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FH4E 5 WRBAY SEYANGY
(FEYZAAGH) Thol =2

I. 718

DN

-

UL DR e 54U HAH Z(AOP, Adverse Outcome Pathway) &
Ul wA A4 DAl(key event)?l T-AlZEo] A3} F4S HUlsts WHOoRA
UN GS 7]l w2t Ad=de JRaade BFrkste s4d Z 8 AW (Local
Lymph Node Assay, LLNA)°|t}.

E

< IR Hbg F % 7](induction phase)ol YEYE= HHEE
e o2 Ad=d A8 599 77k "2x2d oA S4d AEE A

%
W(in vivo HAs FEAH(radioactive labelling)< ©] &3l AFHOE =43t 3 F
Z_]—

LLNA A@H2 71U AF(TG 406)F vlnl A, AHEEE T=9 5 TF4AAZ
T dom oF7|(challenge)dl o3 FE==+& I 15

=]
9
B2A adjuvant) S AHEEHA @7] dlRe] B2 1%L Y F )

I. Aad=
LLNA Al@H el 72 A8 o542 Adedol o3 28 7949 77+
I Yol FEEHs "2z S4S Hrlskes ZAolnh olg3 HEZ T F4
2 ANEEF AL F o)) PZA(auricular lymph node)ollA 5218 Mo F71HE Y
Bl HAY 5AY4AE 22" e d(d!: *H-thymidine) ¥S =43l H7hst
. °H-thymidine> &4 % Fd= A3 A7 (scintillation counting)

U
o
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X
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(Stimulation Index, SI)
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m. Ay 5 A

ANAde w87 A AdE-EY 54 9 sist 7x, 283 44, A9
(in vitro =+ AW (in VIV@ EANY A, FRFOZE FAGE B XA
a3 5 164”%&011 el =E 7hsdt ARE este] LINA A@He] sid AdE2el
A A S AAeloF 3

A, 98 ARBHA FI TAGEAFEAA FS N
=
=

% =
vehd), ZAd wavlsel F8718 T A3

o @%3}7] Z‘ioﬂ 2d3t g/ FGA A A7 AU
| & 98d au=
ARESAY e 345t ARG o mT|7]CA dHitH R YEYs B84
< AHT vjE AbEste] %% 4 nls ’“v‘:}—‘é‘o] E’—lr:— SEHESF st
}4-8Z 1 (exaggerated extraction)) .2 FZ3ght}, g/ H3 OLAIE : ZEH
L2 A(AOO, 41 v/v), NN-HHEEEF o} =(N,N- dlmethylformamlde) HedeAE
(methyl ethyl ketone), Z=EZHI = Z(propylene glycol), HHEAHEFAE
(dimethyl sulfoxide)”} #&H™ F&3 #3832 AV AAEH= B & &/
A= AR = AT

oﬂL
FIF

NdEde s5s BHE 43 d&EHe 3719 =5 AAIH(: 100%,
50%, 25%, 10%, 5%, 2.5%, 1%, 0.5% %). ANE=d7 AHH 7|9 BE SR
(e: 54 A4 2 5 A5), 7= & =g3eE JEEIE ARV fls B 723

I 8EH(exaggerated extraction): 29]
q 51 u,S 4o sFetAl e &ESH] ¢
* A& AFgHYE Zolgt 8&H



08 fAR NPRAY AR)SS westel FolgFe Ao Ak sk e A

Bk Qe Ae ANAYE AAs ok Bt

ol

dS &g &ul/FFAE AL (FIAHED),
: H 2 U(acetone: olive oil, AOO, 4:1, v/v)ol|l A3k
25% A AU & 3] = (hexyl cinnamic aldehyde, HCA)(CAS H3E 101-86-
N,N-t# g 2 & o} 7] (N, N-dimethylformamide)dll 8] 4% 5% wIIEHZE]
(mercaptobenzothiazole)(CAS No 149-30-4)°] HAHTt. A YRS E3st
A& BASAR LLNA A de 718z s3sta (3 Dol Ha 3k i o), 4
zZro] AFY de AY3} AHAE EE%te vYS BT WiAARE SFHS
3 5)

(o: 671 oldt A= JHsETi(

AR/
LA

=

o:
oL
oo 2orlron

(i

dgare Agely] 9% ARy} Qe A B AGHIA HAF S gL
g Faslol AT AP Ay B g AH APEAe

2

dHAEE LLNA EA P} 5U3
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1 duAY A

19 | 20 | 39 | 42 | 59 | 6%
AdnrEA #z O @) O O O O
Az 53 O O
A5 =7 0 0 o
< dk Hr} @) O @) @) @)
=2 X @) O O
QFe A 0
2 Fur] ME Rof He
@3 9 zyg= Mo
Zuro] gle 0
S Jle e Ao FuAY AAEY] olel ) 1
Bas s g >
255 oy U 3
GA7} AHo] B F2S AR olele 4w
) ) :

43 BAE

1dztell= 2 mb9-29 AF, AFA @ BE dRtSds BdFso 71530,
ANE=d 349 25 uL, 734 B FEANSHA@IL A A% A £
FHZol AHEE FAUEEL)S 4 ATl HET 2dAtdls 19Ae] A8 dAE
Eaha, duksd 9 Suke AESh 39l = 194k A8 MAE whEsta, AT
A S duksd 9 S-S AFIT 493 9 5Ll = IS B FRke
#Fsta, o}FAR AHEskA Gtk 6¥ A= (H)-methylthymidine 20 u
Ci(74x10° Bq)7} 238 A2kkZ 8 A(PBS) 250 uLE EE AP 9 tiEzT k¢
29 mE] Ao FARRIG = 2 nCi(7.4x10* Bg) l-iododeoxyuridine® 10°M

fluorodeoxyuridine”} Z3+E PBS 250 pLE& A1g] Ao FAGTH 5AI1F & whg-
25 AR ARG BT 7 vz AT, A5, S 3 diSde BEskd
7153t ZF vk oA AFEAS TES 299 o/ 9xXde Aty 7 &
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9 F PBSel Yol RAFAUCIE S5 HH) 7 5o WE PBSol| ol nudt
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HAY Fofa ATH) (3 3).
* 3 BAY dA
19 | 29 | 3¢ | 4¢ | 5¢ | 6¥
dutsd A O O O O O O
As 54 O O
AFA =74 O O O
T 57} o] ool o]l o
= =X O O O
WA EH 4 &Y FA O
AL ©
AEd GUAE dgHL 200 vle]AE w4 2EHIEx 28 AZE 53 R
T =A< Eaf ol J—E gd AEZ dgds e F As HE VI
TS o] &3te M H=xd A A4 DNAE 5% trichloroacetic acid(TCA)Z
% A171H, (*H)-methylthymidine 2] 7&;}( incorporation)< B-scintillation counting2-
2 =433 liododeoxyuridine?] A3 I AlFE ZH 3}
44 rLLNA
EA A&oA o732 TheAd Y 48 dA5e &) f% qAF 2Tt
AeE A, © FHE 9o FES AMESIE rLLNA(reduced LLNA) A EH & A&
T At Iy rLLNA AER¥ S AH8sH7] feiAs ARl tid W&t ed A
2 AeH ZAE AAEMoF gt =S (LLNAE -8 HEE A FsHA &7
ol o]Hg HRIF BRI A fol= rLLNAE A&l = ¢ Ao
45 A3 Bt
Zt N@Edae] A3 He AAATE e
1) M = HAIHS AHEste BF, AT 4 Ao Fduxd
929 P+ DPM(disintegrations per minute) #t= FZANZTo B
DPM o2 o] Al4tdit.
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H3 1. HYE(OECD TG 429)

Y BZAA, FADIAAIHY

Skin Sensitization: Local Lymph Node Assay

e
1. OECD 3}st&=4d Al§ 7Zlol=giel2 #e wd 2 74 879 W3, 55 54
%% _Tr__gq—c‘;].oq %7];@0§ 74EH—7 011:]_ u].o/\oﬂ/q AH7LZLA4 9_]3].7] .?/]51-

Hzo] AF Zhol=gel]]l AP ZAA Y (LLNA, TG 429)2 200213l 2 & = 2}
th(1). LLNA A9 A5 AR A 8l 3 a7l did A& W&ol TxHUS
@GO @E)O)(10)(11). HEE LLNA AEH2 Ad e 5 A= HeolH <
7l 7]“&?‘4(12). B B 2R FEEA mB7Z 1sAe 9rtaly] 93
e = WA A9 7}01ta‘rclolr/} 02 72248 A 7he] EERI(TG 406)E 71

>

g Ag, 53 71vg Stist Ald 2 Buehler A @< ©]8§3TH13). LLNA A&
= B4 WA TG 406(13)2 T S 7Ht /MA"E & LLNA A3 7tel=g
Aol =3d  [FAAEHH717] F(Performance  Standards, PS)(F5 2)2 A F A
34(14)2 d ol wet LLNASH 7153 2 7Aooz FAR Ayt == A8dE AIEH
o] FEAHS HUtske= W AMHEE Aok

