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Today’s webinar

This webinar will cover:

§

Use of integrated approaches to testing and
assessment and adverse outcome pathways to
organize existing information and plan a non-animal
testing strategy;

How QSARs and read-across can be used to meet
REACH requirements;

Use of the OECD QSAR Toolbox;

Future research projects.
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Speakers

§ Dr. Amy Clippinger, PETA International Science Consortium Ltd
§ Dr. Grace Patlewicz, DuPont

§ Dr. Mark Cronin, Liverpool John Moores University

§ Chair: Emma Chynoweth, Chemical Watch
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Questions

§ Please submit questions during the webinar using
your chat box

§ Any unanswered questions can be raised on our
Forum following the webinar:

http://forum.chemicalwatch.com/
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http://forum.chemicalwatch.com/

Upcoming Webinars

Webinar 2: Skin Irritation and
Corrosion

November 11, 2014,
1lam ET, 4pm GMT

e Emilia Costin, Institute for
In Vitro Sciences

e Costanza Rovida, CAAT
Europe and REACH
Mastery

Webinar 3: Serious Eye
Damage and Eye Irritation

December 4, 2014
1lam ET, 4pm GMT

e Kim Norman, Institute for
In Vitro Sciences

e Joao Barroso, EURL
ECVAM

Please contact the PETA International Science Consortium, Ltd.,
for assistance in avoiding animal testing

|- ChemicalWaich
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Non-testing approaches:
How can (Q)SARSs, read-across and the
OECD QSAR Toolbox help in addressing
REACH 20187

Grace Patlewicz, DuPont, Newark, DE, USA
Mark Cronin, Liverpool John Moores University, England
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Context — REACH Deadline

o 31t May 2018 marks the deadline for registration of phase-in
substances manufactured or imported at 1-100 tonnes per year

 The information requirements for these tonnage bands are
described in Annexes VII and VIII of the legal text

 This impacts 10,000s of substances

ChemicalWaich
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Context — REACH Legislation

 To address financial and animal welfare concerns, REACH
explicitly expresses the need to use non-testing approaches to
reduce the extent of experimental testing

o Atrticle 25(1) states: "in order to avoid animal testing, testing on
vertebrate animals for the purposes of this Regulation shall be
undertaken only as a last resort."

o Article 13(1) states: "Information on intrinsic properties of
substances may be generated by means other than tests, provided
that the conditions set out in Annex Xl are met. In particular for
human toxicity, information shall be generated whenever possible
by means other than vertebrate animal tests, through the use of
alternative methods, for example, in vitro methods or qualitative or
guantitative structure-activity relationship models or from
iInformation from structurally related substances (grouping or read-
across)..."

|- ChemicalWaich
v
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Aim(s) of this Webinar

« To provide an introduction of how non-testing approaches can be
exploited as part of an Integrated Approach to Testing and
Assessment (IATA) to address the information requirements within
these Annexes

* Focusing on in silico approaches

 To highlight advances in the Tox21 field that could in future impact
the type of data that are generated to fulfil these information
requirements

ChemicalWaich
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Outline

 The IATA construct and related terms
o Definitions
e |ATA under REACH
* Non-testing approaches
» Definitions
* (Q)SARs
 Chemical grouping, category and analogue approaches
o Definitions
» Considerations associated with read-across
« Data gap filling within category/analogue approaches
e Future directions - AOPs
* Read-across enhancement
* (Q)SAR and IATA development
« Take home messages

e Useful links

ChemicalWaich
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Integrated Approaches to
Testing and Assessment (IATA)

“IATA is a means of organising and analysing all the available relevant data
on a given substance or group of substances coupled with mechanistic,
exposure, and dosimetry information where possible, to focus testing
when needed and facilitate an assessment conclusion” — OECD definition

“Integrated Testing Strategies (ITS) are .... approaches that integrate
different types of data and information into the decision-making process.
In addition to the information from individual assays, test batteries, and/or
tiered test schemes, integrated testing strategies may incorporate
approaches such as weight-of-evidence and exposure/population data

Into the final risk assessment for a substance”
http://www.alttox.org/ttrc/emerging-technologies/its/

In practice:
A means of integrating existing data and non-testing data, determining
what new information needs to be generated in order to make a decision

ChemicalWaich
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Integrated Testing Strategies (ITS)

 Under REACH, such IATA are termed ITS and one has been
described for each of the endpoints of interest

« These ITS can be likened to workflows depicting the different
steps of gathering (toxicity) information for a substance in order
to evaluate its “fit for purposes” for classification & labelling
and/or risk assessment

« Some ITS are more complex than others but the generic building
blocks of considering existing data, in vitro alternatives, non-
testing approaches BEFORE instigating new in vivo testing are
the same

* Non-testing approaches fit within the context of these ITS
schemes and should not be considered in vacuo

ChemicalWaich
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Typical Information within an ITS

« Historical information on the chemical of interest
* Non-standard in vivo tests
» Information from “similar” chemicals
* Predictions from other non-testing approaches such as (Q)SAR
* In chemico tests
e In vitro tests
 Molecular biology, -omics
 Exposure, (bio-)kinetics

ChemicalWaich
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—

Gather and evaluate existing information

| aE/ \CI | I | S for S:lross a;f:i'wm-i:::?cv:go., (Q-;ast{:)l?)xiaki
o wroing o e VL, ey
i o ) Wnaﬂco g to Annex VI, ste
Skin Sensitisation

4

Does available information indicate that: Provids ustification
- The substance should be classified for conosivity?; or wes for m]f T
- The substance is a strong acid (pH<2.0) orbase (pH=11.5)?; or i Tt
- The substance is self-inflararaable in air at room teraperature? L
no
L 4
Consider required inforration
needs (Armex VII: 6.3) and raake
an overall weight of evidence
assessraent.
4 Consider classification
Does availsble information provide sound conclusive yes for skin sensitisation or
evidence indicating that the substance is a sensitiser or » Justify if no classification
non-sensitiser? is considered necessary
y . based on conclusive data
: no
v
Are there in vitro tests
available that can generate
relevant data?
yes .
_ - Perforra the in vifro test Perforraa LLNA (or a reduced LLN &, see H
A INTERNATIONA A guidance text 1.3.2.1 and ITS below) or ChemicalWWatch
ENCE CONSORTIUM LTD provide justification for and conduct another GLOBAL RISK & REGULATION NEWS
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Computational (In Silico) Toxicology

Databases of existing information

Category formation (grouping) read-across
Structure-Activity Relationships (SAR)

Quantitative Structure-Activity Relationships (QSAR)
Expert Systems

Bioinformatics

Chemoinformatics

Biokinetics (PBPK)

. INTERNATIONAL . ChemicalWatch
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Computational (In Silico) Toxicology

