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Synopsis

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA), the
Minister of the Environment and Climate Change and the Minister of Health have
conducted a screening assessment of urea, N-(4-chlorophenyl)-N'-(3,4-dichlorophenyl)-,
hereinafter referred to as triclocarban. The Chemical Abstracts Service Registry
Number (CAS RN") for triclocarban is 101-20-2. This substance was identified as a
priority for assessment as it met categorization criteria under subsection 73(1) of CEPA.

According to information submitted in response to surveys under section 71 of CEPA,
triclocarban was reported to be imported into Canada in volumes in the range of 10 000
to 100 000 kg and 1000 to 10 000 kg in 2008 and 2015, respectively, but was not
reported to be manufactured in Canada above the reporting threshold of 100 kg.
Triclocarban was reported to be used in Canada as an antibacterial ingredient in
cosmetic and drug products such as bar soaps and facial cleansers.

The ecological risk of triclocarban 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 approach resulted in an exposure classification of low for
triclocarban, based on its reported use patterns, and in a hazard classification of
moderate. As this substance is a known anti-bacterial agent, its hazard classification
was reviewed using a broader set of data than considered under the initial ERC
analysis. Based on this additional analysis, triclocarban is considered to have a high
hazard based on its inherent toxicity in aquatic organisms and high potential for
bioaccumulation in aquatic invertebrates and gastropods. However, due to its limited
exposure potential, triclocarban is considered unlikely to be causing ecological harm.

Considering all available lines of evidence presented in this draft screening assessment,
there is a low risk of harm to the environment from triclocarban. It is proposed to
conclude that triclocarban 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

T 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.



environment or its biological diversity or that constitute or may constitute a danger to the
environment on which life depends.

The critical health effect identified for triclocarban was reduced absolute and relative
organ weights (spleen, kidney, liver, adrenal, heart, and pituitary) with changes in organ
histology in animal studies. Triclocarban exposure also produced effects on fecal
microbial diversity, body weight and organ weight in repeat dose studies. Effects on male
reproductive tissues, reproduction, live births, reduced rat pup body weight and reduced
pup survival were observed in animal studies. Canadians are mainly exposed to
triclocarban via cosmetics, and drug products. Canadian biomonitoring data indicated that
the majority of the population have a low exposure to triclocarban. Margins of exposure
were considered adequate to address uncertainties in the health effects and exposure
databases.

On the basis of the information presented in this draft screening assessment, it is
proposed to conclude that triclocarban 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.

It is therefore proposed to conclude that triclocarban 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 triclocarban to determine whether this substance
presents or may present a risk to the environment or to human health. This substance
was identified as a priority for assessment under Canada’s Chemicals Management
Plan (CMP) as it met categorization criteria under subsection 73(1) of CEPA (ECCC,
HC [modified 2017]).

The ecological risk of triclocarban was characterized using the ecological risk
classification of organic substances (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 thresholds, bioavailability, and
chemical and biological activity, and considers the possible exposure of organisms in
the aquatic and terrestrial environments on the basis of such factors as 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 ecological data were identified from
literature searches conducted up to July 2018. Relevant health data were identified up
to October 2018. Empirical data from key studies as well as results from models were
used to reach proposed conclusions. When available and relevant, information
presented in assessments from other jurisdictions was considered.

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 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 Dr
R.S. Prosser (University of Guelph, Canada), Dr Hongbo Ma (Univeristy of Wisconsin —
Milwaukee, USA), Dr Ndeke Musee (University of Pretoria, South Africa), and Dr Rolf
Halden (Arizona State University, USA). The ecological portion of this assessment is
based on the ERC document (published July 30, 2016), which was subject to an
external peer-review as well as a 60-day public comment period. While external
comments were taken into consideration, the final content and outcome of this draft
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
substances meet the criteria as set out in section 64 of CEPA by examining scientific
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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. Substance identity

The Chemical Abstracts Service Registry Numbers (CAS RN3), Domestic Substances
List (DSL) name and common name for triclocarban are presented in Table 2-1.

Table 2-1. Substance identity

CAS RN DSL name Chemical structure and Molecular
(common name) molecular formula weight (g/mol)
Urea, N-(4-
chlorophenyl)-N'-
101-20-2 | (3:4-dichlorophenyl)- ©\J\ 315.59
(Triclocarban)
C13H9ClI3N20

Synonyms:1-(3',4'-Dichlorophenyl)-3-(4'-chlorophenyl)urea;3,4,4'-Trichlorocarbanilide;3,4,4'-
Trichlorodiphenylurea;Carbanilide,3,4,4'-trichloro-;N-(3,4-Dichlorophenyl)-N'-(4-chlorophenyl)urea;N-(4-
Chlorophenyl)-N'-(3,4-dichlorophenyl)urea;Trichlocarban; Triclocarban; Triclocarbanum;Urea, N-(4-chlorophenyl)-
N'-(3,4-dichlorophenyl)-;Carbanilide, 3,4,4'-trichloro-;N-(4-Chlorophenyl)-N'-(3,4-
dichlorophenyl)urea;Triclocarban;Urea, N-(4-chlorophenyl)-N'-(3,4-dichlorophenyl)-;Carbanilide, 3,4,4'-trichloro-
(ChemlIDplus, 2016).

Triclocarban is a carbanilide composed of mono- and a di-chlorinated benzene rings
linked by urea (also known as a carbamide).

2A 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
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.

3 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.
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3. Physical and chemical properties

Physical and chemical property data of triclocarban are presented in Table 3-1.
Additional physical and chemical properties are reported in ECCC 2016b.

Table 3-1. Experimental physical and chemical property values (at standard
temperature) for triclocarban

Property Value Data type Key reference
Physical state Solid Experimental O’Neill 2013
Melting point (°C) 255.6°C Experimental Bradley 2014
\z/gfg)“r pressure (Pa, 3.6 x10 Modelled | PubChem 2019
Henry's law constant 4.6 x 10 Modelled PubChem 2019
(Pa-m®/mol)

\z’\éatg)r solubility (mg/L, <0.01 Experimental | REACH 2019
Log Kow (dimensionless) 4.32 Experimental REACH 2019
PKa (dimensionless, 1.6 x 10-14 Experimental | REACH 2019

20°C)

Abbreviations: Kow, octanol-water partition coefficient; pKa, acid dissociation constant

4. Sources and uses

Triclocarban was included in surveys issued pursuant to a CEPA section 71 notice
(Canada 2009, 20174). Triclocarban was not reported to be manufactured in Canada in
the reporting years of 2008 and 2015. Respondents reported importing 10 000 to 100
000 kg and 1 000 to 10 000 kg of triclocarban into Canada in 2008 and 2015,
respectively. Triclocarban was reported to be used as an active ingredient in natural
health products, an antibacterial agent in soaps, and as an antibacterial agent to
prevent body odor (Canada 2009, 2017).

Triclocarban is listed in the Natural Health Products Ingredients Database as a non-
NHP, and is not reported in licensed natural health products in Canada (NHPID 2019;
LNHPD 2018). Triclocarban is not a food additive, incidental additive, or component

4 Uses reported in response to the surveys conducted under section 71 of CEPA (Canada 2012, 2017).
See survey for specific inclusions and exclusions (schedules 2 and 3).
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used to manufacture food packaging materials (Personal communication, email from
Food Directorate, Health Canada to Consumer and Hazardous Products Safety
Directorate, Health Canada, dated August 31, 2018; unreferenced). Triclocarban is not
an active ingredient or formulant in registered pest control products (Personal
communication, email from Pest Management Regulatory Agency, Health Canada to
Consumer and Hazardous Products Safety Directorate, Health Canada, dated August
31, 2018; unreferenced).

Triclocarban is currently not listed on the Cosmetic Ingredient Hotlist (Health Canada
2018). Based on notifications submitted under the Cosmetic Regulations to Health
Canada from December 2015 to December 2018, triclocarban is used in Canada in
seven cosmetic products including in bar soaps and facial cleansers (internal data,
Consumer and Hazardous Products Safety Directorate, Health Canada, dated January
7, 2019; unreferenced). Triclocarban is also reported as an active ingredient in a single
over-the-counter medicated soap which is approved but not currently marketed
(personal communication, email from Therapeutic Products Directorate, Health Canada
to Consumer and Hazardous Products Safety Directorate, Health Canada, dated August
31, 2018; unreferenced).

Triclocarban is listed in the Personal Care Products Council Ingredient Database with
reported functions of cosmetic biocide, deodorant agent and preservative and with
reported use in bath oils, tablets and salts, bath soaps and detergent, cleansing
products, deodorants and powders (PCPC 2018).

Triclocarban has been identified in Europe in product categories including air care
products, coatings and paints, thinners, paint removers, fillers, putties, plasters,
modelling clay, finger paints, ink and toners, pharmaceuticals, washing and cleaning
products (CoRAP 2018). Triclocarban was not identified in these or other products
available to consumers in Canada, other than those described above.

Triclocarban is restricted in cosmetics in Europe to less than 1.5% in rinse-off products
when used for purposes other than as a preservative (Annex [11/100, EC 2018a) and is
restricted to no more than 0.2% in cosmetics when used as a preservative (Annex V/23,
EC 2018b). The US FDA has published a final rule stating that triclocarban (and 18
other active ingredients) are not generally recognized as safe or effective
(GRAS/GRAE) in consumer antiseptic washes (hand and body) based on a lack of data
to support safety and efficacy in this context (US FDA 2016).

5. Potential to cause ecological harm
5.1 Characterization of ecological risk

The ecological risk of triclocarban was characterized using the ecological risk
classification of organic substances (ERC) approach (ECCC 2016a). The ERC is a risk-
based prioritization approach that considers multiple metrics for both hazard and
exposure, with weighted consideration of multiple lines of evidence for determining risk

4
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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., median
lethal concentration [LCso]) 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, and fish bioconcentration), acute fish ecotoxicity, and
chemical import or manufacture volume in Canada were collected from the scientific
literature, from available empirical databases (e.g., OECD QSAR Toolbox 2016), and
from responses to surveys conducted under section 71 of CEPA, or they were
generated using selected quantitative structure-activity relationship (Q)SAR 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 also 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 and 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 with 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 derived using (Q)SAR models (OECD QSAR Toolbox 2016).
However, the impact of this error is mitigated by the fact that overestimation of median
lethality will result in a conservative (protective) tissue residue value used for critical
body residue (CBR) analysis. Error with underestimation of acute toxicity will be

5
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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 on the basis of what is
estimated to be the current use quantity, and may not reflect future trends. Critical data
and considerations used to develop the substance-specific profiles for triclocarban, and
the hazard, exposure and risk classification results, are presented in ECCC (2016b).

