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The report, Flame Retardant Assessment Database, presents the findings of research conducted
by Toxicology Excellence for Risk Assessment (TERA), in conjunction with the LifeLine
Group, under a contract® with the U.S. Consumer Product Safety Commission (CPSC). TERA
performed this work to organize human exposure information for nine selected flame-retardant
chemicals into a database.

The selected flame retardants are:
e Tris(1,3-dichloro-2-propyl) phosphate (TDCPP)
e Tris(chloropropyl) phosphate, mixture of isomers (TCPP)
e Tris(2-chloroethyl) phosphate (TCEP)
e Triethyl phosphate (TEP)
e Triphenyl phosphate (TPP)
e 2-Ethylhexyl 2,3,4,5-tetrabromobenzoate (TBB)
e Di(2-ethylhexyl) tetrabromophthalate (TBPH)
e Tetrabromobisphenol A (TBBPA)
e Antimony trioxide (ATO)

TERA designed a spreadsheet to capture the key relevant concentration and exposure
information identified in previous reports (TERA contract task orders 0008 and 0010). The
information focused on indoor exposures (primarily indoor air, particulates, household dust, and
direct or inferred migration out of products).

This research was completed in support of CPSC staff’s work on flame-retardant chemicals to
assess potential for exposure from household products, and to prioritize work on specific
products and chemicals.

The final report, including a PDF copy of the spreadsheet, will be posted on CPSC’s website to
keep stakeholders informed of the progress of technical research related to the agency’s
regulatory activities. A portion of the work presented in the contractor report includes

! Task order 0015 under contract No. CPSC-D-12-0001, awarded 7/21/2015.



information relevant to staff’s ongoing work to understand consumer exposures to certain
organohalogen flame retardant chemicals from consumer products, including furniture,
mattresses, and electronic products.
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Background

TERA, in conjunction with The LifelLine Group (LLG) organized previously collected exposure data on the
flame retardant (FR) chemicals (listed in Table 1 below) into an Excel database. Exposure data collected
and reported in previous work for CPSC was captured into a single Excel workbook. Emphasis was
placed on data from the indoor environment. The purpose of creating the spreadsheet was to organize
key information on data from each study that has potential relevance for assessing indoor exposure to
the specified flame retardants. The spreadsheet is to provide a complete and accurate picture of the
available data and evaluation of each study’s quality and relevance for use in an exposure assessment.

Table 1: Selected FR chemicals for the database

FR Chemical CASN

Trialkyl phosphates

Tris(1,3-dichloro-2-propyl) phosphate
(TDCPP)

13674-87-8

Tris(chloropropyl) phosphate, mixture of
isomers (TCPP)

13674-84-5, 76649-15-5, 76025-08-6,
6145-73-9, 26248-87-3

Tris(2-chloroethyl) phosphate (TCEP)

115-96-8, 29716-44-7

Triethyl phosphate (TEP) 78-40-0
Aromatic phosphates
Triphenyl phosphate (TPP) 1145-86-6
Brominated flame retardants
2-Ethylhexyl 2,3,4,5-tetrabromobenzoate 183658-27-7
(TBB)
Di(2-ethylhexyl) tetrabromophthalate (TBPH) 26040-51-7

Tetrabromobisphenol A (TBBPA)

79-94-7; 121839-52-9

Inorganic flame retardants

Antimony trioxide (ATO)

1309-64-4

Approach

We designed a spreadsheet in consultation with the Contracting Officer’s Representative (COR) that
captures the key relevant data from the previous project reports on exposure information for nine flame
retardants (see TERA reports for Tasks 0008 and 0010). As directed by the COR, we focused on indoor
exposures (primarily indoor air, particulates, household dust, and direct or inferred migration out of
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products) although outdoor air and some other media were captured to provide data for comparisons,

as appropriate.

For the studies, relevant information from each study was captured using the column headings in Table

2. The database was initially populated with the information from relevant tables from the final reports

of previous task orders. Studies were then reviewed to fill in any missing factual data. Following the data

population step, each study was critically reviewed to complete the database entries, in particular

evaluating the study quality with regard to relevance, representativeness, precision, and methodology.

Qualitatively assessing the studies is important to provide context for the interpretation and use of the

data. Table 3 describes the types of information captured for the individual quality descriptors.

Concentration data in other media, such as food and water, from the previous reports are copied into

separate tabs for food and water. These studies did not undergo additional analysis or quality evaluation

for the database. Similarly, the information from previous reports on biomonitoring studies were

captured in separate tabs, with no additional analysis or quality evaluation. No additional literature

searches were conducted for this project.

Table 2. List of database elements (column headings) and brief description of each.

