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H4F 5 ARAAA FEHAANGHE
(FEEZEAFH: DA) 7Hol =2l

1. 718

B ARHE 2o 24U A7 Z(AOP, Adverse Outcome Pathway) &
vl HA A DAl(key event)?l T-Alz2e] BAstel F4 S HIletes WHoEA
UN GHS 7|&dl wet Aldede R4S 3riste sad ZH4ANEH
(LLNA: DA)o] T},

H
Al
=

re
>
n 1
L
rlo
K
o
)
L)
oX,
=
L olo
ofy
:(o

% 7](induction phase)el YE}E=
Z—-}% ‘?49] 7]'77]’*{: U__d;‘(j_ LHO]]/\-] FEI,L;FL‘/] Z._'
UehlEs ATP g FASA-FA Stobal g ol 3] FFHoR 2t o

LLNA: DA AlgHE 71U AS(TG 406)F Hlu A, AlEEE &9 5
Hand 4 9low of7|(challenge)ol ols) #E5= dF ARiINke foo] I8
a2 %7] wiel &Y 15 £Y F Ae AHo] Utk

o. Adde

LLNA: DA A@He 72 dele ARAAAL AFEL o3 g8 79
77 BEAE YellA fdEeE 3EZT9 $4S HUhste Zolth otk "=

e ANFEE 8 F o)/ YWZH(auricular lymph node)oll Al S8 Alxo F
7VE UBHl = ATP &S 574835t Brigth. ATPoE FAIH P FA 3 2hobA| o
oz ¥ AHe FXsa WEE Ho AVl ATP F=9 vlHsEH ols FEA
(luminometer) & AF-&3t] S8t AFAA= FIFANET H S4 o gk
NEEdTY B S249 Hl&Qd AR < (Stimulation Index, SHE YERNT, AlE
2AS IRPAEAE By YHAE ST A7t 18 o4 = 18)0]o]of

ATP + Luciferin + O, —2<2%¢ 5 Oxyluciferin + AMP + PP, + CO, + Light



m. Ay 5 A

NEE FYs) A AgEAe B4 2 38 T, Bessd 44, 4A9
3, FxHOT FAS EHo =AAY

(in vitro E=v AW (in vivg =74 /\] a2
Ay 5 A=l s 2E 7hedt AR
NPE=do HFTAE AAs]oF ‘\5}‘3}.

mlru

133l LLNA: DA Al@Ho] &g

54 254, dF AdZAA 789 SdEFAST=EAA B5 s
A8 A3t yehd), A werlee] #8718 Tdehs AP= 2 F(test chemical
classes) == TY Al EZH(substances) 52 74 LLNA: DA AldH HEolle Algho]
17 Wl 71U AP (TG 406)°] Bod < Ut

B A A% dolEuo] 2o m2H LLNA: DA A@yelA ¥4 A3t
U v =248 SI1.8~259] S uElth(dl: A ABA). wekA ST gkl
1.8~259 o, NI EZNA GG BA A7 & F AE HedS s ok
Siasy

IV. AldH

41 AFFE 2 AFEH F4)

M

APEES CBA/] P2 ATl AsHm 94 2 24 AP0l it 812
o) WA A3 RS Agdtn, thhle ATE FT AT 2%E 23
F 23

fo 2 )
o X o

ox rr
=l

AN =E L gz HEsr] A AAIE &/ FF A &ATI A
1 =1 ArNdEde d=4d U=
Fdo 2 Yeys 84

A AH3 gujE AHEste] & THed RS0 BT EEHES s
I} 7-8-EH (exaggerated extraction)D 0.2 FE3Th S/ EIJA = ofAE ¢ ST E

2Y(AOO, 4:1 v/v), NN-UHEEEo}r] =(N,N-dimethylformamide), W g | g A=
(methyl ehtyl ketone), Z=H#H ST ZF(propylene glycol), THEAHAZALOlE

imulated-use extraction) oA &&E&F%= <yt 8w}
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g3 1. HYE(OECD TG 442A)

W3R, ZAYTAAEE: DA

Skin Sensitization: Local Lymph Node Assay: DA

OECD 3}st=4d Al 7hol=ghel 2 st B Bl i) 2779 W3E, & 54

S 1HEY Fr|Hozm AEHD Yul vpe s FRPRAL elsly] 9

I HA AlE Thol=gkelel FAYHZAAFH(LLNA, TG 429)2 2002 A&

H o]F A&HEHo=w 7H72>Q UTH1). LLNA AFdH AFo| AlF A 5 a4
g AE Wl LEHAH2)E)@)G)(6)(7)(B)(9). LLNA AFHAM= Hx27

2le SAHske o YA 9 OJ/\ E] 1] © (thymidine) EE—‘C— £ 2 E(iodine)

PAbs =20 HS e ARE, H7] Sl AV 2 5 A AFelA

o] AgHET. LLNA: DA(Daicel Chemical Industries, Ltd. 7=

LLNA A& (a modified non-radioactive LLNA method)o. 2 H3iZ F29 A%

ote| Al 3RILHATP) e A& (bio-luminescence)= &3l &3

DA AEH2 AT R AEZF o] FofAL =4 HEH7E fddel o) 1—-_31"% A gk

< 7HAWA 7 Y R e 2de Ak /78S /‘] Zh i RCh

TH10)(11)(12)(13). & A 7lol=gtel2 F=clA 3= v t

st7] s A= AT TG 406> 71HUE A E, 53] 7|4 F

ANgE o] g3th(14). LLNA AEH(TG 4293 WHIFYH vPAY AFA LLNA:

DA(TG 442A) %2 LLNA: BrdU-ELISA(TG 442B) A g§HS &

S A TG 406(14)9] 71U AFEG oS 7pxth

ol

2. LLNA: DA Al@¥S LLNAS} np7iA| &2 m] 327-2kg o] f-=7](induction phase) S
U &Rk HUbol AAT FHE tolEE Aledd. =3 ARAAAE =de
ZRIsh=t] DNAE WA A o] Abgo]l Hashx] dormw A4 AR YAs =&
2 HrlE Ad £A49 7HeAde WAANIH. ol A= AJRAF o
g 2o AR SY AR, YRS APl ARREE 7YY E U €Y

ATHTG 406)(14).
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| AHArE R HISHE

4 LLNA: DA AdHe EA A3He 71xaA @20l nn 7234 AFEde
28st7] 918 My E LLNA Alg®olth ol EE 745 LLNA(TG 429) =+ 7Y
o AY(TG 406)(14)S A3t LLNA: DA AEHS AHgslor o= ouyt ofy
2}, LLNA: DA Aol T3 7lee 7 ¢4 =2 54 230 vtz oz ¢
ol F7HAR] Flol FastA 2 tAANIHOeRE AEE 5 e AoITH(10)(11).
Al
=1
=
gt

i

3 l
DA Al?fjﬂég A}%%L —/F N=[5F %
o2 ARS Farsfof .

5. LLNA: DA A dHS AU AldHoezA, 2714 AF 32 &4 (allergic
contact sensitising activity)®] #7}ol & AHES HiAIE & fIAN 71U AIR(TG
406)(14)P+ Ha A, 2714 JF 22 848 Fristed AMgEE 589 8 &
4 Atk H&o] LLNA: DA AgHS TG 406 AW I+= 22l oF7](challenge)el
«lsﬂ FeEE A5 FNkg fdo] deskA ¢ Wi dHErid JE AR
ANg@A &9 AHE WS AE3] MA(FE 2 1F Ao TG 406(14)° Hl3)
LLNA: DA A@He] o]Ho] glgolx BT, 93 AFHo=z s TG 406 A3
Hol ok A7t okl 8 55EH AY, dRASEEY A8 AALER
ARZGdA 7@ =2[6)1), NB=EY &siE). £ FAH wdr]se #AE7E
gste AP =4 F(test chemical classes) T ©Y  Ald =4 (substances)(16)8] 73 -5
71y AF(TG 406(14))°] 28 4 Aot LLNA A3l disl] F1E o2 A3
2 LLNA: DA A@HAE A&3te= 2S AATTH10). =3 LLNA: DA AP
ATP FZFo G vA &= AGEZ(A: ATP AAAZ Zg3l= AFER) == AX
Ul ATP] A3 ZAo &S vA e AGEH(A: ATP BEilase] =4, =4
W Al 9] ATPO] EA)e] Aol AdstA B< 5 ATk olek #Zo] &lA AFA
s Aostd A @EELe] 540l LLNA: Ao Az JFE FA P 3

A

b
=

|

= DA ] ’
2E NFEA A48 4 Aok = A 4 (Stimulation Index, SI) 1.8~2.5 #ko]
DoAA= A5 F4 BAM BHe TheA= aEdoF dH(B1~32 Hx). ol 4
AT = 18(6F Fx) 7IES A&t 470 =29 HF dHlolEHlo] 2o ZA% AL

_14_



4, LLNA: DA Alg¥& ZE 327] LLNA 2324 £33 A3siAl A E A7k v
444 54 127 F 3 &k AEeEdy, 1 2452 AT 1.8~259 s o
B Th(ell: FAdE BA)10). sHRIRE A fre ARt AFY ASFHS Aet
=8 L3 HolHAEY AMREHACERE o] Ades HAA AFHS AT ¢
T A

Alg |d

6. LLNA: DA Al@¥ e 718 dge 34 AgdEdo] 48 799 77k 3=
A UollAd 3=z F4S ke Aotk o83 "z 42 A&t dE=E
7] i e 87 (dose) 2 T2E(potency)ell BldE|slr] wiEo ALY AFH =
Aol 7bedtth. HEF FAL 4 ANFEATY FIAdETY HF FZT TS
Hlaste] S48, RPAUERTe Hd S Ui AFEATY Hd 29 v

o
=
o
(K
i o

o]&(@6I = 1.8)c]ojoF gt} E Tiol=EilY AFHE =42 & 79
(auricular lymph node)oll X S48 AlZ59] F7FS UElW= ATP e A3
doldle MEFS ARBAVE AT dEHA A7) 2 S-S A 7x3H
(18)(19). HELFH-E ot o wh3o wel ATPY FAHHCZRE H A4S 3
st FA|HgfolA| B A (luciferase enzyme)E ©| 83t

ATP + Luciferin + O, —2<%¢ 5 Oxyluciferin + AMP + PP, + CO, + Light

WEE o] Al7](light intensity)©= ATP %9 Bl&|stH F =4 (luminometer) & A&
st ST FAH --FA H 2hobA 3?*543 ATP Aol AHRH= =7 52 A
FHo= wl- gk S&EokAdA o] &HTH20).

Al a3

TEF Y

7. AP FEZE vf$2E AFESTEH LLNA: DA AlgHe 435 A7 CBA/] A
oz FyHA wet s Fol AEHM(12)(13), =4+ 2 U4l Adel fle AT
UA w2 E ARG AE AF A RRe2s 8125 " olojof Bk, AT WA=
HAa2 otH Hd AT 20%E AWM= ¢ @k LLNA: DA AEW 234 vt

_‘|5_



$220) ABoltt Aol g Folsk grke RS FHHE HolH} FEI Ax A
$ G2 ATl +AS tAs A8 F Ak

8. 92 A AL #E #EE 2V HER AETEHA &E 3 npex
HE ARSQDEoF dTh APsEAY] 25 22 £ 3CE Aok &, &
= Had A

<!

