R —

Consumer products in the home
environment: Considerations for
indoor air

Kathie Dionisio
U.S. Environmental Protection Agency

Office of Research and Development
April 5, 2021

National Academy of Sciences Workshop on

Emerging Science on Indoor Chemistry and Implications

a )
E!;A’
The views expressed in this presentation are those of the authors and Prepared in collaboration with

do not necessarily reflect the views or policies of the U.S. EPA. Kristin Isaacs and John Wambaugh




What is ORD?

Research Triangle Park, NC

U.S. Environmental Protection Agency
Office of Research and Development (ORD)

ORD is the scientific research arm of the U.S. EPA,
providing the scientific foundation for decisions
and actions of the Agency

e Public health and environmental assessment %o Iy
* Computational toxicology and exposure | SR
* Environmental measurement and modeling | |

* Environmental solutions and emergency | R
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Understanding Chemical Exposure Pathwa

* The U.S. EPA must prioritize thousands
of commercial chemicals for further
study: which have the highest potential
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There is a need to characterize
exposure pathways for thousands of
chemicals




Understanding Chemical Exposure Pathwa
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Human exposure is complex

* We can predict 50% of the
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Near-Field Exposure: Critical Questions

 What chemicals are in products (formulations and household
articles)?

 Which of these chemicals are released, how, and how much?

e Where do these chemicals reside in the indoor environment
(e.g., dust or air)?

* What exposures result (single chemicals, co-exposures?)



Near-Field Exposure: Critical Questions

 What chemicals are in products (formulations and household
articles)?



Chemical sources in the home




Chemical sources in the home




Changing sources
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Chemical sources in the home: 3D printers

* Operation of 3D printers produces volatile organic
compounds (VOCs) and incidental ultra fine
particles (< 100nm) (UFP)

* VOC composition and concentration dependent
on polymer type
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 UFP form from fragments of the polymer and
condensational growth of VOCs

* EPA ORD analysis of filaments, emissions, and
human exposure from 3D printing processes

* |Identify physicochemical properties of filaments that
correlate with the quantity and composition of
incidental nanoparticles and VOCs generated during
operation

* Inhalation exposures can easily go above IRIS reference
concentration values during 3D printing processes
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Chemicals in consumer products

Reported Data Measured Data

Consumer Product Information Database SR i of Washington
* Broad range of consumer products .

Testing of consumer products to ensure state

* Reported chemical content (e.g. from and federal rules re. chemical content are met
ingredient labels and Safety Data Sheets)

* 61 reports/studies over 18 years, focused on

product type or chemical/chemical class
B smor

Data needs

* Reported data on some consumer products, e Harmonization of terms
limited composition information

* Chemical identification

e D i f
ominated by foods * Tracking of data provenance

e Consistent use of standard product category set

e Consistent process for data updates




Chemicals in consumer products

e e e ® VI@terial Safety Data Sheets, ingredient lists,

Ether, SD Alcohol 40-B (Alcohol Denat). VP/VA
Copolymer, Zeolite, Parfum/Fragrance, Glycerin,

s s TG, P manufacturer disclosures

17/18 Dimethicone, Helianthus Annuus (Sunflower)
Seed Extract. AMP-Isostearoyl Hydrolyzed Wheat
Protein, Butylene Glycol. Benzophenone-4 C h 3 I o d o g d

Isopropyl Alcohol. Actinidia Chinensis (Kiwi) Fruit > e l I I I Ca I n g re I e nts I n p ro u Cts
Extract, Aloe Barbadensis Leaf Extract, Hedychium
Coronarium (Ginger) Root Extract. Mangifera Indica

(Mangu) Fruit Extract, Passiflora Incarnz?ta Extract, [ J We ig ht fra Ct i O n Of C h e m i Ca I S i n p rOd u Cts

Citrullus Lanatus (Watermelon) Fruit Extract,
Leontopodium Alpinum Flower/Leaf Extract, Litchi

Chi Fruit E Ph hanol. § 1 1
ﬂ\ Caet Olapren, Sop * Functional use of chemical

te. Potassium Sorbate, Benzoic Acid, Citric
rblc Acid. Limonene, Hexyl Cinnamal,

/ e Curated data are released in the Chemical and
i Products Database (CPDat) (Dionisio et al., 2018)
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Chemicals in consumer products

* Includes over 400,000
Arts and crafts/office _ docume.n.ts describing
supplies composition of
consumer products

Electronics/small * Includes data on

appliances >12,000 unique
Home maintenance chemicals across a
Landscape/yard wide range of

Personal care consumer product

formulations

BCPDat

Chemical and Products Database

Pet care




Near-Field Exposure: Critical Questions

 Which of these chemicals are released, how, and how much?



