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GreenScreen® Benchmark Scoring

GreenScreen® classifies chemicals against 18 hazard endpoints to derive a Benchmark score, with
BM-1 being worst and BM-4 being best. BM-U is possible, too, if there are numerous data gaps
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Endocrine Activity: Relation to GreenScreen® Benchmark Scores

Endocrine Activity hazard classification:
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What Triggers Hazard Scores for Endocrine Activity in a

GreenScreen® Assessment?

= GreenScreen® implements a two-step hazard classification process for endocrine activity

= What is usually scored:

= Moderate hazard score for endocrine activity is triggered by any evidence of endocrine activity: often
changes in hormone levels, histopathological changes in endocrine organs, and/or in vitro data

= High endocrine activity hazard scores are only assigned when endocrine activity is associated with
plausibly related High hazard scores for other human health endpoints
= Most often reproductive or developmental, less often carcinogenicity or systemic toxicity

Evidence of endocrine activity + no plausibly related

hazard classification o Final Score
Moderate
Evidence of endocrine activity + Moderate plausibly /
related hazard endpoint classification
Final Score
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Timeline of Endocrine-Related Criteria and GreenScreen®

e GreenScreen®’s birthday is March 20, 2007
e GreenScreen® has undergone four major revisions (v. 1.0 — 1.4)
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GreenScreen®: Version 1.0
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= \ersion 1.2 GreenScreen®
= V. 1.2 changed endocrine endpoint from endocrine disruption to (Version 1.2)
endocrine activity

= >84% of v. 1.2 GreenScreens® have a data gap endocrine activity
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GreenScreen® Endocrine Activity Score
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GreenScreen®: Version 1.3
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" Version 1.3 GreenScreen GreenScreen® Endocrine Activity Score

= >76% of v. 1.3 GreenScreens® have a data gap endocrine activity (Version 1.3)
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GreenScreen®: Version 1.4

" GreenScreen®v. 1.4 GreenScreen® Endocrine Activity Score

= 76% of v 1.4 GreenScreens ® have a data gap endocrine activity (Version 1.4)

[PERCENTAGE]
[PERCENTAGE]
TABLE A1.5: Endocrine Activity (E)
[PERCENTAGE]
Information
Type Information Source High (H) Moderate (M)
Data All Available Data Evidence of endocrine activity and related Evidence of endocrine activity Adequate data available and
human health effect negative studies
A Lists EU - Priority Endocrine Disrupters Screening Category 3a [PERCENTAGE]
EU - SVHC Candidate List Authoritative Equivalent Concern - Candidate List: endocrine

disrupting properties cause probable serious
effects to the environment or human health

EU - SVHC Prioritisation List Authoritative Equivalent Concern - Prioritized for Listing:
endocrine disrupting properties cause prob-
able serious effects to the environment or
human health

EU - SVHC Authorisation List Authoritative Equivalent Concern - Banned Unless
Authorized: endocrine disrupting properties
cause probable serious effects to the
environment or human health

I Low [1Moderate M High [1Data Gap

Endocrine Activity (E)

B Lists EU - Priority Endocrine Disrupters Screening Category 1 or2
Category 3b
0SPAR Authoritative Endocring Disruptor - chemical for priority action
0SPAR Screening Endocrine Disruptor - substance of possible concern
ChemSec - SIN List Screening Endocrine Disruption

TEDX - Potential Endocrine Disruptors | Screening Potential Endocrine Disruptor



Impact of Criteria Change on Endocrine Activity Assessment

= More data gaps are filled (mostly by Moderate scores) with
= Addition of authoritative/screening lists to this endpoint
= Expansion of the evaluation from endocrine disruption to endocrine activity, and
= Evaluation of plausibly related health effects from other human health endpoints

= From version 1.2 on, additional authoritative/screening lists did not significantly reduce
the data gaps assigned to this endpoint.

= A Low score is almost never assigned due to insufficient data available to exclude activity
in all endocrine pathways (i.e. estrogenic, anti-estrogenic, androgenic, antiandrogenic,
and thyroid), unless the chemical is known to be not bioavailable.

= QOverall, endocrine activity remains the most frequent data gap among all chemicals
assessed, due to the lack of, or insufficient data.



