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Introduction

m L'Oreal has been following the development of the OECD

Toolbox since 2007 as part of its global efforts to
develop/implement alternative methods to animal testing

— Input via both the sharing of expertise and regular feedback provided
when new versions were released

— Interest expressed in-house by different teams which are either using
the Toolbox or interested in following its developement as potential

future end-users :
e Developers of predictive computational approaches
e Chemists

e Eco(toxicologists)
e Teams in charge of the REACh dossiers
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General feedback

m OECD Toolbox Project: provides a public software co-developed by major
stakeholders involved in the development of computational approaches to
fill data gaps for regulatory use

— ECHA

— OECD Member States

— Academics, institutions, experts
— Industry

— Etc.

m High level of complexity inherent to the process of read-across

— Consideration of Physchem properties, chemical reactivity, metabolism,
toxicology, etc.

Multiple expertise required to use the tool adequately.

Adequate training is essential.

V4
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Coverage of Databases

m Some of the questions raised by chemists & safety assessors at L'Oreal regarding the ~
50.000 chemicals present in the Toolbox & their associated safety data:

— What % of toxicological data being in the public domain is in the Toolbox?

e What public databases are not included in the current version of the Toolbox ? Because
of non authorization from institutions in charge of certain DBs, or because some data cannot at
present be easily linked to adverse effects (eg HTS data)

e Are there on-going DBs retrieval?

— What is covered in terms of industrial use? agrochemicals (pesticides, etc),
cosmetics, food ingredients, drugs, detergents, etc
e What do we know is missing? Eg some chemicals used for a specific industrial application?
e What % of the CAS registry is prsent in th toolbox?

— How many chemicals have at least 1 data for human health endpoints? For
Environmental endpoints?

Need for more
infos/statistics on
inventories/DBs included in
the Toolbox
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Coverage of Databases

m After selection of chemicals from DBs targeting human health endpoints, export of data
was launched:

Save To...

E |D:\Documents and SettingsiringeissensiDeskhop! 15480 CAS in OECD Toolbox w2-2 DB Human He:|

Export type  |Harizantal » |

Str |:| DayLight SMILES natation

- [] Physical Chemical Properties

#- [] Environmental Fate and Transport
- [[] Ecotoxicalagical InFormation
EIPhY| = b Human Health Hazards

HEn [ A Acute Toxicity

[#- b Carcinagenicity

HEe £3] E’Developmental Taxicity | Teratogenicity
BHu [+ bl Genetic Toxicity

- B Immunotosicity

&l bl Irritation | Corrosion
: 2
MNeurotoxmty
[+ b Repeated Dose Toxicty
[#1- Al Sensitisation

e E'Toxicity to Reproduction
[+ [] Toxicokingtics, Metabolism and Distribution

gl
— QSAR Toolbox 2.2.1.1120

“HToxicokinetics, Metabolism and

Eg DB REPDOSE Fraunhofer (615 chemicals): “All copyright from the RepDose DB are owned in full by the Fraunhofer-
Gesellschaft. Permission is granted to download or print material published from the RepDose DB for personal use only. This includes
use of data for categorisation of chemicals via the read across or category approach. Its use for any other purpose, and in particular its
commercial use or distribution, are strictly forbidden in the absence of prior written approval. “

= Which data/quantity of data is downloadable?
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Coverage of profilers

= Interest in adding to the Toolbox other profilers

m Eg groups of flavourings defined by EFSA (interest also in adding to the Toolbox safety data on
chemicals that have been assessed as food additives and food flavourings by EFSA)

m Boundaries of these categories (more than 30) have to be defined

About EFSA Hews & evenls  Topics A-7 Panels & units Cooperation  Applications helpdes) Calls & consultations

Home > Publications > EFSA Journal > Flavouring Group Evaluation 7, Revizion 2 . =5 Print

