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Silent Spring Institute

* Massachusetts Breast Cancer Coalition
founded Silent Spring Institute in 1994
* Qur goal: prevent cancers by reducing

people's exposure to harmful chemicals
where they live, work, and play “A lab of our own”

Who we are

Silent Spring Institute is a mission-driven scientific research
organization dedicated to uncovering the environmental causes of
breast cancer.




Breast Cancer:;

Site

a public health crisis a=we

73.2 cases/
100k people
Incidence in Females ages 20-49

| 7 3.2 (44 051)

id (I 23.4 {17 784)
Melanoma of the skin [N 14.1 {2019}

Colon and rectum

Cervix uteri

Corpus and uterus, NOS
Lung and bronchus

Ovary

Non-Hodgkin lymphoma
Kidney and renal pelvis
Leukemia

Brain and ONS {malignant)
Breast {in situ)
Non-malignant CNS tumors

* #1 invasive cancer
diagnosis in the US and
worldwide

* 6x more prevalent than
any cancer among males
under age 50 in the US

* Rising in rate of diagnosis,
esp. in younger females

Site

Colon and rectum

Testis

Melanoma of the skin
Kidney and renal pelvis
Non-Hodgkin lymphoma
Prostate

Thyroid

Oral cavity and pharynx
Lung and bronchus
Leukemia

Brain and ONS {malignant)

Hodgkin lymphoma
SILENT SPRING INSTITUTE

Researching the Environment and Women'’s Health

O

Non-malignant CNS tumors

(N 11.5 (7518)
(N 10.4 {6417)
(N 10.3 {6571)
(N .4 (3418)
(NN 5.1{3736)
(N .o (3566)

(N s5.0{3220)

(N 4.3 (2703)

[ :.4{2185)

B Malignant
Nonmalignant

20.2 {11 412)
17.6 {11301)

Incidence in Males ages 20-49

I 13.1 (2458)
I 10.7 (6951}
I o2 (5929)
I =.4 (5320)
I =.3 (4049)
I 2.0 {4049}
I .o {4236)
I .0 (3515)
I s = (3009)
I 5. (2367)
I 45 {2704)
I 3.7 (z318)

9.5 {6140}

B Malignant
Nonmalignant

Ward et al, JNCI 2019



Outline

* Breast cancer-relevant chemicals (BCRCs) identified using the
Key Characteristics of breast carcinogens

* Characterizing BCRC exposure sources and levels to prioritize
research and action



Eﬂa Environmental Health Perspectives

a | Research Article | 10 January 2024

Application of the Key Characteristics Framework to Identify Potential Breast
Carcinogens Using Publicly Available in Vivo, in Vitro, and in Silico Data

o This article accompanies INVITED PERSPECTIVE: NEW MOTIVATIONS AND FUTURE DIRECTIONS FOR INVESTIGATING ENVIRONMENTAL RISK FACTORS FOR BREAST CANCER.

Authors: Jennifer E. Kay ©&7, Julia Green Brody, Megan Schwarzman,, and Ruthann A. Rudel AUTHORS INFO & AFFILIATIONS

Publication: Environmental Health Perspectives * Volume 132, Issue 1 * CID: 017002 e« https://doi.org/10.1289/EHP13233

Environmental Health News  Newsletters~ Topics~ Special Projects~ AboutUs ~ @l’])e ‘wllﬁl]lngtﬂn 1]]051

emocracy Dies in Darkness

Over 900 chemicals linked to greater
breast cancer risk by researchers

90 percent of the chemicals are found in commonly used consumer products, researchers say

Inside Climate News

By Linda Searing

Science

More Than 900 Widely Used Chemicals [LUELSIe0) 0

More than 900 common chemicals May Increase Breast Cancer Risk A New Approach to |dent|fYI ng
linked to breast cancer risk: Study Ninety percent of the chemicals identified as potential breast C onsumer P rod u CtS Th at CO nta i n
Many of these chemicals are commonly found in food, hair products and skincare CarCinOgenS inanew Study are found in everyday prOd uctsin

products.

