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Challenge for future

Rodent Repeated Dose Toxicity
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item Unit 0 mg/kg 20 mg/kg 100 mg/kg 500 mg/kg
mean| SD |mean| SD |sgnif.] F [mean| SD [sgnif.| F |mean| SD [sgnif.[ F
BUN mg/dL | 12.6/ 1.0 15.0{ 2.0 129 1.3 15.6( 2.2|* A
Creatinine mg/dL | 0.52| 0.04| 0.53| 0.02 0.48 0.04) [ 0.47| 0.04
T.cholesterol mg/dL 86| 17| 86| 19 138  25[%* A 212  15[** A
T.bilirubin mg/dL | 0.37| 0.04| 0.42 0.03 0.48] 0.04]** A 0.59| 0.08|** A
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— perilobular hypertrophy of hepatocyte, ground
grass appearance in the central zone
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<L 7L A1E%R> <SR ERIH#R>
¢ Reference e Cell line/ Species
AH=Z LE#> e Experimental design

e in vitro [ in vivo [ ex vivo

¢ Summary
¢ Concentration / dose employed

<HH=X LIE$#H>

¢ Possible chemical reaction /metabolism <ZFDth>

® Possible toxicant e Effective concentration/ Dose

e Possible interaction with bio-molecule ¢ Related compounds studied

o Effects ¢ Additional information

e Target cell/ tissue/ organ etc. e Authors’ proposal (opinion)
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ABSORPTION Absorption rate, Cmax, Tmax
Involvement of transporter

AU REEIZE DLV

o PASORBEFRIET L
DISTRIBUTION Apparent volume of distribution
Time-dependent changes by repeated doses Red: 3 points
Brain — Blood-brain barrier, Adipocyte — strage . Green: 2 points

A EAB EB
Liver = Metabolism, Kidney — Urinary excretion P lue: 1 point
Kidney — Binding to protein ﬁ\
Organs with higher concentration
of chemicals than blood ¢ c
Involvement of transporter

METABOLISM Related enzyme and molecular information
Contribution ratio, Cellular fraction, Metabolite

Species differences, Strain differences Er CYP2ELET L
EXCRETION Excretion rate, Involvement of transporter (Yam azoe et al, 2011)
Species differences, Strain differences
Result of interaction, inhibition, enhanced of enzyme (350 chemicals, 500 references)

Relationship of toxicity test
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e.g., Liver and blood toxicity model

Analysis | Basic Active
> Structure — \

Cascade Knowledge
Model Base ‘

-

BASIC f
http://www.dm-lab.ws/BASIC/
m Knowledge of toxicologist

m Toxicity knowledge DB
m Metabolism knowledge DB

Causality of Toxicity

11oday 1s9] A1191X0] 9s0q paleaday

14




& AT B ONOELELOELE T —4AR—X 1t

item Uniit 0 mg/kg 20 mg/kg 100 mg/kg 500 mg/kg
mean| SD |mean| SD |sgnif.f[ F |mean| SD |[sgnif.| F |[mean| SD [sgnif.
BUN mg/dL | 12.6] 1.0[ 15.0{ 2.0 129 1.3 156 22| A
Creatinine mg/dL | 0.52| 0.04 0.53( 0.02 0.48| 0.04 0.47] 0.04
T.cholesterol mg/dL 86 17 86 19 138  25|*% A | 2121  15]%« A
T.bilirubin mg/dL | 0.37| 0.04| 0.42( 0.03 0.48] 0.04]** A | 059 0.08)*x A

. . (BEa#R &5 F08B)

BN NOEL 100mg/kg, LOEL 500mg/kg
Creatinine===== NOEL 500mg/kg

T. cholesterol==- NOEL 20mg/kg, LOEL 100mg/kg
T. bilirubin====+ NOEL 20mg/kg, LOEL 100mg/kg

RERSSHEBREROT 28BS

NOEL/LOEL
—| General signs 21 Findings NOEL/LOEL
— Urinalysis 14 Findings NOEL/LOEL
— Hematological exam. 37 Findings NOEL/LOEL
— Blood biochem. exam. 38 Findings NOEL/LOEL
— Organ weights — 14 Organs 56 Findings NOEL/LOEL
— Necropsy — 23 Organs 39 Findings NOEL/LOEL
— Histopathological exam.— 28 Organs 197 Findings NOEL/LOEL




Mode of Action/Adverse Outcome Pathway%
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RER5EEHER
FFF ik «—— FhEK ——> [ER J[[IBETAEERR
ROS - RBCJ,, HGBJ, ,HTCJ
2 NHOH — ppet o) formation o Reticulocyte
Ho kb (= : = S | Met-Hb 4, T-bil P
—O> ¥ v 3. Spleen-hemosiderin
(O] ROS Cell damage o pigmentation etc.
RZ\N/R1
Structural
bounda ry Rs Re R, R, = H, methyl or ethyl.