2. LLNA AldHe JEZAA49] f57](induction phase)s ™51 £#-Hkg 3
Zholl AAF AFA HoleE ATt 71U AFH(TG 406)(13)8 AN zEL =

F =

AAEE 3/ FY FARPFAELE LLNAES ALgsted Agsitgs 4L F
oF gtt}(6)(8)(15). rLLNA(reduced LLNA) HIH 2 Ad 5= TF 40%7HA =2

Aom B A stel=eilo A HeElAgo 2 7] &ETh(16)(17)(18). tLLNAE £ A
Ztol=gklel 7l&d utel o] g2 ZE LLNA ZRZEF 7]F(specifications) S

sk, AR Thede 24 dE5E FUsky] A AAH a7 e A A

of

ol

=

N

T Atk A4 2dHe G5 =2

ot rLLNA HIHe A&7 doll g A2 A&l oig

#}8tz ZAE AFsoF ol rLLNAOA o3 D A =
2= Agole AAE MeAY BEsHA atr] sl F7F Adel 28T & Ut

kv
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UNe¢| 3stEd &7/ 92 FAd #3 A =3} A2="(UN Globally Harmonized
System of classification and Labelling of Chemical, UN GHS)¢| &9 7t algix &
|0y ARVE a3 Aeoe AR AdEde fald AEes S
rILLNAE AR&3iA = <F At

ﬂ]x—"/\]ﬁ]lﬂo]q A == O_?_Oﬂ
& Agsior Aohe omst b,
3 Aol dwkzoz o o) F7}

4. LLNA AdHe v5Rda=4d Ads 9T
71U AlE(TG 406)(13)< thAlsle] LLNA AW

LLNA Al&Ho] =3l 7

off
o
A
N
N
o
2,
ox,
sy
oo
S

g & YE Aotk APe FAHE
g g ARE wejslof Bk olHF Fuo|
E APEAY 54 9 8 Tz, BeEsd 44, WA (n vrg £t AAW(n

i o =4AY An o oA

ox,
—~
)
=
o)
=
(0)°]
19
A

5. LINA AdHe AU AdHoziA, dyz14d HE 247

contact sensitising activity)®] F7}ell & T 1

2 A4S Brksted AHEEE sEe FE Y ¢ dH
HpA] &

=
o 27]4 @Z 22 ANBNA B8 Ag w2
(ST st

N
=
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3 gtk LLNA A@We 71Uz AE(TG 406)(13)
FEHE 7 ARNkg fFdo] QA et
AEHE 7Ivg i3t AZ18)AHE E=EA (adjuvant)E AHESHA] 7]
< %o:l%t} TG 406(4)°l ¥l LLNA Al?ﬂﬂu o] 7 o]

B AZg oz s TG 406 A@Hol a3 A7t dkd: 53
LLNA $1=7% 7é3’~‘r, 54 ARASELY A AHER 74]”1%/“}1] FEo =

119)20) == AgEAL £35)(13). =3 FAZ ndr|s #8715 £33}

P& 2 F(test chemical classes) T ©Y AP &= (substances)®] 78-7(21) 71 A A(TG

406)(13)°] & F Atk =3I} diFE FFAA (formulations) = T3 H

&
—
—
z
>

¥ = PF%
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o
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LLNA AZd7 dolgmo]zd] <A LLNA AEH2 7Yy AldEn o]
J

AA L] Agdedel Wl A 2HE vEE ThsAol ¥ E=t(22). Ly AAE
]64;}"5 3% LLNA A @Ho] A=z 7sdves Ae A5 Asl 237 &+
2 FAEE A=A S 71241 =4 (benchmark test substances) 24 EJHAI7]& A<
1HE F ATH16F Fx). ol o] HIH AT Xﬂﬂﬂ‘ﬂ NdEde 5o
LLNA A @] Aosd ddFe 74 &< 3, Z2 Ad=ddd 482 + Ao

6 LLNA Al@He 71& dee 2434 AdEde] 88 79 7k 34

Woll A dz7 S5 fEste Zolth o83 3= F42 A &sle= deHzr] 43¢

Fde] &F(dose) ¥ A5 (potency)ol HIE 7] wizoll 7HAA Sl A=A FAo] 7}

Sotth. HEZT SA42 7 ANFEEATY FIAETY Bd "HET S4S vlash

ST FPAN TS B S g AREETY B F249 vl AT,

Stimulation Index, SI)= A4S, AdEdS AR =E %@3}7] -‘H-SH/\ = SI
] ]:]

)
A7 3 o]%SI = 3)o]ojof gt B
Yz (auricular lymph node)oll A 418 AMEZF9 F7}
vivo WA AW (radioactive labelling)S €83t
AHPI7IEe 8dE 9dd Tt A S4E A
7} = (endpoint) = AHEE F ATHFEF 2).

CBA/Ca == CBA/] AlE2 vl$2E A} : 8
olof s, A JML A*i 3= Pt 1%91 20%E =3 fﬂW% b Hth LLNA

b Bue Gt A% e AR £AS dAlsel LT 4 ot

0
|
=)
o
[
=
%
S~
=
Ho
=2
r o
r
[
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X
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A MES ATHA Gt F, vhpas
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7hHe %

=
3 oF

] Aol A% §ulE Agstel &

S
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R0
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B

3]
=

st A

7+-8-Z " (exaggerated extraction)= Al-&

= %

—
file)

A4 (comparability) <

o
T

b oA

F7] Aol BA F=

fsg o)

4@t webd] AU RS FA1H0R Ag we BAT 5

o
=ddol (A=Y aFAES 3] S

o
=

a9

2o LLNA A

}71 of

[l

gzTo A4S 8T

r
11

o8

e

3|

Ho

tE] 3 o] (o= 9

£ B 2 Y (acetone: olive oil, AOO, 4,
(hexyl cinnamic aldehyde, HCA)(CAS ®

OLAIE
t] 3

s

Ak 2

/\E]

v/v)el X% 25% 9
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N,N-di i S
( imethylformamide)°l 343k 5% W

s

o]

3L
s

101-86-0) ¢k N,N-t]w g

E] o} (merca
= ptobenzothiazole) (CAS
o] A A=) ) (CAS No 149-30-4)°lth(*-= 29| £ 1 %
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16. 54 33EH F(specific chemical class) =& 574 -3 B9 AFEHES H7}
st 4ol ojAl, 7]&AFEZH (benchmark test substance)e AR&3h= A2 £ A
Aol old T/ AIF=EY RS A¥ste b ddeA Jlsdte A
Aot 8T + A FAA 7|EAF=E L 5o EAE 7HA o g

o NFEATH 723 9 754 FAA

o AHX ETZH/sHH EA

LLNA Aoz g &7 X}E(supporting data)

e OE T& FTolu Al MPFoe=m d2 &7 AFH(supporting data)

17 FAEZFTE HA 4vtg]9 npe2E ARESHH, HA 3 R AREAT,
A=l FPAT A3 54 sAtET 2 FANzT@HIY A8 A=,
11~153 A AdFH AS B8t A v HT AHRE FAdxETD)S Evldt &
3], ¥AAHET AFES 7FHEA(on an intermittent basis) T3t F-F, FAHNERTS

Hafof 3ttt ANFEHS AdstA Fe A A8t

o2 §Fo= Adste Ae 1
a1, tHET(control group) Wh-F-2=

FalloF @,

[
E AYRAT s 5AW Yo Ael 8 A

18, Rl g Rya Hge FuEd 3)7 G)o] AAY AL 1 zste] HA
= 55 AAdA(d: 100%, 50%, 25%, 10%, 5%, 2.5%, 1%, 0.5% &). A&
Aol 283 H5td 2771 ngsolor Ak 379 AEHE FE A4

F7) gkotol stul, APEA Hgol AFT &
g 5

271 Hsted =S HAHE st= A 7]
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Zh w29 A ¥ 2E 2
25 uL, 3 A e FAHEEE(11~153

oA A =

e 2%+ ¥ 3YUxH(Day 2 and 3):
19219 & dx5 whE3it

7y wpg-29] AFES 71E53h (PH)-methylthymidine 20 pCi(7.4x10° Bq)7}
ZIE AWEFEA(PBS) 250 ULE RE NPT B 2T wheao me
ool FARSICE tiete 2, Liododeoxyuridine 2 pCi(7.4x10* Bq)
fluorodeoxyuridine 10°Mo] ¥ PBS 250 uLE #e] Awo| FA-gdh
5A7F & np9 225 QbghAl AZITE Zb whg 2o A /\] %@_% 2

o YZAE HASNT 7t SE
) "AZ o/ dzEe 7 AY

HTH). 2z st ool e =% 2 AE Age IFuEA(12)S
24T BAIFAA =4 i dkgo] AES HsiM e 7 o] H3Et
© 7 FA SHFA 58718 AHEstAY siE Al ojoi A FA 54)
2 F7HAR 5G] Ad ZrEZ 2¢E F UG

A E FHE Y FH]

