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Synopsis

Pursuant to section 68 of the Canadian Environmental Protection Act, 1999 (CEPA), the
Minister of the Environment and the Minister of Health have conducted an assessment
of 14 substances hereinafter referred to as the Tricyclic Sesquiterpenes and
Triterpenoids Group. The Chemical Abstracts Service Registry Numbers (CAS RNs?),
the subgroups, Domestic Substances List (DSL) names, and common names used in
this assessment are listed in the table below.

Substances in the Tricyclic Sesquiterpenes and Triterpenoids Group

CAS RN Subgroup DSL name Common
name
Tricyclic 1H-3a,7-Methanoazulene, Aloha-
469-61-4 Sesquiterpene 2,3,4,7,8,8a-hexahydro-3,6,8,8- ce%rene
subgroup 1 tetramethyl-, [3R-(3a,3a,73,8a0)]-
o Cyclopropald]naphthalene,
470-40-6 ggcs:éﬂilferpene 1,1a,4,4a,5,6,7,8-octahydro- Thujopsene
subaroun 1 2,4a,8,8-tetramethyl-, [1aS-
group (1aa,4ap,8aR)]-
o 1H-Cycloprop[e]azulene,
T”Cyd.'c 1a,2,3,4,4a,5,6,7b-octahydro- Alpha-
489-40-7 Sesquiterpene 1147 hvl- [1aR :
subgroup 1 ,1,4,7-tetramethyl-, [1aR- gurjunene
(1aa,4a,4af3,7ba)]-
Tricyclic 4,7-Methanoazulene, Beta-
514-51-2 Sesquiterpene 1,2,3,4,5,6,7,8-octahydro-1,4,9,9- atchoulene
subgroup 1 tetramethyl-, [1S-(1a,4a,7a)]- b
Tricyclic 1H-3a,7-Methanoazulene,
546-28-1 Sesquiterpene octahydro-3,8,8-trimethyl-6- Beta-cedrene
subgroup 1 methylene-, [3R-(3a,3aB,7B,8aa)]-
Tricyclic Cedarwood
8000-27-92 | Sesquiterpene Oils, cedarwood oil
subgroup 1
Tricyclic .
68608-32-22 | Sesquiterpene Terpenes anc_i Terpenoids, T&T .
cedarwood-oil cedarwood oil
subgroup 1
Tricyclic
. . Texan
68990-83-02 | Sesquiterpene Oils, cedarwood, Texan .
cedarwood oil
subgroup 1

1 The Chemical Abstracts Service Registry Numbers (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.




CAS RN Subgroup DSL name Common
name
individual 2,3b-Methano-3bH-
59056-62-1 | (Tricyclic cyclopenta[l1,3]cyclopropall,2]ben | Amboryl
Ses yuiter ene) zene-4-methanol, octahydro- acetate
9 b 7,7,8,8-tetramethyl-, acetate
Triterpenoid Olean-12-en-29-oic acid, 3-
471-53-4 subgroup 2 hydroxy-11-oxo-, (38,208)- Enoxolone
Olean-12-en-29-oic acid, 3- Allantoin
Triterpenoid hydroxy-11-oxo-, (3[3,20B)-, -
- _Da
4572-09-2 subgroup 2 compd. with (2,5-dioxo-4- ngyrrhetlnlc
imidazolidinyl)urea (1:1)
8031-03-62 '(Q?i't‘g?;’:r']oi g | Oils mimosa Mimosa oil
84082-54-22 I(q(rjiltvelgpl::rlmoi d) Ivy, Hedera helix, ext. Ivy extract
- . . , American
Individual Ginseng, Panax quinquefolium, .
- _Qa
90045-38-8 (Triterpenoid) ext. glxr;fae;g

aThis CAS RN is a substance of unknown or variable composition, complex reaction products, or biological materials.

All of the substances in the Tricyclic Sesquiterpenes and Triterpenoids Group have
been included in surveys issued pursuant to section 71 of CEPA, with thujopsene,
alpha-gurjunene, beta-patchoulene, beta-cedrene, T&T cedarwood oil, amboryl acetate,
enoxolone, allantoin glycyrrhetinic acid, mimosa oil, ivy extract, and American ginseng
extract not reported as being manufactured or imported above the reporting threshold of
100 kg in 2011. Alpha-cedrene and cedarwood oil are reported as being imported into
Canada at quantities of between 100 kg and 1000 kg; however, there were no reports of
manufacture above the reporting threshold of 100 kg in 2011. Texan cedarwood oil is
reported as being manufactured and imported into Canada at quantities of 277 kg and
200 kg, respectively, in 2011. The substances in the Tricyclic Sesquiterpenes and
Triterpenoids Group are generally used as fragrances in cosmetics, natural health
products (NHPs), non-prescription drugs (NPDs), cleaning products, and air fresheners.
Some of them are also present in pest control products as formulants, and cedarwood
oil is an active ingredient used only to manufacture pest control products intended for
export out of Canada. In addition, some of them occur naturally in foods and are
potentially used as food flavouring agents.