» EFSA Journal EFSA JOUR_NAL ) Search EFSA Journal

JustPublished

Latest Issue dear | Advanced Search
All Issues

Apoutthe Journal Flavouring Group Evaluation 7, Revision 3 (FGE.07TRev3): Saturated and
Shppoiing publications unsaturated aliphatic secondary alcohols, ketones and esters of secondary

alcohols and saturated linear or branched-chain carboxylic acids from

Corporate publications :
FEEnh chemical group 5
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Presence/Absence of information

m Read-across exercise on CAS 107-98-2

— PGME: Propylene Glycol Monomethyl Ether

m Mutagenicity/Skin sensitization data from public sources are mentioned for the 3
analogs of PGME cited in Vink et al. (data captured from ECETOC and OECD reports)

Regulatory Toxicology and Pharmacology 58 (2010} 64-71

Contents lists available at ScienceDirect

H

journal homepage: www.elsevier.com/locate/yrtph —

Regulatory Toxicology and Pharmacology

Use of read-across and tiered exposure assessment in risk assessment under REACH
- A case study on a phase-in substance

S.R. Vink **, ]. Mikkers b T. Bouwman®, H. Marquart®, E.D. Kroese

*TNO Quaiity of Life, Department of Research & Development, Zeist. The Netherlands
BTNO Quality of Life. Department of Food & Chemical Risk Analysis, Zeist, The Netherlands

Table 1
Maolecular structure and physico-chemical properties of target substance PGME and its read-across candidates PGEE, PGPE and PnB.
Substance HO CH HO HO CH, HO
oy o P N N
\T/\ 0 \(\ 0 CHS \I/\ DW 3 \(\ o CHS
CH, CH, CH, CH,
1-methoxypropan-2-ol 2-propanol, 1-ethoxy- 1- propoxy-2-propancl 1-butoxypropan-2-ol
(Propylene Glycol Monomethyl  (Propylene Glycol Ethyl Ether  (Propylene Glycol Propyl Ether (Propylene Glycol n-Butyl ether (PnE))
Ether (PCME]) (PGEE]) [(PGPE)) <« Source chemical 3 »»
<< Target chemical = << Source chemical 1 == << Source chemical 2 ==
CAS number 107-98-2 1569-02-4 15609-01-3 5131-66-8
Similarity 72.6% (Chem ID) B4.7% (Chem D) 55.8% (Chem ID)
81.2% (DS5Tox) 72 2% (DSSTox) 54.1% (DS5Tox)
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Presence/Absence of information

1 (Target) |2 B B |

oOH “H an .

CH ! ~

Structure 3 /_“( OJ_C )

KDJ__ cﬂ,—o oH /__/ /__/—
CH3 cH
—CAS Mumber 107-98-2 1565-02-4 1669-01-3 5131-66-8
2-propylene glycol . propylene glycal n-..

1-methoxy-2-propancl | 2-propylene glycol (.. 1-propoxypropan-2-ol  propylene glycol m...
Z-propanol, T-meth. . |1-ethoxypropan-2-0l | 2-propanol, 1-propoxy- 2-propanal, 1-butosy-
1-methoxypropan-2-ol | 2-propanal, 1-ethoxy- | 1-propoxy-2-propanaol | 1-butoxypropan-2-ol
1-methoxy-2-hydro.

1-methoxy-2-hydro. .

F—Chemical Mame

— Structural Formula CEMcoc C(H(Mococt cCyoicocce ClCyOCcocCot
EPhysical Chemical Properties paAmM: 119 °C, 85 °C, . M 131 °C W 150 °C, B0 *C, . (M 172 *C
®Environmental Fate and Transport (2/5) M. 9.20E-7 atm-m3... M: 3.76E-11 cm3/...
HEcotoxicalagical Infarmation (3/5)M: & parts per milli.. h: & parts per million M: & parts per million

HHuman Health Hazards

—Acute Toxicity

HE Carcinogenicity

FE Developrmental Toxicity / Teratogenicity
HElGenetic Toxicity

—Irmrmunotoxicity

—EIrritation / Corrosion 3 0.02 M:1.25 M 1.12
—Meurotoxicity

—ERepeated Dose Toxicity Janne M 309 madkalday, D R il LR R

HH Sensitisation 1713 Negative

Information on physico-chemical and toxicological properties of
the selected source substances was obtained from publicly avail-
Vink et a|_ able review documents, i.e. for PGEE and PGPE, a dataset from ECE-
TOC (ECETOC, 2005), Jand for PGME and PnB the SIDS Initial
Assessment Report on Propylene Glycol Ethers was used

