEM MPU KOMHAaTHOW
Temnepatype. JKCTpakUM0 NPOBOAAT TPWXKALI, 3aMEHAA 3KCTpareHT M NomeLLas ero B OTAENbHYH eMKOCTb. Hanpumep,
3ameHslT Yepe3 (4 £ 1)y, (8 £ 1)y un (24 + 2) 4 v NnpogomxaT B3GanTLIBaTe NPYU KOMHATHOW TEMMNEpPaType B TEYEHME
nepvoga ot 24 0o 72 4 B 3aBUCMMOCTY OT BhILLIENAYMBAHWSA U CTAOUNBHOCTU BELLECTR, 3KCTPArMpyeMbiX U3 UCCNeqyemMoro
Marepuana.

Ocafgok nony4arT BbinapyMBaHUMeM cobpaHHOro pacTBopuTens. MpMMeHaT poTaunoHHbLIA McnapvuTens Npu Hambo-
riee HU3KOW Temrneparype, NPy KOTOPOW BO3MOXHO KOHTPONIMPYEMOE BbiMapyBaHUe Mo CHYDKEHHLIM JaBleHNeM.

Ocafok pacTBOPAKOT B COOTBETCTBYIOLLEM pacTBopuTene (onuBKkoBoe macno/auetoH/ataHon/IMCO), BeibpaHHOM
npy UccrneaoBaHUM pacTBOPUMOCTU BO BPEMSA NpeaBapuTensHOM akcTpakumu. MNpurotaenueaT 10 %-Helid (B/B) uccneny-
EeMOro pacTeopa Onsa BHYTPUKOXHON hasbl MHOYKUnn 1 20 Y%-Hbil (B/B) ANS BHYTPUKOXHOW hasbl MHOYKUMW U NS MECTHOW
thasbl nHaykumm metogom GPMT. [na npoeokaunoHHow hazel GPMT 10 %-Hbii (B/B) pacTBOp NpPUroTOBNSAIOT B pacTBo-
putene. 10 %-Hbllt pacTeop fanee pa3daenawT pacTeoputenemM aAnd nonyyvenusa 1 %-, 0,1 %-, 0,01 %- u 0,001 %-Hbix
nccnenyembix pacTBOpPOB.
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B.2.2.3 lMNMpuroToBneHue uccnegyemoi npobsl o metoay 2

Ona skctpakuum no metogy 2 uccnegyembln obpaseu nomewaoT B 10—20-kpaTHeln 06beM COOTBETCTBYHLLETO
pacTeopuTens (BeiBpaHHOro BO BpeMs NpedBapUTENLHON 3KCTPakUUW) U BCTPAXMBAKOT NPY KOMHATHOW TeMnepaTtype B
TeueHue (24 + 2) 4. PacTBoputens cobupaloT B ogHoi emkocTu. Mpoueaypy aKkCTpakuuy NoBTOPSIOT TPW pasa B TeYeHue
nepvoga ot 24 go 72 4, Kaxabl pas Mcnonb3ys TOT e 06beM CBEeXero pacTBOpUTENnA. JKCTpaKTel cobupalT B OOHON
€MKOCTW 1 pacTBOPUTENb BbiNapuBaT.

[ns BHYTPUKOXHON MHOYKUMOHHOW (haskbl NOMy4YeHHbIE IKCTPaKThl BbINAPMBAOT 40 TEX MOp, NMoKa OCTaTOYHOE KO-
NMYECTBO MUNTNUITATPOB 3KCTPaKTa He PaBHAETCS, UMW CrNerka HWXE MOMoBWHbI NEPBOHAYANbHOMO KONMYecTBa rpaMMoB
npvmeHeHHoro obpasua (T. e. ecnu akcTparvposaHel 10 r uccnegyemoro obpasua, To KOMBMHUPOBAHHBIA 3KCTPaKT pac-
TBOpPWTENSA BbINApUBaloT NPUMEpHO 40 5 Mn), Ny NOnHOCTLI0 Anst nonyyvyeHus ocagka. [Nocne nonyveHus ocagka ero
pacTBOPAKT B COOTBETCTBYIOLLEM pacTBOpuUTENe (BbIOpaHHOM BO BPeMs MpedBapUTENbHOW 3KCTpakumMu) 0o 5 mn. 3T1oT
pacteop cyuTarT 200 %-HbIM UCcrnefyeMbliM PacTBOPOM.

HononHuTtensHo rotoBAT 100 %-Hblid uccnenyemblii pacteop nytem pasbaeneHuns 200 %-Horo uccnegyemoro pac-
TBOpa pacTBOPUTENEM.

Ang MecTHON MHAYKUMOHHOKW hasel npumeHsioT 100 %-Held uccnenyemelin pacteop. [ns BHYTPUKOXKHOW U MECTHOWM
nHAoykunoHHow dhasel pacteoputens B 200 %-Hbix 1 100 Y%-HbIX MccnegyemblX pacTBOpax 3aMeHS0T ONMBKOBBLIM MacIioMm,
KOMBUMHMPYA Mccrneayemblid pacTBOP C paBHbIM 0ObeMOM ONMBKOBOIO Macra v BbiNapuBas pacTBOPUTENb NMOA NOTOKOM
raszoobpasHoro asora.

Ans nposokaunoHHoW dazbl npuMeHaAT 100 %-, 50 %-, 25 %-, 12,5 %- n 6,25 %-Hbli uccnenyemMsle pacTBoOp.I.
100 %-HbIl nccnegyembli pacTBop pasbaensioT pacteopuTenem anst nonydeHus 50 %-, 25 %-, 12,5 %- u 6,25 %-Horo
uccregyeMelx pacTBopoB. PacTRopuTens B MCCNEQyeMbIX PACTBOPAX HE 3aMEHAOT OMMBKOBLIM Macrom s NpoBoKauu-
OHHOW hasbl.

B.3 MeTog makcMmMuzaLmMmn Ha MOPCKMUX CBUHKaX

B.3.1 O6wue nonoxeHus

MeTtog GPMT BbINOMHAIOT, Kak onucaHo B 6.5, 3a UCKNIYEHWEM NPOBOKALMOHHOW (haskl, KOTopas onvcaHa HUXe.
MpoeokauWoHHasa daza ¢ UCMonb30BaHNeM METOAa IKCTPaKLMKM pacTBOpPUTENEM AomkHa BbiTh BuinonHeHa 6e3 okknoan-
OHHOW MOBA3KW.

B.3.2 NpoBokaunoHHasn cpaza

Yepes 2 Hep nocrne HaHECEHWA 3aKpbITOM annnukaumy BCe NOAOMNBITHLIE ¥ KOHTPOMbHbLIE XMBOTHLIE MPOBOLMPYHOT-
csi uccriegyemMeiM o6pasLom.

Mpw akcTpakumnm no metody 1 0,1 mn anuksoTel 10 %-Horo (B/B), 1 %-Horo n 0,1 %-Horo uccnegyembix pacTBOpoB
HaHOCAT MECTHO Ha MpaBblii BOK Kaaoro NogomnbITHOMO XUBOTHOMO WM JKWBOTHOTO OTpMLUATENbHOrO KOHTpond. JononHu-
TeneHo 0,1 mn anukeot 0,01 %-Horo 1 0,001 %-Horo uccnegyembix pacTBOPOB M PACTBOPUTENSA MOMOKMUTENBHOIO KOHTPO-
NSt HAHOCAT MECTHO Ha NeBbIN DOK KaXAoro ONbITHOrO XMBOTHOTO W XXMBOTHOMO OTPULLATENLHOIO KOHTPOMS.

Mpwn akcTpakumm no metoay 2 0,1 mn anukeoTsl 100 %-Horo, 50 %-Horo u 25 %-Horo uccrefyembsix pacTBOpoB
HaHOCAT MECTHO Ha npasbli 60K KaOoro OnbITHOMO XXMBOTHOMO W >KMBOTHOMO OTpUL@TENBHOMO KoHTpond. [JononHuTens-
Ho 0,1 mn anuksoTel 12,5 %-Horo n 6,25 %-Horo uccrnegyemelx pacTBOPOB W PACTBOPUTENS HEraTMBHOMO KOHTPOIMS HaHo-
CAT MECTHO Ha neBbi 60K KaXaoro ornbITHOMO KMBOTHOTO W KWBOTHOIO OTPULATENBHOrO KOHTPOIS.

Mpw skcTpakumm no metogy 1 1M MeTogy 2 XKMBOTHBIX NONOXMTENBLHOIO KOHTpons obpabatkieatoT 0,1 MmN anukeo-
Tbl 0,1 % DNCB (anHuTpoxnopbeHson, JHXB) B aTaHone Ha npaBom 60Ky 1 3TaHone Ha nesom Boky.

MpnmevyaHune — AHanorMyHelM 06pa3oM MOXHO MOCTYMWTE C NPMMEHEHWEM OKKITHO3MOHHOW NOBSA3KK.
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MpunoxeHwne C
(cnpaBo4Hoe)

MeToabl ceHCUBUNNU3aLUK KOXKN 6e3 UCMONL30BaHMUA KUBOTHbLIX

C.1 BeegeHue

C.1.1 UcTopua anbTepHaTUBHbLIX METOAOB MCCNeAoBaHWA KOXHOW ceHCcUbunusaumm

[MonbITKM COKPaTUTL UMM 3aMEHUTHL NPUMEHEHWE XUBOTHBLIX B UCCNEAOBaHNAX TOKCMYMHOCTU MPUBENW K PA3BUTUIO
HOBLIX METOJOB, HE CBA3AHHLIX C XXMBOTHBLIMW. Tak Kak U3HavyansHo MeToAbl Obinv NPUHATLI ONA TECTUPOBAHUA XUMUYE-
CKUX BELLECTB, UHTEPEC K 3TUM HOBLIM METOAAM ANA oueHkM Oe3zonacHocTu nekapcTs U MW Beipoc B nocnegHwe rogsl. [Ans
CeHCUBMNM3aLMK KOXKM 4acTo NPUMEHSAHOT METOOLI MCCNENOBAHNS iN ViVo Ha JXWUBOTHLIX W NIOAAX, TAK Kak OHWU NO3BOMAT
HabnogeHne HebnaronpuaTHOrO pesynsrata (HanpuMep, annepriuyeckoro KOHTAKTHOTO AepMaTtuTa) Ha XUBOM OBBLEeKTe.
Tem He MEHEE MO MEPE Pa3BUTUSA MOHUMaHUS MOMEKYNAPHBIX 1 KNETOYHbIX MEXAHM3MOB MpoLEecca KOXHOW ceHenbunuaa-
LmKn paspaboTaHbl MeToObl ANA OLEHKW NOTeHUMana XMMUYECKUX BELLECTB UMW MaTepuarnoB K KOXHOW CeHcubunusauum,
HE CBA3aHHbLIE C KMBOTHLIMM [57]. 3T MeToabl MOTYT BbITb pasgeneHbl Ha TPU KaTeropuu:

- XUMU4eckue Metofbl (in chemico assays): nccnefoBaHue N npolenypa, CBA3aHHbLIE C MPUCYLLEN peakTUBHO-
CTbI0 MaTepuana, BKroyawLwme ckopee hranKko-XMMUYeCKME U3MEPEHUSA, 8 HE BMoNorM4yeckoe TeCTMPOBaHNE;

- MeToabl MoaenupoBaHua (in silico assays): uccrnegoBaHue UNu Npoueaypa, NPoBoAMMbIE METOLAMKM KOMMbIOTEP-
HOro MOAENMPOBAHNA [HaNpUMep, Tak1e Kak KOMMNbIOTEPHAA MOOENb MOMEKYIbI UIK KINETKW, KOTOpasa TOMHO MMUTUPYET ee
NOBEAEHWUE, UINKN OLIEHKA KONMWYECTBEHHOIO COOTHOLLEHWUS CTPYKTYpa—akTuBHocTe (QASAR)];

- MeToabl in vitro: WccnegoBaHWe Unu npoueaypa, NPOBOAUMBIE BHE XMBOMO OpraHM3ma W Nnpyu KOHTPONUpYyeMbIX
YCINOBUAX (HAaNpUMep, KyNbTYpbl KIETOK B MITaHLIETE).

Ha gaHHbIA MOMEHT HU OOWH U3 BanNWAWPOBAHHbLIX METOLOB B 3TUX KATErOPUSIX HE CMOCOBEH MOMHOCTLID BOCMPO-
V3BECTU TOYHYIO M CMOMXHYIO CETh MEXaHW3MOB MOMEKYMNAPHOro, KNETOYHOTO U OpraHHOro YPOBHEH, KOTOPbIE OEUCTRYIOT B
JKMBBIX OpraHu3Max.

Kak cnencreue, Kaxabld MeTOd NpW MHOMBMAYaNbHOM PacCMOTPEHWM He CnocoOeH MOMHOCTL BOCMPOW3BECTH
cobbiTuA, npuBogsAwme K HebnaronpuaTHoMy peaynstaTty. CKopee, NporHo3 noTeHumana K ceHcubunmaaumm Koxm Xumm-
YEeCcKUM BELLECTBOM B YENOBEKE OCHOBAH Ha MEXaHWCTUYHLIX MNOAX0M4aX, COYETAIOLLMX HECKOMNBKO aHanM3oB B CTpaTernax
uccnenosaHui [66], [70].

C.1.2 MNpouecc ¢ HebnaronpuATHbIM ucxogom (AOP), BeayLWMM K KOXKHOW ceHCcUbMnuaauum

B pykoesogctee OECD onvcaHa nocnegoBaTensHas Lemnb CBA3aHHbIX COBLITUIA Ha MONEKYNAPHOM, KIETOYHOM, TKa-
HEBOM ¥ OpPraHHOM YPOBHSX, BEAYLLUMX K KOXXHOW ceHcubunuaaumm [5].

3OTa cepus cobbITUIA CTPYKTYpPUPOBaHa Takum obpasom, 4Tobbl paspabotaTe M co3gate NoApPObHYHO M CTaHAAPTHYO
KapTUHY MyTW, BEOYLEro K HebnaronpMAaTHOMY Ucxoay, HabnwgaeMoMy BO BCEM OpraHMame (3KUBOTHOM UMK YETOBEKE).

[aHHyto cepuio coBbITUIA HA3bIBAKOT NpoLECCoM ¢ HebnaronpuaTHeIM nexogom (AOP).

[Mpouecc ¢ HeBnaronpuATHeIM ncxogom (AOP) NMMHEeNHO CBA3bIBAET CYLLIECTBYHLLME 3HAaHWUA N0 OOHOWN UITW HECKOIb-
KM CepusiM Criy4alHO CBA3aHHbLIX KITo4eBbIX cobbitui (KE) Mexay ABYMS ToOUKaMu — MOMeKynsapHOe MHULMUPYIoLLee Co-
Boitne (MIE) n HebnaronpuaTHbii ncxod (AO) [56]. MNpouecc ¢ HebnaronpuaTHbIM ncxogoM (AOP) senseTca ueHTpanbHbIM
3NEeMEHTOM TOKCMKonormyeckon 6asbl 3HaHWIA, CO34aHHON ANs NOAAEPXKKU OLEHKM XMMUYECKOro pyUcKa, OCHOBAHHOW Ha
MEXaHWCTUYECKUX PACCYKOEHUSAX.

