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Disclaimer
The screening methodology was developed in the context of an impact
assessment and cannot replace the regulatory decision making process of

determining the chemicals considered as having endocrine-disrupting
properties.

The methodology aims at estimating which substances may fall under the
different ED IA policy options.

The methodology is based on a screening of existing evidence (desk
work). No additional experimental data, experimental screening or
discussion in scientific committees is foreseen.

The screening does not substitute full evaluations of individual substances
to be carried out in the context of chemical legislation. Therefore, the
screening does not pre-empt the regulatory conclusions that may
eventually be made on the basis of such evaluations.




Scope of the screening methodology

- To assess in a limited amount of time the potential endocrine
disrupting properties of approximately 700 substances subject to:

* Plant Protection Products Regulation (PPPR) (approx. 400)
- Biocidal Products Regulation (BPR) (approx. 100)

 REACH Regulation
« Cosmetic Products Regulation
- Water Framework Directive (WFD)

Sample of approx. 200
substances

1 Apply the four policy options for criteria for identifying EDs in EC
Roadmap based on available data

d http://ec.europa.eu/smart-
requlation/impact/planned ia/docs/2014 env 009 endocrine disr
uptors en.pdf -



http://ec.europa.eu/smart-regulation/impact/planned_ia/docs/2014_env_009_endocrine_disruptors_en.pdf
http://ec.europa.eu/smart-regulation/impact/planned_ia/docs/2014_env_009_endocrine_disruptors_en.pdf
http://ec.europa.eu/smart-regulation/impact/planned_ia/docs/2014_env_009_endocrine_disruptors_en.pdf
http://ec.europa.eu/smart-regulation/impact/planned_ia/docs/2014_env_009_endocrine_disruptors_en.pdf
http://ec.europa.eu/smart-regulation/impact/planned_ia/docs/2014_env_009_endocrine_disruptors_en.pdf

Option 1. No policy change.

Interim criteria set in the BPR and the PPPR to be applied.

Substances are or may be considered as EDs if they are or have to be
classified as:

e CLP "carcinogenic category 2" and "toxic for reproduction category 2",
OR

o CLP "toxic for reproduction category 2" and "toxic effects on the
endocrine organs”

Substances not fulfilling above criteria will be considered not ED according
to interim criteria




Option 2. EDs identified according to
WHO/IPCS definition

An endocrine disrupter is an exogenous substance or mixture that alters
function(s) of the endocrine system* and consequently causes
adverse health effects in an intact organism, or its progeny, or
(sub)populations” (IPCS/WHO, 2002).

Two elements: adversity and *endocrine disrupting mode of action

Need evidence for both




Option 3: WHO definition and additional
categories

Option 3 proposes two additional categories based on the strength of

evidence for fulfilling the WHO/IPCS definition:

« Catl (fulfils WHO definition, equivalent to option 2)

- Cat II (suspected ED) —evidence insufficient to place in Cat I

- Cat III (endocrine active substance) —evidence insufficient to place in Cat
I1

Substances not fulfilling any of these
categories designated 'unclassified’




inclusion of potency

Option 4: WHO definition with the™

Potency refers to the amount of substance necessary to produce a certain

effect. A substance A which produces an effect at 5 mg is 10 times more

potent than a substance B which produces the same effect at 50 mg.

' Dose-Response Curves
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INFORMATION REQUIREMENTS
AND DATA SOURCES




Information requirements

Option 1. Interim criteria
ED / unclassified

|

Option 2. WHO definition
ED / unclassified

Option 3. WHO definition & categories
ED / suspected ED / endocrine active / unclassified
.

Plausible link
Potency (option 4)

Option 4. WHO definition & potency
ED / unclassified

)

|

> [ CLP classification

s

Endocrine activity
\§

s

Adversity ED
\§

s

Adversity non-ED
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Focus

* Focus on EATS (Estrogens, Androgens, Thyroid,
Steroidogenesis), so endocrine disruption via other modes of
action not assessed

- Mammalian toxicity: reproductive toxicity, carcinogenicity and
repeated dose toxicity

- Ecotoxicology focus on fish and amphibians, to a limited extent
birds (not invertebrates)
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OECD CONCEPTUAL FRAMEWORK

Level 1: Existing data and non-test information (incl. QSAR)

Level 2: In vitro assays providing data about selected endocrine mechanism(s)/pathway(s)
Level 3: In vivo assays providing data about selected endocrine mechanism(s)/pathway(s)
Level 4: In vivo assays providing data on adverse effects on endocrine-relevant endpoints

Level 5: In vivo assays providing more comprehensive data on adverse effects on
endocrine-relevant endpoints (more extensive part of organism life cycle)

OECD Guidance Document 150

Joint 1 2

Research
Centre




Data Gathering: sources

Rely on already existing readily accessible information

Primarily: evaluated data from the existing regulatory assessment
reports, including EFSA conclusions, MS Draft Assessment Reports, MS
Competent Authority Reports, REACH restriction dossiers, Support
documents for identification of SVHC, opinions of Scientific Committee on
Consumer Safety (SCCS).

Supplemented by additional information: gathered from databases
focusing on endocrine effects including non-regulatory studies such as
JRC's Endocrine Active Substances Information System, TEDX, SIN list,

ToxCast, EDSP WoE analyses and targeted literature searching
13




ASSUMPTIONS AND LIMITATIONS

Regarding data quality

- All data in the regulatory documents are assessed (peer
reviewed) and relevant by default

- Published scientific literature are reliable

Regarding data relevance

- All mammalian data are human relevant, unless specifically
stated otherwise

- Understanding of the endocrine system of many invertebrate
species is limited, the focus for ecotoxicological effects is on
mammals, fish, amphibians and to a limited extent on birds

14
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Option 1 - Interim Criteria

classiiize 2 Yes Classified as carcinogen Yes
Reproductive toxicant
Cat 2?
Cat 2?
No l No
No ] ] ) Yes
Toxic to endocrine

organ? J
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Options 2 to 4 ED CAT I, 11, I1I

Collect ED relevant
toxicological data

{ Data processing }

l

Apply decision
tree including
limited WoE

17




Data processing

Data Processing for options 2 to 4

Category
In vitro mechanistic

In vivo mechanistic & in vivo
hormone levels

Adversity - EATS specific

Description
Scientificliterature, ToxCast

OECD CF Level 3 assays plus hormone
levels

Endpoints that can be specific for
Estrogen, Androgen, Steroidogenesis
or Thyroid pathways

Endpoints potentially sensitive to, but
not specific for, EATS pathways

Non EATS related effects, including
food intake, systemic toxicity, body
weight change etc.

18



Options 2 & 3

ED CAT I, II, III

Apply decision
tree including
limited WoE

European
Commission
Yes EATS specific ves
adversity (C)?
Mo, anly M

Mo, only general adverse effects

Pattern of ED effects
self-diagnostic (list)?

Yes [ Prausisie tink>
-

J

v
!
8
1]
3
o,
L
0
L

Yes

k.

-~
3 Plausible link?
—

S
3

es

INo

!

J

Yes

k.

v
@

es

;

Catlll

-
In vivo mechanisti Yes « | Plausible link?
y
Mo I Mo
h 4
- T Yes o
In vitro mechanistic Plausible link?
effects (A)7?
.y Iy
I Mo
Mo

|

In vive mechanistic
effects (B)7?

e

In vitro mechanistic
effects (4)7

Catlll

h 4

Mo

1

19



Path 1 leading to Cat 1
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Potential Cat
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Path 2 leading to Cat 1
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Path 3 leading to Cat I
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Path 4 leading to Cat 1
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Options 2 & 3 - ED Categories II & III

Cat 11
- Specific in vivo effects, indicating endocrine specific effects (level 4 and 5) not
secondary to generalised systemic toxicity, but without supporting

mechanistic evidence (in vivo, in vitro), plausibly linking to observed adverse in
vivo effects

- Positive mechanistic in vivo (level 3) evidence, without in vivo evidence of
adversity from level 4 and 5 assays

Cat III

*  No in vivo evidence indicating endocrine specific effects (level 4 and 5) but
mechanistic evidence in vitro.

