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Chemical Product Categories Database (CPCat)

Caontents lists available at SciencaDirect

toxicology

Toxicology Reports

EI. SEVIER journal homapage: www.elsevier.com/locata/toxrep

Exploring consumer exposure pathways and patterns of use ®{mmk
for chemicals in the environment
Kathie L. Dionisio?, Alicia M. Frame®!, Michael-Rock Goldsmith?2,

John F. Wambaugh", Alan Liddell -, Tommy Cathey?, Doris Smith",
James Vail®, Alexi S. Ernstoffe, Peter Fantke®, Olivier Jolliet!,

Richard S. Judson"*

Broad categorization of chemical use

* Functional use

* Therapeutic use

* Consumer product based use
* Industrial process use
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Agency

CPCPdb

Contants lists available at ScienceDiract

Food and Chemical Toxicology

M 1
ELSEVIER journal homepage: www.ealsevier.com/flocate/foodchemtox

Development of a consumer product ingredient database for chemical @ Crosshark
exposure screening and prioritization

M.-R. Goldsmith**, C.M. Grulke?, R.D. Brooks”, T.R. Transue®, Y.M. Tan?, A. Frame %, P.P. Egeghy =,
R. Edwards“, D.T. Chang?, R. Tornero-Velez®, K. Isaacs®, A. Wang **, ]. Johnson ®, K. Holm?, M. Reich’,
J. Mitchell 5, D.A. Vallero“, L. Phillips #, M. Phillips®, J.F. Wambaugh “, RS. Judson =,

T.J. Buckley®, C.C. Dary*

MSDS-based composition information

* Includes range of reported weight
fraction

* Provides quantitative input to
consumer exposure models
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et e CONSUMeEr Product Ingredient Lists

Joumnal of Exposure Science and Envirenmental Epidemiology (2017) 00, 1-7
© 2017 Nature America, Inc., part of Springer Nature. All rights reserved 1558-0631/17

www.nature.com/jes

ORIGINAL ARTICLE
Consumer product chemical weight fractions from

ingredient lists

Kristin K. Isaacs', Katherine A. Phillips', Derya Biryol'?, Kathie L. Dionisio' and Paul S. Price’

Ingredient Lists

* Reported ingredients

* Predicted weight fractions
based on structured
reporting rules
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Contents lists available at ScienceDirect

Toxicology Reports i
|."[H‘|..'|.'}I journal homepage: www.elsevier.com/locate/toxrep -
CPCPdb Characterization and prediction of chemical functions and weight @Mm

fractions in consumer products

Kristin K. Isaacs™*, Michael-Rock Goldsmith ™', Peter Egeghy?, Katherine Phillips®,
Raina Brooks, Tao Hong®, John F. Wambaugh'

Ingredient ﬁmmw
. Green Chemist
Lists ry
PAPER e i

z

E @mssmrk High-throughput screening of chemicals as

g e o e 20001 functional substitutes using structure-based

Functional = ws 7 classification modelst
5 Katherine A. F'_hi_lli;:us,““c John F. Wambaugh,® Christopher M. Grulke,®
Use Data Z Kathie L. Dionisio® and Kristin K. Isaacs®

Categorization by functional use
* Reported functional use

* Harmonized functional use

* Predicted functional uses based on
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CPCPdb

"EE& ec “ "qu & Cite This: Enviran. Sei. Technol. 2018, 52, 3125-3135 pubs.acs.org/fest

Suspect Screening Analysis of Chemicals in Consumer Products

Katherine A. 1"]1i.|l'1pas|,+ Alice Yau,” Kristin A. Favela,” Kristin K. Isaacs,’ Andrew McEachran, ™!
Christopher Grullm:,| Ann M. Richa_rd,” Antony J. Wi]liams,” Jon R. Sobus,” Russell S. Thumas,”
and John F. Wa.mbaugh*'"

Ingredient
Lists

Measurement of chemicals in consumer products
Estimates of weight fractions from measurements
Confirmed presence

Tentative identification

Functional
Use Data

Measured
Data
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CPCPdb

SCIENTIFIC D ATA:

OPEN: Data Descriptor: The Chemical and
. Products Database, a resource for
. exposure-relevant data on

Ingredient
Lists

Chegpical and Products Database . chemicals in consumer products

Received: 16 October 2017 . s . I L1 . 2
Accepted: 10 Aprl 2008 - Kathie L. Dionisio”, Katherine Phillips™, Paul S. Price”, Christopher M. Grulke®,

Published: 10 July 2018 *

Antony Williams?, Derya Biryol™*, Tao Hong" & Kristin K. Isaacs®

Organization of many separate, but related, data sets
into a single, publicly accessible and searchable

database.

