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Polybrominated Diphenyl Ethers (PBDEs)
Flame chemicals
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WHERE FLAME RETARDANTS ARE FOUND

In upholstered furniture
containing polyurethane foam —

In the plastic casing
of some electronics

| In home insulation | manufacturers add it to meet
flammability standards enacted by
California but followed nationwide

In dust — children are
exposed to higher doses of
flame retardants than adults
because they spend more
time on the floor and put
things in their mouths

In some baby products
containing polyurethane

foam, including highchairs
In carpet padding made ~
‘ with recycled foam ! and diaper-changing pads

KATIE NIELAND/TRIBUNE

SOURCES: EPA, Tribune reporting



PBDE exposures not uniform across the US

Subpopulations with potentially higher
exposures:

e Socially vulnerable/ Low SES

e Children
 Californians
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Racial Disparities in Phthalates Exposure

Beauty product-
related
phthalate

exposure was

more than

30% higher
in Black
women

Zota et al. Fertility and Sterility 2018



Exposures to Environmental Chemicals
occur every day and everywhere
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U.S. Chemical Production Volume Compared to Population

- 30,000 pounds of chemicals
per person

u.s POPULATION:
313,000,000

TYIRARAN

US EPA CDR Fact Sheet: Chemical Snapshot,
June 2014, The total reported (domestically
manufactured and imported) for 2012.



Exposures start in utero to Toxic Chemicals

Industrial Chemicals in Virtually
Every U.S. Preanant Woman

Perchlorate PCB-170
1-Hydroxypyrene PCB-153
+ 3-Hydoxyphenanthrene PCB-146
2-Hydocyphenanthrene PCB-118
1-Hydocyphenanthrene PCB-110
industrial chemicals found 1-Napthol PCB-105
in pregnant women 2-Napthol PCB-101
2-Hydroxyfluorene PCB-99
3-Hydroxyfluorene PCB-74
9-Hydroxyfluorene PCB-66
Mono-(3-carboxypropyl) phthalate (MCPP) PCB-62
Mono-(2-ethyl-5-carboxypentyl) phthalate (MECPP) PCB-49
Mono-(2-ethyl-5-oxohexyl) phthalate (MEOHP) PCB-44
Mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP) PCB-28
Mono-ethyl phthalate (MEP) PBDE-153
Mono-n-butyl phthalate (MnBP) PBDE-100
Mono-isobutyl phthalate (MiBP) PBDE-47

Mono-benzyl phthalate (MBzP)

Benzophenone-3

Hexachlorobenzene

p,p’ - Dichlorodiphenyldichloroethene (DDE)
1,2,3,4,6,7,8-Heptachlororodibenzo-p-dioxin (HpCDD)

Perfluorononanoic acid (PFNA)
Perfluorooctane sulfonic acid (PFOS)
Perfluorooctanoic acid (PFOA)
PCB-138 and -158

Source: University of California, San Francisco, Program on Reporoductive Health and the Environment
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... " to a disturbing extent,
babies are born pre-polluted.”

-National Cancer Institute




Increasing childhood chronic health conditions
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Manufactured pharmaceuticals are required to have
data to show safety before use

Manufactured chemicals do NOT




Figure 1. Streams of Evidence for Chemical Toxicity Assessment in
Clinical and Environmental Health Sciences
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Morello-Frosch et al., 2011
Gee and Payne-Sturges, 2004
O’Neill et al. 2003
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Sensitive Developmental Periods for EDCs & Women’s Reproductive Disorders
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Figure 1. Sensitive developmental periods when exposures to endocrine-disrupting chemicals greatly
increase the risk of female reproductive disorders. Data are derived from studies conducted in mice, rats,
lamb, sheep, and humans. Adapted from Crain et al. [3]...

Linda C. Giudice Environmental toxicants: hidden players on the reproductive stage
' Fertility and Sterility, Volume 106, Issue 4, 2016, 791-794; http://dx.doi.org/10.1016/j.fertnstert.2016.08.019



ACOG/ASRM Committee Opinion

All exposures are not created

equal
* Underserved & minority T
populations are e
disproportionately | S
impacted

* Higher risk for occupational
exposure
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" U.S. Chemical Production 1945 - 2007
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Federal reserve data on chemical production is only offered as relative production, which is unit-less. A specific reference year is chosen and
values are calculated relative to that years production. In this particular data set 2007 is the reference year and is assigned a value of 100.
Data from: U.S. Federal Reserve Board, Division of Research and Statistics



Endocrine Disruptors

Personal Care Products

Industrial Chemicals
SUSPECTED \
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Conclusions

« Environmental chemical exposures is ubiquitous and is adversely affecting
health inequitably

« Environmental chemicals can contribute to neurodevelopmental disorders

« Science alone cannot move systematic change
but engagement by scientists and health care providers is critical

« Research and translation that leads to less biased science is heeded
« Community partnership & support are key

« New tools and cohorts provide opportunity to understand & prevent
environmental contributors to neurodevelopmental disorders
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