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~AEHEEME - AaREtEREEE GEM), BEEDES), EEAY (EM), EEEADERE (B,
EREMENE

JETRO, BRI HE R ZE ;& (REACH #F) (2005) p.12.
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| REACHBRICBIF B ERBRDIRL

BDEIBR (LR FERE U TOHERINESENRBITHD, FBE
ENEEHIBIREEIRT DIEL D EZIRHEL TV,

nite

ENVIDIER B I D757E

JELWIEOIBEROER (UL -E>Y. Read-across)

B2 DIFHRIEDIFIROFES (Weight of evidence)
-HHRE. SBAL. fEzszFAVEERER (in vitro)

-IoE1-5FEFU>YT (QSAR)

slER T A g I DT OMBDIRHL
BIZEARVWEESEOZRIE

BYDEIVER
-BfF O ERT — 5 DFI A

BT ERE U T AR ER D E i
- R AAERER(C DV TIIEHER =i
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RIMREACHTOFIER]

REACHOE #k(ICHEWTAE R ED—DEL TRead-
acrossHEREIN TV, (FEAEDTIY RikA > bDE
FxsEfE CASHEISGZLGHTLD*,

S, SRR MREESYE(CSTINT B0, €D
N SIB(EIMNIBENRIAEFNTVS,

*European Chemicals Agency, The Use of Alternatives to Testing on
Animals for the REACH Regulation, Second report under Article 117(3) of

the Regulation (2014).
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e MEEEECEET AT RR

RDT (all routes, all durations) _

Developmental toxicity

-
1 ] o
Toxicity to reproduction _ I:l TP

QS
RA

Genetic toxicity in vivo

Genetic toxicity in vitro

WE

Skin sensitisation

e

ES

Eye irritation

Skin irritation

Acute toxicity (all routes)

[ [ [
0 20 40 60 80 100

ES: ERI5 & WE : Weight of Evidence
TP: RAIFER (F5E) QS:QSAR

RA:Read across (¥5#f) MS: FDth

FO: B B% & B& (IUCLIDT—4)

%REACH ER5557—4 (100-1000 ton/year
nite EERE T HARRE : 201345831HETOE0D)



nite

RiEIwSE4%

RDT - all routes, all study durations

(HH)

TP 227

No.ESR | % ESR

ES 2411 | 246
P 227 2.3

RA 3220 |329
FO 2435 | 249
WE 1372 | 140
Qs 36 0.4

MS 85 0.9

Total 9786 | 100

ES: LI ER WE : Weight of Evidence

TP: RiBIER (F5E)
RA:Read across (¥#f)

FO: 5 ER & RE (IUCLIDT—4)

QS:QSAR
MS: Dtk

%REACH ERiE7—4 (100-1000 ton/year
SEIHTHARR : 2013FE5H31HEFTOHD)
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Skin sensitisation - in vivo (HH)

P 0 0.0

RA 1029 |289

FO 254 |71

WE 678 19.0

QS 52 15

MS 27 0.8

Total 3565 | 100
ES: ERIEER WE : Weight of Evidence
TP: EAIFER (FE) QS:QSAR
RA :Read across (¥8#f) MS: ZDth
FO: SAER & B& (IUCLIDT—4)

%REACH ER5E57—4 (100-1000 ton/year
nite SEETHAR : 201365H31BFTOED) 36



CABEESECREEIRIURRAON

Bioaccumulation - - NR
[ ] Fo
]
Short-term toxicity to fish . - Qs
B ra
| ] we
Long-term toxicity to fish . E ES
Long-term toxicity to birds I
ES: LI ER WE : Weight of Evidence
TP: SRR (FE) QS:QSAR
RA:Read across (¥g#) MS: Z Dtk
FO: FHER &M (IUCLIDT—%)

%REACH ERiE7—4 (100-1000 ton/year

nite SHRIETHAIR : 2013F5H31HFTOED) 37



T RN (A

Bioaccumulation - fish (ENV)

No.ESR | % ESR

ES 226 13
TP 9 0.5
RA 298 17.1
FO 0 0
WE 992 57
QS 193 11.1
MS 23 1.3
Total 1741 100

ES: ERI5 & WE : Weight of Evidence

TP: RAIFER (F5E) QS:QSAR

RA:Read across (¥8#f) MS: D

FO: B B% & B& (IUCLIDT—4)

%REACH ER5E57—4 (100-1000 ton/year
ik A FEAIR : 2013F5H31HETOED)
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(B®) SE0RK (R¥)

Testing proposal:

“Testing proposal” shows the number of ESRs employed
by the registrant for the testing proposals. These are
classified by the registrant as “experimental study
planned” from the picklist

of options in the field “Study result type”

IUCLID flag:

Option used in the I[UCLID software to indicate the
submitted data type (e.g. experimental data) or their use
for regulatory purposes (e.g. confidentiality).