homes and workplaces. Cancer-Causing Chemicals:



Key Characteristics (KCs) of Carcinogens

Key characteristic:

Features of exposures that 1. Is electrophilic or can be
metabolically activated

callse cancer

3. Alters DNA repair or causes
genomic instability

Framework for evaluating
potential carcinogens based on
mechanistic effects (which can be
measured quickly) rather than - X

7. Is Immunosuppressive

cancer (WhiCh takes a Iong time) 8. Modulates receptor-mediated
effects

For breast cancer, focus on : —
9. Causes immortalization
estrogen and progesterone

4. Induces epigenetic alterations

5. Induces oxidative stress

6. Induces chronic inflammation

10. Alters cell proliferation, cell death,
or nutrient supply

Smith MT, Guyton KZ, Gibbons CF, Fritz JM et al.. Env Health Persp., 124(6):713-21




Breast Cancer Etiology

Damage DNA Activate estrogen

Stimulate hormone |
receptor A\

production
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Breast Cancer-Relevant Exposures :
: .. L. Type of Evidence
920 chemicals, lonizing radiation
/ D
Rodent Mammary Carcinogens (MCs)
278 chemic/ Steroid R activati ™ Adverse c?utcome
Databases from Internation; ErOICORENIL, - activating, In vivo
| \National Toxico Genotoxic MCs
. . Dyes (azo-dyes, benzidine-based)
Steroidogenic : :
G toxic MC Diethylstilbestrol N
ENOTOXIC VAR5 ogesterone\n?«-u 17 estrogen keceptor (ER)
Chemicals in smoke e N Mechanistic
(PAHSs) OB€NS [ \well-Known Endocrine Disruptors ,
Pesticides (atrazine,  P4-up, 512 Phthalates In vitro
malathion, phosmet) mical scre Bisphenols ning
Dyes Parabens —
(p-phenylenediamine)
/ [ [ [ e
Genotoxicity Mechanistic
Databases from US and international agencies In vivo and in vitro

Kay et al., EHP 2024, DOI 10.1289/EHP13233



A comparison group:

-

Putative Non-Mammary
Carcinogens

NTP and EPA cancer bioassay databases

J

e 850 chemicals tested in a 2-year cancer bioassay with no mammary

tumor induction reported
* Why “putative”?

* Some may have had mammary tumors inappropriately dismissed, as we

found for 28 MCs we flagged previously

 Some may have only been tested in mice, which rarely develop mammary

tumors

* The 2-year bioassay design has weaknesses for detecting mammary
carcinogens, especially for endocrine disruptors...



What bioassays miss

What we need to look at What we do look at

EPA NTP

Exposure in utero —

and in adults

Exposure in Macroscopic Exposure in adults, sometimes
Large (longitudinal) adults (visible) tumors in utero
cross section from /\) ;9
: from all groups
every animal
All dose groups SRl AR Tiny (transverse) cross section in ctrl Tiny (transverse) cross section
and high dose, sometimes others from all dose groups

<&y =
® ® “53% (©] o \“::

Tumors
(0]
yV/
Tumors
~J
J
y.
f Ve
Tumors
(0]
[ ]
/
ﬂf‘
14
K

. N N
Ctrl Low Med High Ctrl Low Med High * Ctrl Low Med High :
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MCs are enriched for BC-relevant KCs vs. Non-MCs

100%
o ° *p = 4.4 x10°°
2 90%
d
s B Non-MCs tested
o 80%
o
o 70% B MCs tested
7 0
g > "p=0.028 *p = 0.0024
= 50% p=5
= 40%
X ° p=0.071 p=0.051  *p=0.0031 *p=0.0008
o 30% - o ©
f= 0 Q N N
@ 20% o 1 < S < =
S @ @ ol = ©
= EN EN mE B
0%
E2 up P4 up E2& P4up ERagonist Endocrine Genotoxic Endocrine
disrupting disrupting &
*Fisher exact test for proportion of MCs positive vs. proportion non-MCs positive genotoxic

