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SCREENING-LEVEL HAZARD CHARACTERIZATION
OF HIGH PRODUCTION VOLUME CHEMICALS

The High Production Volume (HPV) Challenge Program® is a voluntary initiative aimed at developing and making
publicly available screening-level health and environmental effects information on chemicals manufactured in or
imported into the United States in quantities greater than one million pounds per year. In the Challenge Program,
producers and importers of HPV chemicals voluntarily sponsor chemicals; sponsorship entails the identification and
initial assessment of the adequacy of existing toxicity data/information, conducting new testing if adequate data do
not exist, and making both new and existing data and information available to the public. Each complete data
submission contains data on 18 internationally agreed to “SIDS” (Screening Information Data Set"?) endpoints that
are screening-level indicators of potential hazards (toxicity) for humans or the environment.

The Environmental Protection Agency’s Office of Pollution Prevention and Toxics (OPPT) is evaluating the data
submitted in the HPV Challenge Program on approximately 1400 sponsored chemicals. OPPT is using a hazard-
based screening process to prioritize review of the submissions. The hazard-based screening process consists of two
tiers described below briefly and in more detail on the Hazard Characterization website®.

Tier 1 is a computerized sorting process whereby key elements of a submitted data set are compared to established
criteria to “bin” chemicals/categories for OPPT review. This is an automated process performed on the data as
submitted by the sponsor. It does not include evaluation of the quality or completeness of the data.

In Tier 2, a screening-level hazard characterization is developed by EPA that consists of an objective evaluation of
the quality and completeness of the data set provided in the Challenge Program submissions. The evaluation is
performed according to established EPA guidance** and is based primarily on hazard data provided by sponsors.
EPA may also include additional or updated hazard information of which EPA, sponsors or other parties have
become aware. The hazard characterization may also identify data gaps that will become the basis for a subsequent
data needs assessment where deemed necessary. Under the HPV Challenge Program, chemicals that have similar
chemical structures, properties and biological activities may be grouped together and their data shared across the
resulting category. This approach often significantly reduces the need for conducting tests for all endpoints for all
category members. As part of Tier 2, evaluation of chemical category rationale and composition and data
extrapolation(s) among category members is performed in accord with established EPA? and OECD® guidance.

The screening-level hazard characterizations that emerge from Tier 2 are important contributors to OPPT’s existing
chemicals review process. These hazard characterizations are technical documents intended to support subsequent
decisions and actions by OPPT. Accordingly, the documents are not written with the goal of informing the general
public. However, they do provide a vehicle for public access to a concise assessment of the raw technical data on
HPV chemicals and provide information previously not readily available to the public. The public, including
sponsors, may offer comments on the hazard characterization documents.

The screening-level hazard characterizations, as the name indicates, do not evaluate the potential risks of a chemical
or a chemical category, but will serve as a starting point for such reviews. In 2007, EPA received data on uses of
and exposures to high-volume TSCA existing chemicals, submitted in accordance with the requirements of the
Inventory Update Reporting (IUR) rule. For the chemicals in the HPV Challenge Program, EPA will review the
IUR data to evaluate exposure potential. The resulting exposure information will then be combined with the
screening-level hazard characterizations to develop screening-level risk characterizations*®. The screening-level
risk characterizations will inform EPA on the need for further work on individual chemicals or categories. Efforts
are currently underway to consider how best to utilize these screening-level risk characterizations as part of a risk-
based decision-making process on HPV chemicals which applies the results of the successful U.S. High Production
Volume Challenge Program and the IUR to support judgments concerning the need, if any, for further action.

1 U.S. EPA. High Production Volume (HPV) Challenge Program; http://www.epa.gov/chemrtk/index.htm.

2U.S. EPA. HPV Challenge Program — Information Sources; http://www.epa.gov/chemrtk/pubs/general/quidocs.htm.

3 U.S. EPA. HPV Chemicals Hazard Characterization website (http://www.epa.gov/hpvis/abouthc.html).

4U.S. EPA. Risk Assessment Guidelines; http://cfpub.epa.gov/ncealraf/rafguid.cfm.