ESR — Endpoint Study Record FO — I[UCLID flags to omit the study
ES — Experimental studies WE — Weight of Evidence approach

TP — Testing proposal QS - (Q)SAR studies
RA — Read-across MS — Miscellaneous
nite
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QSARTJOJ S LY

BEMRIREEIE I ENMBBELEINDIEFYIEDIR

il (REACHXIIGEE) o

— BEATHEOITER AZHEE I S L2

REI

HEL. QSARY

Ry IEFIRI N —TZe I UdEzRMia (2003%F14) .

V=074 7
@ QSAR/\UF—=3> R BIDMEL

@ QSARITERIAEDIZDH AT > AN EDVER
@ QSAR??’U/I—‘/aw—JW‘\‘w’JZOJI%E%
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OECDMTIFIF:

I e

)N FT =230 7 TORRIC B L

R3S E A ;EJ%TM) BERE U T2004FE(CEDHIZ S
DORH,

nite

1. Defined Endpoint (I FRA>MDER
2. Unambiguous Algorithm (BRSO 7)LT

VX L)
3. Defined Domain of Applicability (&
DEFE

Voslax

80

H

4. Appropriate Measures of Goodness-of-fit,
Robustness and Predictivity (B&E. &84 214%.

TR EOE ) 7351 )

5. Mechanistic Interpretation, if possible (E]

BERBIE XHZALICBET DHFFR)
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CATABOL

2004F128(CLE1—. 2006FE//N—>3> 7y T EFIVISHISUTE
tETER DL E1—

1 -

>Rk~

CATABOL (3. OECD301C FBRSEAF T (CHITH1E
FUBEOEDNE T T AT IHOET L. BODI

Z - ANEHRES - R BN U OFRIH eI §E,

—OECD301C FBR&EA F(CH13HBODIEEE T4

abdas

BELTUVBCENS, KYIRITFPOI> RikA>

NESE
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ARETIVE., BRI U RN B]gETH AN, L —Z
Ty FOFELUEICDWT, logP. T2, WIKBEEE ., BiotEEh

S FAERE Y E % ST S B,
-3.8490 < log P < 24.3200

44 < MW <960
0 < WIKBEEE < 1000000 (mg/l)
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 EEEMERTAICL328

HEIRIEIR5ER

taR DT RIS IR S AT LADIERK

Q@ AEMFMZE AT LA HEf)s g
A —t N E
HET YR IA—L(HESS) P TR
ST S e e 2 [FHELEL (EFHE
D BHMBHER || | OETEE pEE
— ; < CASTESILE
SBRHR S E0B | 5 g
= b |, N TERNEDED
i BRI ED A ) ZOEENED | .
S N | RiERSHBRIES | =
o B R R i
D 2 R BIFNEIER | |5 S hrdU—tEm. | &
- _ S I PN ESNZENE
Su ki~ y7DB S B [ % |
o B e ) T
(T R e : s 4 % I-'-'FZI\—
ADME DB | - YT
(b FP450 L J8) t— ,}
|
' ) —_ REBRYMED
OECD (QISAR Toolbox Efﬁ#ﬁ'—j—-%'li
nite
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&5~ (HESS DB") 0f&E]

HERIRESZEZEDB (7624)8) 2R
T —AF vy ST OB AV R B OHERT — Y2 EUS > g 1%

X

05

= ERA%EDB (784)E) Az
7 A=A - OBUN R AN A LCEORIRT BRI eHORRIE 5
RBBHEEUS W
SyMtE#Ry DB (8004E) 05
REBICL BB RIREE U5 T — R TS OEIRA S &2
5 3