The ecological risks of the substances in the Tricyclic Sesquiterpenes and Triterpenoids
Group were characterized using the ecological risk classification of organic substances
(ERC) approach, 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.
Considering the outcome of the ERC analysis, the substances in the Tricyclic
Sesquiterpenes and Triterpenoids Group are considered unlikely to be causing
ecological harm.

Considering all available lines of evidence presented in this draft assessment, there is
low risk of harm to the environment from the 14 substances in the Tricyclic
Sesquiterpenes and Triterpenoids Group. It is proposed to conclude that the 14
substances in the Tricyclic Sesquiterpenes and Triterpenoids Group do not meet the
criteria under paragraphs 64(a) or (b) of CEPA as they are 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.

For the human health risk assessment, 10 of the substances in this group have been
addressed under 2 subgroups owing to similarities in their chemical structure,
properties, and/or toxicity, while the remaining 4 substances were addressed
individually. An impact on human health from exposure to these substances from
environmental media is not expected due to the low quantities reported in response to a
survey issued pursuant to section 71 of CEPA or to the estimated exposures from
environmental monitoring and modelling. Where applicable, exposures were
characterized from the use of cosmetics, NPDs, NHPs, from possible use as food
flavouring agents, cleaning products, air fresheners, and do-it-yourself (DIY) products
containing the tricyclic sesquiterpenes and triterpenoids.

For Tricyclic Sesquiterpene subgroup 1 (alpha-cedrene, thujopsene, alpha-gurjunene,
beta-patchoulene, beta-cedrene, cedarwood oil, T&T cedarwood oil, and Texan
cedarwood oil), hazard information for cedarwood oil was used to inform the human
health risk assessment. Thujopsene and alpha- and beta-cedrene are identified as
major components of cedarwood oil, T&T cedarwood oil, and Texan cedarwood oil. For
the dermal route, the critical effect level was based on systemic effects (decreased
thymus weights), whereas for the oral route and inhalation, it was based on thyroid
hormone changes.

The margins of exposure (MOES) for cedarwood oil from dermal exposure to massage
oil, fragrance, deodorant/antiperspirant (solid), moisturizer (body and face), conditioner
(leave-on), body exfoliant (children who are 14 to 18 years old), aftershave (face), after
hair removal product (body), antiseptic skin cleanser (spray) (NHP) (children who are 2
to 8 years old, for situations of public health concern resulting in increased use),
counterirritant (spray) (NHP) (children who are 9 to 18 years old), and irritation relief
balm (NHP) are considered potentially inadequate to account for uncertainties in the
health effects and exposure data used to characterize risk. The MOEs for cedarwood oil
from inhalation exposure to fragrance (children who are 2 to 3 years old) are also
considered potentially inadequate to account for uncertainties in the health effects and
exposure data used to characterize risk.



Furthermore, the MOEs for daily dermal exposure from the use of cedarwood oil in DIY
aroma diffuser/air freshener, DIY massage oil, DIY body moisturizer, and DIY facial
steamer/mist are considered potentially inadequate to account for uncertainties in the
health effects and exposure data used to characterize risk. The MOEs for daily
inhalation exposure from the use of cedarwood oil in DIY aroma diffuser/air freshener
and DIY facial steamer/mist are also considered potentially inadequate to account for
uncertainties in the health effects and exposure data used to characterize risk.

There were no identified sources of exposure for the general population from
thujopsene, alpha-gurjunene, beta-patchoulene, and beta-cedrene, and a qualitative
approach to risk characterization was taken.

The MOE for T&T cedarwood oil from foods, which is based on its potential use as a
food flavouring agent, is considered adequate to address uncertainties in the health
effects and exposure data. There were no other identified sources of exposure for the
general population from the substance; as a result, T&T cedarwood oil is considered to
be of low concern for human health at current levels of exposure.

