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Synopsis

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA), the
Minister of the Environment and the Minister of Health have conducted a screening
assessment of one of two substances originally referred to collectively under the
Chemicals Management Plan as the aliphatic diesters group. The substance in
guestion, hexanedioic acid, diisodecyl ester (Chemical Abstracts Service Registry
Number (CAS RN?) 27178-16-1), hereinafter referred to as DIDA, was identified as a
priority for assessment as it met categorization criteria under subsection 73(1) of CEPA.
The other substance was subsequently determined to be of low concern through
another approach, and the proposed decision for this substance is provided in a
separate report.? Accordingly, this screening assessment addresses DIDA.

According to information submitted under section 71 of CEPA, there were no reports of
manufacture of DIDA above the reporting threshold of 100 kg in Canada in 2011. DIDA
was reported to be imported into Canada in 2011 in the range of 1 000 000 to 10 000
000 kg for use as a plasticizer in electrical cables, as processing aids and as an
ingredient in lubricants and greases. Lubricant-type products available to consumers in
Canada containing DIDA were identified as motor oils, power steering fluids, aerosol
lubricants and lubricant products designed to stop oil leaks. Additionally, DIDA is
present as a non-medicinal ingredient in natural health products.

The ecological risks of DIDA was characterized using the ecological risk classification of
organic substances (ERC), which is a risk-based approach that employs multiple
metrics for both hazard and exposure, with weighted consideration of multiple lines of
evidence for determining risk classification. Hazard profiles are based principally on
metrics regarding mode of toxic action, chemical reactivity, food web-derived internal
toxicity thresholds, bioavailability, and chemical and biological activity. Metrics
considered in the exposure profiles include potential emission rate, overall persistence,
and long-range transport potential. A risk matrix is used to assign a low, moderate or
high level of potential concern for substances on the basis of their hazard and exposure
profiles. The ERC identified DIDA as having low potential to cause ecological harm.

Considering all available lines of evidence presented in this draft screening assessment,
there is low risk of harm to organisms and the broader integrity of the environment from
DIDA. It is proposed to conclude that DIDA does not meet the criteria under paragraphs
64(a) or (b) of CEPA as it is not entering the environment in a quantity or concentration

! The Chemical Abstracts Service Registry Number (CAS RN) is the property of the American Chemical Society and
any use or redistribution, except as required in supporting regulatory requirements and/or for reports to the
Government of Canada when the information and the reports are required by law or administrative policy, is not
permitted without the prior written permission of the American Chemical Society.

7y proposed conclusion for CAS RN 103-24-2 is provided in the Substances Identified as Being of Low Concern
based on the Ecological Risk Classification of Organic Substances and the Threshold of Toxicological Concern
(TTC)-based Approach for Certain Substances Draft Screening Assessment.



or under conditions that have or may have an immediate or long-term harmful effect on
the environment or its biological diversity or that constitute or may constitute a danger to
the environment on which life depends.

With respect to human health, a read-across approach was used to characterize
potential health effects of DIDA. Specifically, developmental toxicity was identified as
the critical effect for risk characterization purposes using data available from the
analogue di-(2-ethylhexl) adipate (DEHA, CAS RN 103-23-1). On the basis of a
comparison of exposure estimates and critical effect levels identified in health effects
studies, the margins of exposure were considered to be adequate to address
uncertainties in the exposure and human health effects databases.

On the basis of the information presented in this draft screening assessment, it is
proposed to conclude that DIDA does not meet the criteria under paragraph 64(c) of
CEPA as it is not entering the environment in a quantity or concentration or under
conditions that constitute or may constitute a danger in Canada to human life or health.

Therefore, it is proposed to conclude that DIDA does not meet any of the criteria set out
in section 64 of CEPA.
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1. Introduction

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA)
(Canada 1999), the Minister of the Environment and the Minister of Health have
conducted a screening assessment of one of two substances (hexanedioic acid,
diisodecyl ester, Chemical Abstracts Service Registry Number [CAS RN?] 27178-16-1,
hereinafter referred to as DIDA) originally referred to collectively under the Chemicals
Management Plan as the aliphatic diesters group, to determine whether it presents or
may present a risk to the environment or to human health. This substance was identified
as a priority for assessment as it met categorization criteria under subsection 73(1) of
CEPA (ECCC, HC [modified 2007]).

The other substance (nonanedioic acid, bis(2-ethylhexyl) ester, CAS RN 103-24-2) was
considered in the Ecological Risk Classification of Organic Substances (ERC) and the
Threshold of Toxicological Concern (TTC)-based Approach for Certain Substances
science approach documents (ECCC 2016a; Health Canada 2016) and was identified
as being of low concern to both human health and the environment. As such, it is not
addressed in this report. Proposed conclusions for this substance are provided in the
Substances ldentified as Being of Low Concern based on the Ecological Risk
Classification of Organic Substances and the Threshold of Toxicological Concern
(TTC)-based Approach for Certain Substances Draft Screening Assessment (ECCC,
HC 2017).

The ecological risk of DIDA was characterized using the ERC approach (ECCC 2016a).
The ERC describes the hazard of a substance using key metrics, including mode of
action, chemical reactivity, food-web derived internal toxicity threshold, bioavailability,
and chemical and biological activity, and it considers the possible exposure of
organisms in the aquatic and terrestrial environments on the basis of factors including
potential emission rates, overall persistence and long-range transport potential in air.
The various lines of evidence are combined to identify substances as warranting further
evaluation of their potential to cause harm to the environment or as having a low
likelihood of causing harm to the environment.

This draft screening assessment includes consideration of information on chemical
properties, environmental fate, hazards, uses and exposures, including additional
information submitted by stakeholders. Relevant data were identified up to February
2017. Empirical data from key studies as well as some results from models were used
to reach proposed conclusions. When available and relevant, information presented in
assessments from other jurisdictions was considered.

% The Chemical Abstracts Service Registry Number (CAS RN) is the property of the American Chemical Society and
any use or redistribution, except as required in supporting regulatory requirements and/or for reports to the
Government of Canada when the information and the reports are required by law or administrative policy, is not
permitted without the prior written permission of the American Chemical Society.



This draft screening assessment was prepared by staff in the CEPA Risk Assessment
Program at Health Canada and Environment and Climate Change Canada and
incorporates input from other programs within these departments. The ecological
portion of this assessment is based on the ERC document, which was subject to an
external peer-review and a 60-day public comment period. The human health portion of
this assessment has undergone external review and/or consultation. Comments on the
technical portions relevant to human health were received from Lynne Haber,
Department of Environmental Health, College of Medicine, University of Cincinnati,
Michael Jayjock, Jayjock & Associates, and Chris Bevan, CJB Consulting. While
external comments were taken into consideration, the final content and outcome of the
screening assessment remain the responsibility of Health Canada and Environment and
Climate Change Canada.

This draft screening assessment focuses on information critical to determining whether
DIDA meets the criteria as set out in section 64 of CEPA, by examining scientific
information and incorporating a weight-of-evidence approach and precaution.® This draft
screening assessment presents the critical information and considerations on which the
proposed conclusion is based.

2. ldentity of Substance

The Chemical Abstracts Service Registry Number (CAS RN), Domestic Substances List
(DSL) name, common name and acronym for DIDA are presented in Table 2-1.

Table 2-1. Substance identity

CAS RN DSL name Chemical structure and Molecular
(acronym) (common molecular formula weight (g/mol)
y name)

% A determination of whether one or more of the criteria of section 64 of CEPA are met is based upon an assessment
of potential risks to the environment and/or to human health associated with exposures in the general environment.
For humans, this includes, but is not limited to, exposures from ambient and indoor air, drinking water, foodstuffs, and
the use of products available to consumers. A conclusion under CEPA is not relevant to, nor does it preclude, an
assessment against the hazard criteria specified in the Hazardous Products Regulations, which are part of the
regulatory framework for the Workplace Hazardous Materials Information System for products intended for workplace
use. Similarly, a conclusion based on the criteria contained in section 64 of CEPA does not preclude actions being
taken under other sections of CEPA or other acts.




DSL name Chemical structure and Molecular
(common molecular formula weight (g/mol)
name)

CAS RN
(acronym)

Hexanedioic /_/J_/_(
acid, diisodecyl $—d
27178-16-1 | ester (_/_)‘
(DIDA) 0 426.68

(diisodecyl M/JJ
adipate)

Abbreviations: DIDA, diisodecyl adipate

2.1 Selection of Analogues

A read-across approach using data from analogues has been applied to inform the
human health assessment. Analogues were selected that were structurally and/or
functionally similar to DIDA (e.g., with respect to physical-chemical properties,
toxicokinetics, and reactivity) and that had relevant empirical data that could be used to
inform the characterization of potential health effects for DIDA. Appendix A describes
the considerations applied to identify relevant analogues. A list of the various analogues
used to inform this assessment is presented in Table 2-2. For further information on the
physical-chemical properties of the analogues, please refer to Appendix B. Details of
the application of the read-across approach used to inform the human health
assessment of DIDA are further discussed in the relevant sections of this report.

Table 2-2. Analogue Identities

Common name Chemical structure, molecular formula, and
CAS RN :
(acronym) molecular weight (g/mol)
% CH;
627-93-0 Adipic acid, dimethyl Ve o
ester :
CgH1404, 174.95 g/mol
105-99-7 Hexan_ed|0|c acid, 1,6- ~ J
dibutyl ester S~
C14H2604, 258.36 g/mol
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Hexanedioic acid,

110-33-8 dihexyl ester /_ﬁ/*
C18H3404, 314.46 g/mol
Hexanedioic acid, 1,6- 3‘_/—/_\40
103-23-1 bis(2-ethylhexyl) ester g
(DEHA) P/—g‘
CooH4204, 370.57 g/mol
Hexanedioic acid, di-c7-
68515-75-3 | ¢9 branched and linear
alkyl esters
(Representative structure)*
UVCB, 356.54-413 g/mol
33703-08-1 Hexanedioic acid, oﬂ

diisononyl ester (DINA)

c;a‘/h/_/i

CHs

Co4H4604, 398.62 g/mol




16958-92-2

Hexanedioic acid,
ditridecyl ester

032H6204, 510.84 g/mol

T Reference: US EPA 2008

3. Physical and Chemical Properties

A summary of physical and chemical properties of DIDA are presented in Table 3-1.
When experimental information was limited or not available, cited results from
estimation programs were used as predicted values for the substance. Additional
physical and chemical properties are presented in ECCC (2016Db).