Databases of gxisting information
Category for

Non-Testing
Approaches

Structure-Acti
Quantitative

Expert Syste

Bioinformatics
Chemoinformatics
Biokinetics (PBPK)

ChemicalWaich

Slide 11 of 60



Structure Activity Relationships and Structural
Alerts

 ASAR s a (qualitative)
association between a
chemical substructure and the
potential of a chemical
containing the substructure to
exhibit a certain biological
effect

E.g. Carcinogenicity alerts reflected
in the “Supramolecule”

Ashby and Tennant (1988) Mut.
Res. 204:17-115

NAL S ChemicalWaich
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(Quantitative) Structure-Activity Relationships
([QISARSs)

« A (Q)SAR attempts to relate (statistically or otherwise) the activity
of one or more molecules to their physico-chemical properties or
structural descriptors

* QSAR can be used to predict:
« Quantitative endpoints e.g. potency
« Qualitative endpoints e.g. active / inactive

ChemicalWaich
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Collections of (Q)SARS

An Expert System is a formalised system, usually computerised that

enables an end-user to make rational predictions of toxicity based
on structure alone

* Expert systems are typically categorised by whether they are
underpinned by:

« empirically based algorithms such as QSARs e.g. TOPKAT
» knowledge bases such as SARs e.g. Derek Nexus
e or a hybrid of the two e.g. TIMES

ChemicalWaich
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Regulatory Applications of (Q)SARS

* [For data gap filling — to provide an estimate for a given
(eco)toxicity/e-fate/phys chem endpoint in lieu of testing
(replacement or supporting information)

* To substantiate waivers or as part of ITS by providing another
line of reasoning

« To rationalise spurious results in experimental data — since the
(Q)SAR is based on a larger body of data, provides a more
compelling WoE to rationalise the validity of a potential outlier

» Essential for category development and associated read-across
justification - to provide a context of endpoint mechanistic
similarity

ChemicalWaich
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Using (Q)SARSs to Fill Data Gaps

 Under REACH, some of the information requirements within
Annexes VIl and VIII readily lend themselves to QSAR use

« Examples could include: providing LC., or EC., estimates for
fish, daphnid, algae toxicity especially for difficult to test
compounds such as gases, providing Log Koc and Log Kow
estimates, supporting data for mutagenicity endpoints, skin/eye
Irritation, skin sensitisation...

« However under REACH certain conditions have to be met and
specific documentation has to be provided

ChemicalWaich
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Annex Xl| — Use of (Q)SARS

« Results obtained from valid qualitative or quantitative structure-activity
relationship models ((Q)SARs) may indicate the presence or absence of
a certain dangerous property.

* Results of (Q)SARs may be used instead of testing when the following
conditions are met: Applicability domain

Is the scope of the model
Satisfies OECD relevantfor the substance of

Principles and is A interest?
documented as such Q’Q‘Q\Q

i -00000‘
i.e. QVIRF (QSAR 7 " Reliable

; - &> <)
Model Reporting Scientifically”[><. (Q)SAR [} (QSAR model

Format) valid QSAR 1., result <) applicable to
model " .‘AAA’-" query chemical

ARTITT

Adequiate
§ (QSAR

% result

AN
1. EN

Result needs to documented

in the appropriate format i.e. e, REACH endpoint
QPRF (QSAR Prediction L]
Reporting Format)

\ g ChemicalWaich
v/
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Assessing Scientific Validity:
OECD Principles for (Q)SAR Validation

A (Q)SAR should be associated with the following information:
« adefined endpoint
e an unambiguous algorithm
» a defined applicability domain

 appropriate measures of goodness-of-fit, robustness and
predictivity

e a mechanistic interpretation, if possible

. Published as OECD guidance

NAL S, ChemicalWaich
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Other Practical Considerations for (Q)SAR Use

* |Isit possible to re-create the (Q)SAR model? — what is the
availability of the underlying training set, what descriptors were
used in the (Q)SAR development?

« To what extent & how can the domain be extracted? What
threshold should be set for a substance to be considered within
domain? Does that depend on how the prediction is intended to

be used?

 What other information exists that might be relevant for the
endpoint under consideration (i.e. the ITS) to help determine
whether the QSAR estimate should or can be used as a ‘true’
replacement value or as part of a WoE?

ChemicalWaich
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Assessing Applicability Domain to Determine if the
Model is Valid for Use for a Specific Molecule

« Applicability domain may be characterised using:
e Descriptors
« Structural features e.g. fragments, fingerprints
e Metabolic transformations
* Mechanistic information

 Tools exist to assess applicability domains
e e.g. LMC Domain Manager, AMBIT Discovery etc.

NAL S, ChemicalWaich
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Documenting the Model:

QSAR Model Reporting Format (QMRF)

QSAR Model Reporting Format (QMRF) is a harmonised template for

summarising and reporting key information on (Q)SAR models, including the
results of any validation studies

| MR idemifor LFREC fawemiaryiTo e emteped by JRA

« The information is structured according I L —
to the OECD (Q)SAR validation —d

prinCipleS_ LGS AR ienifie

LS AR ddensiler (miile):
1.2 ket pelated madek

« Afreely available editor is available i i |
.3, Genaval imformatian |
o http://ihcp.irc.ec.europa.eu/our labs/pr  owaeme s

23 Mate of (NIRF wpdateii)

edictive toxicology/gsar tools/QRF JAQUEE wpieecn

2.2 Alnd e dervabogeerio) amdd cooviact deiails:

S el S s S e s T et A—

2/13632/information requUireMENtS 6 s o moter QS o xacs thecme ot

. Definkng the cndpoint - OECD Principle | |
en_Qdf e

).} Endipeiat:

A2 oEanent an eaapan

dob Emipesdat unice:

AE Diepeaieat variable

AE Expeaiinenial pretorol:

-
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(- "\ Al ) A
b (LW | 11N / L
E CONSORTIUM LTD GLOBAL RISK & REGULATION NEWS
INYD /TN IV LI LU

Slide 21 of 60



http://ihcp.jrc.ec.europa.eu/our_labs/pr
http://echa.europa.eu/documents/1016

QSAR Prediction Reporting Format (QPRF)

 The QSAR Prediction Reporting Format (QPRF) is a harmonised
template for summarising and reporting substance-specific
predictions generated by (Q)SAR models

 QPREF requires information on:
 The substance
* General information (e.g. date and author)

» Description of QSAR according to OECD Principles and how it relates to
target substance

» Adequacy (optional)
http://incp.jrc.ec.europa.eu/our_labs/predictive_toxicology/qsar_tools/QRF

http://echa.europa.eu/documents/10162/13632/information_requirements_r6_en.pd
f

NAL S ChemicalWatch
Y
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Current Experiences of (Q)SAR Approaches