® OECD. Guidance on the Development and Use of Chemical Categories; http://www.oecd.org/dataoecd/60/47/1947509.pdf.
6 U.S. EPA. Risk Characterization Program; http://www.epa.gov/osa/spc/2riskchr.htm.
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SCREENING-LEVEL HAZARD CHARACTERIZATION
Fatty Acid Dimers and Trimer

Introduction

The sponsor, Pine Chemicals Association submitted a Test Plan and Robust Summaries to EPA for the fatty acid
dimers and trimer category on March 15, 2002. EPA posted the submission on the CHEMRTK Web site on April 4,
2002 (http://www.epa.gov/chemrtk/pubs/summaries/ftadmrtr/c13651tc.htm). EPA comments on the original
submissions were posted to the website on August 2, 2002. Public comments were also received and posted to the
website. The sponsor submitted updated/revised documents on October 28, 2002 and December 14, 2004, which
were posted to the ChemRTK website on November 10, 2002 and February 2, 2005, respectively. The fatty acid
dimers and trimer category consists of the following substances:

Fatty acids, C18-unsaturated, dimers (Dimer) CAS No. 61788-89-4
[9™ CI Name: Fatty acids, C18-unsatd., dimers]

Fatty acids, C18-unsaturated trimers (Trimer) CAS No. 68937-90-6
[9™ CI Name: Fatty acids, C18-unsatd., trimers]

Fatty acids, C18-unsaturated, dimers, hydrogenated (Hydrogenated dimer) CAS No. 68783-41-5
[9™ CI Name: Fatty acids, C18-unsatd., dimers, hydrogenated]

Fatty acids, C16 and C18-unsaturated, dimerized (Crude dimer) CAS No. 71808-39-4

[9™ CI Name: Fatty acids, C16-18 and C18-unsatd., dimerized]

This screening-level hazard characterization is based primarily on the review of the Test Plan and Robust
Summaries of studies submitted by the sponsor(s) under the HPV Challenge Program. In preparing the hazard
characterization, EPA considered its own comments and public comments on the original submission as well as the
sponsor’s responses to comments and revisions made to the submission. The structures of the sponsored chemicals
are included in the appendix. Summary tables of SIDS endpoint data are included in the document. The screening-
level hazard characterization for environmental and human health toxicity is based largely on SIDS endpoints and is
described according to established EPA or OECD effect level definitions and hazard assessment practices.

Category Justification

All four members of this category are produced by the dimerization of C18 unsaturated fatty acids, primarily tall oil
fatty acids (TOFA). As with other fatty acid-based products, these substances are complex mixtures and are
considered to be Class 2 substances. Crude dimer is manufactured from tall oil fatty acids through heat treatment
with or without an appropriate catalyst. To produce the other members of the category, crude dimer is distilled,
which removes most of the monomer, leaving standard dimer. Standard dimer can be further distilled to give
distilled dimer and trimer. Standard dimer and distilled dimer can also be hydrogenated to yield hydrogenated
dimer, which has improved stability to heat and oxygen. Dimers and trimer are predominantly cyclic addition
compounds of unsaturated fatty acids, although bicyclic, non cyclic and other structures are present. The physical
properties of all of the members of this group are similar. They are all slightly viscous to viscous liquids. Dimers
and trimer are predominantly cyclic addition compounds of unsaturated fatty acids, although bicyclic, non cyclic and
other structures are present. Several representative dimer structures are shown schematically in the Appendix. The
typical composition of substances in the category follows.


http://www.epa.gov/chemrtk/pubs/summaries/ftadmrtr/c13651tc.htm

A representative composition of dimer acid

Substance C18 C36 C54
(Acids) (Acids) (Acids)
Monomeric | Dimeric Trimeric
(%) (%) (%)
Dimer
Crude dimer | 30 60 10
Dimer | 2 80 18
Distilled dimer | 1 94 5
Trimer <1 40 60
Hydrogenated dimer 2 80 18

The members of this category are chemically very similar as they are all essentially mixtures of monomers, dimers
and trimer of fatty acids. Dimer (CAS No. 61788-89-4) was selected as the representative substance for the
category to be used in toxicity testing since it is the most commercially important substance in the category, with the
largest production volume. The distilled dimer used for testing has the highest dimer content of any of the members
of this category. EPA agreed that the category was reasonable and test data for dimer, because of the chemical
similarities of the four substances, can be extrapolated to the other category members.