200
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Quality of information (1

— Categorization: No DNA binding >> OECD HPV « Propylene glycol ethers »
— 3/28 analogs have a data (AMES test)

. 0SAR Toolbox 2.2.1.1120 [Document_1]

QSAR TOOLBOX @ I3 E E. m E

» Profiling ¥ Endpoint ¥ Category Definition » Data Gap Filling » Report
Filling The OECD QSAR Toolbox
= for Grouping Chemicals
¥ into Categories

Developed by LMC, Bulgaria

Diata Gap Filing Method 1 (Target) 3 23
© Read-across
@ Trend analysis S =
Structure i %—»o 0 }[—a
@ (Q)SAR models Cai —~ i o
| | | Salmonella typhiraurive 310y _ oo . |
Descriptars Prediction | Acgpt prediction |
i Return to matrix
Read across prediction of "Gene Mutation™,
taking the highest mode from the nearest 5 neighbours, based on 10 data points from 3 neighbour chemjedls, e |
Observed target value: N/A, Predicted target value: 'Negative' [ﬂ:Sé'J.eCl‘fﬁltef'data
1+ Selection navigation
Positive J - - - ---- [+ Gap filling approach
i+ Descriptors/data
2 = Model/(Q)SAR
s +/ Calculation options
H i + Wisual options
2 e e iy + Information |
= % Miscellaneous r
o - |
g
£
L . D e e et
u
0.000
log Kow
|
Descriptor %: | log Kow vl
L —
28 Propylene glycol ethers (OECD HPY Chemical Categoriss) Data gap filing [ E—

-4 demarrer, (-] Microsoft too | Sanstire - paint

L CAS # * O' 1 3 - 1 l—lo REAI— S Ringeissen — Workshop ECHA — Helsinki - Nov 24, 20110



Quality of information (2)

. Explain QA Form |:| |§| b__q
|CAS,I'Name |2D,|'Name |CAS,|'2D |2D equality

EC{P—}[C][O]COCC{P—}[C]O
gcns: 131

H

/—'—‘,_CH:; 1: MfA
g OH 1: Genotoxicity OASIS

e « QA (CAS/2D) »

Base Structure

. CHe ' '
23] High Quality
High Quality, Conflict ’)

m Info. Gathered in the INPUT window > « CAS # *0-13-1 » WILow Quality

1>

{8 Search by CAS # WEE Low Quality, Cu.:unﬂln:t
= Moderate Quality
cAs # Search [ S | [ X concel | Moderate Quality, Conflict
FNA D)
Select Al Clear l_)(_Invert Selection ] Selected 2 of 2 {vides] )

Selecked |Casizn MNames Cas{Name 20{Mame |cnssz

10 Mfa

. 1: Genotoxicity OASIS
Yes

C(=0](c1¢[S(=0)(=0]0{}.[Na]{+}Jcc(S(=0)(=0) O
CAS: 131
2 @ Iz 1: benzoyloxybenzene disulpha L NA L Na LA

- “>C§ 1: Skin Sensitisation 1: Skin Sensitisation 1: Skin Sensitisation
E5 D

m Understanding of what is not OK for such CAS numbers is not straight forward

, -
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Quality of information (3)

Searching analogs of a phthalate derivative (CAS 131-17-9) by structure similarity
(Tanimoto @ 95%): retrieving « CAS 110-69-0 » whith the same structure assigned and a
wrong chemical name/CAS given (cf oxime)

ping methods 1 (Target) ||2 |

Struct
ructure Q‘@) Q@)

{ {

ElSubstance [dentity

CAS Number 131179

phthalic acid diallyl...
n Exclusion rules by digllyl nhtalate

. Explain QA Form

CASizD Mames CAaSMarme 2D Marne |C.ﬁ.S,I'ED

éc[=(':-][c1 c[C(=0)0CC= 1: High Quality
ECﬂ;S. 110690 1: DSSTox

¢ 1: butanal axime 21 Micronucleus ISSh

:@ 3 RepDose Fraunhio
4: Repeated dose 1o

1: Low Quality 1 Loy Cuality, Conflict
1. Repeated dose o 1. Repeated dose

Base Struct.

m This CAS is in red meaning a concern with the quality of the information provided: is
there a possibility to exclude such chemicals from the read-across?