[Mpouecc ¢ HebnaronpuaTHeiM ucxogom (AOP) ana ceHoMbBunuaaumm KoKW HavyMHaEeTCAa Nocre Bo34encTeua n ab-
copbuun ceHcnbunuavpytollero areHTa. lNocne Toro Kak areHT NMPOHUKaeT B POTOBOW CMNOW KOXW, NMPOUCXOAWUT CEPUS Co-
ObITUIA Ha MONEKYNAPHOM, KNETOYHOM W OpraHHOM YpPOBHSX, NMPYBOAALLAA K HEGNaronpusaTHOW KOHEYHOW TOYKe annep-
rMYECKOro KOHTaKTHOro AepMaTuTa WUnu KOHTAKTHOW rMnepYyBCTBUTENBHOCTU. YEThbIpbMS KNIOYEBLIMU MOMEHTaMKU AN
ceHcnbunuaaumm koxu B AOP siBnsaoTCA criegyrowne:

- kn4yeBoe cobbiTne 1 — KoBaneHTHOEe CBA3bIBaHWE C Benkamu KOXu: MONekynsipHoe WHUUMMpytollee cobblTue
rnocrne NPOHUKHOBEHWSI B POTOBOI CMOW ABNAETCHA HeobpaTuMbiM (hOpMMPOBAHMEM KOMMMEKca ranteH-0enok. B xuBom
opraHuaMe 310 cobbITUE CBA3aHO C BbipaboTKoW cneundmnyHoro oteeta T-KNeTKU NamaTy;

- Kno4eBoe cobbiTue 2 — OTBET KEpPaTUHOLMTOB: 3TOT KIMHYEBOW MOMEHT BKMOYAET akTUBALMKD BUOXMMUYECKMX
nyTer B KEPATUHOLWUTAX U BOCMANUTENbHLIE MEAWATOPHLIE OTBEThI, 8 TAKKE U3MEHEHWS B 9KCTNPECCUM rEHa, CBS3aHHbIE C
MYTAMWU KNETOMHLIX CUTHaNoB, TakMMK Kak arieMeHT OTBeTa aHTUoKkcugaHT/anektpodun (ARE);

- Kntoyeroe cobbiThe 3 — aKkTMBauma OEHOPUTHBIX KNETOK: nogpobHble BuoxuMmnyeckue cobbiTua nocne opmMmnpo-
BaHWA KOMNIeKca rantTeH-0enoK noka NnofHOCTLH He ACHLL. TeM HE MEHEEe M3BECTHO, YTO 3a€MCTBOBaHHLIE NYTW CBA3aHbI
C BOCManeHneM, Tak1e Kak CUrHamNbHbIN MyTb NPOTEUHKMHASEI, aKTUBUPOBAHHOW MUTOrEHOM, W MyTh OTBETA OKCWMOATUBHOMO
cTpecca, KoTopble 0coBeHHO (DUKCUPYIOTCS B KEpATMHOLMTAX W OEHOPUTHBIX KneTkax. OddekTsl Ha KNETOYHOM 1 TKaHe-
BOM YPOBHAX TAKKE MOMHOCTLI0 HE U3BECTHbI, HO BKMNOYAKT 3NMAepMarsHble OTBETHI, B KOTOPLIE BXOAAT:

1) MMMYHHOE pacno3HaBaHWe XMMWUYECKUX anmepreHoB KeparuHouMTaMmu, CneLmann3mpoBaHHbIMK 3nMaepManbHbl-
MW OEHAPUTHEIMU KNeTKamu (T. €. kneTkamu JlaHrepraHca) v AepmansHeIMU AeHAPUTHBIMU KIETKaMU;
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2) oTBeThl B (hOpMe 3KCnpeccuu cneuudunyHbIX MapkepoB KNETOYHOW NOBEPXHOCTW, TaKUX Kak aaresvnBHble Mone-
KyTnbl, XEMOKWHBI U LMTOKMHEI, Takue kak IL-13 wnu IL-12p70, kak npaBnno, BOCMPUHUMAIOTCH Kak CBUAETENLCTBO CO3pe-
BaHWA AeHAPUTHON KNETKM;

- KnioYeBoe cobbiTue 4 — nponudepauunsa T-KNeTKU: Ha OpraHHOM YpPOoBHe (NMUMdaTUYeckne yansl U KoXa) 0TBETaMu
SBNAOTCA:

1) Murpaumsa GeHAPUTHBIX KNETOK B NMMM@aTVYECKU y3en, r4e aHTUreH npeactaBneH MonekynaMm OCHOBHOMO KOM-
nnekca ructocomectumoctu (MHC) k HaTuBHbIM T-nuMmcpoumnTam (T-kneTkam), 1

2) ancpdbepeHumauma u nponudepaunm T-KNeTok Ha annepreHcneynguyeckne akTuBHble T-KNeTkn U T-kneTkn na-
MATH.

®uHansHBIM HOU3NONOrMYEcKUM OTBETOM ABMAETCA NpvobpeTeHWe YyBCTBUTENBHOCTH; KIIOYEBbLIM OTBETOM opra-
HW3Ma — KOXHOe BOcnaneHwWe rnocne nonyyeHWs npoBOKauuMW BeLLecTBOM Ha dhase snucutaumun. 3TOT OTBET CBs3aH
CO CTUMYnAUWEr cneundryHoin T-KneTkM namsTi, NpoM3BoaMMO Ha dpase mHAaykKuuu., OBwmin adbdekT y MrekonuTa-
OLWMX — annepruyecknii KOHTaKTHBIN 4epMaTtuT y NLeld WM ero SKBMBAaNeHT, KOHTaKTHas rMnepyyBCTBUTENBHOCTL Y
rpbl3yHoB [65].

C.1.3 UHTerpupoBaHHble nogxoAbl K UCCNegoBaHMUIO U OLeHKe

IATA ABMAIOTCA NPaKTUYECKMMU, Hay4HO-0B0CHOBAHHBIMM NOAX0AaMM K XapakTepUCTUKE XMMWUYECKOW OnacHoCTH,
KOTOpbIE MONaratTcA Ha WHTErPMPOBAaHHLIA aHanU3 CYLLECTBYOLWER MHPOPMAaLMK B COYETAHUM C MOMy4YeHWeM HOBOW
UHhOpMaLKM NMOCPEACTBOM CTPATENW UCMbITaHWIA. [INsg nporHo3a noTeHumana XMMUYecKnX BELLECTB K KOXHOW ceHcubu-
nM3aunn y YernoBeka ansTepHaTUBHBIE METOAbI, HE CBA3aHHBIE C XWBOTHLIMW, MPUMEHSIHOT B KOMTIEKCE UMW B COYETAHUM C
UMeHLLIeCs COOTBETCTBYIOLLEN MHhOpMaUMEr ANs NOMHOW XapakTepucTUKK BMONorMyeckon KOHeYHoN ToukK. KoHevHasn
TO4Ka ceHcmbunuzauumn MoxeT 6bITe ONpeneneHa nyTemMm NpMMEHEHA MHTErPUPOBAHHOIO MOAX0AA, KOT4a BCH CYLLECTBY-
oWas U HagexHaa HopMaUmMa 0 XMMUYECKOM BeLLIEeCTBE Uy matepuane 00beanHAETCA ¢ OaHHBIMKU BUOXMMUYECKIX
(in chemico), mogenupyembix (in silico) W/unu KNeTouHblX (in vitro) MeETOA0B ANA afeKBaTHOro NPOrHO3MPOBaHMSA TOKCUYHO-
CTWU MaTepuana unmn XMMU4Yeckoro BellecTea. MHorga MHTerpMpoBaHHbIl noaxon MoxeT notpebosate BelpaboTku gonon-
HUTEMBHBLIX AAHHBIX C UCTIONL30BAHUEM MOAXOAOR, HE CBA3aHHbLIX C XKMBOTHBIMM, AN NONYYEHUs NMOMHOW NPUEMIIEMOCTU
OIs MPOrHO3MPOBAaHUA KOHKPETHOW KOHEYHOW TOYKW TOKCUHYHOCTM.

Mpumepamn HabopoB ANA KOXHOW ceHcuBunuaauuu in vitro aenatTca KeratinoSens™, LuSens, U-SENS™, Habop
Onsa aktmeauuu nuHUKM Knetok yenoeeka (h-CLAT) n Habop IL-8 Luc. Habop npsimoi peaktuBHocTh nentugos (DPRA) —
3TO NpUMep ANs KOXHOW ceHcubunusauun in chemico. Npumepamn MmogenvpyeMblx MeETOOOB ceHonbunuzauuu in silico
sensaoTca QSAR Toolbox n nnatdopma mogenvposanve Tlmes MEtabolism, ncnonesyemas ona NnporHo3vpoBaHUs ceH-
cnbunuzaumum koxm (TIMES SS) [56], [67]. HekoTopbie M3 3TMX METOO0B MOryT KOMBMHMpoBaTbea B IATA ons oueHkM no-
TEHUMANa K CEHCUBMNN3aLMM KOXN XMMUYECKWUX BELLECTB NN MaTEPUANOB.

[na cTargapTusauuy oueHky npu nomolly IATA npu NpuHATAKM HopMaTUBHLIX pelteHnii OECD paspaborana pyko-
BOACTBO NMPUHUMMNOB W WabnoHOB AnA coobLUeHMa YCTaHOBNEHHbIX nogxonos (DA) v HaMBUAYanbHbIX MCTOYHUKOB WH-
dopmauun [57], [67]. DA cocTouT U3 Nnpouedypbl MHTEpPNPeTauun 3akpenneHHblx gaHHbelx (DIP), npuMeHsieMoi K AaHHbIM,
BblpaboTaHHLIM C onpeaeneHHsIM HAboPOM UCTOYHMKOB MHhOpMaLUWUK AN BeIBEAEHWUA pe3ynsTaTta, KOTopbIi MOXET BbiTh
UCMONb30BaH CaMOCTOSITENLHO UMM BMECTE C APYTMMU UCTOYHUKaMu WHdopmaumy B |ATA ons yoOBNETBOPEHUS] KOHKPET-
HbIX HOPMaTWMBHLIX HYK,.

[na npuobpeTteHna HopMaTUBHOW NpuemnemocTy IATA ona noTeHuMana K ceHCMOUNu3aumMm KoXn MHTErpupoBaH-
Hble noaxoabl BknodawT DA, B To Bpems kak Ansa kaxporo DA 4eTKo onmcaHsl COOTBETCTBYHOLLAA MHOPMaUMs U KOH-
KpETHBIE MPUMEHSAEMBIE METO/bI, HE CBA3aHHLIE C XKMBOTHLIMUW, @ TAKKe NPegocTaBnseTcs npouenypa ans uHTepnpeTa-
UMM OaHHbIX 3TX 0D003Ha4YeHHbIX MeTonoB. Takum obpasom, DA aBnaTcsa cTpaTterMsMu, OCHOBaHHbIMK Ha MpaBunax,
KOTOpbIE MOTYT UCKIMIOYNTE HEOBXOOUMOCTb 3KCNEPTHON OLEHKM, KaK TONBbKO KOHKPETHBIA NOAXOA ONMcaH, BanuanupoBaH,
CTaHOapTU30BaH U NpUHAT [61].

B pykoeogcTtee OECD 256:2017, npunoxeHue | [124] (cm. Tabnuuy C.1) npuBeaeHo onucaHue 12 HarnagHeIx npea-
METHbIX uccnenoBaHuii DA onsa ceHoUbununaauumn Koxu. HekoTopble M3 HUX B HAcTOSLLEe BPEMS pacCcMaTpyBaTCH B
OECD gna pykoBoacTBa no nccrnegoBaHuaM «YCTaHOBMEHHbIE NOAX0AL! ANS CEHCUBUNU3aLMN KOXKUY.

Tabnuya C.1— lNpeomeTHble uccnegosaHus pykosogctea O3CP 256:2017, npunoxenuve | [124]

lNpeameTHoe nccnegoBaHne Lens

WHTerpupoBaHHbIi NOAX0A CTpaTerum CcneaoBaHuns K naeHTudukaumnm WoeHTndmkauma onacHocTu
OMNAacHOCTK AMs KoK «2 M3 3», OCHOBaHHbIN Ha Lienu HebnaronpusaTHoOro
pesynerata (BASF)

Il MocnenosaTensHas cTpaterua nccnegoeanus (STS) ana noeHTUduka- MaeHTUduKaums onacHoCTK
LUnM onacHocTu ceHcubunuaartopos koxu (RIVM)

1l KoHBelepHbl noaxon 6e3 TeCTUpOBaHUA AN CeHCUBMNU3auumn KoXu MaeHTudukaums onacHoCTH
(I. MaTtneBun4)
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OkoHYaHue mabnuusi C. 1

[MpeomeTHoe UccnegoBaHne Lens

v BepTukansHas MmeTa-mofent Ans MaeHTudgukaunnm onacHOCTM CEHCK- MoeHTudmKaumMs onacHoCTH
6unumsayum koxu (L'Oréal)

\ CrpaTerns WHTErpupoBaHHOIO peLleHns AN8 0nacHOCTW ceHcubunuaa- WaeHTudurkaumna onacHocTu
umu koxu (ICCVAM)

VI CornacoBaHHOe knaccudgmrKkalMoHHOEe OPEBO ANs NPOrHO3a OnacHOCTU WpeHTtndukauma onacHocTu
KoXHoW ceHcnbunuzaumm (EC JRC)

Vi MporHo3 noTeHumana ceHcMBWNM3aTopa, OCHOBAHHbLIA Ha KIKYEBOM MporHosa noteHumana
MOMeHTe 1 + 2. KOMOMHaUWA OaHHbIX PeakTUBHOCTU KUHETUYECKNX
nenTyaoB M aaHHelx KeratinoSens® (Givaudan)

VIII Moaenb MCKyCCTBEHHOW HedpoceTn ana nporHosvposaHmna LLNA EC3 [MporHoa noteHumana
(Shiseido)
IX Batiecosckas cetb DIP (BN-ITS-3) ansa naeHTudUKaUMM ONacHOCTU K MporHos noteHumana

MOLLHOCTU ceHcubunuaartopos Koxwu (P&G)

X STS ana knaccudmkauum ceHCUBUMU3UPYIOLLEH MOLLHOCTU, OCHOBaH- MporHos noTeHuuana
HOW Ha AaHHbIX in chemico wv in vitro (Kao Corporation)

Xl WMHTerpvpoBaHHas ctpaTerusa uccnegoeanus (ITS) ana knaccudumkaunn MMporHos noteHumana
ceHcUbrnuanpyroLlen MoLLHOCTW, OCHOBaHHaA Ha AaHHbIX in silico, in
chemico wv in vitro (Kao Corporation)

Xl DIP onsa oueHku pucka koxHon annepruv (SARA) (Unilever) MporHo3s noteHumana

C.2 AHanuz B YCNOBMAX in vitro ona nccrnegoBaHUA KOXHOW ceHCMBUNU3auum

C.2.1 ObLuMe NnonoXeHus
B C.2 npuBeneHbl 0606LeHna npob ceHcubunusauum Koxu in vitro, BKNOYeHHbIE B HeOaBHUE 0630pbl U MexayHa-
pogHble uccnegoBaHus oueHkum [58], [59], [65], [68].

C.2.2 MeToabl UcnbIiTaHWUA

C.2.2.1 DPRA

DPRA — 310 BUOXMMWYECKUIA METOO, KOTOPbIA KONMMYECTBEHHO ONpPeaenaeT peakuMoHHYK cnocobHOCTL uccneay-
eMOro XMMM4YeCKOro BELLECTBA NYTEM €ro MCTOLWEHNS CUHTETUHECKUMM NENTUAAMW, COAEPKALUMMKN LACTEWNH UM NU3NH.
BbIMMCNAT 3Ha4YeHUs UCTOLLEHWUS, %, U B NMPOrHOCTUYECKON MOAENM KMacCUULMPOBaAHO XMMUYECKOoe BELLECTBO Kak
CeHCMBUNM3aTop UNN HeceHCcMBUIM3aTop KoXK (cMm. Tabnuuy C.2).