» As replacements - most promising for physicochemical, ecotoxicity
and environmental fate properties e.g. Log Kow, acute fish toxicity,
ready biodegradability. Much progress has also been made in the
area of genetox specifically - Ames mutagenicity and to a large
extent on skin sensitisation

» As supporting information in category approaches or as additional
iInformation as part of an WoE — most progress has been made with
(Q)SARs for endpoints such as skin/eye irritation, or other
genotoxicity endpoints

 (Q)SARs for repeated dose toxicity endpoints are not sufficiently
evolved to be used as replacements but can play an useful role in
supporting read-across within category/analogue approaches

ChemicalWaich
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Category Formation (Grouping)
for Read-across

* “Analogue approach” refers to grouping based on a very limited
number of chemicals (e.g. target substance) + source substance)

o “Category approach” is used when grouping is based on a more
extensive range of analogues (e.g. 3 or more members) and there
may be an apparent trend in property

 Read-across describes one of the methods for filling data gaps in

either the analogue or category approaches i.e. not to be confused
with the “analogue approach”

ChemicalWaich
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Read-across

Chemical 1 | Chemical 2 | Chemical 3 | Chemical 4
m read-across
Interpolation
Property 2 | i | |
Property 3 ‘i ‘, m extrapolation
Property 4 [ | | | | ] v
Trend
analysis or
Activity 1 rF i i i ) — QSAR
Activity 2 | | | if
P : : . ’ I reliable data point
Activity 4 “i - I i‘ I § missing data point
PETA INTERNATIONAL . ChemicalWWaich
SCIENCE CONSORTIUM, LTD
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REACH 5

EXIStIn Cate Or ? l:h.eche.ml.-:alisanmmber YES
Workflow I CARONT s

TES, but new dara are avadable ¢ ¢ il

fo r Step 1: Develop catezory
bypothesis and defmiton, "
and identify indfvidual
members of the category

Categories ;

P i coagory meber Rarie catezory by
=T addng snd'or removing
members and’or
+ andpomis
A

Ztep 3: Evaluate availzble
dara for adequacy

Step 4 Constroct &
matrix of data avadsbiliny

R W 10
)

prelicymary -:11.=.1h;a1'.un of

:he-:megn;’;pﬂsnd fill data Read-aCrOSS,
trend analysis,

QSARs

Step & Propose and
perform testme

Step T Performa further
23sessment of the category g

Ilor adeguare

Step 8. Document the
foalsed caegory and irs
ranonzle

Category approach
may not be feasible

STOP >/

CRF
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Considerations Before Embarking
on a “Read-across”

« How many data gaps? And for which endpoints?
e Legitimate access to sufficient, reliable data?

* Plausible hypothesis for grouping substances and ease and cost of
substantiating that hypothesis?

« Accurate and credible assessment of the hazards for the substance
In question? Is the scientific confidence sufficient for the purpose
required?

 Consequence and cost of the read-across approach not being
accepted?

ChemicalWaich
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Types of Groupings — See Annex Xl

AN N NNy AN, NAVAVA

% /\gO\/\OH \\_@N ©/MO
@)

I\/Iode of Action Analogues
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Types of Groupings

Substances that are metabolised to a common molecule
Substances that are degraded rapidly to common products

* The rationale underpinning the category/analogue approach might
be based on 1 or more of these rationales

ChemicalWaich
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ldentifying Source Analogues...With Data

Based on own internal company inventory

Using computational tools to help identify potential analogues and in some
cases to help evaluate those analogues for their suitability

OECD QSAR Toolbox
ToxMatch

Toxtree

ChemProp

Leadscope

Analogue Identification Method
AMBIT

VITIC

ECHA dissemination database ....has the substance been registered
already?

ChemicalWaich
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OECD (Q)SAR Toolbox

« A software tool which facilitates the development, evaluation, justification
and documentation of chemical categories for read-across

« Software workflow mimics that described in the OECD and REACH
guidance on categories

e Contains regulatory inventories and data plus “profilers” which encode
SAR type information which represent molecular initiating events (MIES)
within Adverse Outcome Pathways (AOPS)

* Profilers include those for “DNA Binding”, “Protein Binding”, “Aquatic
toxicity MOAS” etc — hence works best for skin sensitisation, mutagenicity
and aquatic toxicity endpoints

* Ongoing development is focusing on how to implement new MIEs and
AOPs into the Toolbox to facilitate read-across for repeated dose toxicity
endpoints

* First AOP implemented into the OECD Toolbox - skin sensitisation

ChemicalWaich
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Is Substance Already a Member of
an Existing Category?

* Is there an existing HPV category already available e.g. HPVIS,
OECD, OECD Toolbox

http://webnet.oecd.org/hpv/ui/Default.aspx

http://www.epa.qgov/hpvis/

Fla  ESf  Waw Faveeter  Toch  Halp

i sloheauE @)) OECD

] o cpa gevihpred 3ETTER POLICIES FOR BETTER LIVES

U.5. ENYIRONMENTAL PROTECT

High Production Volume Information System (HPVIS)
. Search: O &l EPa & This draa Dc"’
Tous ark harel ER8 Honne ® Bogvantion, Bstiodes B Toxc Substances = Bolstion Bravention & Toskcs = gh Brodection Yokimes (HEV) Challengs » High Producion valumne Infomnation System (HRVIS)

OECD Existing Chemicals Database

Click on an item

The High Froductian Volme [nformation System (HEVIS) is & database that provides access to health and environmental effects information obtained open all / Toggle all

through the H 1 2 This program “challengas” companies to make this data publicly avalablke on chemicals produced o >Home
imparted rta the United Stltll in qumtlll of L mllbun pounds ar more per year. >Search
@n this ‘Web sie, HVIS snables users to searh for summary information, test plans, and new data on HRY chemicals ax they ane received b the dgency. »SIDS contacts Acid Chloride Category (4)

Tertly, the HIWIS database contans over 340 submess0ns, rereserbing aimast 300 chamesal substances, aithar a5 @ single chemical Submission o 35 3
mamber o a chermical cabagoey.