ADME DB (614)8) ()
NPT IIIRESBBIEOL MOSMFI AR TSI BIEHEENE

farEp i, vk 522, )l &, WA EE, B8/ E—, 185 thit, \WA &, L A2, il R—, 51 &, BEA
¥, AR EF, WWTF =&, BH LXK, WHR B, Mk E. 2012. Hazard Evaluation Support System Database
(HESS DB) MBI%. PHARM STAGE 10(5):40-47

nite 50



EA

shias

=

==

—fAEFME (76218) (957YhORERONSEEERER

4 =B

E=REo

SNTLBRBDZIETE)

(GLPZERLDFBUUIERERSEAT T TITON., FFlRT — I AR

(FHBRER)
EA-a=t it ¥ S HAR
R EE aat
sRHIFRO | REEE 87K | 28-30H | #9428 x| 12-17:8

E5da [ EfEth CEAER 362 15 10 189 171 27 387
fREA/NITE & 128 0 0 27 101 0 128
KEINTPAGHAER 22 22 15 3 0 56 59
KEINTPRHAGER (FIm:iER) 78 50 13 2 0 139 141
Journal Paper 69 12 0 28 12 41 81
CERIZRER 12 0 0 12 0 0 12
=L 671 99 38 261 284 263 808

X HEHER, Sy bORERSSHRERT —5 DHER.
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HESS®D&ER

NITEODUID YA 5201256 BICENTAYDIYO—
RCESHRET LR
http://www.nite.go.jp/chem/qsar/hess.html

-20165F 10AKF R TERN841% 01— &K
- I-YHhBOBIVENEICERXTIG

-£F 2 BOEHN RS AT LDOEFT

- 1 - DIEMBAY R

nite
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{EEMBEERDEFFCBVWTERRBEOICEYEDBEE M 2T I 2FEREV TEHIR
E’J(J’E*‘J‘éﬂu%i/ﬁ H7IV—=¢(d AEZEREENFRLIL . {EEES _E ORI

SEMNRAE RS- %R X(IFRLUTIMEDT I -T, B34 (Trend
anaIyS|s) %8 (Read-across)c&dT —FF vy T 1T,

Trend analysis

=2
s El=,
tER =, % o (ftBEI5347)
YIEERT
& ’
@ \Read-
ag;gss

*QOECD. 2007. OECD Environment, Health and HE)

Safety Publications Series on Testing and Al 1A o
Assessment No. 80, Guidance on grouping of chemicals. {EF 18IS L DN
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“OECD (Q)SAR Toolbox®

N7V =7 T 0—-FOFHEFIEL. CNICHEERDEIENERT -5
PEEFEFEANZALICET IR ZERNICHEBILTIHIC
FFE NSRS AT LATHD, 2008F3 A (C— i AFHSNTZ,

EBEEEPDNABEREORICHRIVCE DS, BMERIRORRAL
RJEPDIBEZRM I DHEE (TOI7M45-) & BEID RN
MOERIERERT —H DT —IR— %A T\ Do

1-Y—(&. JO0774 53— (C&DBEFRRDORE LB DILBEOEP 1B
E2BIMERF (h73)-DI&H) ZXhERLGAH TS DEHIT,
ENSOYEEFOFAIFRERT — 52 B (LB ERIROEEZFET TS
ZECED HFTV-ZBELT —IF vy T HliTZITIIEN TES,
*OECD. 2009. OECD Environment, Health and Safety Publications Series on Testing and

Assessment No. 102 , Guidance document for using the OECD (Q)SAR application toolbox to
develop chemical categories according to the OECD guidance on grouping of chemicals.
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“Adverse Outcome Pathway *
_—

Molecular . _
Toxicant | | Initiating Cellular Organ Organism Population
Event Responses Responses Responses Responses
Chemical Receptor/Ligand  Gene Activation Altered Physiology Lethality Structure
Properties Interaction Protein Production Disrupted Impaired Recruitment
DNA Binding Altered Signaling Homeostasis Development Extinction
Protein Oxidation  Protein Depletion Altered Tissue Impaired
Development Reproduction
or Function Cancer

AOPL(E. BFLANIDNIF—ERBRIGHS, FHRBLAIL, EARLANIIDADZX I x
R C. RPRNLRENRIRICEDIFTORBZRUILED,

IRNN—-23>0Y - )LAWIA TG TECORVEEEHRIEANZALANEM BRI R
RA> NMCDWT, AOPICEDWTHTOV—1ERK I 21> T MOECDHSIREREINT.