Summary-Conclusion

The log K, values of the members of the fatty acid dimers and trimer category reflect the complex nature of these
Class 2 substances. The range of log K, values of dimer (CAS No. 61788-89-4), indicate that its potential to
bioaccumulate is expected to be low. The upper ranges of log K, values and low water solubility of the other three
category members (CAS Nos. 68937-90-6, 68783-41-5 and 71808-39-4) indicate that their potential to bioaccumulate is
expected to be low. Category members of fatty acid dimers and trimer are not readily biodegradable, indicating that
they have the potential to persist in the environment.

The available toxicity data were generated using the Water Accommodated Fraction method. The evaluation of
available toxicity data for fish, aquatic invertebrates and aquatic plants indicates that the potential acute hazard to
aquatic organisms is low based on no effects observed at the water solubility limit (saturation) of dimer.

The acute oral toxicity for the members of this category is low, based on testing of the category members, dimer
(CAS No. 61788-89-4) and hydrogenated dimer (CAS No. 68783-41-5). Repeated exposure of dimer via the diet
resulted in decreased food consumption and decreased total cholesterol, triglycerides and beta globulin fraction,
increased alanine aminotransferase activity and total serum protein and albumin levels. Necropsy and
histopathological examinations revealed aggregation of macrophages in mesenteric lymph nodes, increased
incidence of uterine fluid distension, macrophages in the brown pigment of the spleen, cortical vacuolation in the
adrenals, hepatic bile duct proliferation and sclerosis, thyroid follicular epithelial hypertrophy, slight to moderately
enlarged mesenteric lymph nodes and decreased liver, spleen and kidney weights. In a reproductive/development
screening toxicity test, no maternal toxicity was seen and no treatment-related effects on reproductive organs or
reproductive and developmental parameters were observed at the highest dose tested. Dimer did not induce gene
mutation in bacteria or mouse lymphoma cells or chromosomal aberrations in human lymphocytes in vitro.

The potential health hazard of the fatty acid dimers and trimer category is low.

No data gaps were identified under the HPV Challenge Program.

1. Physical-Chemical Properties and Environmental Fate

A summary of physical-chemical properties and environmental fate data submitted is provided in Table 1. For the
purpose of the screening-level hazard characterization, the review and summary of these data was limited to the
octanol-water partition coefficient and biodegradation endpoints as indictors of bioaccumulation and persistence,
respectively.




Octanol-Water Partition Coefficient

Dimer (CAS No. 61788-89-4)
Log Kow: 1.0 — 2.5 (measured at pH 2)

Trimer (CAS No. 68937-90-6)
Log Kow: 2.2 — 8.9 (measured at pH 2)

Hydrogenated dimer (CAS No. 68783-41-5)
Log Kow: 0.7 — 6.2 (measured at pH 2)

Crude dimer (CAS No. 71808-39-4)
Log Kow: 2.4 —7.5 (measured at pH 2)

Biodegradation

Dimer (CAS No. 61788-89-4)

In a Modified Sturm test using activated sludge from a sewage treatment plant as inoculum, 6.3 — 6.6% of dimer had
degraded after 28 days.

Dimer is not readily biodegradable.

Trimer (CAS No. 68937-90-6)

In a Modified Sturm test using activated sludge from a sewage treatment plant as inoculum, 11.1% trimer had
degraded after 28 days.

Trimer is not readily biodegradable.

Hydrogenated dimer (CAS No. 68783-41-5)

In a Modified Sturm test using activated sludge from a sewage treatment plant as inoculum, 9.5% of hydrogenated
dimer had degraded after 28 days.

Hydrogenated dimer is not readily biodegradable.

Crude dimer (CAS No. 71808-39-4)

In a Modified Sturm test using activated sludge from a sewage treatment plant as inoculum, 29.3% of crude dimer
had degraded after 28 days.