The MOEs for Texan cedarwood oil from daily dermal exposure to massage oil,
fragrance, deodorant/antiperspirant (solid), and moisturizer (body and face) are
considered potentially inadequate to address uncertainties in the health effects and
exposure data used to characterize risk.

In addition, the dermal exposure to Texan cedarwood oil in DIY aroma diffuser/air
freshener, DIY massage oil, DIY body moisturizer, and DIY facial steamer/mist are
considered potentially inadequate to account for uncertainties in the health effects and
exposure data used to characterize risk. The MOEs for Texan cedarwood oil from daily
inhalation exposure to DIY aroma diffuser/air freshener and DIY facial steamer/mist are
considered potentially inadequate to address uncertainties in the health effects and
exposure data used to characterize risk.

For amboryl acetate, health effects of concern were not identified, and there were no
identified sources of exposure to the general population; as a result, amboryl acetate is
considered to be of low concern for human health at current levels of exposure.

Triterpenoid subgroup 2 consists of enoxolone and allantoin glycyrrhetinic acid. The
critical health effect identified for enoxolone was developmental neurotoxicity. The
MOEs for enoxolone from face moisturizer, body moisturizer (spray and lotion),
permanent hair dye, sunscreen (cream) (NHP and NPD), analgesic patch (NHP)
(children who are 13 years old and under), acne therapy (cream) (NHP), medicated skin
care product (cream) (NHP), and licorice tea and black licorice candy are considered
potentially inadequate to account for uncertainties in the health effects and exposure
data used to characterize risk. For allantoin glycyrrhetinic acid, there were no available
empirical data. There were no identified sources of exposure of the general population
to allantoin glycyrrhetinic acid; as a result, allantoin glycyrrhetinic acid is considered to
be of low concern for human health at current levels of exposure.



For mimosa oll, the risk characterization of the main components, lupenone and lupeol,
have been considered using health effects information on the analogue enoxolone. The
critical health effect identified was developmental neurotoxicity. The MOEs for mimosa
oil from fragrance (roll-on and spray), body moisturizer, face moisturizer, massage oll
(children who are 1 year old and under), massage bar, sunless tanning product, facial
makeup (liquid foundation), lipstick (children who are 8 years old and under), and
sunscreen (lotion) (NHP) (children who are 3 years old and under and 14 to 18 years
old) are considered potentially inadequate to account for uncertainties in the health
effects and exposure data used to characterize risk. Furthermore, the MOEs between
the critical effect level and the estimates of daily exposure from the use of mimosa oil in
DIY aroma diffuser/air freshener, DIY massage oil, and DIY body moisturizer are
considered potentially inadequate to account for uncertainties in the health effects and
exposure data used to characterize risk.

For ivy extract, the risk characterization of the main components, hederacoside C,
hederagenin, and alpha-hederin, have been considered using health effects information
on the analogue enoxolone. The critical health effect identified was developmental
neurotoxicity. The MOEs for ivy extract from massage oil, body moisturizer, face
moisturizer, facial makeup fixer (spray), body exfoliant, and hair conditioner (leave-on)
are considered potentially inadequate to account for uncertainties in the health effects
and exposure data used to characterize risk. Furthermore, the MOEs between the
critical effect level and the estimates of daily exposure from the use of ivy extract in DIY
massage oil and DIY body moisturizer are considered potentially inadequate to account
for uncertainties in the health effects and exposure data used to characterize risk.

For American ginseng extract, a read-across analogue, Asian ginseng (Panax ginseng),
was used to inform the health effects assessment. Health effects of concern were not
identified for American ginseng extract; as a result, American ginseng extract is
considered to be of low concern for human health at current levels of exposure.

The human health assessment for each substance took into consideration those groups
of individuals within the population in Canada who, due to greater susceptibility or
greater exposure, may be more vulnerable to experiencing adverse health effects.
Certain subpopulations are routinely considered throughout the assessment process,
such as infants, children, and people of reproductive age. For instance, age-specific
exposures are routinely estimated, and developmental and reproductive toxicity studies
are evaluated for potential adverse health effects. These subpopulations with potential
for higher exposure and those who may be more susceptible were taken into account in
the human health risk assessment outcomes.

