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IEF T ARAAAL FENAANEH
(In Chemico 773273 AdW, KDPRA) 7ol =&)<l

1. 8

KDPRA Al@H-& Al2E|Ql(cysteine)= $3F & HElo| =0l that AlFE-e] vk 2K 2
F5o wgt AFsste] @A wkgAdolgt e fREAE 54337 Z(Adverse Outcome
Pathway, AOP)2] &z} 4=% 7JA] ¥k-8(molecular initiating event)2 of|Z3l= HH O Z A, UN GHS
71%oll we} subcategory 1AZ EF/FEHZA 2= =ZA(non-subcategory 1A)ZHE] UN GHS
subcategory 1A 772 E4dS sk 318P(n chenico N@8X(n Chemico 53323 A8H,
kinetic Direct Peptide Reactivity Assay, kKDPRA)®]t},

B AP e wh-g-& e <r(kinetic rate constant)E A4 tFS AP EZ ] A W& EAF
(maximum rate constant)(og kmax value in s™™) 215 A}&3}le] UN GHSel wa} subcategory
1AZ EF5A &= EZhon-subcategory 1A(ed: UN GHS subcategory 1B = no category)] 2 5-E
UN GHS subcategory 1A 3332ty E4-& FE3t) o|£4 2 theoretical consideration)s 7]1RF
S8 ANFEAR A7 did I 98 SRR E o] &ste] Fojxl ko] IS EHdEREH 49

P el F(epitope) o] FE ot AY, W E MY B3 ol e vhEY e wlE s

3

5]
slrEo g AR SO EHE doxl tE AR EFH Zste] 1FHA 53549 7Hntegrated
Approach on Testing and Assessment, IATA) @Wetol A ALEE 4= YT = 3ic}

2. Nddd

KDPRAE in chemico N @<l DPRA(TG442C Appendix 1 #x)E W3 AlPHolth. KDPRAE
DPRA(Direct Peptide Reactivity Assay)ollAE ARE-E= Al2H|J-FElo] =(Ac-RFAACAA-COOH) &



DPRA o] A] Hetol=e] HF F5(0.5 mMeF wES wlA](25% acetonitrile in phosphate
buffen)= Y3ttt DPRAE ©d A (= 24 oA ANFEEY 3 717 H&2vs =AHste=
Hh kDPRA% 25£2.5C oA 57 FE59 671 Al-olA W ERk-3(parallel reaction) <= 33 g+t
monobromobimane(mBrB; CAS 74235-78-2)& F7}ste] HFgS WE o2 Z+ HESAIZE %9
A zEH-FHElol = o] FEE SAHIT u(@E@HHSA, BIEHEF mBrBE HElo|= mdlo]
AgstA] @2 AlZHIRD Z7](moiety)oh Whe-ste] @354l (fluorescent complex)& &8, ©l&
S5t AAEHA g2 JEolt FEE ALY A1 v59Y 4dSo] X (threshold)?l
13.89% 5 Z=#sta, o]#3 &dEo] ol o= dxd tin] FAHCE & A¢ 57132
A 4ko] o] Fojxof et
2y A-ANA AlFdEZDS] F5 tiH] AAEZR e HEo|lE Fxo AA =2 I(natural logarithm)
EEE I8t A @AV BREE ACERASE > 0.90), min'mMlelA 9] Hk&ERE
A7) Q8 =19 71€715 AASIA o5 wlFAe R Yieth 974 Y e [sTMA]
LR Agsta 205 ALY EE ARdA #EE HYHS K IFEHT olH S
HHEE37F KDPRAS] Yt dh=gholth o] & o] &3t AI@Ed# AE JEeole w9 Hojuks
Aeasity, o]& Al Ql-FElolt Ao Hkg<Ew g UN GHSel whegl subcategory 1AE
2= %@(non -subcategory 1A)Z%-E UN GHS subcategory 1A 3]H72H4 =4S 72
> -2.05 7I¥ gs&E2-& UN GHS subcategory 1AZ o =T}

AbgsteE WA o4l 3t 3lEo] =(Ac-RFAAKAA-COOH)& AF8-3A] &+t kDPRA9}
A4
O

o

o

3. AH 5 LHA

o FHAd(covalent binding)e] obd T WAYZS T oA nwgseE
Aoz duxl F453=(metal compounds)oll= # -8 4 Utk yol7F kKDPRAE Al Z=HIRI-
Hetol=oto] RESATS S EE ol REEATS izl A% AR EAC: GRS
o}4; acyl-halides, #=ol2~H; phenolesters, &dlslo]=,; aldehydes)> kDPRAS] #-& 715 W
oA AdHEt a2H Y} AR T3] ¥He UN GHS subcategory 1A 3 R-7F&HA E-Zvlo]
gholAl kA EZut Hgst= AR dHA Uk BEo DPRA &= ADRA(Amino acid
Derivative Reactivity Assay)7} 73t gho]4l HEgA4S 7HA& AL AU o dAH =
(tiered strategy)ollAl= ol8idt B0l &5 & Uth el FHAgstA &l st
Z2A 7= APEA(cysteine dimerization)& HElol& A4 Z2AHTS =Y 7 %‘é o] o] %’4%“3
O 7 qFHAY AAEY 2 ¥E Tl FoE F vk o7l J=
th AkAl(metabolic system)E =5 E3F51A| &b+ in chemico A 39|
(bioactivation)©. 2 3 R72A S fabslE 335 A(pro-hapten)d] ¥H3A L B AFYHOZE
Ags] A=Y v ok 18y A AR B2 AEY Ae, © A 49
A¥E KW= pro-hepten AEZ3AI7F FEHAA YEFUYA = °—L°LB} HIAY &34 ¥ (abiotic
transformation)< A* I FE424-& Yet = 38HE 4 (pre-hapten) ti#&9 7-$ in chemico
Ao E SntEA A e 202 BuEQTh Ao §43] 485+ pre-haptens H¥HA <l
458 =35 4 f57](ag-phase)= <18l A9l EE in vitro 3F22 Al A 9}
k7R = kDPRACIA 4o 2 & Utk 99 W&ol HIFo, kDPRAZ 353
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subcategory 1A B-R-2 o]ojx|] ore A@ATE FA) L) AFH) Wl s A= ojof T,
KDRPA= UN GHSel w2} subcategory 1A #/5A 5= =3 (non-subcategory 1A)=+-H
UN GHS subcategory 1A #)%-2b2k4 B¢ 723kt AH§E & 2tk DPRA Ei= ADRA 59
e ARWT 2Fstel AgsrL IATA E=E DA 59 STHIHWA A4HE 4% o2
key-event 71wk A@W 3 vAAA R ARAAAG B F o FTHA £4E 915 KDPRAS)
F3ol I F71xe A7 Basih

4. NAEH

41. NZEHQ-HEol = §Y 9 =4
D «% 95% ol4e] @4 #Ebo] =(Ac-RFAACAA-COOH)E  3Hg-3k A|2E|Ql #1489
(Stock Solution)S A HEAF} 37 -S| 7] 7] Aol ZA 3},
2) Al z=HRl-FHElol =] HEFEE olMEY EH(acetonitrile)ol] &&= APEZS A$
pH 7.5 A4FkZ8-<H(phosphate buffer)ol 4] 0.667 mMeo]™, pH 7.5 phosphate bufferoi A]
S3E = AFEAY 45 1.0 mMo|t.

ok

BN

4.2. NFLA =A
D B4317] A HAg gujjo] A=Y &3] AFE gRlsloF gtk AdEdS =3 &9
HQto® H7|o FRs|of gt
2) NPEHS A3 g31d 4 A= HHk-3-A(non-reactive), =84 (water-miscible) &m =
Ab&-slioF gtk AH-3 &rle oM EUEZ|H, oM EYERNA BIEHA v 29
7d%- pH 7.5 phosphate bufferol|4 7I-8-*d(solubilization)-= 7}tk FElo|= 8-l o] Qb Ao
FEFes T4 e OE SWEE AHET F Uk DMSOE &l ARgste A2 e =
o] g4 sH(dimerization) & FZL ¢ Yo B2 A | oF 3t
D ANFEEY ¢E& 1t AF=EAS /8 vloldviaDoll g &, ol =
gHo g zAIY AFEZH FHHL 20, 10, 5, 25, 1.25 mM FEZ AL 3]s}
=] g

flo

A

43, FAUZL, §Md 2T, NF=2d2RT R FUHERT =4

D A d =T (Positive Control, PC): Ald A AlyH d|slo] =(cinnamic aldehyde)E
S EYUEHY 20 mM T2 £33k, 20, 10, 5, 2.5 1.25 mM T2 FH|SE A%
e Alg st

2) gujt) =T (Vehicle Control, VC): ¥} &ujo] Z}7 &3HAIFEE 2D FAAN=T
nx3hH Helole 2, SANETOZ HF3T AgEE T JAUZRT v 899

Hetol= A4 242t Euti 2= tiH] AL,

I ANE=Ad T & AFAHS HEol= glo] &ujel Wy &gt 24 AldEE s59
ANHEAYZTS 33t} o]E tZEZ7& monobromobimane(mBrB) Hd & H7}s
Al AE=EEe ¥FF S AR 2 @A (quenching)] HEoll AHE-H
71 =7 3k(background measurement) 0.2 A}-8-F T},

4) FizvBlank Control, BO): 7% S8 E AMEHM AFE=4, PC, Jeto] =& A9t

mj o} ¥ E ARESte] FH| g

i)
k=
ok

%



4.4.
D

2)

3

4)

NEEAT A2HA-HEo|l= &7 §ES-

ANPEAY FANZZPO A& AL 96-well microtiter plate(H-8& Zd o]E)9
Zngit), o] 7} w=2A7PEE kDPRA ZR2EZoA HAASE A o] Al Azl
ol wet sjEete AlFEEelE AE, & 2 W §A)e ¥o] 96-well black

assay plate(Agd Z#olBE)E FHIgt. 7 AdEd w5+ 39HE(riplicate) o2 4
Hojof 3t} A& ZEolES APEZF PC MRS Alg ZEo|E Yo HkgS
R ia=:

SHA] ZUAY log kmax € -2.08] A= FE .
NEELDY PCE 92 s 37 A A2 Y2 ZFHoEE HE8sta H4 200 rpm
o Al 533t 4]0 =T

AE ZFolE £HS mBrB 8RS F7}18}7] A 25+25C 254 e 23t A2
thme] W= 2)AIZHE): 10, 30, 90, 150, 210, 1440 min)& AL-&38ke] wjoksith 22|
met HAo AHS A7) el viAIZEE WAE & JoH1440 min®| 7 DPRA
Hj A T st R g Algsliol g, wlH=2HAS AP ED Y PC IJH A&

A EdolEd] 243 o] FIE] mBrBE F718l7] A7A ] Azt Aol
45 ¥% =4
D«

3

st Ml F(=2)AIREe =gstd dE Add ol A= FHg mBrB &4 @ mM
o]

in acetonitrile) 2 A3 ZHoE(=SAIEZ )2 wello] w24 283t}

2) 371 A% HF YR ZHEOEE DE3I H4 200 rpmoll A 583 4 ojFoh
48

o
390 nm <} 7] =¥ (excitation filter)2} 480 nm == E(emission filter)E& A}&3lo] 333

AEg

AN

By,

5. WOl ¥ RIA 24

5.1

tloly w7}

DM-ALM Z2EFA AFstes As A4 Ad |E2S doly @rle] AgsfoF gt
ALA| g A2 DB-ALM protocol no. 2174 A|-&-3+t},

D

© VC @<= ®Astr] #fs VC ghellM B+ BC %k

ZF =2 hAIZE 7 ot ofefie] wisfH T AlLkE T
127) F=Z7BC) 333 #A=o A&y da TFHA
127) &t 2=(VO) 333 A= A= 5

5
Wi

}
o},
PC @< A4sl7) 98 @ e

r =
My

o
=
=

7t AP e PC Fxo ta) mAE A¥Ea
2T e Z2te A58 ghol 4wz



2) =2 7 AFEEE TR AU HEll= 2A8%)S AASH] flE ol ALk

SR =g
HHE NHSE = PC 7
&S HEOIE £HZH%) =1 - ( ) 1 x 100%
HFE V0 B

3 4 NFEH w5 HE I wrEA Z(replicates)] AEH#3 TEAXE AL H =S
AZFEZE AlAD. 37) HFEA R A A JFHEelol= FE7) 127] VC welldl A &2 vl
st BAIHOE FojwustA A #ATstr] 9130 student’ s t-testE 3P g
FoAz Aztel HAd ANFEEE sEEFHF AFEZTE 5 mMAA 13.89% ©]/d(=)9]
HEPol= Ado] #FHE A, 1Ao7t VC BAIH SR & Z-$ kDPRAS ¥HE
&4 ofdlol V& A o] AAHAL olgg ‘U4 7|E' 2 DPRAL Al2EHQ
95 o4 mdol Jgo)ls ubg A VEd AT FA TIEe] FFHA Ee AS
A AFELL 2800 o= o= mdo mgt wSalA] &g Ao g HF3
ZF AR AR 5 ] AR R HER|E TR AARTIgke X2 T3t plo)
A7 BA7E BEEE AHCFEAS > 099, FA2 71er)7t AARE olHg S4 712719
AYighe #3Fd mSEaeol F3ITHmM oA FAFL xp-8-4 = d<R(pseudo  first

order rate constants) Kopserved)- P Kopserved O EHE] =5 9 v k(=2)A)7F

7t w3
‘8 NS EASK)E ofelet Zo] Attt

A7IA U B BoE FAF =ESARtelth AFA dAVE dEEA e A9 279 (i)Y

6.1. AIARuNY FEA F=F 7]

D FAYZTPCO): 90 minolA PC log klog ke mm= 175 oA -1.40 M's™ o] glojok
gttt HEgo] BAHCZE {oudtA] e T olFE log ko mne €S F e AT
150 minoll A1) ghlog Kiso mn)S BT = om, T ghe -1.90 A -1.45 M'sT Ul
Aofof gt

2) St Z2F(VO): EdolE W 127] VC #e] HEAFTE 67/ =23/ 5 HA 57004
12.5% v RHL)o o oF et

o] 7|& T sUEtE FFAIA E3HH dlolH = w7t AA g o Sk

AN

_‘IO_



6.2. Nd=d ARAY #EH TF 7IE
D %% AAH(nterrupted time-course): AN @ EH ] we} ZAE HA AlH F= 27] AAH
@_;ﬂ@- 012_04 ié]E].o]r: }\/\10] T}il—ﬂ]j.lj:] l‘:;_

]
o 41 2] W 4(experimental variation)7} = Zolth ol#d A$ T rune AFPsT}
TYS Fgo] HiEEE A9 AFEEA If9 vAdd 1o s Aol 27] AHA
HEE MSET S-S 83
2) MY FE-1kE: FE-Hkgo] HAEH o2 Uehe Aee A AR EYE A
el Me FE 7] &ojof itk o]#d A9 37 E42 R* < 0.90 o]7] W&ol 717 =
FrE AlLtstA etk O Al oo FAo met A AARS VIR £

‘dpt = 248l BT = AEEde w5, ‘U7 & WFHE=IHATIH. o] I
02 SR AR 1389% ol a4y dA 4 A U o 4 = 'E’
HE ALMET ZF AR U oA AR T8 R Bighe AlRketH o= 3 Aol A9
i £50] e knE 71FTT
o] A-¢ o3 HIAdEFEA FA o] ARdEE IfFY AE HEUA AFE o7 WEUA
szl sl ANES FAsoF ok HAdFAE ] BA UEUE A E &4Ag
ZIRERE o] 2 jh dikz <l %E Aliko]l HF %‘7}01] /‘F‘-’—Q‘ﬂr
3 A T

olzlo] EAE HA AR ANFPo] FE S JE}OI‘: Bl peptide-acucn=) 3%}
Ag el AR sHiHaddiive)s A Fe F oM, ANFRRS MFOEH £UL
WekalAl S 5 e, ol WEIE AErh SHHA 2e o] opt pA

(non-additivity) wjolth. 2822 #AZH AHdo] Azt o] J=A] gRlsoF gt
Azt %%QZ] O@H X}ﬂ'&“*ol HEEHA AVEFOEFEY A %“3?3‘}%

)
o
fru
A
N
o
k
4y
¥o §2
ﬂ l
oBL
O
e
oM
rlo
AV
Y,
X
>
> 3
w
(@]
[
(@)
o
(@)
D
=X
(@]
jamgl
o
2
fru
o
2
mg
_\
hass
ﬁ

+ 7HA Z:Zﬂ% B F5eke A5 Aoz /\%4_01 ‘?j_“@?& Zﬂii GTJE}.

1o
7~
o)
—
(@]
=
D
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(@)
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=
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=
o
o
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7. N9283% 3 B

ANPAHEIAMd = AFEd, dxzed, JlEols JH, 4 txz=

B HRsk TFHolok sl FFEA /0P ML =G
ABAs} Fol FEE ook At
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1. HYF(OECD TG442C)

QA9 227123 A @: KDPRA
In chemico Skin Sensitisation: kinetic Direct Peptide Reactivity Assay(kDPRA)

27 LAY, A5 D ADA

1. KDPRA&= Al2=H{l(cysteine)= 33k <1F Hetol=od g AlFE=d v S AlZE
5o we} FEFslste] dwd wrAdolgr A HEAA AOPY EAF & NAl HE
(molecular initiating event)e H7}st7] &l AJFEHJAHKDQ). ¥HE=7F<(kinetic rate
constan)E A4ket o, A1E =42 Hd ¥-3& =g (maximum rate constant)(log kmax value in
s™M) ZIE AE3tel UN GHS 7]Fol wel subcategory 1AZ EFHA o= E3
[non-subcategory 1A(4d]: UN GHS subcategory 1B T+= no category)]2FE UN GHS
subcategory 1A I F-2AH EZS FEIITHI). 0|24 1 ZFtheoretical consideration)S 7|¥Ho.=
ANd=4d3 oF od 2 obl =

9 bl (epitope)d] $S Dol

A FAsted B3 ANPdEd &S dohdith 180709 sstEdS Hrlet] A2 AEA
7 (empirical evidence)ol] W= OECD 442C, 442D, 442Eo| A Al-&¥ =& w7} = <=(parameter)
7hE HESE 7 3 222 s (potency) 2] T 2 A 210l ATHI).

o %2

2. kDPRAE 2 #] ZF#(hands-on training) {lolx= AFAE AF7s3 Aoz YErGTA).
AZATFN AHEE 2470 AFE22] 79 UN GHS subcategory 1A $HAoll 9lo] kDPRAS] Hukz <l
Ad Ay A @A (within-laboratory reproducibility)2 96%% o™ H+ A3 A dAd(between
laboratory reproducibility)& 88%%tH4). KDPRAS] A &7}5H 9ol sdsl= 18071 Al &2
g AZAT A3 2 AT7A33)o)] w=H kKDPRAE LINA Ao} nlwste] 73 Asw
(balanced accuracy) 85%, Wl7r%=(sensitivity) 84%(38/45), &)= (specificity) 86%(116/135)2 UN
GHSoll whe} subcategory 1AZ ®FHA = EZ(non-subcategory 1A)ZFE] UN GHS
subcategory 1A 3| HH2HE Sd& FEZ F Ut Ae BHAETHI). kDPRA AJZA#AE
DASS(Defined Approaches for Skin Sensitization)oll gt Test Guidelinee] WA L=
OECD LLNA ZA}e} vlushs A fol% vl 3% 9 (performance)s WEFATHISD. B £,
HI & QA Al dlojg o] Ae3t EGdAdo] AAT AUA 37323 w0l E(5)6)7 A= 12370
ANEEA(E 1807 )9 o= A= 78 AT 76%, IS 64%(21/33), E°1%= 89%(80/90)(3) FTi2).
tolrt, vlew 352 AlEEE Wrkehe 79 LLNA 2 7]F 24130 A9 w5 3]

i

1) DASS(Defined Approaches for Skin Sensitization)O| T3t Test Guidelinel| WEHOAl ZHIFLEl LLNA CIO|E A EQt H|WSHY =
s Mt &= 85%, UZE 82% (31/38), E0|= 88% (102/116) RALCL.