Crude dimer is not readily biodegradable.

Conclusion: The log K, values of the members of the fatty acid dimers and trimer category reflect the complex
nature of these Class 2 substances. The range of log K, values of dimer (CAS No. 61788-89-4), indicates that its
potential to bioaccumulate is expected to be low. The upper ranges of log K,,, values and low water solubility of the
other three category members (CAS Nos. 68937-90-6, 68783-41-5 and 71808-39-4) indicate that their potential to
bioaccumulate is expected to be low. Category members of fatty acid dimers and trimer are not readily
biodegradable, indicating that they have the potential to persist in the environment.



Table 1. Summary of Physical-Chemical Properties and Environmental Fate Data

Endpoints Dimer Trimer Hydrogenated dimer Crude dimer
(61788-89-4) (68937-90-6) (68783-41-5) (71808-39-4)
Melting Point (°C) Melting points were not determined because these substances are complex mixtures and
will not give a sharp melting point on heating. On cooling, these substances will first
become cloudy, turn into a slurry and then solidify over a broad range of temperatures.
Boiling Point (°C) Boiling points cannot be determined under ambient conditions. These substances will
decompose before they boil.
Vapor Pressure (hPa Vapor pressures of these substances are effectively zero at ambient temperatures and
at 25°C) experimental measurements are inappropriate.
Log Kow 1.0-25(m) 2.2-8.9(m) 0.7-6.2(m) 2.4-75(m)
Water Solubility
(mg/L at 25°C) <0.12 (m) <0.37 (m) <0.52 (m) <0.41 (m)
(20 °C) (20°C) (20°C) (20 °C)
Direct Not considered relevant because members of this category have negligible vapor pressures
Photodegradation and they would not be expected to enter the atmosphere.
Indirect (OH") Not considered relevant because members of this category have negligible vapor pressures
Photodegradation and they would not be expected to enter the atmosphere.
(ty2)
Stability in Water Not tested because members of this category have no hydrolysable groups.
(Hydrolysis) (ty,)
Fugacity Not estimated due to the inability to obtain values for the required model. It is not relevant
(Level 111 Model) to estimate the fugacity for a representative substance for the members of this category
Air (%)| because the category members consist of complex mixtures of large molecules, none of
Water (%0) which can be reasonably considered representative of the mixture.
Soil (%)
Sediment (%)
Biodegradation at 28 6% (m) 11% (m) 9.5% (m) 29% (M)
days (%) Not readily Not readily Not readily Not readily
biodegradable biodegradable biodegradable biodegradable

(m) = measured data (i.e., derived from experiment)

2. Environmental Effects — Aquatic Toxicity

A summary of aquatic toxicity data submitted for SIDS endpoints is provided in Table 2. The table also indicates
where data for tested category member (dimer) are read-across (RA) to untested members of the category.

Acute Toxicity to Fish

Dimer (CAS No. 61788-89-4)

Fathead minnows (Pimephales promelas) were exposed to dimer as water accommaodated fractions (WAFs) under
static conditions for 96 hours. The loading rates were 0, 1, 10, 100 or 1000 mg/L. No effects were noted at any of
the WAF loading rates. EPA does not consider the loading rate as the no-effect concentration when the
concentration exceeds the water solubility of the substance. Assuming that the exposure concentration in the WAF
is the water solubility limit (saturation) for dimer, the no-effect concentration would be approximately < 0.12 mg/L.
No effects at saturation.



Acute Toxicity to Aquatic Invertebrates

Dimer (CAS No. 61788-89-4)

Water fleas (Daphnia magna) were exposed to dimer as WAFs under static conditions for 48 hours. The loading
rates were 0, 1, 10, 100 or 1000 mg/L. No effects were noted at any of the WAF loading rates. EPA does not
consider the loading rate as the no-effect concentration when the concentration exceeds the water solubility of the
substance. Assuming that the exposure concentration in the WAF is the water solubility limit (saturation) for dimer,
the no-effect concentration would be approximately < 0.12 mg/L.

No effects at saturation.