Table 3-1. Experimental physical and chemical property values (at standard

temperature) for DIDA

Property Range Type of value Key reference(s)
Physical state Liquid N/A US EPA 2008
Boiling point (°C) 426 Modelled US EPA 2008
Vapour pressure . Experimental Anonquus 2010,
(mm Hg @ 20°C) 1.15x 10 as cited in ECHA,
c2007-2016a
Henryss law constant 8.6 Modelled US EPA 2008
(Pa-m’/mol)
Water solubility 4.4 %105 Experimental Letinski et al. 2002
(mg/L @ 25°C) '
log Kow 10.1 Modelled US EPA 2008

(dimensionless)

Abbreviations: N/A, not applicable; Kqw, octanol-water partition coefficient.

4. Sources and Uses

DIDA was included in a survey issued pursuant to section 71 of CEPA (Canada 2012).
DIDA was not manufactured in Canada above the reporting threshold of 100 kg in 2011.
Table 4-1 presents a summary of the total reported import quantities for DIDA in 2011.




Table 4-1. Summary of information on Canadian imports of DIDA submitted
pursuant to a section 71 survey of CEPA

. a :
Common name Total imports Reporting Survey
(kg) year reference
1 000 000-
DIDA 10 000 000 2011 Canada 2012

& Values reflect quantities reported in response to the survey conducted under section 71 of CEPA (Environment
Canada 2013). See survey for specific inclusions and exclusions (schedules 2 and 3).

In Canada, the reported uses of DIDA were as a plasticizer in low temperature electrical
cables, as a processing aid, and as a lubricant and lubricant additive. DIDA is noted to
have lower volatility and lower compatibility with the polymer relative to other specialty
low-temperature plasticizers (Hallstar c2017).

In Canada, most reported uses of DIDA in lubricants and greases were associated with
commercial uses; however, a limited number of products are available to consumers,
specifically motor oils, power steering fluids, aerosol lubricants and a lubricant product
designed to stop oil leaks (ECCC 2016¢; SDS 2015; SDS 2012).

No notifications for cosmetics containing DIDA were identified in Canada (personal
communication, email from the Consumer Product Safety Directorate, Health Canada
(HC), to the Existing Substances Risk Assessment Bureau, HC, dated September 21,
2016; unreferenced). DIDA was not found on the List of Prohibited and Restricted
Cosmetic Ingredients (more commonly referred to as the Cosmetic Ingredient Hotlist or
simply the Hotlist), an administrative tool that Health Canada uses to communicate to
manufacturers and others that certain substances may contravene the general
prohibition found in section 16 of the Food and Drugs Act, or may contravene one or
more provisions of the Cosmetic Regulations (Health Canada 2015).

DIDA is listed in the Natural Health Products Ingredients Database with a non-medicinal
role for topical use (only) as a plasticizer, skin-conditioning agent — emollient, or solvent
in natural health products (NHPID [modified 2017]). It is listed in the Licensed Natural
Health Products Database as being present as a non-medicinal ingredient in currently
licensed natural health products (such as an acne treatment sulphur wash) (LNHPD
[modified 2016]). DIDA is not permitted for use in Canada as a food additive nor has it
been identified for use in food packaging (personal communication, email from the
Health Products Food Branch, Health Canada (HC), to the Existing Substances Risk
Assessment Bureau, HC, dated September 22, 2016; unreferenced). The United States
Food and Drug Administration identify DIDA as permitted for use in indirect food
additives as a component of adhesives and coatings and as a component of rubber
articles intended for repeated use (US CFR 2016a, 2016b).

In Canada, DIDA was not found to be a non-medicinal ingredient in drug products
(personal communication, email from the Therapeutic Products Directorate, Health
Canada (HC), to the Existing Substances Risk Assessment Bureau, HC, dated January
19, 2017; unreferenced).



DIDA was reported to be used as a formulant in one registered pesticide product in
Canada (personal communication, email from the Pest Management Regulatory
Agency, Health Canada (HC), to the Existing Substances Risk Assessment Bureau,
HC, dated October 6, 2016; unreferenced).

Globally, this substance is used in products such as washing and cleaning products,
metal surface treatment products, textile treatment products and dyes, polymers and
polishes and waxes. It may be used for the manufacture of plastic products, chemicals
and rubber products (ECHA, c2007-2016a). There is limited evidence for the use of
DIDA as a plasticizer in toys, but one migration study noted the presence of DIDA in
three toys on the market in Europe (Fiala and Steiner 2005). A limited number of uses
of DIDA in products available to consumers, including a sunscreen product, have been
found from sources in the United States (Hallstar c2017; DailyMed c2001-2017).

5. Potential to Cause Ecological Harm
5.1 Characterization of Ecological Risk

The ecological risk of DIDA was characterized using the ecological risk classification of
organic substances (ERC) (ECCC 2016a). The ERC is a risk-based approach that
considers multiple metrics for both hazard and exposure, with weighted consideration of
multiple lines of evidence for determining risk classification. The various lines of
evidence are combined to discriminate between substances of lower or higher potency
and lower or higher potential for exposure in various media. This approach reduces the
overall uncertainty with risk characterization compared to an approach that relies on a
single metric in a single medium (e.g., LCs) for characterization. The following
summarizes the approach, which is described in detail in ECCC (2016a).

Data on physical-chemical properties fate (chemical half-lives in various media and
biota, partition coefficients, fish bioconcentration), acute fish ecotoxicity, and chemical
import or manufacture volume in Canada were collected from scientific literature, from
available empirical databases (e.g., OECD QSAR Toolbox), and from responses to
surveys under section 71 of CEPA, or they were generated using selected quantitative
structure-activity relationship (QSAR) or mass-balance fate and bioaccumulation
models. These data were used as inputs to other mass-balance models or to complete
the substance hazard and exposure profiles.

Hazard profiles were based principally on metrics regarding mode of toxic action,
chemical reactivity, food web-derived internal toxicity thresholds, bioavailability, and
chemical and biological activity. Exposure profiles were based on multiple metrics,
including potential emission rate, overall persistence, and long-range transport potential.
Hazard and exposure profiles were compared to decision criteria in order to classify the
hazard and exposure potentials for each organic substance as low, moderate, or high.
Additional rules were applied (e.g., classification consistency, margin of exposure) to
refine the preliminary classifications of hazard or exposure.



A risk matrix was used to assign a low, moderate or high classification of potential risk
for each substance on the basis of its hazard and exposure classifications. ERC
classifications of potential risk were verified using a two-step approach. The first step
adjusted the risk classification outcomes from moderate or high to low for substances
that had a low estimated rate of emission to water after wastewater treatment,
representing a low potential for exposure. The second step reviewed low risk potential
classification outcomes using relatively conservative, local-scale (i.e., in the area
immediately surrounding a point-source of discharge) risk scenarios, designed to be
protective of the environment, to determine whether the classification of potential risk
should be increased.

ERC uses a weighted approach to minimize the potential for both over- and under-
classification of hazard, exposure and subsequent risk. The balanced approaches for
dealing with uncertainties are described in greater detail in ECCC (2016a). The
following describes two of the more substantial areas of uncertainty. Error in empirical
or modeled acute toxicity values could result in changes in classification of hazard,
particularly metrics relying on tissue residue values (i.e., mode of toxic action), many of
which are predicted values from QSAR models. The impact of this error is mitigated,
however, by the fact that overestimation of median lethality will result in a conservative
(protective) tissue residue used for critical body residue (CBR) analysis. Error in
underestimation of acute toxicity will be mitigated through the use of other hazard
metrics such as structural profiling of mode of action, reactivity and/or estrogen binding
affinity. Changes or errors in chemical quantity could result in differences in
classification of exposure as the exposure and risk classifications are highly sensitive to
emission rate and use quantity. The ERC classifications thus reflect exposure and risk
in Canada based on what is believed to be the current use quantity, and may not reflect
future trends.

Critical data and considerations used to develop the substance-specific profile for DIDA
and the hazard, exposure and risk classification results are presented in ECCC (2016b).

DIDA was classified under ERC as having a moderate hazard potential based on mode
of toxic action above baseline (i.e., above narcosis) and a moderate hazard assessment
factor (HAF). The exposure potential was classified as high because of its high overall
persistence and large use volume. Given its classification as having a moderate
potential for ecological risk, it is unlikely that this substance results in concerns for
organisms or the broader integrity of the environment in Canada considering current
use patterns. As DIDA is currently being used in very high quantities in Canada,
fluctuations in use patterns are unlikely to result in a significant increase in risk to the
environment.

6. Potential to Cause Harm to Human Health
6.1 Exposure Assessment

Environmental media and food



DIDA is of low water solubility and low vapour pressure. There is no Canadian data for
DIDA in dust, soil, food, indoor or outdoor air, or drinking water. A screening
assessment done by the Swedish Environmental Research Institute for the Swedish
Environmental Protection Agency, reported that DIDA was not detected in air, water,
sediment, sludge or biota (Remberger et al. 2005). This substance was noted to be
below the detection limit (20 pg/L) in 40 samples of breast milk in Sweden (Remberger
et al. 2005). Given this data, DIDA exposure associated with presence in breast milk is
anticipated to be minimal.