Considering all the information presented in this draft assessment, it is proposed to
conclude that cedarwood oil, Texan cedarwood oil, enoxolone, mimosa oil, and ivy
extract meet the criteria under paragraph 64(c) of CEPA as they are entering or may
enter the environment in a quantity or concentration or under conditions that constitute
or may constitute a danger in Canada to human life or health. Considering all the
information presented in this draft assessment, it is proposed to conclude that alpha-



cedrene, thujopsene, alpha-gurjunene, beta-patchoulene, beta-cedrene, T&T
cedarwood oil, amboryl acetate, allantoin glycyrrhetinic acid, and American ginseng
extract do not meet the criteria under paragraph 64(c) of CEPA as they are 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 cedarwood oil, Texan cedarwood oill,
enoxolone, mimosa oil, and ivy extract meet one or more of the criteria set out in section
64 of CEPA and that alpha-cedrene, thujopsene, alpha-gurjunene, beta-patchoulene,
beta-cedrene, T&T cedarwood oil, amboryl acetate, allantoin glycyrrhetinic acid, and
American ginseng extract do not meet any of the criteria set out in section 64 of CEPA.

Vi
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1. Introduction

Pursuant to section 68 of the Canadian Environmental Protection Act, 1999 (CEPA)
(Canada 1999), the Minister of the Environment and the Minister of Health have
conducted an assessment on 14 of 76 substances referred to collectively under the
Chemical Management Plan (CMP) as the Terpenes and Terpenoids Group to
determine whether these substances present or may present a risk to the environment
or to human health. The substances in this group were identified as priorities for
assessment as they met categorization criteria as described in the ECCC, HC (modified
2017) or were prioritized through other mechanisms (ECCC, HC [modified 2017]).

Of the other substances in the Terpenes and Terpenoids Group, 46 have been
assessed in terms of risk to the environment and human health, and the decisions for
these substances are provided in separate reports.? Decisions on the remaining
substances will be communicated in separate assessments.

The 14 substances addressed in this draft assessment will hereinafter be referred to as
the Tricyclic Sesquiterpenes and Triterpenoids Group. Some substances are assessed
in subgroups owing to similarities in chemical structure, properties, and/or toxicity.
Given the potential for these substances to be used in similar ways and applications,
the potential for risk to human health is assessed using similar exposure assumptions
across the assessment.

The ecological risks of the substances in the Tricyclic Sesquiterpenes and Triterpenoids
Group were 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 toxic 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

2 The conclusion for CAS RN 25428-43-7 is provided in the Rapid Screening of Substances with Limited
General Population Exposure Screening Assessment (ECCC, HC 2018a). The conclusions for CAS RNs
29350-73-0 and 68916-97-2 are provided in the Substances ldentified as Being of Low Concern using the
Ecological Risk Classification of Organic Substances and the Threshold of Toxicological Concern (TTC)-
based Approach for Certain Substances Screening Assessment (ECCC, HC 2018b). The proposed
conclusions for the following 15 substances are provided in the Acyclic, Monocyclic, and Bicyclic
Monoterpenes Group Assessment: CAS RNs 80-56-8, 1113-21-9, 8000-46-2, 8002-09-3, 8006-64-2,
8007-01-0, 8007-02-1, 8008-31-9, 8008-52-4, 8008-57-9, 8014-19-5, 8015-77-8, 8016-85-1, 8021-28-1,
and 9005-90-7. The proposed conclusions for the following 16 substances are provided in the Monocyclic
and Bicyclic Sesquiterpenes Group Assessment: CAS RNs 8007-08-7, 495-62-5, 17627-44-0, 639-99-6,
107898-54-4, 65113-99-7, 8001-61-4, 68917-29-3, 87-44-5, 88-84-6, 489-84-9, 3691-12-1, 4630-07-3,
8006-87-9, 489-86-1, and 22451-73-6. The conclusions for the following 12 substances are provided in
the Phenylpropanoids and Aldehydes Group Assessment: CAS RNs 8024-08-6, 8006-78-8, 8016-88-4,
8022-96-6, 8024-43-9, 80-54-6, 91-51-0, 37677-14-8, 52474-60-9, 52475-86-2, 65405-84-7, and 66327-
54-6.



persistence, and long-range transport potential in air. The various lines of evidence are
combined to identify substances as either warranting further evaluation of their potential
to cause harm to the environment or as having a low likelihood of causing harm to the
environment.

Some substances in the Tricyclic Sesquiterpenes and Triterpenoids Group or read-
across analogues currently being evaluated have been reviewed by the United States
Environmental Protection Agency (US EPA), European Chemicals Agency (ECHA),
European Food Safety Authority (EFSA), Joint (Food and Agriculture
Organization/World Health Organization [FAO/WHO]) FAO/WHO Expert Committee on
Food Additives (JECFA), European Scientific Committee on Consumer Safety (SCCS),
French Agency for Food, Environmental and Occupational Health & Safety (ANSES),
Norwegian Scientific Committee for Food and Environment (VKM), and World Health
Organization (WHO). Reviews conducted by these institutions were used to inform the
human health effects characterization in this assessment.