Toxicity to Aquatic Plants

Dimer (CAS No. 61788-89-4)

Green algae (Pseudokirchneriella subcapitata) were exposed to dimer as WAFs under static conditions for 72 hours.
The loading rates were 0, 1, 10, 100 or 1000 mg/L. No effects were noted at any of the WAF loading rates. EPA
does not consider the loading rate as the no-effect concentration when the concentration exceeds the water solubility
of the substance. Assuming that the exposure concentration in the WAF is the water solubility limit (saturation) for
dimer, the no-effect concentration would be approximately <0.12 mg/L.

No effects at saturation.

Conclusion: The available aquatic toxicity data submitted were generated using the Water Accommodated Fraction
method. The evaluation of available toxicity data for fish, aquatic invertebrates and algae indicates that the potential
acute hazard to aquatic organisms is low based on no effects observed at the water solubility limit (saturation) of
dimer.

Table 2. Summary of Environmental Effects — Aquatic Toxicity Data

Endpoints Dimer Trimer Hydrogenated dimer Crude dimer
(61788-89-4) (68937-90-6) (68783-41-5) (71808-39-4)
Fish No Data No Data No Data
96-h LCsy (mg/L) NES NES NES NES
(RA) (RA) (RA)
Aquatic Invertebrates No Data No Data No Data
48-h EC5 (Mg/L) NES NES NES NES
(RA) (RA) (RA)
Aquatic Plants No Data No Data No Data
72-h ECso (mg/L) NES NES NES NES
(RA) (RA) (RA)

NES = No effects at saturation (water solubility limit); (RA) = Read Across

3. Human Health Effects

A summary of health effects data submitted for SIDS endpoints is provided in Table 3. The table also indicates

where data for tested category members are read-across (RA) to untested members of the category.

Acute Oral Toxicity

Dimer (CAS No. 61788-89-4)
Wistar rats (5/sex) and Sprague-Dawley rats (5/sex) were administered dimer via gavage at 5000 and 2000 mg/kg-
bw, respectively and observed for 14 days. No mortalities, clinical signs or body weight changes occurred during
the observation period. There were no treatment-related effects on gross necropsy.

LDso > 2000 mg/kg-bw




Hydrogenated dimer (CAS No. 68783-41-5)

Wistar rats (5/sex) were administered hydrogenated dimer via gavage at 5000 mg/kg-bw and observed for 14 days.
No mortalities, clinical signs or body weight changes occurred during the observation period. There were no
treatment-related effects on gross pathology.

LDs, > 5000 mg/kg-bw

Repeated-Dose Toxicity

Dimer (CAS No. 61788-89-4)

Sprague-Dawley rats (20/sex/concentration) were administered dimer via the diet at 0, 0.1, 1 or 5% (~ 0, 100, 1000
or 5000 mg/kg-bw/day) for 13 weeks. Transient (first 4 weeks) decreased food consumption was noted in males and
females treated at the highest dose level. Treatment-related clinical chemistry effects included decreases in total
cholesterol, triglycerides and beta globulin fraction (1 and 5% males and females) and increases in alanine
aminotransferase activity and total serum protein and albumin (5% males and females) levels. Necropsy and
histopathological examinations revealed slight to moderately enlarged mesenteric lymph nodes (1 and 5% males and
females), increased incidence of uterine fluid distension (5% females), decreased liver weight (0.1% females and 1
and 5% males and females), decreased spleen weight (1 and 5% males and females) and decreased kidney weight
(5% females). Histopathology revealed aggregation of macrophages in mesenteric lymph nodes at all treatment
levels, macrophages in brown pigment of the spleen (all treatment groups of females and 1 and 5% males), cortical
vacuolation in adrenals (1 and 5% females), hepatic bile duct proliferation and sclerosis (5% males) and thyroid
follicular epithelial hypertrophy (5% females).