Kay et al., EHP 2024, DOI 10.1289/EHP13233 H



MCs are more likely to be stronger EDCs

100 Top EDC score |# Non-MCs| % Non-MCs | # MCs | % MCs | Fold-diff | p-value
Top EDC score [High\ 38 8% 16 21% 2.6 *0.0015°
0.75— B — none Medium 46 10% 12 16% 1.6 0.16°
C
2 borderline Low 30 6% 2 3% 0.4 0.29°
—
S 0.50— - - . )
8. low Borderline 52 11% 11 14% 1.3 0.44
—
o . medium None 306 65% 36 | 47% 0.7 | *0.0033"
B nioh Total 472 77
0.00 Trend® *2.1 E-4°
MCs aFisher exact test for proportion of MCs positive vs. proportion non-MCs positive
EDC+ "Two-sided Cochran-Armitage trend test for strength of endocrine activity in MCs vs. non-MCs
Higher-confidence
endocrine
disruptors

Kay et al., EHP 2024, DOl 10.1289/EHP13233 12



MCs are more likely to be stronger EDCs
and genotoxic

Non-MCs MCs
Top
EDC
score
none -
low
high 4 N
positive negative positive negative
Genotoxicity

Kay et al., EHP 2024, DOI 10.1289/EHP13233

TZEOErZC Gentox #I\I:g:- %I\?gsn- # MCs | % MCs | Fold-diff | p-value
High + 21 6% 13 18% 2.9 *0.0032°
Medium + 18 5% 11 15% 2.9 *0.0084°
Low + 17 5% 2 3% 0.6 0.55°
Borderline + 30 9% 8 11% 1.3 0.51°
None + 158 47% 32 45% 1 0.79°
Trend® + *0.0012°
High - 3 1% 2 3% 3.2 0.21°
Medium - 10 3% 1 1% 0.5 0.7°
Low - 4 1% 0 0% 0 1°

Borderline - 10 3% 1 1% 0.5 0.7°
None - 65 19% 1 1% 0.07 |*2.6 E-5°
Trend® - *0.0024°
Total 336 71

aFisher exact test for proportion of MCs positive vs. proportion non-MCs positive

PCochran-Armitage trend test for strength of endocrine activity in MCs vs. nen-MCs




Conclusions, part 1

* We identified hundreds of potential breast carcinogens by combining traditional
cancer studies with in vitro screening data

* Rodent MCs are more likely to increase E2/P4 synthesis, activate the ER, and cause
DNA damage vs. non-MCs

 Stronger in vitro activity = higher likelihood of cancer risk

* Endocrine activity can flag likely MCs, but lack of activity does not indicate the
chemical is not an MC

* E2/P4 steroidogenesis and ER activation are important BC-relevant activities, but there are
many others (and most lack methods to screen chemicals for them)

* Work ongoing to identify the most important exposures and target for reduction



Coming soon!

We've identified many potential BC hazards — now what?
Further prioritize them for reduction and research!

@O %
o ’f“\'

* Exposure sources

* Biomonitoring and
predicted intake levels

* Annual production and
environmental releases

e Current regulations

15



Exposure sources of BCRCs

Consumer

Products Pesticides | Diet
(n = 496) (n=470) (n = 462)
Pharmaceuticals | Drinking Water Constrijctio?ohél;aterials
(n=181) (n = 154) n= b )
B MCs

Unpublished data [ EDC+ 16



Predicted Intake Levels by Toxicity Characteristic

0.5 1.0 10.0 100.0 24000 28000

* | Predicted daily

3-Isopropylphenol 1 »

