BAREZELX 1SN —HALIVRABEFHEFIREFXERTMI+—3 L
[EERZPDONARGE (ZERY) AT AUV EE]

T RE284F4 A 22H

harmonisation for better health

)o
ICH-M7A M FSAM U DIMEESEORYA A

ENEESRERARA-EEEEH
A EFR



rEwWS
ICH

harmonisation for better health

)

¢ ICH-M7 HARSAVDEREBE
{EEVRENGHSENREFHOMHEDEKE
e (Q)SARDFAIEDNHRICHIT-ERGERYHEAA




EXAPICTEENSEESFERMPEL?

(o)
FsC CN F.C.
FaC NH, Step 1 \©\ L/ Step2 ° \©\ /@\IHz
+ Pd catalyst/
[ j\ X \/k/CN Ligand H 1) conc HySO, ”
- -
Base 2) toluene/
X=Cl, Br toluene @) heptane )
Step 3 Step 4 o Step 5
M~

HN [©] o

(o]
A | e
o Yo 5 N)ko/ 1) NaBH, / F,C 1) m)j\o/\
[ H
N

MgCl, /MeOH

N Sodium carbonate
H Tetrahydrofuran

2) agHClI
3) Ethanol/water

“) 2) Ethanol/water

FsC CF,

<y
F,C " g o
“er ) )k _
N Methylene chloride N o
PN NaOH/TBAB FsC
[e] o
S N

2) Ethanol/water )\
N

ARBREOAREENRE, o
R i Rk Bl EXROSEY

B

EBELEE?




EEROFHPYICETIICHREHAMFS1>

¢ ICH Q3A: REDKHMIZEATHHALES1Y
¢ ICH Q3B: #ADKFMIZEETHHAES1Y

mA—BHR5E BERENDLELRUE RN EENVELRE
[R%E <2g 0.10% XI% 1 mg/BDIELVA 0.15% X% 1 mgDIELVE
>2g 0.05% 0.05%
<1mg 1.0% XI& 5 g/ BDIELVA
1 mg ~10 mg 0.5% XI[& 20 ug/BDIEWNE
10 mg~2g 0.2%X (%2 mg/BDIELVA
>2g 0.10%
A
<10 mg 1.0% XIZ 50 ug/BHDOELA
10 mg ~ 100mg 0.5%3 (%200 g /HDIEWE
10mg~2¢g 0.2%X (&3 mg/HDIELVE

>2g 0.15%
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Ewunpean Medicines. Agency
Evaluation of Msdicines for Human Use
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ICH-M7 StepdZH 1 KSAY

ICH-M7 EIRFEH (Stepd)

INTERNATIONAL CONFERENCE ON HARMONISATION OF TECHNICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED TRIPARTITE GUIDELINE

ASSESSMENT AND CONTROL OF DNA REACTIVE (MUTAGENIC)
IMPURITIES IN PHARMACEUTICALS TO LIMIT POTENTIAL
CARCINOGENIC RISK

M7

Current Step 4 version

dated 23 June 2014

This Guideline has been developed by the appropriate ICH Expert Working Group and
has been subject to consultation by the regulatory parties, in accordance with the ICH
Process. At Step 4 of the Process the final draft is recommended for adoption to the
regulatory bodies of the European Union, Japan and USA.
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(Less than Lifetime TTC)

2. It EDFEICIECERFRLARIL
(Compound-specific TTC, Al. or PDE)
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CH M7 MFS4 U RAIDIESEMBERNGHTENERH~ADER

INTERNATIONAL CONFERENCE ON IHARMONISATION OI' TECIHINICAL
REQUIREMENTS FOR REGISTRATION OF PHARMACEUTICALS FOR HUMAN USE

ICH HARMONISED GUIDELINE

ADDENDUM TO ICH M7: ASSESSMENT AND CONTROL OF DNA
REACTIVE (MUTAGENIC) IMPURITIES IN PHARMACEUTICALS TO
LIMIT POTENTIAL CARCINOGENIC RISK

APPLICATION OF THE PRINCIPLES OF THE ICH M7 GUIDELINE TO CALCULATION OF
COMPOUND-SPECIFIC ACCEPTABLE INTAKES

M7(R1)

Current Step 2 version

dated 9 June 2015
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(Dﬁiﬁﬁiﬁﬁtﬁhl:5‘9‘6&#7‘:.511.6%0)(10 e

