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LR L B = — D5 E [Endocrine disrupters and child health - Possible developmental
early effects of endocrine disrupters on child health (N4> < ELVE & 1 & & OREFE — N4 Wb
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*k Global Assessment of the State-of-the Science of Endocrine Disruptors
http://www.who.int/ipcs/publications/new_issues/endocrine_disruptors/en/
HAGER (RAET7EE) « N < SLE OFFRIBLIRIZ B3 2 A BRI T Rkl
http://www.nihs.go.jp/edc/global-doc/index.html

*¢ Endocrine disrupters and child health - Possible developmental early effects of endocrine disrupters
on child health
http://www.who.int/ceh/publications/endocrine_disrupters_child/en/

* State of the Science of Endocrine Disrupting Chemicals - 2012
http://www.who.int/ceh/publications/endocrine/en/
HAGER (EK) © N EL b2 E ORFOBRK 2012 G
http://www.nihs.go.jp/edc/files’EDCs_Summary for DMs_Jpn.pdf

2. BREWHIBRREE (OECD)
RE W I BREE I, (EFEWEDOT A NHA RIAv7al 70— E LT, Wy
W < EL'E OFER & O (Endocrine Disrupters Testing and Assessment: EDTA) (ZB89° 5
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http://www.who.int/ipcs/publications/new_issues/endocrine_disruptors/en/
http://www.nihs.go.jp/edc/global-doc/index.html
http://www.who.int/ceh/publications/endocrine_disrupters_child/en/
http://www.who.int/ceh/publications/endocrine/en/
http://www.nihs.go.jp/edc/files/EDCs_Summary_for_DMs_Jpn.pdf
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*¢ Guidance Document on Standardized Test Guidelines for Evaluating Chemicals for Endocrine
Disruption

http://www.oecd.org/chemicalsafety/testing/oecdguidancedocumentonstandardisedtesteuidelin

esforevaluatingchemicalsforendocrinedisruption.htm

*¢ Detailed Review Paper on the State of Science on Novel In Vitro and In Vivo Screening and Testing
Methods and Endpoints for Evaluating Endocrine Disruptors

http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/im/mono(2012)

23&doclanguage=en
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# & L T [Revised Guidance Document 150 on Standardized Test Guidelines for Evaluating
Chemicals for Endocrine Disruption] % 2012 FEIZ/AFR L TWA D 2018 FEICHETHRAE AR L
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* Revised Guidance Document 150 on Standardised Test Guidelines for Evaluating Chemicals for

Endocrine Disruption

https://www.oecd.org/chemicalsafety/guidance-document-on-standardised-test-guidelines-for-

evaluating-chemicals-for-endocrine-disruption-2nd-edition-9789264304741-en.htm



http://www.oecd.org/chemicalsafety/testing/oecdguidancedocumentonstandardisedtestguidelinesforevaluatingchemicalsforendocrinedisruption.htm
http://www.oecd.org/chemicalsafety/testing/oecdguidancedocumentonstandardisedtestguidelinesforevaluatingchemicalsforendocrinedisruption.htm
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2012)23&doclanguage=en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=env/jm/mono(2012)23&doclanguage=en

The OECD Conceptual Framework for Testing and Assessment of Endocrine Disrupters (as revised in 2012) lists the OECD Test Guidelines and

standardized test methods available, under development or proposed that can be used to evaluate chemicals for endocrine disruption. The

Conceptual Framework is intended to provide a guide to the tests available which can provide information for endocrine disrupters’ assessment but is

not intended to be a testing strategy. Furthermore, this Conceptual Framework does not include evaluation of exposure; however this should be

included when deciding whether further testing is needed. Further information regarding the use and interpretation of these tests is available in

Guidance Document No. 150.

Conceptual framework for testing and assessment of endocrine disrupters

Mammalian and Non Mammalian Toxicology

Level 1

Existing Data and
existing or new non-
Test Information

Physical & chemical properties, e.g., MW reactivity, volatility, biodegradability.
All available (eco)toxicological data from standardized or non-standardized tests.
Read across, chemical categories, QSARs and other in silico predictions, and ADME model predictions.

Level 2

In vitro assays
providing data about
selected endocrine
mechanism(s) /
pathways(s)
(Mammalian and
non mammalian
methods)

Estrogen (OECD TG 493) or androgen receptor binding affinity (US EPA TG OPPTS 890.1150)
Estrogen receptor transactivation (OECD TG 455, ISO 19040-3), yeast estrogen screen (ISO 19040-1 &
2) TG 457).

Androgen receptor transactivation (OECD TG 458).

Steroidogenesis in vitro (OECD TG 456).

Aromatase assay (US EPA TG OPPTS 890.1200)

Thyroid disruption assays (e.g. thyroperoxidase inhibition, transthyretin binding)

Retinoid receptor transactivation assays

Other hormone receptors assays as appropriate

High-throughput screens



http://www.oecd-ilibrary.org/environment/test-no-493-performance-based-test-guideline-for-human-recombinant-estrogen-receptor-hrer-in-vitro-assays-to-detect-chemicals-with-er-binding-affinity_9789264242623-en;jsessionid=4n618be0w7fln.x-oecd-live-03
http://www.oecd-ilibrary.org/environment/test-no-455-the-stably-transfected-human-estrogen-receptor-alpha-transcriptional-activation-assay-for-detection-of-estrogenic-agonist-activity-of-chemicals_9789264076372-en
http://www.oecd-ilibrary.org/environment/test-no-457-bg1luc-estrogen-receptor-transactivation-test-method-for-identifying-estrogen-receptor-agonists-and-antagonists_9789264185395-en
http://www.oecd-ilibrary.org/environment/test-no-458-stably-transfected-human-androgen-receptor-transcriptional-activation-assay-for-detection-of-androgenic-agonist-and-antagonist-activity-of-chemicals_9789264264366-en;jsessionid=4n618be0w7fln.x-oecd-live-03
http://www.oecd-ilibrary.org/environment/test-no-456-h295r-steroidogenesis-assay_9789264122642-en

Mammalian Toxicology

Non Mammalian Toxicology

Level 3

In vivo assays
providing data about
selected endocrine
mechanism(s) /
pathway(s)

Uterotrophic assay (OECD TG 440).
Hershberger assay (OECD TG 441).

