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DPRAICHIT DR

o RTF FICHEEWSUVIRIRADIRUVZ S, HPLCICHIT DEERMEDYEL,

« FEEBARICKDIERRQ220 nm) TRIE T DIUBDNHDICH. FWERIDED
E—DICKDITMDEEZZITOT),

« BEREMEVNCD, LLEHSRE CHERIDIMBNH D, BIKEME
FELCHBNT, RIVERPTHEDHSND.




ADRAMDKZENE (FRHEHE) FUJIFILY

DPRADERE CHIDAEICRITDEERE = LITDIZHIC
BEEMIE LU TCTT IO VEEIYZTTIY. UYYVIC
S A UIek#Z51E (NAC, NAL) ZFF

-

DPRAK N EERERAIE (1/100DKRZGAERE) D'OEE

Hs /\(COOH HZN\/\/\rCOOH

NAC NAL

N-2-(1-naphthyl)ace z tylcystein N-a-2-(1-naphthyl)acetyllysine

HXFERRE. YRTAVERT. BXF BRI, UIYVERT,

Fujita, et al., 2014, J. Pharmacol. Toxicol. Methods, 70: 94-105.
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1. RINERP COEBEEEMEDOTE § RN

828 [C BT SRINRPDHERINE DT « %

LLNA ADRA DPRA
Test substance Fogow \iﬁi category Predic. Precip. Predic. Precip.
Diphenyleyclopropenone 3.25 0.0003 Extreme P - P
Benzoyl peroxide 3.43 0.004  Extreme P - P
Kathon CG mixture  0.008  Extreme P - P
5-Chloro-2-methyl-4-isothiazolin-3-one -0.34 0.009  Extreme P - P
Tetrachlorosalicylanilide 5.87 0.04  Extreme P - P
2.4-Dinitrochlorobenzene 2.27 0.05 Extreme P - P
Lauwyl gallate 6.21 0.3 Strong P P
Nonanoyl chloride 2.97 1.8 Moderate P - N
Methyl-2-nonynoate 3.1 2.5 Moderate P - P
Cmnamaldehyde 1.82 3 Moderate P - P
Phenylacetaldehyde 1.54 3 Moderate P - P
2.4-Heptadienal 1.86 4 Moderate P - P
2-phenylpropionaldehyde 1.96 6.3 Moderate P - P
Perillaldehyde 3.34 8.1 Moderate P - P
Palmitoyl Chloride 6.4 8.8 Moderate P C/L P
1-(4-Methoxyphenyl)-1-penten-3-one 261 93 Moderate N - P
a-Hexylcinnnamaldehyde 4.82 11 Weak N - N
d-Amylcinnamaldehyde 4.33 11 Weak N - N
Farnesal 5.74 12 Weak P - P
Benzyl benzoate 3.54 17 Weak N - N
4-Allylanisole 3.47 18 Weak P - P
Lilial 4.36 19 Weak P - P
Cyclamen aldehyde 3.91 22 Weak N - P
2,2.,6,6-Tetramethyl-3,5-heptanedione 2.78 27 Weak N - N
Ethyleneglycol dimethacrylate 221 28 Weak N - P
Hexane 3.29 NC NS N - N
Diethyl phthalate 2.65 NC NS N - N
Chlorobenzene 2.64 NC NS N - N
1-Bromobutane 2.65 NC NS N - N
Isopropyl myristate 7.17 NC NS N C/L N

B Cys/LysD EHE 5N —RN'E&/ATH ; BCys/LysD@Hn'8&/4ATH

Yamamoto et al., 2019, J. Pharmacol. Toxicol. Methods, 100
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Value from Innovation