4-Methylpent-3-en-2-one - . ‘ i n t a ke S

Nitrilotriacetic acid -

Methyl 3-methylorsellinate - D
T i * Predicted daily intake
- Oetadecancio acid ) levels according to EPA
= 10-Undecenoic acid q modeling (high end of
3 .
5 s | N prediction)
© 2-Methoxy-5-methylaniline » e BCRCs in consumer
Vinyl chloride———@ I products that are

#Gumylphenal = (f. B MC/EDC+, with intake
Acrylamide{ @ eoc- [ []GT-
B mor > 0.5 mg/kg/day

3-tert-Butylphenol{ @ EDC NT [l

1,2,3-Trichloropropane{ @
4-(Butan-2-yl)phenol{ @

05 10 10.0 100.0 24000 28000

Predicted Intake in General Population (mg/kg/day) Unpublished data Y



TSCA Production Volume for BCRCs in 2019 (n = 240)

[Me+11,1.1e+11] 4
[5e+10,1e+11) -
[1e+10,5e+10) -

[5e+09,1e+10)1 O & Bisphenol A

Styrene

1,2-Dichloroethane

Benzene
Vinyl Chloride

| Ethylene Oxide

1,2-Propylene Oxide

1,3-Butadiene

? &— Ethanol

5

.\g

m
Q
Y 2
-c% 1,4-Benzenediamine
©  [1e+09,5e+09) - 2,4,6-Tribromophenol o) 0o °® .
& 2,4-Dichlorophenol 1 1 1 4
§ Z Diphenylamine
= [1e+08,1e+09)1 O O : o O @ O
©
S
S  [5e+07,1e+08) O O O O e
o 6 3 5 3
el O O 0 OO 0 1 e 3
13 11 ? T4 % 6 5
[2.5¢+04,1e+06) Q O ® Q O O O @
13 12 7 15 > 8 6 }
0,25e+04)1 O O O O O
EDC+ EDC+ EDC+ EDC~ EDC~ EDC~ EDC- EDCNT EDCNT
GT+ GT- GTNT GT+ GT- GTNT GT+ GT+ GT-

Unpublished data

Toxicity Characteristics

% of MCs
100
50

25

0

Production
Volume

* Reported under
Toxic Substances
Control Act

* Lbs of chemicals
produced or
imported in 2019
(most recent
available)
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Toxicity Predicted Production Volume

Chemical Name Characteristics Exposure Sources Intake (mg'kg/d)  (millions of lbs/y) I n t e g ra t i n g
1,1-Dichloroethane 0.1823 100- <1000 B C RC
@g % 05424 1-<20
exposure data

=X

1,2.3-Trichloropropane

1,2-Dichloroethane 3.097 30000- =40000

il

T
LY ¥

¢l
"'.\\f.’.-\:}r’

Prioritize by
Biological effect
Uses

1,2-Dichloropropane 0.4587 100— <1000

e
it e

1.2-Propylene oxide 0.1063 1000— <5000

B> B> B
(22 |
=
o

0020000+ 0

| . * Intake levels
1,3-Dichloropropene @n ) (&) 0.4908 20— <100
— : * Production volumes
11-Aminoundecanoic acid ) 0.9536 1-<20 ° ( an d mo re)
2.4 6-Tribromophenol ,&Q{H 1.112 20— <100 —— mvC ——
.\H.k.ff EDC+ [ Mo
- EDC~ []
- A GT-
2 4-Dichlorophenol ,%/, 0.841 20~ <100 EDC- [] ﬂp ]
EDCNT [ [ GTNT
2.4-Dimethylphenol @% ) ﬁ A 0.1526 10— <50
— = W)

= Unpublished data o



PlastChem Hazard/Regulatory Status Lists

o ) QO 0 O O ¢ O O
a0 28 20 45 a1 13 25 37
Orange List (25) 4 o O ° O O o
1 5 1 5 6 3
MEA List (31) - O O o) 0 o @)
9 8 3 3 2 6
White List (6) 1 0 o o) o
1 2 2 1
Grey List (43) 4 (o) 0 O @) O O o
4 3 10 6 9 9 2
EDC+ EDC+ EDC+ EDC~ EDC~ EDC~ EDC- EDC NT
GT+ GT- GTNT GT+ GT- GTNT
(94) (41) (31) (66) (81) (28) (27) (46)