Tabnuuya C.2—DPRA

Kntouesoe cobbitve 1. MonekynspHoe nHuuumpyollee cobbiTe CBA3bIBAHUA KOBaneHTHoro benka

Pykosoacteo O3CP TexHuyeckoe pykoeogcTeo OECD 442C [75]

PaBoune nokasarenu ToynocTb 80 %, uyscTBUTENBLHOCTL 80 %, cneunduyHocTb 77 %
(oTBET Oa/HeT)

JkcnepuMmeHTansHas KoHueHTpaumMio LMCTeMHa WK NM3UHA, OCTaloLEerocs B CMHTETUYECKOM Nnentuae, onpe-
cnctema OensoT nocne uHkyGaumn npn Temnepatype ot 22,5 °C go 30 °C Ha 24 4 ¢ uccnegyemMbim
XUMUYECKUM BeLlecTBOM. [nsi noMoLLM B 0BHapYKEHUW CUHTETUYECKME NENTUAbLI codep-
waT peHunanaHuH. KoHueHTpaumMm nenTngos U3MepSIoT BblCOKO3(EKTUBHON XXUOKOCT-
Hoi xpomatorpaduei (BOMX/HPLC) ¢ rpagueHTHOW antoumnen u YO-geTeKkTMpoBaHUeEM
npv anuvHe BonHbl 220 HM

anIHLlMI'I nccecnegoBaHmA OI'IpE,EEEJ'IﬂIOT NpoOUeHTHbIEe NOKa3aTenn y6bIBaHM$I nentTkugoB UUCTenHa v nuanHa v Uc-
nonb3yHT B MOOENWN NPOrHO3MPOBaHWUA, KOTOpas KnaccwcbmumpyeT ncecnegyemoe Xxvmm-
YeCKoe BeleCTBO B OOMH M3 YeTbIpeX KNacCcoB peakTUMBHOCTK, KOTOpbIe pasfeneHbl Ha
CEHCMSMHMSBTOPOB n HeCEHCMSHJ‘Ib‘IaaTOpOB KOXMW
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FOCT ISO 10993-10—2023

OkoHyaHue mabnuus! C.2

Kniodeeoe cobbiTne 1. MonekynspHoe WHULMKUpytowee cobbiTUe CBA3bIBAHWA KOBaneHTHoro benka

CunTbiBaHWE AaHHbIX OTHOCUKTENbHbIE KOHUEHTpauuu nentugoB namepstoT HPLC c obHapyXeHrem npu anuHe
BOIMHbI B 220 HM

Bpemsa Bo3gencTeus 24y

ﬂpHMeHHMOCTb MeTon HenpumMeHMM K TeCTMPOBaHWKD MeTanimyeckux COEOWHEHUI, TakK Kak OHU MOoryT
BCTynaTk B peakunio C Benkammn nocpencTeoOM APYTMX MEXaHWU3MOB, KpOMe KOBaneHTHOro
CBA3bIBaAHWA. Mccne,uyemoe XMMUYecKoe BellecTBO AO0MKHO BbITb MOMHOCTLID pacTBo-
PeHO B HaaneXallem pacTtBopuTene npyv KOHUEHTpauuK B 100 mmons. MccnegosaHue
CMeceln BO3MOXKHO, ECINN UX COCTaB M3BECTEH

MpumeneHue k MA OrtcytcTBre aaHHbix. DPRA paBoTaeT ¢ aueToHUTpunomM, BOAOW, M30NponaHonoMm v aue-
TOHOM. TeM He MeHee MeTOf, BO3MOXKHO, He ByaeT paboTaTe ¢ HEMOMAPHBIMW PacTBO-
putenami MW, Takumm Kak KyH>XyTHOE, XTONKOBOE UM ONMBKOBOE Macno. Tak kak npoba
UCMOMNb3YyeT U3NWLLIEK XMMWYECKOro BeLlecTBa NPoTUB NenTuaoB B npobe, ManoBeposT-
HO, YTo Npoba noaxoaouT Ans obHapyKeHWs: CEHCMOMNM3aTOPOB KOXM B 3KCTpakTax MW

Mpumeuvanune — Cwm. ceoinku [74]—76].

C.2.2.2 KeratinoSens™1)

Habop KeratinoSens™ ucnonb3yeT MMMOPTaNM30BaHHYO NMHUKD aaresmBHbIX KNETOK KEPaTUHOLMTOB YeroBeka,
cofepally penopTepHblA reH nouudepasbl, KOHTPONMPYEMbIA AaHTUOKCMAAHT-0TBETCTBEeHHbIM anemeHToM (ARE) reHa
yenoseka AKR1C2, koTopbli NoBbILLIAOLLE perynupyeTca ceHecubunuzatopammn koxu (cM. Tabnuuy C.3).

Tabnuuya C.3 — KeratinoSens™

Kniouesoe cobeitue 2. AKTMBaUMA annaepmanbHbiX kepaTUHOLMTOBR

PykoBogcteo O3QCP TexHuueckoe pykoBoacteo OECD 442D [79]

Paboune nokasartenu TouHocTb 77 %, YyyBCTBUTENBLHOCTL 78 %, cneumndunyHocTb 79 %

(oTBET Oa/HeT)

JKcnepuMeHTansHas TpaHcreHHasa kneToyHasa nnHuaA KeratinoSens ™ : uMMopTanna3oBaHHana NMMHWA aaresnBHbIX
cuctema KNeToK, MnoryYeHHas W3 KEpaTWHOUMTOB 4YEroBeka, cTabunbHO HakannvearLlmx

penopTepHbIi reH noundepassbl, KoHTponupyembli ARE reHa yenoeseka AKR1C2

MpunHUMN uccnegoBaHWsa KnetouHas nuHua KeratinoSens™ cogepxuT reH nioyudepassl nog TPaHCKpUNLMOHHBIM
KOHTpONeM KOHCTUTYTUBHOIO aktueaTtopa, obbeauHeHHoro ¢ anemeHToM ARE. CurHan
nouundpepasbl ykasbiBaeT Ha akTuBauumio aHgoreHHblx Nrf2-3aBucvMbIX reHOB nyTem
3MeKTPOUIBHBLIX CEHCUDUNMM3AToPOoB KoXW. MIHOYKUMIO reHa noumdyepasbl onpenensaoT
KOMWYECTBEHHO  U3MEPEHWEM  FIOMWHUCLEHLIMK,  NpoM3BOAUMON  cyBcTpatamu
nwouudpepassbl, reHepupyoLLMMK CBeT. MccneayemMbie XMMUYECKME BELLECTBA NPU3HAKT
CEHCUDUNM3AaTOPaMK KOXU, ECTIN OHW BhI3LIBAKOT CTATUCTUYECK 3HAYMMOE MOBLILLEHUE
B aKkTMBHOCTM noyndepassl (1. €. 50 %-Hoe yBenu4eHne) HKe KOHLEHTpaLMK, KoTopas
He BbI3bIBAET 3HAYMTENBHOMO COKPaLLEeHWA B aKTUBHOCTU KMETOK

CunTtbiBaHME KonuyecTtBeHHOe namepeHue (oBHapyXeHMeM MOMUHECLIEHUMW) MHOYKLWW TeHa MoLmn-
[aHHbIX hepasbl

Bpemsa Bo3gencTeus 48 4

[MprMeHnMocTb [poba KeratinoSens™ npumeHUMa K MCCneayemMbliM XMMUYECKAM BeLLecTBaM, BKITH4a-

FOLLMM pasnnyHble opraHudeckie yHKLMOHaNbHbIE FPYnnbl, MEXaHW3Mbl peakLum, MoLL-
HOCTU CEHCMBUNU3aUMK KOXM K (PU3UKO-XMMUYeckne cBolcTBa. [JononHutensHo npoba
NMPUMEHUMAa K pacTBOPUMbBIM XMMWYECKUM BELLECTBaM WU Tem, KoTopble hopMUpyIoT
cTabunbHble AUCNEepCcUM (HanpyUMep, CYCNeH3un Unu KoNnowuabl) B cpeae Bo34encTBrA.

1) KeratinoSens sBnsieTcs TOProBoil Mapkoit nNpogykTa, noctaensemoro Givaudan Schweiz AG, CH-8310 Kem-
ntTane. [JanHaa uHdopmauma npyveegeHa ans yoobeTea nonb3oBaTeneil HAcTOoALLEro cTaHaapTa U He ABNsAeTCs pekna-
moi ISO o3HayeHHoro npoaykra. MoXHO MCnonb30BaTh 3KBMBANEHTHLIE MPOAYKTLI, ECIN MOKA3aHo, YTO OHW NPUBOOAT K
TEM Xe pesynsraTtam.

23

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 30/51
CTpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-10993-10-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67436
https://gostexpert.ru/gost/gost-10993-10-2023?utm_source=pdf&utm_medium=67436&utm_term=page

roCTISO 10993-10—2023

OkoHYaHue mabnuyesi C.3

Kniovesoe cobbiTve 2. AKTBauma annaepMarnbHbIX KepaTMHOUMTOB

[MpumeHeHue Kk MU [aHHble oTcyTcTBYOT. KeratinoSens™ paGotaer ¢ DMSO © BOAHbIMW pacTBOpamu,
HO BO3MOXHO He OByaeT paboTtaTe C HenonspHbIMKW kugkocTaMu gna MW, Takumm
KaK KyHXYTHOE, XJIOMKOBOE WM ONMWBKOBOE Macro, NnoToMy YTO WX 3HadveHusa log P
npesbiwaioT 15,0

MpumedaHue — CMm. cebinkn [77]—[80].

C.2.2.3 LuSens

Habop LuSens ncnonb3yeT MMMOPTaNnM30BaHHYK NUHWI0 KNETOK KePaTUHOLMTOB YeNoBeKa, HakannMBarLLyo pe-
MOPTEPHbIA reH Nourdepasbl Nog KOHTPONeM aHTMOKCUOAHT-0TBETCTBEHHbLIM aremeHToM (ARE) reHa xmHoHa okcngope-
ayktaael kpeicel 1 (NQO1), koTopbiin yeuneH ceHcubunusatopamu koxu (cm. Tabnmuy C.4).

Ta6nuuya C.4— LuSens

Kntodesoe cobbiTue 2. AKTUBaLMUS annaepManbHbIX KepaTuHOLMTOB

Pykosoacteo O3CP TexHu4yeckoe pykosogcTeo OECD 442D

Paboune nokasarenu TouHocTb 74 %, YyBCcTBUTENBHOCTL 74 %, cneundmyHocTb 74 %

(oTBET Oa/HeT)

SKCrneprMeHTanb- TpaHcreHHas KneToyHasa NuHWA LuSens: MUMMOpPTanu3oBaHHaa NMHWUA afrepeHTHbIX Kre-
Hasa cucTema TOK, MOMy4YeHHas 13 KepPaTUHOLMTOB YenoBeka, cTabunbHO HakannuMearLwas penoprep-

Hbl reH noundepasel nog koHTponem ARE reHa kpeickl NQO1

MpyvHUKMN nccnegoBaHna TpaHcreHHan KneToYHasn NMHWA LuSens copepuT penopTepHbli reH nouudepassbl nog
TPaHCKPUNLMOHHBIM KOHTpOMNeM akTueaTtopa, 06beguHeHHoro ¢ aneMeHToM ARE. CurHan
nioundepasbl yKasslBaeT Ha akTMBALUMIO anekTpodunaMm aHaoreHHbix Nrf2-3aBucumbix
reHoB. VMHOYKUMS reHa noundepasbl M3MEPSOT KONMUYECTBEHHO MO JIFOMUHECLIEHLIMN,
npousBogMmoid cybecTpatamn nouudepasbl, reHepUpYOLWMMIA CBET, Kak MHOMKATOp aK-
TUBHOCTM B KNneTKkax hbakTopa TpaHckpunuun Nif2 nocne Bo3aeicTBUA aNeKkTPOUNbHbIX
CEeHCUMBUNM3aTOPOR KOXMK

CyunTbiBaHWE OaHHbIX KonuyectBeHHoe namepeHue (ODHapyXeHWeM MMWHECLEHLMNW) MHOYKLUMW reHa NioLu-
dhepasbl

Bpems BozgencTBums 48 y

MpUMeHNMOCTb MNpoba LuSens npvMeHWMa K uccnegyemblM XUMWYECKMM BellecTBaM, BKIOYaoLWUM

pasnuyHble opraHndeckne (OyHKLWOHAMNBHLIE rPYNMbl, MEXaHU3Mbl peakuum, MOLLHOCTK
ceHCcMBMNM3aL MK KOXKM U (OM3MKO-XMMUYecKne ceoicTea. [lononHuteneHo npoba npumMe-
HUMa K pacTBOPUMbIM XMMUYECKMM BELLLECTBAM UMK TEM, KOTOPLIE (POPMUPYIOT CTabunb-
Hble ANCnepcun (HanpMMep, CyCneH3nM Uk Konnowasl) B cpene Bo3aencTeus

[MpumeHeHue Kk MU [aHHble oTcyTcTRYOT. LuSens pabotaet ¢ DMSO 1 BoOHLIMM pacTBOPUTENSAMK, HO BO3-
MOXHO He ByOeT 3ageicTBOBaThL C HEMNONApPHbIMK pacTBopuTenamu MW, Takumu kak KyH-
JYTHOE, XITOMKOBOE WM ONMBKOBOE MacIo, MOTOMY YTO MX 3Ha4veHus log P npeesiwatoT
15,0

MpumeyvyaHune — CMm. ccbinkm [81]—[84].

C.2.2.4 SENS-IS

Habop SENS-IS aensaeTtcs mogensto in vitro, pa3paboTaHHoM 4N XMMUYECKMX BELLECTB M CMECEN, KoTopasi name-
psieT KE2 nyTem oLeHkW Nnpoduneit akcnpeccumn reHa B Moaensax Koxu yenoseka [Episkin® RhE unu SkinEthic™ RHE1)].
SENS-IS noseonset knaccuduvumpoBaTe CEHCUMBMNN3ATOPLI KOXW MO KateropusMm molHocTu [84]. MNMpoba SENS-IS Banu-
AWpoBaHa B UccnenoBaHum oT MHaycTpun [86], [87] n B HacTosiwee BpeMs oueHmeaeTca EURL-ECVAM (cm. Tabnnuy C.5).