=1
=
93k 50~60%2] Welel Slojop drh =W W/
o}

Z
=
ARE QuAd AYEEE ARE ASST $85E RAT T

9 g2 F2R R AEsta JRA A e BA(YE, A EAISE W Al9)

st A4 &4 w35 sl Fo A A HA 5A3T AolH A JleH. Fof A

ZF A BE vhe2E AARsE] S 95 ol glee it

Ag &g =4

10. NANEERLS vzl AEsHr] A AHER S/ F A &AM AG &

gds vEa, a3 Af ol Aol o AAANF=E S A= AE ARE

stAY e st ARERH. o 57)7|0A It oz yeus B84 AdEZ

=2 A&5t7] Mol AHT BulE ARESte] & Ve RS0 EF §EHES

Sk Hd-85H (exaggerated extraction)S A&sioF 3ok Al EZE Byto] thdk A

4 ABTE e A5 AP Tl zASoF ot

Ny g9l

11 ¥ANE=T(PO)S WA= & 4Hzl A 249 AHdsta AR A=
2 Aol A-sHA FFHASA T8 sl AHEIT AP Y

= =
HS glsta Addd B AFLZE AFLH FA (comparability)s 7S}
Az 23T As I dF A = £ 4 Adnt

7] S3ke] A 2 ¥9
O FAUzTe A8e 2787 WEe LLNA: DA A@We Fda] del 27
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Shol wha} HFAY3
]_7] —?—] iﬂ— éAgaé-

&

2
(FAIB=e 27ATgS <
o = %‘é—

~
= o = 9
55994 1
‘UML._Oe.m/.ﬂ_W ‘MOLFOJN_.Wll
z,wb_hmm@q N ,
.. ) < 0 ~ _— T -
T E T LTy CEoe S
q_o.1_roo_ummﬂr. x]Eouw_é__ u_x;oﬂ,_f oo_suzaﬂl;oxiﬂq
]HL)ea]ﬂa N = o- 1 L TR o N = iy <
Lﬂqoﬁum\mw)% ﬂmom_nloTﬂu mMoﬁﬁqo V_. Eeﬁe]oae]_.o%ﬁo
aMszEdﬂ_u} __oﬁoﬂe_a K0 ,A ™ ]ﬂnq_,T_U N —
g i o ) ST D %M@Mﬂ&% <
. 5 oof — aumomn@a Msdm = ﬁeurm]auio
@mggwg&m < DR Mo ﬂ,&qaqiﬂ,
) o_ﬂm_zz o R X %,lomﬂ R aszouoEo,oT
SRR oy < @ o P ) R o o AN
N e o] & M 5RO T o b - B
4 = o N Tom KO o R L_Lz,*}xomﬂx]ﬁﬂr‘_mﬂn_t
) o = = < o X9 W T ot o o ol B
_LLAELH%@ Na,_aaau@ i I _ﬁom%oau_/kqezf
Eﬁﬁﬂmaf)\% Zr Pl %%ﬂiw W ﬁﬂszx,q
%ﬂ%“%lo = 3 b =R Mwoo_aﬂ%_:‘_oﬂi
n%mowm% o LR s HRE s glﬁ%@gma%
cjEriie ERiE fesd dryn Tty
ﬂ%lél(_f J S M T A < LR @(oﬂmal]ﬂ J
0 = M e Je BN o 8 X X ﬂrqOP J
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B g ol ﬁ%mgﬂﬂ b B P IRRE
~ O/OO X )wA o ﬂ_D| — rAnL,] e}
ﬂ.%ww%%w SETemel GE d@mmw@maw%
%@%%L%q M R cEs A mn%yn;%ﬁy
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o T N o — o 1\_.|// REET) 3 gy s AR 1P R = el 9
%ga_f@)y IO _ kT (g %%%ﬂ%
] ° 2 = W T 99 5 LB LK
,.# =~ O‘mw ﬂU. __OL
ol _ 7 ST ET g T b B i L
ﬁe\(\/)_\vn@ﬂL %@Eﬂu@mﬁ ﬂujliﬁﬂo__. N %%WWWL_LHE
oy % I \w/wo_n, &@46@.% J%ﬂdomﬂ n_tumwml ,WEMOOMEO
zﬂﬂ./_ﬁo A Do B T ogx O o
x5 M < R B 2 T = O K
T oo P B ) W%ﬂ@%% <RI E R L%A@ﬂmoﬂw%?
mom.@km,sﬂ 2% T L m%mﬂﬂ Mﬂ%%%%ﬂ#%
> E T2 < < Mqala: s b T 4 o
5T g ¢ = oW g A@.ﬂqq% T o
0 - = z_04_|1A 1,6uHOE._ ~ I % oy B
= T O < oy =T X &) Z. N — ) - N s o= 9
s%o_odocﬁ @oﬂi. m,A@n}\n ﬂ4u_xmﬁﬁé%_a
AHHO zmo_azfﬂm W%@@ au_mlu\vuﬂo]ryf%%ﬂ;/l
—~ — ~ —_—
Sh O = o & T < mwom_samQL
L o By T X m o do
1AﬁoL|1_V qﬂm_.uNLﬂALlE
X o 4%@ﬂ%: < =
— < ) =
(ZT&IJI__oqﬁo
T do H =
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)
Te APBEAE GE RIYAS 4G AP
A WER AP A St