, ~
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Quality of information (4)

m This structure is not referenced in the Toolbox
— Its CAS is 78418-01-6

— Worong information for « chemical name »

1 (Target) |

Structure

Substance ldentity
CAS Number

Chemical Mame —

Structural Formula

537E1
OE36156
CE0YOA c(Olcce(C=0)CCE.

, -
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Quality of information (5)

1 (Target) |

Structure

Data points

Criginal value i Institution snd LA, (CAS-20N
Country

Databasze name

] Megative (Skin
sensitization |

Megative (Skin in ivo Refersnces 01.05.1999 TRYF Skinand  High Guality Skin
sensitization Il Greif M, 1967 . Respiratory Sensitization

[ECETCCT) (ECETOCT Cutaneous Sensitizers - ECETOC
zafety of Reference
fragrance Chetmicals Data
material s Bank pcf
measured by the
maximization
lest. &mer.

Perfum. Cosmet.
82,54, Hlecak G
Geleick H and
Frey JR, 1977,
Screening of
fragrance
materials for
allergenicity in
the guinesa-pig.
Comparis

Skin sensitization Megative (Skin - Megative (Skin - Skin in wivo LA BLIL 2002 Unilever High Cuality Skin

, -
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= ER

[« | Estropen Receptor Binding (General Mechanistic) - Profiling Scheme Browser

advanced

Estrogemegory definitions

Documentation of profilers

i ProFiié Description

¥ Moderate binder, NHZ group
Moderate binder, OH grooup
i’ Mon binder, impaired OH or NHZ grod
¢
% Mon binder, non cyclic structure
i’ Mon binder, without OH or MHZ group
4 Strong binder, NHZ group
& Strong binder, OH group
¢ Wery strong binder, OH group
G weak binder, NHZ group

\weak binder, OH group

Need Definition of « Non
binder/weak/Mod/strong/
very strong »

A lot of information not
easy to understand for an
end-user not familiar with

* the FDA NCCT « four
phase » approach

sthe ERBA OASIS
database (transparent for
end-users knowing OASI
software — Need for a Ref
or weblink)

M 3 Windo...

Non-ER binder due to high molecular weight.

Estrogen receptor (ER) binding is a molecular initiating event much like protein binding (1) that may lead to a
series of adverse outcomes, which are tvpicallv linked to reproductive and development hazards. It is an
endpoint where several comprehensive databases exist, which has lead to the development of several approaches
for using ({Q)S8 i -hinding and possible subsequent endocrine disruption () Pomilar among
these are the|four phase™ assessment includes Comparative Molecular Field Anal}'E} and the
Common Reactivity Pattern Approach(COREPAD(4).

Since the RE-binding is a receptor mediated event, particular organic function
to binding potency. A schematic representation of an ER binding pocket with 1
is shown in Figure 1.

oups, size and shape are critisa
s three sites of interaction (A, B, C)

|E353

‘R34

Chemicals that are too large cannot bind to the receptor regardless of structure or shape. While
chemicals with a Molecular Weight of greate;&al_l.ﬂ.ﬂ.ﬂ_z;&zep.nned to he too large to bind to the
receptor (2, 3) a review of the ER-binding datpbase(ERBA OASIS) within the Toolbox reveals that no
chemical with a molecular weight greater that 300 has been shown to bind to the ER receptor (Figure

7).

» @ ook Todl.. [ /= Pages-5a.. | ([&] MicrosoftP... =R T

=

FR @@ CoLe e 1L &in0py

General intro
on ER Binding:
Should be
moved
to the « About »
section.
Add a sentence
explaining that
the ER profiler
of the Toolbox
is based solely
on structural
motifs & MW
ranges?