% of Chemicals in PlastChem

Structure-Based Priority Groups

BCRC Toxicity Characteristics

25 50 75 100

PlastChem Hazard/Regulatory Status Lists

Red List contains chemicals classified as hazardous and not regulated by multilateral environmental

agreements (MEAs); Orange List = classified as less hazardous and/or proposed for regulation, MEA List =
regulated under MEAs, White List = classified as not hazardous, Grey List = no hazard data

Potential Breast
Carcinogens In
Plastics

e Crossed our list with
PlastChem Database

* Found 414 BCRCs in plastics
* 98 MCs
* 94 genotoxic EDC+

e 88 in prioritized hazardous
structural groups

Shakti et al., ES&T Letters 2024,
DOI: 10.1021/acs.estlett.4c00942



Proposition 65
 California’s Safe Drinking Water and Toxics Enforcement Act
(aka, Prop 65)

e List of carcinogens and reproductive/developmental toxicants identified from
authoritative lists & scientific committee review

* Prohibits discharge of listed chemicals
* Requires notice of potentially harmful chemicals in products

* Implications

4 CALIFORNIA PROPOSITION A
/A 65 WARNING /\

* Basis for chemical restrictions (in- and out-of-state) | WARNING: This product contains

. chemicals known to the State of
* Promote use of safer alternatives California fo cause cancer and birth

defects or other reproductive harm.

\\\i::ur rrvcre inforrmaticn: \'ﬂ-.l'-'.r.F'ﬁE'n'.'-:rnings_-:n::.ng//l

e Consumer right-to-know

21
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pubs.acs.org/est

Identifying Toxic Consumer Products: A Novel Data Set Reveals Air
Emissions of Potent Carcinogens, Reproductive Toxicants, and
Developmental Toxicants

Kristin E. Knox,* Robin E. Dodson, Ruthann A. Rudel, Claudia Polsky, and Megan R. Schwarzman

2 Cite This: https://doi.org/10.1021/acs.est.2c07247 E Read Online

[1]] etrics ore I rticle Recommendations upporting Information
ACCESS| il Metrics & M | @ ArticleR dati | @ Supporting Informati
ABSTRACT: Consumer products are important sources of 1500
exposure to harmful chemicals. Product composition is often a SO~ N

™\ Proposi

mystery to users, however, due to gaps in the laws governing 1000 el € PN Sl
ingredient disclosure. A unique data set that the California Air | S e /\)/*

(4]

Resources Board (CARB) uses to determine how volatile organic

Prop 65 VOC Emissions
(tons per year)

chemicals (VOCs) from consumer products affect smog formation 500 - ﬁ
holds a partial solution. By analyzing CARB data on VOCs in

consumer products, we identified and quantified emissions of Le :
volatile chemicals regulated under the California Safe Drinking 0 T T

Water and Toxic Enforcement Act (“Prop 65”). We here highlight
individual chemicals as well as consumer product categories that
people are likely to be exposed to as individual consumers, in the

Paint Vehicle Energized Caulking
Strippers  Care Prods Mothballs Electric Cleaner Compounds

22



California Air Resources Board (CARB)
chemical emissions from products

* CARB goal: mitigate smog-forming pollutants

* Based on surveys of CA manufacturers:

* Collects volatile organic compound (VOC) ingredients in consumer and
commercial products

* Groups products into general product categories

* Generates emissions estimates using fate and transport assumptions

23



Using CARB data to understand hazardous
emissions from products

* Cross CARB emissions data with Prop 65 list of cancer and
reproductive/developmental hazards