Amphibian metamorphosis assay (OECD TG
231).

Fish short-term reproduction assay (FSTRA)
(OECD TG 229).

21-day fish assay (OECD TG 230).
Androgenized female stickleback screen (AFSS)
(OECD GD 148).

EASZY Assay. Detection of Substances Acting
through Estrogen Receptors using Transgenic
cyp19a1b GFP Zebrafish Embryos (draft OECD
TG).

Xenopus embryonic thyroid signalling assay
(XETA) (draft OECD TG).

Juvenile medaka anti-androgen screening assay
(JMASA) (draft OECD GD).

Short-term juvenile hormone activity screening
assay using Daphnia magna (draft OECD TG).
Rapid androgen disruption adverse outcome
reporter (RADAR) assay (draft OECD TG).

Level 4

In vivo assays
providing data on
adverse effects on

Repeated dose 28-day study (OECD TG 407).
Repeated dose 90-day study (OECD TG 408).
Pubertal development and thyroid function assay
in peripubertal male rats (PP male assay) (US
EPA TG OPPTS 890.1500)

Fish sexual development test (FSDT) (OECD TG |
234).

Larval Amphibian Growth & Development Assay
(LAGDA) (OECD TG 241).

Avian Reproduction Assay (OECD TG 206).



http://www.oecd-ilibrary.org/environment/test-no-440-uterotrophic-bioassay-in-rodents_9789264067417-en
http://www.oecd-ilibrary.org/environment/test-no-441-hershberger-bioassay-in-rats_9789264076334-en
http://www.oecd-ilibrary.org/environment/test-no-231-amphibian-metamorphosis-assay_9789264076242-en
http://www.oecd-ilibrary.org/environment/test-no-231-amphibian-metamorphosis-assay_9789264076242-en
http://www.oecd-ilibrary.org/environment/test-no-229-fish-short-term-reproduction-assay_9789264076211-en
http://www.oecd-ilibrary.org/environment/test-no-230-21-day-fish-assay_9789264076228-en
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/JM/MONO(2011)29&doclanguage=en%20
http://www.oecd-ilibrary.org/environment/test-no-407-repeated-dose-28-day-oral-toxicity-study-in-rodents_9789264070684-en
http://www.oecd-ilibrary.org/environment/test-no-408-repeated-dose-90-day-oral-toxicity-study-in-rodents_9789264070707-en
http://www.oecd-ilibrary.org/environment/test-no-234-fish-sexual-development-test_9789264122369-en
http://www.oecd-ilibrary.org/environment/test-no-234-fish-sexual-development-test_9789264122369-en
http://www.oecd-ilibrary.org/environment/test-no-241-the-larval-amphibian-growth-and-development-assay-lagda_9789264242340-en
http://www.oecd-ilibrary.org/environment/test-no-206-avian-reproduction-test_9789264070028-en

endocrine relevant

Pubertal development and thyroid function assay

Fish early life stage (FELS) toxicity test (OECD

endpoints in peripubertal female rats (PP female assay) (US TG 210).
EPA TG OPPTS 890.1450) New guidance document on harpacticoid
Prenatal developmental toxicity study (OECD TG _ copepod development and reproduction test with
414). Amphiascus (OECD GD 201).
Combined Chronic toxicity and carcinogenicity Potamopyrgus antipodarum reproduction test
studies (OECD TG 451-3). (OECD TG 242).
Reproduction/developmental toxicity screening Lymnaea stagnalis reproduction test (OECD TG _
test (OECD TG 421). 243).
Combined repeated dose toxicity study with the Chironomid Toxicity Test (TG 218 & TG 219).
reproduction/developmental toxicity screening Daphnia Magna reproduction test (with male
test (OECD TG 422). induction) (OECD TG 211).
Developmental neurotoxicity (OECD TG 426). Earthworm Reproduction Test (OECD TG 222).
Repeated dose dermal toxicity: 21/28-day study Enchytraeid Reproduction Test (OECD TG 220).
(OECD TG 410). Sediment Water Lumbriculus Toxicity Test Using
Subchronic dermal toxicity: 90-day study (OECD Spiked Sediment (OECD TG 225).
TG 411). Predatory mite reproduction test in soil (OECD
28-day (subacute) inhalation toxicity study TG 226).
(OECD TG 412). Collembolan Reproduction Test in Soil (OECD
Subchronic inhalation toxicity: 90-day study TG 232).
(OECD TG 413).
Repeated dose 90-day oral toxicity study in non-
rodents (OECD TG 409).

Level 5

In vivo assays
providing more

Extended one-generation reproductive toxicity
study (EOGRTS) (OECD TG 443).