Functional
Use Data

Measured
Data
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e The Chemicals and Products Database
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Ingredient

at

Chemical and Products Databbase

Multi-media
Data

Functional
Use Data

Measured
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Multi-media Data

contains data on which chemicals
have previously been identified in
targeted studies in specific media
data is collected and reviewed from
published studies and will be added
to future versions of CPDat
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Phillips et al., Green Chem., 2016
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Isaacs et al., J. Exposure Sci. Environ. Epidemiol., 2017
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* Details:
* GCXGC/TOF-MS

* Only a small number of potential
identifications get confirmed, the rest
remain tentative identifications

* |tistime consuming and expensive to
get all standards for confirmation

* Challenge persists: How can we start to 997 Tentative
make sense of all the tentative

100 Consumer Products across 20

product categories

identifications?
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e Using functional use
we can start to gather
information on the
tentative compounds

* Where there is no
reported use, we can
predict what a
compound may be
doing

Unique Chemicals
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Agency
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Material Safety Data Sheets: Active Ingredients:
* Manufacturer only required to « FDA requirement to report

report hazardous substances known weight fraction « Targeted analysis looking for
» Reported over (typically) wide « All matches occurred in specific chemicals

range of weight fractions sunscreens « 9 CASRN-product matches
» 37 CASRN-product matches * 3 CASRN-product matches
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Phillips et al., Environ. Sci. & Tech., 2017
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* Details:
« GCXxGC/TOF-MS
* 16 pooled blood samples
from NIEHS
* samples were 25 across
individuals
* 4 pooled samples exist for
each strata
* Compounds expected to be in
serum are either endogenous
compounds or exogenous
compounds that would be
intentionally consumed
(pharmaceuticals or
food/nutrients)

Office of Research and Development
Center for Computational Toxicology and Exposure

Survey of the Data

120 Tentative
Chemical IDs

309 Tentative
Chemical Class IDs

I EEE Y e e
Strata
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:_—5——: — — BN Female=<45
— ——— - = T Male <45
:—__— _— — o E B Male > 45
— —= — =
— — —
——— — _ —_ — =
—_ Expected to be
10-5 10_3 10-1 102 seen in serum
log1o(g/mL)
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Tentative 10
Identifications

@«,\\
2-(2- ethylhexyloxy)ethanol

S

carbonic acid, (4-methoxyphenyl)methyl methyl ester

[ ]
benzene, 1,3-bis(1,1-dimethylethyl)- ----
7,9-di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione ----

(2)-3,4,4-trimethyl-5-0x0-2-hexenoic acid --

]
N
bicyclo[4.2.0]octan-7-one

|
2,4-di-tert-butylphenol - - --
C

naproxen methyl ester

camphorlactone

cyclooctanone

methyl indol-3-ylacetate --

6-methylindan-4-ol ----

isobutyl 3-(perhydro-5-oxo-2-furyl)propionate --
1 [
] |
(2-acetylphenyl)formamide - -

3-(5-oxotetrahydrofuran-2-yl)propanoic acid

cyclopentanone, 2-(2-methylpropylidene)-

Commonly Occurring Chemicals

# of Samples

[ - .

1234
————f
o—=c={ 0
¢ [ | : 0
o——] I [0 .
——lm—
== Jm
=] I e

B Found in CPDat
Not Found in CPDat

o] | F——

3-methyl-2-vinylmaleimide - - -
1073

Office of Research and Development
Center for Computational Toxicology and Exposure

1
1072 107!

log(ug/mL)

Compounds that were not
known pharmaceuticals,
foods, or nutrients and
were not endogenous
Compounds that occurred
in at least 4 of the 16
samples
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Vi .. Broad Chemical Categorizations

Agency

£
Ve Te™ Chemical manufacturing

Vy\'b\
Tafeliive 1 # of Samples Arts and crafts
Identifications H [ . Home maintenance

1234

2-(2- ethylhexyloxy)ethanol

benzothiazolone ----
carbonic acid, (4-methoxyphenyl)methyl methyl ester -
benzene, 1,3-bis(1,1-dimethylethyl)- ----
7,9-di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione ----
(2)-3,4,4-trimethyl-5-ox0-2-hexenoic acid --
naproxen methyl ester - ] [ =0

camphorlactone -- @::D:'jx)

bicyclo[4.2.0]octan-7-one

2,4-di-tert-butylphenol --==

cyclooctanone -

methyl indol-3-ylacetate --

6-methylindan-4-ol ----

isobutyl 3-(perhydro-5-oxo-2-furyl)propionate --

3-(5-oxotetrahydrofuran-2-yl)propanoic acid --- Oc:CD:':tn—() ManUfaCtu r|ng
cyclopentanone, 2-(2-methylpropylidene)- --- <)—={|:|]:b=() s Found in CPDat Fuel

(2-acetylphenyl)formamide - - ()-:::Dj]::—() Not Found in CPDat Persona| care

3-methyl-2-vinylmaleimide --- ()ct:I:'_l—‘:I:l=-—<)
10-3 10-2 10-1 Toys

Office of Research and Development
_ Center for Computational Toxicology and Exposure Iog (I'lg/ml‘)

o Consumer Use

Industrial manufacturing
Surface treatments




SER .. Tentatively Identified from Consumer Products SSA

Agency
@\a\
Tentative 10 # of Samples
Identifications
1 234 Carpet

—_— Carpet padding
¢——=efllp— Plastic toys

e Shower curtain

7,9-di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione ---- Qeq-:-—Q Vlnyl UphOlStery
(2)-3,4,4-trimethyl-5-ox0-2-hexenoic acid -- <)—=t:[|:|:':b) GIaSS Cleaner
naproxen methyl ester - oq::' I I:l:b()
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