Acrylonitrile 107-13-1 TD., linear extrapolation
N :4/
Benzyl Chloride 100-44-7 m\/@ 41 TDy, linear extrapolation

Bis(chloromethyl)ether 542-88-1 0.004 TD., linear extrapolation
o N0 ¢ No oral study
1-Chloro-4-nitrobenzene 100-00-05 o 117 TD., linear extrapolation
\\l+ Cl
S
p-Cresidine 120-71-8 MRl 45 TDy, linear extrapolation
o
H3C
’ \CH3
Dimethylcarbamoyl chloride 79-44-7 o) CH, 5 TD., linear extrapolation
N/ 0.6 (inhalation)*

Ethyl chloride 75-00-3 H.C ol 1,810 TDy, linear extrapolation
3
N~
Glycidol 556-52-5 o 4 TD¢, linear extrapolation
o’

Hydrazine 302-01-2 42 TD., linear extrapolation
H,N —NH, Inhalation: 0.2"
Methyl Chloride 74-87-3 1,360 Defaulted to TD50
Cl-CH3 linear extrapolation

even though tumors
were unlikely relevant to human



B :p-L T (2-ARFL-5-AF LT =), CAS# 120-71-8)

ZERM EBEEY

p—-IL U din vitroCERRERVEEGREMEZTRL., in vivoCHLRHEERENEGERS
TY R H S,

FEARAE

FI—T2BOENAMETHY . BEFLEMITHLTEIL AEZRT (IARC, 1982; 1987),

Study Duration/ Controls Most sensitive TD,
Exposure site/sex (mg/kg/d)

50/sex/ Feed Urinary Bladder /Male 44.7
group 2yr OSand 1%
B6C3F1 Reduced after 21
Mice wk to 0.15 and
0.3%.
M: 260:552.
F:281; 563
mg/kg/d
NCI/NTP 50/sex/ Feed 50 0.5and 1% Urinary Bladder /Male 88.4
group 2yr M: 198;396.
Fisher 344 F: 245;491
rats mg/kg/d

AIDETH

43EAL = TD,,/50,000 X 50 kg
4 JEAI = 44.7 mg/kg/day/50,000 X 50 kg ) C@,o
HEAL = 45 Uy g/day ’ \

CHj



(IDERFRENGNEZTSIAoNIENAMERGIEEE W)

(ug/dav)

Aniline 62-53-5 PDE based on threshold mode
Aniline HCI 142-04-1 N @ of action (hemosiderosis)
2
Hydrogen peroxide 7722-84-1 6,960 PDE based on threshold
(oxidant stress where
HO OH protective antioxidant
mechanisms overwhelmed)
Hydroxylamine 7803-49-8 7 PDE based on threshold mode

HO — NH2 of action (hemosiderosis)




fl2; 7=1)> (CAS# 62-53-3) R U7 =) VIS EEIE (CAS# 142-04-1)

JBEE
ZNE. Salmonella& FAL-1EIREAREEHER (Ames) CEERMEZRIT . BHULEEENR
RUEEEENHLHEEZ NS,
EHRAE
GIL—T3(FTHhE ., ENMIHTEENAEIZCDNTHEET HIEMNTELLY) JARC, 1987b)

Study Animals/ Duration/ Controls Most sensitive TDg,
dose group Exposure tumor (mg/kg/d)
site/sex

130/sex/ 2 years 3: 200, 600 Spleen (high dose) Not
group, CD-F rats  (diet) and 2000 ppm  NOEL at low dose reported
in diet
(M;7.2;22;72
mg/kg/d)

[ EEYARES 50/sex/group, 103 wk 50 2: 3000 and Hemangiosarcoma in 146 (Male)
Aniline HCl JRVVNETS treatment 6000 ppm in multiple organs
(diet), diet including spleen/
107-110 wk (F: 144,268 Male
study M: 115;229
mg/kg/d)
50/sex/group 103 wk 50 2: 6000 and Negative Not

183 EE (PDE)

CITO2ERD TV ARMERBENSF-T—2ZHWNT URIIZEDHELRNILEE
HLTWLWS, AELAN)LIZIERES200. 600, 2000 ppmD T =Y IEFEIETHY . 7.2, 22, 72
mg/kg/dayDT7 =Y DRAZELARNILIZFELWL, BEEIIERAE=DMHICEDH LN, 22
mg/kg/day ClX IR DB B EREIS 1 GFEZR SN, CNODT—RIZE DT RIEFAET
$H57.2 mg/kg/dayZFALNTEZME (NOAEL)ZF&EL TS, PDEDETE L. (NOEL X
AEMIE (kg)) / F1 (5)x F2(10) x F3(1) X F4(10) x F5(1) T&H B,