26. N8 & FHW(individual animal approach)

Ee AY FoT HIH
(pooled treatment group approach)= AF&3te] 200 wio|Z=E w4 ZHAZ = 2=H
AZ2E 3 FEgE 2940 &3 e T AxZ dgds vE F e TE 7]
Ho=w 7y wpe2s &M A=3 Hxde g AX dgds FH|gH gz
AgA2 PBSE 23] F7F AHstal DNAE 5% trichloroacetic acid(TCA)Z 4 ol A
18A12F B AAAZTHB). M EH A E(pellet)> TCA 1 meoll AAESIA °H
3l 4% A (scintillation fluid) 10 mLo] ©Zl Blo|EZ K7 AY I AFE 2
tl(gamma) AT FEE &1t
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27. (*H)-methylthymidine2] Z $}(incorporation)> B-scintillation counting®. 2 =74

st ®Iiododeoxyuridine 2] A% LA 4 (*I-counting) & =43,
DPM(disintegrations per minute)>2 UERATE /\P%% AW et A3
(incorporation)& DPM/TFe-~(71¥ & HoW) = DPM/FA7HY S A

TH) o2 AR

rLLNA

28. 54 ARelA ARZE Thedel &4 d5S F]dst] A7 #AA 2Tt

UAE A5, B AP 7tol=eiele & EE LLNA ZEEZF 7| F(specifications) S &

g o FHe FEE AMESHE rLLNA Z2ZEF(16)(17)(18) Aol AH&E 4 3l
= A&3st7] Aoll, Abgel gt W&g BdAd B #AskE ZAE Al

:
EE BERE A%} dehde Asdt AdE ddsAy 9

29.  EoF 40 7+47} LLNAS rLLNA A@¥ T2 eI §3 zlololn, o
9% olfE rLINAE §3-W% HRE AFHA Ftvh wepd §I-0s Yuot
Q3 A rLLNAZS A& oF =} o &89 LINAS np7kA 2 rLLNA
NA H7tE ANFEED T5Ec h2odA B88 "5y A= 54 9F A=
S FIEIA g AU sxolook ATH18Y FX).

30 7 mhgzolA AE Bole] Fh AFolt AN B4 hE AwEgo] YA
2 Ak 3Fo] & W Fo YA DA} B BE BRI AGe 2 B9 ¥ A
AH O /%3] GABT B2 A B4 EE 2 Fo )
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RE 1 go} A9

A= (Accuracy): A Aot S8H Fuxo dA A= AP F3qol g BFrF F
ol A#A(relevance)?] 3 =Y. AgsA wx AFAF}Y nLe oulste

“d %4 (concordance)” # “A &5 (Accuracy)’ = 22 YH|Z 223 (14).

X'E r‘lN

A g Ed(Benchmark test substance): AP =22 vl 7|FO = ALE
2 24, 742 b5 EA4E 7Aook 3 (1) €A
, (i) ANEEs =23 724, 718 7ARE, (i) ©

H

ii)
97 53 4% AE, (v) Aok

i}

L1
5=

dn ¥ ox N,
(o

ox fr

—~

e

, (iv)
A& = YA #k(Estimated concentration threshold, ECt): ¥A%H-e& UEIWE A=A

F7F Hed 2% AdEde] 4 T

%5 S3(Estimated concentration three, EC3): A5 A|57} 30| H&d 8d A

=49 =4 &%

$14 (False negative): ¥4 T &4 AF@EZo] AFH o3 24 =& H&A

NEEd= 25 HEEs A

AP 27 A@AA (Inter-laboratory reproducibility): T2 AP oA T AFHA}
o NPF=de Ade SIS o, &3 8 ZdFo=m fAR 2348 Uels A=
APAT AP ARAST 2 A5 DA AR APt Aol AFH

= L

2 HAeE 7 dS5E BHYF1, between-laboratory reproducibility2til s FH(14).
AF A A EA(Intra-laboratory reproducibility): 5L AP HoNA =4 & 2

"ol & AR 5483 ANJEAAE 2 AR5 HAFHoE AWT F Ue A&

T3 within-laboratory reproducibility2til% $H(14).

FARA D (Me-too test): AT B 0" Fx Al@HA
Ao g Foid ®d. olgd AFHL F3 AF

_32_



w3p A (14).

o] 4] (Outlier): FeollA T2 AHF WZo] T2 29 A3 b2 #L =B

o= A,

A E Y B 7}7] F(Performance  standards, PS): H5H AIHS 7|Htoz 7|53
4 JHAAo R SASHA AAE AFHE vHlw JMSsAS Hrlsts 7] e AES
23 (1) T AP TERL, () AFE AEHY §& Jted FAEE YFshe
o g9 stEd FoA ddgs %L.Tl stetEde] Ha F5, (i) A58 AFHEl
A Re #e IR 3 ARE g AFEo FAE R Festede HL BES

Argatel WobE o AN " AguEel dZEooF 14)0] -
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o
o
2
Y
NE,
Jo

=722 A dH (Proprietary test method): 53 % A, 4xE 5
ol A== AP

A 24 HF(Quality assurance): @ T3 ZHE 7ol 4L AP V& 2 8
A, 715 B A3 &, Holy AE Ag= T B dAE HUistes A

3} 8} & 2 (Reference chemicals): A 9] (in vitro®=+ AW (in vivoA A ] 1t
U @ Fo] & A, AS DAlCA AHEshr] sl AR gstEd. oS
z
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° K
"~

Agwel A AOE dgHE NPED FRE hESo} shu, 8B Qo)
Yo Aoz PHE el BE WY, % 4)E Uehior I AF AR @

A, AR 8 AREH el e FnEd %20 WY £E U(14).

48 (Relevance): AP E7e] FHAA L AFo] B ERo on Ju H
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A BEAd TS AFEL AYTY 4 A= vE.

AP EZ (Test substance): £ A 7lol=diqlS ARgst] A@T B4, Gd3dE
Ee 55 e HF ]%, ARz 7449 Ade AET o, EH A Gl
Ae HAS AF AQl tiz Adee 27 5 due S ng&er & o, AF
ARG 24 Aol g Al 8] As F A+

AZSE AP (Validated test method): 574 2o tht JAG(HSE= £33 3 A
FrE ddste FEA A7 95E AP AP AdRel Agxe AFE =
Aol A AAE F2d B3 AARAE FPEE FE3] @A XS F= AT
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F 1: LLNA fFAMAEHE &S 9% 48 s #aEd
0.5~2.0 A LLNA LLNA
~2.0x
W 23 CAS No | 3¢ | ¥34> | EC3 %° | N EC3 vs
EC3 vs GP )
H 9] AA
5-Chloro-2-methyl-4-i
sothiazolin-3-one(CM | 26172-55-4/ i 0.0045-0.0
1 o A A DMF 0.009 1 NC +/+ +/+
I)/2-methyl-4-isothia | 2682-20-4 18
zolin-3-one(MI)’
. 0.025-0.09
2 DNCB 97-00-7 LA AOO 0.049 15 9 0.02-0.094 +/+ +/+
3 4-Phenylenediamine 106-50-3 LA AOO 0.11 6 0.055-0.22 | 0.07-0.16 +/+ +/+
4 Cobalt chloride 7646-79-9 LA DMSO 0.6 2 0.3-1.2 0.4-0.8 +/+ +/+
5 Isoeugenol 97-54-1 B A AOO 1.5 47 0.77-3.1 0.5-3.3 +/+ +/+
2-Mercaptobenzothia _
6 1 149-30-4 LA DMEF 1.7 1 0.85-3.4 NC +/+ +/+
zole
7 Citral 5392-40-5 A A AOO 9.2 6 4.6-18.3 51-13 +/+ +/+
8 HCA 101-86-0 A AOO 9.7 21 48-19.5 44-147 +/+ +/+
9 Eugenol 97-53-0 o A AOO 10.1 11 5.05-20.2 4.9-15 +/+ +/+
10 Phenyl benzoate 93-99-2 LA AOO 13.6 3 6.8-27.2 1.2-20 +/+ +/+
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11 Cinnamic alcohol 104-54-1 LA AOO 21 1 10.5-42 NC +/+ +/+
12 Imidazolidinyl urea | 39236-46-9 | 1A DMF 24 1 12-48 NC +/+ +/+
13 | Methyl methacrylate 80-62-6 4 A AOO 90 1 45-100 NC +/+ +/+
14 Chlorobenzene 108-90-7 A A AOO 25 1 NA NA -/- -/
15 Isopropanol 67-63-0 A A AOO 50 1 NA NA -/- -/+
16 Lactic acid 50-21-5 o A DMSO 25 1 NA NA -/- -/
17 Methyl salicylate 119-36-8 | A A AOO 20 9 NA NA -/~ -/-
18 Salicylic acid 69-72-7 A AOO 25 1 NA NA /- -/-

LLNAC i3] F4d FI=E HoAFs F71 52

Sodium lauryl _
19 151-21-3 LA DMF 8.1 5 4.05-16.2 | 1.5-17.1 +/- +/-
sulfate
Ethylene glycol i
20 . 97-90-5 A A MEK 28 1 14-56 NC +/- +/+
dimethacrylate
21 Xylene 1330-20-7 | HA| AOO 95.8 1 47.9-100 NC +/" +/-
22 Nickel chloride 7718-54-9 LA DMSO 5 2 NA NA -/+ -/+

=4

T
[>

|

oFo]: AOO(acetone: olive oil) = ©oFAE : & H U411, v/v), CAS No(CAS Wz) = 3}38}
E 1

=S W3S, DMF(N,N-dimethylformamide) = NN-UWEXEolr| =,
DMSO(dimethyl sulfoxide) = YW @4 & Alo] =, DNCB(24-dinitrochlorobenzene) = 24-C|UEZZ 22

EC3(estimated concentration needed to produce a stimulation

Iz
2

i
=
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index of 3) = SI 3& YI=& o] 29§ 34 =%, GP(guinea pig test result) = 712 A@ 2 7(TG406)(13) HCA(hexylcinnamicaldehyde)=3 A A U= 4 H 3] =, Liq = HA],
LLNA(murine local lymph node assay result) = murine 4% 327 A% A 7(TG429)(1), MEK (methylethylketone)=" € o D A&, NA(not applicable) = SI < 30|22 3¢l
%, NC(not calculated) = @Y A g<] HolEo]BR A4tE X ?zh?., Sol(solid) = ILAl|, Veh(test vehicle) = A& FA|.