Characterization of emission processes

* Many mass-transfer models are available for modeling emission sources for
volatile and semivolatile organic compounds (VOCs and SVOCs) in consumer
products and building materials such as flooring under different conditions

* Detailed modeling of emission sources depend on parameters such as
material/air partition coefficients, solid-phase diffusion coefficients,
adsorption/desorption rate constants, mass-transfer coefficients, and initial
material phase concentrations (weight fraction in the material)

* Often these parameters can only be estimated using experimental systems “ D
(e.g., chamber studies)

* Such work is ongoing in EPA ORD for chemical classes of interest: phthalates,
inadvertent polychlorinated biphenyls, organophosphate flame retardants
and per- and polyfluoroalkyl substances (PFAS)

Contents lists available at ScienceDirect ' Contents lists available at ScienceDirect
Chemosphere ’ Chemosphere

Chemosphere Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

The influence of temperature on the emissions of organophosphate
ester flame retardants from polyisocyanurate foam: Measurement and
modeling
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Determination of fluorotelomer alcohols in selected consumer products @Crossl\vlark
and preliminary investigation of their fate in the indoor environment

Xiaoyu Liu®*, Zhishi Guo?, Edgar E. Folk IV", Nancy F. Roache

Yirui Liang ', Xiaoyu Liu ™, Matthew R. Allen °




Characterization of emission processes

* For SVOCs with low volatility, emission source models E VIR "{"En |_
can be simplified in such a way that they depend on a 1ence & lechnotogy o
critical par?meter’ Yo, the St_eady_State gas phase Rapid Methods to Estimate Potential Exposure to Semivolatile
concentration at the material surface. Organic Compounds in the Indoor Environment

John C. Littlc,*'Jr Charles ]J. Weschler,”¥ William W Nuaroﬁll Zhe Liu,T and Elaine A. Cohen Hubal*
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Characterization of emission processes

For SVOCs with low volatility, emission source models
can be simplified in such a way that they depend on a
critical parameter, y,, the steady-state gas phase
concentration at the material surface.

This parameter can be used to parameterize high-
throughput exposure models.

Structure-based group contribution models can be
used to estimate polymer-chemical interactions (as
quantified by the activity, a: the ratio of the steady
state gas phase concentration to vapor pressure) and
yo for a variety of plasticizers in PVC as a function of
material weight fractions.
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Estimation of the Emission Characteristics of SVOCs from Household
Articles Using Group Contribution Methods

Cody K. Addington,: * Katherine A. Phillips,3

"Oak Ridge Institute for Science and Education (ORISE), Oak Ridge, Tennessee 37830, United States
*U.S. Environmental Protection Agency, Office of Research and Development, National Exposure Research Laboratory, 109 T.W.
Alexander Drive, Research Triangle Park, North Carolina 27709, United States

and Kristin K. Isaacs™

hnol. 2020, 54, 110-119 pubs.acs.org/est




Characterization of emission processes
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were previously limited by gaps in necessary model inputs



Chemical detected

Emissions from baby onesies

Not detected

Name 1stDimel 20a Dime  LiQUid extract High temperature emissions Body temperature emissions
Tetracosane 1860 1.317 3892177 58641 _

* Results from suspect screening analysis (SSA) testing of baby onesies

* There is a need to distinguish between the chemicals in a product,

. . .. U.S. EPA Office of Research and
and those which may emit under normal use conditions

Development unpublished data



Challenges and emerging research

* Chemical identification and naming (Grulke et al. 2019)

* Consumer product composition
* Data access, updates, and transparency

 Disclosed vs. nondisclosed ingredients (including proprietary mixtures and
contaminants)

e Active vs. inactive ingredients
* Mixtures in the indoor environment

e Data gaps in emissions parameters needed for modeling

* Challenges with measuring emissivity (lab work is expensive and time
consuming)

 Differences in emissivity from different substrates for the same chemical
* Differences in composition of products vs. chemicals which may be emitted
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