To add:
*Reference/webling
for the OASIS DB
*Species (Rat?
Trout? Human?)
*Receptor subtype
(Era? E3?)

— Helsinki - Nov 24, 20115



Documentation of Inventories

o
: £
Structure )N@g Ho O i 4

= Chenical profile
= Inventory Affiliation
- COSING

—Inventary Affiliation ey

Information

W Skructure is prese

—OECD HPY Chernical Categories (MA) _ "‘!P)
—Substance Type Unknown struct
| US-EPA plew Chamical Catag. .. TV
L—DMA binding by OASIS (M7A)

(M4
— D& binding by OECD
— Estrogen Receptor Binding (Nﬂ”\?
— Protein binding by OASIS (MAA) l 2 Detals ] [ i close ]
— Pratein hinding by OECD (1A = =

m Add a « Help » functionality with searches by keywords (to complement the info available on
the OECD Toolbox website)?

m Cf need to retrieve information as quickly as possible

, -
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Multiple databases

m Very important to have multiple DB but would be easier to use if DB targeting
human-health safety were separated from DB targeting environmental safety

ratabases

-

Name of DB: Not intuitive
to an end-user not familiar
with OASIS tools

sensitization DB:

Names of Skin
] Confusing

, -
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Multiple profilers (1)

m Complex for end-users not familiar with « OASIS » tools or with the latest
evolutions of the Cramer classification

Profiling methods

Predeﬁned

41 Cat
] ) 115 Cat
: E:‘-tr‘n:u;len Rece ]
Protein binding by © ) 67 Cat
in binding by ) 122 Cat
in Binding P \
Tlagr:'jnfs e Y 39 Nodes| NO additional explanation available
1323rd C C
- Cwith extension | 44 Nodes[ to the end-user to know whether to
Endpoint 5pec|fu: use Cramer with extensions or not

. Acube 3|:|u:||'||

y Benigni/Bossa S Ringeissen — Workshop ECHA — Helsinki - Nov 24, 20118




T

Multiple profilers (2)

1

F-l

—
Ay

s Too complex for end-users to have 4 different profilers built on organic

functional groups ?

Empiric
- Bl Chemical elements
- kll Groups of elements

- Bl ©rganic Functional groups
- bl Organic Functional groups (nested)

, -
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_,I{fnportance of using the skin metabolism simulator

m Ethylene diamine (CAS 107-15-3)

— Use of the skin metabolism simulator

e 6 metabolites proposed for the target ->the dialdehyde glioxal is among predicted
metabolites (cf Schiff base formation leading to skin sensitization)

1

MH;

structure /——/

MH-

2 % Mo binding

4 % Schiff base formation with aldehydes
1 % 1-2-Dicarbonyls

4 % MA Direct Acting schiff Base Far..
— Protein binding by OECD 4 % Mechanistic Domain: Schiff Base ...
3 % Mono-carbonyls

2 % Mo binding

— Protein binding by OASIS

e Primary amines undergoing oxidative deamination to aldehydes > Need infos on parent
chemicals producing - via biotic metabolism - aldehydes (causing SS via Shiff Base
formation) (currently missing in the simulator documentation)
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lerent complexity when dealing with metabolites (1)

13

: 131-16-8) versus Diallylphthalate (CAS 131-17-9)

D .
ol ol
O~ Oy

Dipropyl Dially] phthalate

phthalate (DPrA) (DAF)
Hn’n“'ﬁ? H

OH Allyl aleohol

H
OJ‘\/ =,
Acrolein Nu

Hepatocellular l
nucleophiles
H

oA,

Hepatotoxicil

Fig. 17. Bipactivation of DAP,

5. Wu et al./ Regularory Toxicology and Pharmacology 56 (2010) 67-581
m Use of the liver metabolism simulator (cf no metabolites retrieved when using « observed liver
metabolism »)

e 12 metabolites proposed for diallylphthalate-> it becomes rapidly difficult to handle the
multiple compounds (parent & metabolites) in the software
|_/O REA'— S Ringeissen — Workshop ECHA — Helsinki - Nov 24, 20121