1) Episkin® RhE 1 SkinEthic™ RHE (EPISKIN) aBnsitoTcs npuMepamMi KOMMEpHECKM AOCTYMHbLIX NOAXOALLIMX Npo-
ayktos. [laHHasa nHdopmauus npveedeHa Ans yoobctea none3oeaTenen HacToSLWEro cTaHoapTa U He ABNsieTcs pekna-
Mol ISO o3Hau4eHHOro npogykTa.
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Tabnunua C.5— SENS-IS

Kniowesoe cobbiTre 2. AKTMBaUKMA anuaepmarnbHblX KepaTuHOUMTOR

Pykoeogcteo O3CP

MpoekT 4.107. HOBOE TeXHMYECKOE PYKOBOACTBO — TOKCUIEHOMHbIA aHanui3 Ha 3D
PEKOHCTPYMPOBAHHOM 3NWAEPMUCE ANA  M3MEPEHUS MOLLHOCTM  CeHcubunuzauum
Koxn — npoba SENS-IS

Paboune nokasartenu

TouHocTe 96,6 %, yyBcTBUTENBHOCTE 97,7 %, cneundmnyHocTe 95,2 % [86], [87]

(oTBET OalHeT)
3KcnepuMeHTaneHas Mopenu pekoHCTpympoBaHHOro Yyenoeedeckoro anvaepmuca (RhE) Episkin® RhE wunu
cuctema SkinEthic™ RHE (EPISKIN)

MpuHUMN MccnegoBaHus

WamepstoT akcnpeccuio reHa AByX rpynn reHoB: ogHa rpynna (rpynna REDOX) Bkntovaet
Habop 13 17 reHoB, MMEHLWUX B CBOEM aKTMBATOpe aHTMOKCMOAHTHLIA pearnpyowmi
SMEMEHT U OTCMEXUBAKOLWMNX 3aLUUTHLIE OKUCIUTENBLHO-BOCCTAHOBUTEMLHLIE CUrHAMbLI,
WHOYUMPOBAHHLIE B3aWMOOEWCTBMEM CEHCUMOWMNM3ATOPOB KOXW, CBA3LIBAKOLMX C
aMMHoKUcnoTamu uucTerHa komnnekca Keap1-NRF2 [89]. Bropas rpynna (rpynna
SENS-IS) ekntovaetr Habop n3 21 reHa, 3aAeWCTBOBAHHBIX B BOCMANeHWW, CUrHanax
ONacHOCTU U MUrpaLmy KNeToK ANA peakuun Ha CNOXHBLIA Kackad coBbITUIA, BEOYLLUX K
aKTVBaLMKN OEHAPUTHBIX KNETOK XMMWYECKUM BELLLECTBOM, CEHCUBUMU3UPYIOLLIMM KOXY

CynTbIBaHWE JaHHLIX

KonuuecTBeHHLIW aHanua aKkcnpeccn 64 reHoB, W3MepseMbld  KONMUMYeCTBEHHON
nonMMepasHoi LenHon peakuuen ¢ obpartHoi TpaHckpununein (QRT-PCR)

Bpemsa Bo3gencTeus

15 muH Bo3gencTeug; TkaHn RHE 3atem npombiBatoTes U nocTuHKYBupyloTea 6 4.

[MpMeHnMocTb

lNpoba SENS-IS ucnoneayet 3D TkaHn RHE gnsa 4eTkoro y4erta wara NpoHMKHOBEHWA
CKBO3b KOXY MPOAYKTOB C Pa3HOW pacTBOPUMOCTLIO WM OU3UYECKMM COCTOAHMEM.
SENS-IS moxeT npon3BoanTe KONUYECTBEHHbIW aHANM3 HE TONMbKO XMMUYECKUX BELLIECTB,
HO W HaTypanbHbIX NPOAYKTOB, CMecel 1 roToBbIX uagenuni [90], [91]

MpumeneHue k MA

[Mpoba SENS-IS paboTtaeT ¢ nonspHLIMK (CONMAHON) 1 HENOMNSAPHBIMK (KYHXYTHOE Macro)
HOCUTENAMU 3KCTPAKLUUKM U MOXET ObITh MCMONB30BaHA AMA TECTUPOBAHWA 3KCTPaKTOB
M. B vccnegoBaHvy, NoaTBEPKAAOLWEM KOHLUEMUUIO OLEHKW YYBCTBUTENBHOCTN KON
K akcTpaktam MW, Bbinv npoaHanv3anpoBaHbl NATb U3BECTHLIX CEHCUBMMU3ATOPOB KOXW,
UMEIOLLMXCA B COCTABE MELWLMHCKOrO CWUMMKOHA, W OTpUUATENbHLIA KOHTponb. Bcee
uccriegyemele 0OBbEKTbI SKCTparMpoBaHbl B MONAPHOM (hM3MONOrM4eckuii pacTeop) u
HEMonsipHOM (KyHXYTHOE Macno) pacTBOpPUTENSX W NPaBWnbLHO MAEHTUMLUMPOBaHLI Kak
CeHcUMbununaatopbl MK HeceHcMBUNuaaTopbl KoK [88]

MpumevyaHue — Cm. ccoinkum [85] — [91].

C.2.2.5 Habop IL-18 RHE
OueHka ceHCUBUMNU3aLIUK KOXU NyTeM uamepeHusi 6azansHoro BeicBoboxaeHus IL-18 nocne HaHeceHWss XMMUde-
CKOTro BELLEeCTBa Ha NOBEPXHOCTL pasfena Bo3gyx—kuakocte RHE npusenexa B tabnuue C.6.

Tabnuya C.6 — lpoba IL-18 RhE

Kntouesoe cobeitue 2. AKTUBaUMA anugepmanbHbiX KepaTUHOLMTOR

Pykosogcteo O3CP

Ha HaCTOﬂLLLVII?I MOMEHT HE CYLeCTBYyeT

Paboyne nokasarenu
(oTBET pOa/HeT)

Ha orpaHvyeHHoMm Habope (<10) coeguHeHWA ANA pasnU4YHbIX UCCMefoBaHHbIX Mode-
nen. Angpec u ap. [92] paccuntany pabodne nokaszatenu Ha Habope 13 19 xummuyeckux
BelllecTB. B cTaThe obcyxgalwTcs NATe Mogenei NporHo3vpoBaHus, Jalollne pasHble
pabouve nokasatenu

3KCI'IepVIME.‘HTaJ'IbHa$I
cnctema

Mopenu BoccTaHOBNEHHOro Yernoeedeckoro anugepmuca SkinEthic™ RHE (EPISKIN),
VUmc-EE, EpiCS®a (CellSystems), n EpiDerm™ (MatTek Corp.)° [92], [93], [94], [95]

an/IHLI,I/II'I nccnenoBaHUA

[Nocne xumMuyeckoro BO3OeNCTBMSA aNUOEPMUCKI NodBeprannck npobe uaHecnocobHo-
CTW KMETOK W NoAfepKuBatoLLue cpedbl nonyyeHsl Ans uccnegosanuns IL-18 ELISA

CynTbIBaHWE JaHHbIX

KonwyectBeHHoe ncuncnerue IL-18 ¢ ucnonesoeaHnem ELISA B cpene kynetypbl RHE;
napannenksHo, }Xn3HecnocobHOCTL KNeToK uamepaT Tectom MTT
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roCTISO 10993-10—2023

OkoH4YaHue mabnuuyesi C.6

Kniovesoe cobbiTve 2. AKTBauma annaepMarnbHbIX KepaTMHOUMTOB

Bpemsa BozgencTBus 24 4

MprMeHNMOCTb MNpoba npumeHuMa AnsA MccnegoBaHns pacTBOPUMbIX KOHTAKTHbIX annepreHoB U KaTUoH-
HbIX METANMOB Ha NpeaMeT noTeHuMana K ceHenbunuaauum Koxm [94]

MpumeHeHue Kk MU [aHHble oTCcyTCTBYHT. Tak AaHHas npoba ucnoneayeT TkaHu RHE, oHa, Bo3aMoXHO, ByaeTt
paboTaTk C NONAPHLIMK U HEMOMNSPHBIMK 3KCTpakTamu ns M

a8 VUmc-EE, EpiCS® (CellSystems) saBnseTca npyMepoM KOMMepYecKM AOCTYMHOro Moaxodsilero npoaykra.
HanHasa uHdbopmauma npueodMTcs AngA yao6eTea nonb3oBaTtenell HACTOALLEro cTaH4apTa M He ABNSETCH Peknamoin
ISO o3Ha4yeHHOro NpoayKTa.

b Epiderm™ EPI-200 (MatTek Corp) sBnfeTcs npumMepoM KOMMEPYECKM AOCTYMHOrO MOAXOOALLEro NpomykTa.
[aHHasa nHdopmaumsa npueodMTcs AN yoobcTea nonb3oBaTtenel HAcTOSALLero cTaHgapTa M He ABNSeTCs peknamoi
ISO o3HaveHHOro NpoaykKTa.

C.2.2.6 EpiSensAl)

[Mpoba anngepmanbHon ceHcnbunuaaumnm EpiSensA ucnonb3ayet mogenu TkaHu RhE. Npoba ocHoBaHa Ha MHAOYK-
LIMK MapKEepHbIX reHOB, CBA3aHHbIX C OTBETOM KEPATMHOLMTOB HA BOCMANEHWE U UUTO3aLUNTY B MHAYKLAN KOXKHOW CEHCU-
Bunmaauuu (cm. Tabnuuy C.7).

Tatnuua C.7— EpiSensA

Knioyesoe cobbiTne 2. AKTUBaLMA annaepManbHbIX KepaTMHOUMTOB

Pykosogcteo O3CP Ha HacToAWNA MOMEHT He CyLLIeCTBYET

Paboune nokasatenu TouHocTte 90 %, 4yBCcTBUTENBHOCTL 94 %, cneunMdnyHocTb 78 % [96]
(oTBET OalHeT)

JKcrnepuMeHTansHas Mopgenn BoccTaHOBMEHHOro “enosedveckoro anugepmuca LabCyte EPI-MODEL 24
cucTema (Japanese Tissue Engineering Co., Ltd.)? n Epiderm™ EPI-200 (MatTek Corp.)
[MpyHUKMN nccnegoBaHnA Ota npoba ocHOBaHa Ha WMHAOYKUAWM MHOXECTBEHHLIX MapkepHblx reHosB (ATF3, IL-8,

DNAJB4 n GCLM), cBa3aHHbIX C ABYMsi OTBETaMW KEpaTUHOLMTOB (BOCManUTENbHbLIA UMK
LUTONPOTEKTOPHLIN) B MHAYKLUMM CEHCMBUNU3aLun koK. MexaHncTuyeckasa 3Ha4MoCTb
MapKepHbIX TeHOB noaTBepxaeHa (DOKYCMpPOBaHWEM Ha KIMHOYEBbLIX MOMEKynax, perynu-
PYIOLLMX OTBETHI KepaTUHOUUTOB in vitro (P2X7 ona BocnanuteneHbix 1 Nrf2 ana uurto-
NMPOTEKTMBHbLIX 0TBETOR). [NoBbiwatowan perynauma ATF3 IL-8, unn DNAJB4 n GCLM,
WHOYLMpOoBaHHasA 2,4-AUHUTPOXNop6EH30M0M B KEpaTUHOLMTAaX YEMNOBEKa 3HAYUTENBHO
nogaensietca P2X7 cneundunyHbiM aHTaroHMctom KN-62 nnm Nrf2 siRNA cooTBeTcTBEH-
HO, KOTOpPbLIA NOAAEPKUBAET MEXAHNCTUYECKYIO PENEBAHTHOCTb MapKepPHLIX FreHOB

CyunTbiBaHWE OaHHbIX Konu4yecTBeHHbI aHamnW3 3KCNPeccuM 4eTbipexX MapKepHblX TeHOB, W3MepseMblid
KONWYeCTBEHHOW MONUMepasHoW UenHow peakuuein c obpartHow TpaHckpunuuen (RT-
PCR)

Bpemsa BozgerncTBumA 6y

[MpyMeHMOCTE EpiSensA moxeT OblTb TECTOM CEHCMBWMNM3aUMKM KOXW Ha MEXaHWYECKOW OCHOBE,

NPUMEHMMOM K LUMPOKOMY KPYry XWMWYECKMX BeLUecTB, BKMYasa NUNogunbHble
XUMWYeCKWe BellecTBa W npe-/npo-ranteHsl [97]

Mpumenerune k MU [anHbie otcyTeTByloT. Tak gaHHas npoba ucnonesyeT TkaHn RhE, oHa, BoamoxHo, Bygoet
paboTaTb C NONSPHBIMU M HEMNOMSAPHBLIMKU 3KCTpakTammn nz M

a8 LabCyte EPI-MODEL 24 (Japanese Tissue Engineering Co., Ltd.) sBnsetcA npuMepoM KOMMEPYECKM
OOCTYMHOrO noaxodsllero npogykta. [laHHaa vHgopmauma npuBegeHa ans yaobcTBa nonb3oBaTenieldl HacTOALWEro
cTaHZapTa U He aiBnsieTcs peknamoid ISO o3HavyeHHOro NpoayKTa.

1} EpiSensA asnaeTca npuMepoM KOMMEpYECKN AOCTYMHOMO NoaxofAalero npoaykta. JaHHaa nHdbopMaumus npu-
BefeHa Ang yaobcTBa Nonb3oBaTenei HACTOALLEro cTaHaapTa U He aBnaeTca peknamoi |1SO 03HaYeHHOro NpoayKTa.
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C.2.2.7 SenCeeTox®)

Mpoba SenCeeTox® namepser akcnpeccuio 11 reHoB, CBA3aHHbLIX C CEHCUBUNM3ALMEN KOXM B KepaTUHOLMTax 3D
TkaHel RHE. MNoBkIlWeHHan akcnpeccus reHoB, a Talkke PeakTUBHOCTb M LMTOTOKCUHMHOCTE ONPEAEnsIoT NoTEHLMaN CeH-
cnbunuzaumum Koxu (cm. Tadbnuuy C.8).

Tabnuuya C.8 — SenCeeTox®

Kntouesoe cobeitue 2. AKTMBaLMA anuaepmanbHbiX KepaTuHOUMTOBR

Pykosogcteo OQCP

Ha HaCTDHLLI,MI?I MOMEHT HE CYLLECTBYET

Paboune nokasartenu
(oTBET Oa/HeT)

ToyHocTb 84 %, yyBcTBUTENBHOCTL 81 %, cneunduyHocTs 92 % [99]

SKCHEDMMEHTBH bHaA
cncTema

[Mpo6bl peKOHCTPYMPOBAHHOMO Yenoseveckoro anvgepmuca EpiDerm™ EPI-200 (MatTek
Corp.) u Skin-Ethic™ RhE (EPISKIN)

MpuHUMN MccnegoBaHus

Skcnpeccuto BoceMu Nrf2/ARE, ogHoro AhR/XRE wn pgByx reHoB, KOHTpPONUpYeMbIX
Nrf1/MRE, v3amepsiloT KONMMYECTBEHHOW MONUMMepasHoW UEenHOW peakuueld ¢ obpaTHon
TpaHckpunumen (QRTPCR). MHayunpoBaHWe cnoxXeHus npu Kawaol KOHLeHTpauuu BO3-
OEeNCTBUS COYETAeTCa C AaHHbIMW PEaKTMBHOCTM M LIMTOTOKCMYHOCTW ON5 OMNpeaeneHus
noTeHuMana K ceHcubunuaaumm

CumnTbiBaHWE AaHHbIX

KonuuecTBeHHbld aHanua akcripeccrn 11 reHoe mamepsior gqRT-PCR. Takke onpe-
0enaT XUMUYECKYID peakTUBHOCTE M LMTOTOKCUYHBLIA MnoTeHuMan. PesynetaTtbl 3TUX
WHAWBMAOYaNbHbIX NPob aHanM3npyTcs Npy NOMOLLM anropuTMa, KOTOPbIA BKIHOYaEeT BCe
[aHHble Kaxaon npobbl 4NA NporHo3a noTeHuMana K KoxHON ceHenbunuaawmm

Bpemsa Bo3gencTeus

24 4

[prMeHnMocTb

Mpoba SenCeeTox® MOXeT UCMONb30BATLCS ONSA OLEHKU XMMMWYECKUX U MeTanmmyecknx
CeHCcUBUNM3aTopoB KOXM PasnUYHON MoLHocTM [98]

MpumeneHue Kk MA

Mpoba SenCeeTox® paboTaeT ¢ nonApHeIM (COMNeBbIM) U HENOMAPHBIM (KYHXYTHOE Macro)
AKCTpareHToOM W NpuMeHuma ans ucneltaHus akctpaktos M. B cceinkax [98] u [100] co-
obuwianock, 4yto npoba SenCeeTox® crocobHa TouHO onpefensaTs pacTBOPbl OTAEMNbHbIX
XMMUYECKUX U MEeTannMyeckmx CeHCMOMNU3aToOPOB KOXW, CBA3aHHbIX ¢ MW, akcTparnpo-
BaHHbIX W3 CUMNWKOHa MEAUUWHCKOrO HasHadYeHus, UCNonb3ys NMonspHele ¥ HEMONSPHbIE
pacTBOPUTENW, TakuMe kak pu3pacTBOp W KyHXYTHOE Macno

C.2.2.8 h-CLAT

Habop h-CLAT onpefensieT KonM4eCcTBEHHO M3MEHEHWS B 3KCNPECCUMN MapKepOoB KIETOYHOW NOBEPXHOCTH, CBA3aH-
HbIX C MPOLECCOM aKTWBauMi MOHOLMTOB WM AeHOPWUTHBIX KNEeTOK Nocne Bo34eACTBUA CEHCUMOWNM3aTOPOB KOXW. YPOBHM
3KCMPECCUM MAPKEPOB NOBEPXHOCTW UCNOMNBL3YIOT ANS naeHTUdVKauum ceHcubrnnmaaTopoB U HECEHCUBUNN3ATOPOB KOXM

(cm. Tabnuuyy C.9).