The ERC approach resulted in an exposure classification of low, based in part on its
reported use patterns and quantities in commerce (1000 — 10 000 kg, Canada 2017),
and in a hazard classification of moderate. Based on this combination, triclocarban was
classified as having low potential for ecological risk. Available measured surface water
data in Canada indicate that triclocarban concentrations were below the reported
detection limit of 0.006 ug/L (Garcia-Ac et al 2009) supporting the ERC classification
result of low exposure to wildlife. The moderate hazard was determined by the
classification rules applied under ERC, specifically those associated with the aquatic
Hazard Assessment Factor (HAF)® and bioavailability.

As triclocarban is a known anti-bacterial agent with a potentially higher hazard profile,
an additional ecological hazard characterization was conducted that made use of a
broader set of data than were applied under the ERC approach. Empirical toxicity data
for triclocarban suggest a high hazard (rather than a moderate hazard) for aquatic
species, particularly for aquatic invertebrates (toxicity values considering all species
range from 0.13 — 910 ug/L); Appendix A, Table A-1). Empirical bioaccumulation data
suggest a high potential for bioaccumulation in aquatic invertebrates, particularly in
daphnids (BCF/BAF: 1240 — 82 900) and gastropods (BCF/BAF: 1600 — 7943)
(Appendix A, Table A-2), two organisms which were not accounted for in the metrics
considered under ERC.

Based on consideration of this additional information, the hazard of triclocarban is likely
greater than predicted based on the metrics considered under ERC. While current
exposures of triclocarban to the Canadian environment are unlikely to be of concern,
triclocarban is considered to have a high hazard based on its inherent toxicity to aquatic
species and its high potential for bioaccumulation in aquatic invertebrates and
gastropods. As such, there may be a concern for the Canadian environment should
exposures increase.

5 The hazard assessment factor (HAF) can be equated to a combined persistence, bioaccumulation, toxicity metric
(Arnot and Mackay 2008) because HAFs integrate unit emission rate-based chemical fate (i.e., persistence), food
web bioaccumulation and toxicity (hazard data) into a single value. HAFs are independent of the actual chemical
emission rate but span several orders of magnitude for the organic substances characterized. HAFs are used directly
in the ERC as a hazard metric. Details on how HAFs are calculated can be found in Arnot and Mackay (2008). A HAF
of 10-3 or greater represents approximately 23% of the HAF distribution and captures more potent chemicals (ECCC
2016a).
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6. Potential to cause harm to human health
6.1 Exposure assessment

6.1.1 Environmental media and food

Environmental Media

Environmental media studies have measured triclocarban in drinking water, soil, and
house dust. Health Canada analysed 65 drinking water treatment systems across
Canada in the National Survey of Disinfection By-Products and Selected New and
Emerging Contaminants in Canadian Drinking Water (2009-2010). Triclocarban levels in
both treated and untreated water sourced from well water, river water, or lake water
were below the minimum detection level (4 ng/L) in 92% of the available sampling sites.
Where detected (in four samples), levels found in well water ranged from 9.2 to 29.3
ng/L in untreated samples and from 109.9 to 160.5 ng/L in treated samples, with 160.5
ng/L being the highest level found in all samples. These data indicate that triclocarban
levels may be higher in treated water than untreated; the reasons for this are unclear
(Personal communication, email from Environmental and Radiation Health Sciences
Directorate, Health Canada to Consumer and Hazardous Products Safety Directorate,
Health Canada, dated September 20, 2018; unreferenced). Triclocarban was below the
limit of detection (LOD) in a study of drinking water in three boroughs of Montreal, QC
(LOD=3 ng/L; Garcia-Ac 2009). Triclocarban was not detected in drinking water in an
early monitoring study in 12 metropolitan areas in the USA (LOD=10 ng/L; Monsanto
1980); however, this study may predate modern usage practised and had a high LOD.
In a more recent study, triclocarban was detected in Spain in mineral water and tap
water at 53 and 56 ng/L, respectively (limit of quantification (LOQ)=0.1 ng/L; Carmona
2014).

Triclocarban has been measured in agricultural soil, after application of biosolids.
Reported concentrations vary widely with location, potentially due to the extent of prior
biosolid application or background levels of contamination. In Quebec, Canada, soil
samples from two regions which had received 12 and 11 applications of municipal
biosolids between 1991 and 2006 had mean triclocarban concentrations of 53 and 13
ng/g, respectively (Viglino 2011). In the mid-Altantic region and Northern Virginia, USA,
fields that received a single application of biosolids over the last 3 to 13 years had a
mean triclocarban concentration of 107.1 ng/g (dry weight). Fields that received multiple
applications in the same time period had a slightly higher mean of 131.9 ng/g (dry)
(Lozano 2018). In lllinois, fields in which biosolids had been applied for 33 years had a
maximum triclocarban concentration of 1251 ng/g (dry), and soil in control plots had a
maximum of 744 ng/g (dry; Xia 2010).

Canadian environmental monitoring data was not identified for triclocarban in house
dust. A median concentration of 200 ng/g triclocarban was reported in a study of dust
samples from a mixed-use athletic and educational facility in the USA (Hartmann 2016).
A study of dust samples from 19 athletic facilities and 27 single-family detached homes

7
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in Oregon reported a mean concentration of 497 ng/g, and a maximum concentration of
9760 ng/g triclocarban (Chen 2018).

Environmental monitoring studies for triclocarban in indoor and outdoor air were not
identified. As triclocarban has a low vapour pressure, it is not expected to partition to air.

Food

The agricultural use of municipal biosolids and reclaimed wastewater have been
reported in various countries, including Canada and the United States, to contain
triclocarban from its use in cosmetics, drugs and natural health products. Both biosolids
and reclaimed wastewater may be potential sources of triclocarban in foods (NICNAS
2017, SCCP 2005, U.S. EPA 2009 & 2002).

Available studies from the scientific literature focus primarily on estimated uptake of
triclocarban by fruits, vegetables, cereal grains, or animal products from soil and water;
however, these studies are limited to experimental trials or modelling. The only
measured concentrations of triclocarban in retail foods identified, in Canada or
elsewhere, were samples of leafy and root vegetables purchased from a market in
Spain (Aparicio et al. 2018), all of which contained detectable concentrations of
triclocarban. For the purpose of this assessment, the maximum reported triclocarban
concentration of 14.6 ppb (ng/g dry matter) reported by Aparicio et al. (2018) in lettuce,
calculated to be 0.79 ppb on a wet weight basis, was conservatively assumed to
represent all foods within the broad 'vegetable' category.

The single-day 'eaters only' food consumption rate for the 'vegetables' category from the
2004 Canadian Community Health Survey (CCHS) was used for 6-month to 3-year-old
children (Statistics Canada 2004), and consumption data from the 2015 CCHS were
employed for all other age groups® (Statistics Canada 2015). Dietary exposure to
triclocarban was conservatively estimated by multiplying the maximum concentration of
triclocarban in lettuce, described above, with mean and 90" percentile consumption
rates for vegetables from the CCHS surveys. Mean and 90" percentile exposure
estimates from food ranged from 2.31 to 6.84 ng/kg bw/day and from 4.69 to 13.71
ng/kg bw/day, respectively (personal communication, email from Food Directorate,
Health Canada to Consumer and Hazardous Products Safety Directorate, Health
Canada, dated March 5, 2019; unreferenced).

Triclocarban was not detected in breastmilk (n=56, LOD=0.86 ug/L) in a regional study
in Ottawa that is part of the Plastics and Personal-care Products use in Pregnancy (P4)
Study (Arbuckle 2015). Exposures from breastfeeding were estimated using the LOD

6 The 2015 CCHS did not include infants (0-5 months).
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from this study as a conservative approach and were included in the human daily intake
value below for breastfed infants.

Considering all identified sources of exposure from environmental media and food,
estimates of human daily intake range from 7.8 ng/kg bw/day for adolescents aged 14
to 18 years, to 113.8 ng/kg bw/day for breastfed infants (0 to 5 months).

Table B-1 in Appendix B summarizes the potential intake of triclocarban from
environmental media and food.

6.1.2 Biomonitoring

Total triclocarban in urine provides a measure of integrated exposure for individuals,
from all routes of exposure and all sources (including environmental media, diet and
daily use products) to which they were exposed. In human studies, 27% of the ingested
dose was excreted in urine over 3 days after oral exposure, and triclocarban (free and
metabolites) can be detected in urine after dermal exposure as well (Hiles 1978a;
Scharpf 1975; Schebb 2011b). Elimination following oral dosing is biphasic, with half-
lives of 2.4 and 20 hours (Hiles 1978a). Elimination after dermal exposure is
monophasic with a half life of 8 to 10 hours (Scharpf 1975).The primary metabolites of
triclocarban detected in urine are glucuronidated forms of either triclocarban or
hydroxylated triclocarban (2’ or 3’-hydroxy-triclocarban). Total triclocarban is detected
after enzymatic deconjugation and acid hydrolysis; free triclocarban is rarely detected in
human urine (Birch 1978, Ye 2011, Zhou 2012). See Section 6.2.1 for further details of
triclocarban metabolism and excretion.

Triclocarban was a biomonitoring target in Cycle 2 (2009-2011) of the Canadian Health
Measures Survey (CHMS). In this study, total triclocarban was detected in urine after
enzymatic deconjugation and acid hydrolysis. Triclocarban was detected in the urine of
less than 4% of a nationally representative sample of 2549 Canadians, aged 3 to 79
years (limit of detection, LOD= 1 ug/L). The 95" percentile was less than the LOD in all
age groups including children, with the exception of the 40 to 59 year age group, which
was not reported due to high variation (Health Canada 2013). Total triclocarban was
detected in only 4% of urine samples (LOD = 1.1 pg/L) from pregnant women (n=80) in
a regional study in Ottawa that is part of the Plastics and Personal-care Products use in
Pregnancy (P4) Study (Arbuckle 2015).