This draft assessment includes the consideration of information on chemical properties,
environmental fate, hazards, uses, and exposures, including additional information
submitted by stakeholders. Relevant data were identified up to December 2021.
Empirical data from key studies as well as some results from models were used to
reach proposed conclusions.

Alpha-cedrene and alpha-gurjunene have been identified in vaping products, also
known as electronic cigarettes (US EPA 2019). The assessment of risk to the general
population from this use, including risk relative to that associated with conventional
cigarettes, and possible options to mitigate risk associated with these products are
being addressed through a separate legislative framework (HC [modified 2020]).

This draft 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 portions of this
assessment have undergone external peer review and/or consultation. Comments on
the technical portions relevant to human health were received from Jennifer Flippin,
Theresa Lopez, and Joan Garey, all affiliates of TetraTech Inc. The ecological portion of
this assessment is based on the ERC document (published July 30, 2016), which was
subject to an external review as well as a 60-day public comment period. While external
comments were taken into consideration, the final content and outcome of this
assessment remain the responsibility of Health Canada and Environment and Climate
Change Canada.

Assessments focus on information critical to determining whether substances meet the
criteria as set out in section 64 of CEPA by considering scientific information, including
information, if available, on subpopulations who may have greater susceptibility or



greater exposure, vulnerable environments and cumulative effects?, and by
incorporating a weight-of-evidence approach and precaution®. This draft assessment
presents the critical information and considerations on which the proposed conclusions
are based.

2. ldentity of substances

The Chemical Abstracts Service Registry Numbers (CAS RNs®), Domestic Substances
List (DSL) names, and common names, as well as the chemical structure or
representative chemical name(s), structure(s), and their range of concentration(s) in the
essential oil and molecular formula for the discrete substances and representative
substances for Unknown or Variable composition Complex reaction products or
Biological materials (UVCBS) for the substances in the Tricyclic Sesquiterpenes and
Triterpenoids Group are presented in Table 2-1 and Table 2-2. UVCBs are derived from
natural sources or complex reactions. A UVCB is not an intentional mixture of discrete
substances and is considered a single substance. The complexity and variability of their
compositions can make them difficult to fully and consistently characterize. The
substances in this assessment have been divided into 2 subgroups according to their
chemical structure, properties, and/or toxicity, and into 4 individual substances.

Terpenes are simple hydrocarbons consisting of repeating five-carbon isoprene units
(Figure 2-1). Terpenoids are a modified class of terpenes with different functional
groups and an oxidized methyl group moved at various positions. Both terpenes and
terpenoids are classified according to the number of isoprene units they contain (Caputi
and Aprea 2011; Perveen 2018). Monoterpenes contain 2 isoprene units. The prefixes
di-, tri-, or tetra- refer to two, three, and 4 monoterpene units, respectively. Furthermore,
sesquiterpenes and sesterterpenes contain 3 and 5 isoprene units, respectively.

3 The consideration of cumulative effects under CEPA may involve an analysis, characterization and possible
quantification of the combined risks to health or the environment from exposure to multiple chemicals.

4 A determination of whether one or more of the criteria of section 64 of CEPA are met is based upon an assessment
of potential risks to the environment and/or to human health associated with exposures in the general environment.
For humans, this includes, but is not limited to, exposures from ambient and indoor air, drinking water, foodstuffs, and
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.

5 The 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.



Isoprene
(2-methyl-1,3-butadiene)

Figure 2-1. General structure of isoprene unit

These substances are the components of essential oils found in a wide variety of plants.
Essential oils are mixtures of volatile, organic compounds originating from a single
botanical source and contribute to the flavour and fragrance of a plant. These plant-
derived essential oils have many components, which can be extracted from different
parts of the plant (for example, leaves, seeds, stems, flowers, roots, fruits, woods,
barks, grass, gum, tree blossoms, bulbs, and/or flower buds) (Tisserand and Young
2014). In addition, the concentration of these major components can be affected by
different factors such as plant origin, species, temperature, soil, and geography; thus,
essential oils extracted from plants of the same genus and species can be chemically
different even though their origin is the same.