Unclassified
* No in vivo effects, indicating endocrine specific effects (level 4 and 5) and no

mechanistic evidence (in vivo, in vitroi. y
égggurch

Centre




Assessment under option 4 - potency

Potency-based STOT-RE Cat 1 & 2 trigger values (from CLP)
proposed as cut-off criteria

Indicate for all EDs under option 2 whether there is an
observed ED effect at or below the designated
guidance value

If above guidance value not considered ED
(unclassified) for purposes of IA.
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OPTION 1
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RESULTS

OPTION 2 &3

OPTION 4

Mammalian Ecotox
Question Answer Reasonin Question Answer Reasonin Answer Reasonin Answer Reasonin
(Yes/No g {Yes/No . (Yes/No . {Yes/No) .

CLP-harmonised
"carcinogenic category 2"

Is there evidence of adversity that may or may not be EATS-
specific in an intact organism, or its progeny, orin a

(sub)population?

CLP-harmonised "toxic for
reproduction category 2"

Is there evidence of Adversity — EATS specific in an intact
organism, or its progeny, or in a (sub)population?

toxic effects on the
endocrine organs.

Is there evidence of in vivo mechanistic and/or in vivo
hormone levels information?

CLP-proposal "carcinogenic
category 2"

Is there evidence of in vitro mechanistic information?

CLP-proposal "toxic for
reproduction category 2"

Is there evidence of a plausible link between in vitro/in vivo
mechanistic information and the observed EATS-specific or
non-specific adversity?

Evaluation result

Joint
Research
Centre
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Practical Implementation

» Draft Screening Methodology submitted to contractor,
includes:-

» data sources to be consulted
> type of data to extract
» template for recording and summarising data

» decision trees to follow to apply options for criteria in a
systematic manner to 700 substances,

27
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Workflow
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of screening methodology

Source Documents

Regulation (EU) n°528/2012
ing the making on the
market and use of biocidal products
S b ~ 1. Dat llecti
= « Data coliection
Competent Authority Repo
Assessment report *
[PP———— * Tk
o s *
ok
* * OPINION ON * *
LA * *
ol * xk
Draft Assessment Report (DAR)
- public version -
* In vitro
+ Mammalian toxicity
»  Wildlife toxicity
o ) B c ) E 6 W | L [
a
||
peftoss St ‘Study guideline (OECD/US Reporting. Routeof  Durationof Duration u-m." Sex(effect  Lowest . e
. oty P EPA)or remarks en TP gt cmm o Efectdose trpe trge!
5 Mammalian i viv- Repeateddose Chronictoicy OECDA3. 05 Dog onal 1 Years  Adut " Organ histopthology [Notinlist]
10 Mammalianin vivo- Repeated dose  Chronictoxicty OECD4 05 Dog onal 1 Years  Adut [ » Organ histopthology Brainhistopathology
11 Mammalian n vivo- Repeated dose_ Chroni toxicty OECD43 05 Do onal 1 Years  Adut F ) Clinicalchemistry Taand T level
4 dc OECD40T 05 Rat Ol B Days Aduft M+ Norelevant effect observed Norelevant effects
13 Mammalian invivo- Repesteddose_ Chronictoxicity OECDE2 205 Rat onal 1 Years  Adut F £ Inlfe cbservation Growth
14 Mammalian invivo-Repested dose _ Chronictoxicity OECDE) 205 Rat onal 1 Years  Adut F £ Organ Weight Kichey weight
15 Mammalian invivo-Repested dose _ Chronictoxicy OECDER2 205 Rat onal 1 Years  Adut F | Organ Weight Liverweight
16 Mammalian invivo- Repested dose _ Chronictoxicy OECDE2 05 Rat onal 1 Years  Adut [ 8 Organ histopthology Lung histopathology
17 Mammalian i vivo- Repeated dose  Chronictoxicty OECDES2 05 fat onal 1 Years  Adut F ) Organ histopthology Lung histopathology
18 Mammalian invivo - Repeated dose  Chronictoxicity OECD 452 05 Rat Oral 1 Years. Adut F 0 Inlife observation Systemictonicity
19 Mammalia invivo - Repeated dose  Chronictocty OECDESL ms Rt onl 1 Vers  Adut M 1w Organ histopathology Testshistopathology = gum -
s w2 s Mk U ;g ey 2. Data classification
peated d OECDES3 05 Rat onal 2 Years  Adut w 18 Organ hstopthology Kidney histopthology
2 peated d OECDES3 05 Rat onal 2 Years  Adult F 7] Organ histopthology Kidney histopthology
Fl peated d OECDES3 5 Rat onal 2 Years  Adut " 18 Organ Weight Kichey weight
) peated d OECDES3 06 3 onal 2 Years  Adut F ) Organ Weight Kichey weight
2 0KCD453 06 fat onal ] Years  Adut [ 18 Organ hstopthology Lung histopathology
44 0ECD4S3 ms Rt onl 2 Yeas  Adult F w Organ istopathology Lung histopathalogy
il 4 OECD453 05 Rat Ol 2 Years Adult F » Inlife observation Systemictoricity
| peated d OECDES3 05 Rat onal 2 Years  Adut " m Organ hstopthology Testishistopathology
28 Mammalian invivo-Repested dose_ Crtinogenicity OECD &L W5 Mouse onal B Months  Adult " Norelevant effect bserved Norelevant effects
30 Mammalian invivo-Repested dose_ Crtinogenicity OECD&sL W5 Mouse onal B Months  Adult F Norelevant effect bserved Norelevant effects 2 9
| 010k OECDEI5. 06 3 onal % Weeks Aduk(FOF1) M 419 Inlife cbservation Body weight
* OECDI5. 06 fat onal » Weeks Aduk(FOsl) a5 Inlife cbsevation Body weight
o100k OECD4I5. 5 fat onal » Weeks  AduR(FOD) M a9 Inife cbservation Food consumption
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Information requirements

Option 1. Interim criteria
ED / unclassified

> [ CLP classification

|

Option 2. WHO definition
ED / unclassified

Option 3. WHO definition & categories
ED / suspected ED / endocrine active / unclassified
.

Option 4. WHO definition & potency

ED / unclassified

Plausible link
Potency (option 4)

)

|

s

Endocrine activity
\§

s

Adversity ED
\§

s

Adversity non-ED
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Classification as C or R (cat 2)

Harmonized classification

Plant protection products (EU Pesticide Database)
Biocidal products (C&L Inventory)

Other (C&L Inventory)

Proposed classification (if newer)

Plant protection products (DAR/EFSA conclusion)
Biocidal products (CAR)
Other (CLH report, ECHA website)

If present in more than one category: all collected
If no classification found, indicated in data sheet
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For the purpose of impact assessment...

Endocrine organ

«  Hormone secreting organs and their targets that are included in
the OECD GD 150

This includes: mammary gland, accessory sex glands (e.g. Cowper’s gland,
seminal vesicles, prostate gland, bulbourethral glands, Glans penis), testis, epididymis,
penis, cervix, uterus (endometrium), vagina, hypothalamus, pituitary, thyroid,
adrenals, ovaries, placenta, Levator ani/bulbocavernosus muscles (LABC)

Joint 3 2
Research
Centre




Information requirements

Option 1. Interim criteria
ED / unclassified

> [ CLP classification

|

Option 2. WHO definition
ED / unclassified

Option 3. WHO definition & categories
ED / suspected ED / endocrine active / unclassified
.

Plausible link
Potency (option 4)

Option 4. WHO definition & potency
ED / unclassified

)

|

s

Endocrine activity
\§

s

Adversity ED
\§

s

Adversity non-ED
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Source documents for toxicological data

Rely on already existing readily accessible information

Primarily: evaluated data from the existing regulatory assessment reports,
including EFSA conclusions, MS Draft Assessment Reports, REACH
restriction dossiers, Support documents for identification of SVHC, MS

Competent Authority Report, opinions of Scientific Committee on Consumer

| — efsam
Cormnitzes un Conumerpro *x * LH report
e * * stification for the selectian of
* * candidate CoRAP substance sposal for Harmonised Classification and Labelling
* x Kk St R 10 5120 L Rt
e 1 a3
OPINION O [ ———
Substance Name: Fip,
Resorcinal [rs—
€ Mumber e -
roupa Draft Assessment Report (DAR) ns mumsar: Tl 1S
public version Fubmitted by: verri o Nl GOS0
Scientific Commit ttees. e m-‘phlmv::x‘h;qunrm; e R e G ] L
&__— ‘‘‘‘‘ ATV Mo bt Coes
| FIPRONIL wismE
econd stage ew programme referved b icte oadiannk
ok Diveive 1 44 EE
LT - - s e e .
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Supplemented by additional sources

Open literature
- For all compounds, a literature search is performed
SCOPUS: compound name & endocrine
SciFinder: concept “endocrine disruption” & substance identifier based on CAS

ToxCast (US EPA)
- US EPA database with ED relevant in vitro assay data

Endocrine Disruptor Screening Program (US EPA)
= WOoE analysis (summarized data) of ED relevant in vitro and in vivo assays,
focusing on estrogens, androgens, thyroid and steroidogenesis

ToxRefDB (US EPA)
- Database with ED relevant in vivo data.