1 ANPFEEL Bao] 7hestte e S8t A4 A57T fle -°r ]34 ol A oF ot

2 AE T8 F3A7F LLNAS s 5o FAxcr FFS v & 2, 2t FaEdd gk dFste FAAE A& ok 3hrh(24)(32).

3 F N o8 EC3 el 7bedt Haw. +4EEAFSAT < 3)9 EH N F=7F AlsET

4 vlolE7F =38 LLNA A9 <.

5 7= CG(CAS No 55965-84-9)2 43}, CMIMI = 31 EFE. 2+ A& JdlsEE 1.1~1.25%(CMI) L 0.3~045%MI)th. H1SA HELS vfaus9(21.5~24%) 2 722
2FE(0.15~0.17%) 0™ YA AP & 74~77% . 7IE CGE Sigma-Aldrich @ Rohm & Haas(8A] Dow Chemical Corporation)ll A +¢) 7}&3}t.

= A A AFAFATE A, A AR VIE dEEr] 8 o A gton, A A tiEk AbEl Bavt ik Aol 28k dAdAE A=Al
ofd o= FAHH.

=GP HolH gl&.

Llﬂ
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=4 18705 AHE3te] Wrlste A LLNA PSY 7l&e TFeAY e Z2Hs| ok
ot Al e AEE AFEHEE /ot Aol wEl &nbE ER{7F o] Fol Aok
gt SHAIRE Al e WEE A@He] BFE ARRoF st A4 FuEH EFE
AEstA E/RSHA £ 4 Atk dE B, & A™¥EE F U ZRE ERIH,
2% BRE A 2 FEd F7F dolH(W: 2 EFE FaEAS A B
2 g8ty 724 EAS 7IAe o2 B ud AES ERE AT A8
HE AHs 5% TIAEE AET F At olu= A9 = WFE LLNA A
Aol AF 432 AEEE FriEn

8 APAY AAPZE 2AsH7] YalAe LLNAGA & #FHE 24234 28 A
g3t A = HIE LLNA AIHE Hrbsor s, w2l LLNA PS=

HCA(hexyl cinnamic aldehyde) ¥r& A@A3o] WEdo] <A AFAW AdA
< B3I W), HCAOl tg YA +4 &% (threshold estimated concentration, ECt)&
17 o] e Ao = 4o dA AbEsof 3t 518 7Hed AFAW AIAEL 4
HCA Al@olA ECt &< 5~20%% 22 T As APA9 d=Fo 2 v, o=
LLNACI A HCA(10%)° thet B EC32 0.5~2.08] BHE oJudch(E 1 #H=).

AFHL AEA

9. A5 B HEE LLNA AgHe 294zt
24 =4 F 7HAE AHEske grlsloF @tk LLNA
2 DNCB(24-dinitrochlorobenzene) A A3 WH-EA o] ZATH. ECt #+& H4A 3%
ol el A@HA HAAHE Gd AN FHHoz AEdoF I 58 JHedk A
AT S dF37] fa8l, 24 AP A S ECtake]l HCAol thal 5~20%, DNCBO
i3l 0.025~0.1%°]oloF 3™, o] LLNAIA 22 HCA(10%) % DNCB(0.05%)°l th
g H EC39| 0.5~2.00 HHE Aridci(x 1 #=x).

N

J84e LINASIA 2 Fe® 7
Pst 27] the dwAel HCA

ok

(o]

_4"_



g3 2. YE(OECD TG 429)

OECD/OCDE 429
Adopted:
22 July 2010

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

Skin Sensitization: Local Lvmph Node Assav

INTRODUCTION

1 OECD Guidelines for the Testing of Chemucals are peniodically reviewed in hight of scientific
progress, changing regulatory needs, and amimal welfare considerations. The onginal Test Guideline (TG)
for the determination of skin sensitization in the mouse, the Local Lymph Node Assay (LLNA; TG 429)
was adopted i 2002 (1). The details of the validation of the LINA and a review of the associated work
have been publisked (2} (3} (4) (3) (6) (7) () (9) (10) {11). The updated LLNA 15 based on the evaluation
of experience and scientific data (12). This is the second TG to be designed for assessing skin sensiizahon
potential of chemicals in animals. The other TG (ie: TG 406} utilises guinea pig tests. notably the guinea
pig maximisation test and the Buehler test (13). The LLNA provides advantages over TG 406 (13) with
regard to animal welfare. This updated LINA TG includes a set of Performance Standards (PS) (Annex 1)
that can be used to evaluate the validation status of new and’or modified test methods that are functionally
and mechamistically sumilar to the LZINA m accordance with the principles of Guidance Document No. 34
(143

x The LINA studies the mduction phase of skin sensiization and provides gquantitative data
suitable for dose-response assessment. It should be noted that the mildmoderate sensitizers which are
recommended as suitable positive control (PC) test substances for guinea pig test metheds (fe TG 406)
(13} are also appropriate for nse with the LLNA () (8) (13). A reduced LLNA (fLLNA) approach, which
could use up to 40% fewer ammals 1s also described as an option m this TG (16) (17} (18). The (LINA
may be nsed when there 13 a regulatery need to confirm a negative prediction of slan sensitizing potential,
provided there is adherence to all other LLNA protocol specifications, as descrbed in this Test Guideline.
Prediction of a negative outcome should be made based on all available information as described m
paragraph 4. Before applying the rTLI.NA approach. clear justifications and scientific rationale for its use
should be provided. If against expectations, a positive or equivecal result 13 obtained in the rTLLNA,
additional testing may be needed in order to interpret or clanfy the finding. The tLINA should not be used
for the hazard identification of skin sensitising test substances when dose-response information is needed,
such az sub-categorisation for UN Globally Harmonized System of classification and Labelling of
Chemicals.

DEFINITIONS
3 Defimtions used are provided in Annex 2.
INITIAL CONSIDERATIONS AND LIMITATIONS

4. The LINA provides an altemative method for identifying potemtial skin sensinzing test
substances. This does not necessarily mmply that i all mstances the LTINA should be used mn place of
gumea pig tests (e TG 406) (13), but rather that the assay is of equal ment and may be emploved as an
altemative in which positive and negative results generally no longer require further confirmation. The
testing laboratory should consider all available information on the test substance prier to conducting the
smdy. Such information will include. the idemtty and chemical stmcture of the test substance; its
physicochemical properties; the results of any other i vifro or in vive toxicity tests on the test substance;
© 0ECD, (2010)

You are free fo use this material for personal, non-commerdial purposes without seeking prior consent from
the OECD, provided the sowrce is duly mentioned. Any commercial use of this material is sublect to written
permission from the OECO,
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and toxicological data on stmucturally related test substances. This information should be considered
order to determine whether the TLNA is appropriate for the test substance (given the incompatibility of
limited types of test substances with the TTNA- see paragraph 3} and to aid in dose selection.

y: The LINA iz an in vivo method and. a3 a consequence, will not eliminate the use of animals in
the assessment of allergic contact sensitizing activity. It has. however, the potential to reduce the number
of ammals required for this purpose. Moreover. the LTINA offers a substanhal refinement {less pain and
distress) of the way in which animals are used for allermic contact sensitization testing. The LLNA is based
upon consideration of mmunological events stimmlated by chemicals during the induction phase of
sensitization. Unlike guinea pig tests (i.e. TG 406) (13) the LLNA does not require that challenge-induced
dermal hypersensitivity reactions be elicited. Furthermore, the LINA does not require the use of an
adjuvant, as is the case for the guinea pig maximasation test (13). Thus, the LINA reduces animal pain and
distress. Despite the advantages of the LINA over TG 4046. it should be recognised that there are certain
limitations that may necessitate the use of TG 406 (13) (e.g. false negative findings in the TTNA with
certain metals, false positive findings with cerfain skin umitants [such as some surfactant type chemicals]
(199 (207, or solubility of the test substance). In additien, test substance classes or substances contzining
functional groups shown to act as potential confounders (21} may necessitate the use of sunea pig tests
{i.e. TG 406) (13}). Further, basad on the limited valhidation database. which consisted pnimanly of pesticide
formmlations. the LINA is more likely than the suinea pig test to yield a positive result for these types of
test substances (22). However. when testing formulations, one could consider including similar test
substances with known results as benchmark test substances to demonstrate that the LTLNA is finctioning
properly (see paragraph 16). Other than such identified limitations, the TINA should be applicable for
testing any test substances unless there are properties associated with these test substances that may
interfere with the accuracy of the LLNA

PRINCIPLE OF THE TEST

6. The basic principle underlying the LTINA is that sensitizers induce proliferation of Ivmphocytes
in the Iymph nodes draiming the site of test substance application. This proliferation is proportional to the
dose and to the potency of the applied allergen and provides a simple means of obtaining a quantitative
measurement of sensitization. Proliferation 13 measured by comparing the mean proliferation in each test
sroup fo the mean proliferation in the vehicle treated control (VC) group. The ratio of the mean
proliferation in each treated group to that in the concurent VO group. termed the Stimulation Index (SI), 13
determined, and should be-3 before classification of the test s ubstance as a potential skin sensitizer is
warranted. The metheds described here are based on the use of in vive radioactive labelling to measure an
increased number of proliferating cells in the draming auncular lymph nedes. However, other endpoints
for assessment of the number of proliferating cells may be employed provided the PS requirements are
fully met (Annex 1).