Tabnuua C.9— h-CLAT

Kntouesoe cobeiTue 3. AKTUBALMS anMaepManbHbIX 4eHAPUTHBIX KNEeToK

PykoBogcteo O3CP

TexHuuveckoe pykoBogcteo OECD 442E

Pabo4ne nokasartenu
(oTBET Oa/HeT)

TouHocTb 85 %, yyBcTBUTENBHOCTE 93 %, cneumndunyHocTb 66 %

SKCI'IBDI/IME.‘HTBJ'I bHasA
cuctema

KnetouHasa nuHua hCLAT: MoHOUKWTHAA KNeTovHasa NuHnAa nenkemmnin Yenosexka THP-1

1) SenCeeTox® sBnAeTcs NPUMEPOM KOMMEpYECKM AOCTYMHOMO noaxoasilero npoaykta. faHHas vHdopmaLms
npuvBedeHa And yaobcTea nonb3oBaTenei HacTOALWEro CTaHaapTa u He ABNAeTC peknamoit SO 03HauYeHHoro NpoayKTa.

2T
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OkoH4YaHue mabnuuyesi C.9

Kntoyeeoe cobbiTne 3. AKTMBaUMs anvaepmarnbHblX AeHOPUTHBIX KNeToK

[MpuHUKMN nccnegoBaHus [Mpo6Ga h-CLAT namepsieT M3MEHEHWHA B 3KCMPECCUM MapKEPOB KNETOYHOW MOBEPXHOCTU
CD86 n CD54 Ha kneTtkax THP-1 nocne Bo3gencTBUS MccregyemMoro XMMW4Yeckoro Be-
LecTBa B TeueHne 24 4. 3T MONeKynbl NOBEPXHOCTU ABMAKTCA TUMWYHBIMKU MapKepaMum
MOHOUMTHOW akTuBauuv THP-1 1 MorytT uMWTUpoBaThe akTUBAUMKO OEHOPWUTHLIX KNEeToK,
nmerowyto Bonbllee 3HavYeHWe B NpanlMMpOBaHWK T-KNETOK. MI3aMEeHeHMs B 3KCrpeccun
MapKepoB MOBEPXHOCTU M3MEPSAKT NPOTOYHON LUmMTodnyomeTprer. OnpenenstoT OTHOCH-
TenbHy hryopecueHUMi0 MapKepoB NOBEPXHOCTU MO CPABHEHUIO C KOHTPOMbHLIMU 3KC-
TpareHTaMu M UCMNoMb3yT AnA avddepeHUMauun Mexay ceHCMbunmMaaTopamMm U HeceH-
cubunuaatopamu koxu [104]

CuuTblBaHWUE OaHHbIX YpOBHM 3KCMPECCUU KMNEeTOYHbIX MapkepoB rnoeepxHocT CD86 u CD54 wuameps-
10T MPOTOYHOW LMTOMETPMEN MOCNE OKPAcKW KNETOK aHTUTenamu, MapKMpOBaHHbIMU
dryopoxpomom

Bpemsa BozgencTBma 24 4

[MpUMEHMMOCTb Habop h-CLAT npumeHuma K WccnegyembiM XMMUYECKMM BeLlecTBam, KoTopble

pacTBOpUMbI B MOAXOAALIEM pacTBopuTene unuv opMupyloT ctabunbHble gucnepcuu
B nogxogsiwemM HocuTene. VMccnegyemMele XMMMYecKue BellecTsa CO 3HadeHuamu Log P
Bbllwe 3,5 uMenu TeHAeHUMWIo BelAaBaTh NoXHoNonoxuTeneHble pesynsrartsl [104], [105]

Mpumerenune k MU Oannble otcyteTBytot. h-CLAT pabotaeT ¢ pu3vonormieckMmMm pacTBOpOM WM pacTBoOpuUTe-
namm DMSO, Ho, BO3MOXHO, He ByaeT 3agelcTBOBaTE HENONApHbIE XuakocTn ansa MK,
TAKUMU KaK KYHXYTHOE, XMOMKOBOE UMW ONMBKOBOE Macna, NoToMY YTO ux 3HadeHus log P
npesbiwarT 15,0

C.2.2.9 U-SENS™1)

MeTog uccnegoBaHua akTuBauumy knetodHon nuHum U937 (U-SENS ™) aengetca npobow in vitro, koTopasa konudye-
CTBEHHO ornpegensaeT 3KCNpeccuo MapKkepa KneTovHon noeepxHocTi CD86 npoTodHOM LMTOMETPUE Ha KNETOYHOW NMHUK
rmcTrouuTapHon numdomebl Yenoseka, knetku U937 (cm. Tabnunuy C.10).

Tabnuya C.10 — U-SENS™

U-SENS™ — Knouesoe cobbiTie 3. AKTUBALMWA 3NnOepManbHbiX AeHOPUTHBIX KNeToK

Pykosogcteo O3CP TexHwdeckoe pykoBogcTteo OECD 442E

Pabo4yne nokasatenu TouHocTb 86 %, YyBcTBUTENBHOCTE 91 %, cneunduyHocTb 65 %
(oTBET OalHeT)

Pykosoacteo O3CP TexHudeckoe pykosoacteo OECD 442E

Paboune nokasartenu To4HocTb 86 %, YyBcTBUTENBHOCTL 91 %, cneundmnyHocTs 65 %

(oTBET OalHeT)

3KcnepuMeHTanbHas KnetoyHasa nuHua U-SENS™: U937, kneTouHas NMUHKUA MMCTUOLMTAPHON NMMMAOMbI Yeno-
cucTema Beka

MpuHumn nccnegoearua | CD86 cuuTatoT KO-CTUMYNUPYHOLLEed MOINEKYNoKW, KoTopas MOXeT MMUTUPOBATb MOHOLWT-
HYI0 aKTVBaLWIo, 3aHMMAaIOLLYIO KNIOYEBOE MECTO B NpaMUpOBaHun T-KneTok. MameHeHns
3KCnpeccun Mapkepa KrneTovHow nosepxHocTu CD86 namepsoT METOAOM NMPOTOYHOW LUTO-
METPUM NOCNe OKpalUMBaHWA KNETOK, Kak NPaBuno, aHTUTeNnaMu, MapkupoBaHHbeIMU dryo-
pecuenHnsoToumnaHatom (FITC). OgHoBpeMeHHO NPOBOAAT U3MEPEHME LIMTOTOKCUYHOCTH
(Hanpumep, ucnone3ysa Pl) Ana oueHKW, NPOMCXOAMT MW NOBLILIAIOWAS PErYNSAUMA SKCNPEC-
CcUM Mapkepa KneTtodHol nosepxHocTk CD86 npu cyBUMTOTOKCUYHBIX KOHUEHTpauusax. Boi-
yncnAT MHaeke ctumynauum (Sl) mapkepa knetouHon noBepxHocTv CD86 no cpaBHeHMIo C©
pacTBOPUTENEM/KOHTPOMEM HOCUTENS U UCMOMbL3YIOT B NMPOrHOCTUYECKOW MOAENW Ans Noa-
OEepXKU pasnuyna Mexay ceHcubunuaatopami U HeceHcubunuaatopamu koxm [104]

1) U-SENS siBnsieTcs TOproBoi Mapkoi npoaykTa, noctasnsemoro L'Oréal, 41 ynuua Mapr, Knuw, 92110. JavHas
MHopMaLms npveedeHa Ans yaobcTeBa nonb3oBaTerneil HacTosALWero ctaHaapTa v He siensetcs peknamoi SO o3HaveHHoro
npoaykta. MoxHO Mcnone30BaTh 9KBMBANEHTHLIE MPOAYKTHI, ECN NOKa3aHo, YTO OHU NPUBOGAT K TEM e pesynsraTtam.
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OkoH4yaHue mabnuuess C.10

U-SENS™ — Kntovesoe cobbiTe 3. AKTBaUns anuaepmMarbHbiX AeHAPUTHBIX KNeToK

MameHeHMs 3KcnpeccuM Mapkepa KrneTodHoW noBepxHocTM CD86 MamepsaoT MeToaoM
MPOTOYHON LMTOMETPUM TMOCMNE OKPalUVBaHWS KIETOK, Kak MpaBuno, aHTUTenamu,
MapK1poBaHHbIMK dnyopecuenHusoTnoumaHarom (FITC)

(45 +3)y

CynTbIBaHWE OaHHbIX

Bpema Bo3gencTeus

lMpoba npumeHumMa K WCCNELYEMBIM XMMWYECKMM BELLECTBaM, KOTOpbIE pPacTBOPWMMbI
unu chopMupyoT cTabunbHble AMcnepcuy (T. €. KOMnowug UMM CYCMEeH3WH, B KOTOPbIX
vccrnegyeMoe  XMMUYECKOE BelecTBO He ocaxpgaetcs nubo He oTgensietcs  oT
pacTBOpuUTENs/HOCUTENS Ha pa3sHble dhaskbl) B NoAXoAsLWeM pacTBopuTene/Hocutene [104]

[MpnMeHnMocTb

[anHole oTcyTtcTBytoT. U-SENS pabotaer ¢ ¢M3nMONOrMdeckum pacTBOpPOM U
pacteBopuTenamu DMSO, Ho Bpag nu BygeT paboTaTb ¢ HEMONAPHLIMW PAcTBOPUTENSAMMN
MW, Takmmm Kak KyHKyTHOE, XJTOMKOBOE UMK ONMBKOBOE MAacna, NoTOMY YTO UX 3HAYeHUs
log P npeBsiwatoT 15,0

MpumeHeHue k MA

C.2.2.10 Hatop IL-8 Luc

Habop penopTepHoro reHa uHTepnenknH-8 (npoba IL-8 Luc) ncnoneayet penopTepHyto KNeTky IL-8, nonyyeHHyo
n3 THP-1 (knetkm THP-G8), koTopaa no3BonseT KONWYECTBEHHO M3MEPUTb UHOYKUWIO reHa niouyvdepassl nytem obHa-
PY>XEHUSA NMIOMUHECLIEHLIMW N3 3apekoMeHoBaBLUMX ceba cybeTpaTor nioundepaskl, NpoayLMpYOLWMX CBET, B Ka4YecTee
nHaunkatopa aktuBHocTy IL-8 n GAPDH B kneTkax nocne Bo3gencTBUS XMMUYECKUX BELLECTB, CEHCMBUMM3NPYIOLLIMX KOXY
(cm. Tabnumuy C.11).

Tabnuya C.11 — lNpoba IL-8 Luc

Kntouesoe cobeiTue 3. AKTUBaLMS anMaepManbHbIX AeHAPUTHBIX KNEToK

Pykosogcteo O3CP

TexHuuveckoe pykoBogcteo OECD 442E

PabGo4yne nokazarenu

To4HocTe 86 %, vyBcTBUTENBHOCTE 96 %, cneundunyHocTb 41 %

(oTBET Oa/HeT)
3KkcnepMMeHTanbHas KnetouHas nuHua IL8 Luc: penopTepHas knetodHas nuHua IL-8, nonyyeHHaa ma THP-1
cuctema (THP-GS8)

MpuHUKMN MccnenoBaHus

[po6a IL-8 Luc ncnonb3yeT penopTepHyo KNeTOYHYH NuHKK IL-8, nony4deHHyto nz THP-1,
THP-G8, kotopasa HakannuBaeT cTabunbHbI niouudepasHold opaHkesbln (SLO) u cTa-
BunbHLIA NoUMdepasHblil kpacHbii (SLR) reHel nioumdepassl No4 KOHTPONEM akTMBaTo-
poe IL-8 n rnnuepaneaerng 3-cpocdat gernaporeHassl (GAPDH) cootBeTcTBEHHO (1). 3TO
NMO3BONAET KONMUYECTBEHHO M3MEPUTL MHOYKLMIO reHa nouudgepassl nytem obHapyeHus
MHOMUWHECLIEHLIMM U3 3apeKkoMeH0BaBLLMX cebsa cybcTpaToB noumdepasel, NPOU3BOAALLIMX
CBET, B Ka4yecTBe nHaukaTopa aktuBHocTh IL-8 n GAPDH B kneTkax nocrne Bo3gencTBUA
XUMWYECKUX BELLECTB, CEHCUMBUNU3npyoLwmx koxy [104]

CuntbiBaHKE AaHHbIX

MNameHeHus B QKCnpeccun IL-8, LUWMTOKMHA, CBA3aHHOIO C aKTHBaLlI/Ieﬁ ASHOPWUTHBIX KNETOK

Bpems Bo3gencTeus

16 4
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OkoH4YaHue mabnuuer C. 11

Kntouesoe cobbiThe 3. AKTMBaUMS anuaepmanbHbiX AeHOPWUTHBIX KNeToK

[pUMEeHMMOCTb

XoTta npoba IL-8 Luc ncnonbayetr X-VIVO™ 15 B KkadecTBe pacTBOPUTENSH, OHa TOYHO
onpenenseT XMMUYECKUE BeLlecTBa C KoadpMUMEHTOM pAacTBOPEHUA OKTaHona/Boapl
log Kow >3,5 1 ¢ pacteopumocTeto B Boge okono 100 pg/mn. Tem He MeHee oTpulatenbs-
Hble pe3ynsTaThl ANS UCCNenyeMbliX XUMUYECKUX BELLLECTB, KOTOPLIE HE PAcTBOPSIOTCS NpU
20 mr/mn, MOTyT NPOU3BECTM NOXKHOOTPULATENBHBIE PE3yNbTaThl U3-3a MX HECNOCOBHOCTK
pacteoputeca B XVIVO™15. CnegoBaTenbHo, oTpvuatencHble pesynestatel ANg 3TUX
XUMWYECKNX BELLECTB He criedyeT paccmartpueartb. B npouecce sanugaumn obHapykeH
BbICOKWMIA NOXHOOTPULIATENbHBIA YPOBEHs ANA aHrvapuaos. bonee Toro, M3-3a orpaHu-
YeHHoW MeTabonuyeckol cnocoBHOCTY KNETOYHOW NMUHUK (8) M YCNOBUIA 3KCNEPUMEHTA,
npo-ranTeHsbl (BelwecTea, TpebyLlmne meTabonnyecko akTueaunn) U npe-ranteHbl (Be-
LLiecTBa, akTUBMPYEMbIE OKUCIEHWEM BO34YyXOM) MOTYT MPOU3BECTU OTpULATENBHBIE pe-
3ynbTathl B Nnpobe. MNpoba IL-8 Luc MoxeT knaccudmumpoBaTe XMMUYECK1e BelLecTBa Kak
CeHcMbunusaTopsbl 1 HECEHCUMBMNU3ATOPLI KOXK, TEM HE MEHEE HA [JAaHHBIA MOMEHT OHa He
npegocTaensaeT OUeHKU MoLHocTK [105]