2) DASS(Defined Approaches for Skin Sensitization)0l CH®t Test GuidelineQ| WHerofA] ZHLUEl
wsto] ¢y HETE 67% UUE 53% (9/17), S0I= 81% (25/31) Lk

oI mE ZE Hlo[E M b

r

_13_



HHd5kA] Baltl= Hol| 2ok 3t} Bl sl R AE, KDPRA H7bol] AF&5 1237) 72 HolE
MEd] <At LLNAE UN GHS subcategory 1A 2®HolA #3d A% 73%, W=
55%(18/33), Eol= 91%(82/90)E UEtATh 7183 dlolg AAE 7|Wro 2 kDPRAS] A& 7}

He= gt #f712-8 15 organic functional group), ¥+§ 7]Z(reaction mechanism), 35724
A7 vivo A7+l 71Wh 9 =38 EAS Xdste ZoE UERHTER). =938 AEE7t
(peer review)(16)ollA] kDPRAE= UN GHSe|l we} subcategory 1AZ E/FEA Ev &2

(non-subcategory 1A)Z%E] UN GHS subcategory 1A 3| R7H2H4 B4 8 FE317]0) FHstzxoz
83 Ao E FHJUKTY). 1812 E kKDPRAE A4 AlAe] wat i) UN GHS Category 1 3%
A B E 2HEs 318tE2 o] “sub-categorization” 2 9l olgfol] 71EH AlFWOR AR
HAY i) F APAHE o] &3t FstEA-S UN GHS subcategory 1AZ A3 EFIFo=ZH
TG=Zog AEE F AT

e
>

| & tolEgkelo] AFREE  “Al@EZ(test chemical)” olgts folE= A|Ho] ALRE T
] E-Z(substances) =+ EgE(mixtures)o]l 3k kDPRAS] 287154 3=
2 &2 (covalent binding)e] obd ©E HAUZTS T @A
dH R F4315HE(metal compounds)oll = 283 4 gt} yolr} KDPRAE=
HEglo)lEolo] HESARES ZAHSEE o]l WFSAYES Jhzl e 7R EA(Y):

o}4l; acyl-halides, ¥]=9ll2~¥; phenolesters, ¥ H|3s}o]=; aldehydes)> kDPRAS] A&

T AAdA A2 E . :La‘)r AA7A =38 LRl UN GHS subcategory 1A 3] 5-7+2tA]
zlo

%_

o oot > fTopd x0 =
f > oo ol
P,E
ro rir
Y
1

12 o] Eolvt Rkget= ZAo®E dejA vk tEo] DPRA =& ADRAVF #3t
HSAde 7HA e As AU o @A A Hektiered strategy)dl A= ol &3 B34 A o]
F At HEelol=9} FHAFSHA] Za Aets 347 Al E(cysteine dimerization)S
HetolE 24 SAHEFS £Y 7Fsdel o] AR dFHAY AAERY & ¥ T35l
Hol® £ gtk of7)o] 71<%® KkDPRA Al@W-S thAA|(metabolic system)ES X% o
in chemico NgWolth &iol o3 AJA A (bioactivation) 0.2 3] H7H2HA -8 - 2sl= 3}8HE
(pro-hapten)®] ¥W§4e £ APHOEZE A3 AFY v ok 18y A3 734
=4 Ao A, gk A RARAY =429 A RO pro-hepten AE3AI7E FEHAA W
UR= oFktk@). v ESHA W3 (abiotic transformation)S Ax 3327245 Vel = 33t
E-ZA(pre-hapten) tF-E2] A9 in chemico NBHOZ SntEA AR EHE= Aoz HEATHE)9).
A F43] 48ty = pre-haptenS HEHAHQl HMISE&EEE 3= 4Hsl f=7](lag-phase) =
Al Al = in vitro 3 F-A A @A} npxb7EA = KDPRAGA 4o S5 o Aot
o] W&ol B3], kDPRAZ ¥ 53} subcategory 1A EFZ o]ojX]A] ¢k= AlFAv= A4 d2R
Aol Weto A A Eojof FTHFE 1 F=).

=, "hek=olwl(aromatic amines), 7}E]Z(catechols) =+ &}o] = & F +=(hydroquinones)& 4t §}7}
T shE Agoll= gk v S fsl F7F HolgHE 282 & & 3lon, DPRA =
ADRA 5ol wE glo]al e Eofvt ¥h-3-3l+= acyl-halides, phenol-esters =+ aldehydess= 9}@
HESA3 Zels #1871 volHE d8=2 & F U

£ x]
[

rfniﬁ

4. Ngoll ALEHE ANFEZELE HEFFE 20 mMolA ZHAES gujo] &3iE 4 Jdojof I}
(12-13¢t2t =), 20 mMel A §85% ghe APEAE Kna RIKDPRAGA APHE B9
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W84 % (reaction kinetic))Z2HE AAD sMoAM Y HuEEas, 2498 Fxlo] 4AEH =
7220 mM Bop ke Fmeld A 2 S 9tk o] A9 UN GHS subcategory 1A o] 27+
ofZo 72 ooz FA AFlog knx = -2.0= AFEE = AW 24 Ayzes A3 AR

(10g kmax < _2.0)'5_ LH%. '{ll %}\41:]_'

+ AP EA 2714 Bautofluorescence) 7HsA, F3=4 AA(quenching), &= AloF
(Eilﬂ_iEHlﬂ]?l; monobromobimane)¥#-9] & &gl FE 7o sh= FF =S AHE
gt 53], 169l 7]sd viel o] 7o) AF@EL e e Al@dd Z3A7
A4 Helol= 24T HARE v FATES Brteke Aol Fasith yolrl, gk SH—ﬂ(thmD%
7H2 AEEAe] A9 monobromobimaned 43283t Wgo] Zr}stm = kDPRAZ Al
2 & gl #o2 kDPRAS Ald % (neutral, aqueous conditions)oll A 38 E o] A+ SH-71=
© 3EEd =3 fARE AE 7HE ¢ o

6. KDPRAS] HAZAFoll A4 ZAJ(composition)e] &#H ] T+ &2 (multi-constituent substances) 2
E&Emixture) S A @A = FUAARE 7IEH o2 = o3 E2 % KDPRAC A& 7Fedk A
° 7 7FE3) o3k A$ v 4X(single purity)E ARE(ES A9)) BEY Foz AAsH,
o l'?_rx}ﬁ(single apparent molecular weight)2 ETgEolA 2 AE(E2 A9l B
S 479 Hl&S adst A4S F Aok olgA ALtE £ EAFCE 20 mM &4
ot BR3 AFEZEY &F& AT Ao Ao &
Ao Ay= vAEA(mon-linean o2 YElE = glong 27Td
fof dtoh. 24 o] dA YA FAY JPHZAR] Ed=E 2 =4, B39
"g%zﬂxﬂ(UVCB =9 7 gejd Enlmolar ratio)”t a3k kDPRAO) 84 4 gltt. &dts,
& 3t EQRE EF) v B Tloj=gicle A& Jhe WSl HEs

2EEA] ge NIEEAS AFEsEe ASode olgd APy Ayt #EgHoE {ou|gh
of i3k Abd o] Hgsith Eor EA JiEH|ag] =2 thal

£ AT FA7 e B¢ oleld =4 kDPRAE A &3l A=

7. KDRPA+= UN GHSol| u}2} subcategory 1AZ EFF A %+ &3 (nhon-subcategory 1A)§PrE1
UN GHS subcategory 1A 33724 28 FESI=4H AFEE 4 AtH3). DPRA =+ ADRA
5o °E AFHH? =Tt ARESAY IATA == DA 59 T3 IHAA *P%Elt 735
t& key-event 7|¥F A@HI wiriA| 2 o HZAAg ik £ o FREQA EAS Sl
KDPRAS] =8 s tigh F714< A77F E 2 sek3)(10).

AdEY 9%

8. KDPRAE in chemico N3@H< DPRA(TG442C Appendix 1 Fx)E W33 Aot
kDPRA+= DPRAOIAE A& = Al 2H QI-H Elo] E(Ac-RFAACAA-COOH)E Ab&-3t= HHHA
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Zolals 3k HFEol = ARESHA| FeTh KDPRASF DPRACIA Al FElo| =
(0.5 mM)e} Hk-S- ¥l X](25% acetonitrile in phosphate buffer)+= & ¥3}t}. DPRA=
24 oA ANF=H9 T 712 FEAZzH-HAE| =S 5 5 mM & SAste WY,
KDPRA+= 25+25TC oA 578 5 =06, 2.5, 1.25, 0.625, 0.3125 mM)e} 6782] A]1(10, 30, 90, 150,
210, 1440 min)ollA W HAuWk-3(parallel reaction)2 <33t} monobromobimane(mBrB; CAS
74235-78-2)& F7tstd WhE& WE T 2 §hSAIZE 9 A ZEHJI-HEIE o FEF
4%t 1(HZHEHEA, ¥EPHE 3 mBrBe HElol= mdo] AjelRA e AlH
(moiety)9} wWF$-3le] & 3E3tA(fluorescent complex)E A s, o] A sle] AAFEHX
ié]EPO]E TEE AFEsT Ha w59 &A4Eo] 9X|(threshold) Q] 13.89%(DPRAS] Al 2~
E 2dox A8 BAZ AHEH HAF ghHE st olE T A4S0l '%JE]r
%% e vl AR E & 45 F7HAQ Alglo] o] Folxok (¥ A &
2dof we} i APELDS HEHRES Ao E FHETh.

