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Overall aino promote the development, assessment, acceptance
Implementation of comgwased methods potentially suitable for the
regulatory assessment of chemicals

ApplicationsSREACH, Water Framework Directive, Cosmetics Dire
Biocides Directive, Plant Protection Products Directi\

Main approaches: SAR, QSAR, molecular modelling, ranking

Computational methods provide information for use in hazard an
assessmert inbestingo or alternat|

http://ecb.jrc.ec.europa.eu/gsar/
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Exposure estimation Data evaluation Hazard identification

Data set I —\%ponse assessmefnt

Emission rates I Toxicity data

| l | Risk =
Environmenta Hazard Exposure

distribution Extrapolation

Exposure levels, No-effect
intakes levels
\ Risk characterisation
—

Exposure vs No-effect Level
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Exposure estimation Data evaluation Hazard identification

Data set I —\%ponse assessmeft

Emission rates I Mechanistic information Toxicity data

l | Risk =
Environmenta :
distribution Hazardk Exposure Extrapolation

Equsure levels, Threshold of No Concern No-effect
intakes levels

\ Risk characterisation

— Exposure vs No-effect Level
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|l nf ormati on requirements ar ¢

Nl nformati on on 1T ntrinsic pi
means other than tests, provided that the conditions set out In
ar e (Ariele 18)

(Animaljestingcanbe reducedr avoidedyin r e p traaitonah
testdatawithpredictionsrequivalerdt at a o

é howeveanumbeofconditionapply
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In vitro chemical groups

@yl Iy,
Endpoint-specific

Exposure strategy ‘\(her exis@

information information

‘ C&L, risk assessment, PBT (vPvB) assessment ‘

|

chemicals ? measures
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Knownnformatioon the propertyf a substancésourcechemicalis
usedto makea predictiof the samepropertyor anothesubstance
(targethemicathatisconsidered s i mi | ar o

Source chemical |Target chemical

Property fﬁl
1,2Benzenedicarboxylic acid, diethyl phthalate
bis(2ethoxyethyl) ester

) Acute fish toxicity? 0
N o
T

Dmnﬂ

Known to be harmful: 1 <log LC50 < 2 Predicted to be harmful
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Theanalogue approaefers to the grouping of chemicals and applica
readacross for a single endpoint based on a relatively small numbe

analogues

oneto-one

manyto-one

Substance 1 Substance 2

Property

g

1

reliable data point

1

missing data point

Substance 1 Substance

Property

1

&L ™

Substance 3
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Chemical 1 Chemical 2 Chemical 3 Chemical 4

oo “ ;‘1 1 readacross
perty 1 M

Property 2 . = : . —— .

Property 3 1 . t

Property 4 s s s s I

Trend analysis

Activity 1 [ 1 L t t ] 4_I

Activity 2
Activity 3 1 : 1 1 reliable data point
Activity 4 : : : : 1 missing data point

Thecategory approaeffers to a wider approach, based on more analog
multiple endpoints, and in which trends are also apparent



JRC Adequacy of (Q)SAR prediction
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In order for a (Q)SAR result to be adequ
for a given regulatory purpose, the s

. " . ) Scientifically” £ §S£AR
following conditions must be fulfilled: / valid QSAR '% el | spleabcto
]

Adequate
(Q)SAR
result

2‘ (Q)SAR model

) applicable to

A the estimate should be generated by a

valid (reliable) model q OMRF /
9 (VN A R

A the model should be applicable to the REREEE
chemical of interest with the necessary ()SAR model relevant

level of reliability ’ QPRF to regmrpose

A the model endpoint should be relevant for

the regulatory purpose
—} QPRF

http://ecb.jrc.ec.europa.eu/qsatboqdsir

S

L.>>




EUAN:mSE Standardised (Q)SAR Reporting Formats

The need for oadeqguate and rel.
standardised reporting formats:

A (Q)SAR Model Reporting Format (QMRF) is a robust summary of a
model, which reports key information on the model according to the Ol
validation principles

A (Q)SAR Prediction Reporting Format (QPRF) is a description and
assessment of the prediction made by given model for a given chemic

\
Models

QSAR . | Prediction
methodology 1 (QMRF) (QPRF)

_—v
Biological activity I I

Validation Assessment
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QMRFeaptures information on fulfilment of OECD validation principles
judgement or nvalidity statemen

A (Q)SAR should be associated with the following information;

adefined endpoint

anunambiguous algorithm

a definedpplicability domain

appropriate measuregaufdnesstit,robustnesandpredictivity
amechanistic interpretatiomossible

a b~ WO DR

A Principlesadoptedby 37h Joint Meetingof ChemicalsCommitteeand Working
Partyon ChemicalsPesticides Biotechnologyl ~-19Nov2004

A ECBpreliminanyGuidancéocumenpublishedn Nov2005
A OECDGuidancéocumenpublishedn Feb2007
A OECDGuidancesummariseih REACHjuidancglRandCSA)
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QPRFeaptures information on the substance and its prediction, and is |
to facilitate considerations of the adequacy of a prediction

1
2.
3.
A4

Substance information
General (administrative) information on QPRF

Information on prediction (endpoint, algorithm, applicability domain
uncertainty, mechanism)

Adequacy (optional, legistapenific, and includes judgement and
Indicates whether additional information i1s needed for WoOE assess

A Assessment aflequacglepends amliabilitandrelevancef prediction,

but also on the availability of other information, and the consequence

wrong

A Not just a scientific consideration, but also a policy decision
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Wi Outline of a notesting strategy 1’1?