Joint 3 5

Research
Centre




European
Commission

Supplemented by additional sources

Open literature
- For all compounds, a literature search is performed
SCOPUS: compound name & endocrine
SciFinder: concept “endocrine disruption” & substance identifier based on CAS

ToxCast (US EPA)
- US EPA database with ED relevant in vitro assay data

Endocrine Disruptor Screening Program (US EPA)
= WOoE analysis (summarized data) of ED relevant in vitro and in vivo assays,
focusing on estrogens, androgens, thyroid and steroidogenesis

ToxRefDB (US EPA)
- Database with ED relevant in vivo data.

Joint 3 6

Research
Centre




European
Commission

Check for additional sources

The Endocrine Disruption Exchange (TEDX)
- List of chemicals that show the potential to affect the endocrine system
(reference(s) provided)

Substitute It Now (SIN)
-List of substances identified by NGO ChemSec as Substances of Very High
Concern, including ED criteria (reference(s) provided)

Public consultation
-List of references supplied by public consultation

3.2 Grounds for concern

Community Rolling Action Plan (ECHA)

[ (Suspected) CMR B4 wide dispers

- Flag presence of CoRAP if ED motivated [] (Suspected) Sensitiser [] Consumer us
o ] (Suspectad) PET ] Exposure of :

e <] suspected endocrine disruptor | [] Other (provic




Type of studies to be captured

Mammalian toxicity
- developmental toxicity, reproductive toxicity, carcinogenicity and
(sub)chronic (repeated dose) toxicity

Ecotoxicology

- non-acute toxicity, reproductive toxicity in fish and amphibians
(and birds to a limited extent)

Focus on test methods specified within the OECD CF
(OECD GD 150 TG or equivalent)
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Types of effects to be captured
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« Production/action of steroid hormones (estrogen, testosterone),
impacts on reproduction (fertility, abnormalities in development,
onset of puberty) and thyroid hormones (impact on growth and

Joint
Research
Centre

Test guideline or Endpoints for estrogen-mediated | Endpoints for androgen-mediated Endpoints for Endpoints for Endpoints
other test method activity activity thyroid-related | steroidogenesis- potentially
activity related activity | sensitive to, but
[Reference to Agonistic Antagonistic Agonistic Antagonistic not diagnostic
interpretation of, EATS
table within this modalities
document]
OECD TG 416: 2- | Change in AGD | Studies using Studies using Decreased AGD | Increased Possible effects Changes in :
generation in male and pure antagonists | agonists are in male pups. thyroid weight. on:
reproduction female pups. are lacking. lacking. change in AGD Weights of
toxicity study However, However, in female pups. | Possible liver AGD in male adrenals
(including guidance | Changes in changes may changes may weight increase and female pups.
on OECD TG 415: | estrus cyclicity occur in the occur in the Changes in (in combination Time to mating
1-generation study) | (P.F1). following: following: estrus cyclicity with other Estrus cyclicity
(P.F1). thyroid-related (P.F1). Male fertility

Decreased age at | AGD in male Increased AGD endpoints).

Vaginal opening | and female pups. | in male pups. Changes in age Age at Vaginal | Female fertility

(F1). change in AGD | at vaginal Histopathologic | opening (F1).

Estrus cyclicity | in female pups. | opening (F1). chapg_es in Age at preputial Gestation length
(P. F1). thyroid separation (F1). | Dystocia



stag - |

Sex (effect dose) |~ |  Lowest Effect dose |~ |

Species: rat

Strain: Sprague-Dawley

Number of animals per dose: 10

Route of administration: oral

Method of administration: feed

Purity: 96 %

Dose range

+ Male: 0.5, 2, 10 ppm

« Female: 0.5, 2, 10/6 ppm

Effect type

Effect target -]

B 6.8.1.4-13  Oral chronic toxicity and carcinogenicity in:{ne rat European
2 Commission
Reference N
siidy of in thelSptagu&Dawiey ratlby
Specific neurological examinations were conducted. Also, perfusion fixation for seleciede
Type ofstudy I!WD Year Di¢ animals is not a standard requirement. .
Yearofexecuion  8June 19951  C-P staement Yes .
T st m - Aﬂ:&mﬂﬂﬂﬁ The Sh.ldy' is considered ameplab\a
[ Il
Puri 4 Results
w - Mertality - one male given 2 mg/kg/day was Killed in Week 11 following a severe ree@non to
Species Sprague Daw  treatment. Two males dosed with 5 mg/kgiday were killed {one in each of Weeks 31 and 34) after
4 [ severe reactions to freaiment Anfe mertern clinical signs for these animals lnclude@nvulsuve
Group size gr:m smdy ! episodes, bodywsight loss, inappetence, and apparently impaired vision. @
Exposure | via the @ w
we kiled in order  Clinical signs . signs indicative of neurclogical disturbances occcurred iniermiﬂenlly\@rom Week 2 of
eachqroupw reatment at both 2 and 5 mg/kg/day. They included convuisions, twitching Urjrernors of various
0 Xl muscle beds, nervous behaviour and abnormalities of gait and postures Al dogs given
Dose : —  5mgikg/day, and five males and three females dosed with 2 magkgiday were affected.
wnu“mﬂ?ﬂ Convulsions were observed in 1 male and 1 female at 2 mg/kg/day and in.2'males at 5 mg/kg/day.
Vehicle diet (hom%m Other signs were seen at these dose levels included exaggerated rigidity or stiffness of the limbs,
. Anlmals\uere ataxia, muscular twitching and tremer, vocalisation, head nedding. behavigural changes in
Observations behaviour (aggression and nervousness) and activity patterns and r?zgs ance to dosing.
and | mogu:vj There was no clear treatment-related effect at 0.2 mg/kgiday.
do" ! )
bl'dywelghts Bodyweight : bodyweight gain was particularly low in one femg{ia given 5 mg/kg/day over the first
- once each n 26 weeks of treatment which affected the group mean bodyweight. Growth of other degs in this
Qjammls prior  group was similar to that of controls, However, the decedgﬁts exhibited weight loss prior to their
. termination.
‘}"\ dosing. Bloo Table B 6.3.3-1/01; Group mean bodyweight and b_c@m:gm change (kg)
« from all chro Dose level (mg/kg/day)
.~ collected duri Week 0 [ o0z [ 2 [ 5 0 [ o2 [ 2 [ 5
\ i Males &) Females
& RTsmen Eoduei
2 4 1 8.3 8.3 8.3 84 7.5 7.3 74 7.3
& 25,51, 77 anc 13 a3 | 12 | 15 | 112 96 a5 9.6 FEl
0 All animals, ir 25 2.7 12.8 12.9 2.8 1.0 10.5 106 | 101
o (major organs ag 13.2 13.3 13.3 [ 133 11.5 11.2 112 10.6
& 52 134 13.7 137 1 138 12.0 114 "7 11.1
2 sr:eded 0;’98 Weeks " Bodyweight change
& the control & 0-13 30 2.9 34 | 28 2.4 23 22 31
) histopatholog 13-26 14 1.6 14 1. 1.1 1.0 1.1 0.8
2O dose groups 26-38 05 04 | 04 0. 05 0.7 0.5 0.5
./“ carcinogenicil 38-52 0.2 0.5 o 04 0. 0.5 0.2 0.6 Q0.5
5 gen 0-52 52 54 | 53 52 45 4.1 44 3.8
0
d dose Chronic toxicity 5 31665|Adult
d dose Chronic toxicity 5 31665|Adult
d dose Chronic toxicity 5 31665 |Adult
lian in vivo - R d dose Chronic toxicity 5 31665 |Adult
M lian in vivo - R ted dose Chronic toxicity 5 31665|Adult
M lian in vivo - R ted dose Chronic toxicity 5 31665|Adult
lian in vivo - R d dose Chronic toxicity 5 31665|Adult
lian in vivo - R d dose Chronic toxicity 5 31665|Adult

mEmMEZME

117
117
109
117
109
117
109

Organ histopathology
In life observation
In life observation
In life observation

Organ histopathology

Organ histopathology
Clinical chemistry
Clinical chemistry

Adrenals histopathology
Growth
Haematological parameters
Haematological parameters
Liver histopathology
Liver histopathology
T3 and T4 level
T3 and T4 level
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Structure of data template