Total triclocarban (after enzymatic deconjugation and acid hydrolysis) was detected in
37% of urine samples (LOD = 0.1 pg/L) of a general population aged 6 years and over
in the US National Health and Nutrition Examination Survey (NHANES, n=2686) in
2013-2014, with a 95™ percentile value of 13.4 pg/L and a maximum value of 588 ug/L
(Ye 2016). The difference in concentration at the 95" percentile suggests more
widespread or heavier use of triclocarban in the US population. However, the lower
frequency of detection in Canada can be partly attributed to the lower LOD in NHANES
compared to CHMS. The highest reported detection rate identified for triclocarban in
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urine was >99% in a group of 209 healthy adult volunteers in China (LOD=0.005 pg/L).
The maximum value reported in this study was 192 ug/L (Yin 2016).

Triclocarban was detected in 22% of urine samples from children in NHANES in 2013-
2014, compared to 37% in adults, with a 95 percentile urinary concentration of 0.9 ug/L
in children (Ye 2016). However, in a smaller US study (n=181), triclocarban was
detected in 37% of urine samples (LOD= 0.1 pg/L) from children aged 3 to 6 years, with
a maximum reported value of 8.5 ug/L (Hoffman 2018). Worldwide, triclocarban
detection frequency in children’s urine was 28% in Denmark (ages 6 to 11 years, LOD =
0.01 pg/L), undetected in Germany (LOQ=1.0 pg/L), and up to 70% in Brazil (6 to 14
years, LOD=0.004 ug/L) (Fredericksen 2013; Moos 2014; Rocha 2018a, 2018b). The
maximum measured concentrations were 1.0 pug/L in Denmark and 0.94 pg/L in Brazil
(Fredericksen 2013; Rocha 2018a).

Triclocarban was detected in umbilical cord blood in 22% of samples from 33 US
neonates (LOD not reported) and in 65% of 92 Chinese neonates (LOD=0.002 pg/L)
(Pycke 2014; Wei 2017). The maximum reported concentration in the latter study was
0.82 ug/L. Triclocarban was not detected in meconium (n=54, LOD=0.53 ng/g) or
breastmilk (n=56, LOD=0.86 ug/L) samples in the P4 study, and was not detected in
breastmilk samples (n=20, LOD=1.2 pg/L) in a US study (Arbuckle 2015; Ye 2006).

Estimated daily intakes of triclocarban were derived based on biomonitoring data from
the CHMS and NHANES studies (Health Canada 2013; Ye 2006). In a study of human
pharmacokinetics, in response to oral exposure to triclocarban, human volunteers (n=6
males, aged 20 to 40 years) were administered a single dose of 2.2 ymol of "C labelled
triclocarban per kg bw (Hiles 1978b). Triclocarban was absorbed rapidly and a
maximum plasma level of 3.7 nmol/g was achieved in less than 3 hours. Twenty-seven
percent of the applied dose was excreted in urine over 80 hours. Metabolism of
triclocarban does not result in breaking the basic structure, thus the recovery of “C
label in the urine is a reliable estimate of excretion of the original dose by the route and
can be considered a specific biomarker. CHMS and NHANES biomonitoring studies
detected total triclocarban in urine after acid hydrolysis and enzyme deconjugation,
which is considered a specific measure of triclocarban (Health Canada 2013; Ye 2006).

Estimated daily intakes were derived from the 95" percentile values from CHMS and
NHANES studies, using a fractional urinary excretion value of 27%, based on Hiles
(1978b). The 95" percentile concentrations reported by CHMS were below the LOD,
and a value of 1.0 pg/L was used as a conservative estimate of urinary concentration.
See Appendix C for further details on default values and models used to calculate
estimated daily intakes. Estimated daily intakes based on Canadian biomonitoring data
range from 0.07 to 0.11 yg/kg bw/day. Intakes are presented in Table 6-1.

Table 6-1. Estimated daily intake of triclocarban based on CHMS and NHANES
biomonitoring data
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Source Age(g;oup uc (;rgl;CCr, FUE EStiTr\at?I?eda"y
(mg/kg bw/day)
CUSELEE®" | sws | o |07 | oer
?H"('a'\é'ltsh%’;']z > 22%2%')201 Y 6t 10pgll | 027 0.000093
?H"('a'\é'ltsh%’;']z > 22%2%')201 T 121019 10pgll | 027 0.000074
?H"('a'\é'ltsh%’;']z > 22%(%%')20” 20 to 39 10pgll | 027 0.000074
?H"('a'\é'ltsh%’;']z > 22%(%%')20” 40 to 59 10pgll | 027 0.000074
?Hi“af'ltsh%/gr"‘; gé 22%2%‘)20” 60 to 79 10ugll | 027 0.000074
R(Z/;hé%gj 2013-2014 6to11 | 0.778 uglg Cr | 0.27 0.000033
R(Z/;hé%gj 2013-2014 121019 | 1.97 pgigCr | 0.27 0.00015
('\{2/\2’\(])52)’ 2013-2014 20+ 17.6 pglg Cr | 0.27 0.0012
R(Z/;%Egi 2013-2014 Al 14.6 uglg Cr | 0.27 0.0010

Abbreviations: UC, urinary concentration, UCcr, creatinine-adjusted urinary concentration; Cr, creatinine;
FUE, fractional urinary excretion

6.1.3 Cosmetics and drugs

Triclocarban has been reported in body bar soaps and facial cleansers for use on the
body and face, which are classified as cosmetics or drug products in Canada. Reported
concentrations of triclocarban in these products range from less than 0.1% to 3%
(internal data, Consumer and Hazardous Products Safety Directorate, Health Canada,
dated January 7, 2019; unreferenced; personal communication, email from Therapeutic
Products Directorate, Health Canada to Consumer and Hazardous Products Safety
Directorate, Health Canada, dated August 31, 2018; unreferenced). Potential exposures
were estimated based on conservative assumptions and default values. See Appendix
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C for details on default values and models used for generating exposure estimates.
Sentinel exposure scenarios are presented in Table 6-2.

Dermal absorption values from various human studies were used to estimate an internal
dose. Dermal absorption was assayed in static and flow through in vitro skin cell
systems using adult and newborn human skin (Wester 1985). Triclocarban was applied
at a surface load of 27 pg/cm?. At 37°C, 0.26% of the applied dose was absorbed’ by
newborn abdominal skin and 0.23% by adult abdominal skin in a static cell . In a
continuous flow model, 6% was absorbed by adult abdominal skin’. In an in vivo trial,
14C-labelled triclocarban was applied to a skin surface area of 500 cm? at 4ug/cm?in 5
human male volunteers. Over a period of 7 days, 7.0% of the applied dose penetrated
the skin, based on urinary excretion (Wester 1985). In two separate studies, triclocarban
absorption was measured in human volunteers after showering with triclocarban-
containing soap. In the first study, 6 adult male subjects used approximately 7 g of soap
containing 2% triclocarban (equivalent to a surface load of approximately 8 ug/cm?
before rinsing, based on default values for the 19+ years age group). The total average
recovery in urine and feces was 0.39% of the applied dose (0.16% in urine over 2 days
and 0.23% in feces over 6 days) (Scharpf 1975). In the second study, 6 adult volunteers
(5 male, 1 female) used soap containing 0.6% triclocarban, applying an average
maximal dose of 4 ug/cm?. After lathering with the soap, the volunteers let the foam
stand for 15 minutes before rinsing. The average urinary excretion over 72 hours was
0.6% of the applied dose, or 0.5 mg per shower per person (Schebb 2011b). In each of
these studies, the reported applied dose was prior to rinsing. Based on these studies,
the dermal absorption of triclocarban applied in soap at a surface loading of >8 pg/cm?
(prior to rinsing) can be conservatively estimated at 0.39% of the applied dose (based
on Scharpf 1975). The dermal absorption of triclocarban applied in soap at 4 ug/cm? or
less (before rinsing), can be estimated at >0.6% of the applied dose, based on Schebb
(2011b) as fecal excretion was not reported. In the interest of a conservative estimate, a
value of 1.0% absorption was applied to scenarios with a surface load of <4 ug
triclocarban/cm?.

Table 6-2. Estimated potential dermal exposure to triclocarban from cosmetic and
drug products

Upper limit of Surface Dermal Systemic
Product . Age a .
Scenario concentration group load absorption exposure
(%) (ng/cm?) (%) (mg/kg bw/day)
Body soap 3.0b 19+ 23 1.0 0.0053
(solid) years

7 In the in vitro studies, absorption was defined as the total amount of residual radioactivity in each
diffusion cell and skin sample.
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Body soap 3.05 9to 13 22 1.0 0.0067
(solid) years
Facial 0.4 19+ 36 0.39 0.0011
cleanser years
Facial 0.4¢ 9to 13 43 0.39 0.0014
cleanser years

@ Surface load is prior to rinsing.

b Internal data, Consumer and Hazardous Products Safety Directorate, Health Canada, dated
January 7, 2019; unreferenced.

¢ Personal communication, email from Therapeutic Products Directorate, Health Canada to
Consumer and Hazardous Products Safety Directorate, Health Canada, dated August 31, 2018;
unreferenced.

6.2 Health effects assessment

Triclocarban has been reviewed by the European Commission Scientific Committee on
Consumer Products, the Australian Department of Health National Industrial Chemicals
Notification and Assessment Scheme and as part of the US EPA High Production
Volume Challenge (SCCP 2005; NICNAS 2017; US EPA 2002). Some data from these
sources have been considered in this assessment.

6.2.1 Toxicokinetics

Triclocarban is readily absorbed and metabolised via oral and intravenous routes in
humans, rats and other species. Triclocarban is less readily absorbed by the dermal
route, but doses absorbed by this route are readily metabolised and excreted. Once
absorbed, metabolism does not break the basic structure; triclocarban undergoes
hydroxylation followed by conjugation with glucuronic acid and sulfates in varying
proportions, depending on the tissue. Conjugation can be to either triclocarban or to
hydroxylated species. Very little of the absorbed dose (<1%) is distributed to tissues in
animal studies (Hiles 1977, 1978b). In humans, rats, and monkeys, over 90% of the
absorbed oral dose is excreted in urine and feces, with the greatest portion in feces
(Hiles 1978a, 1978b, 1978c). Urinary excretion occurs over up to 80 hours and fecal
excretion of triclocarban occurs for up to 12 days (Hiles 1977, 1978a; Scharpf 1975;
Schebb 2011b).