1. Existing informat

¥

lon

2. Preliminary assessment of reactivity & fate

3

3. Classification schemes & structuraJI alerts

3

\

Working Matrix

A B|C

Chemical

Metabolite 1

4. Preliminary assessment of reactivity, fate &

v

5. Chemical grouping &-eeadss

v

6. QSAR!

V)

> Metabolite 2

toxicity
Assess adequagy

Conclusioaor

_/

targeted testi
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Wi Step 1: Information collection 1}&3

A Chemicalompositioftomponentsurity/impuriyofile)
A Structurgeneratioandverification
A Keychemicdkaturegfunctiongroupsprotonatiostatesisomers)

A Experimentdhta physicochemigabpertiegeco)toxicitiate
AFreelyaccessibleebresourceESISChemSpidd?ubChenAMBIP)
ADatabases freelyavailableoftwaréool OECIoolbox)
ACommercidatabasegV/iticg )

A Estimatedata pregenerate@SARorreadacrosestimates

AFreelyaccessiblerebresource€ChemSpidddanisitQSARIatabase)
AChemicalategorgatabase@ECDoolbox)
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o, EUropearchemicalSubstance$nformatiorSysten

/= ESIS (European chemical Substances Information System). - Windows Internet Explorer |:||§||X|
GB hd |ﬂ http:flech.jro.ec.europa, eufesis/ v||£| |zl |Live search ||j:l |v|
w EESIS (European chemical Substances Information Syst... ]_l @ v @ M @Page b @Taals o

ES'S » : European chemical Substances Information System

ESIS  EINECS ~ ELINCS NP | L ¢ " HPVALPV ~ IUCLIDDS ~ ORATS

- Suhstance Mame + B hexanal m

ESIS (European chemical Substances Information System), is an IT System which provides you with information on
chemicals, related to:
« EINECS (European Inventory of Existing Commercial chemical Substances) O.J. C 146A, 15.6.1990,
+ ELINCS (European List of Notified Chemical Substances) in support of Directive 92/32/EEC, the 7th amendment to
Directive 67/548/EEC,
MNLP (Mo-Longer Polymers),

BPD (Biocidal Products Directive) active substances listed in Annex | or |A of Directive 98/8/EC or listed in the so-called
list of non-inclusions,

PBT (Persistent, Bioaccumulative, and Toxic) or vPvB (very Persistent and very Bioaccumulative),

C&L (Classification and Labelling), substances or preparations in accordance with Directive 67/548/EEC (substances)
and 1999/45/EC (preparations),

Export and Import of Dangerous Chemicals listed in Annex | of Regulation (EEC) No 304/2003,

HPWCs (High Production Volume Chemicals) and LPVCs (Low Production Volume Chemicals), including EU
Producers/importers lists,

IUCLID Chemical Data Sheets, IUCLID Export Files, OECD-IUCLID Export Files, EUSES Export Files,

Priority Lists, Risk Assessment process and tracking system in relation to Council Regulation (EEC) 793/93 also known
as Existing Substances Regulation (ESR).

b
by Rémi ALLAMOU - CPS8.Q - IHCP - JRC - European Commission

ESI5S (European chemical Substances Information System)

esis_reponse.php | | | | | | -°Internet | @llDD% T

http://ecb.jrc.ec.europa.eu/esis
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EUROPEAN COMMISSION -

A Structure Generation from Name i ACD Labs Name

A Validation of structures by CAS-Registry random sample

A Manually refinements, data mining e.g. DSSTOX

A Merge, filter, standardisation of structure representation for
organic substances

A Descriptors: substance identification and estimated physical-
chemical data (ACDLabs, Pipeline Pilot, ADMET Predictor)

http://ecb.jrc.ec.europa.eu/qgsar/information-sources/ec_inventory/
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EUROPEAN COMMISSION Intitute for Hoalth

nnnnnnnnn roh‘h
Availability of Structures and public experimental
data for Pre-registered substances
160000
144953
140000
120000
100000
18556
80000
59718
40000 34160 5660 30419
20000 8746
115
387 290
O 1 1 1 -
All Registration 2010 Registration 2013 Registration 2018
O PRS B PRS structure generated O DSSTOX
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NTS validation
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200

150

100

49 46
50

=
0 [ o

Random CAS NTS structures NTS ok NTS NTS Warning*
sample structures *Dictionary*

O total @ Validation ok
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logP, pKa, logD, Water Solubility by ADMET Predictor, see benchmarking:
Calculation of molecular lipophilicity: State-of-the-art and comparison of logP
methods on more than 96,000 compounds, Mannhold, R.; Poda, G.I.; Ostermann,
C.; Tetko, I.V. Journal of Pharmaceutical Sciences 2009, 98(3), 861-893.

PRS Protonation state

I
fraction + charge > 0.9 5091

fraction + charge > 0.1 < 0.9 2364

fraction + charge > 0 < 0.1 | 9p92

fraction - charge > 0.9 | 11222

fraction - charge > 0.1 < 0.9 2549

fraction - charge > 0 < 0.1 | 6504

fraction Twitter > 0.9 [[7]1126

fraction Twitter > 0.1 < 0.9 [[]1127

fraction Twitter > 0 < 0.1 | 9526

neutral at pH 7.4 | | | | | 23041

0 5000 10000 15000 20000 25000




EUAN;{&E ENDDA Endcrine Active Chemicdlstabase

webaccessible database under development