DESCRIPTION OF THE ASSAY
Selection of animal species
& The mouse 15 the species of choice for this test. Young adult female mice of CBA/Ca or CBAST

strain, which are mulliparous and non-precmant, are used. At the start of the study, animals should be
between 8-12 weeks old and the weight variation of the animals should be minimal and not exceed 20% of

the mean weight. Altemnatively. other strains and males may be used when sufficient data are generated to
demonstrate that significant stram and/or gender-specific differences m the TTNA response do not exst.

Housing and feeding condinans

@ OCDE, (2010) 2

_43_



OECD/OCDE 429

& Mice should be group-housed (23), unless adequate scientific rationale for housing mice
individually 15 provided. The temperature of the experimental amimal room should be 22 = 3°C. Although
the relative humidity should be at least 30% and preferably not exceed 70%. other than dunng rocm
cleaning. the aim should ke 30-60%. Lighting should be arfificzal. the sequence being 12 bours light, 12
hours dark. For feeding, conventional laboratory diets may be nsed with an vnlimited supply of dnnking
water.

Preparanion of antmals

a The animals are randomly selected. marked to permit individual identification (but not by any
form of ear marking). and kept in their cages for at least five davs prior to the start of dosing to allow for
acclimatisation to the laboratory conditions. Prior to the start of treatment all animals are examined to
ensure that they have no observable skin lesions.

Preparation of desing selutions

10. Solid test substances should be dissolved or suspended in selvents/vehicles amd diluted. if
appropriate, prior to application to an ear of the mice. Liguid test substances may be applied neat or diluted
prior to dosing. Insoluble substances, such as those generally seen in medical devices. should be subjected
to an exaggerated exfraction in an appropriate solvent to reveal all extractable constituents for testing prior
to application to-an ear of the mice. Test substances should be prepared daily unless stability data
demonstrate the acceptability of storage.

Reliability check

11 Positive controls are used to demonstrate approprniate performance of the assay by responding
with adequate and reproducible sensitivity to a sensitising test substance for which the magnitude of the
response 1s well charactenised Inclusion of a concurrent PC is recommended becanse it demonstrates
competency of the laboratory to successfully conduct each assay and allows for an assessment of intra-,
and inter-laboratory reproducibility and comparability. 4 PC for each study 1s also reguired by some
regulatory suthorities and therefore users are encowraged to consult the relevant autherities pner to
conducting the LINA . Accordingly, the routine use of a concurrent PC is encouraged to avoid the need for
additional animial testing to meet such requirements that might arise from the use of a periodic PC (zee
paragraph 12). The PC should produce a positive LLNA response at an exposure level expected to give an
increase in the SI= 3 over the negative contral (INC) group. The PC dose should be chosen such that it
does not canse excessive skin wntation or systemic toxicity and the induction is reproducible but not
excessive (ie 51 = 20). Preferred PC fest substances are 23% hexyl cinnamic aldehyde {Chemical
Abstracts Service [CAS] No 101-256-0) in acetone: olive oil (4:1, v/v) and 3% nmrcapmbenzuthi'amle
(CAS No 149-30-4) m N N-dimethylformamide {see Amnex 1. Table 1}. There may be circumstances
which. miven adeguate ustification, other PC test substances, meeting the above criteria, may be used

12 Whale mneclusion of a concurrent PC group is recommended. there may be situations 1 which
pericdic testing (i.e. at mtervals = 6 months) of the PC test substance may be adequate for laboratones that
conduct the LINA remularly i.e. conduct the TLNA at a frequency of no less than once per month) and
have an established historical PC database that demonstrates the laboratory’s ability to obtain reproducible
and accurate results with PCs. Adequate proficiency with the TINA can be suceessfully demonstrated by
geperating consistent positive results with the PC in at least 10 independent tests conducted wathin a
reasonable period of ime (7.e. less than one year).

13, A concurrent PC group should always be included when there is a procedural change to the
IINA (eg change in frained personnel, change m test method matenals and'or reagents, change in test
3 @ OECD, (2010)
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method equipment, change in source of test animals). and such changes should be documented in
laboratory reports. Consideration should be given to the impact of these changes on the adequacy of the
previously established historical database in determining the necessity for establishing a new histoncal
database to document consistency in the PC results.

14, Investigators should be aware that the decision to conduct a PC study on a periodic basis instead
of concurrently has ramifications on the adequacy and acceptability of negative study results generated
without a concurrent PC dunng the interval between each penodic PC study. For example, if a false
negative result is obtained mn the peniodic PC study, negative test substance results obtained in the interval
between the last acceptable periodic PC study and the unacceptable peniodic PC study may be questioned.
Implications of these cutcomes should be carefully considersd when determining whether to mclude
concurrent PCs or to only conduct penodic PCs. Consideration should also be given to using fewer animals
in the concurrent PC group when this 1s scientifically justified and if the laboratory demonstrates, based on
laboratory-specific historical data. that fewer mice can be nsed (12).

15. Although the PC test substance should be tested in the vehicle that 1s known to elicit a consistent
response (g8 acetone: olive ail: 4:1, vv), there may be certam regulatory situations in which testing i a
non-standard vehicle (elinically/chemically relevant formulation) will also be necessary (24). If the
conciurent PC fest substance is tested in a different vehicle than the test substance_ then a separate VC for
the concurrent PC should be included.

16. In instances where test substances of a specific chemical class or range of responses are being
evaluated. benchmark test substances may also be useful to demonstrate that the test method is finctioning
properly for detecting the skin semsitisation potential of these types of test substances. Appropriate
benchmark test substances should have the following properties:

* structural and functional simlanty to the class of the test substance bemg tested;
*  known physical/chemical characteristics:

+ supportng data from the LTENA:

* cupporting data from other animal models and/or from humans.

TEST PROCEDURE
Number of animals and dose levels

17. A mmimum of four animals 15 used per dose group. with 8 mmimum of three concentrations of
the test substance, plus a concument NC group treated only with the vehicle for the test substance, and a PC
{concurrent or recent. based on laboratory policy in considenng paragraphs 11-13). Testing multiple doses
of the PC should be considered. especially when testing the PC on an intermittent basis. Except for absence
of treatment with the test substance. amimals in the control groups should be handled and treated in a
manner identical to that of animals in the treatment groups.

18. Diose and vehicle selection should be based on the recommendations given in references {3} and
{5). Consecutive doses are normally selected from an appropriate concentration senes such as 100%, 50%,
25%, 10%, 3%, 2.3%, 1%, 0.5%, etc. Adequate scientific rationale should accompany the selection of the
concentration seres used. All existing toxicological information (e.g. acute toxicity and dermal imitation)
and structural and physicochemical information on the test substance of interest (and/or structurally related
test substances) should be considered where available, mn selecting the three comsecutive concentrations so
that the highest concentration maxumses exposwre while avoiding systemuc toxicity and'or excessive local
@ OCDE, (2010) 4
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skin umitation (3) (23), In the absence of such information. an mitial pre-screen test may be necessary (see
paragraphs 21-24)

19. The vehicle should not interfers with or bias the test result and should be selected on the basis of
maximising the selubility in order to obtain the highest concentration achievable while producing a
solution/suspension suitable for application of the test substance. Fecommended vehicles are acetone: olive
otl (41, w/vi NN-dimethylformamide. methy]l ethyl ketone. propylene glveol, and dimethyl sulphoxide
(19} but others may be used if suffictent scientific raticnale iz provided In certan situations it may be
necessary to use a clinically relevant selvent or the commercial formulation in which the test substance 13
martketed as an additional control. Particular care should be taken to ensure that hydrophilic substances are
incorporated into a vehicle system, which wets the skin and does not immediately run off] by incorporation
of appropriate solubilisers (e.g. 1% Pluromic® 192} Thus, wholly aqueons vehicles are to be avoided.