DPRA ADRA DPRA ADRA
Sample name i i State of State of Sample name i i State of State of
Cy? Ly% reaction |NAQC | NAL | reaction Cys Lys: reaction |NAQC | NAL | reaction
peptide | peptide . . peptide | peptide . .
solution solution solution solution
. ] solid . suspended
Diphenylcyclopropenone e Nonanoyl chloride solid
turbidity
- solid . . + slight
Benzoyl peroxide e Palmitoyl Chloride e T
solid
. . €normous . o
Tetrachlorosalicylanilide it o-Hexylcinnnamaldehyde turbidity
turbidity
2 4-Dinitrochlorobenzene .01.1y . Benzyl benzoate +
precipitation oily
precipitation
T slight ) . T slight
Lauryl gallate turbidity T Isopropyl myristate turbidity T

Yamamoto et al., 2019, J. Pharmacol. Toxicol. Methods, 100
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< DPRA > <ADRA >

BRHEE 220nm 281nm OEERRD ERE
d;é;%‘%@é o 25000iM  200uM #10-2100uM
BHRERCAL  BSERERCR L
= = H.O : 75% H,O : 75%
SEAGARID 2 2 <Cys-peptide> <NAC>
ACN : 25% ACN : 25% ys-peplide gl
127 TFA : 0% TFA 0.5‘72 o AN 57300@o
TFA : ~0.1% TFA: 0.1%
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Fujita et al., 2019, J. Pharmacol. Toxicol Methods, 96, 95-105. 13
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Value from Innovation

Test chemicals

LLNA category
/in vivo test

ADRA

DPRA
Data reported in the papers

NAC NAL Cysteine peptide  Lysine peptide
p -Benzoquinone Extreme” N N NV co-elution™"
Kathon CG Extreme” N N NV co-elution” "
2 -Phenylenediamine Strong” N N co-elution™" co-elution™"
Maleic anhydride Strong” N N N? co-elution”
Propyl gallate Strong” N N N? co-elution”
Chloramine T Strong” N N NV co-elution”™"
Cobalt (IT) chloride St:rongz) N N N? co-elution”
1,2-Dibromo-2 4-dicyanobutane Stmngz) N N N? co-elution”
2-Mercaptobenzothiazol Moderate® N N NV co-elution”"
Benzyl salicylate Moderate” N N N? co-elution”
1-Thioglycerol Moderate” N N co-elution™" co-elution” *-
Dihydroeugenol Moderate” N N NV co-elution™"
5-Methyl-2-phenyl-4H -pyrazol-3-one Moderate® N N N? co-elution”
Phenyl benzoate Weak? N N N? co-elution”
N-Butyl glycidyl ether Weak” N N N? co-elution”
Aniline Weak? N N N? co-elution”
Methyl methacrylate Weak” N N co-elution™” co-elution™”
Benzyl alchohol Non-sensitizer” N N N? co-elution”
Salicylic acid Non-sensitizer” N N N co-elution”
Dimethyl isophthalate Non-sensitizer” N N NP co-elution” "

1) EURL ECVAM DPRA Validation Study Report, 2012, 2) Takenouchi, at al., 2015, 3) Gerberick, at al., 2007, 4) Basketter, et al., 2007
- "P", "R", and "I" indicate the data obtained from P&G, Ricerca, and IVMU (In-Vitro Methods Units/ ECVAM) in DPRA Validation study report (2012), respectively.
- "co-elute" indicates that test chemicals did co-elute with cysteine peptide or lysine pepytide (pink cekks)., "N" indicates that test chemicals did not co-elute with cysteine

Fujita et al., 2019, J. Pharmacol. Toxicol Methods, 96, 95-105.

peptide or lysine peptide.
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Value from Innovation

5ogAL
400;
300]
200]

100

o

a.a

5.0 100 min

Lys-peptide + Salicylic acid

AL
10,01 v
7.5
5. 0]
2 5]
EJLH__HJL_
004" ¥ RS
0.0 5.0 0.0 min
NAL + Salicylic acid