R;~R, = H, alkyl, halo, alkoxy, NO, or NH,
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Screenshot of HESS

ﬁ Hazard Evaluation Support System = O x

Hazard Evaluation Support System

B (Chemical name: allyl valerate; pentanoic acid, 2-prope:
6321-45-5

Fnput o c(=0)(ccea)occ=c =
i | € 2 stgmey BRAAD

Profiling ﬁ{u% E
Data Gap Filng Method WP 1B 1 ]
Categories @ read-across v

O Trend analysis Apply i o o = R
Gap Filling Structure =-(_/- ,_/"_/ "‘in 9’2{:» H—(_i

to data matrix -> metabolism mode...

RDT Data

O (Q)SAR models Vol c 4
Target Endpoint
Report ealid o N B Substance Identity
] Ngﬂ.oEL i Repeated Dose Taxicity 4
Metabolism ‘Eama (3/52) E—tsﬁ = a
NoEL AIAR T (NOEL/LOEL)
HEBlood Chemical Examination (1/26) M: 12 mg/kg/aay
— HAGeneral Signs (395}~ _o M: 25 mg/kg/day M: 400 mg/kg/day.... M: 31 mg/kg/day.
FEE HAHematological Examination (1/57) 7_9 M: 12 mg/kg/day
HelHistopathological Findings (3/1089) :¥_‘ '\‘"‘Jj m :iomi;’kf‘;:y. x jgomgf;i’;:y- : g;omgf':if;zy
—ENecropsy (3/261) ay. m ay... myglkg/day.
HANOEL/LOEL (36) M: <6 mg/kg/day, .. M: 25 mg/kg/day. .. M: 31 mg/kg/day,
L& 0rgan Weights (1/56) M: 25 mg/kg/day. L k
Profile N
Study No. (Link to SSROT) 318 kil 9
Chemical No. {Link to HESS DB) 304 334 329
RDT Report No. 304 336 329
Rat Liver Metabolism Database Root of map No. 255 |Root of map No. 454 |Root of map No. 449
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Metabolic hydrolysis: critical key event directly linked to the primary adverse outcome
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NOAEL = 0.25 mmol/kg/d
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Source chemical

Empirical metabolism
data available

£ 3 NOAEL: 0.1 mol/kg/d

Reviewed by OECD IATA Case Studies Project 2015
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Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety
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% Fraunhofer

ITEM

The database for the analysis of
relationship between chemical

‘ Re p Dose function groups/categories and target
organs in repeated dose studies.

- |
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Project partner
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OECD QSAR Toolbox
BHTI)—F7IO—FIZEST — X vy T
*XIRITH=-HDU AT L
(http://www.gsartoolbox.org/) o
] E/J@Iylsﬁ’f‘/F@%fﬂ'lEit%ﬁ?—’)"“bs hT
S —ED=ODZIERV—ILHEE N TS,

QSAR TOOLBOX @ (=) E ? i) abaut\.ﬁ.datg

} Input + Profiling » Endpoint + Categary De

The OECD QSAR Toolbox

Categorize
uping Chemicals

L] 5] egorl

Combine  Clustering

= General Mechanistic
Flife

g probability
g prob:

g probability
e : TA 100 (235{235]!\‘4: Megative M: Negative M: Negative M: Negative M- Negative

TA 100(1.8-DNPE) (1)

TA 102 (16/16) M: Negative

TA 104 {515) | M: Negative |

TA 1535 (1117111) M: Negative M: Megative M: Negative M: Negative M: Megative
TA 1537 (96/96) M: Negative M: Negative

s 2 I e
»