- Spreadsheet based (Excel): versatile, easy to use

* 40 columns for data details

- Structured template to capture/store diverse types of data from

variety of sources (databases, scientific literature)

- All relevant effects captured from study (study ID)
Capture all ED relevant effects
Capture general toxicity effect at similar or lower dose (interpretation)
Each row describes one effect at single dose from one study

41




European
Commission

General substance information

«  Compound name
«  CAS number

« CLP (harmonized), including date of classification
«  CLP (proposed), including date of classification
«  Co-RAP (concern - justification)

« Reason for inclusion on the SIN List

« Other information/comments

(

Compaon

LP (harmonized):
CLP/ATP inserted:
CLP (proposed):
EFSA Journal 2012;10{11):2915

No CLH available.

Skin Irrit. 2 - H 315
Skin Sens. 1-H 317
Eye Irrit. 2 - H 319
Not relevant

Not relevant

Till formula |

Create matrix

Copy laststudy details |

E‘ Study principle

lz‘ Study ID MIlrE Study refere

i R ted dose
ivo-R ted dose
i R ted dose
i R ted dose

i R ted dose
it B ted dos=e

Repeated Dose 90-Day Oral Toxicity in ro
Repeated Dose 90-Day Oral Toxicity in ro
Repeated Dose 90-Day Oral Toxicity in ro
Repeated Dose 90-Day Oral Toxicity in ro
Repeated Dose 90-Day Oral Toxicity in ro

geeee

[=HE-TE- -
[
ERERERERE]
[ERET T T

1

W R R P R

88-2508
88-2508
88-2508
88-2508
88-2508
88-2508
RE-I5NR



Data organisation

Study Study details Indications
information

Guideline
Source
Reference
Date

Species

No. animals

Purity

Route of administration
Doses tested (+units)

Duration (+units)

European

Commission

Generation
Sex
Lifestage
Effect dose
Effect type
Effect target
Description

Direction

Joint
Research
Centre

OECD CF level
OECD 150

Comparable to OECD150

Pathway
Human relevance

Adjusted effect dose
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Data Template -
A | B \ C b | ¢ ; 6 | ow [ ] 0] x L M
B
]
o - Study guideline (OECD/US Reporting Routeof  Durationof Duration &'“';:” Sex[efect  Lowest ot ot
- Type of toricty Study princp EPA) or remarks date PECIEs  administration exposure unit ns::ge dose)  Effect dose Efect type Efec target
9 Mammaien invivo- Repeated dose ~ Chronic toxicity QECDA03 2005 Dog Oral 1 Years Adult M 0 Organ histopathology [Notin list]
10 Mammalian in vivo- Repeated dose - Chronic toxicity QECDA0S 2005 Dog Oral 1 Years Adult M 0 Organ histopathology Brain histopathology
11 Mammalian in vivo- Repeated dose  Chronic toxicity 0OECD403 2005 Dog Oral 1 Years Adult F 15 Clinical chemistry T3and T4 level
12 Mammalian in vivo - Repested dose - Repeated Dase 28-Day Oral Toxicity in rodent QECDA07 2006 Rat Oral i} Days Adult M+F No relevant effect observed No relevant effects
13 Mammalian in vivo - Repeated dose - Chronic toxicity QECD 452 2005 Rat Oral 1 Years Adult F 0 In life observation Growth
14 Mammalian in vivo - Repeated dose - Chronic toxicity QECD 432 2005 Rat Oral 1 Years Adult F 0 Organ Weight Kidney weight
15 Mammalian in vivo - Repested dose - Chronic toxicity QECD 432 2005 Rat Oral 1 Years Adult F 830 Organ Weight Liver weight
16 Mammalian in vivo- Repeated dose  Chronic toxicity QOECD452 2005 Rat Oral 1 Years Adult M 189 Organ histopathology Lung histopathology
17 Mammalian in vivo- Repeated dose  Chronic toxicity QECD452 2005 Rat Oral 1 Years Adult F 350 Organ histopathology Lung histopathology
18 Mammalian in vivo - Repeated dose  Chronic toxicity QECD 452 2005 Rat Oral 1 Years Adult F 830 In life observation Systemic toxicity
19 Mammalian in vivo - Repeted dose - Chronic toxicity QECD 452 2005 Rat Oral 1 Years Adult M 189 Organ histopathology Testis histopathology
20 Mammalizn in vivo- Repested dose - Combined Chronic Toxicity/Carcinogenicity QECD 433 2006 Rat Oral 2 Years Adult M EYE Organ histopathology Epididymis histopathology
21 Mammalian in vivo - Repeated dose - Combined Chronic Taxicity/Carcinogenicity S QECD 433 2006 Rat Oral 2 Years Adult M 169 Organ histopathology Kidney histopathology
22 Mammalian in vivo - Repeated dose - Combined Chronic Taxicity/Carcinogenicity § QECD 433 2006 Rat Oral 2 Years Adult F i) Organ histopathology Kidney histopathology
23 \Mammalin in vivo- Repeated dose - Combined Chronic Toxicity/Carcinogenicity QECD453 2006 Rat Oral 2 Years Adult M 169 Organ Weight Kidney weight
24 \Mammalian in vivo- Repested dose - Combined Chronic Toxicity/Carcinogenicity QECD 453 2006 Rat Oral 2 Years Adult F 29 Organ Weight Kidney weight
25 Mammalian in vivo- Repested dose - Combined Chronic Toxicity/Carcinogenicity QECD 453 2006 Rat Oral 2 Years Adult M 169 Organ histopathology Lung histopathology
26 Mammalian in vivo- Repested dose - Combined Chronic Toxicity/Carcinogenicity (ECD 453 2006 Rat Oral 2 Years Adult F L) Organ histopathology Lung histopathology
27 Mammalian in vivo - Repeated dose - Combined Chronic Taxicity/Carcinogenicity S QECD 433 2006 Rat Oral 2 Years Adult F it} In life observation Systemic toxicity
28 Mammalian in vivo - Repeated dose - Combined Chronic Taxicity/Carcinogenicity S QECD 433 2006 Rat Oral 2 Years Adult M EYE Organ histopathology Testis histopathology
25 Mammalian in vivo - Repeated dose ~ Carcinogenicity QECD451 2006 Mouse Oral 18 Manths Adult M Norelevant effect observed Norelevant effects
30 \Mammalian in vivo- Repeated dose  Carcinogenicity 0OECD451 2006 Mouse Oral 18 Manths Adult F Norelevant effect observed Norelevant effects
31 Mammalian in vivo - Reproductive  Two-Generation Reproduction Toxicity QECDA16 2006 Rat Oral i Weeks  Adult(FOH1] M 419 In life observation Body weight
32 Mammalian in vivo - Reproductive  Two-Generation Reproduction Toxicity QECDA16 2006 Rat Oral % Weeks  Adult(FO+1]  F 485 In life observation Body weight
33 Mammalian in vivo - Reproductive  Two-Generation Reproduction Toxicity QECDA16 2006 Rat Oral i Weeks  Adult(FOH1] M a9 In life observation Food consumption
34 Mammalian in vivo - Reproductive  Two-Generation Reproduction Toxicity QECDA16 2006 Rat Oral % Weeks  Adult(FOH1]  F 48 In life observation Food consumption
LI-BI V] linm imadin R Aviedinen Tin Pannesdinn Ranendosdion Truiaihe Lalaa W LT AnRnE Mt Az Whnnle Kol Iral L1 Aln Arann hirtannthalame Videnu hictannthalame