Environmental distribution of DIDA was examined using ChemCAN (2003). Drinking
water concentration estimates were based on environmental concentrations for surface
water derived from ChemCAN simulations. Ambient air estimates were also derived
from ChemCAN simulations. Indoor air concentrations of DIDA were not found;
however, Bui et al. (2016) noted that plasticizers such as DIDA, with relatively high
octanol-water partition coefficients (Koy) and air-water partition coefficients (Kay) were
not likely to partition significantly to indoor air. In the estimate of total daily intake, the
ambient air concentration was used to represent the indoor air concentration. As no soil
or dust data for DIDA were available, concentrations were based on environmental
concentrations for soil derived from ChemCAN simulations. The amount of indoor dust
ingested each day is based on Wilson et al. (2013).

The highest total daily intake was estimated to be 1.2 x 10 mg/kg bw/day for formula-
fed infants (0 to 6 months). Total daily intake for various age groups from sources
including air, drinking water and soil are presented in Table C-2 of Appendix C.

Products available to consumers

DIDA was identified as being present in motor oil products in concentrations up to 15%
(wt %) (SDS 2015); the motor oil scenario was considered to address other similar
exposure scenarios, such as a power steering fluid and stop leak product containing up
to 3% DIDA (SDS 2012).

DIDA was identified at a concentration of 14.2% (wt%) in an aerosol lubricant available
to consumers (ECCC 2016c).

DIDA was identified to be present as a non-medicinal ingredient in currently licensed
natural health products (such as an acne treatment sulphur wash), at a concentration of
1% to 5% (personal communication, email from the Natural and Non-prescription Health
Products Directorate, Health Canada (HC), to the Existing Substances Risk
Assessment Bureau, HC, dated September 19, 2016; unreferenced). Dermal exposure
estimates were derived for teens and adults using this product.

No dermal absorption data was found for DIDA. However, its physical-chemical
properties, such as its high log Koy (i.e., >8) and its molecular weight of 427 g/mol, are
considered to be an indication of lower potential for dermal absorption (EC 2004).



As noted in sections 2.1 and 6.2, DEHA is one of the analogues considered in a read-
across approach for DIDA. This substance was assessed under the Chemicals
Management Plan (CMP) (Environment Canada, Health Canada 2011a). In the
Challenge screening assessment, the dermal absorption of DEHA was expected to be
low given its physical and chemical properties (low water solubility and high log Koy) and
also given preliminary results of an in vitro study demonstrating low amounts in receptor
fluid. However, uncertainty associated with the skin-bound portion in the in vitro study
resulted in a dermal absorption estimate of 10% being applied in the DEHA screening
assessment.

Final results of the DEHA in vitro study published in 2013 (Zhou et al. 2013), after the
publication of the DEHA screening assessment, do not contraindicate the use of a 10%
dermal absorption for DEHA.

Another analogue identified in the read-across approach was hexanedioic acid,
ditridecyl ester. No studies specifically designed to measure dermal absorption of this
substance were identified. However, a study summary report for a dermal toxicity study
in which rats were treated with 0, 800 or 2000 mg/kg bw/day 5 days a week for 13
weeks noted that dermal absorption was 10%, as measured using the **C-radiolabeled
substance in a separate group of rats (EPA 2008).

On the basis of available information, a dermal absorption value of 10% was considered
appropriate for DIDA and was applied to estimate systemic exposure from dermal uses.

DIDA is also used as a plasticizer in products that may be available to consumers (i.e.,
electrical cables). However, exposure via the oral (i.e., children mouthing) and dermal
routes associated with contact with electrical cables is expected to be minimal. A study
conducted in Austria in 2003 noted the presence of DIDA in the migration solutions of 3
toys on examination of 11 toy samples (Fiala and Steiner 2005). The highest mean
migration value for DIDA was 180 pg/100 mL water based on a 10 cm? piece of toy
immersed in 100 mL pure water and rotated for 3 hours. Although this substance was
not demonstrated to be present in toys on the market in Canada, on the basis of
conservative assumptions, oral exposure to infants and children from mouthing of toys
is considered to be less than other scenarios presented in this section. Details of
assumptions for this potential source of exposure are provided in Appendix C.

Exposure estimates for scenarios associated with the use of products available to

consumers containing DIDA are presented in Tables 6-1. Parameters used in the
calculations are presented in Appendix C, Table C-1.
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Table 6-1. Estimates of exposure to DIDA from the use of products available to

consumers
Product Product Frequency | Dermal Inhalation Oral
scenario concen- of exposure | exposure exposure
tration (%) | exposure (mg/kg (air (mg/kg
bw/day)* | concentra- bw)
tion) and
dose (mg/kg
bw)
Acne 5% Daily 0.004 N/A N/A
treatment
sulphur
wash (teen)
Motor oil 15% Intermittent | 0.04 N/A N/A
(adult)
Aerosol 14.2% Intermittent | 0.06 17 mg/m® 0.02°
spray (per event)
lubricant
(adult) 0.35 mg/m?®
(mean
concentration
on day of
exposure)
Dose:
0.1 mg/kg bw

Abbreviations: NA, not available; N/A, not applicable

& Dermal exposure estimates incorporate a dermal absorption factor of 10%
® Toddler: 0.5 to 4 years

¢ Includes oral intake of non-respirable particles

6.2 Health Effects Assessment

There are no hazard classifications for DIDA by the International Agency for Research
on Cancer (IARC), the European Chemicals Agency (ECHA), or the United States
Environmental Protection Agency (US EPA).

Toxicokinetics

There is no primary literature on the absorption, distribution, metabolism and elimination
of DIDA. However, given its low water solubility (4.4 x 10™° mg/L) and high lipophilicity
(log Kow ~ 10.1), uptake and absorption through the dermal route of exposure is
expected to be low. DIDA is also considered to have low volatility (i.e., low vapour
pressure of 1.15 x 10~ mm Hg) and a high boiling point (426°C). Therefore, it is unlikely
to be available as a vapour for inhalation. As a result of its high lipophilicity and low
water solubility, however, any DIDA reaching the respiratory epithelium may be
potentially absorbed via micellular solubilization. Once absorbed, the distribution of

11



DIDA is expected to be limited by its water solubility and may concentrate in adipose
tissue because of its lipophilicity (anonymous 2010, as cited in ECHA c2007-2016a).

The chemical structure of DIDA can be characterized by a C6 backbone (hexanedioic
acid) and two isodecyl alkyl chains. Metabolism is expected to occur initially through
enzymatic hydrolysis, resulting in the release of the C6 dicarboxylic acid, along with the
corresponding alcohols (Fiume et al. 2012). However, enzyme hydrolysis may be
incomplete, resulting in the production of monoesters that could be further metabolized
to the dicarboxylic acid and respective alcohol. Such metabolites for DIDA (i.e.,
hexanedioic acid monoisodecyl ester, hexanedioic acid, isodecyl alcohol) have been
predicted using rat liver metabolism simulators (OECD QSAR Toolbox 2013; TIMES
2014). The hydrolysis products may then be further metabolized or undergo conjugation
reactions to polar compounds that are excreted (ACC 2003). Alternatively, they may be
conjugated, excreted in the bile and potentially undergo enterohepatic recycling
(anonymous 2010, as cited in ECHA ¢c2007-2016a).

Repeated-dose toxicity

The short-term effects of DIDA have been investigated in a 14-day oral study in which
rats were administered 1000 mg/kg bw/day of DIDA (n=7/sex/group) (anonymous 1970,
as cited in ECHA c2007-2016a). Clinical signs, hematological parameters, urinalysis,
gross pathology, and histopathology were examined in the study. No treatment-related
adverse effects were identified. The study results were summarized in a registration
dossier (ECHA c2007-2016a), but only limited details on study design and outcome
were provided.

With respect to subchronic toxicity, the data from the analogue hexanedioic acid,
diisononyl ester (DINA, CAS 33703-08-1) were considered. DINA is considered to be a
suitable analogue because of its high structural similarity to DIDA, differing in only one
carbon atom on each of the two alkyl chains (i.e., C9 vs C10). DINA and DIDA also
share similar physical-chemical properties, similar reactivity profiles, and similar
degradation products as determined using metabolism simulators (OECD QSAR
Toolbox 2013; TIMES 2014).

Two 13-week subchronic dietary studies on DINA have reported effects in rats and
beagle dogs at the highest doses tested. In the rat study, a no-observed-adverse-effect
level (NOAEL) of 500 mg/kg bw/day (highest dose tested) was determined by the
authors on the basis of a statistically significant increase in the ratio of kidney weight to
body weight, although absolute kidney weights remained unchanged (unpublished
information 1971a, as cited in ACC 2003). In the dog study, a NOAEL of 1% (~274
mg/kg bw/day) was determined by the authors on the basis of the presence of adverse
effects in the high-dose group (decreased body weight, food consumption, increased
liver weight, elevated enzyme levels, liver and kidney discoloration, and
histopathological changes in the liver and kidneys) (unpublished information 1971b, as
cited in ACC 2003).
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Chronic toxicity/carcinogenicity

No studies on the effects of DIDA from long-term/chronic exposure were identified. Di-
(2-ethylhexyl) adipate (DEHA, CAS RN 103-23-1) was found to be the closest analogue
to DIDA for which data on chronic toxicity/carcinogenicity was identified. DEHA contains
a 6-carbon (C6) diacid backbone with two branched alkyl chains and shares the same
structural alerts as DIDA (OECD QSAR Toolbox 2013). For example, both DEHA and
DIDA have a structural alert for in vivo mutagenicity since their structures have the
potential to interact with DNA and protein through non-covalent binding. They are also
associated with a structural alert for carcinogenicity through a non-genotoxic mode of
action. In addition, both DIDA and DEHA may be metabolized to hexanedioic acid,
although other metabolites may differ (e.g., alcohols and monoesters). With respect to
physical-chemical properties, both DIDA and DEHA have relatively similar molecular
weights (427 vs. 370 g/mol, respectively), low vapour pressures (1.15 x 107" vs. 8.5 x
10" mm Hg, respectively), and high log Ko values (10.1 vs >6.1, respectively).
However, the two substances differ in water solubility by orders of magnitude (4.4 x 10~
vs. 0.0032 to 0.78 mgl/L, respectively).

