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SEPA Chemical Regulation in the

United States

Eg\éir:gcmental Protection U n ited States

Park et al. (2012): At least 3221 chemicals in pooled human
blood samples, many appear to be exogenous

A tapestry of laws covers the chemicals people are exposed to
in the United States (Breyer, 2009)

Different testing requirements exist for food additives,
pharmaceuticals, and pesticide active ingredients (NRC, 2007)

Most other chemicals, ranging from industrial waste to dyes
to packing materials are covered by the recently updated
Toxic Substances Control Act (TSCA)

e Thousands of chemicals on the market were either
“grandfathered” in or were allowed without experimental
assessment of hazard, toxicokinetics, or exposure

e Thousands of new chemical use submissions are made to
the EPA every year

* Methods are being developed to prioritize these existing
and new chemicals for testing

GIVE A DOG A PHONE
Technology for our furry friends

NewScientist

We've made
150,000 new chemicals

Tia

We touch them,
we wear them, we eat them

But which ones should
we worry about?
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<EPA Chemical Risk =
Hazard + Exposure

Environmental Protection
Agency

mg/kg BW/day

Potential

= “High Throughput” methods allow Hazard from
rapid assessment of potential hazard in vitro
using “drug discovery” tools screening

with Reverse

= Tox21: Examining >10,000 chemicals o
Toxicokinetics

using ~50 assays intended to identify
interactions with biological pathways Potential
(Schmidt, 2009) Exposure

= EPA Toxicity Forecaster (ToxCast): For a Rate
subset (>3000) of Tox21 chemicals run
>1000 additional assay endpoints
(Judson et al., 2010)

Lower Medium Higher
Risk Risk Risk

30f13 | = All data are made public: http://comptox.epa.gov/dashboard/



http://actor.epa.gov/dashboard/

<EPA EPA’s Rapid Exposure and

United States
Environmental Protection

Dosimetry Project

We do exposure forecasting or “ExpoCast”
Co-leaders Kristin Isaacs and John Wambaugh

NCCT NRMRL NERL
Chris Grulke Yirui Liang Craig Barber Jeanette Reyes
Greg Honda Xiaoyu Liu Namdi Brandon Jon Sobus
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Andrew McEachran NHEERL Hongtai Huang Mark Strynar
Robert Pearce Linda Adams Brandall Ingle Mike Tornero-Velez
Ann Richard . Kristin Isaacs Elin Ulrich
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Rusty Thomas Mike Hughes Kat erl.ne Phillips
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Lead CSS

Matrix Interfaces:
John Kenneke (NERL)
John Cowden (NCCT)

We develop exposure and toxicokinetic models, statistical
methods, and chemical analyses of environmental samples
Ao13 | including water, dust, blood, and household products



wEPA Limited Available Data for
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Exposure Estimations

:

s 8

Mumber of Unique Chamicals
S

1 == . . 1 r r - - "
Froducstan  Use Food Chemical Waler Sl Fioad Air Hiamarkar
Voluma Category  Use  Ralsasa  Gong. ong. 0N, Conz. Cong

Data Type

* Most chemicals lack exposure data (Egeghy et al., 2012)



SEPA Thinking About Exposure

United States
Environmental Protection
Agency

Household Items
(Products, Articles,

Building Materials) ’
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Figure from Kristin Isaacs



SEPA Exposure Pathways

United States
Environmental Protection
Agency
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Figure from Kristin Isaacs



<EPA Predicting Exposure

United States
Environmental Protection
Agency

e Some pathways have much higher average exposures. For example, chemicals used in consumer
products in the home tend to have higher exposures. (Wambaugh et al., 2014)
e But what chemicals are in consumer products?

e EPA’s public CPdat (http://actor.epa.gov/cpcat/) includes every chemical safety sheet from a major U.S.
retailer (>2000 chemicals) but there are many thousands of other chemicals (Goldsmith et al, 2015)

e We use applied statistics,
including machine learning ~ EheNew JJork Eimes
techniques, to learn from
the data we have to fill in

Internet

WORLD US. NY./REGION BUSINESS TECHNOLOGY SCIENCE HEFALTH SPORTS  OPINION

the gaps (Wambaugh et al.,  Search Technology Inside Technology Bits
2014’ ISaaCS et al_’ 2016’ Go Internet = Start-Ups Business Computing Companies Blog
Phillips et al., 2017) — . .
e Thisissimilar to how A $1 Million Research Bargain for Netflix, and Maybe a
Netflix can guess how Model for Others
much you will like a S EL«rCe)thgnbe'zmzcnjg
movie
* ExpoCast: Exposure - [ VETELIX wan G
Forecaster Project it Bellors Bograre O simmowe
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http://actor.epa.gov/cpcat/

SEPA ExpoCast Consumer Product Scan
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SEPA ExpoCast Consumer Product Scan

United States
Environmental Protection

Agency
Log,o(ue/g) -
Chemical Category
126 M ToxCast
Confirmed M Potent ER
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M Chemical in = 25 Products
MADE 1 0. s" a
4= Chemicals that are absent (but found in other products)

Phillips et al. (submitted)



SEPA ExpoCast Consumer Product Scan

United States
Environmental Protection

Agency
Loglo(ug/g)[ o ——
—4 -2 0 2 4
I Chemical Category
126 % '! -ToxCast
E Ml Potent ER
Confirmed E i M Flame Retardant
% E M Chemical in = 25 Products
—| .
= | The chemicals
= [ found in a cotton
928 =" .
Tentative 2 | shirt
=
=

t!ﬁ!?i !i! i!. S.
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<EPA

United States
Environmental Protection
Agency

Logyo(He/e)’,

126
Confirmed

ExpoCast Consumer Product Scan

Chemical Category
M ToxCast
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M Chemical in = 25 Products

Product Category
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Phillips et al. (submitted)



<EPA Where We Are Today

United States
Environmental Protection
Agency

e Understanding the human and ecological risk posed by thousands of existing and
emerging commercial chemicals is a critical challenge facing EPA in its mission to
protect public health and the environment

 Toxicity is hazard and exposure
e Exposure alone is not risk
e Product analysis caveats:

e Samples are being homogenized (e.g., grinding) and are extracted with a
solvent (dichloro methane, DCM)

e Only using one solvent (DCM, polar) and one method GCxGC-TOF-MS
* Varying exposure intimacy, from carpet padding to shampoo to cereal
e Only some chemical identities are confirmed, most are tentative
* Chemical presence in an object does not mean that exposure occurs
* Chemical presence in an object does not necessarily mean that it is bioavailable

m The views expressed in this presentation are those of the author
and do not necessarily reflect the views or policies of the U.S. EPA
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