Fish Life Cycle Toxicity Test (FLCTT) (US EPA
TG OPPTS 850.1500).



http://www.oecd-ilibrary.org/environment/test-no-414-prenatal-development-toxicity-study_9789264070820-en
http://www.oecd-ilibrary.org/environment/test-no-414-prenatal-development-toxicity-study_9789264070820-en
http://www.oecd-ilibrary.org/environment/test-no-451-carcinogenicity-studies_9789264071186-en
http://www.oecd-ilibrary.org/environment/test-no-421-reproduction-developmental-toxicity-screening-test_9789264264380-en
http://www.oecd-ilibrary.org/environment/test-no-422-combined-repeated-dose-toxicity-study-with-the-reproduction-developmental-toxicity-screening-test_9789264242715-en
http://www.oecd-ilibrary.org/environment/test-no-426-developmental-neurotoxicity-study_9789264067394-en
https://www.oecd-ilibrary.org/docserver/9789264070745-en.pdf?expires=1604408588&id=id&accname=guest&checksum=294E155089E6DDD58CED4CA1A9A28086%20
https://www.oecd-ilibrary.org/docserver/9789264070769-en.pdf?expires=1604408670&id=id&accname=guest&checksum=4EEF1549DF3A39B57AAA5DC31A517D59%20
https://www.oecd-ilibrary.org/docserver/9789264070783-en.pdf?expires=1604408763&id=id&accname=ocid84004878&checksum=A88CEC5DA71A5EA516FE6BCCBF6DDDC3%20
https://www.oecd-ilibrary.org/docserver/9789264070806-en.pdf?expires=1604408815&id=id&accname=ocid84004878&checksum=330CA2B02F2573C695E40BB77FDE25C9%20
https://www.oecd-ilibrary.org/docserver/9789264070721-en.pdf?expires=1604408839&id=id&accname=ocid84004878&checksum=63CDE7BFB38D3839FDA4444A97101842
http://www.oecd.org/officialdocuments/publicdisplaydocumentpdf/?cote=ENV/JM/MONO(2014)17&doclanguage=en%20
https://www.oecd-ilibrary.org/docserver/9789264264311-en.pdf?expires=1604408926&id=id&accname=ocid84004878&checksum=8D56F3011BB2440EC214954A68ED4128%20
http://www.oecd-ilibrary.org/environment/test-no-243-lymnaea-stagnalis-reproduction-test_9789264264335-en
http://www.oecd-ilibrary.org/environment/test-no-243-lymnaea-stagnalis-reproduction-test_9789264264335-en
http://www.oecd-ilibrary.org/environment/test-no-218-sediment-water-chironomid-toxicity-using-spiked-sediment_9789264070264-en
http://www.oecd-ilibrary.org/environment/test-no-219-sediment-water-chironomid-toxicity-using-spiked-water_9789264070288-en
http://www.oecd-ilibrary.org/environment/test-no-211-daphnia-magna-reproduction-test_9789264070127-en
http://www.oecd-ilibrary.org/environment/test-no-222-earthworm-reproduction-test-eisenia-fetida-eisenia-andrei_9789264264496-en
http://www.oecd-ilibrary.org/environment/test-no-220-enchytraeid-reproduction-test_9789264264472-en
http://www.oecd-ilibrary.org/environment/test-no-225-sediment-water-lumbriculus-toxicity-test-using-spiked-sediment_9789264067356-en
http://www.oecd-ilibrary.org/environment/test-no-226-predatory-mite-hypoaspis-geolaelaps-aculeifer-reproduction-test-in-soil_9789264067455-en
http://www.oecd-ilibrary.org/environment/test-no-232-collembolan-reproduction-test-in-soil_9789264076273-en
http://www.oecd-ilibrary.org/environment/test-no-443-extended-one-generation-reproductive-toxicity-study_9789264185371-en

comprehensive data
on adverse effects
on endocrine
relevant endpoints
over more extensive
parts of the life cycle
of the organism.

Two-generation reproduction toxicity study
(OECD TG 416, most recent update).

Medaka Extended One-Generation Reproduction
Test (MEOGRT) (OECD TG 240).

Avian two-generation toxicity test in the Japanese
quail (ATGT) (US EPA TG OCSPP
890.2100/740-C-15-003).

Sediment Water Chironomid Life Cycle Toxicity
Test (OECD TG 233).

Daphnia Multigeneration test for assessment of
EDCs (draft OECD TG).

Zebrafish extended one-generation reproduction
test (ZEOGRT) (draft OECD TG).



http://www.oecd-ilibrary.org/environment/test-no-416-two-generation-reproduction-toxicity_9789264070868-en
http://www.oecd-ilibrary.org/environment/test-no-240-medaka-extended-one-generation-reproduction-test-meogrt_9789264242258-en
http://www.oecd-ilibrary.org/environment/test-no-233-sediment-water-chironomid-life-cycle-toxicity-test-using-spiked-water-or-spiked-sediment_9789264090910-en
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** SAICM Emerging Policy Issues and Other Issues of Concern
http://www.saicm.org/index.php?option=com content&view=article&id=452&Itemid=685
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(IPCP: International Panel on Chemical Pollution)iZ 2017 4 7 HZ Overview Report] Z/AFE L
7o ZOFTHGWNENMEREZRILE LEBBIFEFI STV D (F1),

* Overview Report I: Worldwide initiatives to identify endocrine disrupting chemicals (EDCs) and
potential EDCs as of July 2017

* Overview Report II: An overview of current scientific knowledge on the lifecycles, environmental

exposures, and environmental effects of select endocrine disrupting chemicals (EDCs) and
potential EDCs as for July 2017

* Chemical Fact Sheets as of July 2017 Overview Report III: Existing national, regional and global

regulatory frameworks addressing Endocrine Disrupting Chemicals (EDCs) as for July 2017

https://www.unep.org/explore-topics/chemicals-waste/what-we-do/emerging-issues/scientific-

knowledge-endocrine-disrupting



http://www.oecd.org/chemicalsafety/testing/oecdguidancedocumentonstandardisedtestguidelinesforevaluatingchemicalsforendocrinedisruption.htm
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*¢ European Commission

http://ec.europa.eu/environment/chemicals/endocrine/index en.htm

FROMNEES Tk, PETI GERR) ZEESNOOEFEEZT, BAFORE BU FHNZ OV T
U, b MEFEE2 LV IREST SOOI E 217 5 HABY T, Directorate General for Internal Policies
of the Union (ZF¥ )EJ' HABANEORES) 232019 4E 3 A2 [T < SALFWE - BL5a0iR
Wt v MdEFELRFE~TA]1F T (Endocrine Disruptors: from Scientific Evidence to Human Health
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4.2 MLZEFF (ECHA: European Chemicals Agency)