Potassium permanganate (CAS #7722-64-7)

" Potassium permanganate is a GreenScreen® Benchmark 1

= Moderate for endocrine activity based on altered sex hormones levels and advanced onset of puberty in
humans and animals following exposure to manganese and its compounds (ATSDR 2012)

TecXSERVICES [ e T+ Carcinogenicity-L = Do not modify score
W Sc _ Cavup I Human Coroup IT and IT* Human Ecotox Fate Phy=ical L] Deve|0pmenta|-H, but effects
n-"@ e g : = £ determined likely unrelated to EA — Do
° ks Ele| £ 2 £ |3
B |T& 22| 2| & . v | £ 2| e i} not modify score.
Tepe Fae™ 5 = = g 3 = = - .
o g ¢l I E & § Sl sl=]|2]5% £ & | ® Reproductive-M-potentially related to
g | E 2 g e |2 | €| 5| & 5| | 2 . :
@ | g E 28| S E % | £ | €| E| 5| = S8 | g e EA but score is M — Do not modify score.
5 &0 = = 8 wn £ = = H & g -5 . . .
E| S| E|E| 2| ¢ % s g | & |a || 5| E|2|s5| 2| 2| e Systemictoxicity-vH and H, but
(4] - £2 a8 5| - & = W £2 A £ - %] B 7] £2 = .
Table - Chemical Deails s [ ®s [ & [gs [ - = unrelated to EA— Do not modify score.
Chgrgumic | Chemical cass c M E D E aT N: | Nr |S§s |s§E*| DS | mE | aa | ca | P B Ex
Yes | plumpane | TR - L | ¢! L | Potentially plausibly related effects are
Tabied et insufficient to warrant modifying
Prelminary Fimal . e o
Chemical Nam & GrepScreend Chemical Name GreesScresad Endocrlne Actlv‘ty score
Bewchm ak Scere Benchmark Scom
Potassimm 1 Potassinm 1
Permanganate Permmzanate




Propylene glycol (CAS #57-55-6)

- ®
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Potassium acetate (CAS #127-08-2)

= Potassium acetate is a GreenScreen® Benchmark 2
= A score of moderate for endocrine activity was assigned to
potassium acetate based on thyroid effects rats

TaX

SERVICES

BRICOLOCT KHK AT (ORI TING

Table 1: Hazard Table

Group I Hmman

Group IT and IT*

H wraan

Ecotox Fate

Pl vical

LI P
PR N 'E *E o
a . B . & ‘8
8|z 3 1 £ |4
. £ ; % ; B | F
. E b~ fa E B [
E 5 = E -5 & g . 3 & g = 4 H .
HEAERRERRE AR LI EERERE BB 5
: - 4 . : £ =
| 8| % : | 2 N 'g P E|E |28 F |8 g | 3
SRSENE NS AN T EE|E T £
. =] : o - o ] o
E | £ RN ; - B |3 T |8|% g
] . f [ 4 g
gl3| 8|4 |53 & 2 218|853 |55 4|4
Table 2: Chemical Denil: g R* g Rt * *
Torganic | Chemical CAS# C M R D E AT STs | sTr | s | Nr |sws* |swR*| S | HE | a4 | ca P B Rx F
Chemical? Name
No P:‘r':::‘ 127082 L L L L M L L L DG L L DG L A L L - L L
Table 3: Huard Semmary Table Table 4 [Table §
Prelminary Final
Benchmar: a -] 4 d ® f -4 Chemical Name GreeeScreead® Chemical Name Grespicrmend

Bemchmark Scere

Bemchmad Scome

P otass i ace tate

Potassimm ace tace 2z

o e O arescad P na b ncar pon @ 3 daes g

e Increase in 131l intake, and TSH levels in 90-day
oral study in rats with surrogate sodium acetate —
Evidence of endocrine activity corresponds to M
for Endocrine Activity endpoint

e No related effects for carcinogenicity,
reproductive toxicity, or developmental toxicity
(all assigned L) — Do not modify score

e  Systemic toxicity — Effects not considered adverse
or sufficient for GHS classification-assigned a L —
Do not modify score

Moderate for Endocrine Activity based on
evidence of endocrine activity without related
effects drives the Benchmark score



Endocrine Activity Assessment-Recap of Examples

= Preliminary score of Moderate is rarely modified to a High as a results of related human
health effects
= Often there are no related human health effects

= When there are related human health effects, hazard level is not always sufficient to trigger
increase in preliminary score

= |nteresting note-when hazards for related human health effects are high enough to trigger
increase in preliminary score, the Endocrine Activity score rarely drives the overall
Benchmark score (i.e., a High for Group 1 human health endpoints already leads to a BM-1)

= Because Moderate requires only evidence of endocrine activity, this endpoint can
sometimes drive the Benchmark score if there are no related human health effects

= Data gaps are common due to lack of sufficient data despite robust searches-data
requirements are high and data are sparse



Endocrine Activity Feedback and Areas of Disagreement

= Among the GreenScreens® completed by ToxServices, more than 75% have a data gap, 17.3% have
a moderate hazard, 1% have a high hazard, and 5.2% have a low hazard for endocrine activity

= Clients seem to be more concerned when a moderate hazard score is assigned for endocrine
activity than when a data gap is assigned!

GreenScreen® Endocrine Activity Score
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RESOURCES

= Resources: ToxFMD Screened Chemistry® Library
= All ToxServices Benchmark 1 GreenScreens® are posted for free!!
= Contact: Dr. Jen Tanir, jtanir@toxservices.com

= https://database.toxservices.com/
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