Human Studies

In humans, triclocarban was rapidly absorbed after oral dosing, reaching a maximum
plasma concentration after less than 3 hours (Hiles 1978a). After dermal application by
showering with a soap containing up to 2% triclocarban, triclocarban and metabolites
were below detection level (10 ppb) in blood at all times sampled (Scharpf 1975; Taulli
1977). Following intravenous administration, triclocarban underwent a very short
distribution phase in plasma, with a half-life of less than 5 minutes, followed by an
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elimination phase with a half-life of 8.6 hours (Scharpf 1975). After a single oral dose,
two thirds to three quarters of triclocarban in blood is sulfonated within 3 hours, and less
than 10% is glucuronidated; within 24 hours, over 95% of triclocarban represents in
plasma is sulfonated (Taulli 1977;Birch 1978). Triclocarban metabolites were eliminated
from plasma in two phases: glucuronides were eliminated with a half-life of 1.8 hours
and sulfates were eliminated with a half-life of 20.2 hours (Hiles 1978a). Very little
evidence was found describing the organ distribution of triclocarban in humans.
However, triclocarban was identified in the hypothalamus in 1 of 24 samples, and in
white matter in 2 of 10 samples in a biomonitoring study; and in cord blood in additional
studies (Van Der Meer 2017; Wei 2017; Pycke 2014).

After dermal exposure from showering with a triclocarban-containing soap, excreted
metabolites are mainly glucuronidated and little parent triclocarban was detected in
urine. The highest concentration of N-triclocarban glucuronides in urine was observed
10-24 hours after showering with 0.6% triclocarban soap and demonstrated a large
amount of inter-individual variation. Repeated daily showering resulted in a steady state
of triclocarban glucuronides in urine (Schebb 2011b; Scharpf 29175). After a single
dermal exposure, the majority of triclocarban was excreted in urine over up to 36 hours,
comprising up to 0.6% of the applied dose and a further 0.24% of the applied dose was
excreted in feces (Scharpf 1975; Schebb 2011b). After intravenous dosing, 18% of the
absorbed dose was excreted in urine after 24 hours and 20% after 4 days. An additional
10% was excreted in feces in the after two days and 55% after 12 days (Scharpf 1975).
After oral dosing, 27% was eliminated in urine in 80 hours and 70% was eliminated in
feces in 120 hours indicating potential route-specific differences (Hiles 1978a).

Animal studies

In adult rhesus monkeys, plasma concentrations increased rapidly up to 12 hours after
intravenous injection and increased relatively slowly from 12 to 24 hours, suggesting
first order kinetics (Hiles 1978b). In male Sprague Dawley rats, 43% of a gavage dose
of "#C-triclocarban was recovered in urine, bile and tissue over 72 hours (Hiles 1977). In
the same study, 7.8% was recovered in feces, bile, urine and tissues over 72 hours
after dermal exposure to'C-triclocarban in a 10% soap solution (Hiles 1977). After
intravenous, oral or dermal administration in male rats, the only tissues with more than
0.01% of the administered '“C were liver, kidney, testes and lung, in order of relative
accumulation. However, quantities were very small, ranging from 0.072% to 0.04% of
the administered dose for liver and lungs, respectively (Hiles 1977). In a study of
reproductive and post-natal dosing in female CD-1 mice using ad libitum dosing in
drinking water, triclocarban translocated across the placenta and was transferred
through breastmilk. Triclocarban-related compounds were 7 to 18% of the absorbed
dose was detected in the brain, heart, fat and female gonads in offspring and much
lower levels (<1 to 7% of absorbed dose) were found in the brain, muscle and heart of
dams (Enright 2017).

As with humans, the primary metabolites detected in plasma after intravenous and oral
administration in animals to adult rhesus monkeys were sulfonated forms of

14



Draft Screening Assessment - Triclocarban

triclocarban; in bile, the majority of triclocarban species were glucuronidated (Hiles
1978b; Taulli 1977; Birch 1978). After dermal exposure in rats, glucuronide conjugates
were only detected in plasma in higher dose groups (Schebb 2011b). In monkeys,
removal from plasma also occurred in two phases: fast elimination of glucuronide
species followed by slower removal of sulfate-conjugated species (Hiles 1978b).
Following oral or intravenous administration to rats, approximately 90% of the
administered dose was excreted in feces or bile, and 4.3% in urine (Hiles 1977). After
dermal administration, the absorbed dose was steadily excreted over 72 hours, 15.6%
in urine, and 77% in bile (Hiles 1977). In rhesus monkeys, approximately 20% of the
absorbed dose was excreted in urine after intravenous administration, with the
remainder eliminated in feces (Hiles 1978b).

6.2.2 Acute studies, irritation and sensitization

Triclocarban is of low acute toxicity by the oral and dermal routes (SCCP 2005). Studies
were not available by the inhalation route, however, inhalation exposure is not expected
due to low vapour pressure. Triclocarban is not irritating and is not a sensitizer in animal
and human studies (SCCP 2005).

6.2.3 Genotoxicity

Triclocarban was negative in Ames assays, with and without metabolic activation, in
Salmonella typhimurium strains TA98, TA100, TA1535, TA1537, and TA1538 at doses
up to 5000 pg/plate (Bayer AG 1992; Bonin 1982; REACH 2019). Triclocarban was also
negative in an in vitro chromosome aberration test in Chinese hamster ovary cells, with
and without metabolic activation, at concentrations up to 2000 uyg/mL (Soap and
Detergent Association 2002). In Tox21 assays, triclocarban was identified as genotoxic
in cell lines deficient in DNA repair pathways (Kim 2019).

6.2.4 Repeat dose studies

In a repeat dose study, weaned female Sprague Dawley rats at PND 22 (4 per group)
were exposed to 0, 0.2 or 0.5% triclocarban in diet (equivalent to approximately 103 and
257 mg/kg bw/day, respectively) for 28 days, followed by a 28-day washout period
(Kennedy 2018). No significant differences were observed in body weight or body
weight gain. Fecal samples were collected throughout the study and 16S rRNA was
sequenced from extracted total fecal DNA to determine the diversity of microbiota.
Phylogenetic diversity decreased significantly over time in both dose groups in the
treatment phase (compared to day 0) over the entire treatment period. The decreasing
trend in phylogenetic diversity (compared to day 0) was statistically significant in the low
dose group at treatment day 28 and at days 5, 12, and 28 in the high dose group.
Phylogenetic diversity increased in the washout period, and on washout day 8 (and
thereafter) was significantly different in both groups from day 2. A statistically significant
microbial community shift compared to control groups occurred in both treatment groups
on treatment day 2 and continued throughout the treatment phase. During the washout
period, the microbial communities became more similar to control microbiota over time.
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In the low dose group, differences were statistically significant at day 2 of the washout
period, but were no longer significant at day 8 and thereafter; in the high dose group
differences were statistically significant up to washout day 11, but were no longer
significant at day 28. There were no significant differences in phylogenetic diversity or
microbial community between the treatment groups in either phase of the study. During
the treatment phase, Firmicutes was the dominant phyla present in both treatment
groups, and Bacteroidetes was the dominant species in the control group and on day 0
in treatment groups. In the washout phase, the relative abundance of Bacteroidetes and
Firmicutes in the treatment groups recovered to levels that were not significantly
different from the control group (Kennedy 2018).

Groups of 12 adult male C57BL/6 mice were exposed to 0, 3, 10, 30 and 90 mg/kg
bw/day triclocarban by intragastric intubation for 35 days in a study of short-term effects
on cardiac function (Xie 2018). Animals were sacrificed on day 35 and their hearts
removed for histological and metabolomic analysis. A statistically significant decrease in
body weight compared to controls was observed at 10, 30 and 90 mg/kg bw/day. A
statistically significant decrease in absolute heart weight was observed at 30 and 90
mg/kg bw/day and a statistically significant decrease in heart weight relative to body
weight was observed in all test groups. Histopathological examination revealed that
cardiac fibres were thicker with less staining in animals from the two highest dose
groups. Metabolomic data indicated multiple effects on cardiac metabolism including
changes in levels of endogenous metabolites and the levels of cardiac enzymes
involved in fatty acid synthesis and metabolism (Xie 2018). The biological significance
of metabolic effects was not clearly established. Metabolic changes induced by
triclocarban are mediated by the constitutive androstane receptor (CAR), of which
triclocarban is an established activator. CAR plays a central role in CYP and phase |l
enzyme induction, as well as lipid and glucose metabolism, among other processes.
However, CAR is poorly conserved across species and the CAR receptors of different
species vary considerably in their ability to bind and become activated by CAR-
activating chemicals (Omiecinski 2011). Therefore, the CAR-mediated alterations in
metabolism and subsequent cardiac physiology observed by Xie and colleagues are
unlikely to be of human relevance.

In a two-year chronic study performed based on a protocol approved by the U.S. Food
and Drug Administration, groups of 80 Sprague Dawley rats we exposed to 0, 25, 75
and 250 mg/kg bw/day triclocarban in diet (Monsanto 1981). Clinical signs, body weight,
and food consumption were monitored throughout the study. Ophthalmoscopic
examinations were conducted regularly and clinical evaluations of hematology, clinical
chemistry, and urinalysis were conducted at 6, 12, 20, 23 (males) and 25 (females)
months. Necropsy and pathological examination were conducted at termination. Gross
lesions were examined microscopically for neoplastic changes. No treatment-related
clinical signs or mortality were observed throughout the study. No differences were
observed with regard to ophthalmic observations, food consumption, or urinalysis. Signs
of laboured breathing, emaciation, rales and mortality were observed among control and
treated males in weeks 64 to 86 and 70 to 83, respectively, due to a respiratory
infection. The mean body weight of males at 250 mg/kg bw/day and females at 75 and
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250 mg/kg bw/day was slightly reduced compared to controls for most of the study
duration. Anemia was observed in males at 75 and 250 mg/kg bw/day and in females at
250 mg/kg bw/day. A slight increase in serum alkaline phosphatase, blood urea
nitrogen, glucose and total bilirubin was observed in high-dose males at various time
points. Statistically significant changes in organ weights included increased liver weights
in both sexes at 75 and 250 mg/kg bw/day, increased spleen weights at 75 (males) and
250 mg/kg bw/day (males and females), and increased testes and heart weights in
males at 250 mg/kg bw/day. No microscopic changes were observed to account for
increased organ weights, and the authors stated that the organ weight changes may
therefore not be biologically significant. An increase in incidence of small and flaccid
testes was observed in males at 250 mg/kg bw/day that died spontaneously or were
killed moribund between 12 and 23 months. A similar treatment-related increase was
not apparent at terminal sacrifice. There was no evidence for dose-related increases in
tumour incidence at any site (Monsanto 1981). A NOAEL of 25 mg/kg bw/day was
selected by the SCCP (2005) for this study based on anemia, organ weight changes,
and body weight changes observed at 75 mg/kg bw/day.