20 The processing of lymph nodes from individual mice allows for the assessment of mter-aninial
variability and a statistical comparson of the difference between test substance and VC group
measurements {see paragraph 33). In addition, evaluatmg the possibility of reducing the number of mice in
the PC group 1s feasible when mdividual amimal data are collected {12). Further. some national regulatory
authonties require the collection of individual amimal data. Wometheless. pooled amimal data may be
considered acceptable by some regulatory authorities and in such situations. users may have the option of
collecting either individual or pooled animal data

Fre-screen tast

21. In the absence of information to determine the highest dose te be tested (see paragraph 18). a pre-
screen test should be performed in order to define the appropnate dose level to test m the [INA The
purpose of the pre-screen test 15 to provide guidance for selecting the maxmmum dose level to use in the
main LINA study. where mformation on the concentration that induces systemic toxicity (see paragraph
24) andfor excessive local skin irmitation (see paragraph 23) is not available. The maximum dose level
tested should be 100% of the test substance for liquids or the maximum possible concentration for solids or
SUSPENSIONS.

g2 The pre-screen test is conducted under conditions 1dentical to the main ITNA study. except there
13 no assessment of lymph node proliferation and fewer ammals per dose group can be used. One or two
amimals per dose group are suggested: All muce will be observed datly for any clinical signs of systemic
toxicity or local imtation at the application site. Body weights are recorded pre-test and prior to
termunation {Day 6). Both ears of each mouse are observed for erythema and scored nsing Table 1 {25). Ear
thickness measurements are taken using a thickness gange (eg digital micrometer or Peacock Dial
thickness gauge) on Day 1 (pre-dose). Day 3 (approximately 48 hours after the first dose), and Day 6.
Additionally, on Day 8. ear thickness could be determined by ear punch weight determinations, which
should be performed after the animals are humanely killed. Excessive local skin immitation is indicated by an
erythema score =3 andfor an increase in ear thickness of =25% on any day of measurement {26} (27). The
highest dose selected for the main ILNA study will be the next lower dose in the pre-screen conceniration
series (see paragraph 18) that does not induce systemic toxicity and/or excessive local skin imitation

Table 1: Erythems Scores

Observation Score
No erythema 0
Very slight ervthema (barely perceptible) 1
Well-defined ervthema 2
Moderate to severe ervthema 3

wh
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Severe erythema (beet redness) to eschar formation 4
preventing grading of ervthema

23, In addition to a 25% increase in ear thickness (26} (27), a statistically significant increase in ear
thickness in the treated mice compared to control mice has also been used to identify umitants m the LINA
(28) (293 (300 (31) (32) (33) (34). However. while statistically sigmificant incresses can occur when ear
thickness is less than 23% they have not been associated specifically with excessive mmitation (30) (32)
(33) (34).

4. The following climical observations may mdicate systemue toxicity (35136) when used as part of
an integrated assessment and therefore may indicate the maxinmm dose level to use 1n the man LINA:
changes in nervous system function {e.g. pilo-erection. ataxia. tremors, and comvulsions); changes in
bebaviour (¢ 2. aggressiveness, change in grooming activity, marked change in aetivity level); changes in
Tespiratery pattems (fe. changes m frequency and imtensity of breathing such as dyspnes. gasping. and
rales). and changes in food and water consumption. In addition. signs of lethargy and/or unresponsiveness
and any clinical signs of more than slight or moementary pain and distress. or a =3% reduction in body
welght from Day 1 to Day 6. and mortality should be considered in the evaluation. Monbund animals or
aminzals obviously in pain or showing signs of severe and enduning distress should be humanely killed (37).

Main smudy experimental sehednle

35, The expenmental schedule of the assay 1= as follows:

. Day I:

Individually identify and record the weight of each amimal and any climical observation.
Apply 23 uL of the appropriate dilution of the test substance. the vehicle alone, or the PC
(concurrent or recent. based on Iaboratory policy in considering paragraphs 11-15). to the
dorsum of each ear.

. Diys 2 and 3:

Repeat the applicahon procedure carmed out on Day 1.

* Diays 4 and 5:
o treatment
* Day §:

Record the weight of each amimal Inject 250 pL of sterile phosphate-buffered saline
(PBS) containing 20 pCi (7.4%10° By) of tntiated {!H}-methj.-'l thymidine inte all test and
control mice via the tail vein. Alternatvely, mject 230 yL stenle PBS contumng 2 uCi
(7.4x10" Bg) of “l-iododeoxyuridine and 10”°M fluorodeoxyuridine into all mice via the
tail vein Five hours (5 k) later, humanely kill the animals. Execise the draining auricular
Iymph nodes from esch mouse ear and process together in PBS for each amimal (individual
ammal approach); alternatively excise and pool the lymph nodes from each ear m PBS for
each freatment sroup (pooled treatment group approach) Details and diagrams of the
lymph node identification and dissection can be found in reference {12}, To further
monitor the local skin response in the main study. additional parameters such as scomng of
ear erythema or ear thickness measurements (obtained either by using a thickness gange,
of ear punch weight deternunations at necropsy) may be included i the study protocel.
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Preparation of cell suspensions

26. A smgle-cell suspension of lvmph node cells (LNC) excised balaterally using the individual animal
approzch or altematively. the pooled treatment proup approach iz prepared by gentle mechanical
disaggregation through 200 micron-mesh stainless steel gauze or another acceptable techmique for
generating a si.ugie cell suspension. The INC are washed twice with an excess of PBS and the DNA is
precipitated with 3% mchloreacetic acid (TCA) at 4°C for 18h (3). Pellets are either re-suspended in § mL
TCA and transferred to seintillation vials mntamlnz 16 ml of scinfillaton fluid for “H-counting, or
transferred directly to gamma counting tubes for = I—coummg

Determinanon of cellular proliferation {incerporated radieactivity)

27 Incorporation of H -methyl I.h'n.'ﬂ:lldm& 1s measured by @-scintillation u}uﬂ.tmg as disuntegrations
per munute (DFM). Incorporation of 4 l-ipdodeoxyundine is measured b'j. “l-counting and also i3
expressed as DPM. Depending on the approach used, the meorporation is expressed as DPM/mouse
{individual amimal approach) or DPM/ireatment group (pocled treatment group approach).

Redneed LLNA

28 In certamn situations, when there is a regulatory need to confirm a negative prediction of skin
sensifizing potential an optioral rLTNA protocel (16) (17) (18) using fewer ammals may be used. provided
there 15 adherence to all ofher LLNA protocol specifications m this TG. Before applying the tLINA
approach, clear justifications and scientific rationale for its use should be provided If 2 positive or
equivocal result is obtained. additional festing may be needed in order to interpret or clarify the finding.

29, The reduction in number of dose groups 15 the only difference between the LI NA and the
tLINA test method protocols and for this reason the tLINA does not provide dose-response information
Therefore, the tLINA should not be used when dose-response information 15 needed. Like the multi-dose
I1NA, the test substance concentration evaluated m the TLTNA should be the maximum concentration that

does not mduce overt systemic toxicity and'or excessive local skin umtation i the mouse (see paragraph
18).

OBSERVATIONS
Chimical ebservafians

30. Each mouse should be carefully observed at least once daily for any clinical signs. either of local
umtation at the application site or of systemic toxicity. All observations are systematically recorded with
records being maintained for each mouse Monitoring plans should include eriteria to promptly identify
those mice exhibiting systemic toxicity. excessive local skin imitation, or comesion of skin for enthanasia

37,
Body weights

3l As stated i paragraph 23, individual ammal body weights should be measured at the start of the
test and at the scheduled humane kill

CALCULATION OF RESULTS

12, Results for each treatment group are expressed zz the ST When wsing the mdividual anmmal
approzch, the 5113 derived by dividing the mean DPM/mouse within each test substance group, and the PC

7 © OECD, (2010)

_48_



429 OECD/OCDE

group, by the mean DPM/mouse for the solvent™V'C group, The average SI for the Vs is then one. When
using the poocled treatment group approach, the SI is obtained by dividing the pooled radioactive
incorporation for each treatment group by the mncorperation of the pooled VC group; this yields a mean SL

33. The decision process regards a result as positive when 51 = 3. However, the strength of the dose-
Tesponse, the statistical significance and the consistency of the solvent/vehicle and PC responses may also
be used when determining whether a borderline result is declared positive (433)(6).

4 If it is necessary to clanfy the resulis obtained. consideration should be given to vamous
properties of the test substance. including whether it has a stmuctural relationship to known skin sensitizers,
whether it causes excessive local skin imtation in the mouse. and the nature of the dose-response
relationship seen. These and other considerations are discussed in detail elsewhere (7).

35. Collecting radioactivity data at the level of the individual mouse will enable a statistical analvsis
for presence and degree of dose-response relationship in the data. Any statistical assessment could include
an evaluation of the doseresponse relationship as well as suitably adjusted compansons of test groups (2.2
pair-wise dosed group versus concurmrent VC compansons). Statstical analyses may melude, oz linear
regression of William's test to assess dose-response trends. and Dunnett’s test for pair-wise comparisons

In choosing an appropriate method of statistical analysis. the nvestizator should maintain an awareness of
possible inequalities of vanances and other related problems that may necessitate a data transformation or a
non-parametric statistical analysis. In any case the mvestizator may need to camy out 5I caleulations and
statisfical analyses with and without certain data points (sometimes called “outliers”™).