HZN
HEPDE=72 X 50kg /(5 X 10 X 1 X 10 X 1) @

4 JEPDE = 720 pg/day
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4DND(Q)SARETILODI—LARASRBREROF A

Hillebrecht A et al., Comparative Evaluation of in Silico Systems for Ames Test Mutagenicity Prediction:
Scope and Limitations., Chem Res Toxicol, 24, 843-853, 2011)

F—AY—2X QSAR QSAR Sensitivity Specificity Concordance
Type Tool (%) (%) (%)
JL—IL DEREK 71.7 78.1 75.4
FDA(—R{LEZME +EESR) Toxtree 78.0 70.0 73.5
- . . .
4,6991 51 (44% 5 1%)
#iat Mcase 65.2 82.9 71.5
LSMA 69.2 77.8 74.0
IL—IL DEREK 80.9 59.1 73.7
Nty (—iB{eSmE) Toxtree 85.2 53.1 74.6
P =
264TIEEMOTRIRIE) gy Mcase 74.6 74.0 74.4
LSMA 67.8 63.8 66.4
JL—IL DEREK 434 91.6 85.5
Ay a(EEE) Toxtree 42.9 77.5 73.1
2,335t &1 (13%5
S (139%51E) et Mcase 30.6 85.8 78.9

LSMA 17.4 93.9 83.6
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Database (name)

Information

Link

Benchmark Data Set for In Silico Prediction of
Ames Mutagenicity (Hansen et. al., 2009)

Ames mutagenicity database for 6,500
compounds

http://doc.ml.tu-berlin.de/toxbenchmark/

Carcinogenic Potency Database (CPDB)

1,547 chemicals

http://toxnet.nlm.nih.gov/cpdb/cpdb.html

and IARC (Latest update in 2000)

GAP — Genetic Activity Profile Database by US EPA

Data on approx. 300 chemicals from volumes
1-50 of the IARC Monographs and on 115

http://cfpub.epa.gov/si/si_public record Rep
ort.cfm?dirEntryld=44472&CFID=726518&CFT
OKEN=15601022

Existing Chemicals Examination (EXCHEM)
database (Japan)

Ames mutagenicity for more than 360 HPV
chemicals

http://dra4.nihs.go.jp/mhlw_data/jsp/SearchP

ageENG.jsp

Istituto superiore di Sanita database (ISSCAN)

More than 1,150 chemical compounds tested
with the long-term carcinogenicity bioassay on
rodents, mutagenicity data.

http://www.iss.it/meca/index.php?lang=1&an
no=2013&tipo=25

National Toxicology Program (NTP) database

2,163 chemicals in genetic toxicity studies

ftp://157.98.192.110/ntp-cebs/datatype

Toxicity Reference Database (ToxRefDB)

Studies on 330 chemicals, many of which are
active ingredients of pesticides

http://actor.epa.gov/toxrefdb/faces/SearchBy
Endpoint.jsp

TOXNET database : Carcinogenesis Research
Information System database (CCRIS) and the
Genetic Toxicology Databank (GENE-TOX)

CCRIS: over 9,000 chemical records with
animal carcinogenicity, mutagenicity, tumor
promotion, and tumor inhibition test results.
GENE-TOX: on over 3,000 chemicals, from
expert peer review of the open scientific

literature.

http://toxnet.nlm.nih.gov/



http://doc.ml.tu-berlin.de/toxbenchmark/
http://toxnet.nlm.nih.gov/cpdb/cpdb.html
http://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryId=44472&CFID=726518&CFTOKEN=15601022
http://dra4.nihs.go.jp/mhlw_data/jsp/SearchPageENG.jsp
http://www.iss.it/meca/index.php?lang=1&anno=2013&tipo=25
ftp://157.98.192.110/ntp-cebs/datatype
http://actor.epa.gov/toxrefdb/faces/SearchByEndpoint.jsp
http://toxnet.nlm.nih.gov/

EV&H-EREGHRI—LRARRT —4~—

T34 T2 T—RAFLY | EESERL
- FEREFEERICEDIDETERINT-
ZERMHAERFEER (A6
AmesDB903 |- [E 2 REE 154k 903 903
- BF EEMESHET —2RN—X