AN

f
o lﬂ rE fo N

flo

28] HoA= S5d zt A A
NEEZY w5 fv] 245% e Helolt ¥ w0 29 E TI(natural logarithm) =% S 18th
Az JAZE BEE s ASCFBASE > 0.90), min"mM oA &S Alatslr] 98]
TR 718718 ARSI o|F WYL E Uit 97IH U 3 [sMAN ez
23k X

Aty 235 ARG B AHCAA #EE HYERE kpnE FET o
7} kKDPRAS] ¥z} BE=zkolth o] & o] &3t AAEAY AF FHelolr HES9] H)
At o] & AlzHIQI-HElo| = Ao WHg& =2 UN GHSel we} subcategory 1AZ
A &= EZ(non-subcategory 1A)ZFE UN GHS subcategory 1A 3724 EHS
0g kmx = -2.08 7% 3}sH&E2-2 UN GHS subcategory 1AZ o S¥ ) X3 Kinetic Hl&
3l ool st A&4HR] FRoA APERS ARAAE 97F HrEE 9§ ATAY
22 FEHIHA AEE F ATHI)A0).

=
oo

2~

KON TR Y
Hﬂmlm

b e I o

o
S
rlr

)
>
jg

\

o>
)

o

F

Agakr] Aol B2 20] AAE 9o SUE BAL AL
o},

r.?LH“

NS
4y
re
oy
(L
2 e
olN

=
o

3]

LB

10. 2 AFHE AgANA 2&3 ASAT AHEH Z2EZ< KDPRA DB-ALM protocol
no 2170D< 7|¥te g doh AP & AFHES A& 2 AHESt= 7% kDPRA DB-ALM
protocol no 217& A& ZAo] AAHATE kDPRAS FQ Q49 HxtE= olgfo)] 7]&Ho] Ut

A= E QI-HEfO| E FH]
1. &% 95% o4 #4 FEbo] =(Ac-RFAACAA-COOHE 73 Al 2EIQl A48 (Stock
Solution) Al@d=d3 @A WEAI7]7] Aol XA AJZHRI-JEe| =9 HFsES

Q]
ol M| EY E € (acetonitrile)oll &3i% = A@=22] 4% pH 7.5 ¢14k¢h5-8H(phosphate buffer)
oA 0.667 mMeo]™, pH 7.5 phosphate bufferol A &3]%= AldE=22] 2% 1.0 mMo|t
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A gEd &)

12. N 93 A AAHZT LA AFEHE &3 AFE gRlslof 3tk AFEES 43
£ 4+ A= HIW-S-A(non-reactive), =84 (water-miscible) £w]E AF&3)oF st} S+
SRHALR Fletet], T8 &%) JAHTA fid AdEdo] &3 S Flstr]ol &%
Ao R k3t dEHEe §ule oMMEUEH T oNEYUEHYA &IEHA e =49

o

73¢- pH 7.5 phosphate bufferol 4] 7}-&4d(solubilization)2 ¥ 7}3kct. o] 2o &wj7} A

AHEE e IAIRE BE tiERTe] 393 SWE FHE g A, AT sdE 54

A WHEELET) 2600 25 20 247 Zied 1S Yol SVl T AEHES s dete
=5 &

[e) =
Aol THEE= A 2 SuE AFEE 4 Utk DMSOE &2 Algsl= 2 HElo|= o] A8}
(dimerization) & F&& 4 A0 =2 Z X efs)oF it}

13 ABEAL f2l voldol Yu BAES FFaol oh AW A 129t 7]&H M_a
2u]E Argste] 20 mM £e FH@Th APEA sAAL 20, 10, 5 25 1.25 mM 5
A2 5 Aste] @),

j & &H]

14. Alye &gl sle] =(Cinnamic aldehyde, CAS 104-55-2; = 95% <%)= %A o) Z(Positive

Control, PO)2.2 AL&3lH, Al A oA EYUEHY 20 mM 52 g3ttt 29 o3 20,

10, 5, 2.5, 1.25 mM T2 FAHUZRT A& FJH A Fngn. 2 AY 5] o

E£5 5 St FAETY A% AMES Tl AP HEHESAT oy vlw) 2 AP W
O,

t

=

=
A =T e A nmst bese e FYNRT s AFEA Ledh

2EH = gujt)z2(Vehicle Control, VO)& Wwsl gule] 22t &%
z7 vEE) Welolsolrh APEA w= Pz Mok AT Hepol=
z3 ou) AsE.

16. E AW HEelol= glo] Suel WA 833 2 AF=EE &9 AIEANEZT S
Z33t. o] & tiET-2 monobromobimane Mg &S HUISH] {8l AEERS 3 =4 A4

(A7 2 A& (quenching)] 2)¥ol AR, =3 7|5 =4 zk(background measurement) S

17. =T Blank Control, BO)L 71% A #o2 ALHH APEH, PC, HElo| =5 A7
Sk M¥E Abgste] FHIRH.
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AHEEF A2E Q- HE | = §99 BFS

18. Al@=4d3 PCo A& 34 A4S 96-well microtiter plate(H -8 Z# o] E)o FHIZH. o] F
7 wZ2AZPEE KDPRA ZEEZ(1DA A= A o] Abdel Asfxl wjdel w} ajdsl=

AleKFElol = A Akgo gu] 2 B3 gH)LS o] 96-well black assay plate(ANd ZH o E)E
FH|STE 7 AP Ed wE= 3kE(riplicate) 0.2 EA Eojof it} A& ZHo|EL Ad=EZAI}
PC g AS Al ZFo)ES Yo vhg& JAGT. APEHD S4E HEtol= o d

Ao APEAe] F840] wol Aol BATE A 9 Lol Weo| =9} wgT & Y=
ABEA] Arht ol gEA & 4 itk oHT A FH ATog ke = 205 AET 5
AAT SHANREEA AUAY log kua < 209] e FolB 712oiA sj4slol det
(At 20 mM FEelA SaEA S B Aol thal /)&% 4nete] 23 B2, AYTAT
PCE W e 37 A9 P BUE FeolES WET A 200 pmel A 5¥3F 4ol E

O
-

A EFHolE &9 mBrB &9 FUtetr] A 25425C %04 HE AT H2 v
H FC= ) ARl 10, 30, 90, 150, 210, 1440 min)& AR&-ste] mjgatnt. =4 weh 22 <
NAE A7) 98l Hl A HAE g i EA] weets =2 A5 HH%“\VJ% 9=
sh= Zol ¥ Add < 9l5). 28y 1440 min®] 73-¢- DPRA s At sidstnz 4 A9
sfoF 2t Hi K= %)/\]7&% N@Ed3 PC 3M Y& AP SdolEd 83 o|FFE mBrBE
F7kst7] 7R 8] A kAo,

g =%

H

=

Hale v =E3)AZ g5t 2SS sk AejolA A2 83 mBrB £9(3 mM in
acetonitrile) & Alg ZdHolE HEZ )l wellol w24 H&3th 37 g 2
TUZ ZHOEE 2UE }51 4 200 rpmoll A 5EZF HojFh 1 thg 390 nm 7] ZE

(excitation filter)2} 480 vtZ= 9 B (emission filter) S AF83te] 334 =& =AH3c)h

=osn
(=E A7

J[Nv
rﬂ

HolE B A =4

505 B}

20. DM-ALM Z 2 EZA A Fstes As A4 dA ®|lZ3S dlolg Hrjo| Algs|oF g,
A48 A& DB-ALM protocol no. 21794 A 3-3ch(11).

21 7 e Z(RPAE v
127) &t Z=+(BC) &
« 127 |uj Z2(VO) 3
© VC @e 23] 948 VC @ .
© 7 AREAI PC FEo tal AW APED EE PCRE A4y A6 AdEA)
WET %e 2ol %% 2

of thal ofefe] wizfH <zt AiteE
Aol 2EHes wE
:,& hyA
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SAE 4 NREE w59 A Aetols AAS (%S AAS] flE oY ALHE

HHE NS T PC g
YN HEOIE 2ME%] = (1~ ( )1 % 100%
2 V/CY T

23. Zt NEEH w5 B2 37 wrEA S(replicates) 9] Ar&EH 73 FEHAE AARTHZE
D). 37) HHEA g 24" Helols Fxrb 127] VC wellol A Fxsb vl wahe]
Folu Al Yrex #Fstr] ¢ student’ s t-testES 43y 3o

24. (1) Fo Ao A ANP=d s=FHF Ad=dsE 5 mMollA 13.89% o]dH(=)e
3%, (ii) 1 zpo]7} VC& SAIZ o= B 7% kDPRA9| whg-<&
A3} o] ARHATH o]gld ‘oFd 7]’ & DPRAY A]2E|Ql OE 4

2
$ P4 1z 2ATT. ¥ 7 HA e A5 AT APEL
% w3 s

O
A

o &
i o
& ol
AN
e
kW)
o e 1 B

r2
T

oA @

N

]
ELIE=SE i o

ZF AR A AIEEEY 5 T 5o AAgIzke =x8 1#ZItkplot.
APA AV BEEE ASCERAST > 099, I 71&71E Atk ot &4 7.7
ARHe #FE &g g HmM oA FAFLY ARE-S-4 =4 S=(pseudo first order
rate constants) Kopserved. 2t =EAIZTE Kopserved #E2HE T B HjH(=2AT ‘7 HE
W& 247Kk E ofei et 2ol A4t