Fujita et al., 2019, J. Pharmacol. Toxicol Methods, 96, 95-105. 15
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Value from Innovation
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* Dr. Nicole Kleinstreuer (USA)
* Dr. Jon Richmond (UK)
* Dr. Kim Bae-Hwan (Korea)
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Quality Check Group > i) il 5l
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BIE(HRERED)
SERTDIRTER R E AR BAREFIEREE (JCIA)
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VMT : Validation Management Team




Value from Innovation
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ADRAICHITB/NIUFT—I 3 ViREs
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HEEORS SN L5 + 30ME X 10DHERBRD 5.
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e

g5

IR

fie 5=
BRI

ADRA (104188) = 90-100% (£1& : 97.3% [=36/37])
DPRA (15%)88) = 86.7% (84.6%)*

ADRA (404)%) = 91.9%

DPRA (241)5) = 75.0% (81.8%)"  «(y 4. BRamEI02E R\ EE
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VMT : Validation Management Team

SPSF : Standard Project Submission Form

TG : Test guidline

WNT : The Working Group of National Coordinators

of the Test Guidelines Programme
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A + B —

C

0 100 200 300

Molecular weight

WIS 2 WA B4
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1 . Egg; </S2 /£ ‘b & 5 ?ET Bﬁ ,ﬁ 0--1I I Value from Innovation
SEREAECTIERZE (REXRE) OFHBELR
0.5 mg/ml 1 mM
Predicied classification Predicied classification
5 N3 total 5 N3 total
5 47 b 53 43 10 53
Chemical | NE """""""" J, """"""" 1 j """"""" ;. '9' """"""" 1 """"""" EE """"""" ;. '9' """
Classification = |y =&
total 51 31 82 44 38 82
sensitivity: 53.7% sensitivity: 81.1%
specificity: 56.2% specificity: 06.6%
positive predictivity: 02 2% positive predictivity: O7. 7%
negative predictivity:  50.6% negative predictivity:  73.7%
accuracy: 87.8%% accuracy: 86.6%

‘Based primanily on LLNA data
Yamamoto et al., 2019, J. Pharmacol. Toxicol. Methods, 97. 67-79. 24
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NAC, NALICZSEFND T AL VIRIFXEEEFT DT,
BEBIC KD, KDEIRBVSEIEN T EE

]

NAC, NALORIEANRD )b
NAC

Ex: 284 nm
Em: 300-400 nm

SE:EII o IEEIIJI o IdEIIIJI o Id-'.’:l:ll o ;'um

NAL

Ex: 284 nm
Em: 300-400 nm

3|::I:II o I35|Ul o ld-l.'lll:ll o Id-'E:IJI o ;'nm

Fujita et al., 2019, Toxicol. In Vitro, 59, 161-178. 25
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Value from Innovation

Licorice (HE) IHEENACDRIMICRIT DIEETFTEDLELER

Licorice NAC + Licorice NAC + Licorice
(0 hr) (24 hr)

0. 2l
TTW | T
5. 5.
2. 2.
0. 0.
0.0 25 50 7.5 100 125 min 00 25 50 75 100 125 min
HPLC-UV
NAC
NAC
1
ﬁﬂrf—"r i i ﬁO'T—v I W
v No peak
504 50
o o (NAC)
] 304 :
204 ! 204 2
. | oy, o Y
o i ) o3
o0 25 50 75 100 125 mn 00 25 50 75 100 125 min 0o 25 50 15 100 125 min 00 25 50 75 100 125 min

HPLC-FL

Fujita et al., 2019, Toxicol. In Vitro, 59, 161-178.
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3. BESYIOHE (2=

0.5 mg/ml

. - Sensitizer
Ne Test substance if:e E;E;:ﬂ__ + Sensitizer only

= Mcture
1 p-Benzoquinone 00090 Extreme s (100 ) s [ %41 )
2 Glutaraldehyde 0.1 Strong s (467 ) a8 (352 )
3 Phthalic anhydnde 0.16 Strong 5 (309 ) a8 (326 )
4 2-Mercaptobenzothiazole 1.7 Moderate & (326 ) 5 ( 334 )
5 Nonanovyl chlonde 1.8 Moderate s ( 30 ) s ( 317 )
6 Phenylacetaldehyde 3 Moderate 8 (630 ) 8 (391 )
7 Penllaldehyde 5.1 Moderate 5 (344 ) 5 (496 )
§ 2.3-Butanedione 11 Weak 5 (342 ) 5 (648 )
¢ Famesal 12 Weak 5 (183 ) s (147 )
10 3-Methyl-2 3-hexanedione 26 Weak s (78 ) s (427 )