The Government of Canada has published a screening assessment report (SAR) for
DEHA (Environment Canada, Health Canada 2011a). The health effects
characterization of DEHA from this assessment was used to inform the health effects
characterization of DIDA, where applicable. A literature search was conducted from one
year prior to the DEHA SAR (i.e., September 2011) to June 2016. No health effects
studies, which could impact the health effects assessment (i.e., result in different critical
endpoints or lower points of departure than those stated in the SAR) were identified.
DEHA is classified by the IARC as a Group 3 substance (not classifiable as to its
carcinogenicity to humans) (IARC 2000). The US EPA has classified DEHA as a Class
C substance (possible human carcinogen) because of the absence of human data and
the increased incidence of liver tumours in female mice (US EPA 1994).

As indicated in the DEHA SAR (Environment Canada, Health Canada 2011a), no
histopathological changes other than liver tumours were observed in an oral, chronic
toxicity/carcinogenicity study in Fischer 344 rats and B6C3F1 mice administered DEHA
at doses of up to 25 000 ppm (NTP 1982; US EPA 1984b; Kluwe et al. 1985).
Furthermore, no treatment-related increases in tumour incidence was observed in a 2-
year dietary study in rats administered up to 2.5% DEHA (equivalent to 1286

mg/kg bw/day) or a 1-year dietary study in dogs administered 0.2% DEHA (equivalent to
50 mg/kg bw/day) (Hodge et al. 1966).

With regard to the dermal route of exposure, no gross or histopathological changes in
the skin and no treatment-related increases in tumour incidence were noted in C3H
mice administered 0, 0.1, and 10 mg DEHA (equivalent to 0, 3.3, and 333 mg/kg bw) in
0.2 mL acetone on the scapular region over a period of the animal’s lifetime (Hodge et
al. 1966). However, this study only examined a small number of endpoints (i.e., average
cage weights, gross autopsies).
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The hepato-carcinogenic effects of DEHA are proposed to be mediated through
peroxisome proliferation (Reddy et al. 1980). For a comprehensive analysis of these
effects, please refer to the SAR for DEHA (Environment Canada, Health Canada
2011a). Some of the metabolites for DEHA (e.g., 2-ethylhexanol and 2-ethylhexanoic
acid) have been implicated in the induction of peroxisome proliferation (Keith et al.
1992), suggesting that the 2-ethylhexyl moiety of the chemical structure may play a role
in peroxisome proliferation. Such effects have been observed with other chemicals
containing the 2-ethylhexyl moiety (Moody and Reddy 1978; Kawashima et al. 1983a;
Kawashima et al. 1983b; Kluwe et al. 1985).

The Government of Canada concluded that the effects reported in short-term and
subchronic studies and subsequent tumours found in chronic studies related to
peroxisome proliferation after exposure to DEHA would not be relevant for risk
characterization to human health (Environment Canada, Health Canada 2011a). This
conclusion was based on the available evidence indicating that liver carcinogenesis
induced by peroxisome proliferation is not likely to occur in humans. Accordingly,
carcinogenicity is not considered a relevant endpoint in the characterization of risk to
human health from exposure to DIDA.

Further support that carcinogenicity is likely not a relevant endpoint for DIDA is provided
by the following lines of evidence: (1) DIDA does not contain the 2-ethylhexyl moiety in
its chemical structure; (2) DIDA has not been predicted to be biotransformed to
metabolites that harbour the 2-ethylhexyl moiety (OECD QSAR Toolbox 2013; TIMES
2014); (3) The anticipated metabolites for DIDA (e.g., adipic acid, isodecanol) have not
been identified to be carcinogenic or result in peroxisome proliferation (Moody and
Reddy 1978; OECD 2004; OECD 2006); and (4) DIDA has not been determined to be
“active” in PPARa assays in the ToxCast/Tox21™ High Throughput Screening Program
(iCSS ToxCast Dashboard 2015).

Genotoxicity

The genotoxicity data for DIDA is currently limited to in vitro studies. In a bacterial
reverse mutation assay, genotoxicity was negative in the following strains of Salmonella
typhimurium with and without metabolic activation: TA1535, TA1537, TA98, TA100, and
TA102 (Anonymous 2002, as cited in ECHA c2007-2016b). In a gene mutation assay
using mouse lymphoma L5178Y cells, a general increase in mutant frequency was
observed in the absence of metabolic activation, although these increases did not meet
the evaluation criteria of a reproducible two-fold increase in the mutant frequency
relative to the controls (Anonymous 2002, as cited in ECHA ¢c2007-2016b). Increases in
mutant frequency were not observed in the presence of metabolic activation. It was
concluded that without metabolic activation, an ambiguous increase in mutant frequency
was observed. In a chromosome aberration test using human lymphocytes, DIDA was
observed to induce chromosome aberrations (Anonymous 2002, as cited in ECHA
c2007-2016b). However, these results only occurred following long-term treatment
without metabolic activation and at doses that also elicited cytotoxicity. Furthermore,
there were no findings of chromosome aberrations in the presence of metabolic
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activation. Overall, these results suggest that DIDA is not likely to be genotoxic in in
vitro systems.

Reproductive and developmental toxicity

Developmental toxicity was identified as a critical effect for the analogue DEHA, but no
reproductive and developmental toxicity studies were identified for DIDA. Therefore,
data from multiple analogues, namely DEHA (CAS RN 103-23-1), hexanedioic acid, di-
C7-C9 branched and linear alkyl esters (CAS RN 68515-75-3), and hexanedioic acid,
ditridecyl ester (CAS RN 16958-92-2), were taken into consideration for characterization
of these endpoints. Information on the physical-chemical properties of the analogues is
available in Appendix B.

A more detailed assessment of the effects of DEHA on reproductive and developmental
toxicity can be found in the DEHA SAR (Environment Canada, Health Canada 2011a).
Pertinent findings for the assessment of DIDA are summarized in the following
paragraphs.

In a subacute oral toxicity study in which DEHA was orally administered to rats by
gavage, disturbance of the estrous cycle and increased ovarian follicle atresia were
detected at the highest dose tested (1000 mg/kg bw/day) (Miyata et al. 2006). No
abnormalities were detected in the male rats. In another study, an increase in atresia of
large follicle, decrease in formed corpus luteum and follicular cyst, a significant increase
in mean estrous cycle and post-implantation loss rate were observed in animals
administered = 1000 mg/kg bw/day, which were accompanied by histopathological
changes in the ovaries (Wato et al. 2009). The lowest lowest-observed-adverse-effect
level (LOAEL) reported for reproductive toxicity (800 mg/kg bw/day) was identified in a
study in female Wistar rats administered DEHA at doses of 0 to 800 mg/kg bw/day by
oral gavage from gestation day (GD) 7 to postnatal day (PND) 17 (Dalgaard et al.
2003). At 800 mg/kg bw/day, effects of prolonged gestation period and decreased
maternal body weight gain were observed.

In the developmental study conducted by Dalgaard et al. (2003), pregnant rats were
administered 0, 200, 400, or 800 mg/kg bw/day of DEHA via oral gavage. Dose-
dependent post-natal death was observed in the study, which was statistically
significant at doses 2400 mg/kg bw/day. The NOAEL for development effects was
determined to be 200 mg/kg bw/day. This is based on the observations of post-natal
death at the next dose levels. The mechanism of these effects is not currently
understood.

No reproductive toxicity studies were available for the analogue hexanedioic acid, di-c7-
c9 branched and linear alkyl esters (CAS RN 68515-75-3). However, no treatment-
related adverse effects to male or female reproductive organs were observed in rats
administered up to 2.5% in the diet (approximately 1500 mg/kg bw/day for males and
1950 mg/kg \-bw/day for females) for 90 days (Solutia Inc 1972, as cited in ACC 2003,
US EPA 2008).
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In terms of developmental toxicity, hexanedioic acid, di-c7-c9 branched and linear alkyl
esters was investigated in a prenatal developmental toxicity study in female rats
administered 0, 1000, 4000, or 7000 mg/kg bw/day by oral gavage during GD 6 to 19
(Solutia Inc 1981, as cited in ACC 2003). Clinical signs and body weights were recorded
on GD 0, 6, 15, and 20. Animals were sacrificed on GD 20 and the uteri were removed
and weighed. The numbers of implantations, live fetuses, resorptions and corpora lutea
were determined with no statistically significant effects observed. Fetuses were weighed
and examined for external, skeletal, and soft tissue defects. At the highest dose (7000
mg/kg bw/day), maternal body weights were significantly decreased. At the same dose,
there were also observations of lower fetal body weights (although not statistically
significant) and an increased incidence of rudimentary structures (unilateral/bilateral and
adjacent to the last thoracic or first lumbar vertebral transverse process, unknown
significance). Treatment-related, adverse effects on fetal development were not
reported in the absence of maternal toxicity. No dermal or inhalation studies
investigating developmental toxicity have been identified for hexanedioic acid, di-C7-C9
branched and linear alkyl esters.

No reproductive toxicity studies were available for the analogue hexanedioic acid,
ditridecyl ester (CAS RN 16958-92-2). However, no treatment-related adverse effects
were seen in sperm morphology, uterus or epididymides weights, or histopathology in
rats, at doses up to 2000 mg/kg bw/day dermally, 5 days a week for 13 weeks
(unpublished information 1988a, as cited in ACC 2003; US EPA 2008).

In terms of developmental toxicity, hexanedioic acid, ditridecyl ester was investigated in
a prenatal developmental toxicity screen administering 0, 800, or 2000 mg/kg bw/day
dermally to female rats during GD 0 to 19 (unpublished information 1988a, as cited in
ACC 2003). Clinical signs were examined throughout the gestation period. On GD 20,
the animals were sacrificed and uteri were removed, weighed, and examined for the
number of corpora lutea, number of implantation sites and number/location of
fetuses/resorptions. Fetuses were inspected on total number, sex, weight, length, and
external, visceral and skeletal defects. No adverse effects were reported in the dams. In
fetuses, however, visceral anomalies (increased incidence of levocardia) were detected
at 2000 mg/kg bw/day, resulting in a NOAEL of 800 mg/kg bw/day, as reported by US
EPA (2008). However, a subsequent prenatal developmental toxicity study in a larger
group of dams did not result in any maternal or developmental effects in animals treated
with doses up to 2000 mg/kg bw/day (unpublished information 1988b, as cited in ACC
2003; US EPA 2008). The NOAEL for developmental toxicity for this study was reported
to be 2000 mg/kg bw/day by the US EPA (2008). No oral or inhalation studies on
developmental toxicity have been identified for hexanedioic acid, ditridecyl ester.