Study Number

First digit is study number and main study entry.
Each study is further numbered to represent each
unique combination of study, FR, location, and
media corresponding to a concentration
measurement

Reference

Study short citation

Date Study Conducted

Date the study was conducted or the
measurements were taken

Location (e.g., office, residence, room)

Where the measurement was taken

Chemical

Flame retardant name or abbreviation

Indoor air, outdoor air, dust

Media type

Suspected Source

Any products or conditions that are reported by
the authors in the geographic area or space
where the measurement was taken

Study Objective Purpose or objectives of the study or hypothesis
tested
Methods For main study entry, a brief description of

methods, for subrows, additional details for the
particular media and/or location

Country (city/region)

Country and city or region(if reported) where the
measurements were taken

n= Number of items or locations sampled and
number of replicates

n comments Explanation for how “n” was determined

Average Concentration labeled “average” by study authors

Mean Concentration labeled “mean” by study authors




Median Concentration labeled “median” by study authors

Lowest Concentration labeled “lowest” by study authors

Highest Concentration labeled “highest” by study authors

95th% Concentration labeled “95™ percentile” by study
authors

Geometric Mean Concentration labeled “geometric mean” by
study authors

Units Concentration units in nanograms (original study
units in parentheses when not in nanograms)

Standard Deviation Standard deviation, if given

Detection Frequency As reported by the study authors

Limit of Detection As indicated by author

Limit of Detection units Units in nanograms (original study units in
parentheses when not in nanograms)

Method Detection Limit As indicated by author

Method Detection Limit units Units in nanograms (original study units in
parentheses when not in nanograms)

Quality — Relevance See below

Quality — Representativeness See below

Quality - Precision See below

Quality — Methodology See below

Comments Highlight issues and unique features or related
references for the publication.

Table 3. Quality descriptors used in the database.

A. Relevance: With CPSC’s assessment purpose—assessing human exposure in a residential
setting—as the guiding principle, the information will be linked to its contribution in assessing
the exposures to

populations or special conditions experienced by the populations (socioeconomic,
geographical, age, gender, etc.) with emphasis on life stages

locale, as in home, day-care, office, etc.

the physics of the product or media governing potential for release, transfer, binding,
accumulation or uptake of the chemicals

product type

prospective relationship to biomonitoring data

other

B. Representativeness: How can the information be applied in terms of

chemicals to which it may be applied (all, presumably all, specific ones)

relationship to pyrolytic forms of chemicals

relationship to degradates or metabolites of parent chemical

geographical, year data were collected, or other situation which favors the application
of the information to US population assessment purposes

utility in prospective assessments

utility in relation to biomonitoring or other retrospective exposure profiles

other




Precision: This relates to any situation in the publication that limits the data precision. For
example, if data were summarized and original data not available or inadequately described
for exposure assessment purposes, that precision issue will be pointed out. Issues related to
number of measurements or duplicates or other methodology will be pointed out when
suggestive of limitations or significant excellence.

D.

Methodology: This relates to any element of the methodology that constrains or limits the
application of the information to the exposure assessment.

Results

The resulting database provides a standardized description of exposure data on nine flame retardants.

As an Excel spreadsheet the entries can be sorted to be able to group data by media, location, chemical,
or other relevant elements. The tab labeled “ALL CHEMS” presents the data from 108 studies in the
database with 745 subrows. Food and water data (reported without additional analysis from previous

tasks) can be located under their respective tabs in the same Excel file. Similarly, information on

biomonitoring studies is captured in separate tabs for each FR (e.g., TCEP — bio). A list of all the studies

cited in the Excel spreadsheet are found in the next section.

In capturing and reporting on these studies, we made the following observations:

The use of individual flame retardants has changed with time and therefore human exposure
and FR concentrations are changing

Abundant information exists for many of the FRs to construct patterns of residue in multiple
environments for the general US population and some subgroups for retrospective and
prospective exposure assessments.

Residue patterns expressed in the literature are derived from evolving methodologies for
collection, separation and analysis of the matrices involved in the study. Different geographical
and site conditions (rural, urban, proximity to transport lines or mines) and analytical processes
make it necessary to consider these variables when constructing residue patterns from multiple
studies.

Abundance and quality of information differs for different FRs.

Residue measurements for media in which ATO might exist are sometimes reported in the
context of Sb residue. Depending on the methodology and subsequent statistical treatment of
the data, these values may or may not represent ATO. Some may represent Sb as a
consequence of ATO in the media or as a consequence of Sb uses not related to FR use. As data
are extracted for use in exposure assessment, the assessor will need to examine each data
source for this issue and apply the data accordingly.
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