6.2.5 In vitro studies

In prostate cancer-derived cells, co-treatment of androgen with triclocarban increased
activation of a luciferase reporter with an androgen response element (ARE) promoter
compared to androgen alone. This effect was suppressed by an androgen receptor-
binding inhibitor (bicalutamide) (Duleba 2011). Co-exposure of triclocarban with
estrogen or dihydrotestosterone enhances estrogenic and androgenic activation of
luciferase reporters in cell lines such as HeLa 9908 and MDA-2kb (Tarnow 2013; Huang
2014; Christen 2010; Chen 2008; Blake 2010; Ahn 2008). In MCF-7 breast cancer cells,
triclocarban promotes cell proliferation, reduces ERa RNA and protein expression, and
stimulates AhR expression when co-expressed with estrogens (Huang 2014; Tarnow
2013). In non-cancerous breast cells (MCF10A), triclocarban induced premalignant
cancer-like characteristics including reduced dependence on growth factors, anchorage-
independent growth, and increased cell proliferation (Sood 2013). Triclocarban
exposure resulted in significant changes in the abundance of thyroid hormone-
responsive transcripts in rat GH3 cells, inhibited iodide uptake and inhibited thyroid
peroxidase activity in celluar thyroid models (Hinther 2011; Wu 2016).

Triclocarban induced ATP depletion at non-cytotoxic concentrations and significant
arrhythmic beating in human-induced pluriopotent stem cell-derived cardiomyocites
(Chaudari 2018). Triclocarban was identified in a Tox21 in vitro screen for chemicals
affecting mitochondrial function. (Xia 2018).

6.2.6 Reproduction and development studies

In a three-generation reproductive study, triclocarban was administered to groups of 12
male and 24 female Charles River CD rats in diet at 0, 250, 500, 1000, and 3000 ppm
(corresponding to uptake of 0, 23, 50, 95, and 280 mg/kg bw/day, respectively)
(Monsanto 1983). Triclocarban was administered at least 60 days before mating and
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continuously thereafter. Each parent generation was mated to produce two litters and
some F2 animals were mated to produce a third litter. Offspring from the second litters
of FO and F1 parents were selected to be parents of subsequent generations. The F2
and F3 generations received the test substance for and 80-day growth period before
mating, then continuously thereafter. Throughout the study, there were no treatment-
related clinical observations, effects on body weight or food consumption in the adult
generations during growth or between mating periods. There were no consistent trends
in effects on body weight or food consumption in parents during gestation or lactation
phases of the study. Mating indices and male fertility were not adversely affected by
treatment in any of the generations other than F1. The pregnancy rate was unusually
low in the 3000 ppm group during the second litter of the F1 generation. In a small
satellite study, of the animals from the 3000 ppm group that did not demonstrate fertility,
1/3 males and 3/10 females were not fertile. The mean number of live pups at birth was
lower than controls for both litters in the highest dose group of the FO generation; a
similar effect was not observed in the F1 or F2 generations. Mean pup weight was
significantly reduced at PND 21 in both litters of the highest dose group in the FO
generation. Reduced spleen and liver weights compared to controls were observed in
second litter F3 pups at of 1000 ppm and above, and the kidney/bodyweight ratio was
lower than control in the 3000-ppm group. Histological effects were observed in the
kidneys of first litter F1 pups at 500 ppm and higher. Splenic congestion was observed
in F3 females pups at 3000 ppm. In the adult generation, differences were observed in
absolute and relative spleen, kidney, liver, adrenal, heart and/or pituitary weights at 500
ppm and above. Histopathological evaluation of selected tissues from adult animals at
3000 ppm revealed effects in the spleen, liver, kidneys and bone marrow (Monsanto
1983). A NOAEL of 250 ppm (23 mg/kg bw/day) was reported by the SCCP (2005) for
systemic effects in the parental generation based on changes in absolute and relative
organ weights at 500 ppm, which were supported by histological changes at 3000 ppm
(Monsanto 1983). A NOAEL for reproductive and developmental toxicity of 1000 ppm
(95 mg/kg bw/day) was reported by the SCCP (2005), based on reduced pregnancy
rate, reduced live pups at birth, and reduced pup weight at PND 21 observed at 3000
ppm (280 mg/kg bw/day).

In a modified developmental study, pregnant and lactating Sprague Dawley rats were
exposed to triclocarban in diet at 0, 0.2% or 0.5% (approximately 0, 103 and 257 mg/kg
bw/day, respectively) for a period during gestation only, gestation and lactation/nursing,
or lactation/nursing only (Kennedy 2015). In the first part of the study, pregnant rats
were administered 0 (n=4), 0.2% (n=5), or 0.5% (n=5) triclocarban in diet from GD 5 to
19. Dams were sacrificed on GD 19. Triclocarban was detected in maternal serum and
amniotic fluid. A statistically significant decrease in body weight gain and in serum T3
was observed in dams in the 0.5% group. There were no observed effects on survival,
implantation number, systemic or sex organ weight, gross physiological or histological
evaluation of organs (liver, kidney, adrenal, and ovaries), circulating estradiol,
testosterone, progesterone, thyroxine (T4) and thyroid-stimulating hormone. The
second arm of the study was divided into parts A and B, in which pregnant females
were exposed to triclocarban in diet from GD 5 to PND 21 (weaning), or PND 14,
respectively. In part A of this study arm, pregnant rats were exposed to 0 (n=5) or 0.5%
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(n=5) from GD5 to PND 21. Dams were terminated either on PND 21 or on the day
when remaining pups died. At birth, there were no differences in the number of live
births or birthweights between the groups. Neonates born to and nursed by dams in the
0.5% triclocarban group did not survive past PND 8. All neonates born to and nursed by
control animals survived beyond weaning. Milk bands were observed in pups from the
0.5% group (indicating milk intake), however mammary glands collected from 0.5% w/w
dams had evidence of involution. In part B of this study arm, pregnant females were
exposed to 0 (n=5) or 0.5% (n=5) from GD5 to PND 14. In this part of the study, litters
from dams in the 0.5% group were culled to 6 pups on PND 0 and 3 pups were replaced
by control pups. At PND 3, control pups were replaced by new, healthy pups and on
PND 6, all pups born to treated dams were replaced by new control pups. On PND 9,
the control pups added to the litter on PND 3 were replaced with healthy pups. Milk
band scores were similar among control and treated groups on PND 1 and PND3, but
milk bands were absent on PND 6 in pups. born/raised by 0.5% dams. Mammary
glands from treated dams on PND 14 were not involuted when additional healthy pups
were continuously provided to maintain normal suckling activity. In the third arm of the
study, pregnant female rats were fed 0 (n=5), 0.2% (n=5) or 0.5% (n=5) in diet from GD
5 to PND21. Litters were culled to 6 pups and cross-fostered: each dam carried and
nursed 2 pups from her own litter, and 2 from each of the other test groups. All dam
groups (n=5) raised 30 pups: 10 pups born to 0.5%-treated dams, 10 pups born to
0.2%-treated dams, and 10 pups born to control dams. At birth, there were no
differences in live births or the average birth weight per litter. At PND 3, the average
body weight was 16 and 25% lower than controls in pups raised by 0.2% and 0.5%-
treated dams, respectively. Within each dam group there was no difference between the
body weights of pups with different in utero exposure. No pups raised by 0.5%
triclocarban-treated dams survived beyond PND 5 regardless of in utero exposure
status (n=30). Twenty-seven of thirty pups raised by 0.2% -treated dams survived to
PND 6, but only 4 animals in this group survived beyond weaning day. All pups raised
by control dams survived the study period, regardless of in utero exposure. At weaning,
the average body weight of the 4 surviving offspring raised by the 0.2%-treated dam
was approximately half that of offspring raised by control dams (statistical analysis was
not possible as all 4 pups were raised by the same dam). The abdomens of all pups
raised by dams exposed to either triclocarban concentration were distended and all
pups had diarrhea. On PND 4 and 5, gross pathological examination of pups raised by
the 0.5%-treated dams showed small acute gastric ulcers and fatty vacuolation of
hepatocytes. In utero status had no effect on anogential distance (AGD), vaginal
opening (VO) date, or first date of estrus after VO, or organ weight. Dam-raising had no
effect on AGD (Kennedy 2015). The LOAEL selected for this study is 0.2% triclocarban
(103 mg/kg bw/day, lowest tested dose) based on reduced body weight and survival in
pups nursed by dams treated at this dose and above.

In a reproductive and teratogenic study, female New Zealand Rabbits (n=20/group)
were administered 0 (untreated), O (vehicle only), 250, 500 or 1000 mg/kg bw/day of a
2:1 mixture of triclocarban and 3-trifluoromethyl-4,4’-dichlorocarbaniliinde (TFC) by the
dermal route from gestational day 7 to 18 (Nolan 1979). Triclocarban and TFC were
administered in a 1% soap solution applied to a clipped 14x24 cm area on the back of
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each doe and rinsed off after 4 hours. Animals were sacrificed on day 29 and fetuses
removed by Caesarian section. No significant differences were reported in the number
of live/dead fetuses, resorptions, implantations, copora lutea, the weights of fetuses, or
malformations (based on gross, soft tissue, and skeletal examinations). Maternal toxicity
was not observed, but mild skin irritation was seen in all treated animals (Nolan 1979).