*0ECD. 2011. OECD Environment, Health and Safety Publications Series on Testing and Assessment No. 138,
Report of the workshop on using mechanistic information in forming chemical categories.
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\,“ Adverse OUtCOme Pathway KnDW|edge Base (AOP—KB)
d Ve rse Il AOP-KB || Background || How toconfribute ||

Outcome
Pathway ...
Knowledge
Base
(AOP-KB)

—

Flease click on any of the AOP-KB elements you want to

@) OECD (.9.\; E .
nite http://www.aopkb.org/ =
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OECD: Integrated Approach to
Testing and Assessment (IATA)

B RETHIMENPT IIL—TIELE=MEIZRL
T. AFA[gElidp oD 558FD T—42 (in vivo,
in vitro, in silico; GLP, JEGLPEE) Z;EHL . #&
BHIZEHET 57 7 R—F,

AQOP
. Key Key Adverse
* ﬁ
Chemical w——(p MIE* m—) event 1 — event 2 outcome
— 1 1
SAR Assay 1 Assay 2

MIE: molecular initiating event
nite



- IATA Case Study project

v

nite

EHOEAEIS
1. Purpose

— 1.1. Purpose of use

— 1.2. Target chemicals

— 1.3. Endpoint

2. Hypothesis for the analogue/category approach
3. Source chemicals/category members

— 3.1. Identification and selection of source chemicals/category
members

— 3.2. List of source chemicals/category members

4. Justification of data gap filling

— 4.1. Data gathering

— 4.2. Data matrix

— 4.3. Justification

5. Strategy for and integrated conclusion of data gap filling
— 5.1. Integrated conclusion

— 5.2. Uncertainty

60
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Documents  Considerations from Case Studies on Integrated Approaches for Testing and Assessment (JATA)

Year

IATA
==l

20164F
10”225

2015

Feview
Year

2015

2015

NITES
2 S ¢

2015
2015
2016
2016
2016

2016

Review

Summary

Four case studies that focus on application of IATA to grouping methods (read-across) and were
developed along with a reporting template used for these case studies based on the reporting
format of the Guidance on Grouping of Chemicals. The considerations document highlights the
leamings from the first review cycle.

Mo.

.

Title

In Witro Mutagenicity of 3,3" Dimethoxybenzidine
(DMOB) Based Direct Dyes

Repeat Dose Toxicity of Substituted
Diphenylamines (SDPA)

Hepatotoxicity of Allyl Ester Category

Bioaccumulation Potential of Biodegradation
Products of 4,4'-Bis (chloromethyl)-1,1-biphenyl

Repeated-Dose Toxicity of Phenolic
Benzotriazoles

Pesticide Cumulative Risk Assessment &
Assessment of Lifestage Susceptibility

40-Day Rat Oral Repeated-Dose Toxicity for
Selected n-Alkanols: Read-Across

90-Day Rat Oral Repeated-Dose Toxicity for
Selected 2-Alkyl-1-alkanols: Read-Across

Case Studies on Integrated Approaches for Testing and Assessment (IATA)

Type of
Assessment

Grouping (Read-
across)

Grouping (Read-
across)

Grouping (Read-
across)

Grouping (Read-
across)

Grouping (Read-
across)

Grouping

Grouping (Read-
across)

Grouping (Read-
across)

Endpoint

Mutagenicity

Fepeated dose
toxicity

Fepeated dose
toxicity

Bioaccumulation

Fepeated dose
toxicity

Meurotoxicity

Fepeated dose
toxicity
Fepeated dose
toxicity

Status

Published

Status

Published

Published

Published

Published

Under
review

Under
review
Under
review

Under
review

http://www.oecd.org/chemicalsafety/risk-assessment/iata-integrated-approaches
_-to-testing-and-assessment.htm#AOP

nite



PN

@it ZFiE1zEl AMES/QSAR

International Collaborative Study
(- LA FHIQSARET LA L DIHOEEHRFETIOS1IN)