16. £ 3}3}E4d F(specific chemical class) == 54 HHg He9 AFEES 3
7}st $-o AA, 71FEAFEEH (benchmark test substance)& AM83t= AL &
A

o FRe NPEAY WRPAES s ¥ FPsA SEAThe

¢}
&g & At AAT V|EANF=EE v 5E4S JHAoF T

e LLNA: DA A@o 2 A2 <A A S (supporting data)
e & T& FTolu A ANFem ¥& &7 AE(supporting data)
Alg 84

4

|
O
ox
fu)
N
MU
>
o2
filo
)
o
N
Y

O Z(on an intermittent basis)

dxzrs o2 §Foz Adstes e nHsiol o AdEdes AHEsA g A

< A9sta, tiZ(control group) PH-2v AFEAT R0 U3 A o=E
)

g 8 FHEsfoF ot

18. FoE&F 9 R4 A9 FuEH (29 (24)9 AAE duAREES 7o R gk
AL FALF] 4, BE H43] AEFHE #55 ABIT(: 100%, 50%, 25%,
10%, 5%, 2.5%, 1%, 0.5% &). N@FEsEY HAAde F&F Aty A7 Sz o
of gttt 37 d&HHE v= AA A Jhestd AdEdd ddE Ve BEE
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OECD/OCDE 442A
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22 July 2010

OECD GUIDELINE FOR THE TESTING OF CHEMICALS

Skin Sensitization: Local Lvmnph Node Assav: DA

INTRODUCTION

1 OECTD Guidelines for the Testing of Chemucals are peniodically reviewed in light of scientific
progress, changmg regulatory needs, and amimal welfare considerations. The first Test Gundelme (TG) for
the determination of skin sensitization m the mouse, the Local Lymph Node Assay (LLNA; TG 429) was
adopted in 2002, and has since then been revised (1). The details of the validatton of the ITNA and a
review of the associated work have been published (2} (3) (4) (3} {6) (7) (8} (9). In the TINA,
radivisotopic thymidine or iodine is used to measure Iymphecyte proliferation and therefore the assay has
limited use m regions where the acquisiion, use, or dispesal of radicactivity 13 problematc. The
ILINA: DA (developed by Daicel Chemical Industries. Ltd) is a non-radicactrve modification to the
LINA, which guantifies adenosine triphosphate (ATP) content wia bio-luminescence as an mndicator of
Iyvmphocyte proliferation. The LLNA: DA test method has been validated and reviewed and recommended
by an intenational peer review panel as considered useful for identifying skin sensifizing and non-
sensitizing substances, with certain limitations {10) (11} {12 (13). This Test Guideline is designed for
assessing skin sensitization potential of chemucals in anmmals. TG 406 utilises guinea pig tests, notably the
guinea plg maximisation test and the Buehler test (14). The LLNA (TG 429) and the two non-radicactive
modifications, LINA: DA (TG 442 A) and LINA: BrdU-ELISA (TG 442 B). all provide an advantage
over the guinea pig tests in TG 406 (14) in terms of reduction and refinement of animal use.

2. Similar to the TINA, the LINA: DA studies the mduction phase of skin sensitization and
provides gquantitative data suitable for dose-response assessment. Furthermore, an ability to detect skin
sensifizers without the necessity for using a radiolabel for DNA eliminates the potential for occupational
exposure to radicactivity and waste disposal issues. This in turn may allow for the increased use of mice to
detect skin sensitizers, which could further reduce the wse of guinea pigs to test for skin semsitization
potential (i.e. TG 406} (14).

DEFINITIONS
3. Definitions used are provided in Annex 1.
INITIAL CONSIDEEATIONS AND LIMITATIONS

4. The LINA-DA 15 a modified LLNA method for 1dentifying potential skin sensitizing test
substances, with specific imitations. This does not necessanly mmply that in all instances the LINA: DA
should be used in place of the LLNA or guinea pig tests (e TG 408) (14), but rather that the assay is of
equal merit and may be employed as an altermative in which positive and negative results gererally mo
longer require further confirmaton (10} (11). The testng laboratory should comsider all awvailable
information on the test substance prior to conducting the study. Such information will mclude the identity
and chemical structure of the test substance; its physicochenucal properties; the results of any other in vitre
or in vive toxicity tests on the test substance; and toxicological data on structurally related test substances.
This information should be considersd in order to determine whether the LLNA: DA is appropriate for the
test substance (@ven the mcompatibity of hmited types of test substances with the LLNA: DA [see
paragraph 3]) and to aid in dose selection.
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3 The LLNA: DA is an in vive method and. as a consequence, will not eliminate the use of animals
in the assessment of allergic contact sensitizing activity. It has. however, the potential to reduce animal use
for this purpose when compared to the guinea pig tests (TG 406) (14). Moreover, the LLNA: DA offers a
substantial refinement (less pain and distress) of the way in which animals are used for allerme contact
sensitization testing. since unlike the TG 406, the LLNA: DA does not require that chalienge-induced
dermal hypersensitivity reactions be elicited. Despite the advantages of the LLNA: DA over TG 406 (14),
there are certain limitations that may necessitate the use of TG 406 (e.g. the testing of certain metals, false
positive findings with certain skin mmtants [such as some surfactant-type substances] (6} (1), solubility of
the test substance). In addition. test substance classes or substances containing fimetional groups shown to
act as potential confounders (16) may necessitate the use of gmnea pig tests (7.2 TG 408 (14)). Limitations
that have been identified for the LLNA (1} have been recommended to apply also to the LLNA: DA (10).
Additionally, the use of the ITINA: DA might not be appropriate for testing test substances that affect ATP
levels {e.g test substances that function as ATP inhibitors) or those that affect the acourate measurement of
intracellular ATP (g.g. presence of ATP degrading enzymes, presence of extracellular ATP in the lymph
node). Other than such 1dentified limitations, the LLNA: DA should be applicable for testing any fest
substances unless there are properties associated with these substances that may interfere with the accuracy
of the LINA: DA, In addition. consideration should be given to the pessibility of borderline pesitive
results when Stnmlation Index (SI) values between 1.8 and 2.5 are obtained (see paragraphs 31-32). This
15 based on the validation database of 44 substances using an 51:= 1.8 (see paragraph &) for which the
LINA: DA correctly identified all 32 LLNA sensifizers. but incomrectly identified three of 12 LINA non-
sensitizers with SI values between 1.8 and 2.5 (i.e. borderlme positive) (10}, However, as the same dataset
was used for settng the SI-values and calculating the predictive properties of the test. the stated results
may be an over-estimation of the real predictive properties.