LOAEL ~ 1000 mg/kg-bw/day (based on changes in clinical chemistry parameters and histopathological findings)
NOAEL ~ 100 mg/kg-bw/day

Reproductive/Developmental Toxicity

Dimer (CAS No. 61788-89-4)

In a reproductive/developmental toxicity screening test, Sprague-Dawley rats (10/sex/dose) were administered dimer
via the diet at 0, 200, 2000 and 20,000 ppm (~ 18, 180 and 1858 mg/kg-bw/day). Males were treated for at least 4
weeks, starting from 2 weeks prior to mating; females were treated for 2 weeks prior to mating, during mating and
gestation until lactation day 4. Clinical signs were limited to the 20,000 ppm males and included slightly decreased
body weight gain and increased incidences of piloerection. There were no treatment-related effects on testes and
epididymides weights, litter size and litter survival. There was no effect on pup weights and no abnormalities were
noted in pups.

NOAEL (systemic/maternal toxicity) ~ 1858 mg/kg-bw/day (based on no effects at the highest dose tested)
NOAEL (reproductive/developmental toxicity) ~ 1858 mg/kg-bw/day (based on no effects at the highest dose
tested)

Genetic Toxicity — Gene Mutation

In vitro

Dimer (CAS No. 61788-89-4)

(1) Salmonella typhimurium strains TA98, TA100, TA102, TA1535 and TA1537 were exposed to dimer at
concentrations of 33, 100, 333, 1000, 2500 and 5000 pg/plate in the presence and absence of metabolic activation.
No substantial increases in mutation frequency were noted at any concentration tested with or without metabolic
activation.

Dimer was not mutagenic in these assays.



(2) Mouse lymphoma L5178Y cells were exposed to dimer for 3 hours at concentrations ranging from 25 to

300 pg/mL in the presence and absence of metabolic activation. The test was performed in duplicate. Without
metabolic activation, toxicity was observed at 200, 275 and 300 pg/mL. Although a statistically significant increase
in mutation frequency (p value was not indicated in the robust study summary) was observed in one of the duplicate
test at 250 pg/mL, it was not of sufficient magnitude to be considered biologically significant. With metabolic
activation, cytotoxicity was seen at 250 and 300 pg/mL. No increase in mutation frequency was seen with
metabolic activation. There were no significant increases in mutation frequency with or without metabolic
activation.

Dimer was not mutagenic in these assays.

Genetic Toxicity — Chromosomal Aberrations

In vitro

Dimer (CAS No. 61788-89-4)

Human lymphocytes were exposed to dimer at concentrations ranging from 9.4 to 300 pug/mL in the presence and
absence of metabolic activation. No significant increase in the proportion of aberrant cell was observed with or
without metabolic activation

Dimer did not induce chromosome aberrations in this assay.

Conclusion: The acute oral toxicity for the members of this category is low, based on testing of the category
members, dimer (CAS No. 61788-89-4) and hydrogenated dimer (CAS No. 68783-41-5). Repeated exposure of
dimer via the diet resulted in decreased food consumption and decreased total cholesterol, triglycerides and beta
globulin fraction, increased alanine aminotransferase activity and total serum protein and albumin levels. Necropsy
and histopathological examinations revealed aggregation of macrophages in mesenteric lymph nodes, increased
incidence of uterine fluid distension, macrophages in the brown pigment of the spleen, cortical vacuolation in the
adrenals, hepatic bile duct proliferation and sclerosis, thyroid follicular epithelial hypertrophy, slight to moderately
enlarged mesenteric lymph nodes and decreased liver, spleen and kidney weights. In a reproductive/development
toxicity screening test, no maternal toxicity was seen and no treatment-related effects on reproductive organs or
reproductive and developmental parameters were observed at the highest dose tested. Dimer did not induce gene
mutation in bacteria or mouse lymphoma cells or chromosomal aberrations in human lymphocytes in vitro.

The potential health hazard of the fatty acid dimers and trimer category is low.