Mpumerenue k MU

[anHble oTcyTeTByOT. KynbTypansHyto cpegy X-VIVO™ 15 DMSO vnu Bogy MCnonb3yoT
B KaQ4ecTBe 3KCTpareHTa ans uccrnegyeMelx XMMU4eckmx Bellects. HenssecTHo, Byget nu
npoba pabotaTe ¢ HEMOMAPHBLIMK XuAKkocTAMKM Ang MW, Takumm Kak KyHXYTHOE, XNOmnKo-
BOE WM ONIMBKOBOE Macna

C.2.2.11 bbicTpoe obHapy:KeHWne reHOMHOro annepreHaTM”

BeicTpoe obHapyxeHue reHomHoro annepreHa™ (GARD™) aensetca npobon Ha KNETOYHOW OCHOBE, KOTopas Mc-
nonb3yeT ecTeCTBEHHOe pacrno3HaBaHWe MHOPOAHLIX BELLECTB ASHAPUTHEIMKU KNeTKamun, u3MepseMoe MHoronapameTp-
HbIM CHWTbIBAHWMEM reHOMHbIX BruoMapkepos. [ocne KNETOMHOW CTUMYMALMWM XUMWYECKWe BellecTBa KnaccuguumpyoT
KaK ceHcnbunuaatopbl N HEeCeHCMBUNM3aToOPbl KOXMW, OCHOBBIBAACh HA MHAYLMPOBaHHbIX TPaHCKPUMNUMOHHbBIX Npodim-
nax (cm. Tabnuuy C.12). MNpoba GARD 6bina BanvaupoBaHa B UccnegoBaHun oT uHaycTpuu [118] v Ha AaHHbIA MOMEHT
oueHunBaetcd EURL-ECVAM, a Takke nony4una nonoxuTenbHoe Hay4yHoe MHeHue ESAC no koxe GARD™.

Tabnuya C.12— GARD™

Kntouesoe cobbithe 3. AKTMBaAUUA AEHOPUTHBIX KNETOK

PykoBoacteo O3CP

[MpoekT 4.106. HoBOE TEXHU4YECKOEe PYKOBOACTBO — TecT Koxun GARD™: metopg in vitro
ans uaeHTudukauum ceHcUbUnn3aTopoB KOXW, OCHOBLIBAIOLLMINCS HA FEHOMHOW WHTEp-
npetauuM BIIUAHUA XMMWYECKUX BELLECTB Ha YEerOoBEeYecKMe AeHOPWUTHbIE KNeTkononob-
Hble KIeTku (knodeBoe cobbiTve 3 AOP) [121]

Paboune nokasarenmu
(oTBET Oa/HeT)

TouHocTb 94 %, YyBCTBUTENBHOCTL 93 %, cneunpuiHocTb 96 % [118].

MpumevyaHune — [lpoba koxm GARD™ moxeT coveTtatbCca ¢ N3MEPEHMEM MOLLHO-
¢t GARD™ ans nonyyeHWs Knacca corfacHo eBponerckuM npasmunam knaccudukaumm,
MapkupoBku 1 yrnakosku (CLP) (Hanpumep, cnabbliit NN CUNbHbLIA CEHCUBUNU3ATOP KOXW)

SKCI'IepMMEHTaJ'IbHaﬂ CK-
cremMma

KnetouHasa nuHua GARD ™skin: SenzaCells™ (SenzaGen) yenoBeyeckoro MMenongHoro
NPOUCXOXKAEHWUA C XapaKTepPUCTUKAMU, CXOAHBIMKU C AEHAPUTHEIMU KNneTKami

MpWHUKMN KccnedoBaHna

GARD™skin namepser akcnpeccuto 200 reHoB, nHayumpoBaHHbix B SenzaCells™ B oT-
BeT Ha xumuyeckoe BozgeicTeue. 200 reHoOB, OTHOCALLMECS K NPOTHOCTUYECKH 3HAYUMbIM
asGARD (GPS), sknioyatoT Buomapkepbl akTMBaUMW U CO3pPeBaHUA OEeHOPUTHBIX KIETOK
(KE3), HeckomnbKo NyTer CUrHanvanpyrLwmnx o6 onacHOCTM 1 peuenTopoB pacno3HaBaHus
cTpykTyp (KE2), a Takke aHTUreH-npeAcTaBnsaiowmMe MoneKkyrnbsl U NyTU KNEeTOYHOW nponu-
depaumn (KE4) [116], [117]

1) GARD sBnsieTca ToproBoi MapKoil npoaykTa, nocTaensemoro SenzaGen AB, Medicon Village (406), 22381 IyHg,
Leeumns. JanHas nHdopmaumsa npueedeHa Ans yoobcTea nonb3oBaTeneil HacTosLWero cTaHaapTa U He SIBNSEeTca pekna-
Mo ISO o3HauyeHHoro npoaykra. MoxHO MCNoNb30BaTh 3KBUBASIEHTHbLIE NPOOYKTLI, ECINN MOKa3aHO, YTO OHW NPUBOOAT K

TEeM Xe pesynsraram.
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OkoH4yaHue mabnuues! C.12

Kntouesoe cobbiTe 3. AKTMBaUNS AeHAPUTHbLIX KNEeToK

CunTbiBaHWE OAHHBIX GPS BKMO4aeT MEXaHUCTMYHO peneBaHTHble FeHbl, 3a4eliCTBOBaHHbIE B MpoLecce
CEHCUDMNN3auMKM  KOXMK, TakOM Kak TOBLILLAKLWAA Perynsuns  COCTUMYIUPYHOLLMX
MOMNEKYN W MHOYKUWA KNEeTOYHOro M OKUCNMTenbHoro crtpecca [115]. Qkcnpeccuio reHa
200 reHoB B GPS 13MepsaoT ¢ MCNONb30BaHWEM aHanUTU4Yeckol cucteMbl Nanostring®?2.
[Mony4yeHHy 3KCMpeccud reHa aHanu3vpyrT NyTEM pacrno3HaBaHUsA B3aUMOCBSA3EN,
WCMNOMb3ya anroputM MallMHHOTC 0DyYeHWsl, OCHOBAHHBIA Ha 3aKpenneHHoM Habope
aTanoHHbIX 06pasuoee [114]. Kaxakeiin obpasey knaccuuumpyroT Kak cCeHCMBMNM3aTop Unu
HeceHcHMbUnuaarop Koxu, He npuberas K cybbeKTUBHOW OLEHKe

Bpemsa Bo3gencTeus 24 4

[MprMmeHnmocTb lMpo6a GARD™skin wunpoko npumMeHumMa B OBLIMPHOM XMMWYECKOM MPOCTPaHCTBE, OX-
BaTbIBAKLLEM MHOXECTBO OPraHW4ecKkux yHKLMOHANbHbLIX rPYNn ¥ KOHEYHbIX UCNOMb30-
BaHWK, BKMNoYas npe-/npo-ranTeHbl W BELLECTBA C HU3KOW BOAHOW pacTBopuMMocThio [113],
[116]

MpumeHeHue k megnumH- | MNpobel GARD™ pabotaloT ¢ nonsipHblM  (COneBbiM) WM HEMOMNAPHBIM  (KYHXKYTHOE W
CKUM M30ENUAM ONMUBKOBOE Macna) 3KCTpareHTaMu W MPUMEHWMbI AN WCCNEOOBaHWs 3KCTPaKToB
n3 MW. B wnccnegoBaHuM € UENbl NOATBEPXOEHWS CEHCUOWNWM3MPYIOLLEro AEWCTBUA
akcTpakToB M3 MW npoaHannavMpoBaHbl YeTbIpe W3BECTHLIX CeHCMOUNM3aTopa KoMu,
coaepxallnecs B CUNMKOHE MEQULMHCKOrO Ha3Ha4YeHUs U MoNnypeTaHe, 1 oTpULaTerbHbIA
KOHTpOnb. WMccrnegyemble OBbEKTbl 3KCTParMpoBaHbl B MONAPHOM (OM3MOMOrM4ecKom)
¥ HEMOMAPHOM (Macno) aKcTpareHTax M YeTKO OnpefeneHbl Kak ceHcubunmuaatopbl unu
HeceHcHMbunuaartopbl koK [119]

a Nanostring® siBnsieTcs NpMMepoM KOMMepYeckn AOCTYMHOMO MOAXOASLLEero npoaykTa. [aHHas uHdopmaLums
npueegeHa ansa yoobceTea nonb3oBaTenei HacToALWEro ctaHgapTa U He senseTca peknamon 1ISO unu IEC o3HaveHHoro
npogykTa.

C.3 O6ecyxpeHue

C.3.1 Habopkl ana uaeHTUPUKauum, ongodpeHHsle OECD

PykosoactBamu no mccnegosanuna OECD 442 [75], [79], [104] opobpeHo wecTs HabopoB ANA vaoeHTUUKauum
in vitro XAMWYEeCKMX KOXHBIX anfepreHoB, KOTopble OTHOCATCS K Kno4eBbiM cobbitmam 1, 2 ' 3 u moryT BbiTe NpUMeHe-
Hbl ANA obHapyXeHua XMMUYecKux annepreHoB B akcTpakTtax u3 MW — sto DPRA, KeratinoSens™, LuSens, h-CLAT,
U-SENS™ 1 IL-8 Luc. Tem He meHee, Tak Kak DPRA ucnonbayeT u3bbITOK XMMWYECKOro BellecTea Ans obHapyXeHus
peaKkTMBHOCTK NenTuaa, AaHHbIA Habop BO3MOXHO He ByaeT cnocobeH onpeaensaTb HU3KME YPOBHU CEHCMOWNM3ATopoB
B pasbaeneHHbix akcTpakTax M. [aHHble Habopbl BanuaUpOBaHbl C UCMOSb30BAHMEM YUCTBIX UCCNEnYEMbIX BELLECTB,
a He XMMWYEeCKUX cMmecen. M3-3a orpaHvyeHHor meTabonuyeckol cnocoBHOCTM KNETOYHBIX MUHWIA, UCMOMb3yeMbIX B He-
KoTopelx Npobax in vitro, npo-ranteHbl (T. €. BellecTBa, Tpebywmne depMeHTHON akTMBaUMM, HanpuMmep NocpeacTBOM
depmeHToB P450) MoryT Takke nNpedocTaBNATbe NOXHOOTpMUATeNbHble pesynbTathl [82], [104]. HakoHew, aTn meToabl
uccrefoBaHud, paspaboTaHHble ANg KOHKPETHOrO KIKYEBOro COBOLITUA, NOOAMHOYKE MOTYT HE ABMATHCA AOCTATOYHLIMU
ONS BLIBOAOB O HANWM4YMK UMW OTCYTCTBMKW NOTEHLMANa XUMUYECKWUX BELLECTB K KOXHOW CEHCMBUNU3aLnmM 1 OOMKHLI pac-
CMaTpMBaTbCH B KOHTEKCTE MHTErPUPOBaHHbIX NOAXOA0B, Takux Kak IATA, codeTas UX ¢ OpYroi JONoMHUTENbHON MHdop-
Maumen.

YuuTbiBas cneumdmyHoCTe MccneaoBaHuin buocosmectumoctu MW, ncnonbayemblx Ans OLEHKU FOTOBLIX U3OEnUin
WNU MaTepuancB B CYLLECTBYHLLEM BUOE UMW MOCME 3KCTParMpoBaHWs B MONAPHbIX M HEMOMAPHLIX XKWOKOCTAX, NpUMe-
HUMOCTbL Habopos OECD porkHa ObiTh NogTBepAeHa. Y MHOMMX U3 HUX MOryT ObiTb OrpaHMyeHns ¢ HEMNONAPHbLIMI 3KC-
TpareHTamun ana MW, Takmmm Kak KyHXyTHOE, XIIOMKOBOE UMW onunekoeoe macna. MNomumo npobrnembl HECOBMECTMMOCTH
BELUECTB W pacTBOpuUTEnen HekoTopble Habopel, BanunaupoBaHHele OECD, BoamoxHo, He ByayT cnocobHel oBHapyXuUTe
noTeHUMarnbeHble KoXXHblE ceHcubunuaaTopsl B akcTpaktax MW, noToMy 4To OHM YacTo NPUCYTCTBYIOT B YpE3BbIYaiHO HU3-
KMX KOHLEHTpaUnsX.

C.3.2 lTeHOMHLIe HaGopbl

eHOMHbBIMK HaBopamu, OTHOCALUMMUCSA K KNnoYeBbIM cobbiTuam 2 1 3, asnatTtea SenCeeTox®, SENS-IS, EpiSensA
n GARD™n npueegeHsl B C.2.2. MNepeble Tpu paboTtakdT ¢ TKaHAMM RHE, a yYeTBepThl OCHOBaH Ha naTeHTOBaHHOW
KNeTo4HoW nuHUKU. OHM BCE HE3HAYMUTENBHO OTNMHAKTCA, HO MX ObLLasa YepTa — UCNOMb30BaHWe MapKepHbIX FreHOB AMA
naeHTUrKaUnKM KOXHbIX ceHcmbunuaaTtopos. Takke Bce Habophl, kpome EpiSensA, pesynbTaTMBHO 3aBepLUWnv NMMoT-
Hble MPOEKTBI C UCMOMNbL30BAHWEM MOMSPHLIX U HEMONSAPHbLIX 3KCTPAKTOB M3 nonumepHsuix MW ¢ gobaeneHnem KOXHOro
ceHcubunmaatopa. TOYHOCTL Ha orpaHuYeHHoOM Habope 0bpa3uoe ANg NUNOTHEIX NMPOEKTOR ObiNa conocTasMma Unu npe-
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BbllWana To4YHOCTb HabopoB, BanuaupoBaHHeix OECD. [Iea 13 atux Habopoe, SENS-IS 1 GARD™, B HacTosuLlee Bpems
paccMmaTpuBaloT B pamkax pasgena 4 [Nporpammbl OpraHn3aumm 3KOHOMWYECKoro coTpyaHuydecTea u paseutua (OECD)
cekuuel «PykoBoacTBO No uccnenoaHuio» [121] (MpoekThl, CBA3aHHbIE ¢ PYKOBOACTBAMW UCCNEeA0BaHWIA MO BAUAHWUIO Ha
300pOBbLE).