DATA AND REPORTING
Drara

36. Data should be summarised m tabular form. When wsing the individual animal approach. show
the mdividual animal DPM values, the group mean DPM/ammal its associated emer term (e.g 5D, SEM),
and the mean 51 for each dose group compared against the concurrent VO group. When using the pooled
treatment group approach, show the mean/median DPM and the mean SI for each dose group compared
against the concurrent VC group.

Test report

37, The test report should contain the following information:

Test substance and control test substances:
- identification data {g.g. CAS number. if available; source; punty; known impunties: lot
number);
- physical nature and physicochemical properties (e.g. volatility, stability, selubility):
—  if fornmlation. composition and relative percentages of components:

Solvent/vehicle:

—  identification data (punty: concentration. where appropriate; volume used);
—  justification for choice of vehicle;

Test animals;

© OCDE, (2010) g
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source of CBA mice;

microbiological status of the ammals, when known;
number and age of animals;

source of animals, housing conditions, diet, etc;

details of test substance preparation and application:

justification for dose selection (inclading results from pre-screen test, if conducted);
vehicle and test substance concentrations used, and total amount of test substance applied;
details of food and water quality (including diet type/source, water source);

details of treatment and sampling schedules;

methods for measurement of toxicity;

criteria for considenng studies as positive or negative;

details of any protocol dewviations and an explanation on how the deviation affects the
study design and resuits;

Eeliability check:

Pesults:

summary of results of latest reliabibity check, including mformation on test substance.
concentration and vehicle used;

concurrent and/or storical PC and concurrent MC data for testing laboratory;

if a concwrrent PC was not included, the date and laboratory report for the most recent
periodic PC and a report detailing the histerical PC data for the laboratory justifying the
basis for not conducting 2 concurrent PC;

mdividual weights of mice at start of dosing and at scheduled kill; as well as mean and
assoctated ermor term (g.g. 5D, SEM] for each treatment group:

time course of onset and signs of tomicity. including dermal imitation at site of
admimstration, if any, for each animal;

a table of individual mouse (individual amimal approach) or mean'median (pooled
treatment group approach) DPM values and 51 values for each treatment group;

mean and associated error term (e.g. 5D, SEM) for DPM/mouse for each treatment group
and the results of outlier analysis for each eatment group when using the mdividunal
animal approach:

calculated 51 and an appropriate measure of variability that takes mto account the inter-
animal variabilify in both the test substance and control sroups when using the individual
animal approach;

dose-response relatienship:

statistical analyses. where appropriate;

Discussion of results:

2 bnef commentary on the results. the dose-response anmalysis, and statistical analyses,
where appropnate. with a conclusion as to whether the test substance should be considered
a skin sensitizer.

9 @ QECD, (2010)
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ANNEX ]

PERFORAMANCE STANDARDS FOR ASSESSMENT OF PROPOSED SIMIT AR OF MODIFTED
LINA TEST METHODS FOR SKETN SENSITIZATION

INTRODUCTION

1. The purpose of Performance Standards (PS) is to commumcate the basis by which new test
methods, both propoetary (ie. copymighted, trademarked, registered} and non-propmietary cam be
deternuned to have sufficient accuracy and reliability for specific testing purposes. These PS. based on
validated and accepted test methods, can be used to evaluate the reliability and accuracy of other sinular
test methods (colloquially referred to as “me-too” tests) that are based on similar scientific principles and
measure of predict the same biclogical or toxic effect (14}

2 Prior to adoption of modified test methods (i.e. proposed potential improvements to an approved
test method), there should be an evaluation to determine the effect of the proposed changes on the test’s
performance and the extent to which such changes affect the mformation available for the other
comporents of the validation process. Depending on the number and nature of the proposed changes, the
generated data and supporting documentation for those changes. they should either be subjected to the
same validation process as described for a new test, or, if appropriate. to a limited assessment of reliability
and relevance using established PS (14).

3 Similar or modified test methods proposed for nse under this Test Guideline should be evaluated
te determine their reliability and accuracy using chemicals representing the fisll range of the LLNA scores.

To avold unwarmranted amimal use, it is strongly recommended that model developers contact OECD before
starting validation studies m accordance with the PS and smidance provided in this Test Guideline.

4 These PS are based on the US-ICCVAM, EC-ECVAM and Japanese-JaCVAM harmonised PS5
{12}. for evaluating the validity of similar or modified versions of the LLNA. The PS consists of essential

test method components, recommended reference substances. and standards for accuracy and reliability
that the proposed test method should meet or excesd.

I. Essential test method components

b T To ensure that a simlar or modified LTINA test method is functionally and mechamistically
analogous to the LLNA and measures the same biclogical effect. the following compeonents should be
included in the test methed protocol:

*  The test substance should be applied topically to both ears of the mouse;

¢  DLymphoeyte proliferation should be measured in the lymph nodes draining from the site of test
substance application;

*  Lymphocyte proliferation sheuld be measured dunng the mnduction phase of skin sensitization;

»  For test substances. the highest dose selected should be the maxinmm concentration that does not
induce systemic toxicity and/or excessive local skin imitation in the mouse. For positive reference
substances, the highest dose should be at least as high as the LINA EC3 values of the

corresponding reference test substances (see Table 1) without producing systemic toxicity and/or
excessive local skin rmtation m the mouse;

@ 0OCDE, (2010) 14
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* A concurrent VC should be included m each study and where approprate, a concwrent PC
should alzo be used;

* A mimmum of four amimals per dose group should be used;
«  Either individual or pooled animal data may be collected.

If any of these critena are not met, then these PS cannot be used for validation of the simalar or modified
test method.

II. Minimum list of reference substances

6. The US-ICCVAM. EC-ECVAM and Japanese-JaCVAM harmonized PS (12) identified 18
minimum reference substances that should be used and four optional reference substances (7.6, substances
that produced either false positive or false negative results in the LINA, when compared to human and
suinea pig results (e TG 406) (13). and therefore provide the opportumity to demonstrate equal to or
better performance than the LLNA} that are included in the LINA PS. The selection crtena for identifinng
these substances wers:

® The list of reference substances represented the types of substances typically tested for skin
sensitization potential and the range of responses that the LINA is capable of measuring or
predicting;

* The substances had well-defined chemical struchures:

¢ TINA data from munea pig tests (f.e TG 406) (13) and (where possible) data from humans
were available for each substance; and

®  The substances were readily available from a commercial source.

The recommended reference substances are listed mm Table 1. Studies using the proposed reference
substances should be evaluated in the vehicle with which they are listed in Table 1. In situations where a
listed substance may not be available. other substances that meet the selection critema mentioned may be
used, with adeguate justification.

15 @ OECD, (2010)
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TABRIF 1: RECOAMIFNDED EFEFERENCE SUBSTANCES FOR THE LINA PS.

Actual LI.NA
0.5z - 2= EC3 TIMNA TE.
Nomber Substance’ CAS No Form YVeh? EC3 %! N EC3 Eange ¥v=. GP Humamn
5-C]Lla_rn-2—1‘ner§:.jﬂ—l—::_&-ﬂ:1;_&u]j:_:-3—cu:e 6177554/ _ ) .
1 Eﬁ%ﬂj 2-methyl 4-izothiazclin-5-one SER2.704 Tig DNF 0008 1 000450018 MC =i+ i+
2 DNCB o7-00-7 Sol A0 0049 15 0.025-0.08G 0.02-0.094 =i+ i+
3 4-Fhenylenedizmmes 105-50-3 %ol A 011 & 0055022 0.07-0.16 —i i
4 Cobalt chlonde THdE-To-0 Sol DISO 0.5 2 0:3-1.2 0408 =i+ i+
3 Imoenganaol 97-54-1 Lig A0 13 47 0.77-3.1 0533 +i+ i+
& 2 Memraptobenzothizzole 140304 5ol DNF 1.7 1 0B5-34 NC ++ +i+
') Citral 3392-40-3 Lig A 92 G 4.6-183 51-13 ++ 4
8 HCA 101-B56-0 Lig A 9.7 21 48195 44147 =i+ i
9 Eugenol 97-53-0 Lig A0 101 11 505202 4515 +f+ i+
10 Phenyl benzoate 93-9%.2 5ol A0 138 3 55272 1.2-20 ++ i+
Il Cinnamee alechol 104-54-1 5ol A0 el | 1 10.5-42 NC i+ +i+
12 Iredazalediryd wrea 39236-48-9 Sol DnF 24 1 12-48 HNC -+ i+
13 Methed methzcrylane B0-62-6 Lig A0 00 i 45100 M =+ i
14 Chlorobenzene 108-90-7 Lig Al 25 1 A A /- %
15 Lopropanol 67-63-0 Lig AN S0 1 A MNA - -+
15 Lactic acid 50-21-5 Lig DiESO 25 1 A NA - -t
I7 Bfethyd salicylate 119-36-8 Lig A 20 9 NA A /- -i-
1% Saheyhe amd 60-71-7 Sol e s 35 i A A - -
& OCDE, (2010) 15
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Actual LI.NA
0.5x-2.0x EC3 ITNA TE.