Effect type

In life observation

Organ Weight

Organ histopathology
Reproductive
Developmental
Abnormalities

Clinical chemistry

No relevant effect observed
[Not in list]

Joil
Rese
Cen

Effect target

Age at first estrus

Age at preputial separation
Age at Vaginal opening
Birth index

Dystocia

Estrus cyclicity

Fertility

Gestational interval
Gestation length
Gestation Index
Intercurrent deaths
Lactation index

Litter size

Litter viability

Number of implantations,

45
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Categorisation of effects

Category
In vitro mechanistic

In vivo mechanistic & in vivo
hormone levels

Adversity - EATS specific

Description
Scientificliterature, ToxCast

OECD CF Level 3 assays plus hormone
levels

Endpoints that can be specific for
Estrogen, Androgen, Steroidogenesis
or Thyroid pathways

Endpoints potentially sensitive to, but
not specific for, EATS pathways

Non EATS related effects, including
food intake, systemic toxicity, body
weight change etc.
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Information requirements

Option 1. Interim criteria
ED / unclassified

> [ CLP classification

|

Option 2. WHO definition
ED / unclassified

Option 3. WHO definition & categories
ED / suspected ED / endocrine active / unclassified
.

Plausible link
Potency (option 4)

Option 4. WHO definition & potency
ED / unclassified

=

|

s

Endocrine activity
\§

s

Adversity ED
\§

s

Adversity non-ED

&




Categorisation under option 4

«  No consensus on potency cut-off values
« STOT RE values proposed in literature

- Determine whether EATS specific effects still occur at or below
this dose

Route of exposure STOT-RE Cat 1 STOT-RE Cat 2
Oral 10 mg/kg bw/day 100 mg/kg bw/day
Dermal 20 mg/kg bw/day 200 mg/kg bw/day
Inhalation (vapour) 0.2 mg/l/6h/day 1.0 mg/l/6h/day
Inhalation (dust/mist/fume) 0.02 mg/l/6h/day 0.2 mg/l/6h/day

Note: these reference values refer to effects seen in a standard 90-
day toxicity study in rats

48




Time adjustments of the guidance value

Following Haber's rule:

- for a 28-day study the guidance values above are increased by a
factor of three

- for a 2-year study the guidance values are decreased by a factor
of eight.

Allometric scaling and different life spans of species for Repeated
Dose Toxicity not yet been integrated into the CLP guidance

The same guidance values for rat, mouse and dog studies have
been used
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Equivalent guidance values for 28-day and
90-day studies for rat

Study type Category 1 Category 1 | Category 2 | Category 2
90- day 28- day 90-day 28-day
< 100 < 300

Oral mg/kg <1
bw/d

Dermal mg/kg < 20 < 60 < 200 < 600
bw/d

Inhalation (gas) ppmV/ <50 < 150 < 250 < 750
6 h/d

Inhalation mg/l/ < 0.2 < 0.6 <1 <3

(vapour) 6 h/d

Inhalation mg/l/ < 0.02 < 0.06 <0.2 < 0.6

(dust/mist/fume) 6 h/d
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Data Analysis
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Workflow

Policy Options

European
Commission

Source Documents

Regulation (EU) n°528/2012
ing the making lable on the
market and use of biocidal products

Evaluation of active substances -
Competent Authority Repo
Assessment report
Sdenifhc Comvitag o Comsumor Safey

**x 5005

* *

* * *

* + OPINION ON *
* gk

LI

* X%
* *

*

Draft Assessment Report (DAR)
- public version -

) [ c [ [ [
[

7

3. Data Analysis

y » Stdy gudsine (OECD/US Reporting Routeo  Durstonof  Durstion
. Ty s e EPA)or remarks en TP gt cmm o x
B pesteddose Chronictoricty oECD 4y s oog ol 1 Vers  Adut
10 Mammelia invivo- Repesteddose. Chronctoxicty R4 s oog ol 1 Vers  Adut
1 il - epetedccs ooty oicos ws oo ool 1 Vs adit
" cecor ] B o i
13 ammalsn invio- Repeateddose Chronictoty ey w R ol 1 Vers  Adut
14 ammals invio- Repesteddose Chronictoty ey ms ol 1 Vers  Adut
15 ammals invivo- Repesteddose Chronictoty ey R ol 1 Vers  Adut
15 ammaln invivo- Repesteddose Chronictoty ey ms ol 1 Vers  Adut
17 Mammalian invivo- Repesteddose. Chronctoxicty R4 ws R ol 1 Vers  Adt
18 Mammalian in vivo - Repeated dose ~ Chronic toxicity OECD452 2005 Rat Oral 1 Years. Aduft
13 ammalan - epeteddos Chronctority ey w o ol 1 Ve adit
a) i3 ws Rt oal 2 Vews At
) pested ok 4y w R ol 2 Vers  Adut
2) cested ey o ol 2 Vers  Adut
3) cested ey R ol 2 Vers  Adit
) pested oECD4s) w5 R ol 2 Vers  Adut
5 ps OECD453 2005 Rt Oral 2 Years. Aduft
5 ” cioss wsowm ol T ves Ak
@ " oo w o ol 1 v Ak
&) pested ok 4y w R ol 2 Vews  Adut
25 ammalsn invivo- Repesteddose. Crcnogenicty oEcDast W5 wose  Onl 1 Months  dult
20 ammals invivo- Repesteddose. Carcinogeniclty oEcDast W5 vose  onl 1 Morths  dutt
a1 oro OECD 45 w5 R ol » Wesks  Adul (F0s51)
2 pr OECD416 2005 Rt Oral % Weeks  Adult (FO1)
Fl o 0ECD45 w5 Rt ol % Weeks  Adut(Fos1)
u " cicoass ] B ek Adi(os)

==

MEmEmEE === EE =

et type

organistopetclogy
organ istopethoogy
Ciniachmisty
Norelevant effect osenved
Inlfecasention
Orgen eight
Orgen eight
organistopetclogy
organ istopethoogy
Inlfe chsenvtion

organistopethclogy
Orgen eight
Orgen weiht
orgn istopathoogy
orgn histopathoogy
Inlfecosenetion
organistopetclogy
Norelevantffectoaseed
Norelevantffectoseed
Inlfecsention
Inlfechsenvtion
Inlfecbsenition
Inlfecbsenition

ffcttarget

[Notinlist]
Brai histopathology
Taend Televel
Norelevntffects
Grouth
Kicney weight
Lerweight
g histopthology
g histopathology
Sytemictoncy
Testshistoathlogy
epididymishistopathlogy
Kithey istopethlogy
Kithey istopethlagy
Kicney weight
Kicney weight
g histopathology
g histopathology
sysenictoridty
Testishistopethology
Norelevantffects
Norelevantffects

Food consumpton
Food consumption

of screening methodology

1. Data collection

In vitro
Mammalian toxicity

Wildlife toxicity

2. Data organisation
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Policy Options
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Workflow of screeni

methodology

Ty of oy

3. Data Analysis

Mammalin invivo-Repested dose
11 Mammalsn inviv - Repested dose

Study pinciple

Chronctovicty
Chronctovicty
Chronctonicty

13 Mammalin i viv - Repeste
1 Marmaln inivo-Repste
i - Repete
i - Repete
17 armaln nvivo- et
18 ammalan nvivo- et
15 Mammalan nvivo-Repate

ddose
ddose
ddose
ddose
ddose
ddose
ddose

Chronctovicty
Chronctovicty
Chronctovicty
Chronctovicty
Chronctovicty
Chronctoxicty
Chronctoxicty

iEE

28 Mammalian i vivo- Repeateddose_Cardnogenicity
30 Marmalia v - Repatedose Cacngenicy
n

Study guidline (OECD/US  Reporting
date

EPA or remarks

iEEEHEEEEEEEEEEEEEEEEEEEEEE

stration  exposure
Dog ol 1
Dog ol 1
0og ol 1
[ ol F]
fat ol 1
Rt ol 1
Rt ol 1
Rt ol 1
[ ol 1
fat ol 1
[ oul 1
fat ol 2
Rt ol 2
Rt ol 2
Rt ol 2
[ ol 2
[ ol 1
Rt ol )
Rt ol 2
Rt ol 2
Mose  oal 1
Mose ol 1
[ ol 3
fat ol %
At ol %
Rt oul %