(271 [Bubcatesorizad: DNA binding by OEGD I A
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QSAR Toolbox
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i
I I Structural alert: Primary aromatic amine _
jJJjJ a)JZF wcw«s R—NH, *ﬁ Fj—l*k)(’l XL\ E I
Efvderedannes [ﬁm L
e ‘__“.m.,...w.m.fi’.'f R = sromatc carbon stoms ( 'EE@W'])
O ———
Thazoles
Dwnct Actig Schiff Bane Formers. Mechanisn
Alpha-beta-darbonyl 3 H A e a e % < o T
Moo akdabydes Primary arcmatic amines undergo metabolism to 4 reactive nitveniam jon. This ica can bind to DNA via an 5,1 mechasism (Falgutkar et al 2005,
= i Jones et al 2003).
Carborium Jon Formation
ANlghatic N
Adbwons HH, | Nohydronylation HB -
Ngiha hako ethens (induding aioha hak )\ 2. O-acetvlransferase
Daapsalanes i
baane O
%-Mairess (skeriaton] o
Bobpeyche (P ancd hetmne yehe (i
Prrokndne by
Triasenms
- I Ton Formaton primary amine nitreniom ion DA addact
Algihanc tertary amres.
= Mitrenium fon formation
Aromalic aso
Aramass ester hydroocylamin Structural alert mitigasing factors
Aromatic Ndydronylamines
Aenazc o ‘The following mitigating factors have been identied (Benigni et al 2008). The presence of sphate (SO,H) groups in amy ring positon. This group
o oo probably causes imncreased solubdity and ths leads to increased detoxification.
Aromase phanrant
W’“W' = Substitacats in bath the 2 and 6 position on the six membered aromatic ring. This causes steric hindrance which presumably prevents the itial
—— bolisen step thus preventing the formation of the stvenium jon
Sacorliy omats ame = *  The presence of a carboxylate group (CO,H) in the 2 position. This could be due to the formation of a siv membered & bydrogen
Tertary funssturated) heterocydc an Tonded ring which inhdbits the initial metabdbc transformation
Tty romati ame
Unsaturabed heterocycic am
Uraatur abedl heteroe el eaber hydkea:
Ref
Urmahurated heterocydic mivo.
Unsaturabid hetenseyd ot Berigni R et ol (2008) Mutation Research, 639, p248-261
Unsaturated heteracydic phenylureas
A ——— Jones CR et ol (2003) Chemical Research in Toxicology, 16, p1251-1263
Nehitraso N1
v &9 Kalgatkar AS (2005) Current Drug Metabolsm, 6, pl61-225
- Dwect Acting Epcudes and related A =
PP — L’J Kalpatkar AS et al (2005) Curent Drug Metaboksm, 6, p161-225 o
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COSMOS

&
C, SMOS  ysusssesuo
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Integrated In Silico Models for the Prediction of Human
Repeated Dose Toxicity of COSMetics to Optimise Safety

COSMOS - a European Union project developing methods for determining the safety of
cosmetic ingredients for humans, without the use of animals, using computational models.

COSMOS was one of seven projects forming the SEURAT-1 cluster, SEURAT being a European
research initiative with the long-term goal of achieving "Safety Evaluation Ultimately Replacing .,]:;_ N

Animal Testing”.
SEURATA

COSMOS was a unigue collaboration addressing the safety assessment needs of the cosmetics
industry, without the use of animals. The main aim of COSMOS was to develop freely available
tools and workflows to predict the safety to humans following the use of cosmetic ingredients.

The project ran from January 2011 - December 2015.

Major results and links to the legacy tools are availabe from this website.
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eTox (cont.)

eTOX aims to develap innovative methodological strategies and novel software
tocls able to predict the in vive toxicology of new malecular entities by sharing
and exploiting legacy fcalogical infe ien stored in the archives of

e —— s B (LAREE)

The eTOX project is carmed out by a public-
private partrering b

/Za\

Integrated
Systems

warks to set up an sof

which includes an it
predictive models, in order to p
guid

in the design of nev

on the basis of cur

is shared between pharma companies that

participate in the project.

Data collection

Data sharing and

Integration @
Validation with
new compounds @
:-"
— \ A

Testing alerts

Refinement

Achievements up to date

Creation of a database of toxicalogy-

data combining pulblic data and legs

/ reports
<. Over 7.000 study records available in the
eTOX Database corresponding to 4.749 reports and 2.176 compounds.

from partiopating pharmaceutical com)

Development of a common ontology to allew mapping of the terms used across the

different companies an 0 in public literature to a single preferred term essential for

cross-study data analyses. Ontelogy of over 10 million verbatim terms.

Al present eT OXsy:

ncludes 74 in silice models for diverse endpoints: 28 on ADME, 5 on
transparters, 2 on physicochemical properties, 2 on cardnogenicity, 2

organ toxicties, and 19 an safety pharmacology.

eTOXsys incorporates a powerful, flexible and user-friendly engine for interrogating the

database on the basis of ary of their chemical, biclogical or toxicological properties, or
combinations of them. Version 2.0 released in May 2014,

www.etoxproject.eu | info@e-tox.net

efpia [l dmb i
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