Table 2-1. Substance identities for the Tricyclic Sesquiterpenes Group
Chemical structure or
representative chemical
name(s), structure(s), and
their range of
concentration(s) in the
essential oil and
molecular formula

DSL name

a
Subgroup CAS RN (common name)

1H-3a,7-
Methanoazulene,
2,3,4,7,8,8a-hexahydro-
3,6,8,8-tetramethyl-, [3R-
(30,3aB,7B,8aa)]-
(alpha-cedrene)

1 469-61-4

CisHo24

Cyclopropald]naphthalen
e, 1,1a,4,4a,5,6,7,8-
octahydro-2,4a,8,8-
tetramethyl-, [1aS-
(1aa,4apB,8aR)]-
(thujopsene)

1 470-40-6




Chemical structure or
representative chemical
name(s), structure(s), and

Subgroup?| CASRN DSL name their range of
(common name) : :
concentration(s) in the
essential oil and
molecular formula
1H-Cycloprop[e]azulene,
1a,2,3,4,4a,5,6,7b-
octahydro-1,1,4,7-
1 489-40-7 tetramethyl-, [1aR-
(1aa,4a,4a3,7ba)l-
(alpha-gurjunene) CisH24
4,7-Methanoazulene,
1,2,3,4,5,6,7,8-
octahydro-1,4,9,9-
1 514-51-2 tetramethyl-, [1S-
(1a,4a,70a)]-
(beta-patchoulene) CisH2a
1H-3a,7-
Methanoazulene,
Ha. octahydro-3,8,8-trimethyl-
1 546-28-1 6-methylene-, [3R-
(3a,3aB,7B,8aa)]-
(beta-cedrene) CisHou
Alpha-cedrene
21.1%—-38%"°
CisHa24
Thujopsene i~
27.6%° ( %\ll\
CisHa24 ,’?{E"'r
Cedrol
12.3%-22.2%° WX/ )
CisH260 7
Beta-cedrene j<
8.2%-9.2%° :@ /Ez
CisHa24 -
X Alpha-
Oils, cedarwood himachalene o
1 8000-27-9 (cedarwood oil) 5.7%-16.9%"° ,lh,,\ﬁ__;
CisHa24 o




Chemical structure or
representative chemical
name(s), structure(s), and

Subgroup?| CASRN (co%sr#ozarﬁna?ne) their range of
concentration(s) in the
essential oil and
molecular formula
Beta' I|
himachalene Lﬂl
14.1%—-46%" T
CisH2a ’
Gamma- .
himachalene { (]
4.8%-9.7% .
CisH24
Alpha' S
atlantone f: [N
52%-31.9%¢ L
CisH220
Alpha-cedrene
21.1%-38%° @:}
CisH24
Thujopsene
27.6%° (\:\ll\
CisH2a f{”
Cedrol |
12.3%-22.2%° WX /)
C1sH260 7T
Beta-cedrene j<
8.2%-9.2%° :@ /Ez
CisH24 -~
Alpha-
himachalene e A
5.7%—16.9%" - h,f\_{_f
CisH24 o
Terpenes and Beta ,
i - N
1 68608-32-2 'gi?brpenmds, cedarwood | |52 chalene (T

(T&T cedarwood oil)

14.1%—46%"
CisHoa




Chemical structure or
representative chemical
name(s), structure(s), and
their range of
concentration(s) in the
essential oil and
molecular formula

DSL name

a
Subgroup CAS RN (common name)

Gamma- _ | =
himachalene { @
4.8%—9.7%" ;{ Sl
CisH24

Alpha-

atlantone .-~.I.ﬁ
5.2%31.9%¢ j-[fu N
C15H220 -
Thujopsene Hf\’]\
35%—-60.4%° L. |
CisHz4 JP{;.,P"

Oils, cedarwood, Texan® Alpha-cedrene

- - 0/— 0fHe
1 68990-83-0 (Texan cedarwood oil) éSlsﬁszJ/o
Cedrol
12.20-19.1%¢ /)
CisH260 AT
2,3b-Methano-3bH-
cyclopenta[l1,3]cycloprop ,W,
a[1,2]benzene-4- '—"‘\
Individual | 59056-62-1 | methanol, octahydro- — /<
7,7,8,8-tetramethyl-, \7 @ =
acetate “

(amboryl acetate) C18H2802

Abbreviations: CAS RN, Chemical Abstracts Service Registry Number; DSL, Domestic Substances List.

a8 The Tricyclic Sesquiterpenes Group was assessed under one subgroup and one individual substance. Tricyclic
Sesquiterpene subgroup 1 includes alpha-cedrene, beta-cedrene, and thujopsene as discrete substances and main
components of cedarwood oil, Texan cedarwood, and T&T cedarwood oil, as well as alpha-gurjunene and beta-
patchoulene on the basis of the read-across approach with alpha-cedrene. Amboryl acetate was assessed
individually for the purposes of the human health risk characterization.

b This substance is a UVCB.