1000

kt [M_IS_I]: kobsm‘vch 60 ¢

ZIA 0 = FoE BAR mEAZoIt A9A AAVE BREHA e A5 27 ()9
5

0/ g 7] &
26. ARrunel FEF ACR BFH7] AL ol 2L FHAk Bk s 25

A &E 745 rune A3sop ok
a. PC: 90 minol A PC¢ log k(log ke m)= 1.75 oAl -1.40 Mlst o)l glojof Fht} wkS-o]
SAACE FoustA] ¥= T ol E log ko mnE €= F = A7 150 minel 4 ¢
#log Kiso mn)& LET 4 Jow, 1 g -1.90 oA -1.45 M's™ ol lojok Fht}
b. VC: ZdolE U 127] VC &9 HEATE 6/ =E3A0 5 4 5/0A 12.5% )
o]ojof gttt
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27. Aol T F F e 24 A FAL A5 APRAR A2 HolHE FE

s pdia=

(i) % A& (nterrupted time-course): AlFEZo| whe} ALY HZo] AH F Z7] AF
AT g Hepol= Ldo] AFFATHA, N4 1Fo HAY vhE e 484
of| A 9] W <=(experimental variation)7} }T‘:— Aotk o83 A F runs AFHIoh
YT FFo]l WMHEHE A AFEE 49 HAE 9h8o] A= AolH Z7] ARl A
A HSEEAFE 830

(i) MAE FE-9ke FE-dkgo] nAdA oz Yelys A9E A AT B3 2240
s FI5 71&ofof Atk o]HF A% 37 B4 R* < 0.90 7] wEo] 7]e7=
LTS ARSI geth O tiAl ey A6 wE A AdRe VN R &5
FE At = o

(iii)

(iv)

= [In(100/(100 —dp))] /(Ext)

‘dpt = 248l BT = AEEdY w5, ‘U7 & HFHE=IHALIH. o] I
0 S AR 13.89% ol el &AM 4 A ‘v o 4 v E
HE AMES 4 AR U oA AR T8 sk Haike Alatsh ol 3 ARl A ¢
AN &5l e knwE 71 FTH

o] % ol2ld WA Aol ANdEd 1o A wEJA AFY o7 WEUA
Helstr] Asll P& s oF ek nAdF Aol A dEtu= A I LAkl
71k o] # ek thkF ]l &5 Alqke]l HF Hrhel AHEETH

ANEF == AF

d(quenching) ¢ &3 HAd: J»JE}C’]‘: ol AFEAR e =
wellS 7]Hte = st AIFEHER QI3 Artyd 9 Ao BAS AT + Atk AIE
EANET wellollA SAEE A1 Fol tigk ks 2A 0}7] el Ap7raEge] e 739

o= olA o] EAIZF HA &AT, A7t Fo] = ¢ HJEelo]|= tiARA(peptide-adduct) 2]
8333t 2718 Fo] A3 saKadditive) s A e # RO, A7 FiS wF =M
2AE B AT F e, ol Feol= 25Tt SAHHA ¥ Ao ofYE}

H| 7} (non-additivity) wjZolth. 2822 #FE ALdo] Alztat #Heo] JEA &9l
dloF gttt Azt BAFZA] FowA At Fo] BEEW AU FOoRRE| ] A0

Yste Aoz 7HAD 5 A 3 AL ALY 2 ojod & ))]\X]J' ol<
[e)

zztx o7 WAsIY o] Z Q3 HElo)|E A2 A7lo

N

C
2
k)
K
o|N
3
E
&'1-'
rlr
o

F A 23S B S5she A AR s £Ho] BT Ao itk ol2d
e & BAEA ek AfdA olfE WA & 4 gl rung WHES £
Aot HEgt Aol whEo]l He Qo olg3 A ATHEE e A o] LAY
%e OE d% =ZZH(fluorescent probe)i Hee SAY F glad, A9 =22
kDPRAA H7tE 4 fltiCUl<ed SANF-F 19 Section Il DB-ALM Z2EF 3x).

A7) BE W& DB-ALMel| A 8] 7]35101 Rem HolHE H7behe 7% DB-ALM
22 EEN 3 Aled A4 "BEEA s Lol APHEH.
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EN-T

28. KDPRA+= UN GHSel| w2} subcategory 1AZ E-FE XA &+ EZ(non-subcategory 1A)ZH-H
UN GHS subcategory 1A 3 #7343 E4S %“*‘ 0}71 s A zERI-FE ol E &Y £ 5
AFEETH3). Ao R AL subcategory 1AR EHEHA ¥ Aye 3ty BE 19 )&

o} = A o] oA sfHsfor Tt

¥ 1: kDPRA o5& »d

HSET kDPRA ¢ =

log Kmax = -2.0 UN GHS subcategory 1A

Non-reactive or 10g Kmax < -2.0 Not categorised as UN GHS subcategory 1A*
(non-subcategory 1A)

* UN GHS No CategoryZ5E UN GHS subcategory 1BE TE3l7] YA = F71 ARV} E Q30 ALE
22 (q: JATA, DA e} B AR E KDPRAS 83817 A == 3o 222 5 gt

29. log Kmax 237} KDPRAOIA AlLEE ZAAA WHelol] Eo7b= 9 X|(threshold) Q] -2.00] <43
AH(-1.93914 -2.06 Ato]) FAHZ o Fo] o]HAE F gtk oI AF, FBH dF& 37
A3l AAE "= F7F dolErt Hasit

30. REE&EETE fFalld B7hE fl 283 S-E qRAA AEEde AR 97t
(potency)E #H7tst7] 93l IATA =& DA 59 B4 HIHAA AH&E &+ UTh

A E Hir
3L AN ddd HuMe g BEE Edstoiol ot

AFEd H gEza(FYEs B o=

22 st 54
- =94 A4, I, Selx, AT 8 VI8 =esetE 43
-5 3 weEY R
- slgsts A A A, 7 324
-AY s E
- By 203 kg4
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APPENDIX Il

In Chemico Skin Sensitisation: kinetic Direct Peptide Reactivity
Assay (KDPRA])

INITIAL CONSIDERATIONS, APPLICABILITY AND LIMITATIONS

1. The kDPRA is proposed to address the molecular initiating event of the skin sensitization
AOQP - namely, protein reactivity - by quantifying the reactivity of test chemicals towards
a synthetic model peptide containing cysteine in a time- and concentration dependent
manner {1) {2). Kinetic rate constants are calculated and the logarithm of the maximum
rate constant (log kmax value in s7'M™) for a tested substance is then used to support the
discnmination of UM GHS subcategory 1A skin sensifisers (subcategory 14) from those
not categorsed as subcategory 14 (non-subcategory 14) ie., subcategory 1B or no
category according to UN GHS (3). Based on theoretical consideration, the rate constant
of the reaction between a test chemical and skin proteins will determine the amount of
epitope formed from a given amount of chemical or, vice-versa, determine the dose
needed to form the amount of epitope needed for induction of sensitization to occur and
it iz thus a rate limiting and potency determining step. Based on empircal evidence when
evaluating 180 chemicals, the rate constant was shown to be the strongest determinant
of potency among all evaluated parameters measured in OECD 442C, 4420 and 442E
(3.

2. The KDPRA proved to be transferable to lzboratories without hands-on training (4). For
the 24 fest chemicals fested during the validation study, the overall within-laboratory
reproducibility of kDPRA for assigning UN GHS subcategory 1A was 96% and the
average between-laboratory reproducibility was 88% (4). Results from the validation
study (4] as well as from other published studies (3) encompassing 180 test chemicals
that fall within kDPRA's applicability domain indicate that KDPRA allows to discriminate
UN GHS subcategory 1A skin sensitisers from those not categorized as subcategory 14
{non-aubcategory 14) according to UN GHS with a balanced accuracy of 85%, a
sensitivity of 4% (3845} and a specificity of 86% (116/135) relative to LLMNA results
{3). Similar performances were oblained when comparng KDPRA outcomes with the
OECD LLNA database compiled within the coniext of the Test Guidefine on Defined
Approaches for Skin Sensitization (15)°. In addition, the prediction for 123 test chemicals
{out of the 180) having human skin senzitization data (5) (6] has a balanced accuracy of
TE%, a sensitivity of 64% (21/33), and a specificity of 89% (80/90) (3), although the
human reference data are subject to a significant uncertzinty®. Furthermors, when
evalualing non-animal methods for skin sensitisation, it should be kept in mind that the

* A balanced accuracy of 85%, 3 sensiivity of B29% [31/38), and a specificity of B8% (102/118) wers found relative to
LLMA dataset compited within the context of the Test Guideline on Defined Approaches for Skin Sensitization {15).

% A balancad accuracy of 87%, a sensitivity of 53% (B/17), and a specificity of 31% (25/31) were found relative to
human skin sensitisation dataset compiled within the context of the Test Guideline on Defined Approaches for Skin
Sensitization [18).

£ DECD, {2022)
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LLMA test as well as other animal tests may not fully reflect the situation in the species
of inferest, which is humans. For comparison, based on & data set of 123 chemicals
used to evaluate the KDPRA vs. human sensitising potential, the LLMNA showsd & 73%
balanced accuracy, a 55% (18/33) sensitivity and a 91% (B2/90) specificity for the
identification of UN GHS subcategory 1A, On the basis of the overall data available,;
KDPRA's applicability domain was shown o include a variety of organic functional
groups, reaction mechanisms, skin sensitization potencies (as determined in in wvo
studies), and physicochemical properiies (3). Following an indspendent peer review
{16), the kDPRA was considered to be scientifically valid to discriminate UN GHS
subcategory 1A skin sensitisers from those not categorised as 1A (non-subcategory 14)
according to UM GHS (7). The KDPRA can therefore be used (i) as a follow-up test
method for sub-categorisation of chemicals dentified as UN GHS Category 1 skin
sensifisers, or (i) on its own by using positive results for direct classification of a
chemical into UN GHS subcategory 14, depending on the regulatory framework.