Adut (F0s1)

et type

organistopetclogy
organ istopethoogy
Ciniachmisty
Norelevant effect osenved
Inlfecasention
Orgen eight
Orgen eight
organistopetclogy
organ istopethoogy
Inlfe chsenvtion

organistopethclogy
Orgen eight
Orgen weiht
orgn istopathoogy
orgn histopathoogy
Inlfecosenetion
organistopetclogy
Norelevantffectoaseed
Norelevantffectoseed
Inlfecsention
Inlfechsenvtion
Inlfecbsenition
Inlfecbsenition

ffcttarget

[Notinlist]
Brai histopathology
Taend Televel
Norelevantffects
Grouth
Kicney weight
Lerweight
g histopthology
g histopathology
Sytemictoncy
Testshistoathlogy
eiddymisistoptholog
Kithey istopethlogy
Kithey istopethlagy
Kicney weight
Kicney weight
g histopathology
g histopathology
sysenictoridty
Testishistopethology
Norelevantffects
Norelevantffects

Food consumpton
Food consumption
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Stepwise approach to perform Data Analysis

Data collected in the template

European
Commission

A c ) E 3 W ) K L [
Bl
7
o
- Study guideline (OECD/US  Reporting. Routeof  Durationof  Duration o Sex(effect  Lowest
. Ry SIS EPA) or remarks e e e e e ""’.": dose]  Effect dose. Bl i
"9 Mammlian invvo- Repeated dose  Chonictoxicty oecos s oog ol 1 Acult n E) organ istopathology otinlist]
10 Mammalan invivo - Repeated dose  Chronic toxicty OECD40. 2005 Dog. ol 1 Adult M 2 Organ histopathology Brain histopathology
11 Mammalian in vivo - Repeated dose _ Chronic toxicity OECD403. 2005 Dog ol 1 Adult 3 19 Clinical chemistry T3and T level
| d oEcoa07 w5t ol = At e Norelevat ffectobserved Noreleant effects
13 Mammaliannvivo - Repeated dose _ Chronictoxicty oEoas2 ws et ol 1 Acult F ) Inlifeobservtion Grouth
14 Mammlian invivo- Repeated dose  Chroictoxiciy oecoas2 ws onl 1 adut 3 ) organ vieignt Kidneyweight
15 Mammalian in vivo - Repeated dose _ Chronic toxicity 0ECDA52 2005 Rat ol 1 Adult 3 890 Organ Weight Liver weight
16 Mammalian in vivo- Repeated dose  Chronic toxicity OECDAS2 205 Rat onal 1 Adult [ 18 Organ histopathology Lung histopathology
17 Mammalian invivo - Repeated dose  Chronictoxicty OECDAS2 205 Rat onal 1 Adult 3 890 Organ histopathology Lung histopathology
18 Mammlian invvo- Repeated dose  Chronictoxicity oecoas2 ws ol 1 At 3 ) Inlife absenvation Systemictoxiiy
19 Mammalian invivo - Repeated dose  Chronictoxicty OECDAS2 2005 Rat ol 1 Adult M 189 Organ histopathology Testis histopathology
P e OECDA53. 2006 Rat ol 2 Adult M n Organ histopathology Epididymis histopathology
) dd OECD4S3. 2006 Rat ol 2 Adult M 169 Organ histopathology Kidney histopathology.
2 oecoas: st ol 2 acut ; ) Organ istopathology Kidney histopathology
& oecodss st ol 2 adut n 15 organ vieignt Kidneyweight
2 dd 0ECDAS3. 2006 Rat ol 2 Adult 3 2 Organ Weight Kidney weight
5 4 d OECDA53. 2006 Rat ol 2 Adult M 169 Organ histopathology Lung histopathology
2 OECDasE 206 Rat onal 2 Adult 3 2 Organ histopathology Lung histopathology
) oecodss w5t ol 2 At 3 ) Inlife absenvation Systemictoxiiy
E peated OECDAS3 2006 Rat oral 2 Adult M n Organ histopathology Testis histopathology
29 Mammlian in vivo - Repeated dose _ Carcinogenicity OECDA51 2006 Mouse ol 18 Adult M Norelevant effect observed Norelevant effects
30 Mammalian in vivo- Repeated dose  Carcinogenicity OECDASL W06 Mouse onal 5 Adult 3 Norelevant effect observed Norelevant effects
el Toxity oscoats ws ol P AdulOE) M as Inlifeabsenvation Bosy weight
E Toricity OECD416. 2006 Rat ol % Adult(FoFy)  F a5 Inlife observation Body weight
3 prodt Toricity OECD416. 2006 Rat ol % Adult(FosFY) M a9 Inlife observation Food consumption
u prodt Toricity OECD415. 2006 Rat ol % adult(FosFy)  F 185 Inlife observation Food consumtion
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Stepwise approach to perform Data Analysis

Data collected in the template

¥

Data processing

Category Description

In vitro mechanistic Scientificliterature, ToxCast

In vivo mechanistic & in vivo QECD CF Level 3 assays plus hormone
hormone levels levels

Adversity - EATS specific

Endpoints that can be specific for
Estrogen, Androgen, Steroidogenesis
or Thyroid pathways

Endpoints potentially sensitive to, but
not specific for, EATS pathways

Non EATS related effects, including
food intake, systemic toxicity, body
weight change etc.

Joint 5 6

Research
Centre




Stepwise approach to perform Data Analysis

Category

Data collected in the template

In vitro mechanistic

In vivo mechanistic & in vivo

¥

hormone levels

Data processing

Adversity - EATS specific

¥

Description
Scientificliterature, ToxCast

QECD CF Level 3 assays plus hormone
levels

Endpoints that can be specific for

Estrogen, Androgen, Steroidogenesis
or Thvroid nathwavs

Potential Cat

Paftern of ED effects | Yes o
self-diagnostic(list)? J -

|m

Apply decision tree with limited WoE
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Stepwise approach to perform Data Analysis

Category Description

In vitro mechanistic Scientificliterature, ToxCast

Data collected in the template In vivo mechanistic & in vivo QECD CF Level 3 assays plus hormone
‘ hormone levels levels
. Adversity - EATS specific Endpoints that can be specific for
Data processing Estrogen, Androgen, Steroidogenesis
or Thvroid nathwavs

. Yes EATS specific Yes [ pattemn of ED effects | Ves o i
| adversity (C)? ]_)[ selfdiagnostic(lish? | '-

Apply decision tree with limited WoE

WOoE:
« Specificity: evaluating if EATS-endpoints are likely to be
secondary effects of general systemic toxicity

« Consistency of effects observed / pattern of effects (within
and between studies)

« Biological plausibility of effects observed

IND
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Complexity of Data Analysis

Going through all data captured in the template, to perform data-analysis, can be very complex

and time-consuming.

In the template there are 40 columns and potentially hundreds of rows depending on

substance.

« Usage of all data collected

+ Transparency and traceabilty

There is the need to facilitate the data analysis by ensuring for substance evaluation:

« Medium-throughput (700 substances to be screened in a limited amount of time)