ECHA (BT, WO < EALEYEIZ DWW C WHO/IPCS (2002) DEFRIERA S
NnNTEL., HH5WE (BE) 7 REACH HANZEB T 555 E (SVHC: Substances of Very
High Concern) & U TEE SN DLBEORIN L 705,

N < EAER2S b bR OFERERICEA 20 28 % RAF T B AR DV T,
REACH #81] Article 57(f) [substances - such as those having endocrine disrupting properties (9

%) for which there is scientific evidence of probable serious effects to human health or the

environment which give rise to an equivalent level of concern to those of other substances listed in

points (a) to (e) and which are identified on a case-by-case basis in accordance with the procedure set
outinArticle 59] Z X Y . Endocrine Disruptor Expert Group |2 X > T¥WE (Bf) HITHHI S
[SUPPORT DOCUMENT FOR IDENTIFICATION | & L TAERIN S, SVHCIZEEIND



http://ec.europa.eu/environment/chemicals/endocrine/index_en.htm

& 01%LL EOEFRMICKT 2 EHFTLL DL EOBEF D O ECHA ~O ik H
HOFENEL D, F7-. SVHC @ U A | (Candidate List of Substances of Very High Concern
for Authorization) (%, FRA[XG4'E  (Substances included in Annex XIV of REACH) 0)@@?@ J
A b TEY, SVHC 2o HICRBAHEMEITERESIND &, FEHETH (Latest
application date) M O'H ¥ H (Sunset Date) 2 %€ 4L, If&HEE H £ Tl \—nAL‘\TEFI &A1
o BB AUBORRW A TE 2R D,

ECHA /3 SVHC U R b ZBlke/AFR L CTEHY . 2021 4F1 A 19 HETIZ 211 WE () 2
SVHC & L TH# STV DA, 209 BN &L (Endocrine disrupting properties)
ZtRHL (Reason forinclusion) & L TWA DL 191, 16 E (Bf) THD (E2),

¥ 72, REACH HLAILIA ORI E -4 B BIsEVERUC F8 0T i < B E R E
SNT-WERE AR SIS L (2020 4 5 AHITE).,

* Candidate List of substances of very high concern for Authorisation (published in accordance with
Article 59(10) of the REACH Regulation)
https://echa.europa.eu/candidate-list-table

* Substances identified as endocrine disruptors at EU level

https://edlists.org/the-ed-lists/list-i-substances-identified-as-endocrine-disruptors-by-the-eu
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7% 2 EUREACH HANZIHBWTH W< ELYEA  (Endocrine disrupting properties) % ¥ (2 SVHC (Zi%E S 1172 16 W8 T

AR AR GAE 9

formaldehyde and 4-heptylphenol, branched and linear (RP-
HP

Wit%l >0.1% w/w 4-heptylphenol, branched and linear (4-
HPbI)

1,3,4-F7 ' U ¥ thiadiazolidine-2,5->F 4>, &L
AT NTE R, DR OEHE 4T FLT = ) — LD
PSR

57(f) - environment)

BREERE (HSH T IEE 4-~T7F
NTx ) =KL ESTA b
TRRIER)

RS (SVHC) @ GG N 0 .D?te o Reason for inclusion *EH HELHED B D B D% Y
. 0. inclusion —— —
*U 2 MB#HJA ®EH EEEARHL Latest application date | Sunset Date
A& H RS H H¥&H
4-tert-butylphenol 98-54-4 16/07/2019 | Endocrine disrupting properties (Article
A-tert-7 F )T = ) —)b 57(f) - environment)
BRETE (NOWREH TORBE~D
FHE NP KO OP DD & #f
HWAHTFHREINDT X bl UkRfE
M)
Tris(4-nonylphenyl, branched and linear) phosphite (TNPP) | - 16/07/2019 | Endocrine disrupting properties (Article
with > 0.1% w/w of 4-nonylphenol, branched and linear (4- 57(f) - environment)
NP) BREERE (ESH T8 4- 7 =1
Y RIS ILES 4- ) =V T == Tk AT 7 T )L AEE A fa s
A N*E$H4- ) =V T = ) —)L(A4-NP)% 0.1%LL L&A REED)
1,7,7-trimethyl-3-(phenylmethylene)bicyclo[2.2.1]heptan-2- | 15087-24-8 15/01/2019 | Endocrine disrupting properties (Article
one 57(f) - environment)
*3-benzylidene camphor; 3-BC BRI (=X hua X URREH. Bt
1,77-F U AT 3(T == )L ATF LBV 7 a[2.2.1] T Ra s HER)
TR Ay B4 3RV T =Ty
—)
Dicyclohexyl phthalate 84-61-7 27/06/2018 | Toxic for reproduction (Article 57¢)
DCHP Endocrine disrupting properties (Article
THENERY VT a~F L 57(f) - human health)
bt MERRE (i v Fa s U RRIE
M, AT aA FPEARE
Reaction products of 1,3,4-thiadiazolidine-2,5-dithione, - 15/01/2018 | Endocrine disrupting properties (Article
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AR AR GAE 9