3. The term "test chemical” is used in thiz Test Guideline to refer to what is being tested
and is not related to the applicability of the kKDPRA to the testing of substances andfor
mixtures. This test method is not applicable to the testing of metal compounds, which
are known to react with profeins via mechanisms other than covalent binding.
Furthermore, kDPRA only measures reactivity with the cysteine peptide, so that strong
sensifisers having an exclusive lysine-reactivity, such as some acyl-halides, phenol-
esters or aldehydes are oulzide of the applicability domain of KDPRA. Howsver, only
few UM GHS subgcategory 14 skin sensitisers are known currently to react exclusively
with lysine residues. In addition, considering exclusive strong Lysine-reactivity from the
DPRA or ADRA in a tiered strategy may reduce this uncertainty. Test chemicals that do
not covalently bind to the peptide but promote its oxidation (ie. cysteine dimerizsation)
could lead to a potential over estimation of peptide depletion, resulting in possible false
positive predictions andior assignment fo a higher reactivity class. The test method
described in this Appendix of the Test Guideline iz an in chemico method that does not
encompass a metabolic system. Reactivity of chemicalz that reguire enzymafic
bicactivation to exert their skin zensitisation potential (i.e. pro-haptens) cannot be
reliably detected by the test method. However, the limitation for detecting pro-hapiens
was found to be less pronounced when identifying strong sensifisers as compared to the
identification of weak sensitizers (3). The majority of chemicals that become sensitizers
after abiotic transformation (i.e. pre-haptens) were reported to be correctly detected by
in chemico test methods (8) (9). However, spontaneously rapidly oxidizing pre-haptens
may be under-predictad by KDPRA (as in any in vilro skin sensitisation assay) dueto a
lag-phase for oxidation which reduces the overall reaction rate. In the light of the above,
resuliz obtained with the test method that do not lead io subcategoryt A categorisation
should be interpreted in the context of the cumently known limitations (see also Annex 1
of this Appendix], Le.:

* aromatic amines, catechols or hydroguinones may require further data fo confirm
their weak reactivity even under oxidizing condiions, and

# acyl-halides, phenol-esters or aldehydes specifically reacting with Lysine-residue
according to e.g. the DPRA or ADRA, may require further data to confirm their
weak reactivity.

4. To be tested, a test chemical should be soluble in an appropriate solvent at a final
concentration of 20 mM (see paragraphs 12-13). Test chemicals that are not soluble at
this concentration may still be tested at lower concentrations as long as a Knax value
(i.e., the maximum rafe constant {in 5~*M) determined from the reaction kinetics for a
tested substance in the kDPRA (see paragraph 24)), can be derived. In such a case, a
positive result leading to a UN GHS subcategory 14 skin sensiization prediction (i.e. log
Kmax = -2.0) could still be used, but no firn conclusion should be drawn from a negative
result (i.e., non-reactive or log kmax = -2.0 ocutcome).

& 0ECD, (2022)
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5. The kDPRA uses a fluorescence readout which requires attenfion for potential test
chemical autcfivorescence, fluorescence quenching or interaction with the reagent
(monocbromobimane). In particular, it is important to include the respective test chemical
conirols as dezcribed in paragragh 16 and to asgsess the incubation time dependence of
the determined peptide depletion. Furthermore, test chemicals with primary SH-group
(thiolz} cannot be tested with the kDPRA as the: thiol group can interact with the
manobromobimane {see paragraph 8) leading to enhanced fluorescence. Finally,
chemicals decomposing under the conditions of the assay (neutral, aqueous conditions)
and releasing a free SH-group will be prone to the same imitations.

6. The kDPEA s considered to be technically applicable to the testing of multi-constituent
substances and mixtures of known composition, although such substances were not
tested during the validaton studies. In this case, a single purity may be determined by
the sum of the proportion of its constituents (excluding water), and a single apparent
molecular weight may be determined by considering the individual molecular weights of
each component in the mixture (excluding water) and their individual proportions. The
resulting purity and apparent molecular weight can then be used to calculate the weight
of izst chemical necessary to prepare a 20 mM solution. Results obtained with mixtures
and multi-constituent subsfances of known composttion can fead (o a non-lingar
Lehaviour, =0 that the provisions described in paragraph 27(ii) should be used.
Regarding mixtures and substances of unknown or varable composition, complex
reaction products or biological materiale (ie. UVCH substances), the curmment model
cannot be used due o the need for defined molar ratios. In any case, when considering
testing of mixtures, difficult-to-test chemicals (e.9. unstable), or test chemicals not cleary
within the applicability domain described in this Guideline, upfront consideration should
ke given to whether the results of such testng will vield results that are meaningful
scientifically. Finally, in cases where evidence can be demonstrated on the non-
applicability of the test method to specific categories of chemicals, the test method
should not be used for those specific categories of chemicals.

7. The KDPRA can be used for the discrimination of UN GHS subcategory 1A skin
sensitisers from those not categorised as subcategory 1A (non-subcategoryiA)
according to UN GHS (3). As for any key-event based test method, the performance of
KDPRA will have to be further assessed when used in combination with other assays
such as DPRA or ADRA, and within infegrated approaches such as 1ATA or DA for a
more comprehensive analysis of skin sensitisation (3) (10}

PRINCIPLE OF THE TEST

8. The kDPRA iz a modification of the in chemico test method DPRA (described in
Appendix | of this Test Guideline). The kKDPRA uses the cysieine pepfide {(Ac-
RFAACAA-COOH) also used in the DPRA, while it does not use a lysine containing
peplide. The final concentration of the test peptide (0.5 mM) and the reaction medium
(253% acetonitrile in phosphate buffer) is identical in the kDPRA and in the DPRA. While
the DPRA measures only at one concentration of the test chemical (S mM for the
cysteine peplide) and at one time point {= 24 h), the KDPRA performs parallel reactions
at five concentrations {5, 2.5, 1.25, 0.625 and 0.3125 mM) and at six time-paints {10,
30, 80, 150, 210 and 1440 min) at 25£2.5°C, Residual concentration of the cysteine
peplide after the respective reaction time is measured after stopping the reaction by the
addition of monobromobimane (mBrB; CAS T4235-78-2). The highly reactive and non-
flucrescent mBrB rapidly reacts with unbound cysteine moieties of the model peplide to
form a fluorescent complex which is measured in order to quantify the non-depleted
pepltide concentration. If the depletion of the highest concentration surpasses the
threshold of 13.89% (cut-off used in the DPRA for positivity in the cysteine only
prediction model) and this depletion is statistically significant vs. controls with peptide

& OECD, {2022)
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only, further calculations are performed (otherwise the test chemical is considered to be
non-reactive according to the prediction model shown in paragraph 28). The natural
logarithm of the non-depleted peptide concentrations is plotied va. the concentration of
the test chemical at each ime point. If a linear relationship is observed {comelation
coefficient = 0.90), the slope of this curve iz determined and divided by the incubation
time to calculate the rate constant in [min 'mi '], This value is transformed to the rate
constant in {='M"] and the logarithm is calcutated. The maximum vaiue observed at any
time point is taken as the log k=ax, and this maximum rate constant is the primary read-
out of the test. It gives a quantification of the maximum kinetic rate of the reaction of the
test chemical with the test peplide. Kinetic reaction rates of the cysteine peptide
depletion are then used to discriminate UN GHS subcategory 14 zkin sensitisers from
those not categorised as 1A (non-subcategory 14) according to UN GHS. Chemicals
with & kog Kmax = -2.0 are predicted as UN GHS subcategory 14. The kinetic rate constant
may be further used in integrated approaches such as IATA or DA to assess the skin
sensitisation polency of a test chemical in a continuous scale as needed for risk
assesament (3) (10).

9. Prior to routineg use of this test method, laboratories should demeonzatrate technical
proficiency, using the nine proficiency substances listed in Annex 2 of this Appendix.

PROCEDURE

10. This test method is based on the RDPRA DB-ALM protocol no 247 (11) which represents
the protocol used for the industry-coordinated validation study. It is recommended that
this protocol is used when implementing and wsing the method in a laboratory. The main
components and procedures for the kDPRA are described below.

Preparation of the cysteine-peptide

11. The stock solution of the cysteine containing synthetic peptide (Ac-RFAACALA-COOH)
of purty egual to or higher than 95% should be freshly prepared just before the
incubaton with the test chemical. The final concentration of the cysteine peptide should
be 0.667 mM in pH 7.5 phosphate buffer for test chemical soluble in acetonitnle and 1.0
mM for chemicals soluble in pH 7.5 phosphate buffer.

Preparation of the test chemical

12. Solubllity of the test chemical in an appropriate wehicle should be asseszed before
performing the assay. A non-reactive, water-miscible vehicle able to completely dissolve
the test chemical should be used. Solubifity is checked by visual inspection where the
forming of a clear solution is considered sufficient to ascertain that the test chemical
dissolved. The preferred vehicle is acetonitrile. When a substance is not soluble in
acetonitrile, selubilisation in pH 7.5 phosphate buffer should be assessed. Further
vehicles have not been tested yvet but may be used if it is demonstrated that the vehicle
does not interfere with the assay, e.q. all controls should be prepared using the same
vehicle, and the reaction rates obtained for the positive control and for the proficiency
chemicaks should fall within the ranges described in paragraph 26 and Annex 2 of this
Appendix, respectively. It iz important o note that use of DMS50 as a vehicle should be
aveoided as it may lead to peptide dimerisation.

13. The test chemical should be pre-weighed into glass vials and dissolved immediately
before testing to prepare a 20 mM solution using the appropriate vehicle as described
in paragraph 12. Test chemical dilutions are prepared by serial dilution to obtain
concentrations of 20, 10, 5, 2.5 and 1.25 mM.