Overall, data on DEHA provided the most appropriate point of departure (i.e., the lowest
NOAEL) and was selected as the analogue for the reproductive and developmental
toxicity endpoints for read-across purposes. This approach is consistent with the US
EPA’s Screening Level Hazard Characterization for the Diesters Category (2008).
Registration dossiers submitted to the ECHA have also presented DEHA studies in
weight-of-evidence approaches in determining the hazard for the following substances:
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hexanedioic acid, 1,6-dibutyl ester (CAS RN 105-99-7) (ECHA c2007-2016c),
hexanedioic acid, dihexyl ester (CAS RN 110-33-8) (ECHA c2007-2016d), hexanedioic
acid, ditridecyl ester (CAS RN 16958-92-2) (ECHA c2007-2016¢), and DINA (CAS RN
33703-08-1) (ECHA c2007-2016f). These substances have also been identified as
analogues of DIDA (Table 2-2).

6.3 Characterization of Risk to Human Health

On the basis of the available information on DIDA and the analogues, DIDA is not
considered to be genotoxic or carcinogenic. A NOAEL of 200 mg/kg bw/day based on
post-natal death observed at the next dose level (400 mg/kg bw/day) from a
developmental toxicity study in rats conducted with DEHA, an analogue of DIDA, was
identified as the critical effect level for characterization of risk for intermittent and
chronic exposure to DIDA. This critical effect level is consistent with that identified in the
DEHA SAR generated by the Government of Canada (Environment Canada, Health
Canada 2011a). The lowest NOAEL associated with the analogue DINA (highest
similarity in chemical structure, metabolism, reactivity, and physical-chemical properties)
was 274 mg/kg bw/day and was also taken into consideration for intermittent exposure
scenarios. However, the analogue DEHA provided a more conservative point of
departure (i.e., 200 mg/kg bw/day) and was based on a critical effect (developmental
toxicity) that has not been investigated for DINA.

The maximum estimated exposure to DIDA through environmental media was 1.21 x
10" mg/kg bw/day (based on the subpopulation with the highest estimates, i.e., formula
fed infants 0 to 6 months old). Using the NOAEL of 200 mg/kg bw/day results in MOEs
greater than 1 000 000.

Comparison of the NOAEL of 200 mg/kg bw/day based on DEHA to the estimate of
exposure to DIDA from intermittent use of motor oil or aerosol lubricant products
resulted in margins of exposure (MOESs) of 5000 and 1111, respectively. Comparison of
this NOAEL to the estimate of exposure from the chronic use of the acne treatment
sulphur wash resulted in an MOE of 45 700. These MOEs are considered adequate to
address uncertainties in the health effects and exposure databases for these scenarios.

Table 6-2 provides all relevant exposure and hazard values for DIDA, as well as
resultant MOEs for determination of risk.

Table 6-2. Relevant exposure, critical effect level and resulting MOEs for DIDA

Systemic Critical
exposure effect level Critical health
Exposure scenario (ma/kg (NOAEL, effect endpoint MOE
mg/kg
bw/day) bw/day)
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Dose-related

Environmental media 1.21 x 10* 200 increase in post- | >1 000 000
natal deaths.
Acne treatment Dose-related
sulphur wash (chronic 0.004 200 increase in post- 45 700
dermal) natal deaths.
o . Dose-related
Motor %'I (intermittent 0.04 200 increase in post- 5000
ermal)
natal deaths.
Aerosol lubricant Dose-related
(intermittent all 0.18 200 increase in post- 1111
routes) natal deaths.

While exposure of the general population to DIDA is not of concern at current levels,
this substance is considered to have a health effect of concern given its potential to
elicit developmental toxicity (based on read-across from the analogue DEHA).
Therefore, there may be a concern for human health if exposures were to increase.

6.4 Uncertainties in Evaluation of Risk to Human Health
The key sources of uncertainty are presented in the table below.

Table 6-3. Sources of uncertainty in the risk characterization

Key source of uncertainty

| Impact

Exposure

Dermal absorption data is not available for DIDA; the dermal absorption
value is based on available information, including considering physical-
chemical properties (including modelled values, e.g., log Kow) and
dermal absorption potential of analogues. Given these factors, the
dermal absorption factor is considered conservative.

+

Inhalation was identified as a potential route of exposure associated with
the aerosol product; however, there are no route-specific inhalation
toxicity studies. Characterization of risk from inhalation exposure to
DIDA is based on route-to-route extrapolation.

+/-

Hazard

There is inherent uncertainty in the use of a read-across approach and
in the extrapolation of data from analogues to DIDA.

+/-

+ = uncertainty with potential to cause over-estimation of exposure/ hazard/risk; - = uncertainty with potential to
cause under-estimation of exposure/hazard/risk; +/- = unknown potential to cause over- or under-estimation of

exposure/hazard/risk.
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7. Conclusion

Considering all available lines of evidence presented in this draft screening assessment,
there is low risk of harm to organisms and the broader integrity of the environment from
DIDA. It is proposed to conclude that DIDA does not meet the criteria under paragraphs
64(a) or (b) of CEPA as it is not entering the environment in a quantity or concentration
or under conditions that have or may have an immediate or long-term harmful effect on
the environment or its biological diversity or that constitute or may constitute a danger to
the environment on which life depends.

On the basis of the information presented in this draft screening assessment, it is
proposed to conclude that DIDA does not meet the criteria under paragraph 64(c) of
CEPA as it is not entering the environment in a quantity or concentration or under
conditions that constitute or may constitute a danger in Canada to human life or health.

Therefore, it is proposed to conclude that DIDA does not meet any of the criteria set out
in section 64 of CEPA.

19



References

[ACC] American Chemistry Council. 2003. High production volume (HPV) chemical challenge program:
Test plan for the diesters category of the aliphatic esters chemicals. American Chemistry Council,
Aliphatic Esters Panel. [accessed 2016 December 12].
https://ofmpub.epa.gov/oppthpv/document_api.download?FILE=c13466rt.pdf.

Bentley P, Calder I, Elcombe C, Grasso P, Stringer D, Wiegand HJ. 1993. Hepatic peroxisome
proliferation in rodents and its significance for humans. Food Chem Toxicol. 31:857-907.

Bui, TT, Giovanoulis G, Cousins A, Magner J, Cousins |, de Wit C. 2016. Human exposure, hazard and
risk of alternative plasticizers to phthalate esters. Sci Total Environ 541:451-467.

Canada. 1999. Canadian Environmental Protection Act, 1999. S.C. 1999, c. 33. Canada Gazette Part lll,
vol. 22, no. 3. http://laws-lois.justice.gc.ca/eng/acts/C-15.31/.

ChemCAN [level Il fugacity model of 24 regions of Canada]. 2003. Ver. 6.00. Peterborough (ON): Trent
University, Canadian Centre for Environmental Modelling and Chemistry.
http://www.trentu.ca/academic/aminss/envmodel/models/CC600.html.

ChemIDplus [database]. 1993- . Bethesda (MD): US National Library of Medicine.
https://chem.nIm.nih.gov/chemidplus/.

[ConsExpo Web] Consumer Exposure Web Model. 2016. Bilthoven (NL): Rijksinstituut voor
Volksgezondheid en Milieu [National Institute for Public Health and the Environment]. https://login-
ext.rivm.nl/nidp/idff/sso?id=318&sid=1&option=credential&sid=1&target=https://esp-
ext.rivm.nl/LAGBroker?%22http://www.consexpoweb.nl/%22

Corton JC. 2010. Mode of action analysis and human relevance of liver tumors induced by PPARa
activation. In: Hsu CH, Stedeford T, editors. Cancer Risk Assessment: Chemical Carcinogenesis from
Biology to Standards Quantification, Hoboken (NJ): John Wiley & Sons, Inc.

Corton JC, Cunningham ML, Hummer BT, Lau C, Meek B, Peters JM, Popp JA, Rhomberg L, Seed J,
Klaunig JE. 2014. Mode of action framework analysis for receptor-mediated toxicity: the peroxisome
proliferator-activated receptor alpha (PPARa) as a case study. Crit Rev Toxicol. 44(1):1-49.

DailyMed [database]. c2001-2017. Bethesda (MD): US National Library of Medicine [accessed 2017 Mar].
https://dailymed.nim.nih.gov/dailymed/druginfo.cfm?setid=82c56¢c45-1f18-418d-946b-
d320b9369258&audience=consumer.

Dalgaard M, Hass U, Vinggaard AM, Jarfelt K, Lam HR, Sorensen IK, Sommer HM, Ladefoged O. 2003.
Di(2-ethylhexyl) adipate (DEHA) induced developmental toxicity but not antiandrogenic effects in pre- and
postnatally exposed Wistar rats. Reprod Toxicol. 17(2):163-170.