371 Habope! MOryT BbITh MCNOMNL30BaHbI 4518 OLUeHkW noTeHumana M k KoxxHOW ceHeubunuaaumm ¢ y4eTomM ux Tou-
HOCTK, cnocobHOCTM paboTaTh C NONAPHLIMKA W HENOMAPHLIMKW XUOKOCTAMMK W NOTEHUMANoM BbiTb CAMOCTOATENbHbLIMM
MeTogamu Ans uccnefosaHus ceHenbunuaaummn koxmn MW, OgHako nx cnocoBHOCTE K 0BHAPYKEHUIO KaTMOHHBIX MeTan-
NMYECKMX CeHCMBNNM3aTOPOoB AoMKHA ObITk NOATBEPKAEHA.

C.3.3 pyrne Habopbl

Habop IL-18 RHE oTHocutCa K knodeBomy cobbiTnio 2. [aHHbiin Habop namepsaeT Bolgenenune IL-18 u xu3Hecno-
COBHOCTL KneTok. 3T uccnegoeaHnsa Ana Habopa IL-18 RHE wmeloT orpaHuyeHus. Tak kak Habop vcnonb3yeT TKaHu
RHE, oH BO3MOXHO MOXeT paboTaTb ¢ NOMAPHLIMA U HENONAPHBLIMK 3KcTpakTamu 13 M. Tem He MeHee, ecnu AaHHbI
Habop He BanuaupoBaH OECD wunu BknoveH B Kakoe-nubo KpynHoe cpaBHUTENBHOE MCCNedoBaHWe KOXHOW ceHcnbunu-
3auum in vitro, ero npuMeHeHue B nccrnegoraHun M gomkHo BbiTe NOATBEPXKOEHO.

C.3.4 Obwue coobpaxeHna Anga Banuaaumum metoaoB ucneitaHua MW B ycnoeusx in vitro

B pykoeoactee uccrnegosaHuidi OECD ons onpegeneHus noTeHuMana XMMNUYeckuX BeLecTB K KOXHOW ceHenbunu-
3auun BKIKYEHB! LWWECTL BanuanpoBaHHbelx Habopos in chemico v in vitro (DPRA, Keratinosens, LuSens, h-Clat, U-Sens,
IL-8 Luc), a Tarke gsa Habopa (GARD™, SENS-IS) [75], [79], [104] pobasneHb! B Nporpammy OECD no PykoBogcTsy
uccnefosaHuin [121]. BknioveHue noboro M3 aTnx HaBopoB KOXHOW ceHcubunusauwu in vitro ang wccneposaHu MIA
OOMKHO MoaaepK1MBaTbCA AaHHBIMKW BanvaauWuy, NOATBEPKAAOWMMK 3KBUBANEHTHOCTL/NPEBOCXOACTBO MeToda in vitro
Mo CPaBHEHWHD C TEKYLLMMW METO4AMM in Vivo, NCNOMb3yeMbIMK A8 oueHKu noTteHumana MiA/akctpaktoR MW K KOXHOM
ceHcubununaaymm.

Takol npouecc Banuaauuy OOMKEH NO3BONWTL CPaBHWUTL pabodve nokasaTtenu Mexay npobdamu-kaHguaatamu u
1ccnenoBaTth Kak Npu caMmocTOATENbHOM MCMOMb30BaHWUM, TaK M B Ka4eCTBe 4YacTu cTpaTerum TeCTUPOBaHUS.

Ha arane Banvaaumv npyu nnNaHMpoOBaHWMKU UCCreqoBaHMn HeoBXxoaMMO YUMTLIBaTL CrieayrLLee:

- pelueHne OTHOCUTENBHO UCNOoNbL30BaHWA pedepeHTHLIX MaTepuanoB CEHCMBUNM3ALUM KOXN UM IKCTPaKTbl He-
CEHCUBMMM3NPYIOLLIMX MaTepMarnoB, K KOTOpbIM ceHcubunuaaTtopel 6ynyT no6aBneHsbl B yKa3aHHbIX KOHUEHTpaLUsX:

- MOEHTUPMKAUMIO PENPE3eHTATUBHLIX KNacCOB XMMWYECKMX BELECTB, CEHCUBMMU3MPYIOWNX KOXKY, KOTOPbIE MOTYT
npucyTcTeoBats B MU;

- BbIBOp crnucka pedepeHTHLIX XMMUYECKMX BELLECTB ANs NOCTPOEHUA BapuauvoHHOW 6a3bl aHHbIX, cogepkallei
hU3NKO-XMMUYECKME XapaKTePUCTUKK, MCTOPMYECKMEe AaHHble METOAOB Ha XMBOTHLIX U YernoBeKe, a TakKe JaHHble in vitro
n in chemico BannaoupoBaHHbIx Npod OECD;

- naeHTUMUKaLMID MaTepuanos oTPULIATENBHOMO W MOMNOXWUTENBHOIO KOHTPONSA ANS MCNOMNb3OBaHUA Npy Banvaa-
unw;

- onpegeneHne 3Ha4YeHWid MMHMManbHON HaOeXHOCTWM (B npedenax Mexay BOCMPOU3BOOMMOCTbH) M TOYHOCTU
(4yBCTBUTENBHOCTL, CNEUVMUYHOCTL) NO CPABHEHWIO C METO4aMM Ha YenoBeke W/MNK KWUBOTHbLIX ANS Bannaaunn npodbl
in vitro;

- MAEHTUMKALKIO TEX XMMUYECKMX UK (DM3MHECKUX CBOMCTB MaTepuanos MW, koTopblie MOTyT NPUMBECTU K MOMe-
XaMm TECTUPOBAHWSA, NOXKHOOTPULATENLHLIM UMK NOXHOMOMNOKUTENBHLIM pesynsratam;

- onpegeneHue cdepbl NPUMEHUMOCTU paccMmaTtpuBaemMblix Npob in vitro, Takux Kak: matepuansl, Noagxoaawme ans
3KCTPaKLUK, UMW Matepuarnsl, He NOAXoadALME ANd 3KCTPakUUM (HanpuMmep, XXWOKOCTEN, renei, nacT, ra3or, Napoe, aspo-
30MeW, KOHAeHCaToB, HaHOMAaTepMarnos).

C.4 BoiBoabil

[MpumepHo 20 % XMMUYeCKUX BELLECTB B MUPOBOW KOMMEPLMK ABMAKTCA ceHcubunusatopamu [72]. Tem He MeHee
ToNbKO okono 1 % akcTpakTtoB MW nokasbiBaloT NoNnoKUTeNbHbIe pe3ynsTaThl B TECTax CEHCMBMNU3aLny KOXN Ha XUBOT-
Hbix [94]. 3TW dakThl, a TakKe Hannyue CoBpeMEHHLIX Npod ceHcMBunuaauumn Koxu in vitro ydeaunu akcnepToBR B TOM,
YTO KOPEHHOW CABMWI B CTOPOHY NpuaHaHus npob in vitro ansa TectupoBaHus MIA HensbexeH [73]. TeM He MeHee, YTOOLI
3TO NpPOM30LWNO, HeobxoAWMbI TWAaTENBLHO CNNaHMPOBaHHbLIE UCCNEAOBaHUsA oueHku/Banuaauun Hanbonee mHorooBewa-
rowux HabopoB AN KOXHOW ceHcubunuaayuu in vitro nnn koMmérHauum Habopos.
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MpunoxeHune D
(cnpaBo4Hoe)

CnpaBquaﬂ UHdopMaLMa 0 MeTodax KOXHOW ceHCUBUNU3auum

CeHcnbununsaums y Yenoeeka HacTynaeT nocne ogHOKPaTHOro MM MHOMOKPaTHOrO HaKOXHOIO BO3AENCTBUS, MHM-
LMMPYEeTCA 1 3anycKaeTcs KOMMOHEeHTaMn MMMYHHOW cucTembl. CHavana ranTeH (XMMWYecKoe BELLECTBO) AOMKEH Mpo-
HWKHYTb CKBO3b KOXY. 3aTeM OH BCTYMaeT B peakuuio ¢ benkamu koxu Ans hopMUPOBaHWMSA UMMYHOTEHHBIX KOMMIEKCOB.
Knetku JlaHrepraHca Ha anuaepMarnsHol/ AepMansHON rpaHuLe BoipabaThiBatoT aHTUreH Ha cneumnduyeckne NMMgoLUnTb,
KOTOpble 3aTeM akTMBMPYIOTCH ANSA MHULMaLMW MMMYHHBIX oTBeToB. Hebomnblwoi npoueHT aTux numdouMToB ABNSeTcs
KneTkaMu foNrocpoYHON NaMaATH, KOTOPLIE CMYXKaT OCHOBHBIMW akTUMBaTOpaMuy B NPOBOKaLMOHHON dase. Takum obpaszom,
nocnenyowme NoBTOPHLIE BO3OEACTBUS MOTYT NPUBECTW K HErATUBHLIM PEAKUMAM, KOTOPbIE COMPOBOXKAAKTCSA BeIGPOCOM
NMMJOKMHOB aKTMBMPOBAHHBIMKM NMMdOoUMTaMKU M APYTUMU BOCMANUTENbHBIMKW KeTkaMu, NpuBneYeHHsIMM B obnacTte
nopaeHus.

B 1895 r. ApaccoH, ucnone3ya MeTO[ annniuvkauuin, oBHapyun y KNMHWYECKoro nauueHTa KOHTaKTHY0 annepru
Ha pTYTb. TOT HOBATOPCKWIA NOAX0A NPeAocTaBun HayvHyto 6a3y Ana nocneayowmx UcCneqoBaHuii, HanpaeneHHbIX Ha
[OWarHo3 v NpPOrHo3 KOHTaKTHOW anneprum y YernoBeka v }WBoTHbIX. PazBnTre nepcnekTnBHbIX/MPOrHO3UPYIOLLNX UCCReno-
BaHWI ANS OLEHKM CEHCHBUNM3NPYIOLWEro NoTeHurana xMmM1kaToB Nocnegosarno 3a Hoeatopckow paboTon [laHacTaiHepa
n Yenza [11], koTopble 060CHOBANM UCMNONL30BaHWE MOPCKNX CBUHOK NS M3YYeHWMA CeHCUBUMM3aunn Koxu.

B 1969 r. MarHyccoH—KnurmaH [12] onpofoBanu MHOXeCTBO BapWaHTOB MCCIeqoBaHUM HA MOPCKMX CBUHKax W
NpennoXunu npoueaypy MakcumMusauuu Ha Mopckux cBuHkax (GPMT), ocHOBaHHYH Ha BHYTPUKOXHbBIX MHBbEKUKUSAX (C nosn-
HeIM aabtoBaHToM ®perHga [FCA] nnu 6e3 Hero) n Ha nocneayloLwmx MECTHBIX annnMKkaumax uccnegyemoro marepuana
Ha TOT »e yvacTok. [aHHbli MmeToq uccneposanus TpebyeT npeasaputensHoi o6paboTkn nccnedyemMoro yYacTtka, ecnm
nccnegyeMeli Matepuan He aBnsaeTcs pasgpaxutenem. Kak npaemno, oH goctoBepHo oBHapyskuBaeT cnabble ceHcubu-
nM3aTopbl, TaK Kak NOHATUE «crabblii» BKMIOYAET HYNEBYO BEPOATHOCTL NONOXUTENbHBIX PeakUnid. OTOT YyBCTBUTENbHBIN
MeToA LWMPOKO ucnonbayeTtcd. NpumeHeHwe nonHoro agbloBaHTa PperHaa NoBbILWAET YyBCTBMTENBHOCTE METOAa WC-
CNeAOBaHWA U B HEKOTOPbIX CRyYaax MOXeT NePeoLeHUTbL CEHCUBUNU3NPYIOLWUIA NOTEHUWAN UCNBITYEMOro COeAUHEHUS.

B 1965 r. Bionep (Buehler) [7] npeanoxun Ucrnons3oBaHWe 3akpbIThiX annnukauuii Ans obecneyeHmus oKKo3nm Kak
MeToA ONTUMM3aLuK BO3OENCTBUA 1 NpubnmxeHnsa K ycrnosuaM npoueayp, ucnofb3yemblix Ha Yenoseke (Human Repeat
Insult Patch Test, HRIPT). BeickasbiBanock NpeanonoXeHue, YTo METoauKa OKKITHO3MOHHOW annnvKkauun ABnAeTca YyB-
CTBWUTENBbHOW M TOYHO MPOTrHO3WPYEeT cpedHWe W CUMbHble CeHCWOMNU3aTopkl, Takum obpasom npefoTBpallas BEpPosT-
HOCTE HeraTMBHbLIX peakunii y YenoBeyecknx Modenei npu NnoBTOpHoN HakoxHoi npobe (Human Repeat Insult Patch Test,
HRIPT). MNpencraBneHHble gaHHbIE NOKa3any NPeEVMYLLECTBA OKKIHO3UM N0 CPABHEHWIO C BHYTPUKOXHBIMW MHBEKLUAMU U
MECTHbLIM MPUMEHEHNEM OTKPLITOro TMna. CTUMYNSAUMA UMMYHHOIW CUCTEMbI aOblOBaHTaMM HE MCNOMb3oBanack. JaHHbIin
MeToA NPW3HaH JOCTaTOYHO YYBCTBUTEMNbLHOW NpoUeaypor Ans onpeaeneHus Hambonee cnabbix ceHcMbunnaaTopos U 4o-
Ka3aH Kak JocTaToMHO rmbknid Ana Crnonb3oBaHus B Npouedype OLEeHKW pucka. TeM He MeHee uccrnegoBaHue 3aKpbIToi
annnukaumen [nccnenosaHune bronepa (Buehler)] MeHee yyBCcTBUTENBHO NO cpaBHeHMo ¢ Mmetogom GPMT [9].

9T OBa UccnefoRaHWs, MeTod 3aKpbITOW annnukauum B CoeanHeHHbix LLtatax AMepuki u MeTon MakcuMusaumu
B EBpone, Hanbonee yacTo ucnonb3oBanuce AN oueHkn BesonacHocT. Pe3ynsTarhl ceHCMBUMM3npytoLmMx npob Ha Mop-
CKMX CBMHKAX 3aBUCAT OT MHOTMX )aKTOpOB, CBA3AHHbLIX C XXMBOTHBIMW U C TEXHUYECKMMW acrneKkTamu, 4To obbAcHAET pas-
nV4MA B pesynsTarax nccneqoBaHi pasHblx NabopaTopuin, HaNnpyYMep: NUHWA XXUMBOTHBIX, MX MOI, BO3PAacT, OKpyxaroLmne
YCMNOBUSA MCCMNedOoBaHus, UCcnegyeMblil YHaCcTOK Ha KMBOTHOM, METOA yAaneHWs WepcTn (CTpypkka/bpuTee unv xuMuye-
ckasi genunsaums), TN KoHdurypaumm annnmkauum, Konm4ecTBo UCcrnedyeMoro Martepuana, Ka4ecTBO OKKM3KMK, Bpems
BO3AEWCTBMA U CYUTLIBAHWE TKAHEBOro OTBETA. cnonb3oBaHel M M3yYeHbl MHOTOYMCINEHHBIE UCCNENOBAHWUS, U Y K2XXA0ro
M3 HUX NOABWMWCE CTOPOHHMKW. B HAcToAWMA MOMEHT CYLLECTBYET HECKOMNBKO METOAMK, NPU3HAHHBIX MPUeMneMblMy B
HOPMAaTMBHbIX LENSX MpW YCNOBWUK, YTO METOAMKA OTpaXeHa AOKyMeHTaneHo Hagnexawum obpasom u obocHoBaHa vc-
cnegoeateneM. Bo Bcex crnyyasax npouenypel cregyet NpoBOAUTE B COOTBETCTBUM C NMEPBOUCTOYHUKOM. CNMCOK OpYrux
nccnefoBaHUin NPUBEAEH HIBKE.