Castrated male Sprague Dawley rats were treated with triclocarban in diet and/or
testosterone propionate injection over 10 days (Chen 2008). Animals were divided into
four groups (n=12/group) based on treatment. Group 1 received a sham injection and
normal diet, Group 2 received an injection of 0.2 mg/kg bw/day testosterone propionate
and normal diet, Group 3 received sham injection and 0.25% triclocarban in diet
(equivalent to 123 mg/kg bw/day) and Group 4 received an injection of 0.2 mg/kg
bw/day testosterone propionate and 0.25% triclocarban in diet. No significant difference
was detected in total body weight, kidney or liver weight between the groups. No
significant differences were observed for the weights of the seminal vesicles, Cowper’s
gland, levator ani-bulbocavernosus muscle (LABC), and glans penis between control
rats (Group 1) and rats receiving only triclocarban (Group 3). An increase in ventral
prostate weight was observed in rats treated with only triclocarban only (Group 3),
compared with control rats (Group 1). Treatment with testosterone propionate alone
(Group 2) significantly increased the weights of accessory sex organs, compared with
controls (Group 1) and triclocarban alone (Group 3). Treatment with both testosterone
propionate with triclocarban resulted in a significant increase in the weights of all
accessory sex organs, compared with testosterone propionate treatment alone,
indicating a potential synergism between testosterone propionate and triclocarban in
vivo (Chen 2008).

In a study of male reproductive toxicity, male Sprague Dawley rats (aged 48 to 52 days)
were divided into groups of 12 and treated with 0 or 0.25% triclocarban (equivalent to
129 mg/kg bw/day) in diet for 10 days (Duleba 2011). Animals in the treatment group
had significantly more weight gain (5.1% higher final weight) compared to controls.
Treated animals also had higher absolute and relative liver weights compared to
controls, but kidney, adrenal and testes weights were not affected. Significantly higher
absolute and relative weights were also observed in seminal vesicles (42%), ventral
prostate (42%), LABC (136%) and glans penis (35%). Significantly higher dry weights of
seminal vesicles, LABC, and glans penis were also observed, although no visible
abnormalities or histological differences were found in accessary sex glands, penis, or
testes. Hyperplasia was observed in vesicular glands which were variably distended
with fluid and formed numerous complex folds that extended in to the lumen and in acini
of prostate gland which were also distended compared to controls. Significantly greater
protein and DNA content were observed in the ventral prostate, LABC, and glans penis
compared to controls. Serum lutenizing hormone and testosterone levels were not
significantly altered by triclocarban treatment (Duleba 2011).
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6.2.7 Epidemiology

In epidemiological studies, potential associations were identified between urinary
concentrations of triclocarban and hormone levels during pregnancy, and decreased
gestational age at birth (Aker 2018, Geer 2017). In a case-control sample (nested within
a cohort study) of 439 pregnant women, a small but statistically significant decrease in
total serum triiodothyronine (T3) (based on samples taken at up to 4 time points in
pregnancy) was observed in relation to an inter-quartile range increase in urinary
triclocarban levels (measured as a binary variable, either above or below the LOD). A
non-significant increase in thyroid stimulating hormone (TSH) was also associated with
triclocarban levels above the LOD. However, the association with T3 level was no
longer significant in a sensitivity analysis conducted among women with term births (>37
weeks gestation) (Aker 2018). In a group of 34 neonates, triclocarban concentration in
umbilical cord blood was associated with increased odds of decreased gestational age
at birth. In a sensitivity analysis, 2’-hydroxy-triclocarban was marginally significantly
associated with decreased body length at birth, but cord blood triclocarban was no
longer associated with gestational age at birth (Geer 2017).

No association was reported between urinary concentrations of triclocarban and fetal
growth, fetal malformation, DNA damage in children, diabetes incidence, fecundity
(time-to-pregnancy), and adult semen quality parameters (Ferguson 2018; Wei 2017;
Rocha 2018a; Li 2018; Smarr 2017, 2018).

6.3 Characterization of risk to human health

Triclocarban has low mammalian toxicity in acute studies, is minimally irritating to eyes
and skin, and is not a sensitizer. In a dietary two-year study, anemia, reduced body
weight, and increased organ weights were observed in rats at doses of 75 mg/kg
bw/day and above, with a NOAEL of 25 mg/kg bw/day (Monsanto 1981). This NOAEL
was selected as a point of departure by the European Commission SCCP in their
Opinion on Triclocarban (2005). In a dietary three-generation reproductive study,
reduced pregnancy rate in the F1 generation, reduced live pups at birth in the FO
generation and reduced body weight in pups in the FO generation and reduced organ
weight in F3 pups were reported at 280 mg/kg bw/day, (although none of these effects
were present in all generations) resulting in a NOAEL of 95 mg/kg bw/day reported by
the SCCP (2005) for reproductive effects (Monsanto 1983). In the same study, a
NOAEL of 23 mg/kg bw/day was reported by the SCCP (2005) for changes in absolute
and relative organ weights (spleen, kidney, liver, adrenal, heart, and pituitary) in
parents, supported by histological changes. However, no significant effects on
reproduction, teratogenicity, or maternal toxicity were reported in rabbits when up to
1000 mg/kg bw/day of a 2:1 mixture of triclocarban and TFC was applied dermally
during gestation (Nolan 1979).

Effects were also observed at the lowest oral dose tested (103 to 129 mg/kg bw/day) in
one repeat dose and three developmental and reproductive toxicity studies of shorter
duration. In a 28-day dietary study, significant changes in fecal microbial diversity were
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observed at doses of 103 mg/kg bw/day and higher (lowest tested dose; Kennedy
2018). In a modified developmental study, reduced body weight and survival was
observed in pups (rats) nursed by dams treated at 103 mg/kg bw/day in diet (lowest
dose tested) and above (Kennedy 2015). A significant increase in the weights of
multiple accessory sex organs was observed in castrated males rats when testosterone
was co-administered with a dietary dose of 123 mg/kg bw/day triclocarban (Chen 2008).
In a related study of male reproductive toxicity, male accessory sex organs in male rats
treated with 129 mg/kg bw/day in diet showed increased absolute and relative weights,
hyperplasia and altered morphology (Duleba 2011). Effects on the male reproductive
system are consistent with in vitro studies that demonstrate an amplification of
testosterone signalling in the presence of triclocarban.

Sentinel exposure scenarios for triclocarban are based on daily topical use of cosmetic
products and oral exposure to environmental media and food. In consideration of critical
effects and the long term nature of the sentinel exposure scenarios, the NOAEL of 23
mg/kg bw/day for systemic toxicity in a dietary three-generation reproductive study was
selected as a point of departure. The resulting margins of exposure are expected to be
protective of other systemic and reproductive effects reported in studies of shorter
duration and in a two-year chronic toxicity study.

The Canadian population is exposed to triclocarban via environmental media (including
food, drinking water and dust), cosmetics and drug products. Biomonitoring data
indicates that over 96% of the Canadian population has a urinary concentration of less
than 1 pg/L triclocarban. Triclocarban was not detected in breastmilk or meconium in a
Canadian study. To address the potential risk associated with exposure to triclocarban
from environmental media and products, margins of exposure resulting from modelled
exposures in sentinel scenarios are presented in Table 6-3.

Table 6-3. Relevant exposure and hazard values for triclocarban, as well as
margins of exposure, for determination of risk

Systemic Critical effect
Exposure exposure Critical health
. level (mg/kg . MOE
scenario (mg/kg effect endpoint
bw/day)
bw/day)
, Reduced
Environmental
media and food absqlute and
1.1 x10* NOAEL 23 relative organ 200 000
(0-5 months, : .
weights; altered
breast fed) .
organ histology
Reduced
Body soap absolute and
(solid, 9 to 13 0.0067 NOAEL 23 relative organ 3430
years) weights; altered
organ histology
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Reduced
absolute and
0.0014 NOAEL 23 relative organ 16 400
weights; altered
organ histology

Facial cleanser
(9 to 13 years)

Abbreviations: MOE, Margin of Exposure; NOAEL, No Observed Adverse Effect Level
On the basis of the conservative parameters used in modelling exposure, the calculated

margins are considered adequate to address uncertainties in the health effects and
exposure databases.

6.4 Uncertainties in evaluation of risk to human health
The key sources of uncertainty are presented in the table below.

Table 6-4. Sources of uncertainty in the risk characterization

Key source of uncertainty Impact

No identified Canadian or North American data for triclocarban in retail
foods. The maximum triclocarban concentration reported in the scientific

literature for lettuce was used to represent all vegetables in the food *h-
intake assessment.
Few repeat dose dermal studies were available for triclocarban +/-

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

7. Conclusion

Considering all available lines of evidence presented in this draft screening assessment,
there is low risk of harm to the environment from triclocarban. It is proposed to conclude
that triclocarban 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 triclocarban 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.