»Sponsored chemicals

deteirined that mercury + Category chemicals Sponsor: United States
EPisix carmfully ravimwinn HE chamical data b characterize the hazards and risks assacated with HEW chemicals. HEIS ot wrnical Hac Ll sl L FLogin Current Status: Publication available
£i05 prepared dung EPA's pngeng review o the health and environmerkal affects data containad with each e rhalenw Pragram :

Hexanoyl chloride, 2-ethyl- (CAS 760-67-8)

i submizsian, domuments prepared from ERA's examination of HPY Challenge hazard daka along with chemical >Help o ol el -
RN - - ccmsure rdormation eoBacted from Bha 2006 Inventory Ugsiate Reaartem) (IURY, These recommerdation dacUmerts eraritize HEW chamicals for Heallecanayd chioride (CAS 40292-82-3)
fallew-up daks coBactian ar MARADEMEnt Betions basad an ther pobantial riske, Nonanoyl chloride (CAS 764-85-2)
Abow HPV Chemical TSR = Reports [~ ] noyl chlori —dimethyl- (CAS 3282
Sl QN Navambar 6, 20, EPA nnstd & sk © . ) BRI o oy hatie itms (PDEY (7 B 67KB, About :!lugllt-::::;::!d sﬁfl{:«:ﬂe:ﬂ Propanoyl chloride, 2,2-dimethyl- (CAS 3282
i i . 2nd datermined that meroury i thase prod.cs noses a g priort, spedal concem. Wamber t awarch ks almast S00 >Overall Status - S
chemical subsances in the MPYLS > All Sponsored Substances Alphstic ackds|(76)
Pisk Based Data Callection and HPVIS Content datahase, R
*Publications
In the HPV Challkenge Program, companies have sponcarad mons than 2,200 HPY chemicals, with tely 1,400 chemicals directy twough Sponsor. lialy
the HF Challenge Frogram and over 840 chamicals sponsored ndirectly through international eforts. e Current Status: Cheminal assessment in discussien
l:‘ 9-Hexadecenoic acid, (Z)- (CAS 2091-28-4)

Unduer the program, whan companies, such as chemical manufacturers and trade assocstions, voluntany sponsar a sat of P chemicals, they provide

ex-stnu data or ueﬂormhe-stsou the chemicals, and submit their bast data ta this datehase, To encure consistancy, spansoes fallow the Soear i i Carboxylic acids, di-, C4-11 (CAS 68937-72-4)
by for Econamic (OECE). SIDS pravides nbernationally .grl-d upon Rt S Fatty acids, -20 and C12-20 unsaturated (CAS 68334-03-2)
tests for suresni) Chemicals for Purman and arwimentl hazands, ACehas duts freen liney of Fatty acids, and C18-unsaturated (CAS 67701-07-9)
P ohemioal submissions e R e =
HEMIS consists of bask hazard (tosdity) and esvironmeantad fate information on HEW chemicals that can ba usad by anvironmental manapers, public decision- it My Fatty acids, coco, heavy fractions (CAS §8937-85-9)
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EPA Hsxard

o Ammonium dodecanoate (CAS 2437-23-2)

HENAS submissions contain data an up to 50 endpcints organized into the follawing four disciplines dexcribed at the and of this paragraph. Click an any of Characterizations and Risk- - } b : S
the dkeripines to view a list of tha MM endpoins indudad in that decpling, Chck an any of the individual endacits 1o view the spedfk: data fiekds dafined Burwd Priocttzation Azanium octadecancate; Octadecanoic acid, ammonium salt (CAS 1002-89-7)
far wach endpoint. Note: this mformatian is metadats - infarmatbion dexcibing the data that is nckeded in HEVIS, Ta view the sctual dets, use the Search box (et alll Calcium dipalmitate (CAS 542-42-7)
o the right skde of this page arganizad by aehar Carboxylic acids, C5-9 (CAS 68603-84-9)
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:n‘;;-mmc . Decanoic acid (CAS 334-48-5)
. Y i - o - : gl . .

> 1 L =c Qupry Crodin o Fatty acids, C10-16 (CAS 68002-90-4)
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Is Substance Already a Member of
an Existing Category?_
B

QSAR Toolbox 3.2.0.103 [Document_2] e

QSAR TOOLBOX G ™ H m ?aﬂ'

» Profiling » Endpoint ¢ Category Definition k Data Gap Filling » Report

“8 e\
About Update

Profiling Profiing Schemes The OECD QSAR Toolbox

for Grouping Chemicals
¥ into Categories

Apply v v e Developed by

Profiling methods Filter endpoint tree... 1 [target]

Predefined H‘
- Structure s S EU A H
ElSubstance Identity
—CAS Number 97-90-5
— Chemical IDs Einecs Number:2026172
iodeg probability (Bi !
M Biodeg probability ethylene dimethacrylate
|| iodeg prabability in 5) ethylene dimethylacrylate
a probabiity (Biow +—Chemical Name
g probal 2-propenoic acid, 2-methyl-, 1,2-etha...
M Biodeg ultimate ) mna
M CNA binding by 7 ethane-1,2-diyl bis(2-methylacrylate)
Il DNA binding by — Structural Formula CC(=C)C(=0)0CCOC(=0)C(C)=C
= FHERESTE s EPhysical Chemical Properties
DPRA Lysine peptide depletion g
Il Estrogen Receptor Binding EEnvironmental Fate and Transport
sis half-ife (Ka, pH 7)(Hydrowi HEcotoxicological Information
Il Hydrolysi il EHuman Health Hazards .
Profile
Predefined

Metabolism/Transformations

Select All Unselect Al
[l Observed Rat Liver 59 metabolism
Simulated

M Autoxidation simulator

B Autoxidation simulator (alkaline mediur(m

OECD HPV Chemical Categories Multifunctional methacrylates
US-EPA New Chemical Categories

W Hydrolysi
M Microbial metabolism simulator

< T | 3
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Compound Entry and Data Retrieval

S — — —

QSAR Toolbox 3.2.0.103 [Document]

—

QSAR TOOLBOX (6) g ( -h m B Y BN

About Update
¢ Input ¥ Profiling » Endpoint » Category Definition k Data Gap Filling

Single Chemical Chemical List T_hE_OECD

3 for Groupi
N - 4 : 2 into Categor
Structure Delete Query C 3 DB Inventory List Developed by LMC, Bulgaria

-Document_1
- Document
- SMILI

SMILES: CCCCCC=0

Structure

Substance Identity

97-90-5 CAS Mumber 66-25-1
Chemical IDs Einecs Number:20...
. hexanal
Chemical Name Sesadielde
Structural Formula CCCCCC=0

EPhysical Chemical Properties
HEnvironmental Fate and Transport

HEcotoxicological Information
HEHuman Health Hazards
ElProfile

Tredeﬁned

OECD HPV Chemical Categories
HEIGeneral Mechanistic

— DNA binding by OASIS v.1.2

D ARndng by OFED -

—DPRA Cysteine peptide depletion

—DPRA Lysine peptide depletion

— Protein binding by OASIS v1.2

: —Protein binding by OECD
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Compound Entry and Data Retrieval

_——— —

QSAR Toolbox 3.2.0.103 [Document]

N - . “00
QSAR TOOLBOX G . m %‘ E

About Update
¥ Profiling » Endpoint } Category Definition  » Data Gap Filling

Data Import Delets Tautomerize The l"lE'CD QSAR T_rnlbn
- = (<] ¥ T &

Gather Import IUCLIDS Export I Database Inventory Database

into Categori
Dewveloped by L

Databases Filter endpoint tree...