RAFIEBERRCARICRLESRPICSEINDIREEMECRL IJAE

Yamamoto et al., 2019, J. Pharmacol. Toxicol. Methods, 97. 67-79. 28
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Value from Innovation

BE FUJIFILM

ik 5% ¥ B /= FE L Depletion
30
# Resorcinol
25 K M 1-(4-Methoxyyphenyl)-1-pentene-3-ol
A Cyclamen aldehyde
S 20 ¥
G ™ X Ethleneglycol dimethacrylate
=
[ X 3-Dimethylami lami
3 L 9 > imethylamino propylamine
;’o e ® Diethylenetriamine
©
§ 10 W ® X 3-Propylidenephthalide
< [
b * é [ | N-Butyl glycidyl ether
Criteria 2
oy O e = -‘- - —m-Aminophenol
4.9% A °
® 2-Methoxy-4-methylphenol
O T T T T 1
0 1 2 3 4 5 6
Concentration of sample (mM)

Imamura et al., 2021, J. Appl. Toxicol., 41. 303-329.

AmMMOEERNBRED'RE ChH D EHM
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Value from Inn

Accuracy (%)
Sensitivity (%)
Specificity (%)

HERNBREZ1IMM—-4mMMET D ETTH

79

76

Imamura et al., 2021, J. Appl. Toxicol., 41. 303-329.
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MLERMENP LT —

Photosensitive
chemicals

Excited subst

Photoreactive

v

v

o Photogenotoxicit
Photoirritation Photo a]lergy 5 M
etc.
Damage of membrane, Binding to proteins Damage of DNA
lipoids and proteins Less common, etc.

Yamamoto et al., 2020, J. Applied Toxicol., 40, 655-678. Tokura Y., 2018, Cutaneous Immunology and Allergy, 1(2), 48-57. 32
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Photo-ADRA - BIEFIEEHETE -

YEOREIEF

YER &Y 25°C
(2000 yW/icm?, 165R) | 2365

\ @
'] JEERETEE -
WRERYEE ’\ 25°C, 24555 EI

UVEITE : 281 nm
=YEEIE  EX/Em =284/333 nm

2.5% TFA

[ Y6 PUIF—DHERE (OD31471)77) ]
1) YEEREVEE &Y EIEREIEFIC RIT DI DepletionDZE=10%
2) YEORETEE EYIERBRAEEC RITDNACKZIENALE B SN RIT BDepletionDEZ 15%
1 XEE 2 DEBSNZmIC I E: Positive

1 RKRUV 2 DEBSEMIEIRNEE: Negative

Yamamoto et al., 2020, J. Appl. Toxicol., 40. 655-678. 33



1. ADRAZRL\Z¥ P UILF—
Photo-ADRAIC KDY P U )LF—EDTHIFER
[ Ps | Nex | Tl
Pos 28 5 33
Neg 7 20 27
Total 35 25 60

Sensitivity : 84.8%

all

Specificity : 74.1%

Accuracy : 80.0%

20N TS ADEI (8-Methoxypsoralen FE8R5818%)

NAC + 8-Methoxypsoralen NAL + 8-Methoxypsoralen
- NAL NAL
2 sl 15, (B :

Value from Innovation

3

_______ F

0.0 50 10.0 min 0o 50 10.0 min 00 50 10.0 min 0o 50 100

Yamamoto et al., 2020, J. Appl. Toxicol., 40. 655-678.

it FUJIFILM
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