[EC] European Commission. 2004. Guidance document on dermal absorption. Health & Consumer
Protection Directorate-General. Sanco/222/2000 rev. 7.
http://ec.europa.eu/food/plant/docs/pesticides ppp app-proc_quide tox dermal-absorp-2004.pdf

[ECCC] Environment and Climate Change Canada. 2016a. Ecological Science Approach: Ecological Risk
Classification of Organic Substances. http://www.chemicalsubstanceschimiques.gc.ca/plan/approach-
approche/sciad-das-eng.php

20


http://www.trentu.ca/academic/aminss/envmodel/models/CC600.html
https://chem.nlm.nih.gov/chemidplus/
https://login-ext.rivm.nl/nidp/idff/sso?id=318&sid=1&option=credential&sid=1&target=https://esp-ext.rivm.nl/LAGBroker?%22http://www.consexpoweb.nl/%22
https://login-ext.rivm.nl/nidp/idff/sso?id=318&sid=1&option=credential&sid=1&target=https://esp-ext.rivm.nl/LAGBroker?%22http://www.consexpoweb.nl/%22
https://login-ext.rivm.nl/nidp/idff/sso?id=318&sid=1&option=credential&sid=1&target=https://esp-ext.rivm.nl/LAGBroker?%22http://www.consexpoweb.nl/%22
http://ec.europa.eu/food/plant/docs/pesticides_ppp_app-proc_guide_tox_dermal-absorp-2004.pdf
http://www.chemicalsubstanceschimiques.gc.ca/plan/approach-approche/sciad-das-eng.php
http://www.chemicalsubstanceschimiques.gc.ca/plan/approach-approche/sciad-das-eng.php

[ECCC] Environment and Climate Change Canada. 2016b. Gatineau (QC): Data used to create
substance-specific hazard and exposure profiles and assign risk classifications in the Ecological Risk
Classification of organic substances. Available from: substances@ec.gc.ca

[ECCC] Environment and Climate Change Canada. 2016c. Data collected from a targeted information
gathering initiative for assessments under the Chemicals Management Plan (June 2016). Data prepared
by: ECCC, Health Canada; Existing Substances Program

[ECCC, HC] Environment and Climate Change Canada, Health Canada. [modified 2007 Apr 20].
Categorization. Ottawa (ON): Government of Canada.
http://www.chemicalsubstanceschimiques.gc.ca/approach-approche/categor-eng.php.

[ECCC, HC] Environment and Climate Change Canada, Health Canada. 2017. Draft screening
assessment substances identified as being of low concern using the Ecological Risk Classification of
organic substances and the Threshold of Toxicological Concern (TTC)-based Approach for certain
substances. Ottawa (ON): ECCC, HC. http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=8A598C49-1

[ECHA] European Chemicals Agency. c2007-2016a. Registered substances database; search results for
CAS RN 28472-97-1. Helsinki (FI): ECHA. [updated 2016 Oct 25; accessed 2016 Dec 9].
http://www.echa.europa.eu/information-on-chemicals/registered-substances.

[ECHA] European Chemicals Agency. c2007-2016b. Registered substances database; search results for
CAS RN 27178-16-1. Helsinki (FI): ECHA. [updated 2016 Oct 25; accessed 2016 Dec 9].
http://www.echa.europa.eu/information-on-chemicals/reqgistered-substances.

[ECHA] European Chemicals Agency. c2007-2016c. Registered substances database; search results for
CAS RN 105-99-7. Helsinki (FI): ECHA. [updated 2016 Oct 19; accessed 2016 Dec 9].
http://www.echa.europa.eu/information-on-chemicals/reqgistered-substances.

[ECHA] European Chemicals Agency. c2007-2016d. Registered substances database; search results for
CAS RN 110-33-8. Helsinki (FI): ECHA. [updated 2015 Dec 24; accessed 2016 Dec 9].
http://www.echa.europa.eu/information-on-chemicals/reqgistered-substances.

[ECHA] European Chemicals Agency. c2007-2016e. Registered substances database; search results for
CAS RN 16958-92-2. Helsinki (FI): ECHA. [updated 2016 Apr 20; accessed 2016 Dec 9].
http://www.echa.europa.eu/information-on-chemicals/registered-substances.

[ECHA] European Chemicals Agency. c2007-2016f. Registered substances database; search results for
CAS RN 33703-08-1. Helsinki (FI): ECHA. [updated 2017 Mar 10; accessed 2017 Mar 22].
http://www.echa.europa.eu/information-on-chemicals/registered-substances.

Environment Canada, Health Canada. 2011a. Screening assessment for the Challenge: Hexanedioic
acid, bis(2-ethylhexyl) ester (DEHA): Chemical Abstracts Service Registry Number 103-23-1. Ottawa
(ON): Environment Canada, Health Canada. [accessed 2016 December 9]. http://www.ec.gc.ca/ese-
ees/default.asp?lang=En&n=39958D25-1#a9.

Environment Canada, Health Canada. 2011b. Screening assessment for the Challenge: Hexanoic acid,
2-ethyl-: Chemical Abstracts Service Registry Number 149-57-5. Ottawa (ON): Environment Canada,
Health Canada. [accessed 2016 December 9]. http://www.ec.gc.ca/ese-
ees/default.asp?lang=En&n=1D5253CB-1

21


http://www.chemicalsubstanceschimiques.gc.ca/approach-approche/categor-eng.php
http://www.echa.europa.eu/information-on-chemicals/registered-substances
http://www.echa.europa.eu/information-on-chemicals/registered-substances
http://www.echa.europa.eu/information-on-chemicals/registered-substances
http://www.echa.europa.eu/information-on-chemicals/registered-substances
http://www.echa.europa.eu/information-on-chemicals/registered-substances
http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=1D5253CB-1
http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=1D5253CB-1

Environment Canada. 2013. DSL Inventory Update data collected under the Canadian Environmental
Protection Act, 1999, section 71: Notice with respect to certain substances on the Domestic Substances
List. Data prepared by: Environment Canada, Health Canada; Existing Substances Program.

Fiume MM, Eldreth HB, Bergfeld WF, Belsito DV, Hill RA, Klaassen CD, Liebler D, Marks JG, Shank RC,
Slaga TJ, Snyder PW, Andersen FA. 2012. Final report of the cosmetic ingredient review expert panel on
the safety assessment of dicarboxylic acids, salts, and esters. Int J Toxicol 31(4 Suppl):5S-76S.

Fiala F, Steiner |. 2005. Plasticizers in toys: Method validation using toy samples and analysis of toys.
Final report. Austria. Austrian Standards Institute. 46 pages. [accessed 2016 Oct].
http://www.verbraucherrat.at/content/02-projekte/03-chemische-gefahren/01-weichmacher-im-
spielzeug/plasticizers2.pdf

Gonzalez FJ, Peters JM, Cattley RC. 1998. Mechanism of action of the nongenotoxic peroxisome
proliferators: role of the peroxisome proliferator-activated receptor a. J Natl Cancer Inst. 90:1702-1709.

Hallstar Resource Center Documents (c2017). The Function and Selection of Ester Plasticizers. Chicago
(IL) [accessed 2017 May]. https://www.hallstar.com/webfoo/wp-content/uploads/The-Function-Selection-
Ester-Plasticizers.pdf

Hallstar Product Information online. c2017. Hallstar DIDA. [accessed June 2017].
https://www.hallstar.com/product/hallstar-dida-3/

Health Canada. 1998. Exposure factors for assessing total daily intake of priority substances by the
general population of Canada. Unpublished report. Ottawa (ON): Health Canada, Environmental Health
Directorate.

Health Canada. [modified 2015 Dec 14]. Cosmetic ingredient hotlist: list of ingredients that are prohibited
for use in cosmetic products. Ottawa (ON): Health Canada, Consumer Product Safety Directorate.
[accessed 2017 Mar 20]. https://www.canada.ca/en/health-canada/services/consumer-product-
safety/cosmetics/cosmetic-ingredient-hotlist-prohibited-restricted-ingredients/hotlist.html.

Health Canada. 2016. Science Approach Document: Threshold of Toxicological Concern (TTC)-based
Approach for Certain Substances. September 2016. 54 pp. http://www.ec.gc.ca/ese-
ees/default.asp?lang=En&n=326E3E17-1

Hodge HC, Maynard EA, Downs WL, Ashton JK, Salerno LL. 1966. Tests on mice for evaluating
carcinogenicity. Toxicol Appl Pharmacol. 9(3):583-596 [cited in OECD 2005].

[IARC] International Agency for Research on Cancer. 1994. IARC Technical Publication No. 24.
Peroxisome proliferation and its role in carcinogenesis. Views and expert opinions of an IARC working
group. Lyon, 7-11 December 1994,

[IARC] International Agency for Research on Cancer. 2000. IARC Monograph: Di(2-ethylhexyl) adipate.
77: 149-175.

[ICSS ToxCast Dashboard] Interactive Chemical Safety for Sustainability Chemistry Toxicity Forecasting
Dashboard [database]. 2015. Version 1.0. Washington (DC): US Environmental Protection Agency.
https://actor.epa.gov/dashboard/.

Kawashima Y, Nakagawa S, Tachibana Y, Kozuka H. 1983a. Effects of peroxisome proliferators on fatty
acid-binding protein in rat liver. Biochim Biophys Acta. 754:21-27.

22


http://www.verbraucherrat.at/content/02-projekte/03-chemische-gefahren/01-weichmacher-im-spielzeug/plasticizers2.pdf
http://www.verbraucherrat.at/content/02-projekte/03-chemische-gefahren/01-weichmacher-im-spielzeug/plasticizers2.pdf
https://www.hallstar.com/webfoo/wp-content/uploads/The-Function-Selection-Ester-Plasticizers.pdf
https://www.hallstar.com/webfoo/wp-content/uploads/The-Function-Selection-Ester-Plasticizers.pdf
http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=326E3E17-1
http://www.ec.gc.ca/ese-ees/default.asp?lang=En&n=326E3E17-1

Kawashima Y, Hanioka N, Matsumura M, Kozuka H. 1983b. Induction of microsomal stearoyl-CoA
desaturation by the administration of various peroxisome proliferators. Biochim Biophys Acta. 752:259-
264.

Keith Y, Cornu MC, Canning PM, Foster J, Lhuguenot JC, Elcombe CR. 1992. Peroxisome proliferation
due to di(2-ethylhexyl) adipate, 2-ethylhexanol and 2-ethylhexanoic acid. Arch Toxicol. 66:321-326.