& OECD, (2023)
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Preparation of controls

14. Cinnamic aldehyde {(CAS 104-55-2; =895% food-grade purity) should be used as positive
contral (PC). It iz dissclved at a concentration of 20 mM in acetonitrile immediately
before testing. Serial dilutions are then prepared to obtain PC concentrations of 20, 10,
5, 2.5 and 1.25 mM. Use of other positive controls is not recommended since in this
assay an exact reachon rate is measured and consistent use of the positive control
allows quantitative comparison between laboratories, with validation study data and as
intra-laboratory historical confrol.

12. A vehicle control (VC), considered as the negalive control, includes the pepiide
dissolved in buffer and vehicle respectively but no test chemical nor PC. The peptide-
depletion of test chemical or PC incubated zamples iz calculated relative to the
respective VC.

i6. The asszay also includes test chemical controls at the respective test chemical
concentration in the vehicle and buffer but without peptide. This set of controls & used
for the idenfification of interference of the test chemical with the fluorescence
measurement (autoflucrescence and gquenching) to assess e.g., interference. with
monobromobimane and as & background measurement.

17. Ablank control (BC) is used as a background measurement and is prepared with vehicle
and buffer but without test chemical, PC, or peplide.

Incubation of the test chemical with the cysteine peptide solution

18. Serial dilutions of the test chemical and PC are prepared in a 96-well microtiter plate
referred to as the application plate. Further, & 96-well black assay plate for each
exposure time is prepared, referred to as the assay plates, by adding the relevant
reagents (i.e., peplide stock solution, vehicle and buffer solution) according to a
predefined plate layout such as recommended within the kDPRA protocol (11). Each
test chemical concentration should be analysed in triplicate. The reaction is staried by
adding the test chemical and PC diutions from the application plates to the assay plates.
If a precipifate is obzerved immediately upon addition of the test chemical solution to the
peptide solution, due to low agueous solubility of the test chemical, one cannot be sure
how much test chemical remained in the solufion to react with the peptide. In such a
case, a positive result (i.e. 10g Kmax = -2.0) could still be used, but a negative resuli [i.e.,
non-reactive or 109 Kmax < -2.0 outcome) should be interpreted with due care (see also
provisions in paragraph 4 for the testing of chemicals not soluble up to a concentration
of 20 mM in the kDPRA). After adding the test chemical and PC, plates are sealed with
gas-tight adhesive foil and shaken at least 200 om for 5 min. Assay plates solution
should be incubated in the dark at 25 £ 2.5° C for several incubation {exposure) imes,
ie. 10, 30, 90, 150, 210, and 1440 min before addition of mBrB sclution. Incubation
times may be adapted to investigate the most relevant time points for a specific chemical
(e.g., shorter incubation times might be more suitable for fast reacting chemicals).
However, 1440 min should always be tested, as it corresponds to the incubation time of
the DPRA. The incubation (expozure) time is the time interval from the application of the
test chemical and PC dilutions to the assay plate until the addition of mBrE.

Fluorescence measurament

19. When the desired incubation {exposure) time is reached, freshly prepared mBrB solution
{3 mM in acetonitrile} is added rapidly to the wells of the assay plates (one per exposure
time) in the dark. Plates are sealed with gas-tight adhesive foil and shaken at least 200
em for 5 min. Fluorescence intensity is then determined using an excitation fiiter of 350
nm and an emission filter of 480 nm.
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DATA AND REPORTING

Data evaluation

20. An automated Excel-evaluation spreadshest is available with the DB-ALM protocol and
should be used for data evaluation. Detailed instrucions are provided in the DB-ALM
protocol mo. 217 (11).

21. For each incubaticn (exposure) time T the following parameters are calculated:

* The arithmetic mean and standard deviation of the fluorescence intensity of the 12
blank. controls (BC);

*  The arthmetic mean and standard deviation of the flucrescence intensity of the 12
vehicle controls (VCY;

*  The mean BC value is subtracted from the Y Cs to oblain comected VT values.

* For each test chemical and PC concentration, the respective test chemical control
value is subtracted from their obtained values to calculate comected test chemical or
PC values.

22. To determine the refative peplide depletion in % for each test chemical concentration
per exposure time, the following calculation is performed:

corrected test chemical or PC value

relative pepride depletion [®] = [1 — ( )]xlﬂ-ﬂ%

mean of corrected VO

23. For each test chemical concentration, the arithmetic mean and standard deviation of the
three replicates is calculated (per exposure tme). A student's t-fest is performed to test
whether the peplide concentrations measured in the three replicates is atatistically
significantly lower as compared to the concentration in the 12 VC wells.

24, In the kDPRA, reaction kinelic rate constants are determined as explained below if (i) a
peptide depletion of 2 13.89% is observed at the highest test chemical concentration
(final test chemical concentration 5 mM) at a given time and i (i) the difference is
statistically different from the V. This 'positivity criterion’ is based on the ‘positive’
criterion for pepfide reactivity in the cysteine only prediction model of the DPRA
described in Appendix | of this test quideline: If the positive criterion is not met, the fest
chemical is considered to be non-reactive according to the prediction model shown in
paragraph 28.

The natural logarithm of the non-depleted peptide concentrations (100-relative peptide
depletion (%)) is plotted v=. the concentration of the test chemical at each time point. If
& linear relationship is observed (correlation coefficient = 0.20), the slope of this curve
is determined. The absolute value of this negative slope corresponds to the observed
reaction kinetic constant (pseudo first order rate constants Keezerves in mM™'). From the
Kcozerves Walue for each exposura time, the reaction kinetic constant (k) per concentration
and incubation (exposure) time 1 is calculated as follows:
Lo

A == <k Ch et g
ke M7 7] = kobservea o

with T being the exposure time in minutes. If no linear refationzhip is obzerved (Le.,
comelation coefficient = 0.90), the recommendations within paragraph 27.i should be
followed,

25. For each exposure time 1 with a commelation = 0.90, the decimal logarthm (log k:) is
calculated and the highest value s determined as 109 Kmas.
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_35_



OECD/OCDE 442C

Acceptance criteria

26. The following criteria should be met for a run to be considerad valid. If one or more of
these criteria is not met the run should be repeated.

a. PC: the log k of the PC at 30 min {log kso-x) should be within the following range: -
1.75 1o -1.40 Mz, If no log kx = i obiained in case of e.g., reactivity is not yet
statistically significant, the value at 150 min (log ko me } can be taken into account
and should lie in the following range: -1.90 to -1.45 Mg,

b. VC: The coefficient of variance of the 12 VC values of a plate should be < 12.5% for
at least 5 of the & exposure times.

27. The data obtained for the test chemical are further assessed io check for possible
conditions which may affect resulis:

(i) Interrupted time-course: If significant peplide depletion is observed at eary time-
points but not at following ime points, there is either an intrinsic non-linear reaction
for the test chemical or an experimental vanation. In such cases the run is repeated.
If the zame paitemn iz reproducible, a8 non-linear kinefic iz proven and the raie-
constant observed at early time poinis is accepted.

(i) Mon-linear concentration-response: There are few cases where the concentration-
response is not linear, but clear depletion is noted. In such cases no rate constant
is calcukated by the siope method, as regression coefficient iz R = 0900
Altermatively, rate constants can also be calculated based on individual depletion
values according to the formula:

k= [n(l00/{100 — dp))]/(E = t)

Where 'dp’ is depletion in %, 'E" is the conceniration of test chemical and 't is the
incubaton (exposure) time. Rate constants according to this formuia are caiculated
at each time point 1’ and at each concentration ‘E’ with depletion values above the
threshold of 12.89%. For each time point ¢ the average of the values for the different
concenirations is taken, and then again the log kmax for the highest rate at any given
time point is reporied.

In such a case a repefition should be perfomed fo check whether this non-lingar
behaviour is infrinsic to the test chemical, or whether an experimental vanation is
the cause. If the non-linearity s reproducible, this alternative rate calculation baged
on the individual depletion values is used for the final rating.

(iii) Fluorescence interference, namely autofiucrescence or fluorescence quenching:
Based on the control wells with test chemical only in absence of the test peptide,
incidences of autoflucrescence and flucrescence quenching by the test chemical
can be detected. As the values are cormected for the autoflucrescence recorded in
the test chemical control wells, this shall not be a problem for kow autoflucrescence,
but with a high autoflucreacence, the fluorescence of the peptide-adduct and the
autofluorescence may not be fully additive, and subtraction of autoflucrescence may
lead to apparent depletion, which is not due to loss of peptide signal but to this non-
additivity. Thus, one should check whether the observed depletion is time
dependent. If this is not the case and autoflucrescence is observed, then depletion
from autofluorescence is assumed to occur. Fluorescence quenching can also lead
to ‘psewdo-depletion’, but thiz would happen immediately and resulting depletion
would not increaze with time. If both conditions are met; it is assumed that deplietion
from quenching occurs. These cases are rare. If this is not clear from the results a
run may be repeated, but if the effect is clear-cut no repetition 1s needed. In such a
case, the test chemical cannot be assessed in the KDPRA (technical limitation)
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unless the reaction can be measursed with an alktemative fluorescent probe not

leading to autofluorescence or quenching (see Section Il of the Annex 1 to DB-ALM
protocol {111

(iv) All above cases are detailed in the DB-ALM protocol and automafic alerts appear in
the Excel template provided with the DB-ALM protocol when evaluating the data.

Prediction model

28. The kDPRA uses kinetic rates of cysieine peptide depletion for discrimination of UM GHS
subcategory 14 skin sensitisers from those not categorised as subcategory 14 (non-
subcategory 1A} according to UM GHS {3). Results obtained with the test method that
do not lead to subcategory 14 categorzation should be interpreted in the context of the
limitations stated in paragraph 3 and Annex 1 of this appendix.