PEINCIPLE OF THE TEST

&. The basic principle underlying the LINA:DA 15 that sensitizers mnduce proliferation of
lymphocytes in the lymph nodes draining the site of test substamce application. This proliferstion is
proportional to the dose and to the potency of the applied allergen and provides a simple means of
obtaining 2 guantitative measurement of sensifization. Proliferation 15 measwred by comparing the mean
proliferstion i each test group to the mean proliferation in the vehicle treated control (VC} group. The
ratio of the mean preliferation in each treated group to that in the concwrrent VIC group, termed the 5L is
determined. and should be =18 before further evaluation of the test substance as a potential skin sensitizer
is warranted. The methods described here are based on the use of measuring ATP comtent by
bichmuinescence (known to correlate with living cell number) (17) to indicate an increased mumber of
proliferating cells in the draming auricular ymph nodes (18) (19). The holuminescent method utilizes the
luciferase enzyme to catalyse the formation of light from ATP and luciferin according to the following
reaction:

ATP + Luciferin+ 0, —= . Oxyluciferin + AMP + PP - CO, + Light

The emitted light imtensity is linearly related to the ATP concentration and i3 measured using a
luminometer. The luciferin-luciferase assay i3 3 sensifive method for ATP guantitation used m a wide
vanety of applications (20).

DESCRIPTION OF THE ASSAY
Selecnion af animal species

1. The mouse is the species of choice for this test. Validation studies for the ITNA: DA were
conducted exclusively with the CBA/T strain. which is therefore considered the preferred strain (12) (13).
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Young adult female mice, which are nulliparous and non-pregnant. are used. At the start of the study.
animrals 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. Alternatively, other strains and males may be used when sufficient
data are generated to demonstrate that sigmificant strain and‘or gender-specific differences in the LINA:
DA response do not exist

Heusing and feeding condinons

- Mice should be group-housed (1), umless adequate scientific rationale for housing mice
individually iz provided. The temperamre of the experimental animal room should be 22 = 3°C. Although
the relative humidity should be at least 30% and preferably not exceed 70%. other than during room
cleaning. the aim should be 30-60%. Lighting should be artificial. the sequence being 12 hours light 12
hours dark. For feeding. conventional Iaboratory diets may be used with an unlimited supply of dnnking
water

Preparation af antmals

9. The ammals are Tandomly selected, marked to permut individual identification (but not by any
form of ear marking). and kept in their cages for at least five days pror to the start of dmmg to allow for
acclimafisation to the laboratory condiions. Prior to the start of treatment all animals are examined to
ensure that they have no observable skin lesions.

Preparanon of dosing solutions

10. Solid test substances should be dissolved or suspended in sclventsvehicles and diluted, if
appropriate, prior to application fo an ear of the mice. Liguid test substances may be applied neat or diluted
prior to dosing. Insoluble test substances. such as those generally seen in medical devices, should be
subjected to an exaggerated extraction in an appropnate 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 (PC} are used to demonstrate appropriate performance of the assav by
responding with adequate and reproducible semsifivity to a sensifizing fest substance for which the
magnitude of the response is well charactenised. Inclusion of a concwrrent PC is recommended because it
demonsirates competency of the lasboratery to successfully conduct each assay and allows for an
assessment of intra-, and mter-laboratory reproducibility and comparability. Some regulatery authorities
also require a PC for each study and therefore nsers are encouraged to consult the relevant anthorifies prior
te conducting the LLNA: DA. Accordingly. the routine use of a concurrent PC 15 encouraged to avoid the
need for additional animal testing to meet such requirements that might anise from the tse of a periodic PC
{zee paragraph 12). The PC should produce a positive LLNA: DA response at an expesure level expected
to give an increase in the SI= 18 over the negative control (NC) group. The PC dose should be chosen
such that it does not cause excessive skin imitation or systemic toxicity and the inducfion is reproducible
but not excessive (2.2, 51= 10 would be considered excessive). Preferred PC test substances are 25% hexyl
cinnamic aldehyde (Chemacal Abstracts Service [CAS] No 101-86-0) and 253% eugencl (CAS No 97-55-0)
in acetone: olive oil (4:1, w/v). There may be circumstances in which, given adequate justification, other
PC test substances, meeting the above critenia, may be used.

12. While inclusion of a concurrent PC group is recommended. there may be stuations in which
pericdic testing (i.e. at mtervals =6 months) of the PC test substance may be adequate for laboratonies that
conduct the TINA: DA regularly (fe. conduct the LINA: DA at a frequency of no less than once per
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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 ITTNA: DA can be successfully
demonstrated by generating consistent positive results with the PC m at least 10 independent tests
conducted within a reasonable period of fime {7.e. less than one year).

13, A comcurrent PC group should always be included when there 15 a procedural change to the
LINA: DA (2.2 change in trained personnel, change in test method materials and/or reagents. change m
test methed 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
previcusly established historical database in determining the mecessity for establishing a new historical
database to document consistency m the PC results.