* Highlight chemical ingredients and product categories

* |[dentify and quantify emissions

24



33 Prop 65 VOCs in 105 Product Categories

propylene glycol t-butyl ether
methyl acrylate
isopropenylbenzene

ethyl acrylate
chloroprene
chloromethane
acetaldehyde
2-ethoxyethanol
,/4-dichlorobenzene
1,2-trichloroethane
tetrahydrofuran
furfuryl alcohol
1,3-dichloropropene
ethylene oxide
1-bromopropane

dibutyl phthalate
benzene
N,N-dimethyl-p-toluidine
tetrachloroethylene
styrene
trichloroethylene
naphthalene

cumene

methylene chloride
formaldehyde

methyl isobutyl ketone
hexane
N-methyl-2-pyrrolidone
toluene

ethylene glycol
ethylbenzene
diethanolamine
methanol

Top Tier criteria:
(i) EPA Risk-Based Screening Level for
! residential indoor air < 1 ug/m3,

under 2016 revised TSCA

(ii) Top 10 priority chemicals for evaluation

(iii) Listed in NTP’s 15t Report on Carcinogens

LAALXAMNoowoorbrONON A A S A AN AN

0 10 20 30 40
Number of Speciation Categories
Knox et al., ES&T 2023, DOI 10.1021/acs.est.2c07247

- second tier M top tier

50

25



5,000 tons of Prop 65 chemicals emitted from CA products

Graffiti Remover — Aerosol

General Purpose Cleaners - Non—Aerosols o
Electronic Cleaner 4

General Purpose Cleaners — Aerosols o

Miscl. Office and Art Supplies ~

Contact Adhesive - Special Purpose 4
Automotive Windshield Washer Fluids = Non Type A =
Tire Sealants and Inflators o

Other Adhesives 4

Automotive Undercoatings - Aerosols 1

General Purpose Degreasers = Non—Aerosols -
Carburetor or Fuel-Injection Air Intake Cleaners
Construction and Panel Adhesives 4

Automotive Brake Cleaners -

Other Sealants and Caulks o

Sealants & Caulking Compounds

Energized Electrical Cleaner o

Mothballs

Multi-Purpose Solvents and paint Thinners 4
Other Auto/\Veh/Marine Care Products -

Pipe Cements and Primers

Automotive Windshield Washer Fluid -Type A Areas -

Paint Removers or Strippers -

I*I *I

1l

!

Emissions (tpd)
1.0e+00

. 1.0e-01

1.0e-02

. 1.0e-03

1.0e-04

1.0e-05

methylene chloride 1

styrene o

1,4—dichlorcbenzene

tetrachloroethylene 4

N-methyl-2-pyrrolidone ‘|I

trichloroethylene =

1-bromopropane o

diethanolamine I I

ethylene oxide o

BCRCs

T T T T T T | e e
[ o o @ ® o o
- c c r c e, c
> @ [ o o > 8
= E o = ) =
1] = c D [=]
© 3 £ e 7] T =
T © 3 - < ® g
8
E @ £ 2 5
O = D © =
0
b=
I
Rl
-
26

Knox et al., ES&T 2023, DOI/ 10.1021/acs.est.2c07247



23 volatile BCRCs

+

BREAST CANCER CARB PRODUCT 145 product categories

RELEVANT INGREDIENT DATA
CHEMICALS (BCRCs)

Unpublish€éd data



| Wood Floor Wax/Polish

=TI 1 -
Various Office Supply Products
Vanous Make-Up Cosmelics

Various External Health Use Products (Including Other External-Use-Only OTC Drugs)
Underanm Deodorants

Taollet'Urinal Care Product (Non-Para)

Thermal Protectant

| Sun Screen/Tanning Products |

Silicone Based Multl-Pumase T uhricant

Shaving Gels

)
Fersonal Care Wipes P ro d
Mo Hinse Shampoa l I C C a rl S
Miscl. Office and Art Supplies