R EYE (SVHC) @ 5 LDz ol Reason for inclusion © *EH HEEN H A WE R EY
S CAS No. inclusion N AL X
*U 2 MB#HJA ®EH EEEARHL Latest application date | Sunset Date
A& H RS H H¥&H
4,4'-isopropylidenediphenol 80-05-7 12/01/2017 | Toxic for reproduction (Article 57¢)
Bisphenol A; BPA Endocrine disrupting properties (Article
EXT7x/—ILA 57(f) - environment)
RIERE (=X a7 U RIEH. Bt
HRR IR AR v o IERT. HRR ik~
DER)
Endocrine disrupting properties (Article
57(f) - human health)
b MERRE (A ha s UkRME
M. =X ba s oahi~DER)
4-heptylphenol, branched and linear 6465-71-0 12/01/2017 | Endocrine disrupting properties (Article
substances with a linear and/or branched alkyl chain with a 6465-74-3 57(f) - environment)
carbon number of 7 covalently bound predominantly in 6863-24-7 BRIERE (=2 ha U RRER)
position 4 to phenol, covering also UVCB- and well-defined | 1987-50-4 fi
substances which include any of the individual isomers or a
combination thereof
EH TG 4-~T TNV T = ) — L
p-(1,1-dimethylpropyl)phenol 80-46-6 12/01/2017 | Endocrine disrupting properties (Article
d-tert-7 INVT7 = ) —)V 57(f) - environment)
BREEE (=X b u b UHRIER)
4-Nonylphenol, branched and linear, ethoxylated 104-35-8 20/06/2013 | Endocrine disrupting properties (Article 04/07/2019 04/01/2021
substances with a linear and/or branched alkyl chain with a 7311-27-5 57(f) - environment)
carbon number of 9 covalently bound in position 4 to 14409-72-4 BRIERE (=2 ha U RRER)
phenol, ethoxylated 20427-84-3
covering UVCB- and well-defined substances, polymers and | 26027-38-3
homologues, which include any of the individual isomers 27942-27-4
and/or combinations thereof 34166-38-6
BTG 4- ) =T = ) —L= hF T L— | 37205-87-1
127087-87-0
156609-10-8 ft
4-(1,1,3,3-tetramethylbutyl)phenol, ethoxylated 2315-67-5 19/12/2012 | Endocrine disrupting properties (Article 04/07/2019 04/01/2021
covering well-defined substances and UVCB substances, 2315-61-9 57(f) - environment)
polymers and homologues 9002-93-1 BRI (m X hua s U EEER)
At-F IV FNT = ) — )V hF T L— | 2497-59-8 fi
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N Date of ?ﬁiﬁiﬂ“%%g 9
=S E (SVHC) @ CAS No.? inclusion Reason for inclusion ® HMER B H D WENZY
*1) 2 A 0- Ea A 15 TE AR L Latest application date | Sunset Date
A& H S H H¥&H
4-Nonylphenol, branched and linear substances with a linear | 84852-15-3 19/12/2012 | Endocrine disrupting properties (Article
and/or branched alkyl chain with a carbon number of 9 26543-97-5 57(f) - environment)
covalently bound in position 4 to phenol, covering also 104-40-5 BRI (=X hua X URRER)
UVCB- and well-defined substances which include any of 17404-66-9
the individual isomers or a combination thereof 30784-30-6
B LI 4- ) =T = ) — )L 52427-13-1
186825-36-5
142731-63-3 il

4-(1,1,3,3-tetramethylbutyl)phenol 140-66-9 19/12/2011 | Endocrine disrupting properties (Article
bet-F T FNT = ) —)b 57(f) - environment)

RERE (=X a7 ARIEM)
Diisobutyl phthalate 84-69-5 13/01/2010 | Toxic for reproduction (Article 57c) 04/01/2019 04/07/2020
THENBEA Y T T Endocrine disrupting properties (Article

57(f) - human health)

bt MERRE (A koo URRE

M. i7 P e AREH)
Benzyl butyl phthalate (BBP) 85-68-7 28/10/2008 | Toxic for reproduction (Article 57c) 21/08/2013 21/02/2015
THENET TNV Endocrine disrupting properties (Article

57(f) - human health)

b MERZE (=R b u s kRME

M, $i7r v Re 7 U kRER)
Bis (2-ethylhexyl)phthalate (DEHP) 117-81-7 28/10/2008 | Toxic for reproduction (Article 57¢) 21/08/2013 21/02/2015
TENBE2-mF N ~F ) (B4 72 VEEE A Endocrine disrupting properties (Article
Q-=F N~ F ) 57(f) - environment)

REZE (=X a7 ARAEH)

Endocrine disrupting properties (Article

57(f) - human health)

b MEHERE (X ha s UkRE

M. 7 v Ra b ARER)
Dibutyl phthalate (DBP) 84-74-2 28/10/2008 | Toxic for reproduction (Article 57¢) 21/08/2013 21/02/2015
T ENERY T T Endocrine disrupting properties (Article

57(f) - human health)

b MERZE (=R b u s U kRME

M, $i7r v Re 7 U kRER)

a) Candidate List of substances of very high concern for Authorisation & ¥ Endocrine disrupting properties % Reason for inclusion & 92 )& % P
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b) Candidate List of substances of very high concern for Authorisation & FEi#{ 23 72V M E #EIZ DU Tidk SUPPORT DOCUMENT FOR IDENTIFICATION % 23 i

¢) Article 57(c) 4TS & B ENDHEILOMFD. WWH < ELO FREHEEIZ-OWTiE TSUPPORT DOCUMENT FOR IDENTIFICATION] 7> & $k

d) Authorisation List -List of substances included in Annex XIV of REACH X v B

H ¥ H:SVHC GRrIM&EfimE) (S#iER, sHish, ZofRez0 CONiREZA KmBQTﬁTﬂ%%ﬁ%%)xbmmmmwummwﬁmm&iék ERESNE
INb, EDND 6 ECHA 7§>{E§‘Elllﬁu%‘:h‘ T TR E XIV IR EINER