14. Investigators should be aware that the decision to conduct a PC smdy on a penodic basis instead
of concurrently has ramifications on the adequacy and acceptability of negative study results generated
without a concurrent PC during the interval between each penodic PC study. For example. if a false
negative result is obtamed m the penodic PC study, negative test substance results obtamed in the interval
between the last acceptable periedic PC study and the unacceptable penodic PC study may be questioned.
Implications of these outcomes should be carefully considered when determining whether to mclude
concurrent PCs or to only conduct penodic PCs. Consideration should also be given to using fewer animals
in the coneurrent PC group when this 13 scientifieally justified and 1f the laboratory demonstrates. based on
laboratory-specific lustorical data. that fewer mice can be used (22).

15, Although the PC test substance should be tested in the vehicle that 1s known to elicit a consistent
response (e.g acetome: olive oil; 4:1. v/v), there may be certain regulatory situations im which testing in a
non-standard vehicle (clinically/chemucally relevant formulation) will also be necessary (23). If the
concurrent PC test substance is tested in a different vehicle than the test substance. then a separate VC for
the concumrent PC should be included.

16. In instances where test substances of a specific chemieal class or range of responses are being
evaluated, benchmark test substances may also be useful to demonsirate that the test method 1s fimetioning
properly for detecting the skin sensitization potential of these types of test substances. Appropnate
benchmark substances should have the following properties:

« stmctural and functional sumilanty to the class of the test substance being tested;

*  known physical'chemical characteristics:

» supporting data from the LLINA: DA;

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

TEST PROCEDURE
Number af animals and dose levels

17 A mmimmm of four animals i3 used per dose group, with a mimmum of three concentrations of
the test substance. plus a concurrent NC group treated only with the vehicle for the test substance. and a PC
{concurrent or recent, based on laboratory policy in considening 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 1dentical to that of animals i the treatment groups.
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18. Dose and vehicle selection should be based on the recommendations given in refarences (2) and
(24). Consecutive doses are normally selected from an appropriate concentration series such as 100%.
50%, 25%,; 10%, 3%, 2.5%. 1%. 0.3%; etc. Adeqguate scientific rationale should accompany the selection
of the concentration series used. All existing toxicological information {e.g. acute toxicity and dermal
irmtation} and structural and physicochemical information on the test substance of interest (and‘or
stucturally related test substances) should be considered. where available, in selecting the three
consecutive concentrations so that the lughest concentration maximises exposure while avoiding systemic
toxicity and/or excessive local skin imitation (24) (25). In the absence of such mformation, an initial 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
maxmsing the solubility 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
oil (4:1 v+, N N-dimethylformamide, methy] ethyl ketone, propylene glycol. and dimethy] sulphoxide (6)
but others may be used if sufficient scientific rationale is provided. In certain situations it may be necessary
to use a clinically relevant solvent or the commercial fornmlation in which the test substance 13 marketed
as an additional conmrel. Particular care should be taken to ensure that bydroplulic substances are
incorporated into a vehicle system, which wets the skin and does not immediately nun off, by incorporation
of appropriate solubilisers {e.g. 1% Pluronic® 192). Thus, whelly aqueous vehicles are to be avoided.

20. The processing of lymph nodes from individual mice allows for the assessment of inter-animal
vanability and a statistical compansonm of the difference between test substance and VC group
measurements (see paragraph 33). In addition, evaluating the possibility of reducing the number of mice in
the PC group is only feasible when individual amimal data are collected (22). Further. some natiomal
regulatory authonties require the collection of individual animal data. Regular collection of mdividual
animal data provides an animal welfare advantage by avoiding duplicate testing that would be necessary if
the test substance results enginally collected in one manner (g.g via pooled amimal data) were to be
considered later by regulatory autherities with other requirements (e.g. individual animal data),

Pre-screen test

21. In the absence of information to determine the highest dose to be tested (see paragraph 18), & pre-
sereen test should be performed in order to define the appropnate dose level to test in the LLNA: DA, The
purpose of the pre-screen test is to provide guidance for selecting the maxmnum dose level to use m the
main LINA: DA study. where information on the concentration that induces systemic toxicity (see
paragraph 24} and/or excessive local skin umitation (see paragraph 23} is not available. The maximum dose
level tested should be 100% of the test substance for liqmds or the maximum possible concentration for
solids or suspensions.

7.8 The pre-screen test 15 conducted under conditions identical to the mam TTNA: DA study. except
there is no assessment of Ivmph node proliferation and fewer animals per dese group can be used. One or
two animals per dose group are suggested. All mice will be observed daily for any clinical signs of
systemic toxicity or local mmitation at the application site. Body weights are recorded pre-test and proor to
termunation (Day 8). Both ears of each mouse are observed for erythema and scored using Table 1 {25). Ear
thickness measurements are taken using a thickness gauge (sg. digital micrometer or Peacock Dial
thickness gange) cn Day 1 (pre-dose), Day 3 {(approximately 48 hours after the first dose). Day 7 (24 howrs
prior to termination) and Day 8. Additionally on Day 8. ear thickness could be determined by ear punch
weight determmations, which should be performed after the animals are humanely killed Excessive local
imtation 15 indicated by an erythema score=3 and/or ear thickness of =23% on any day of measurement
(28) (27). The highest dose selected for the main ITNA: DA study will be the next lower dose in the pre-
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scTeen concentration series (see paragraph 18} that does not induce systemic toxicity and/or excessive local
skin irritation.