Table 1: kKDPRA prediction model

108 Ny Z 2.0 UN GHS subcategoey 1A
- ; Maot tsed as UM GHS suecale &
Mor-reacive o 109 Keg = -2 categons p ; !':'r"__m

" Further informaton is needed to disciminate UM GHS subcaiegory 1B from UN GHS No Category. Depending on the context (e.g. IATA, DAJ
this mformation can ke generated gpror to or afier performng the kKOPRA

29. In cases of @ log Kpar result cloze to the -2.0 threshold falling in the borderline range
calculated for KDPRA (e, between -1.93 and -2.06 {12]), no conclusive prediction can

be made. In this caze, re-testing andfor additional datafinformation is needed before a
conclusive prediction can be made.

30. The kinetic rate constant may be further used in integrated approaches such as |1ATA or
DA to assess the skin sensitisation potency of a test chemical in a continuous scale as
needed for risk assessment (3) (100,
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Test report

31. The test report should include the following information
Test chemical and Controls (positive confrol and solventivehicle)
For all mono-constituent substance {test and control chemicals)

Chemical identification, such as IUPAC or CAS nameis), CAS number(s), SMILES or InChli
code, structural formula, andfor other identifiers,

Physicochemical properties such as physical state, appearance, water solubility, molecular
weight, and additional relevant physicochemical properties, to the extent available;

Purity, chemical identity of impurities as appropriate and practically feasible, etc;
Treatment prior to testing, if applicable (e.g. warming, grinding);
Concentration{z) tested;
Storage conditions and stability to the extent availabie.

Additional information for positive conirol

Reference to historical positive control results demonstrating suitable run acceptance criteria,
if applicable.

Additional information for solventivehicle control
Solventfvehicie used and ratio of ifs constituents, if applicable;

Jusiification for choice of other zolvent than acetonitrile and experimental assessment of the
solvent effect on peptide stability.

Peplide
Supplier, lot, purity

Fluorescence analysis

Fluorimeter used (e.g9., model and type), inciuding wavelengths setiings

Proficiency testing

Statement that the tesfing facility has demonstrated proficiency in the use of the test method before
routine use by teating of the proficiency chemicals.

Discussion of the results
Cescription of any unintended modifications to the test procedure.

Discussion of the resulis obtained with the kDPRA test method and if it is within the ranges described
in paragraph 29.

Description of any relevant observations made, such as appearance of precipitate in the reaction
mixture at the end of the incubation time, if precipitate was resolubilised or cenftrifuged.

Conclusion

© DECD, (2022)
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APPENDIX Ill. ANNEX 1

KNOWN LIMITATIONS OF THE KINETIC DIRECT PEFTIDE REACTIVITY ASSAY

The table below provides a summary of the known limitations of the KDPRA.

Subatance class | Reason for potential Ciata mfsrpratation  Exampks subatancs
interfersncs underpradiction of interfarsnce

Metals ard imorganic Frowe to react with proteins via Shoud not ke fesied Mickel sulphate:
compounds mecharisms olker than covalent TTRE-B14

inckrg
Hydromunones, cabechols Layg ime of cxdaton may reouce Resutts with ko S = - 2.0-con only be accepted 7 low Para-
and aromatic amines apparent reacion raie reacinty cam e confirmed Sfter oxidation phenylenedaming,;
108-50-3; Human and
LLMA 1A
Thials o thicl-seizasers Test chemicats with pamary SH- Test chemical cannot b2 lested in the kKOPRA with Thioglycesa

woups ard those decomposing undes desivaitization by thic! reactive probes: other kinetic data with GE-27-5; LLNA LN
the conditions of the assay can react the test peplide eg. by HPLT may mesd o e generaied not GHS category 18;
with the detection probe part of tis guideine) Human nla

Test chemicals havmgan  kDPRA only measures reactivity with Resuts with [0g K, = - 2.0 for chemicals which specifically Some acyl-halides,

exslusive lysine-seactivity as the cysizine peplicle dlepiete NH-groups. bt not SH-grosses in DPRA or ADRA are phennl-esters o
cesenved in DPRA or ADRA it conciusive ddebydes,
Dibydrccoumarn, 119-

BE-6; LLMNA UN GHS
category 18; Human
nda, Gluiaric aldabyds;
114-30-8; Human and

LLMA UN GHS
category 1A
Pro-hapizns Test chemicals forwhich there s Sinct peo-haphens may ke wndsrestmated. However chemicals Dlisthylenetriaming:
evigence that they sincly sequre which are i) stict pro-haptens (Le. test chemicals not afso. 144-40-0 fhumian 14,
erzymalic kicacthation o exeet their achng as direct kapdens or prehaptens, foo] and i) siong LLMA UM GHS
skin sensitizing potenfial alergans were found 1o be e sategory 1)
Flugrescent chemicals with i fluorescence of test chemicals and Foflow the corsidetations in the DB-ALM Protocol n™ 297 o Tefrachlorosalicylaniid
exciiation in the ranae of the of the mBra-peatice adaluct is mot evakiate assay meference 2; 1134-58-; Human
flurescent probe addifive, psewdo-degleton = ard LLMA UM GHS
observed caiegory 1A
Test chemicals aesorbing in if =5t chemical quenches Follow the corsiderations in the DB-ALM Protocs n® 247 to Vanilin, 121-33-5;
the emizzion range of #e fusrescence emizsion of te mBE- evaluzie assay imeferenace  LLMA NG Human n'a
proke pepiide adduct, peaudo-degletion is
ohsened
Mixtures of urimosn na irformation on appfcabdity of nia UNCEBs, chemical
composifion, substances of  KDPRA is svadaiie in the pblished EMIS5IoNs, prockicis of
unkrowm or varable literature fremudabions with
CoMposition, comphex varakle or not fully
3o products of knowr coMmpostion
biological matenals
Test chermcals which carnot Mot sune if sufficient exposure can be Ir such cazes, 0 0 e, > -2.0 could SP be used to suppon nia
b g ssoived v wates o achieved  fhe idenfificaTon of he 51 chemical as 3 UN GHS subcaiegony
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acefonitrie of 3 compatibe 1A sion sersser but no frm conclusion showd lbe drawn in
waker-miscile sofvent case iog ke 15 = -2.0.

Test chemicals which Mot sure if sufficient exposure cam be [n such @ case, 3 posidve resuli (e ing bman2 -2 1) could =6l Hehﬁ-ﬂ-nmmeﬁ:

precipitate inreachon  achieved: If o precipitate i= observedl  be used, bt a negafive result (e, mor-seactive o kg omas < - 141-B0-8; LLNA NC
soition  immediately upon adaition of the t=st 20 putcome) showd ke irterpreted with due care (se2 al=o
chemical soiution o the peghide provisions in paragraph £ for the testing of chemicars not
soiution, due o low agueous solubility soiuole ue i 3 concentration of 20 mM i the KDPRAL
of the fest chemical. one cannot ke
sure how much test chemical
remared in the solulion o react wit
ihe peplids
Test chemicals promaoting May lead to a poterdial over estmation of peptide reachvity. DS
cysiEne-pepide ouidation

5 Roberts, DW. and A Natsch, High throughput kinelic profiiing spproech for covalent binding fo peplides: Application fo skin
sensiizafion pofency of michael scceplor elecirophiles. Chem. Res. Towmeol, 2009, 22(3F p. 582-603
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APPENDIX Ili, ANNEX 2

PROFICIENCY SUBSTANCES

In Chemico Skin Sensitisation: kinetic Direct Peptide Reactivity Assay (kDPRA)

Prior to routine use of the test method described in this appendix, laboratories should demonstrate
technical proficiency by correctly obtaining the expected KDPRA prediction for at least 8 of the 9
proficiency substances recommended in Tabde 1 and by obtaining cysteine rate consiants 10g K nay that
fall within the respective reference range for 7 out of the 9 proficiency substances. These proficiency
substances wers selected to represent the range of responses for skin sensitisation hazard and
potency. Other selection criteria were that they are commercially available; that high guality in vivo
reference data and high quality 7 vitro data generated with the KDPRA are available, and that they
were used in the industry-coordinated validation study to demonstrate successful implementation of
the test method in the lzboratories participating in the study.

Table 1: Recommended proficiency substances for demonstrating technical proficiency with the
kinetic Direct Peptide Reactivity Assay

. g UM GH3 N GH3
. Physical In viva KOPRA| Rangs of log Kee
Proficiancy substances CASAN : Se Catagory Category prid 3 log
Pt LLNA hurman
Sensiizar
2 4-Dinitochiormberzens 97007 Sofid . . L 18 1A [-0.8)— {04
|Exzems)
Methyliscthiazoinons 2682-204 Seiid Seper 8 i, 1A [0 — [0.4)
{embams) ! !
ik - Sensimar
Chigznions 15p4E-86-3 Solid i | 14 Mo data 18 (0.3} - 0.0
Methyl-2-ocmynoate 111128 Ligusal i n 14 A 14 18] -3
istrona)
. Sensiisas
lsoeugenal a7 Lingusel ; i i 1A S S|
o2 d modereie) 1.4 - 1.1
2 Sensiiizet 4 mor-14 L
2 3-Butanedions 431038 Lipael el B N data (18 or NC) 32 -2
Efylens ghyool dimethacrylate = L Sensiizer z i rioe- 184 A
(EGDMA) 97805 Ligual ek} iB iB (1B orNC) [-28)-[-21)
& Methomyacetphanons 400-06-1 Soid|  Nor-sensitizer No Cat Na Cat " E';“:::”: Not reactve
o : 3 roe-14 .
Chioroberrana 108-%0-7 Liipuaiel Non-sems e Mo Cats Mo Cat® (1B ar NC) Mot reactive

The in vivs hazard and [potency] prediclions ore based on LLNA data {13\ The in wivo potency s derived using the criena proposed by
ECETOC (14}

% Roundsd ranges determmed on the basis of at least 14 log ks determinations gererated by 7 mdependent lakaratories.

? Mon senzitsers aocoeding io e UN GHS
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