It is therefore proposed to conclude that triclocarban does not meet any of the criteria
set out in section 64 of CEPA.
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Appendix A. Summary of ecological data for triclocarban

Table A-1. Summary of toxicity data for triclocarban

. . Value (pg/L or .
Test organism Endpoint uglg dw) Observations Reference
) 96h LC50
Water flea (Daphnia 27 4 Albanese et al
magna) ' 2017
) cited from
vajti;‘;'ea (Daphnia 48h LC50 10 Brausch and
g Rand 2011
Water flea .
(Ceriodaphnia 48h LC50 3.1 cited Brausch and
i Rand 2011
dubia)
21d LOEC 4.7
Water flea (Daphnia (growth) 2.9 cited Brausch and
magna) 21d NOEC Rand 2011
(growth)
Water flea (Daphnia Tamura et al
magna) 48h EC50 10 2013
Water flea
(Ceriodaphnia 8d NOEC 1.9 Tamura et al
, 2013
dubia)
Water flea (Daphnia 14
similis)
48h EC50 Satyro et al 2017
Brine shrimp 24h LC50 17.8 Xu et al 2015
(Artemia salina) '
28d LOEC 0.13
Mysid shrimp (reproduction) 0.06 cited in Brausch
(Mysidopsis bahia) 28 d NOEC and Rand 2011
(reproduction)
Mysid shrimp 48h LC50 15 cited in Brausch
(Mysidopsis bahia) 96h LC50 10 and Rand 2011
200 pg/L :
Population growth
reduced
100 pg/L:
oxidative stress
, , 24h LC50 388 N
Rotifer (Brachionus transcnpﬂonal Han et al 2016
koreanus) regulation of
detoxification,
antioxidant and
heat shock
proteins resulting
in changes in
lifespan and
fecundity
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No impact seen in
survival/growth/
reproduction at

any concentration

; monotonic
response

0.1 pg/L: higher
LPO levels in

females
Mari Hivod compared to
arine amphipo
(Gammarus locusta) 60 d LOEC 2:5 males
(biochemical 0.1and 0.5 ua/L: Barros et al 2017
markers) -1 and v.o Ugik:
significant
CAT/GST activity
2.5 ug/L: similar
or lower levels
CAT/GST
compared to
control ; 65%
increase AChE for
males and
females
1.0 pg/L: DNA
damage
0.316 pg/L :
Freshwater c dc'iﬂv;?éegg;e:e
protozoan 24h EC50 :
(Tetrahymena (growth) 295 expression Gao et al 2015
thermophila)
0.79 ug/L:
inhibition of efflux
transporter
activities
Nematode 10 pg/L: reduction
(Caenorhabditis 24h LC50 910 in brood size, Lenz et al 2017
elegans) delayed hatching
Nematode 96h EC50 Vinaskes and
(Caenorhabditis (reproduction and 119 S 9 2018
elegans) growth) pann
California
?Llizsg'?crg;us 10 day (mortality) (ug1/8%w) No mortality seen | Higgins et al 2009
variegatus)
Japanese medaka Tamura et al
(Oryzias latipes) 96h LCS0 85 2013
Zeprafish (Danio 9d NOEC o4 Tamura et al
rerio) 2013
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Zebrafish (Danio
rerio)

32 and 80 hours

post-fertilization 350 Torres et al 2016
LOEC
133.3 pg/L:
inhibition of
thyroid hormone,
altered expression
133.3 of thyroid
6.6 hormone
responsive genes
96h LC10
96h LC50
raieh (Danio ars 6.6 pglL: altered | Dong etal 2018
: expression of
215.8 proteins related to
binding,
metabolism,
skeletal muscle
development,
nervous system
development, and
immune response
Rainbow trout
(Oncornynchus cited in Brausch
mykiss) 96h LC50 120 and Rand 2011
Bluegill (Lepomis cited in Brausch
macrochirus) 96h LC50 97 and Rand 2011
1 pg/L: no effect
on reproduction
22 days NOEC y 5 pg/L: Reduced
Fathead minnow fecundity Vill t al
(Pimephales ! en2e(;11v ? ca
promelas) 22 days LOEC 5
(reproduction) No effect on body
mass or
gonadosomatic
index
gfgge?}g:;us 72h LC50 20 cited in Brausch
subspicatus) (growth) and Rand 2011
Green algae o
(Pseudolgirchneriella 72h LC50 0.017 cited in Brausch
subcapitata) (growth) and Rand 2011
Green algae 72h IC50 17
(Pseudokirchneriella NOEC <10 Growth inhibition Yang et al 2008
subcapitata) LOEC 10
Green algae 14d LOEC 10 Y
(Pseudokirchneriella (growth) cited in Brausch
subcapitata) 14d NOEC 36 and Rand 2011
(growth)
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Green algae Tamura et al
(Pseudokirchneriella 72h EC50 29 2013
subcapitata)
Green algae Tamura et al
(Pseudokirchneriella 72h NOEC 5.7 2013
subcapitata)
Green algae 72h 1C50 319 Satyro et al 2017
(Pseudokirchneriella
subcapitata)
Significant
reduction in algal
biomass
Suppressed
carbon utilization
Community
altered from
River biofilm 8 weeks 10 autotrophic Lawrence et al
community structure (biomass) processes to 2009
heterotrophic
processes
Significant
changes in
community
composition and
bacterial
communities
Sea urchin 8 and 80 hours Decrtlaasetcri].larval
(Paracentrotus post-fertilization 0.64 err: gl » | Torres et al 2016
lividus) LOEC morphologica
abnormalities
2-4
Freshwater weeks
mudsnai NOEC o 25 HglL: oMoy | Giygice and
(Potamopyrgus LOEC 0'5 ztimulated Young 2010
antipodarum) EC10 2' 5
EC50 )
No effect on TRR
transcript levels
RLK1 transcript
American bullfrog 4?: d?;tcjylltgrt(;ﬁ ;irr?g 0315 levels decreased Hinther et al 2011
(Rana catesbeiana) . ’
bioassay
IHSP30 and CAT
transcript levels
increased
Lettuce 65 dgy; ) 0-0.304 No |nh|b|§|on of Prosser et al
Comn (symbiosis: (ug/g dw) colonization of 2015
arbuscular crop plant roots
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mycorrhizal fungi by arbuscular
with plant roots) mycorrhizal fungi
Radish 14 - 304
Carrot 81 days
Soybean (seed emergence, (hgg dw) Negligible effects Pros23(,)e1r4et al
Lettuce growth)
Wheat
31 days
(soil microbial 6 y "7
Soil mlcr_oblal com_mumty (hglg dw) Negligible effects | Synder et al 2011
community respiration,
ammonification,
and nitrification)

Abbreviations: LC50, concentration of a substance that is estimated to be lethal to 50% of the test organisms; LOEC, lowest-
observed-effect concentration is the lowest concentration in a toxicity test that caused a statistically significant effect in comparison
to the controls; NOEC, no-observed-effect concentration is the highest concentration in a toxicity test not causing a statistically
significant effect in comparison to the controls; EC50, concentration of a substance that is estimated to cause an effect on 50% of
the test organisms; EC10, concentration of a substance that is estimated to cause an effect on 10% of the test organisms; CAT,
catalase; GST, glutathione-stransferase; LPO, lipid peroxidation; AChE, acetylcholinesterase

Table A-2. Summary of bioaccumulation data for triclocarban

Triclocarban

. - BCF/BAF/BSAF/RCF/SCF
Test organism concentration (L/kg or nglg) Reference
(duration) g 919
Lab reconstituted BCF: 724

, water (TCC was oxidatively
Medaka (Oryzias (20 pg/L) metabolized Schebb et al 2011a
latipes) i

to sulfate and glucuronic
(24 h) acid conjugates)
WWTP effluent

Crucian carp

(Carassius carassius) (0.000023 — 0.000044 Plasma BAF: <0.1 - 8.6 Tanoue et al 2015

pg/ml)
WWTP effluent BAF: 1900
Green algae etuen Coogan and La Point
I h
(Cladophora spp) (0.191 pg/L) 2008
(WWTP effluent) BAF: 1600 — 2700

Green algae

(Cladophora spp) Coogan et al 2007

0.08 — 0.20 pg/L

Lake Greifensee
(Switzerland) sediment BCF: 1240 — 82 900

Water flea (Daphnia (0.0024 - 0.0152 pg/g Chiaia-Hernandez et
longispina-galeata dw) al 2013
resting eggs)
(120 h)
Lab spiked sedi t
California blackworm @ (232[)I4€ug/sged::vf;en
(Lumbriculus ' BSAF: 1600 - 2200 Higgins et al 2009
variegatus) (56 days)
Earth (Eiseni biosolid BSAF:2.2-20
arthworm (Eisenia iosolids
foetida) (707 uglgdw) Synder et al 2011
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(31 days)

Earthworm (Eisenia
foetida)

biosolids

(7.6 —10.8 pg/g dw)

BSAF: 0.22 - 0.71

Higgins et al 2011

Lettuce (Lactuca
sativa)

(0.35 ug/L)

(harvested at maturity)

(28 days)
Fres.hwater s',nall. WWTP effluent BAF: 1600 _
(Helisoma trivolvis) (0.191 pg/L) Coogan and La Point
2008
(2 weeks)
BCF: 7943
Clam (Corbicula WWTP effluent :
fluminea) Ismail et al 2014
(14 days)
WWTP effluent BCF: 7943
Mussel (Anodonta ettiuen | il et al 2014
californiensis) smaiieta
(14 days)
Irrigation water RCF <10

Hyland et al 2015

Tomato (Solanum
lycopersicum)
Potato (Solanum
tuberosum)

(6.03 pg/g dw)

No uptake detected at
harvest

St , Irrigation water ggE :1 88
rawberry (Fragaria Hyland et al 2015
ananassa)
(0.35 pgll) (harvested at maturity)
Sweet corn (Zea
mays)
Carrot (Daucus carota) biosolids

Sabourin et al 2012

biosolids —soil—
earthworms—

deer mice
(Peromyscus
maniculatus)—
European starling
eggs (Sturnus
vulgaris)— American
kestrel eggs (Falco
sparverius)

biosolids
(1.25 pg/g ww)

BSAF earthworm: 0.79

(estimated as earthworms

not depurated)

BSAF deer mouse liver:
0.20

BSAF starling egg: 0.25

BSAF kestrel egg: 0.05

Sherburne et al 2016

Abbreviations: dw, dry weight; RCF, root concentration factor; SCF, shoot concentration factor; BSAF, biota-to-soil
or sediment accumulation factor; BAF, bioaccumulation factor; BCF, bioconcentration factor; WWTP, wastewater

treatment plant
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Appendix B. Human exposure from environmental media and

food

Table B-1. Estimates of human daily intake of triclocarban from environmental

media and food (ng/kg bw/day)

Route of 0-5 mo? | 0-5 mo? 6to11 | 1yre 2to 3 4t08 9to 13 14 to 19+ yri
exposure (breast | (formula | mo¢ yrf yrd yrh 18 yr

fed)® fed)®
Ambient airk NI NI NI NI NI NI NI NI NI
Indoor air! NI NI NI NI NI NI NI NI NI
Drinking NA 21.0 13.5 5.3 4.6 3.7 2.8 2.8 3.3
waterm
Food and 80.3 NI 53.6 13.7 12.5 11.9 6.7 4.7 5.1
beverages"
Sail° NA NA 0.05 0.05 0.02 0.02 0.01 0.001 0.001
Dustr 33.5 33.5 29.0 31.1 13.9 104 5.5 0.33 0.34
Total intake 113.8 54.5 96.0 50.1 31.1 26.0 15.1 7.8 8.7

Abbreviations: NA, not applicable; NI, data not identified in the literature.

a

Assumed to weigh 6.3 kg (Health Canada 2015), to breathe 3.7 m3 of air per day (US EPA 2011
[modified]), and to ingest 21.6 mg of dust per day (Wilson and Meridian 2015 [modified]). It is
assumed that no soil ingestion occurs due to typical caregiver practices.