Physical Chemical Properties cry
Environmental Fate and Transport Structure /_/_/_
Ecotoxicological Information 4

Human Health Hazards

Substance Identity

CAS Number 66-25-1

Chemical IDs Einecs Number:2006245

Chemical Name Esi:rdaelhyde

Structural Formula CCCCCC=0
[HPhysical Chemical Properties (1/6) M: 131 °C, 444,178, 56 °C, 11.3
HEnvironmental Fate and Transport (174) M: 50 %, 21.6 Pa-m3/mole, 1.57E-1...

[HEcotoxicological Information

Aquatic Toxicity B

FGrowth (111) M: 152 mgiL
Himmobilisation

Intoxication (112)] M: 16 mg/L, 18 mg/L, <3.3 mg/L, 2....
HMortality (1/26) M: 17.8 mg/L, 9.79 ma/L, 22(21:23) ..
HPhysiology

HUndefined Effect

— Sediment Toxicity

“FHTerrestrial Toxicity ) M: 38 milliliters per liter, 180 mag/L, 3...
HHuman Health Hazards

Profile
Predefined
OECD HPV Chemical Categories

Inventories

Not categorized
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Profiling Outcomes

QSAR Toolbox 3.2.0.103 [Document] - — e (= é}

<00
QSAR TOOLBOX E E? E -FF m E About Update

» Profiling » Endpoint } Category Definition  » Data Gap

Profiing Profiing Schemes The OECD QSAR Toolbox
g g for Grouping Chemicals
into Categories

Develoj

Profiing methads Filter endpoint tree... [1 target]

Select Al Unselect Al

Protein binding by OECD

Ml Protein binding potency Structure /_/_F
s

QSAR Toolbox 3.2.0.103 [Document]

( ™ o ™
hazard dassification by Cramer ( Q SAR TOOLBOX 10100
[} hazard dassification by Cramer ( % o
[l Ulimate biodeg Substance Identity } Profiling ¥ Endpoint ¥ Category Definition  » Data Gap Filling
Endpoint Specific CAS Number 66-25-1 n
.::j:t “Zﬁ“:ﬁti icity dassification by e Einecs Number-20... Profiling Profiling Schemes
e agual
hexanal *
Chemical Name
hexaldehyde Apply Delete
M Bioaccumulation — metabol Structural Formula CCCCCC=0 e

Biodegra agme B
L == = - [HPhysical Chemical Properties PET——— Fiter endpont tree. . T aroet
nvironmental Fate and Transport = i
cotoxicological Information Select Al Unselect All
uman Health Hazards ) Protein binding by OECD - s
BProfile [l Protein binding potency Structure a_/—/_
Tredeﬁned M superfragmen K
OECD HPV Chemical Categories Ml Toxic hazard dassification by Cramer (
[EIGeneral Mechanistic M Toxic hazard dassification by Cramer (
| DA binding by OASIS v1.2 W Ultimate biodeg Human Health Hazards )
L ! Endpoint Specific EProfile
pctbobaransframtions —DNA binding by OECD Il Acute aquatic toxicity d jon by T
M Acute aquatic toxicity MOA by OASIS _LT-!B eiine
W Aquatic toxidty da: tion by OECD HPV Chemical Categories Mot categorized
— DPRA Cysteine peptide depletion M Bioaccumulation — metaboli 't ‘—— HlGeneral Mechanistic
I R it ot oL E | DNA binding by OASIS v.12 No alert found
—DPRA Lysine peptide depletion [l Biodegradation fragments (f ‘ 5
] Carcinogenicity (genatox and nongenc Schiff base formers
T p————————— = — DNA binding by OECD Schiff base formers >> Direct Acting
(— Protein binding by OASIS v1.2 alerts for AMES, MN an Y 3 ;
M Eve irritation corrosion Exclusion rules Schiff base formers = Direct Acting...
W Eve irritation fcorrosion Indusion rule: Low reactive

— Protein binding by OECD

Low reactive => Long-chain aliphatic...

Moderate reactive

Maderate reactive >> Saturated alde

Moderate reactive

Moderate reactive >> Saturated mon...

Schiff base farmation

— Protein binding by OASIS v1.2 Schiff base formation == Schiff base
Schiff base formation >= Schiff base
Schiff Base Formers

—Protein binding by OECD Schiff Base Formers == Direct Actin...

Schiff Base Formers = Direct Actin

— DPRA Cysteine peptide depletion

—DPRA Lysine peptide depletion

Metabolism,Transformations

Select All Unselect All
[l Cbserved Rat Liver 59 metabolism : z
i “HEndpoint Specific

Simple aldehyde (Genotox)
X simulator (alkaline mediun( Structural alert for genotoxic carcino
iation simulation —DNA alerts for AMES, MM and CA by OASISv12 Mo alert found

=:::::: —in vitro mutagenicity (Ames test) alerts by 1SS Simple aldehyde

B Hydrolysis simulator (neutral) —Oncologic Primary Classification | > Lon

M Microbial metabolism simulator Schiff base formation

| |Rat liver 59 metabolism simulator —Protein binding alerts for skin sensitization by OA...  Schiff base formation »= Schiff base
Schiff base formation >> Schiff base

—Carcinogenicity (genotox and nongenotox) alerts b. ..
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Creating an Endpoint Specific Category

QSAR Toolbox 3.2.!].2.03 [Document]

S L .

“00

About Update

I

¢ Profiling

(5

» Endpoint

m o1
10100

k Data Gap Filling

QSAR TOOLBOX

» Category Definition

Categorize Delete
¥ x ]

Define Subcategorize

The OECD QSAR Toolbox
for Grouping Chemicals
inta Categor|

Combine Developed by

Clustering Delete Delete Al

Grouping methods Filter endpoint tree... |1 [target]
Predefined

Database Affiliation

Hydrolysis
Hydrolysis
Hydraly:

ydrowin)
alfdife (pH 6.5-7.4)
onatpH =1

Ionization atpH = 9
Protein binding by
Protein binding by

Docume” .
E‘ Schiff base formers <AND =5

EHPhysical Chemical Properties
EHEmvironmental Fate and Transport
EHEcotoxicological Information
EHHuman Health Hazards

EProfile

Afredeﬁned
OECD HPV Chemical Categories

HAGeneral Mechanistic
— DMA binding by OASIS v.1.2

|— DNA binding by OECD

—DPRA Cysteine peptide depletion

—DPRA Lysine peptide depletion

(173/917) M: 131°C, 4.41, 1.
(63/232) M: 50 %, 21.6 Pa-..
(56/1562) M: 17.8 mg/L, 9.79..

Mo alert found

Low reactive

Low reactive == Lo_..

Moderate reactive

Moderate reactive ..

Moderate reactive

Moderate reactive ..