‘\ AUEXRRRHERRT RLHENEBRFRt Y 2~ T R B (SEM

DIVISION OF GENETICS AND MUTAGENESIS, NATIONAL INSTITUTE OF HEALTH SCIENCES

AMES/QSAR International Collaborative Study

Robust Quantitative Structure-Activity Relationship (QSAR) models defining toxicological endpoints are desirable to
enable regulatory authorities to identify chemicals possibly causing adverse effects without performing actual toxicological
studies. Much effort has been invested in the development of QSAR models to predict Ames mutagenicity, among many
toxicological endpoints, to exploit the large body of Ames data and the strong correlation between chemical structure and
Ames mutagenicity. Ames results are important for decisions on the development of chemical products and
pharmaceuticals and the assessment of chemical safety, given that a positive result corresponds to increased cancer risk
from exposure to the chemical even at a low level. The ICH-M7 guideline (Assessment and control of DNA-reactive
impurities in pharmaceuticals to limit potential carcinogenic risk) currently recommends two QSAR models (expert rule-
based and statistical) to predict Ames mutagenicity for initially assessing DNA-reactive impunities in pharmaceuticals. This
is the first international guideline addressing the use of QSAR in lieu of an actual toxicological study for human health
assessment. Thus, QSAR models for Ames mutagenicity now require much greater prediction power to ensure the safety

of chemicals. To increase this prediction power, experimental data sets as training data to build the models are important.

Large numbers of highly reliable data sets will allow development and improvement of QSAR models with high predictive
power.

nite
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PEEFINBRZOBME (TTC) . EE=0VMHESEHR
ST ADER ] gETEZF(C Du\tﬁla#itﬁ;%tﬂo

5 1[0] 20165E6H1

http://www.fsc.go. Jp/fscus/meetlngMaterlaI/show/kalzo160601501

\m?

S 1[0] 20165E8H24

http://www.fsc.go. Jp/fscus/meetlngMaterlaI/show/kalzo160824501
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SR ORI 3R

VALEMBOE M. 3. AOPEIHMET 314 BY—ILhk
FFE - NHEINTULBAN, FREEDNAT57
— Adverse Outcome Pathway Knowledge Base (AOP-

[KAB) (OECDH'E fE“I%ﬁb“CMéAOP(a.Bﬁ <79WEB707‘J|\77T—

— OECD QSAR Toolbox (OECDA'FFEUCEEDZERIFHERD
F—ANR=X, h7TV-7TO—-FZIBHELEERE)

— HESS (BANMFEULRIERSSHECEET T —IN—-X,
H7 V-7 0—-FZIBtEeRE)

— AMBIT (Cefic LRID“I%E%M:%EIJEﬁ‘%ﬁ@ﬁ“—’i/\‘—x\ H73Y
— 7 JO0—-FZIBHEBERRE)

v ALEYPE DRI ZZE XD L TR sz FFR I B(C
HIED., B ali%@)&hb‘f(iﬂ( L, £Y)F S X
TALAI S ZV(CERET D ALDODIERNEENNE,
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SATHRATICRS S 5 2 75 PERHIR
n:b\uﬂt Eo)%\g ‘i(c_ Eéa—én% I

v’ Read-across ($8#f) (CEDVVRAEBRIEEMEBEDLZ LN
Sz 2T — X (32 (REACHETRIAED) M I+
A=y (CEDVWTER SN, ZOHIMMEAE (IS -1
—X (EPEACLIOTERD)

v ALZYPEOURIFHECFI Rl gERE=MMENESH ., HEET
FBEVRRISUEROBIRL (MEEMHORBENE) (C
9 3:E:mNAT77,
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EROEED (REFHMEL : CASES)

Py

BX X & /I &/ aEt

3/2/0 1/6/0

1 1/1/0 0/0/0 1/1/0 2/2/0
(1) (1)
9/6/0 25/22/0

2 0/0/0 2/2/0 11/11/0 3/3/0
(3) (3)
109/24/8 199/112/10

3 1/1/0 15/13/2 47/47/0 27/21/0
(77) (77)
254/48/38 . 507/286/53

4 1/1/0 62/48/14 131/130/1 59/59/0
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: 4/4/0 5/5/0

5 22 0/0/0 0/0/0 1/1/0 0/0/0
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== il 0/0/0 0/0/0 0/0/0 0/0/0
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aat 3/3/0 80/64/16 192/191/1 | 92/92/0/0
(250) (250)

m g/ ERT — A THIEBTRERAEL/ in silicoFEICL D7 THIEUIZAZR



CHEBEHYNESITTNELL:

nite