IR L, BONEBES TRAME & L THEE XIV IS D Z L nkE D, R
RiZ. ZORWYWE L LTINS NIREOBIT/RE L L TED LI, £DH i'( R 2% Tiﬁb‘k%huf& X EU fﬁljﬂf iJ:FHfoE LN Tx <25,
: HE@ CRATHIE L LCED AL, HIZH LI LB ATHE %75>%®%”£%#Iﬁ’*ﬂi)ﬂit FREETRLET 2 HEIC, BARFENZEINRTNIRSRVEARM, A%HE® 18

AAFET, AWHETICHFEAZH ST, BEAUBEORATHGFEICHET2REN TN s ETIE, b & AR &)%hé

# 3 EUREACH #HILS O BANT I TR0 < EULFEIZRE S - W ERE

H HIJ WE 4 EC No. CAS No. A=}
BPR 2,2-dibromo-2-cyanoacetamide (DBNPA) 233-539-7 | 10222-01-2 f)ﬂij%%%&
ARG HI | 207 nE3.=2 N a7 IR I R 2
BPR Cyanamide 206-992-3 | 420-04-2 f)ﬂiﬁﬂfﬁ—_
BAWERGHAL | 7T IR I (LR R
BPR Cholecalciferol 67-97-0 67-97-0 f)"ﬁiﬁ 22N
BRAEVMEREHA | 2y T =2m— b MR
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4.3. M B L ZE4LHE (EFSA: Europe Food Safety Authority)

(TER )

4.4.EU (28T H0t5eEh A : EURION

NG < EALEE O FRE 2 B3 25 72D ORKIN 7 Z A % — (EURION: European
Cluster to Improve Identification of Endocrine Disruptors) (&, EU Horizon 2020 Research and
Innovation Programme (H2020-EU) 23#8%H5 T hHx—ua Z2HETH5 87T u vy =7 b
O SN TEY , BNZHT 2 Z OO T 5 AMHE & L UIHKFHETH
Do

SC1-BHC-27-2018 T3k~ < EALFW'E (EDC) % [mlES 5 72D D7z 7258 M O A
7 V==V 7 hHE] OB ORBREMIEICGRIINE T Y e 7 O FEE AT O
BN EARERBICHEHT DI, FuP=7 b7 F A2 (k& K5 Z L BRE
S, 20194 1 H 1 HIZ BURION 7 7 A X —73Bi#k L 7=, 7245 EURION & (%, JEEHLAL
—n (EURO) ELHEERICEIZZA Y A (ORION) & ZfABHOEIIERETH D,

AEFEHIRIIE, 2020 FF~2023 £ TH 5,

8OO T a7 FDOARRE LA TFITR LT,

ATHENA (Assays for the identification of Thyroid Hormone axis-disrupting chemicals:

Elaborating Novel Assessment strategies)
AR A VE il 2 < ST 2B FMEZRIEST L7200 T v A - FifliET
i e oD %2
EDCMET (Metabolic effects of Endocrine Disrupting Chemicals: novel testing METhods and
adverse outcome pathways)
N e AL FE OARGEHR2 2L - Bl 20 el )5 15 K& 1Y AOP(adverse outcome

pathway)
ENDpoiNTs (Novel Testing Strategies for Endocrine Disruptors in the Context of

Developmental NeuroToxicity)
N Wb  EALFE OFE MR TE I BT 2 Bk 70 sUBR R

ERGO (Breaking down the wall between human health and environmental testing of endocrine

disrupters: EndocRine Guideline Optimisation)
N < S EEBRICB W T MERELERBE L ICELZNHEREORY AR
L : N4 R4 > Ol

FRIA (Female Reproductive Toxicity of EDCs: A human evidence-based screening and

Identification Approach)
EDCs OMEPE RSN : & b TORARRILICIE DWW A 7V —= 2 7 R ONERE
O B

GOLIATH (Beating Goliath: Generation of NoveL, Integrated and Internationally Harmonised

Approaches for Testing Metabolism Disrupting Compounds)
R < EALEWE 2 B3 5 720 O AR D EERAIZ G L 7 Bkl
15




SCREENED (A multistage model of thyroid gland function for screening endocrine-disrupting

chemicals in a biologically sex-specific manner)
Mo s < SALFE 2 AW FRN R RINICA 7 V== 75 B 72O O HR
HREERE S B E 7V

OBERON (An integrative strategy of testing systems for identification of EDs related to

metabolic disorders)

(R U BT 5 EDs % [T % 725 OB O A ik

** EURION
https://eurion-cluster.eu/
** ATHENA
https://athenaedctestmethods.net/
** EDCMET
https://www.uef.fi//en/web/edcmet
** ENDpoiNTs
https://endpoints.eu/
* ERGO
https://ergo-project.eu/
** FRIA
http://freiaproject.eu/wp/
** GOLIATH
http://beatinggoliath.eu/
** SCREENED
http://screened-project.eu/
** OBERON

https://oberon-4eu.com/

4.5.BMBRET (EEA)

FRMNBREEIT X, 2012 FICHAW < ELEICET 2B L B2 — O #HEE [The
impact of endocrine disrupters on wildlife, people and their environments The
Weybridge+15(1996-2011) report (N30 < SLAWE B AW N KR OBREEIZ G R % 2%
VAT Yy UREND ISENRFELT)) EARLT,

* The impact of endocrine disrupters on wildlife, people and their environments The
Weybridge+15(1996-2011) report
http://www.eea.europa.eu/publications/the-impacts-of-endocrine-disrupters
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46T ~v—7J