M: -19.1°C, 0.35, ...
M: 71 %, 00341 P...
M: 23.8 mg/L, 27.4...
M: Positive, Megati...

M: 103 *C, -91.5°._.
M: 14.9 Pa-m3/mo_..
M: 2.5 mg/L, 3 mg...
M: Negative, Megat...

M: 165;166 °C, =1...

M: 92 %

M: 0.16 mg/L, 0.32...
M: Megative, Negat...

M: 16.8, 16.7, 13.6...
M: 80 %, 6.76 Pa-...
M: 5.81E3 mgiL, 1.
M: Negative, Megat...

Inventory Affiiation e e P} o=
D HPV Chemical Categories Structure ﬁ_/_/_ Hzc\‘\io //_/‘/ ),/_/_h= é}"_CH" /,—/_
nce Type & & a [+]
US-EPA Mew Chemical Categories
i ElSubstance Identity
—CAS Number 66-25-1 50-00-0 110-62-3 3268-49-3 75-07-0 123-72-8
—Chemical IDs Einecs Mumber:20... Einecs Number:20... Einecs Mumber:20... Einecs Number:22... Einecs Mumber:20... Einecs Number:20..
hexanal formaldehyde valeraldehyde 3-(methylthio)propi... butyraldehyde
e 5 hexaldehyde pentanal methional acetaldehyde butyraldehyde, n-
e e Chemical N methanal 1-pentanal propanal, 3-{methy___ hydrol butanal
s TR e et formalin 3-{methylthio) prop... acetic aldehyde
BT formaldehyde (act....
Ll 3-{methylsulfanyl)p...
L— Structural Formula CCCCCC=0 Cc=0 CCCCC=0 CSCCC=0 CC=0 ccce=0

M:T4.8°C, 339, 0.
M: 100 %, 11.7 Pa.

M: 114 mg/l, 14.7 __.
M: Megative, Negat...

}

263 Schiff baze formers< AND>Schiff base formers > > Direct Acting Schiff Base Formers< AN
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Data Gap Filling Using Read-across

o — —

QSAR Toolbox 3.2.0.103 [Document]

. T ol : 68 %
QSAR TOOLBOX G .31- 10100 e e

b Profiling ¥ Endpoint » Category Definition » Data Gap Filling

The OECD QSAR Toolbox
for Grouping Chemicals
into Categori

Developed by

Data Gap Fn. g Method |1 [target]

(

© Read-across

@ oomAanak _ o L
Structure ,,_/_r ;,—H é’;’_CHs ﬂ_/_ 6,,—<b b
ers g

@ (Q)SAR models & &

Target Endpoint z
e 67436) [T M Negathe, Negat . M Noglive, Negal - M- Nogaie, Nogat - M- Negate, Negat M- Negate, Negat -
[ r

Human Health Hazards Genetic Toxidty In Vitro
Bacterial R e Mutation Assay (e.g. Ames Test)
Gene Mutation Salmonella typhimurium Descriptors | Pl Accept prediction

Return to matric

Read across prediction of Gene mutation,
taking the highest mode from the nearest 5 neighbours, based on 46 values from 6 neighbour chemicals,
Dbserved target value: N/A, Predicted target value: 'Negative' | Select/filter data

| Subcategorize

Positive | Mark chemicals by descriptor value

Filter points by test conditions
Mark focused chemical

Mark focused points

Remove marked chemicals/points

Clear existing marks
Selection navigation
Gap filling appreoach
Descriptors/data
Model/(Q)SAR
Calculation options
Visual options
Information
Miscellaneous

Equivocal 4

Gene mutation (obs.)

Descriptor X: [Iog Kow v]

T
LNemicalwaici

|
263 Schiff base formers< AND=5chiff base formers > » Direct Acting Schiff Base Formers<AN Create prediction by gap filling
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Annex Xl of REACH:
Grouping and Read-across

« |f the group concept is applied, substances shall be classified and
labelled on this basis.

 |n all cases results should:

* be adequate for the purpose of classification and labelling
and/or risk assessment

 have adequate and reliable coverage of the key parameters
addressed in the corresponding test method referred to in
Article 13(3)

* cover an exposure duration comparable to or longer than the
corresponding test method referred to in Article 13(3) if
exposure duration is a relevant parameter, and

e adequate and reliable documentation of the applied method
shall be provided

|- ChemicalWaich
v
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Category Reporting Format (CRF) Should Provide a Detailed Account of the
Rationale for Performing a Category or Analogue Approach

A) information about the category members

B) what the rationale/hypothesis for formulating the grouping
C) whether the purities/impurities will affect toxicity

D) the scope (domain) of the grouping

E) the endpoints covered and the extent to which the group formulated
aims to address all endpoints or a subset of these

F) Rationale for the validity of the grouping - |
G) Data matrix providing a summary of = [ e

experimental data for the grouping i ot s

Describe the molecular structure a chemical must have 1o be included in the category. Provide a brief

b hypothesis for why the category was formed: the hypothetical relational features of the category i.e. the
m e m e rS chemical similarities (analogues). purported mechanisms and trends in properties and/or activities that are
thought 1o collectively generare an associarion berween the members. All functional groups of the category
members need to be identified. If there is a mechanistic reasoning to the category, describe the foreseen mode

H) C I aSS ifi Catl O n & Lab e I I i n g i n fo rm ati 0 n of action for each category member and if relevant describe the influence of the ‘Tmode of administration (oral.

dermal, inhalation).

Category definition and its members

1.1.b. Applicability domain (AD) of the category
= = Describe the set of inclusion and/or exclusion mles that identify the ranges of values within which reliable
T h I S d O C u m e n t I S n Ot estimations can be made for category members. Clearly indicate the borders of the category and for which
chemicals the category does not hold. For example. the range of log K, values or carbon chain lengths over
which the category is applicable. The justification for the inclusion and/or exclusion rules should be reported
under Section 2) Caregory justification below.

trivial to prepare

Describe all category members as comprehensively as possible. Provide CAS numbers, names and chemical
structures of all category members.

1.3 Purity / Impurities

Provide purity/impuriry profiles for each member of the category. including their likely impact on the
category endpoints. It should be discussed which influence these impurities are thought to have on physico-
chemical parameters, fate and (eco)toxicology, and hence on the read-across.

TA INTERNATIONAL . ChemicalWaich
NCE CONSORTIUM, LTD
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Endpoint Justification

« Overarching rationale (type of groupings) provides a basis
to grouping the chemicals together but is essentially a
starting hypothesis

* Next step is to justify the grouping on the basis of
considerations such as bioavailability, reactivity,
metabolism

* And factor how these impact individual endpoints in turn —
this is where QSARSs and other information from the
Toolbox can help

ChemicalWaich
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(Q)SAR Endpoint Justifications

» Acute oral — considerations include bioavailability, chemical reactivity
and metabolism, similarity in structure, Cramer structural
classifications.