¢ Concentration range of the main component(s) for cedarwood oil (Juniperus virginiana) and T&T cedarwood oil
captured from Du et al. (2011), National Toxicology Program (NTP) (2016), and Tisserand and Young (2014).

d Concentration range of the main component(s) for cedarwood oil (Cedrus atlantica) and T&T cedarwood oil
captured from Chalchat et al. (1994), Aberchane et al. (2004), Satrani et al. (2006), Tisserand and Young (2014),
Zrira and Ghanmi (2016), and Uehara et al. (2017).

€ Concentration range of the main component(s) for Texan cedarwood oil captured from Kamatou et al. (2010),
Tisserand and Young (2014), and Surburg and Panten (2016).



Table 2-2. Substance identities for the Triterpenoids Group

Chemical structure or
representative chemical
name(s), structure(s), and

al CASRN DSL name )
Subgroup their range of
(common name) ; :
concentration(s) in the
essential oil and
molecular formula
P
Olean-12-en-29-oic acid, --T-ﬁp-;{
2 471-53-4 | 3-hydroxy-11-oxo-, .LLF‘ -~
(3B,20B)- (enoxolone) O
C30H4604
A
OO
Olean-12-en-29-oic acid, o
3-hydroxy-11-oxo-, _ Enoxolone 50%
(3B,208)-, compd. with C3o0H4604
2 4572-09-2 | (2,5-dioxo-4-
imidazolidinyl)urea (1:1)°
(allantoin glycyrrhetinic oK
acid) N
g
HC =H
Allantoin 50%
C4HeN4O3
Lupenone
20%° ,ﬁ.1__.r.i'f_,jﬁjf,‘_‘-~
CaoHasO AL
. Oils, mimosaP Lupeol _.:::."";:
Individual | 8031-03-6 (min’msa o) 7.8%° IR
CsoHs00 PN
(2)-8-
Heptadecene T
6%C e e, e, .L-\.--J'
CorHae s,




Chemical structure or
representative chemical
name(s), structure(s), and
their range of
concentration(s) in the
essential oil and
molecular formula

CAS RN DSL name

Subgroup? (common name)

Hederacoside C e
1.7%-20%" ST
CsoHo6026 '

Hederagenin ko),
7.4%—18.4%¢ f[' AT
C30H4804 A

lvy, Hedera helix, ext.?

Individual | 84082-54-2
(Ivy extract)

Alpha-hederin s
0.8%—2.3%" LY
C41HeeO12 )

Ginseng, Panax *[3 N
Individual | 90045-3g-g | duinguefolium, ext Y

(American ginseng Y

extract)

Ginsenosides
70%-90%¢
Cs4H02023

Abbreviations: CAS RN, Chemical Abstracts Service Registry Number; DSL, Domestic Substances List.

a8 The Triterpenoids Group was assessed under one subgroup and 3 individual substances. For the Triterpenoid
subgroup 2, hazard information for enoxolone was used to inform the human health risk characterization. Enoxolone
is a discrete substance in the Triterpenoid subgroup 2 and is the main component of allantoin glycyrrhetinic acid.
Mimosa olil, ivy extract, and American ginseng extract were assessed individually.

b This substance is a UVCB.

¢ Concentration range of the main component(s) for mimosa oil captured from Perriot et al. (2010) and Tisserand and
Young (2014).

d Concentration range of the main component(s) for ivy extract captured from Lutsenko et al. (2010), Havlikova et al.
(2015), Yu et al. (2015), and Bezruk et al. (2020).

€ Concentration range of the main component(s) for American ginseng extract captured from Assinewe et al. (2003),
Wang et al. (2015), and Han et al. (2016). The highest percentage components are the saponin triterpenes
ginsenosides (six isoprene units or 3 monoterpene units) and ginsenosides (G)-Rbl, G-Rb2, G-Rc, G-Rgl, G-Re, G-
Rd, G-Rg3, G-Rh2, G-Rg2, and G-Rh1.