Table 3. Summary of Human Health Data

Endpoints

Dimer
(61788-89-4)

Trimer
(68937-90-6)

Hydrogenated
dimer
(68783-41-5)

Crude dimer
(71808-39-4)

Acute Oral Toxicity No Data No Data
LDsy (mg/kg-bw) > 2000 > 2000 > 5000 > 2000
(RA) (RA)
Repeated-Dose Toxicity No Data No Data No Data
NOAEL/LOAEL NOAEL ~ 100 NOAEL ~ 100 NOAEL ~ 100 NOAEL ~ 100
Oral (mg/kg-bw/day) LOAEL ~ 1000 LOAEL ~ 1000 LOAEL ~ 1000 LOAEL ~ 1000
(RA) (RA) (RA)
Reproductive/ Developmental
Toxicity
NOAEL/LOAEL
Oral (mg/kg-bw/day) No Data No Data No Data
Maternal Toxicity] NOAEL ~ 1858 NOAEL ~ 1858 NOAEL ~ 1858 NOAEL ~ 1858
(hdt) (hdt) (hdt) (hdt)
Reproductive/Developmentall NOAEL ~ 1858 NOAEL ~ 1858 NOAEL ~ 1858 NOAEL ~ 1858
Toxicity (hdt) (hdt) (hdt) (hdt)
(RA) (RA) (RA)
Genetic Toxicity — Gene
Mutation No Data No Data No Data
In vitro Negative Negative Negative Negative
(RA) (RA) (RA)
Genetic Toxicity —
Chromosomal Aberrations
In vitro No Data No Data No Data
Negative Negative Negative Negative
(RA) (RA) (RA)

Measured data in bold text; (RA) = Read Across; hdt = highest dose tested
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4. Hazard Characterization

The log K, values of the members of the fatty acid dimers and trimer category, reflect the complex nature of these
Class 2 substances. The range of log K, values of dimer (CAS No. 61788-89-4), indicate that its potential to
bioaccumulate is expected to be low. The upper ranges of log K,,, values and low water solubility of the other three
category members (CAS Nos. 68937-90-6, 68783-41-5 and 71808-39-4) indicate that their potential to bioaccumulate is
expected to be low. Category members of fatty acid dimers and trimer are not readily biodegradable, indicating that
they have the potential to persist in the environment.

The available toxicity data submitted were generated using the Water Accommodated Fraction method. The
evaluation of available toxicity data for fish, aquatic invertebrates and aquatic plants indicates that the potential
acute hazard to aquatic organisms is low based on no effects observed at the water solubility limit (saturation) of
dimer.

The acute oral toxicity for the members of this category is low, based on testing of the category members, dimer
(CAS No. 61788-89-4) and hydrogenated dimer (CAS No. 68783-41-5). Repeated exposure of dimer via the diet
resulted in decreased food consumption and decreased total cholesterol, triglycerides and beta globulin fraction,
increased alanine aminotransferase activity and total serum protein and albumin levels. Necropsy and
histopathological examinations revealed aggregation of macrophages in mesenteric lymph nodes, increased
incidence of uterine fluid distension, macrophages in the brown pigment of the spleen, cortical vacuolation in the
adrenals, hepatic bile duct proliferation and sclerosis, thyroid follicular epithelial hypertrophy, slight to moderately
enlarged mesenteric lymph nodes and decreased liver, spleen and kidney weights. In a reproductive/development
toxicity screening test, no maternal toxicity was seen and no treatment-related effects on reproductive organs or
reproductive and developmental parameters were observed at the highest dose tested. Dimer did not induce gene
mutation in bacteria or mouse lymphoma cells or chromosomal aberrations in human lymphocytes in vitro.

The potential health hazard of the fatty acid dimers and trimer category is low.

5. Data Gaps

No data gaps were identified under the HPV Challenge Program.
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APPENDIX

Fatty Acid Dimers and Trimer

CAS No. Chemical Name Chemical Structure
SPONSORED CHEMICALS
617788-89-4 Dimers Complex mixture, structure not available*
68937-90-6 Trimer Complex mixture

ff |
68783-41-5 Hydrogenated dimer Complex mixture, structure not available*
71808-39-4 Crude dimer Complex mixture, structure not available*

'Representative structures of fatty acid dimers

Many geometric isomers of the structures below are present in fatty acid dimers.

Acyclic Dimer a o o J

Cyelic Dimer ' ] e e e

Aramatic

Falycyclic
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