A ¢ [} | 6 W 3 L N |

Il
7l

» - Study guidelne [OECD/US  Reporting Routeof  Durstionof  Durtion Sexlefit  Lowest
. it ExC £8A) or remarks dte adminitation. exposure unit "ﬂl:: dose) et dose B BT
9 vammelianirvio-Repesed ose Chonetoucty oKD48 w0l 1 s M N » Orgntizogztobo Datirlis]
10 tammelanin i -eps Chronictoxicty 0ECD403 ms D onl 1 vers  adik [ ) organhiopstology srin histapathclogy
10 vemmelian i vi- e ooty oKD48 ool 1 ves Mk F I Ginalcrenisty Taane T e
12 el - Resedad Dose260ey Dl Toyinodenl 0CDA? w5 R oml % s Mk W Mo eloartefec obsenvec Norslevrtefecs
12 vammelian i vio-Repesed ose Chonetoucty K82 ws R ol 1 ves Mk F Inlfeotsevator arown
14 Mammelianin i -Feps Chronictoicty 0ECD42 w5 R ol 1 vers  aduk P Kidney weight
15 el i v - e ooty K82 o R onl 1 ves Mk F Werveit
16 Mammelianin i -Repes Chronictoity 0ECD42 w5 R orl 1 vers  aduk [ organbitopstology Lunghistopattology
17 Vel - e Croriciaicty oxDs2 w R onl 1 e Mk F Oantisopsthology Lngtisogatology
Bmamm;h;nuw)—izp Chronic toxicity OECD452 005 et or:l 1 Yeirs Adut: F In lif2 observation Systemic toxicity
15 Vel - e Croriciaicty oxDs2 w R onl 1 ves Mk N Ogantisosthology estshisteathacsy
20 tammelianin i -Repes Combines ConC ek 0ECD4%3 ms R orl 2 Yers  Adul [ Organhitopstrology Epiidymis istopethology
21 Varmelisnir - Cembines CronicT 0KD853 w6 R onl 2 ves Mk K Oantisopsthology Kicne histoatt ey
22 danmelninvio-Rep Combines CronicT 0ECD4% ms R orl 2 vers  Adul P organhitopstology Kicney histopatrolcgy
25 Marmelisnin - Fepested dose Combines Chonic o 06853 w5 R oel 2 ves Mk K Kidne weiht
24 Manmelninvio-Reps Combines ChronicT 0ECD453 ms R orl 2 vers  Adul i Kidney weight
2 Varmelinnin - Fepeseddose Conbites Cuonccsty/Cacnogenicty S OECDASS w5 R odl 2 e Mk W Organtisothology Lingtisopatology
26 Manmalninio-Repesteddose Combines Chonic ety Carinogencty 0ECD453 ms R orl 2 vers  Adul i Organhitopstrology Lunghistopathology
27 Marmelisninio-Fepesteddose Conbites Cuonccsty/Cacnogenicty S OECDASS w5 R odl 2 ves Mk F Inloksenator Sstenictoicity
28 Manmelaninvio-Repesteddose Combine Chonic ity Caranogenity 0ECD453 ms R orl 2 vers  Adul [ Organhitopstrology Testshistepatolezy
25 anmelisnivio-Repested ose Caiogency oKDS5! W Nose  oel B Wm0 No eleartefec osenvec Noreleartefecs
30 vammelian i vi-Repesed dose Canogenicty oKD85L w5 v oul B wms Mk F Mo elevartefec osenvec Norelewrtefecs
31 Mammalisnivio-Feproducive T Genealior eprocuctcn Tosicty oD4t5 w5 R odl B Weds AibfoR] 1 I Inlfeoksenator
32 vammelian i vio-Reprourtve e Generatr FeprauctenTouty oDL16 R o B Weds AR F = Inlfeotsevator
3 Mammelianin vio-Reprocuzive  Twe-Gengraton Reprocuctin Toscey 0ECD416 ms Rt onl i Vesks aduk[FBFL aE Inlifsobservatior FoxC consumgticn
34 vammelian i vio-Reprourtve T Generatr Fepraucticn Touty oDL16 R o B Weds AR F = Inlfeotsevator Fo consumgtion

Can we find a simpler way to visualise
all the data to facilitate data-analysis?
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Type of toxicity

Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose

Data analysis: bu

e’ Study ID Matrix ....

=

Ln o B B B o o ORI R R R R R R

Effect type
Organ Weight
Organ histopathology
Organ Weight
Organ histopathology
In life observation
In life observation
Organ Weight
Organ histopathology
In life observation
In life observation
In life observation
QOrgan histopathology
QOrgan Weight
Organ Weight
In life observation
In life observation
In life observation
Organ Weight
Organ Weight
Clinical chemistry

No relevant effect observed

European
Commission

Effect target
Adrenals weight
Adrenals histopathology
Kidney weight
Kidney histopathalogy
Haematological parameters
Haematological parameters
Kidney weight
Spleen histopathology
Systemic toxicity
Systemic toxicity
Haematological parameters
Kidney histopathology
Kidney weight
Adrenals weight
Growth
Haematological parameters
Haematological parameters
Liver weight
Liver weight

id stimulating hormone (TSH) level

No relevant effects

Id a data-matrix

Study 1

Study 2

Study 3

Study 4

Endpoint 1

Endpoint 2

Endpoint 3

Endpoint 4

Endpoint 5

Endpoint 6
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Data analysis: build a data-matrix

For each study, a bit string is constructed
displaying all endpoints observed

Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose
Mammalian in vivo - Repeated dose

L R e T T - - R - S TR R TE R R o ]

In life observation

In life observation Systemic toxicity
In life observation Haematological parameters
QOrgan histopathology Kidney histopathology

QOrgan Weight Kidney weight
Organ Weight Adrenals weight

In life observation Growth

In life observation Haematological parameters

In life observation Haematological parameters
Organ Weight Liver weight
Organ Weight Liver weight

Clinical chemistry id stimulating hormone (TSH) level

No relevant effect observed No relevant effects

Study 1

Study 2

Study 3

Study 4

N ™ < 1n ©

=2 == e L e
= £ = £ £ £
o o o 0 o 0
=1 o o |- o |-
) -] ] ) ] )
c c c £ c £




box:

Effect direction
Effect dose
Effect description
Effect determination

Information from 4 different columns
of the template is summarised in each

Study design

AN
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Invitro Invivo  EATS
mechanis mechanis specific spemflc
adversity adversity

|

Study | Source | Year (Typeof |Species |Dose unit|Route of |Exposure |Addition - b n 2 0 a ~ bt @ = =
[ = = [ = = [ = — —
toxicity administr al : 5 s ‘5 5 ] H 5 ] g e g«
_ a a -1 a a -1 a a T - T -
ation remarks T° o T° T T o o o = £
c = c c = c c = w w
L w w L w w L w
1 DAR 1986 |(Mammali|Dog mg/kg |Oral 1Years Decrease Decrease
an in vivo bw/day 500 500
2 DAR 1981 |MammaliMouse |mg/kg |Oral 2Years Decrease
anin vivo bw/day 100
3 TEDX 2013 |Invitro |(Mouse |puM 18 hours
4 DAR 1978 |Mammali|Rabbit |mg/kg |Oral 13 Days Increase Decrease |Decrease
anin vivo bw/day 55 55
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Data matrix

Invitro Invivo  EATS EATS

Stu

[

The data matrix is automatically

built from the template

11

3 TEDX 2013 |Invitro |Mou pmM 18 hours !
4 DAR 1978 |Mammali|Rabbit |mg/kg ra 13 Days
in vi bw/day

Increase Decrease
55 55

5E
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Examples Data Matrix
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Endpoints specific of EATS pathways

Example 1

General adversity

3
H

Dose unit]

ma/kala
av

ma/kala
ay

e o e histopathology
o / and weight

ma/kald
ay

Testosterone
levels

v

More than 30 studies

‘SEEEEEEEEEEEEEEEREEEEEREEEEREDR

e o Ano-genital

e distance

Sl Genitalia i
A abnormalities

g/ ka/d
ay

EATS specific adversity
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Example 2