Klaunig JE, Babich MA, Baetcke KP, Cook JC, Corton JC, David RM, DelLuca JG, Lai DY, McKee RH,
Peters JM, Roberts RA, Fenner-Crisp PA. 2003. PPARalpha agonist-induced rodent tumors: modes of
action and human relevance. Crit Rev Toxicol. 33(6):655-780.

Kluwe WM, Huff JE, Matthews HB, Irwin R, Haseman JK. 1985. Comparative chronic toxicities and
carcinogenic potentials of 2-ethylhexyl-containing compounds in rats and mice. Carcinogenesis. 6
(11):1577-1583 [cited in IARC 2000].

Lai DY. 2004. Rodent carcinogenicity of peroxisome proliferators and issues on human relevance. J
Environ Sci Health C Environ Carcinog Ecotoxicol Rev. 22(1):37-55.

Letinski DJ, Connelly MJ, Peterson DR, Parkerton TF. 2002. Slow-stir water solubility measurements of
selected alcohols and diesters. Chemosphere. 48:257-265.

[LNHPD] Licensed Natural Health Products Database [database]. [modified 2016 Aug 10]. Ottawa (ON):
Health Canada. [accessed 2016 09 21]. http://webprod5.hc-sc.gc.ca/lnhpd-bdpsnh/index-eng.jsp.

Miyata K, Shiraishi K, Houshuyama S, Imatanaka N, Umano T, Minobe Y, Yamasaki K. 2006. Subacute
oral toxicity study of di(2-ethylhexyl)adipate based on the draft protocol for the “Enhanced OECD test
guideline no. 407.” Arch Toxicol. 80:181-186.

Moody DE, Reddy JK. 1978. Hepatic peroxisome (microbody) proliferation in rats fed plasticizers and
related compounds. Toxicol Appl Pharmacol. 45:497-504.

Nabae K, Doi Y, Takahashi S, Ichihara T, Toda C, Ueda K, Okamoto Y, Kojima N, Tamano S, Shirai T.
2006. Toxicity of di(2-ethylhexyl) phthalate (DEHP) and di(2-ethylhexyl) adipate (DEHA) under conditions
of renal dysfunction induced with folic acid in rats: enhancement of male reproductive toxicity of DEHP is
associated with an increase of the mono-derivative. Reprod Toxicol 22:411-417.

[NHPID] Natural Health Products Ingredients Database [database]. [modified 2017 Jan 10]. Ottawa (ON):
Health Canada. [accessed 2017 February 1]. http://webprod.hc-sc.gc.ca/nhpid-bdipsn/search-
rechercheReq.do.

[NTP] National Toxicology Program (US). 1982. Carcinogenesis bioassay of di(2-ethylhexyl)adipate (CAS
No. 103-23-1) in F344 rats and B6C3F1 mice (Feed Study). Research Triangle Park (NC): U.S.
Department of Health and Human Services, National Toxicology Program. Technical Report Series, No.
212.

[OECD] Organisation for Economic Co-operation and Development. 2004. SIDS initial assessment report:
Adipic acid: CAS No. 124-04-9. SIAM [SIDS Initial Assessment Meeting] 18; 2004 April; Paris, France.
[accessed 2016 Oct 16]. http://webnet.oecd.org/HPV/Ul/handler.axd?id=57b53efe-e3c3-46¢cb-871f-
030746856047.

[OECD] Organisation for Economic Co-operation and Development. 2006. SIDS Initial Assessment Profile
(SIAP): Oxo Alcohols C9 to C13. SIAM [SIDS Initial Assessment Meeting] 22; 2006 April. [accessed 2017
Feb 7]. http://webnet.oecd.org/HPV/UIl/handler.axd?id=029ddb75-2f5¢c-4499-9c8b-d1d98d33bcef.

23


http://webprod5.hc-sc.gc.ca/lnhpd-bdpsnh/index-eng.jsp
http://webprod.hc-sc.gc.ca/nhpid-bdipsn/search-rechercheReq.do
http://webprod.hc-sc.gc.ca/nhpid-bdipsn/search-rechercheReq.do

OECD QSAR Toolbox. [read across tool]. 2013. Ver. 3.2. Paris (FR): Organisation for Economic Co-
operation and Development, Laboratory of Mathematical Chemistry.
http://www.oecd.org/chemicalsafety/risk-assessment/theoecdgsartoolbox.htm.

Reddy JK, Azarnoff DL, Hignite CE. 1980. Hypolipidaemic hepatic peroxisome proliferators form a novel
class of chemical carcinogens. Nature. 282:397-398.

Remberger M, Andersson J, Cousins AP, Kaj L, Ekheden Y, Dusan B, Brorstrom-Lunden E, Cato I. 2005.
Results from the Swedish National Screening Programme 2004. Subreport 1: Adipates. Stockholm. IVL
Swedish Environmental Research Institute Ltd. 45 pages. B1645. [accessed 2017 Jan 10].
http://www.imm ki.se/Datavard/PDF/B1645_adipater.pdf

[RIVM] Rijksinstituut voor Volksgezondheid en Milieu [National Institute for Public Health and the
Environment (NL)]. 2007. Do-It-Yourself Products Fact Sheet. Bilthoven (NL): RIVM. Report No.:
320104007/2007.
http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2007/juli/Do_It Yourself Pr
oducts Fact Sheet To assess the risks for the consumer.

[RIVM] Rijksinstituut voor Volksgezondheid en Milieu [National Institute for Public Health and the
Environment (NL)]. 2009. The ConsExpo Spray Model. Modelling and experimental validation of the
inhalation exposure of consumers to aerosols from spray cans and trigger sprays. Bilthoven (NL): RIVM.
Report No.: 320104005/2009. http://www.rivm.nl/bibliotheek/rapporten/320104008.pdf.

Solutia Inc. 2002. HPV Chemical Challenge Program Test Plan for Hexanedioic acid, Di-C7-C9 Branched
and Linear Alkyl Ester (97 Adipate) (CAS No. 68515-75-3). Received by EPA on November 20, 2002.
HPV Test Plan (16 pp) and Robust Summaries (40 pp) [as cited in US EPA 2008].

[SDS] Safety Data Sheet. 2012. Prestone Power Steering Fluid and Stop Leak. Danbury CT. Prestone
Products Corporation. [accessed 2017 Mar 1].
http://www.homedepot.com/catalog/pdfimages/ee/ee431456-feda-44b8-a3d1-9735¢7¢92496.pdf

[SDS] Safety Data Sheet. 2015. Hot Shot's Secret Blue Diamond Ultimate Engine Oil. Mount Gilead,
OH. Lubrication Specialties Inc. [accessed 2017 Mar 1]. http://www.lubricationspecialties.com/wp-
content/uploads/2015/12/HSSBD-SDS.pdf.

Takahashi T, Tanaka A, Yamaha T. 1981. Elimination, distribution and metabolism of di(2-
ethylhexyl)adipate (DEHA) in rats. Toxicology. 22:223-233.

[TIMES] TIssue MEtabolism Simulator [prediction module]. 2014. Ver. 2.27.15. Bourgas (BG): University
“Prof. Dr. Assen Zlatarov”, Laboratory of Mathematical Chemistry. http://oasis-
Imc.org/products/software/times.aspx.

[US CFR] US Code of Federal Regulations. 2016a. 21CFR Section 175.105 Indirect Food Additives:
Adhesives and Components of Coatings (Subpart B; Adhesives). [accessed 2017 Feb].
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/ICFRSearch.cfm?FR=175.105.

[US CFR] US Code of Federal Regulations. 2016b. 21CFR Section 177.2600 Indirect Food Additives:
Polymers (Subpart C, Section 177.2600 Rubber articles intended for repeated use). [accessed 2017
June]. https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCER/CFRSearch.cfim?fr=177.2600

[US EPA] U.S. Environmental Protection Agency. 1984b. FYI-OTS-0584-0286 Supplement, Sequence F.
Available from: EPA. Write to FOI, EPA, Washington, DC 20460 [cited in US EPA 1994].

24


http://www.oecd.org/chemicalsafety/risk-assessment/theoecdqsartoolbox.htm
http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2007/juli/Do_It_Yourself_Products_Fact_Sheet_To_assess_the_risks_for_the_consumer
http://www.rivm.nl/Documenten_en_publicaties/Wetenschappelijk/Rapporten/2007/juli/Do_It_Yourself_Products_Fact_Sheet_To_assess_the_risks_for_the_consumer
http://www.rivm.nl/bibliotheek/rapporten/320104008.pdf
http://oasis-lmc.org/products/software/times.aspx
http://oasis-lmc.org/products/software/times.aspx
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?FR=175.105
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfCFR/CFRSearch.cfm?fr=177.2600

[US EPA] U.S. Environmental Protection Agency. 1992. Drinking water criteria document for di-(2-
ethylhexyl) adipate. Washington (DC): US EPA, Office of Water.

[US EPA] U.S. Environmental Protection Agency. 1994. IRIS summary for di(2-ethylhexyl)adipate. [last
revised in 1992 (oral RfD assessment) and 1994 (carcinogenicity assessment)].

[US EPA] U.S. Environmental Protection Agency. 2008. Supporting Documents for Initial Risk-Based
Prioritization of High Production Volume Chemicals: Screening Level Hazard Characterization — Diesters
Category. Washington (DC) [accessed 2017 January 24].

Versar. 1986. Standard scenarios for estimating exposure to chemical substances during use of
consumer products. Volume Il. Technical Report. Washington (DC). Prepared for US EPA Office of Toxic
Substances Exposure Evaluation Division. 319 pages. EPA Contract No. 68-02-3968

Wato E, Asahiyama M, Suzuki A, Funyu S, Amano Y. 2009. Collaborative work on evaluation of ovarian
toxicity. 9) Effects of 2- or 4-week repeated dose studies and fertility study of di(2-ethylhexyl)adipate
(DEHA) in female rats. J Toxicol Sci. 34 (Suppl 1):SP101-109.