Exclusively for breast milk-fed infants, assumed to consume 0.744 L of breast milk per day (Health
Canada 2018), and breast milk is assumed to be the only dietary source. Triclocarban was not
detected in breast milk samples from 80 Canadian women at two to three months post-partum
(Arbuckle 2015); the limit of detection of 0.68 ug/L from this study was used to estimate an upper-
bound exposure level.

Exclusively for formula-fed infants, assumed to drink 0.826 L of water per day (Health Canada 2018),

where water is used to reconstitute formula. See footnote on drinking water for details.

Assumed to weigh 9.1 kg (Health Canada 2015), to breathe 5.4 m?3 of air per day (US EPA 2011
[modified]), to drink O L of water per day (Health Canada 2017), to ingest 7.3 mg of soil per day, and
to ingest 27.0 mg of dust per day (Wilson and Meridian 2015 [modified]). For breast milk-fed infants,
assumed to consume 0.632 L of breast milk per day (Health Canada 2018). For formula-fed infants,

assumed to drink 0.764 L of water per day (Health Canada 2018), where water is used to reconstitute

formula. See footnote on drinking water for details.

Assumed to weigh 11.0 kg (Health Canada 2015), to breathe 8.0 m? of air per day (US EPA 2011
[modified]), to drink 0.36 L of water per day (Health Canada 2017), to ingest 8.8 mg of soil per day,
and to ingest 35.0 mg of dust per day (Wilson and Meridian 2015 [modified]).

Assumed to weigh 15 kg (Health Canada 2015), to breathe 9.2 m?3 of air per day (US EPA 2011
[modified]), to drink 0.43 L of water per day (Health Canada 2017), to ingest 6.2 mg of soil per day,
and to ingest 21.4 mg of dust per day (Wilson and Meridian 2015 [modified]).

Assumed to weigh 23 kg (Health Canada 2015), to breathe 11.1 m?3 of air per day (US EPA 2011
[modified]), to drink 0.53 L of water per day (Health Canada 2017), to ingest 8.7 mg of soil per day,
and to ingest 24.4 mg of dust per day (Wilson and Meridian 2015 [modified]).

Assumed to weigh 42 kg (Health Canada 2015), to breathe 13.9 m?3 of air per day (US EPA 2011
[modified]), to drink 0.74 L of water per day (Health Canada 2017), to ingest 6.9 mg of soil per day,
and to ingest 23.8 mg of dust per day (Wilson and Meridian 2015 [modified]).

Assumed to weigh 62 kg (Health Canada 2015), to breathe 15.9 m? of air per day (US EPA 2011
[modified]), to drink 1.09 L of water per day (Health Canada 2017), to ingest 1.4 mg of soil per day,
and to ingest 2.1 mg of dust per day (Wilson and Meridian 2015 [modified]).

Assumed to weigh 74 kg (Health Canada 2015), to breathe 15.1 m? of air per day (US EPA 2011
[modified]), to drink 1.53 L of water per day (Health Canada 2017), to ingest 1.6 mg of soil per day,
and to ingest 2.6 mg of dust per day (Wilson and Meridian 2015 [modified]).

No monitoring data for triclocarban in ambient (outdoor) air were identified, in Canada or elsewhere.
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I No monitoring data for triclocarban in indoor air were identified, in Canada or elsewhere.

m A maximum value of 160.5 ng/L triclocarban in treated water from Canadian water treatment plants
was reported (Personal communication, email from Environmental and Radiation Health Sciences
Directorate, Health Canada to Consumer and Hazardous Products Safety Directorate, Health
Canada, dated September 20, 2018; unreferenced).

" Food consumption rates are described in Health Canada (2015). 90t percentile values provided by
Food Directorate were used, except for the 0-5 month formula-fed age band, which was suppressed
due to small sample size and the 6-11 month age band, which incorporated both breastfeeding and
the 90t percentile food value. Sources and values for exposure to triclocarban via food are described
in Section 6.1.1 provided by the Food Directorate, Health Canada (personal communication, email
from Food Directorate, Health Canada to Consumer and Hazardous Products Safety Directorate,
Health Canada, dated March 5, 2019; unreferenced).

° A mean value of 53 ng/g triclocarban was reported in agricultural soil in Quebec (Viglino, 2011).

P No monitoring data on house dust in Canada were identified. A maximum value of 9760 ng/g
triclocarban was reported in a study of dust collected from athletic facilities and single-family
detached homes in Oregon (Chan 2018).
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Appendix C. Estimated daily intake of triclocarban from
biomonitoring data

The estimated daily intake of triclocarban was calculated from CHMS biomonitoring data
based on the equation Daily intake (ng/kg bw/d) = UER (pg/kg bw/d)/FUE, where UER
is urinary excretion rate and FUE is fractional urinary excretion.

UER was calculated based on the equation UER (pg/kg bw/d) = UC (ug/L) x UFR
(L/kg bw/d), where UC is urinary concentration and UFR is urinary flow rate
(Saravanabhavan 2014).

Table C-1. Estimated daily intake of triclocarban based on CHMS Cycle 2

biomonitoring data

Age group | UFR?® UC, P95° | UER, P95 FUE® Estimated daily intake
(y) (L/kg bw/d) | (ng/L) (ng/kg bw/ day) (ng/kg bw/day)

3to5 0.030 1.0 0.030 0.27 0.11

6to 11 0.025 1.0 0.025 0.27 0.09

12t0 19 0.020 1.0 0.020 0.27 0.07

20 to 39 0.020 1.0 0.020 0.27 0.07

40 to 59 0.020 1.0 0.020 0.27 0.07

60 to 79 0.020 1.0 0.020 0.27 0.07

Abbreviations: UFR, urinary flow rate; UC, urinary concentration; UER, urinary excretion rate; P95, 95t
percentile; FUE, fractional urinary excretion

a Urinary flow rates from Aylward (2015).

b Urinary concentrations are from Health Canada (2013). The values at the 95! percentile were reported
as <LOD, so 1.0 yg/L was used as a surrogate value.

¢ Hiles 1978b

The estimated daily intake of triclocarban was calculated from NHANES biomonitoring
data based on the equation Estimated daily intake (ug/kg bw/day) = UER (ug/kg
bw/day)/FUE, where UER is the urinary excretion rate and FUE is the fractional urinary
excretion.

UER was calculated using the equation UER (ug/kg bw/day) = [UCcr (ug/g Cr) x CER
(mg/day)]/ bw (kg) where UCcris the creatinine-adjusted urinary concentration, CER is
the creatinine excretion rate and BW is body weight (Saravanabhavan 2014).

CER was calculated using the Mage equation: CER= [0.993*1.64 [140 — Age] (Wt*1.5
Ht*0.5)/1000].
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Default values used to calculate CER are presented in Table C-2.

Table C-2. Default values used to calculate creatinine excretion rate

Age band from
source? (y)

Age (year)®

Weight (kg)°

Height (cm)?

6 to11 8 23 127
12 to 19 15.5 62 162
20+ 39.5 75 163
@Ye 2016

b Ages were selected to align to age groups reported in literature with CMP default age groups.
¢ Weights were based on CMP exposure scenario defaults.
d Heights are the 50t percentile from WHO height-for-age growth Child Growth Standards

(http://www.who.int/childgrowth/standards/en/).

Table C-3. Estimated daily intake of triclocarban based on NHANES biomonitoring

data

Age group | CER UCcr, P952 | UER FUEP Estimated daily intake
(¥) (mg/day) | (ug/g Cr) | (ug/kg bw/day) (Hg/kg bw/day)

6to 11 267.2 0.778 0.01 0.27 0.033

12t0 19 1276.6 1.97 0.04 0.27 0.15

20+ 1390.1 17.6 0.33 0.27 1.21

All 1390.1 14.6 0.27 0.27 1.00

Abbreviations: CER, creatinine exchange rate; UCcr, creatinine-adjusted urinary concentration; UER,
urinary excretion rate; P95, 95t percentile; FUE, fractional urinary excretion
@ Urinary concentrations are from Ye (2016).

b Hiles 1978b
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Appendix D. Parameters for estimating dermal exposures to
products

Exposure to products was estimated using specific parameters obtained from literature.
The estimated dermal exposure parameters for cosmetics and drug products are
presented in Table D-1.

Table D-1. Dermal exposure parameter assumptions

Exposure Scenario | Assumptions

Body soap (solid) 9 to 13 years:

Frequency of use: 1.15/ day (Ficheux 2015)

Amount per use: 820 mg (Ficheux 2016, with surface area
adjustment)

Exposed surface area: 12700 cm? (US EPA 2011; CCHS
2004)

Body weight: 42 kg (CCHS 2004)

19+ years:

Frequency of use: 1.2/ day (Ficheux 2015)

Amount per use: 1100 mg (Ficheux 2016)

Exposed surface area 17530 cm? (US EPA 2011; CCHS 2004)
Body weight: 75 kg (CCHS 2004)

Dermal absorption: 1.0%
Retention factor: Not necessary due to study conditions in
Schebb (2011)

Facial cleanser 9 to 13 years:

Frequency of use: 1.2/ day (Ficheux 2015)

Amount per use: 3100 mg (Ficheux 2016, with surface area
adjustment)

Exposed surface area: 350 cm? (US EPA 2011; CCHS 2004)
Body weight: 42 kg (CCHS 2004)

19+ years:

Frequency of use: 1.6/ day (Loretz 2008)

Amount per use: 3300 mg (Ficheux 2016)

Exposed surface area: 585 cm? (US EPA 2011; CCHS 2004)
Body weight: 75 kg (CCHS 2004)

Dermal absorption: 0.39%
Retention factor: Not necessary due to study conditions in
Scharpf (1975).
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