- MEMERAVSEERMERRT 3%

FEREFHEEICEDEERINT-
labor j’;g gﬁﬁﬁéﬁ S ;ﬁ%é{ 20,760 13,144
Kasinhou | {t&Eix BEEI—Fhk 379 379
food EmRELTER FHEE 104 104
JECFA Food and Chemical Toxicology &% 367 283
Hansen J. Chem. Inf. Model. &% 6,512 5978
&t 29,025 20,886

20154 K



プレゼンター
プレゼンテーションのノート
安衛法の新規エーム試験データを中心にこれまで13000以上のデータベースを作成した。
ほとんど全てが新規化学物資であり、完全な外部データで、これまでQSARモデルの開発には使われていない。この新規データベースを用いて、既存のQSARモデルの改良を行う。


®

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 mutaganicity, among many
toxicological endpoints, to exploit the large body of Ames data and the strong correlation between chemical structure and
Ames mutagenicity. Ames results ars 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 impurities 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,

The Division of Genetics and Mutagenesis, National Institute of Health Sciences (DGM/NIHS) has Ames mutagenicity data
for approximately 12,000 new chemicals. The Ames assays were conducted according to the OECD TG471 guideline and
Industrial Safety and Health Act in Japan under GLP-compliant conditions. We now provide these Ames data to QSAR
builders/vendors to improve their QSAR models for predicting Ames mutagenicity with the permission of the Industral
Safety and Health Department of the Ministry of Health, Labor and Welfare (MHLW), Japan. The Ames/QSAR international
collaborative study leaded by DGM/NIHS launched on 2014. Because most of the Ames data are confidential, the QSAR
builders/vendors participating in the project must execute a confidentiality agreement. Eleven QSAR builders/vendars are
currently participating in this project. A phase I study has already been completed. In this study, we released 4,018
chemicals without their Ames results to the QSAR builders/vendors, who calculated the Ames mutagenicity from their
QSAR models, DGM/NIHS evaluated the performance of the QSAR models (sensitivity, specificity, and other criteria) and
disclosed the Ames results. The QSAR builders/vendors integrated the Ames results into their QSAR models as training
data and entered a phase II trial. We will perform the trals three or four times. Finally, all of the QSAR models will be
much improved in prediction of Ames mutagenicity. We believe that the outcome of this project will be of great benefit for
QSAR builders/vendors, QSAR users, and regulatory authorities.

http://www.nihs.go.jp/dgm/
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エームス変異原性予測向上のための国際共同研究の呼びかけを昨年6月　イタリアミラノで開催されたQSAR2104国際会議でアナウンスした
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米国、ヨーロッパ、日本から計10機関が参加、全部で15のQSARモデルを使って、約12000化合物の化学物質のエームス試験結果を予測する国際コンペティションを行う。
3回に分けて、一回4000化合物程度の構造リスストを渡し、結果を計算してもらい、答え合わせを行う。その結果をモデルに組み込んでもらい、改良後、2回目の4000化合物を渡す。このトライアルを3～4回繰り返す。
最終的には全てのQSARモデルの改良が行われ、またどれが最も予測率がいいモデル化がわかる。

http://oasis-lmc.org/
http://oasis-lmc.org/
http://www.lhasalimited.org/
http://www.lhasalimited.org/
http://www.prousresearch.com/Home.aspx
http://www.prousresearch.com/Home.aspx
http://toxtree.sourceforge.net/index.html
http://toxtree.sourceforge.net/index.html
https://www.google.co.jp/imgres?imgurl=https://www.molecular-networks.com/files/images/altamira_logo.jpg&imgrefurl=https://www.molecular-networks.com/partners&docid=534M_cypp_WB3M&tbnid=FzbwcUlrbGPDTM:&w=125&h=91&ei=undefined&ved=undefined&iact=c
https://www.google.co.jp/imgres?imgurl=https://www.molecular-networks.com/files/images/altamira_logo.jpg&imgrefurl=https://www.molecular-networks.com/partners&docid=534M_cypp_WB3M&tbnid=FzbwcUlrbGPDTM:&w=125&h=91&ei=undefined&ved=undefined&iact=c
http://www.linkedin.com/company/swetox-swedish-toxicology-sciences-research-center?trk=company_logo
http://www.linkedin.com/company/swetox-swedish-toxicology-sciences-research-center?trk=company_logo
http://www.leadscope.com/index.php
http://www.leadscope.com/index.php

17th International Conference on QSAR
in Environmental and Health Sciences
www.qsar2016.com
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