Laundry Delargant
Heavy Duly Hand CISaner or Soap
Hand Dishwashing Soap

[
Hand and Body Lotions
Hair Styling Product - All Other Forms

Hair Styling Product - Aerosol'Pump Spray
Hair Shines
Hair Care Product - Shampoo

Hair Care Product - Conditioner e
CGraffili Bemover - Mon-Asrosol -
[ Furniture Maintenance Produels - Other Farms |

Floor Wax Stnppers
External Analgesic Product

Enargized Elaecincal Cleaner [}
Dusting Aids - Mon-Aerosols h
Carpet and Upholstery Cleaners - Mon-Aerosals C e | I I I C a S S
Bathroom and Tile Cleaners - Non-Aerosols

Asinngents/ Toners

Varipus PEl Care Progicis
Varous Mall Care Products

[ Personal Fragrance Product (Fragrance £ 20%)
Painl Bemaovers of SINpoers
l Owven Cleaners - Mon-Aerosals
| Cther Hair Care Froducts
Multi-Purpose Solvenis and ot T8 [
Hair Spray
General Purpose Degreasers - Aerosals
General Purpose Cleaners - Aerosols

Disinfectants P | p d
Wood Cleaner - Non-Aserosol ersonal care roau CtS
Sealants & Caulking Compounds
Multi-Purpose Lubricant
LiguidfPump Spray Air Freshanars
Floor Maintenance Product

Other Misc, Household Products

General Purpose Cleaners - Mon-Aerosaols H O Use hO I d p I"Od U CtS
Floar Paolish or Wax
Other Sealants and Caulks
Mall Coalings
Spetially Lugncant
Oiher CleanersiDoegragcerslSolvents
General Purpose Degreasers - Non-Aerosals
Diher Aahesnes
|  Other Personal Care Products
Other AuloTVeRTanne Care Producis : . - - . ; :

Unpublisheddata o 1 2 3 4 5 & T 8 9 10 11 28

Mumber of Breast Cancer-Related Chemicals




chloroprene
acetaldehyde
1,2-dichlorobenzene
1-naphthol

Isopropyl acetate
dimethyl phthalate

1,3-dichloropropene

Volatile BCRCs are
reported ingredients
in 145 CARB product

categories

ethylene oxide

methyl amyl ketone

dibutyl phthalate

benzene

n,n-dimethyl-p-toluidine

styrene

perchloroethylene

2.2 4-trimethyl-1,3-pentanediol diisobutyrate
trichloroethylene (tce)

methyl carbitol

diethyl phthalate Plastics, cosmetics, pesticides
Paint stripper, degreaser
ERIGLENLIME Polymers, adhesives, coatings

Inks, paints, paint stripper, antifreeze

Cosmetics, fragrances, paints, adhesives

dichloromethane {methylene chloride}

propylene glycol methyl ether

benzyl alcohol

o |
o

0 25
Unpublished data Number of Product Categories 29



Summary: Setting priorities through hazard
identification and exposure characterization

Key Characteristics
of Breast
Carcinogens ~

* Mechanistic flags
for concern, even
in absence of in
vivo data

* Measurable in high
throughput assays

Breast Cancer-Relevant Exposures
920 chemicals, lonizing radiation

Rodent Mammary Carcinogens (MCs)

278 chemicals, lonizing radiation

Databases from International Agency for Research on Cancer, EPA,
National Toxicology Program, and others

=

Estradiol (E2)/Progesterone (P4)

Steroidogens

346 E2-up, 307 P4-up, 515 total
EPA ToxCast chemical screening

\

/

Estrogen Receptor (ER)

Agonists
267 total
EPA ToxCast chemical screening

Genotoxicity

Databases from US and international agencies

}/

Prioritize for
reduction based on

* Biology
e Animal tumors

* Magnitude of
effect

e Combination of
EDC + Gentox

* Exposures
* Common sources
* Heavy usage
* Intake levels

* Emissions
30
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