B moHorpaduu [8] npuBeaeHa akTyansHan uHopMaLmsa no UCCneaoBaHnio KOXHOW ceHeubunuaayum:

1) MeTOo[ C UCMOMNbL30BaHWEM NOMHOTO adbioBaHTa ®peiHaa;

2) METOQ C UCMNOMb30BaHNEM Pa3feneHHoro agbloBaHTa;

3) METOA, OTKPbITBIX HAKOXKHbIX annnukauvn;

4) meTon onTumusauun Mayepa,

5) TecT Ha noAyLleyKax CTOMbl MOPCKUX CBUHOK;
6) KyMYNATUBHBIW MeTOA C YBENMYEHNEM CTEeMNeHW KOHTaKTa;
7) ckapuduKauMoHHbIN MeTo (C aAbBaHTOM W annnukauuamn);

8) MeToq nccnegoBaHMsa Ha ylwax MbILWW.

MecTHas npoba Ha numMdaTnyieckom yane Mmbeiwn (LLNA) npegnoututensHee, yem GPMT n uccnegoeaHue 3aKkpbl-
ToW annnukauwen Bronepa ona naeHTMdMKauMK onacHoOCTK xumudeckux Bellects. LLNA npunata OECD B 2010 r. kak
camocTosiTeNbHan ansTepHaTBa CyLWECTBYIOLMM UCCNeqoBaHMaM Ha MOPCKUX CBUHKaX W Kak MeTod ynydweHusa obpa-
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LeHus ¢ KuBoTHbIMK [33]. Mpoba LLNA anpobupoBaHa ansa onpefeneHns CeEHCUOUMN3UPYIOLLEro OeNCTBUS XUMUYECKUX
BellecTs [39], [40].

HayuHoi 6a3oi Ans uccrnenosaHusa ABNSeTcs U3MepeHne BeeaeHHoro 3H-MeTun-TuMuanHa 8 NUMAoLUUTEl ApeHUpy-
HOWMX NUMaTYecKMxX Y3noB MbILLK MOF MEeCTHEIM BO3OEWCTBMEM UCMEITYeMOIN Npobel Kak MokazaTtens CeHcMbunmusauuu.
37O UccnenoBaHMe He BKMNKYaeT NpPOoBOKaLUMOHHYI0 haly. KoHeuHan Touka — MHAeke ctumynaumn (MC), ozHavaowmn co-
OTHOLLEHWe BBEOEHHOMO TUMWMOWMHA B NMMaTMHECKMe Y3anbl KMBOTHbIX, MOMyYMBLUMX [03Y BO3OAENCTBMA, C KONWYECTBOM
TUMWMOVHA, BBEOEHHOro B NuMdaTtuyeckne yanbl KOHTPOMBLHOW rpynnkl. MiccnegoBaHne SBMNAETCH NONOMXUTENbHBIM, KOraa
WMHOEKC CTUMYNSAUMKM NpeBbiwaeT 3 (S1>3). BHyTpu- n mexnabopaTtopHas oueHkr LLNA nokasanu Bocnpou3BoaNMOe COOTHO-
LeHVe «103a—O0TBET» BHYTPU U Mexay nabopatopuamu [16], [17], [21], [25], [26], [28] v [32]. Tem He meHee coobLyanock o
TPYQHOCTSX B pasnuynuu Meay pasgpakarolwyMy 1 annepreHHsIMn BeLecTsamu npy ucrnons3osaHu LLNA [18], [25] w [28].
Takum obpaszom, LLNA MoxeT gaBaTh NOXHONONOXUTENbHbIE pesynbTaThl C Pa3apaKuTeNsaMM U 3aBbllLaTe anfepreHHocTb
BELLECTB, MMEKLLMX 1 pasgpaxatollne, U annepreHHsie ceorcTea [16]. OgHako y LLNA ecTb npeMmMyLuecTBa no CpaBHEHUIO
C NpoBammu Ha MOPCKUX CBUHKax 13-3a Gonee KOPOTKOW NPOAOIHKUTENBHOCTU UCCNeAoBaHMsA, bonee o6bEKTUBHOM KOHEMHO
TOYKW, MeHbLIero obkema TpebyemMoro UCMBITYEMOro BELLECTBA, a TakKe 3TO UCCNEAoBaHNE He BKIHYAET MHBEKLMM non-
Horo agwbtoBaHTa ®penHaa. BosmoxHbI YCOBEPLUEHCTBOBAHWA METOAMKW MCCIedoBaHUs NyTeM WCMONb30BaHUA aHanuaa
MapKepoB aKTMBaLWK KNETOK U LMTOMETpUM noToka [23], [24]. He ycTaHoBNEeHO, MOTyT N OHX ObITb BHEQPEHLI Ha NPakTUke
B cTaHaapTHele npoTokonbl LLNA ans o6eivHon Tokcukonorun. C gpyron ctopoHbl, LLNA orpaHnyansaeT BolGop MCNbITYEMBIX
3KCTPaKTOB; B BOMbLUMHCTBE UCCedoBaHWi CMoMNb30Banack CMecb aleToHa W 0ONMBKOBOro Macna. HegasHee vccnegoea-
HWe 0eMOHCTPUpYeT BaprabenbHOCTE pesynbTaTtoB G MPUMEHEHNEM Pa3HbIX UCTbITYeMbIX IKCTpakToB [27]. Kpome Toro, npu
vcnons3oBaHun LLNA HEBO3MOXHO M3y4aTb NPOBOKALMOHHYO hasy unu KoHUrypaumm nepekpecTHoN peakTMBHOCTH, Tak
KaK )KMBOTHbIX YMEPLUBNSIOT Nocne HAyKLMW Ao 3abopa numdarnyeckmx yanos.

[Mpoba nogkoneHHoro numdarudeckoro yana (PLNA), ucnonesyowas nogkoxHoe BBeAeHWE B MogyLleyky CTOomMbl
[19], [22], [31], ABnseTca ankTepHaTMBor npobe Ha numMmdatnyeckoM yane. B gaHHoW npobe Kpome npamMoro UamepeHus
aKTUBaLMK NUMMaTUYECKOro y3na BO3MOXHO NpUMeHeHne aHTUreHOB-penopTepoB Ans AanbHeAWero NposiCHEHUS UMMY-
HOMOAYNAUWU, BI3BAHHOW UccrenyeMblM XMMUYeckuM BellectsoMm [15].

Mpouecc oueHKU pucka He JOMKEH NonarateCa Ha €AMHCTBEHHYIO Modernk UM ocobeHHbIA NoAXoA; ero nposene-
HWe OOMKHO BbITh MPOAYMAaHO ANA NPefoCTaBNEHNs MakcuManeHOW rapaHTum BesonacHocTn notpebuTento. Kak npaeuno,
aTo TpebyeT NpoBegeHUs MCCNEefoBaHMA Ha KMBOTHBIX MOAENAX WM MeTogamy 6e3 NCNonb3oBaHWA XMBOTHbBIX, @ Takke
Ha YeroBeYecKux aKcnepuMeHTanbHbiX Modensx (Dobposonbuax). TpebyeTca onpeneneHHas rubkocTs Npu Belbope Mo-
Aenei n MeTo4oB NPU HaNWYMK JOKYMEHTUPOBaHHOMO W/MNK BanuanpoBaHHOrO 0O0CHOBaHWUS.

OTpuuaTenbHbI OTBET, NMOMYYEHHbIA HA MOPCKMX CBMHKaX, MPW HagnexallemM NpoBefeHuU MOXeT ObiTb OKOH4a-
TenbHbIM, ECNW UCCNeayeMasn KoHueHTpaums Gonee 6e3onacHa No CPaBHEHWMIO € YCNOBUSIMU KIMHUYECKOTO NMPUMEHEHWA.
Tem He meHee HeoBxogumo usberatb OLEHKW UccredyemMblx 06pa3LoB UCKMIOYUTENEHO Ha OCHOBAHUM BEPOSATHOCTW MMNK
TsecT Ges JOMKHOMo PacCMOTPEHWUS MCMOMb30BaHUSA KOHEYHOIO M3denus.

Puck, T. e. BEpOATHOCTL WM TSHKECTb annepruyeckol peakunmn Ha usgenve, onpegensiercs, B OCHOBHOM, criegyto-
LMMU YeThbIpbMA hakTopamu: CeHCUBUMU3MPYIOLWMIA NOTEHUMAN XMMWYECKOro annepreHa, ero Konnm4ecTeoO B M3OENuM,
BUogoCTYNHOCTE W YCroBua Bo3aencTBus. OTHOCUTENBHBIA CEHCUBUNU3NPYIOLWMIA NOTEHLMAN XMMUYECKUX BELLECTB MO-
xeT ObiTh onpedeneH MUHUMANBHOW WHOYKUMOHHOW KOHUEHTpauuen, Heobxogumon Ons CTUMyNsauuM AHHOMO YPOBHSA
ceHcnbrnnaaummn: Yem MeHblUe 3Ta KOHLEHTpauwusa, TeM Bbille noteHuwan annepreHa [6], [30]. MNpogemMoHCTpUpoBaHO,
YTO 3HAYMTENBHOE YMCNO CNy4aeB anneprm4eckoro KOHTakTHOro gepmatvuTa obHapyxvBanoce y norpeburtenew, koraa
OCTaTOYHbIV YpOBEeHbL annepreHa B U3genuu npesbiwan ero MUHUManbHY WHAYKUMOHHYI0 KOHLEHTPALMIO, MOMYYeHHYIo
nytem GPMT [14].

OpHako NporHo3upyioLee UccrnegoBaHe cCMecei U M3genuii ropazno MeHee oB0CHOBaHHO U MOXKET NPOBOAMTLCS
rnocne MccneaoBaHna MHrpeaueHToB uagenus. CoOTBETCTBEHHO NMNaH UCCnedoBaHus U MHTepnpeTauua pesynsTatoB Mo-
ryT BbiTe HeONpeaeneHHbIMW, HO HECKOMNBKO NPUMEPOB NOATBEPXAAKT U OTPaXaloT 3Ty BO3MOXHOCTE. B nccnegoeaHmsax
Ha MMBOTHbIX C 3KCTPaKTamMK aueToHa U3 CBUTepa, Bbl3BaBLUErO KOHTAKTHLIA AepMaTUT Y NI0AEH, BblABNEHb! annepreHsb
(xnopodheHunropasoHsl pocrena) [11]. B opyrom crniyyae B pesynstate UCCrneqoBaHus Ha XKUBOTHLIX C AKCTpakTaMmu aue-
ToHa/xnopodopmMa M3 Pe3rHOBLIX Caror, BbI3BABLUMX KOHTAKTHBIM AepMaTUT y YernoBeka, BelABMNeHk! Kay3aTUBHEIe annep-
reHsl MepkanTobeHaoTuason v anbeHaotvasunaucynegug [10]. YeTko npogemMoHCTpupoBaHa HeOBXOAMMOCTE MCMONb-
30BaHWA Hagnexallero OpraHn4Yeckoro pacTBopUTens. JKCTPaKTbl, NOATOTOBNEHHbIE C OPraHMYeckUM pacTBOpPUTENEM,
BbI3BaNN rMNepYyBCTBUTENBHOCTL Ha MOPCKMX CBMHKAaX, B TO BPEeMS Kak 9KCTPakTbl C COMEBbIM PACTBOPOM HE Bbl3Banu
Takon peakumu.

B AnoHwuu cornacHo pyKoBOACTBY MO OCHOBHbIM BUONOrMYECKUM MCCneaoBaHUAM MeQULIMHCKUX MaTepuanos 1 us-
aenuii (1995 r.) [4] pekomeHgoBaHa npouedypa NpUroToBneHus Npobel ¢ OpraHMYecKUM pacTBOPUTENEM, € NOCTNEAYIOWNM
BbINapvBaHWeM A0 NonyYeHWn ocafka, a Takke npouedypa oUeHKN pUcka NyTem CcpaBHEHWS NPOLEHTA BbIXOAd ocaaka us
mMarepuana ¢ MUHUMarnbHbIM MPOLEHTHBIM PACTBOPOM OcafKa (CMechlo), KOTopas MHOYLWUPYET KOXHYI0 ceHenbunuaaumio
Ha >KUBOTHbIX.

MeToae!l MccrefoBaHMa KOXHOW CeHenbunusauuwu in vitro ona pyTUHHOMO MCMONb30BaHWA Moka He OOCTYMHbI, HO,
yunTbIBaa BBeAEeHWE HOBbIX Npasvn B EBpone, 3anpeLuaiomx UCnbiTaHna Ha dKUBOTHBLIX NS MCCrefoBaHusa KocMeTuYe-
CKUX CPEACTB, BbICOKA BEPOATHOCTL NOSBMEHUS HOBLIX CTpatervii ona MOeHTUQMKaUMmM KOXHbBIX annepreHoB (CM. npu-
noxexwve C).
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs 0 COOTBETCTBUM CChINMOYHLIX MeXayHapoAaHbIX CTaHOApPTOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnuua OA.1

Obo3Ha4YeHNe CCbINOYHOro CreneHb Obo3HayeHne U HauMeHoBaHWe COOTBETCTBYIOLLIErO
MexayHapoaHOro cTaHaapTa COOTBETCTBUA MEXrocyAapCTBEHHOro CTaHaapTa
ISO 10993-1 IDT [OCT ISO 10993-1—2021 «W3penua meguumHckme. OueHka Buo-

NMOrMYecKoro AencTBua MeauuuHcknx nagenuin. Yacte 1. OueHka m
WUccneaoBaHWa B NPOLECcCe MeHemKMeHTa pucka»

ISO 10993-2 — 51

SO 10993-12 IDT [OCT ISO 10993-12—2023 «M3penus meguumHckme. OueHka bro-
NOrM4yecKkoro AencTBua MeauuuHckux uagenuin. Yacts 12. Ot6op 1
nogrotoeka o6pasuoB AnA NpoBeaeHnsa uccrnegoBaHnuiny

ISO 10993-18 IDT [OCT ISO 10993-18—2022 «N3penua meauumHckme. OueHka buo-
NOrMYecKoro AencTerMa MednuUMHCKUX nagenui. Yacte 18. Mccneno-
BaHWE XMMMWYECKUX CBOWCTB MaTepuanoB B paMKax npouecca me-
HeOXMeHTa pucka»

* CoOTBETCTBYIOLUWI MEXTOCYAAPCTBEHHbIN cTaHgapT oTcyTcTeyeT. o ero npuHATUA peKoMEHAYETCS UCNOMNb30-
BaTb MepeBof Ha PYCCKWIA A3bIK AaHHOTO MeXOyHapoaHoro ctaHaapTa.

MpumeyvaHune — B HacToswel Tabnuue MCNONL30BAHO Cneaykollee ycnoeHoe obo3HadeHue CTeneHun co-
OTBETCTBMSA CTAaHOAPTOB:

- IDT — mpgeHTU4YHbIe CTaHAapThI.

1) B Poccuitckoin ®enepauun geitcteyetr FOCT P UCO 10993-2—2009 «Magenus meguuumHckue. OueHka 6uonoru-
YecKoro AeACTBUSA MedULMHCKUX u3genuid. HacTte 2. TpeboBaHUA K 0BpalLeHUto C XXMBOTHBIMUY .
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