T v~ — 7 Bt iRi#/T (Danish Environmental Protection Agency) OZEFEIZ L Y . Danish
Centre on Endocrine Disrupters (CeHoS) (&, 2017 42 ECHA & i3 H IZN o wh» < ik
FHE L UCERMICHETRE 13 WEOU A ME2AFLE, TORENE LT
ECHA v~ 2% —VU X | GEAR) ZFEL L, ZOMMod Y R k& LT CeHoS reports (4
' #726) . EU Priority List of Chemicals (4Z %% 408) . DK Consumer Council list (#'E ¥k
32) . Substitute it now! list (#’E %% 94) . Trade Union Priority List for REACH Authorization

(& %% 71) . List of potential Endocrine Disruptors (#7'8% 1,038) . WHO (176 ¥%'&) »®
Ao,

ED (Endocrine Disrupter) D7EF & L Tixk WHO/IPCS (2002) ZHRA L THY . Nk
TEPEDOFHIIZ BV TIE QSAR 7= bR SN TV 5,

BV 2 Mz T, JEkGEE (Vv Y == AV =2=FT v TR —T T4
7 F) BT MW EIXFET — X ~— A Th 5 Substances in Preparations in Nordic
Countries (SPIN) [ZEWTEIT < FEEREE (probable to very probable risk of exposure) D &
LYEDN R STV D,

* List of Endocrine Disrupting Chemicals (Final report, December 21th, 2017 (Some mainly editorial

chances were made in September 2018))
https://images.chemycal.com/Media/Files/DK ED-list-final 2018.pdf
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#£4 2017 FET o~—2712 X DR SULFE (ED) B4 13 W8 (2017)

W4 Bacshs In vitro In vivo - e .

CASES) | BBy V FIEHS  FEHS HERE B
TIHEARNY b MR | AR FEPUEH 55 : AR #5PU/EH H REARTESRE ah ED & %t
Deltamethrin bbb
(52918-63-5)
7rrug X b MEFE | T e —BHE, |9 T Fe S URRIEA |58 - ALERREr BLR ED
Prochloraz BREE X ba 7 URRIEHL |38 O T~ ¥ —8 | - K O CORBAE R | 58 ED
(67747-09-5) L7 Rur URRER |BEE [
NV Ve B MR | T Re S U RO | T Re S URRER | R AR CoOEER N GER ED
Triclocarban A Na g U RITET HIE
(101-20-2) PEDOHE K
T BEAFN e (e MEE | R M A URRER | =R b A URRER R  ASEBRIR T, RIEEEOANEA] | R ED
T hT7vuadhr b, HEORRIE T, FEEEHEMN,. 2
Octamethylcyclo- WIEARRE R, INEESENE, FERhIR 5y
tetrasiloxane (D4) wh
(556-67-2)
DAY 7LD (e MiEFE | =X hr S U RER |~ R RRECOR B EIE R i ED
Tris(methylphenyl) Tz Bb AT A R
phosphate e
(1330-78-5)
4-tert-7 F IV AT | b MiERE (R =X M S URRIERH [T =47 L g9~1 : FEERSENE i ED
CINTaRF =L CEIHE 7TV N = B/ = (=
2-(4-tert-butylbenzyl)- H
propionaldehyde
(80-54-6)
U FEE BEMEFE | TAMATRURT [T R ARH, | H s RIS RIE TR GER ED
Salicylic acid TA AT T R
(69-72-7)
Jrxr=bhuFgr b MR | T Fa S URRE R BT e SRR BN (98 - BT > B CHEPT ARG 2L R | 5 ED
Fenitrothion M. 7 Ra X7 o kRER DART . PRFEFALEE O, MR T
(122-14-5) v b TTREEME, BT A—2 4&

SRR, 7 A AT U RE~DR
R
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W4 Bacshs In vitro In vivo - . -
(CAS F52) DKy R PR e Vet AERE PREtE | B
= ZAESINZ NN B4 b MR | TR 1S-cis SRR BRI | ~98  4-OH R L O 1K~ @ 1S-cis St KK OV 4-0H | ED & 5
Bifenthrin TA M Z UER BV | 1S-cis BB BEMERICZ 2 N (R E A CTORENSWT > KR bbb
(82657-04-3) (CEMETIIRRDON (v X UBRIEHH Y (TR | 1 2 MR- 2 BRIZ OV TR FE i
7) o ClEEME & ORBFER S | (IRRE CAIHDEINTE D bivd
D) DN R 7= RARA > FTlE
72UN)
TENLEY vy | e MERE |98 AT uaA RERRIK |98 Bt R UREER |98 ¢ HE(FEM) CHIP A 22 MR RE O | 58 ED
T T, ;17 Ra s Rk E KT, CREFALEES oI, K5, I
Di-n-pentylphthalate H B E OB L O EHEEK T
(131-18-0)
B A7 = ) —/LAF b MERE |0 A M S URRER | = A e S URRER [ K’ET*‘@:/J’ZW%’I@E@ O R |58 ED
Bisphenol AF BCOVERRE S RUE T I R
(1478-61-1) BB B A b o A UREER] |98 0 R b o S U RRER a@ uﬁéL*ﬁﬂﬁlm& 2B 2 AEHHAELC |3 ED
E9 R GEFLIEE AR B
57 AETAD)
ZREMA Y 7F ) |b MEE |58 =X ba X URREH |78 =X e U BREH EP HEfFENVY) COXE FIEENE, KT8 | ED
Isobutyl paraben FAFTHERZE M) “RTENC KX
(4247-02-3) ﬁumﬂn
~XFs ATz € MEE | A LR s R | BT — 5 7 L B~ REE AEIE L L CHAfE(LT 5 |95 |ED LBE
Hexachlorophene A B ~D A %%ﬁ@ bivd
(70-30-4)
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5. XH