Wilson R, Jones-Otazo H, Petrovic S, Mitchell I, Bonvalot Y, Williams D, Richardson GM. 2013. Revisiting
dust and soil ingestion rates based on hand-to-mouth transfer. Hum Ecol Risk Assess. 19(1):158-188.
http://www.tandfonline.com/doi/full/10.1080/10807039.2012.685807

Woodruff RC, Mason JM, Valencia R, Zimmering S. 1985. Chemical mutagenesis testing in drosophila. V.
results of 53 coded compounds tested for the National Toxicology Program. Environ Mutagen. 7:677-702.

Zhou SN, Moody R, Aikawa B, Yip A, Wang B, Zhu J. 2013. In vitro dermal absorption of di(2-
ethylhexyl)adipate (DEHA) in a roll-on deodorant using human skin. J Toxicol Environ Health A.
76(3):157-166. http://www.tandfonline.com/doi/abs/10.1080/15287394.2012.738598.

25



Appendices

Appendix A. Considerations applied for the identification of relevant

analogues

Table A-1. Considerations applied for the identification of relevant analogues

Consideration

Rationale

1) Diacid backbone. Emphasis was placed on
chemical structures with a C6
(hexanedioic acid) backbone.

2) Alkyl chains (branched or unbranched).
Emphasis was placed on chemical
structures with branched chains.
However, linear chains were also
considered for trend analysis purposes.

3) Similar metabolites (predicted or
observed).

Aliphatic diesters are expected to be
metabolized to the parent reaction
products, namely the dicarboxylic acids
and the corresponding monoalcohols.
Analogues that breakdown to metabolic
products similar to those predicted for
DIDA are expected to contribute
valuable information regarding toxicity.

4) Common structural alerts (e.g., in vivo
genotoxicity, carcinogenicity, etc.).

Analogues with similar structural alerts
are expected to share greater similarity
in terms of toxicity.

5) Similar physical-chemical properties.
Emphasis was placed on chemical
structures with similar molecular weight,
water solubility, and log Kon. However,
chemical structures with different physical
chemical properties were also considered
if they met the other selection
considerations.

Analogues with similar physical
chemical properties may potentially
share similar toxicological profiles.
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Appendix B. Physical-chemical property values for DIDA and its
analogues

Table B-1. Physical-chemical property values for DIDA and its analogues

Hexanedioic .
_ _ _ acid, di-c7-c9 Hexan_zdlmc
CASRN | CASRN | CASRN | ;53531 osters, | 33703.081° | 27178-16-1 ester,
627-93-0° | 105-99-7° | 110-33-8° . CAS RN
CAS RN 16958-92-2°
68515-75-3"
( g')”n\ﬁ\él) 175 258 314 371 356-413 399 427 511
Physical - - - Lo Viscous liquid - - .
State Liquid Liquid Liquid Oily liquid or solid Liquid Liquid Solid
T o
pY:sp;fr; 0.073" 0.003" 4x10° | oo g | 975 (224°C) 0'292 ()(228,59 1ox1g7 | 14x107
(o HO) (25°C) (25°C) (25°C) 0.09" (25°C) (25°C) (25°C)
Henry's
law 23x10° 7t 5 74 5t st + 4t
constant ste 9.3x107" | 1.7x10% | 4.3x10° 1.8x 10° 2.9x10 8.5x 10° 4.7 X 10°
(atm-m*/m
ol)
Water . . 0.0032° . . o
et - 4.2 0.0082 (20°C) - t (oo 0.00022 4.4x10° 3.4 x 10°
S?A:Jb/'ﬂ;y 14°@5°C) | (25°¢) (25°C) 078 | 0048 (5°C) | o500 (25°C) (25°C)
9 (22°C)
('uon%ﬂ*é‘;’"s") 0.95' 433" 6.0 >6.1¢ >6.48" 9.24 101" 13.7°

Abbreviations: MW, molecular weight
References: ® Fiume et al. 2012; *US EPA 2008, unless specified otherwise; © Environment Canada, Health Canada 2011a; 4ACC

2003; ® ChemIDplus 1993

" estimated; * measured
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Appendix C. Parameters used to estimate exposure to DIDA

Exposures were based on the assumed weight and use behaviours of adults and teens,
with body weights of 70.9 kg and 59.4 kg, respectively. Exposures for aerosol lubricant
were estimated using ConsExpo Web (ConsExpo 2016) using specific inputs for
penetrating spray lubricant (RIVM 2009) and DIY spray input parameters (RIVM 2007).
A dermal absorption value of 10% was incorporated into dermal exposure estimates. An
inhalation rate of 21 m*/day was assumed for adults (Health Canada 1998).

Table C-1: Dermal

and inhalation exposure parameter assumptions

Exposure Assumptions
scenario
Motor oil Skin surface area exposed: 12 cm? (based on fingertip area found

RIVM 2007)

Film thickness on skin: 0.01588 cm (Versar 1986)
Density of product; 0.88 g/lcm?® (Versar 1986)
Concentration of diisodecyl adipate: 15% (SDS 2015)

Aerosol lubricant
(inhalation)

Model: ConsExpo aerosol spray (all parameters are from ConsExpo
(2006) unless otherwise stated)

Median particle diameter: 23.3 um (lognormal distribution; CV = 1.3;

based on penetrating spray lubricants (RIVM 2009)

Inhalation cut off diameter: 15 um

Airborne fraction (non-volatile fraction that becomes airborne): 0.2
(Fscale default value particles < 22.5 um for penetrating spray
lubricants (RIVM 2009)

Mass generation rate: 1.2 g/s (default for DIY products)

Spray duration: 170 seconds (based on DIY glue spray)

Exposure duration: 30 minutes (based on DIY putty spray in garage)

Product amount: 255 g

Concentration of DIDA: 14.2%

Room volume: 34 m® (garage)

Room height: 2.25 m

Aerosol lubricant
(dermal)

Model: ConsExpo aerosol spray (contact rate)

Contact rate: 100 mg/min (default value for surface spraying
aerosol)

Release duration: 170 s

Product amount: 283 mg

Concentration of diisodecyl adipate: 14.2%

Acne treatment
sulphur wash
(using face
cleanser
scenario)

Adult:

Product applied: 2.6 g/application (Loretz et al. 2008)

Frequency per day: 2 per day (personal communication, email from
the Natural and Non-prescription Health Products Directorate,
Health Canada (HC), to the Existing Substances Risk Assessment
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Bureau, HC, dated September 19, 2016; unreferenced)

Teen:

Product applied: 2.6 g/application (Loretz et al. 2008)

Frequency per day: 2 per day (personal communication, email from
the Natural and Non-prescription Health Products Directorate,
Health Canada (HC), to the Existing Substances Risk Assessment
Bureau, HC, dated September 19, 2016; unreferenced)

Concentration of 5%

Mouthing toys

Exposure = amount of substance available for migration out of
toy/body weight

Amount of substance: 180 ug (study using representative surface
area of toy (10 cm?) and duration of exposure (3 hours))
body weight = 15.5 kg (toddlers 0.5-4 years)
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Table C-2: Maximal estimates of daily intake (ug/kg-bw/day) of DIDA

Estimated Intake (ug/kg-bw/day) of DIDA by Various Age Groups
Age 0-05 a| 0-05 0.5-4 e | 12-19 g h
group: yr 0-0.5yr yrt yrd 5-11 yr yrf 20-59 yr 60 + yr
Route of (breast (formula (not
exposure milk fed®) formula
fed” fed) | N/A N/A N/A N/A N/A

Ambient 0.0008 | 0.0008 0.0008 | 0.002 0.001 | 0.0007 | 0.0006 0.0006
air
Indoor air | 0.005 0.005 0.005 0.02 0.009 0.005 0.005 0.004
Drinking 0.00 0.12 0.04 0.05 0.04 0.02 0.03 0.03
water
E]fi‘lak?St N/A N/A 0.00 N/A N/A N/A N/A N/A
Soil" 0.0005 0.0005 0.0005 | 0.0008 | 0.0003 | 0.00006 | 0.00005 | 0.00005
Total 0.005 0.12 0.05 0.06 0.05 0.03 0.03 0.03
intake

Maximum Total Intake from All Routes of Exposure: 0.12

* Assumed to weigh 7.5 kg, to breathe 2.1 m3 of air per day, to drink 0.2 L/day (not formula fed) and to ingest 30 mg

of soil per day.

° Infants 0 — 6 months assumed to ingest 0.742 litre breast milk/day (US EPA 2011).
ZFormuIa-fed infants are assumed to have ansintake rate of 0.75 kg of formula per day.
Assumed to weigh 15.5 kg, to breathe 9.3 m of air per day, to drink 0.7 L of water per day and to ingest 100 mg of

soil per day

° Assumed to weigh 31.0 kg, to breathe 14.5 m3 of air per day, to drink 1.1 L of water per day and to ingest 65 mg of

fsoil per day.

Assumed to weigh 59.4 kg, to breathe 15.8 m3 of air per day, to drink 1.2 L of water per day and to ingest 30 mg of

soil per day.

? Assumed to weigh 70.9 kg, to breathe 16.2 m3 of air per day, to drink 1.5 L of water per day and to ingest 30 mg of

Eoil per day.

Assumed to weigh 72.0 kg, to breathe 14.3 m3 of air per day, to drink 1.6 L of water per day and to ingest 30 mg of

soil per day.

' No ambient air data for DIDA were available; ambient air estimates were based on environmental concentrations for
ambient air derived from ChemCAN simulations (in the case of air, using output of air concentration from one

simulation as advective inflow concentration in second simulation)

No indoor air data for DIDA were available so ambient air estimates were used for indoor air concentrations.

*No drinking water data for DIDA were available; drinking water concentration estimates were based on

environmental concentrations for surface water derived from ChemCAN simulations (in the case of water, using
output of surface water concentration from one simulation as advective inflow concentration in second simulation)
' DIDA was not found in breast milk.
™ No soil or dust data for DIDA were available; concentrations were based on environmental concentrations for soil
derived from ChemCAN simulations. The amount of indoor dust ingested each day is based on Wilson et al. (2013).
" Exposure from food from DIDA was not expected.
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