Table 1. Erythema Scores

Observation Score
No erythema 0
Wery slight erythema (barely perceptible) 1
Well-defined erythema 2
Moederate to severe erythema 3
Severe erythema (beet redness) to eschar formation preventing grading of ervthema 4
3, In addition to a 23% increase in ear thickpess (26) (27), a statistically significant mcrease in ear

thickness in the treated mice compared to control mice has also been used to identify imitants in the TTNA
(283 (293 (30) (31) (32) (33) (34). However, while statistically significant increases can occur when ear
thickness is less than 23% they have not been associated specifically with excessive imitation (30) {31)
{32) (33) (34).

24 The following clinical observations may indicate systemic toxicity (35) when used as part of an
integrated assessment and therefore may indicate the maximum dose level to use m the main TTNA:- DA:
changes in nervous system function (eg pilo-erection. ataxia. tremors, and conmvulsions); changes
behaviour (e.g. aggressiveness. change in grooming activity, marked change m zetivity level); changes in
respiratory pattems (f.e. changes in frequency and intensity of breathing such as dyspnea, 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
weight from Day 1 to Day 2 and mortality. should be comsidered in the evaluation. Monbund animals or
ammals showing signs of severe pain and distress should be hnmanely killed (36).

Main study experimcental schedule

25. The expenmental schedule of the assay is as follows:

. Dy 1

Individually identify and record the weight of each ammal and any clinical observation
Apply 1% sodium lauryl sulfate {515} aqueouns solution to the dorsum of each ear by nsing
& brush dipped in the SLS solution to cover the entire dorsum of each ear with four to five
strokes. One hour after the SLS treatment. apply 25 uL of the appropriate dilution of the
test substance. the wehicle alone. or the PC (concument or recent. based on laboratory
policy i considenng paragraphs 11-15). to the dorsum of each ear.

* Days 2 3 and 7:

Repeat the 1% 515 agueous solution pre-treatment and test substamce application
procedure camied out on Day 1.

* Days 4, 3 and 6:
WNo freatment.
. Day &
@ QCDE, (2010) 6
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Record the weight of each animal and any clinical observation Approximately 24 to 30
hours after the start of application on Day 7. manely kill the animals. Excise the
draining auricular lymph nodes from each mouse ear and process separately m phosphate
buffered saline (PBS) for each amimal. Details and diagrams of the hymph node
identification and dizsection can be found in reference (22}, To further momtor the local
skin response in the main study. additional parameters such as scoring of ear erythema or
ear thickness measurements (obtained either by using a thickness gauge. or ear punch
weight deternunations at necropsy) may be included in the study protocol.

Preparanion af cell suspensions

26. From each mouse. a smglecell suspension of lymph node cells (INC) excised bilaterally 1s
prepared by sandwiching the Iymph nodes between two glass slides and applying light pressure to crush
the nodes. After confimning that the tissue has spread out thinly pull the two slides apart. Suspend the
tissue on both slides in PBS by holding each slide at an angle over the Peiri dish and nnsing with PBS
while concurrently scraping the tissue off of the shide with a cell scraper. Further, the lymph nodes in NC
amimals are small so careful operation is important to avold any artificial effects on SI values. A total
volume of 1 ml PBS should be used for nnsing both slides. The LNC suspension m the Petn dish should
be homogenised lightly with the cell seraper. A 20 uL aliguot of the INC suspension i3 then collected with
a micropipette. taking care not to fake up the membrane that is visible to the eve. and subsequently muxed
with 198 ml of PBS to yield a 2 ml sample. A second 2 ml sample is then prepared using the same
procedure so that twio samples are prepared for each animal.

Determinanon of cellular proliferanion fmeasurement of ATP content of hmphocytes)

27, Increases m ATP content in the lymph nodes are measured by the luciferinfuciferase method
using an ATP measurement kit, which measures bioluminescence in Relative Luminescence Units (RLIT).
The assay time from time of animal sacrifice to measurement of ATP content for each mndividual animal
should be kept uniform withm approximately 30 minutes. because the ATP content is considerad fo
eradually decrease with time after animal sacrifice (12). Thus, the series of procedures from excision of
auricular lymph nodes to ATP measwrement should be completed within 20 minutes by the pre-determuned
time schedule that 15 the same for each amimal ATP luminescence should be measured in each 2 ml

sample so that a total of two ATP measurements are collected for each amimal The mean ATP
luminescence 15 then determined and used in subsequent calculations (see paragraph 31).

OBSERVATIONS
Chmical ebservafions

28 Each mouse should be carefully observed at least once daily for any climeal sagns. either of local
imtation at the application site or of systemic toxicity. All observations are systematically recorded with
records being maintained for each mouse. Monitoring plans should melude critenia to prompely 1dentify
those mice exhibiting systemic toxicity, excessive lecal skin imitation, or corrosion of skin for euthanasia

(36)-
Body werghts

29 As stated mn paragraph 25 individual animal body weights should be measured at the start of the
test and at the scheduled humane kill.
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CALCULATION OF RESULTS

30 Results for each treatment group are expressed as the mean SI. The 51 is denved by dividing the
mean FI.U/mouse within each test substance group and the PC group by the mean BRI U/mounse for the
solvent'VC group. The average SI for the VCs is then one.

3l The decision process regards a result as positive when 51= 1.8 (10). However. the strength of the
dose-response relationship, the statisheal significance and the consistency of the solvent’vehicle and PC
responses may also be used when determining whether a borderline result {i.e. 5I value between 1.8 and
2.5) 13 declared positive (2 (3) (37).

32 For a berderline positive response between an 51.of 1.8 and 2.5, users may want to consider
additional information such as dose-response relationship. evidence of systemic toxicity or emcessive
irmitation, and where appropnate, statistical significance together with 51 values to confirm that such results
are positives {10). Consideration should also be given to various properties of the test substance, mcluding
whether it has a structoral relationship to known skin sensitizers, whether it causes excessive skin irntation
in the mouse, and the nature of the dose-response relationship observed These and other considerations are
discnssed in detail elsewhere (4).