« Acute dermal — concordance with oral results? skin penetration?

» Acute inhalation — volatile substances — neutral organics appear to be
well correlated with Vapour pressure.

« Skin/Eye irritation — some overlap with the alerting groups for
electrophilicity, pKa?

« Sensitisation — alerting groups encoding electrophilic features, Log
Kow may be a consideration for some reaction types.

ChemicalWaich
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(Q)SAR Endpoint Justifications

« Mutagenicity — lots of focus on Ames but little on other
endpoints let alone in vivo endpoints

« Carcinogenicity — empirical binary QSAR models exist i.e.
yes/no prediction but are of limited utility in terms of
providing mechanistic justification

* Reproductive/Development — handful of empirical models,
some (Q)SARs on estrogen binding

* Repeated dose toxicity — handful of empirical models which
aim to predict LOAEL but not sophisticated to estimate
likely target organs.

Read-across prone to uncertainty — how can one relate structure to
such a downstream endpoint with any reliability?

ChemicalWaich
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Current Approach for Non-testing Development
and Application

Not mechanistic...

Can relating structure to such
downstream adverse outcomes be
performed with sufficient
scientific confidence?

-
PETA INTERNATIONAL . ChemicalWWaich
| 1M NTLININALIN M\l
SCIENCE CONSORTIUM LTD GLOBAL RISK & REGULATION NEWS
) g [ \| | | |
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AOP: Offers a Framework for Developing Non-
testing Approaches Differently

Adverse Outcome Pathway

'l =
Macro-Molecular Cellular Organ Organism Population
Toxicant Interactions Responses Responses Responses Responses
Receptor/Ligand Gene Altered Lethality
Interaction Activation Physiology Structure

Impaired
Protein Disrupted Development ;
Production [* HDI‘I"IEDE%EISiS i P ] Recruitment

Chemical
Properties

DNA Binding

Protein ; Impaired ——
Oxidation Altered Altered Tissue Reproduction Extinction
Signaling Development
: or Function Cancer
Protein
Depletion

| MIE 5 KE, 3| KE,, 3 KE, = A0 |

An AOP represents existing knowledge concerning the sequence of events and
causal linkages between initial molecular events, ensuing key events and an
adverse outcome at the individual or population level.

PETA INTERNATIONAL . ChemicalWWaich
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Why are AOPs Important?

« A framework to organise information

 AOPs provide the linkage from chemistry, through the MIE to
Adverse Effect

« Data from key events provides support to, and will enhance, read-
across especially for regulatory acceptance

« Data from key events will support definition of domains for MIEs

o Willinform ITS or IATA for risk assessment and provide a roadmap
for future QSAR development

ChemicalWaich
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Refining how non-testing approaches are
developed in the context of an AOP

Molecular
Initiating
Events
(MIES)

QSAR QSAR
Chemistry/
Biochemistry

1. Identify Plausible MIEs
2. Explore Linkages in Pathways to Downstream Effects

3. Develop QSARs to predict MIEs from Structure or characterise
other KEs as SARs

Systems
Biology

PETA INTERNATIONAL . ChemicalWatch
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Implementation of AOP for Skin Sensitisation in
the OECD QSAR Toolbox

Input target chemical by CAS number

autoxidised to methyl quinone

S — I

CHs QSAR TOOLBOX ( ™ ) iy o

» Profiling } Endpoint » Category Definition  » Data Gap Filling

Document Single Chemical Chemical List
B = X z N ' 4 O 4 A 8

MNew Open Close Save CAS# Mame Structure Select Delete Query ChemlIDs OB Inventory List

—_— (R .Filter endpoint tree. .. 1 [target] |
—O -D_cncument_l

¥ C1(C)C(=0)C=CC{=0)C=1 CH;

Structure D:C>: a

ElSubstance |dentity

—CAS Number 553-97-9

— Chemical IDs Einecs Mumber:2090562
methyl hydroguinone

p-toluguinone
2-methyl-1,4-benzoquinone
—Chemical Name methyl-p-benzoguinone
2 5-cyclohexadiene-1.4-dio_..
p-benzoguinone, 2-methyl-
2-methylcyclohexa-2,5-dien...
2-methyl-p-benzoguinone
L— Structural Formula C1{C)C(=0)C=CC(=0)C=1
EHPhysical Chemical Properties
EEnvironmental Fate and Transport

EIEcotoxicological Information

ChemicalWWaich

PETA INTERNATIONAL A
SCIENCE CONSORTIUM., LTD.

Slide 48 of 60



Overview of the AOP implementation in the OECD
QSAR Toolbox: Activating the AOP
2 8 8 6 6

- = ol 1
QSAR TOOLBOX Lla 10100
» Input » Profiling » Endpoint » Categary Definition  » Data Gap Filling » Report

Document Single Chemical Chemical List
I = X 1] N & & |

= Qpen Close CAS# MName Structure s Delete Query C LB Inventory List

Set target chemical for AOP

Documents Filter endpoint tree...
-Document_1 .
Structure :C): S ] [ AOP scheme for skin
e sensitisation appears

EHSubstance Identity

Full names
1 - Protein binding alerts
2a - in chemico Peptide depletion assay DPRA (Cys)
2b - in chemico Peptide depletion assay DPRA (Lys)
2¢ - in chemico Glutathione depletion assay GSH (RC30)
2d - in chemico Adduct formation assay LC-MS

- in vitro Keratinocyte ARE (EC1.5, EC2, EC3) :
4a - in vitro Dendritic cell activity assay h-CLAT (expression |-
4b - in vitro Dendritic cell activity assay MUSST (expression |-
5 - in vivo Organ response (LLNA) i
6 - in vivo Organism response (GPMT)

Target chemical Info panel [ About ] Unassigned predictions bucket

C1C)c(=0)c=CC(=0)C=1

Set tree hierarchy...

[ Export CASIist f Activate AOP

Eé,l Export
Eomonath
L Activate AOP

PETA INTERNATIONAL 5. ChemicalWaich
SCIENCE CONSORTIUM, LTD.
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Overview of implemented AOP scheme

Key node Key event
@ Protein binding alerts > Protein binding — in

- silico/theoretical
in chemico Peptide depletion assay DPRA (Cys)

in chemico Peptide depletion assay DPRA (Lys)

@ in chemico Glutathione depletion assay GSH (RC50)

Protein binding
potency in chemico

in chemico Adduct formation assay LC-MS

@ in vitro Keratinocyte ARE (EC1.5, EC2, EC3)

in vitro Dendritic cell activity assay h-CLAT (expression of CD54 and CD86) - —> Cellular response

in vitro Dendritic cell activity assay MUSST (expression of CD86)

@ in vivo Organ response (LLNA) > Organ response

@ in vivo Organism response (GPMT) > Organism response
= ChemicalWaich

, N GLOBAL RISK & REGULATION NEWS
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Enhancing Read-across

 AOP for skin sensitisation is the first AOP that has been
Implemented into the Toolbox

 Enables a read-across to be enhanced with information from other
downstream key events thereby increasing the confidence in the
prediction made and thus its regulatory applicability

ChemicalWaich
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a) What existing
data and data
types are available?