KIEREERET (USEPA) TlX, WHWN < EMEARA 2 )V —=277 1 F A (EDSP)
ZHEDTND, ZHUE 1999 FEIZRESNTEZHOTHY . BN ER#E (Food Quality
Protection Act) M OMIEI/KZ2 427, (Safe Drinking Water Act) (2K 0, ANDREFEICH E /g2
ERIFET IO X hu S A Z b O REROEHEIK PG RMEFMEZ A7 ) —= 7
THZLEEHE LTS,

(1) ABREDBASE & 2 DORRRE

WO EWEARA T ) —=2 77 a7 ACTld, Tierl A7 J—=227% Tier2 7 A
D 2 BeMEORBRIA R Z A LTz,

Tier 1 A7 U —=2 2713, EWONZUWRITHT 2FEWEOIEROKREZ B E Lz
B CThO . SHIHORBRENRER (7 v b= ha b/ U5 EEARER. & b HeLa flifig
T A Na U RRIREIE LR, Ty T Ra U FREERER, B hAT A
REEARBRE O hT a~—Eilkr) KO 6 MEOEBWRAR (7 v hHEIEHER, 7
v o= anN—0— k., 7 v MEEEHEER (Pubertal female), 7 > b HEEFEIFER
(Pubertal male) , [4EFAZSRERER OB 2mARABR) KOsk S D, RRIED %Y
PEDORRFENNTTHOIL, 2009 4E 10 A £ TICHFEEMEH T 2 BRIEN AT ST,

Tier2 7 A MI, \LFWE DA T 208 ERZEEZHERT HTDOOHRTH 5,

(2) Tierl A2 U —=2 7 DOFElj

Tier]l A7 UV —=V 7 ORSEWE L LTIE, b hOIE BIEROAELZEE X, B 1KY
AN E LT, BIIEVERS (PALs) KONEAERILTWE (HPVs) DOFF 67 MENERE S
7o (20, BEMNREIEEGOIY TIFFEIZLY, XRWEIL 2 WEER-7), 2013
BT, H2®/U A ME LT, BEERUEHEPKIZEBNTHRIBSATNWS 107 WENERE S
i,

Tier ] A7 U —=1 72O\ TIL, 2009 4E 10 H 725 2010 4E 2 A/ F T, Tierl 227V
—= U7 H1IWRY A MEE OB, BEF K O A S T L CERm e H I
oo R SR BT — & BEAFIE#R CRARBHME L) 26 L2, O EALLFT
(weight-of-evidence) Z# & L C. Tier1 A7 U —=2 ZFHlAMTHiL7=,

2015 4- 6 HIZ USEPA LV EDSP (28T 5 52 WE D Tier | A7 U —=> 73l 1A
KINT, Tier2 7 A b & LTISWMENEE S, IR TEWEITH LEMT X
AEBRE H 2R SN, BIE T Tier2 7 A2 b O Effifn SiEH Sh Tungu,

*¢ United States Environmental Protection Agency

https://www.epa.gov/endocrine-disruption
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Recommended Additional Testing including TIER 2 for Chemicals that Showed
Potential Interaction with E, A and/or T

[ loemal | humandeath | widite |

- Carbaryl None MEOGRT
- Chlorothalonil None LAGDA
Cypermethrin Special study: Assess androgenrelated effects MEOGRT
' in adult males
n DCPA CTA (comparative thyroid assay) LAGDA
[ pichlobenil None MEORGT
n Dimethoate CTA None
7 Flutolanil None MEOGRT
m Folpet None MEOGRT
H Iprodione None MEOGRT
“ Linuron CTA MEOGRT, LAGDA
Metalaxyl None MEOGRT
2N Metribuzin CTA LAGDA
ﬂ Myclobutanil None MEOGRT
“ O-phenylphenol None MEOGRT
E50 pens None MEOGRT
“ Propargite None LAGDA
Propiconazole None MEOGRT
“ Tebuconazole None MEOGRT

(3) ARERBRIE DB
(PR

High-Throughput (HTP) Assays for :

Estrogen Receptor, Androgen Receptor, Steroidogenesis, Thyroid Pathway

Other tools:

SeqAPASS, Systematic Reviews, In Vitro to In Vivo Extrapolation (IVIVE), and Bioactivity
Exposure Ratio (BER)
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EDSP Tier 1 Battery of Assays (current)

Tier 1 Battery NAM Alternatives

Estrogen Receptor (ER) Binding In vitro
Estrogen Receptor Transactivation (ERTA) In vitro
Androgen Receptor (AR) Binding In vitro
Aromatase In vitro
Steroidogenesis (STR) In vitro
Uterotrophic In vivo
Hershberger In vivo

Female Rat Pubertal In vivo

Male Rat Pubertal In vivo

Fish Short Term Reproduction In vivo
Amphibian Metamorphosis In vivo

EDSP Tier 2 Tests

ER Model (proposed)

ER Model (proposed)

AR Model (proposed)
STR Model (near future)
STR Model (near future)

ER Model (proposed)

AR/STR Model (future)

ER, STR, THY Models (future)
AR, STR, THY Models (future)
ER, AR, STR Models (future)
THY Model (future)

Rat 2-gen/EOGRT In vivo
Medaka Extended 1-Gen Reproduction  In vivo
Larval Amphibian Growth & Development In vivo

Avian Multi-Generation Reproduction In vivo
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Tier 2 Battery NAM Alternatives

ER, AR, STR, THY (future)
ER, AR, STR (future)
THY (future)

ER, AR, STR, THY (future)
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