1 [Target] 2

Structure ft ft

= v
LaLiver metabalism simulator 12 metabolites > |4 metabolites
— Database Afiliation 12 3 (74 4w (NAAY)
— Inventary Affiliation 12w (NAA) 4w (NAA)
— OECD HPY Chemical Categories 12 (N/A) 4 % (NA)
— Substance Type 12 % Discrete chemical 4 = Discrete chemical
2 % [NAA) 1 % Aldehydes [Acute toxicity)
1 % Acrylates/Methacrylates (Acute to.. |1 x Anionic Surfactants
—US EPA Now Chomia Ctsgoies 3 ACEITS%2 et lofet) 1 Bt ot o)
2 % Epoxides

5 x Esters (Acute toxicity)

1 % Alpha, beta unsaturated aldehydes Aldehydes

— DMA binding by OASIS 2 ¥ Epoxides, Azindines 3 ¥ Mo binding
3 % Mo binding
@, beta- unsaturated a@ MA: Direct Acting Schiff Base F..
2 % Epoxides 1 % Mechanistic Domain: =chiff base

2 % MA; Direct Acting Epoxides and r... |1 x Mono aldehydes
1 % M&: Direct Acting Schiff Base For... |3 ¥ Mo Binding

1 % MA: Polarised Alkenes Michael a...

1 % Mechanistic Daomain: Michael addi...

1 % Mechanistic Domain: Schiff base

2w Mechanistic Domain: SN2
1 v bMann aldehwides

—— DNA binding by OECD

, ~
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Risk of abusing of the tool (1)

BRo

(diétylphthalate) : Read-across for Skin Sensitization

— Profiling:

e Rg: No category « Phthalates » available
e No Protein-binding category
e ECOSAR, US EPA : category « Esters »

e Organic Functional groups (nested): « Arene, carboxylic acid ester »
— 51/1353 analogs have a skin sensitization data

— Sub-categorization with « chemical elements » >> 23/306 analogs have a SS data
» Dimethyl & Dipropylphthalate are missing since no SS data available
» Dibutylphthalate is Neg in LLNA
Read across prediction of "Skin Sensitisation™,

taking the highest mode from the nearest 5 neighbours, based on 5 data points from 5 neighbour chemicals,
Observed target values: '"Megative {42)', Predicted target value: "Positive’

Pastive £~ @ GBOBEN - @

r ! ! ! ! ! ! ! ! ! ! !
)
i
T
(%]
E

¥ : : : : : : : : : : :

Negative |8 KD @ gyl

T T T T T T T T T T T

20 3.0 4.0 50 .0 r.a g 9.0 10.0 11.0 12.0

log Kow A — Helsinki - Nov 24, 20123



Risk of abusing of the tool (2)

— Further sub-categorization done with a focus on analogs of the category « No protein
binding »

e Only 1/5 neighbours is a phthalate (Dibutylphthalate in blue below), other neighbours are di-
or tri-carboxylates (meta or para substitutions, not ortho as it is for phthalates)

Read across prediction of "Skin Sensitisation”,
taking the highest mode from the nearest 5 neighbours, based on 6 data points from 5 neighbour chemicals,
Observed target values: 'Megative (12}, Predicted target value: 'Negative'

Posttive J------

"Skin Sensitisation™ (ohs.)

wele se o e .

m |In the end: Read-across is conclusive? Inconclusive?

, ~
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Conclusion on the OECD Toolbox

— A powerful tool made publicly available

— More development/refinement would make it more user-friendly and
increase confidence in the data obtained

e include a reliability index to read-across outcomes?

— Training is key to ensure as much as possible a proper use

— Appropriate use requires multiple expertise

, -
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m A special thanks to my colleagues for their feedback on the
Toolbox, in particular:

— J Clouzeau, S Morand (Safety assessors)

— L Colombe (Ecotoxicologist)

Thanks for your attention!
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