1

Additional Data,
Method Needs

Insufficient confidence
What AOP-IATA tools/assays
can be applied or need to be
developed to generate data

to make the decision?

NICODT | A A ™
N N iV LI L

AOP-Informed IATA

|ATA
e.g. QSARs, Read-across,
ITS

Is data input adequate

—

Regulatory
decisions

b) Is there an AOP that is

applicable to the regulatory
application of interest?

to make regulatory
decision?

c) Regulatory Applications
Screening

Prioritization
Classification & Labeling
Hazard Assessment

Risk Assessment

ChemicalWaich
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ake Home Messages - 1

« REACH 2018 represents a significant task of compiling the
iInformation requirements for Annexes VIl and VIII for a large number
of substances

« Annex IX provides opportunities for using adaptations prior to any
experimental testing

e Considerations include:
 Has the substance already been registered by another party?

« Are there promising analogues to explore read-across within an
analogue/category approach?

 How many datagaps and for which endpoints? This will drive the
practical strategy of whether QSARSs or grouping approaches are
more feasible

ChemicalWaich
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Take Home Messages - 2

« QSARs are most effectively used for ecotox, efate and physchem
endpoints as replacement values and as supporting information for
“simpler” mammalian endpoints within an IATA

« The OECD principles need to be evaluated for the QSAR(s) and
documented in an QMRF together with an QPRF for the prediction
itself

* For “more complex” endpoints such as repeated dose 28 day or
developmental toxicity screening tests — an analogue/category
approach is likely to be more effective — an overarching hypothesis
and evidence to support the read-across is essential — (Q)SARs can
be helpful in providing some of this evidence

ChemicalWaich
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ake Home Messages - 3

* In future, Tox21 approaches using an AOP construct offer prospects
for providing different type of information that is structured in an
mechanistic IATA

 This also has implications for how read-across could be justified in
future or how QSARs might be developed and applied

 To date an AOP for skin sensitisation has been successfully
Implemented into the OECD Toolbox to facilitate such a step change
In read-across enhancement

A number of software tools, technical guidance and literature
references are available that could be helpful — see useful links pages
for a non exhaustive selection

ChemicalWaich
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Useful Links - 1

Domain tools

http://ambit.sourceforge.net/download _ambitdiscovery.html

http://oasis-Imc.org/

Technical regulatory guidance

https://eurl-ecvam.jrc.ec.europa.eu/laboratories-research/predictive _toxicology

http://echa.europa.eu/documents/10162/13632/information_requirements_r6_en.pdf

http://echa.europa.eu/support/grouping-of-substances-and-read-across

http://echa.europa.eu/practical-quides
OECD Toolbox

http://www.qgsartoolbox.org/

Industry guidance and experiences
ECETOC TR116 Category approaches, read-across, (Q)SAR

Blackburn, K., and Stuard, S. B. A framework to facilitate consistent characterization of read across
uncertainty. RegToxicol Pharmacol 2014, 68, 353-362.

-y ChemicalWaich
/
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http://ambit.sourceforge.net/download_ambitdiscovery.html
http://oasis-lmc.org/
https://eurl-ecvam.jrc.ec.europa.eu/laboratories-research/predictive_toxicology
http://echa.europa.eu/documents/10162/13632/information_requirements_r6_en.pdf
http://echa.europa.eu/support/grouping-of-substances-and-read-across
http://echa.europa.eu/practical-guides
http://www.qsartoolbox.org/

Useful Links - 2

Ankley, G.T., Bennett, R.S., Erickson, R.J., et al. (2010). Adverse outcome pathways: a conceptual
framework to support ecotoxicology research and risk assessment. Environ Toxicol Chem 29, 730-741.

Ball N, Bartels MJ, Budinsky, RA, Klapacz J, Hayes SM, Kirman CR, Patlewicz GY. The challenge of using
Read-Across within the EU REACH regulatory framework; how much uncertainty is too much? Dipropylene
Glycol Methyl Ether Acetate, an exemplary case study. Reg. Toxicol. Pharmacol. 2014, 68: 212-221.

Patlewicz G, Ball N, Booth ED, Hulzebos E, Zvinavashee E, Hennes C. Use of Category approaches, Read-
across and (Q)SAR: General considerations. Reg. Toxicol. Pharmacol. 2013, 67(1): 1-12.

Patlewicz G, Roberts DW, Aptula A, Blackburn K, Hubesch B. Workshop: Use of ‘read-across’ for chemical
safety assessment under REACH. Reg. Toxicol. Pharmacol. 2013, 65(2): 226-228.
http://dx.doi.org/10.1016/j.yrtph.2012.12.004

Patlewicz G, Chen MW, Bellin CA. Non-Testing approaches under REACH — help or hindrance? Perspectives
from a practitioner within Industry. SAR QSAR Environ. Res. 2011, 22(1-2): 67-88.

Cronin MTD et al (2013) Chemical Toxicity Prediction: Category Formation and Read-Across. Royal Society of
Chemistry.

Cronin MTD and Madden JC (2010) In Silico Toxicology. Principles and Applications. Royal Society of
Chemistry.

Tollefsen, K. E, Scholz, S., Cronin, M. T., et al. (2014). Applying Adverse Outcome Pathways (AOPSs) to support
Integrated Approaches to Testing and Assessment (IATA). Reg Toxicol Pharmacol, in press.

ChemicalWaich

Slide 58 of 60


http://dx.doi.org/10.1016/j.yrtph.2012.12.004

Useful Links - 3

The next training course for the OECD Toolbox is in Barcelona from
Nov. 17-to Nov. 21, organized by ReachMonitor
(http://www.reachmonitor.com/index.php?lang=2&aptd=0) and
delivered by LMC — developers of the OECD Toolbox
(http://www.oasis-Imc.org/).

ChemicalWaich

Slide 59 of 60


http://www.reachmonitor.com/index.php?lang=2&aptd=0
http://www.oasis-lmc.org/)

hank Youl!

... any guestions?
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Thank you for attending

What did you think about the webinar?
Flease take part in our email survey
(in your inbox now)

A downloadable recording of this
presentation (with slides) will be
available shortly.

If you have any questions, please contact
Lorna (lorna@chemicalwatch.com)

Webinar 2: Skin irritation and corrosion, 11 Nov, 4pm GMT

Webinar 3: Serious Eye Damage and Eye Irritation 4 Dec, 4pm GMT
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