Numhber Subziance' CAS No Form Veh?® EC3 up? N EC3 Fange vs GP Human

Opticnal Substances to Demonstrate Impreved Performance REelative to the LTINA

19 Sodrmm launyd sulfste 151-21-3 Sol DinE 81 3 4.05-162 15-17.1 +i- -/
20 Eilylena glycol dmethacrylate 97-90-3 Tig MEE 28 i 14-55 T +i- i
21 Foviens 1330-20-7 Lig A0 958 1 47.9-100 HC +FE +i-
22 Hickel chicride T718-54-0 Sel DM SO 5 2 NA NA -+ i+

Abbrevistions: ACKD = scetone: oltve oil (4:1, vw]; TAS No = Chemical Abstracts Service iumber; DMF = N N-dimethvlformamide; DMS0 = dimethyl sulfordds; DMNCE =2 4-
dinsrochlorobenzens; EC3 = esimared concenmanon needed to produce 3 sonmlaton index of 3; GP = guinea pig test result {f.e. TG 406) (133 HCA = hexyl cinnarmic aldahyde;

Lig = I.i.qw.d_ LI} A = murine local lymph node assay resalr (e Tz 4289 (13 MEE = methyl ethyl ketone: 1A = not applicable since sommlation index -
5L|:u:e data was obtmmed Somy 2 single smdy; Sol = solid; WVeh = test vehicla.

Test substances should be prepared datly unless ssabiline data demonstrate the acceptability of storsze
© Becanse of the potential impact of different vehicles on the performance of the LTI NA the recomreendad vehicla for each reference substance should be used (249323
Mean valoe whers more than one EC3 valire was available. For pegative substances (i.¢ with stimualation index =3

* Mumber of LI NA smadias from which data were obrained
Commeescially available as Kathon CG (CAS Mo 350465-84-9), which 15 2 311 nuxmre of CAI and MI The relanove concentrations of each component range from 1.1%: to 1.25%
YCMT) and 0.3% to 0.45% (MI). The mactve components are mssmesinm sals (21.5% o 24%:) and copper oimate (0.15% to G.17%2), with the remsining formmlston 74% o
T7%% water. Kathon CiF is readily available throngh Sigma-Aldrich and Fohm and Haas {now Dow Chemical Corporation).

* = Presumed 1o be 3 non-sensifizer in homsns based on the fact teat no clinical pasch test results were located, i is not mchaded as a parch test kit allergen and no case reposts of

buman sensitisation were located.

== =GP daiz not availsble.

5
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, the highest concenmation tested is provided.

3: KC = not calculaed
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IIL. Defined reliability and accuracy standards

7. The sccuracy of a sinalar or modified LLNA test method should meet or exceed that of
the ITNA PS5 when 1t is evaluated using the 1% mminmm reference substances that should be
used. The new or modified test method should result in the correct classification based on a
“yes/no” decision. However. the new or modified test method might not comectly classify all of
the minimum reference substances that should be used If for example. cne of the weak
sensifizers were misclassified a rationale for the misclassification and appropnate additional data
{e.g. test results that provide comect classifications for other substances with physical chemical
and sensitizing properties sinular to those of the musclassified reference substance) could be
considersd to demonstrate equivalent performance. Under such circumstances. the wvalidation
status of the new or modified LLNA test methed would be evaluated on a case-by-case basis.

Intra-laberatory reproducibilice

8 To detenmine mtra-laboratory reproducibility, a new or modified LINA test method
should be assessed using-a sensitizing substance that is well charactenzed m the LINA.
Therefore. the LINA PS are based on the vanability of results from repeated tests of hexyl
cimanue  aldehvde (HCA). To assess imira-laboratory reliabihity, threshold estimated
concentration (ECt) values for HCA should be denved on four separate occasions with at least
one week between tests. Acceptable intra-laboratory reproducibility is indicated by a laboratory’s
ability to obtain in each HCA test, ECt values between 3% and 20%, which represents the range
of 0.5-2.0 times the mean EC3 specified for HCA (10%) in the LTNA (see Table 1).

Inter-laboratory reproducibility

o Inter-laboratery reproducibiity of a new or moedified LINA test method should be
azsessed using two sensitizing substances that are well characterized in the LTINA The ITNA PS
are based on the vanability of results from tests of HCA and 2 4-dinitrochlorobenzene (DNCB) in
different laboratenies. ECt values should be denved independently from a single study conducted
in at least three separate laboratonies. To demonstrate acceptable inter-laboratory reproducibility,
each laboratory should obtain ECt values of 5% to 20% for HCA and 0.023% to 0.1% for DNCH.
which represents the range of 0.5-2.0 times the mean EC3 concenirations specified for HCA
(10%) and DNCB (0.05%). respectively. in the LI NA (see Table 1).

18
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ANNEX 2
DEFINITIONS

Accuracy: The closeness of agreement between test method results and accepted reference values. Itisa
measure of test method performance and one aspect of relevance. The term is often used mterchangeably
with “concordance” to mean the proportion of comect outcomes of a test method (14).

Benchmark test substance: A sensiizing or non-sensiizing substance used as a standard for companson
to a test substance. A benchmark substance should have the following properties; (i} consistent and reliable
source{s); (1) stuctural and fimetional sinulanity to the class of substances bemng tested: (i1} known
physical/chemical characteristics; (1v) supporting data on known effects. and (v) known potency in the
range of the desired response.

Estimated concentration threshold (ECt): Estimated concentration of a test substance needed to produce
a stimulation index that is mdicative of a positive response.

Estimated concentration three (EC3): Estimated concentration of a test substance needed to produce a
stimulation index of thres.

False negative: A test substance incorrectly identified as negative or non-active by a test method, when in
fact it 1s positive or active.

False positive: 4 test substance imcomrectly identified as posifive or active by a test, when in fact it is
negative or non-active.

Hazard: The potential for an adverse health or ecological effect. The adverse effect 15 manifested only if
there is an exposure of sufficient level.

Inter-laboratory reproducibility: A measure of the extent to which different qualified laboratones. using
the same protocol and testing the same test substances, can produce qualitatively and quantitatively similar
results. Inter-laboratory reproducibility is determuined durng the pre-validation and validation processes.
and indicates the extent to which a test can be successfully transferred between laboratories, also referred
to a5 between-laboratory reproducibility (14},

Intra-laboratory reproducibility: A determimation of the extent that qualified people within the same
laboratory can successfilly replicate results using a specific protocol at different times. Also refemed to as
within-laboratory reproducibility (14).

Me-too test: A colloguial expression for a test method that 1s structurally and funchonally simular te a
validated and accepted reference test method. Such a test method would be & candidate for catch-up
validation. Interchangeably used with similar test method (14).

Outlier: An outlier is an observation that i markedly different from other values in a random sample from
a population.

Performance standards (PS): Standards. based om a vahdated test method. that prowvide a basis for
evaluating the comparability of a proposed test method that 15 fimctionally and mechanistically similar.
Included are; (i} essential test method components: (i) a mmimmm list of Reference Chemicals selected

19 @ 0ECD, (2010)
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from among the chemicals used to demonstrate the acceptable performance of the validated test method;
and (ui) the simular levels of accuracy and reliability, based on what was obtained for the validated test
method, that the propesed test method should demonstrate when evaluated wsing the munmimum list of
Feference Chemucals (14}

Proprietary test method: A test method for which manufacture and distmbution is restricted by patents,
copyrights, trademarks, etc.

Quality assurance: A management process by which adherence to laboratory testing standards,
Tequirements. and record keeping procedures, and the accuracy of data transfer, are assessed by individuals
who are independent from those performing the testing.

Reference chemicals: Chemicals selected for use in the vahidation process. for which responses in the in
vitro of i vive reference test system or the species of interest are already known. These chemicals should
be representative of the classes of chemicals for which the test methed is expected to be used. and should
represent the full range of responses that may be expected from the chemicals for which 1t may be used,
from strong. to weak, to negative. Different sets of reference chemicals may be required for the different
stages of the validation process, and for different test methods and test uses (14).

Relevance: Description of relationshup of the test to the effect of interest and whether it 13 meaningful and
useful for a particular purpose. It is the extent to wlich the test comectly measures or predicts the

biological effect of interest. Felevance incorporates consideration of the accuracy (concordance) of a test
method (14).

Reliability: Measures of the extent that a test method can be performed reproducibly within and between
laboratories over time, when performed using the same protocol It is assessed by calculaning intra- and
mter-laboratory reproducibility (14).

Skin semsitization: An mwmmological process that results when a susceptible imdividual 15 exposed
topically to an inducing chemical allergen, which provokes a cutaneous immune response that can lead to
the development of contact sensitization.

Stimulation Index (5I): A value caleulated to assess the skin sensitization potential of a test substance that
15 the ratio of the preliferation in treated groups to that in the concument vehicle control group.

Test substance: Any matenial tested nsing this TG, whether it is a single compound or consists of multiple
components (¢.g. final products, formulations). When testing formulations, consideration should be given
to the fact that certain regulatory authornities only require testing of the final product formulation. However,
there may also be testing requirements for the active ingredient(s) of a preduct formulation.

Validated test method: A test method for which validaticn studies have been completed to determme the
relevance (including accuracy) and reliability for a specific purpose. It 23 important to note that a validated

test method may not have sufficient performance in terms of accuracy and reliability to be found
acceptable for the proposed purpose (14).

© OCDE, (2010) 20
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