3. Collecting data at the level of the mdividual mouse will enable a statistical analysis for presence
and degree of dose-response relationship in the data. Any statistical assessment could melude an evaluation
of the dose-response relationship as well as switably adjusted compansons of test groups (e.g. par-wise
dosed group versus concurrent solvent/vehicle control compansons). Statistical analyses may include. o5
linear regression or Williams's test to assess dose-response trends. and Dhumnett's test for pair-wise
comparisons. In choosing an appropoate method of statistical analysis. the imvestigator should mamtam an
awareness -of possible inequalifies of variances and other related problems that may necessitate a data
transformation or a non-parametric statistical analysis. In any case. the investigator may need to camy out
SIcalculations and statistical analyses with and without cerfain data points (sometimes called “outliers™).

DATA AND REPORTING
Data

ERS Data should be summarised i tabular form showing the individual animal ELU values, the group
mean RITU/animal itz associated eror term {sg SD. SEM). and the mean SI for each dose group
compared against the concurrent solventvehicle control group.

Test report
33, The test report should contain the following information:
Test substance and control test substances:
- identification data (e.g. CAS number, if available; source; purity; known impurities; lot
numberl;
- phiysical nature and physicochemical properties (e.g. volatlity, stability. solubthity):
- if formulation, composition and relative percentages of components;

Solvent/vehicle:

- identification data (punty: concentration, whers appropriate; volume used):

@ OCDE, (2010) 8
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justification for choice of vehicle;

source of CBA mice;

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

source of amimals, housing conditions, diet. etc;

the source. lot number and mannfacturer’s quality assurance/quality control data for the
ATP kit

details of test substance preparation and application;

Justification for dose selechion (including 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/scurce, water source);

details of treatment and sampling schedules;

methods for measurement of toxicity;

criteria for considering studies as positive or negative;

details of any protocol deviations and an explamation on how the deviation affects the
study design and results;

Reliability check:

Fesults:

a summary of results of latest reliability check. including information on test substance.
concenfration and vehicle used:

concurrent and/or histonical PC and concwmment negative {selventvehicle) control data for
testing laboratory:

if a concwrrent PC was not included, the date and laboratory report for the most recent
peniedic PC and a report detailing the histonical PC data for the laboratory justifying the
basis for not conducting a concurrent PC:

mdividual weights of mice at start of dosing and at scheduled kill; as well as mean and
associated error term {g.g. 5D, SEM) for each treatment group;

time course of onset and sigms of toxicity, including dermal imitation at site of
administration. 1f any. for each animal;

time of animal sacnifice and time of ATP measurement for each ammal;

a table of individual mouse ELU values and 51 values for each dose treatment group;
mean and associated emor term (e.g. 5D. SEM) for PLU/mouse for each treatment group
and the results of outlier analvais for each treament group:

caleulated 51 and an appropriate measure of varability that takes mnto sccount the inter-
animal variability in both the test substance and control groups;

dose response relationship:

statistical analyzes, where appropriate;

Discussion of results:

9 © OECD, (2010)
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- a bref commentary on the results, the dose-response analysis, and statistical analyses,
where approprate, with a conclusion as to whether the test substance should be considered
2 skin sensitizer.
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ANNEX 1
DEFINITIONS

Accuracy: The closeness of agreement between test method results and accepted reference values. Itis a
measure of test method performance and one aspect of relevance. The temm is eften used mterchangeably
with “concordance”™ to mean the proportion of correct outcomes of a test method (38).

Benchmark substance: A sensitizing or non-zensitizing substance used as 3 standard for companson to a
test substance. A benchmark substance should have the following properties; (1) a comsistent and reliable
source(s); (ii) stuctural and functicnal similanity to the class of substances being tested:; (iii} kmown
physical'chemical characteristics; (iv) supporting data on known effects, and (v) known potency in the
range of the desired response.

False negative: A substance imcorrectly identified as negative or non-active by a test method. when m fact
it is positive of active.

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

Hazard: The potential for an adverse health or ecological effect. The adverse effect is manifested only if
there i5 an exposure of sufficient level.

Inter-laboratory reproducibility: A megssure of the extent to which different qualified laboratories, using
the same protocel and testing the same test substances, can produce qualitatively and quantitatively simlar
results. Inter-laboratory repreducibility 15 determined dunng the pre-validation and validation processes,
and indicates the extent to which a test can be successfully ransferred between laboratonies, also referred
te as between-laboratory reproducibility {38).

Intra-laboratory reproducibility: A determination of the extent that qualified people withun the same
laboratory can successfully replicate results using a specific protocol at different imes. Also referred to as
within-laboratory reproducibility (38).

Outlier: An outlier 15 an observanon that 15 markedly different from other values i a random sample from
a population.

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

Reliability: Measures of the extent that a test methed can be performed reproducibly within and between
laboratonies over time, when performed using the same protocel. It is assessed by caleulating mtra- and
inter-laboratory reproductbality (38).

Skin semsitization: An immunological process that results when a susceptible individual iz exposed
topically to an inducing chemical allergen. which provokes a cutaneous immune response that can lead to
the development of contact sensifization.

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

15 @ QECD, (2010)
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Test substance: Any material tested using this TG, whether it is & single compound or consists of multiple
components (e.g. final products. formulations). When testing formmlations, consideration should be given
to the fact that certamn regulatory authorities only require testing of the final product formulation. However,
there may also be testing requirements for the active meredient(s) of a product formmulation.
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