Few endpoints that may or
may not indicative of EATS

Most endpoints related to General

adversity

Systemic

Sty Source Year Twpe of Species Dose unit|Route of [Exposure ||[Litter/pu Mo Pup Body Food Systemic
Terscicity administr P ovwweight |reprodouc [mortalitvyloeight consump Teasieity
ation Tive tio 1~
errecte N\ foxicity L)
a DAR 1990 naammmali | rat mEl ke owral 20 Days 0
an in vivoe b day EE &4 ag.7
- (fasisz Yor |ifasis Yar N €
= DAR 1979 nAaamimali | rat P oral 20 Days - -
an in wivo =1 [=T: 2
= DR 1909 ranmmall | dog PR oral 20 Days r = N a
an in vivo -6 3
- is inical
a [Err 1995 naammali|dog malkg oral 1 vears reask
EREE B ey =y
- kS
= [Err 1om2 nammali | dog el Oral 1 wvears
A i wivo B ey
3 AR 1999 nammali|rat mElke inhalad
A i wive B ey -
Fa DR 1909 Narmmali | rat o [y e—— Pu I’rlortallt
an in vivo B clay
- AR AoEL mMarmmali | rabbit mEs ke D)
an in wivo B iy
_ N\
“ DA AR narviereali | car e e Owal 2 Years \ e crer e cr e
an in vivoe B day \ s (basis || 75 (basis
10 DAR 1982 PAamrmali [ moase S Oral 101 Drec
an in wivo B day Weeks [
ax DAR 1991 naammali | rat mal kg owral 26 vweeks Increase Woecr Decr
an in vivoe B day as.a BaL 220
= [T =¥N -
1= DAR 1982 nAaamimali | rat T oral = Decr Decreass
an in wivor B day BEenerati \ .S (basi TS (basig
- on . Ffor
Y Ty FT=T1) mraammmali|rat sk oral 1O Dawy — D ecr Decreasa)] naduction|
an in vivo B ey (oasis il 25
= (transie
1a [=rr 2005 naamimali | rat [ =y " DecreasdDecreasd
ey e i o aws [=X=Taal ZOOE BTy OO T
- el Fo *
E [Erar 1000 naammali | rakb o aws
A i wiwor P - ht
16 [SENY 19TE rammali|rakb| u p We I g pawvs N A ¥
A i wivo
ar AR 1090 naammali | rat eeks) Food [
an in vivo B clay £3
s AR EE rarmrmali| rat mES e wal EEY H 0 i
et e e consumption
e DA AR s el | o e ke Owal 2 v} Body Welght [ £
an in vivoe b day | | as
= {neuroto
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Organising the data facilitates the analysis

Study

Source

Year

Typeof |Species |Dose unit|Route of |Exposure |Addition b o n 3 o 2 v @ a = 2
Py .. [ = = = = = = = I3 — -
toxicity al g s ‘s B ] ] B g s 29 2
i g g € T < € T < - - -
ation remarks H H 2 H g 2 H g 2 = £
| d wd ul il wd u d wd
1 DAR 1986 |Mammali|Dog mg/kg  |Oral 1Years Decrease Decrease Decrease [Change |Increase
an in vivo bw/day 500 500 500 50 500
2 DAR 1981 |Mammali|Mouse |mg/kg |Oral 2 Years Change |Change Decrease [Change
an in vivo bw/day 100 100 100 100
3 TEDX 2013 |Invitro |Mouse |puM 18 hours
4 DAR 1978 |Mammali|Rabbit |mg/kg |Oral 13 Days Increase [Change |Decrease |Decrease
an in vivo bw/day 55 55 55 55

EATS specific
adversity (C)?

Mo, only general adverse effects

No, only N

Pattern of ED effects
self-diagnostic (list)?

Potential Cat

catll
> catil




Chemical Selection
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Scope of Chemical Selection

. Chemicals to be screened take in account the following EU legislations:

« Plant Protection Products Regulation (PPPR)
- Biocides Products Regulation (BPR)
 REACH Regulation

- Cosmetics Regulation

- Water Framework Directive (WFD)

. ED IA analysis to be performed on about 700 chemicals

. For the selected chemicals, gather mechanistic-toxicological data to
then apply the four policy options for identifying EDs.
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Principles for Chemical Selection

The selection of the substances considered time constraints and efficient use of public money. It

was based on the following principles:

* Transparency

- Objectivity, securing that all possible scenarios are covered to assess the impact of the various options for
criteria at least on a qualitative basis

- Consideration of availability of data, which are crucial for the screening assessment of ED properties.

« The selection should (as far as possible) not lead to a bias in the assessment of the four options.

For PPP and BPs, all approved substances were considered, and then non relevant substances

were taken out from the list.

For REACH and Cosmetics, the list was started with substances where information and

concerns were already identified. If the list ends up being longer than the available resources, a
selection would be done randomly.

The substances falling under the WFD were covered by the selection under REACH, Cosmetics,
PPPs and BPs and not listed separately.

Joint
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Chemical selection: strategy

Compile the list of all relevant chemicals from PPPR and BPR

2"d Step:

Expand the initial list, by adding chemicals from REACH regulation,
Cosmetics Regulation and WFD

3rd Step:

Cross-check if these chemicals are also listed in other regulatory /
toxicological / NGO databases that can be used to collect further
available mechanistic & toxicological data for the ED IA
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All approved chemical active substances from EU Pesticides database (DG
SANTE) and all Biocidal Active Substances (ECHA)

The following substances are not included:

« Microorganisms (living organisms, NOT chemicals)

+ Basic substances (being substances of no concern and no inherent capacity to cause endocrine
disrupting effects, and where the approval procedures follow particular rules)

*  Low risk substances (defined in Annex II to Regulation (EC) 1107/2009 as, among others properties,
not deemed to be an endocrine disruptor)

« Natural extracts, mixtures, or repellents

- Attractants (pheromones) or plant hormones

- Some inert substances, salts, acids

Joint 7 2
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2"d Step:

Selection of substances under REACH Regulation

. All substances on the Candidate List already identified as SVHCs because of ED
concerns under Art. 57(f)

. All substances for which an SVHC opinion on the identification of the substance as
SVHC due to its endocrine disrupting properties was provided by the Member State
Committee at ECHA

. All substances on the Candidate list identified as SVHC because of reprotoxicity
1A/1B

. All substances listed in Annex XVII for restrictions due to a ED concern or because

of having a harmonised classification as reprotoxic 1A/1B
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2"d Step:

Selection of substances under REACH Regulation

. All substances placed on CoRAP due to ED concern
. All substances discussed in the Endocrine Disruptor Expert Group

. Substances flagged as SIN list substances because of ED concerns excluding those
which are pesticides, biocides and non-registered substances

. Substances flagged as Category 1 and 2 in the Commission’s priority list of
substances for further testing of their role in endocrine disruption (EASIS)
excluding pesticides, biocides and non-registered substances

Joint
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Centre




*
* gk

European
Commission

2"d Step:
Selection of substances under Cosmetics Regulation

Most substances for which an opinion of the Scientific Committee on Consumer Safety
(SCCS) was provided, which contained a discussion on their endocrine disrupting potential

Most substances for which an SCCS opinion was provided due to the their potential or de
facto classification as CMR1A/1B or CMR2 under the CLP Regulation

Most substances not classified as CMR but for which SCCS expressed some concern on
toxicity endpoints

Substances for which concern was raised by stakeholders / Member States on potential
endocrine disrupting properties

Joint 7 5
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3rd Step:

overlap of chemicals with other databases to collect
additional data for ED IA

Cross-check if the chemicals selected from PPPR, BPR, REACH Regulation,
Cosmetic Regulation and WFD are present in any of these databases/lists:

« US-EPA Endocrine Disruptors Screening Program
- ToxCast: database with in vitro data from US EPA
- EASIS

- Tedx: list of potential Eds

- SIN: list of potential EDs compiled by NGO ChemSec
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Inventory of chemicals to be screened

Chemical Name CAS |pesticides| biocides |cosmetics| REACH WFD EDSP SILNhE? Tedx EASIS ToxCast
Substance 1 KA 1 1 1 1 1
Substance 2 KA 1 1 1 1 1
Substance 3 KA 1 1 1 1
Substance 4 KA 1 1 1 1 1
Substance 5 KA 1 1 1 1 1
Substance 6 XXX 1 1 1 1 1
Substance 7 HAHN 1 1 1 1 1
Substance 8 XXX 1 1 1 1 1
Substance 9 HAHN 1 1 1 1 1
Substance 10 XXX 1 1 1 1 1 1
Substance 11 HAHN 1 1 1 1
Substance 12 XXX 1 1 1

Indicate where to find relevant information to facilitate data-collection

Joint 7 7
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Concluding Remarks

10 November 2015 78




Concluding Remarks

» Contractor applied methodology to sample subset (35 substances) to
test practical operability

» Fine tuning/adjustments were made according to feedback
» Methodology currently being applied in a phased manner to PPPs,
Biocides and selection from REACH, cosmetic ingredients and priority

substances under Water Framework Directive

» Strike appropriate balance between resources, time constraints and
depth of analysis

» The JRC is continually supporting the contractor to ensure the faithful
implementation of the methodology
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ConcludiERemarks

» To keep in mind:

= The results of the screening do not constitute in any event a list of
recognised endocrine disruptors.

= Therefore, the results do not have any regulatory consequences,

nor do they pre-empt any future decision regarding identification of
a chemical substance as an endocrine disruptor.
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