2.1 Selection of analogues and use of (Q)SAR models

A read-across approach using data from analogues and the results of (quantitative)
structure-activity relationship ([QJSAR) models, where appropriate, have been used to
inform the ecological and human health assessments. The analogues that were
selected were structurally similar and/or functionally similar to substances within this
group (similar physical-chemical properties, toxicokinetics) and had relevant empirical
data that could be used to read across to substances with limited empirical data.
Analogue selection was based on analysis carried out using the Organisation for
Economic Co-operation and Development (OECD) (quantitative) structure-activity
relationship [(Q)SAR] toolbox version 4.2 (OECD QSAR Toolbox 2019). The
applicability of (Q)SAR models was determined on a case-by-case basis. Details of the
read-across data and (Q)SAR models chosen to inform the human health assessments
of Triterpenoid subgroup 2 and American ginseng extract are further discussed in the
relevant sections of this assessment. A list of the various analogues used to inform the
human health risk assessment is presented in Table 2-3, along with an indication of the
read-across data available for different parameters.

Table 2-3. Substance identities of analogues used in the human health risk
assessment

Subgroup
or CAS RN Common Chemical structure, molecular Molecular weight
substance for
being analogue name formula and SMILES (g/mol)
assessed
Triterpenoid | 1405-86- | Glycyrrhizic
subgroup 2 3 acid 822.9
C42He2016
[Hl[C@@]12C[C@](C)(CC[C@]1(C)CC
[C@]1(C)C2=CC(=0)[C@]2(H)[C@@
I3(C)CC[C@H](O[C@HJ40[C@@H]([C
@@H](O)[C@H](O)[C@H]40[C@@H]
40[C@@H]([C@@H](O)[C@H](0O)[C
@H]40)C(0)=0)C(0)=0)C(C)(C)[C@]
3(H))CC[C@@]12C)C(0)=0
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Subgroup
or CASRN Common Chemical structure, molecular Molecular weight
substance for
: name formula and SMILES (g/mol)
being analogue
assessed
American | 556,07 | panax 1004
ginseng . HoT 843
08-0 ginseng
extract
()H
C42He6017
UVCB, no SMILES

Abbreviations: CAS RN, Chemical Abstracts Service Registry Number
3. Physical and chemical properties

A summary of physical and chemical property data on the substances in the Tricyclic
Sesquiterpenes and Triterpenoids Group are presented in Table 3-1, with the range of
values indicated for each property. Where experimental information was limited or not
available for a property, data from analogues were used for read-across and/or (Q)SAR
models were used to generate predicted values for the substance. Additional physical
and chemical properties are reported in ECCC (2016b).

Table 3-1. Physical and chemical property values (at standard temperature) of the
substances in the Tricyclic Sesquiterpenes and Triterpenoids Group

Substance(s) Representative Molecular | Water Vapour Log Kow?
constituent(s)’ common weight solubility pressure
name (CAS RN) (g/mol)? (mg/L)? (Pa)?
Alpha-cedrene N/A 204.35 0.1504M 0.0184M 5.74M
Thujopsene N/A 204.35 0.07152M 9.37M 6.12M
Alpha-gurjunene N/A 204.35 0.0638M 2.72M 6.18M
Beta-patchoulene N/A 204.35 0.1165M 3.25M 5.87M
Beta-cedrene N/A 204.35 0.1289M 6.08M 5.82M
Alpha-cedrene (469-61-4) 204.35 0.1504M 0.0184M 5.74M
Thujopsene (470-40-6) 204.35 0.07152M 9.37M 6.12M
Cedrol (77-53-2) 222.37 21.88M 0.019M 4.33M
Beta-cedrene (546-28-1) 204.35 0.1289M 6.08M 5.82M
Cedarwood oil Alpha-himachalene (3853- 204.19 0.05011M 4.11M 6.30M
83-6)
T&T cedarwood ol
Beta-himachalene (1461-03- | 204.19 0.04532M 1.47M 6.35M
6)
Gamma-himachalene 204.19 0.05849M 3.23M 6.22M
(53111-25-4)
Alpha-atlantone (108645-54- | 218.34 1.078M 0.43M 5.28M
1)
Thujopsene (470-40-6) 204.35 0.07152M 9.37M 6.12M
Texan cedarwood Alpha-cedrene (469-61-4) 204.35 0.1504M 0.0184M 5.74M
oil
Cedrol (77-53-2) 222.37 21.88M 0.017M 4.33M
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Substance(s) Representative Molecular | Water Vapour Log Kow?
constituent(s)’ common weight solubility pressure
name (CAS RN) (g/mol)? (mg/L)? (Pa)2
Amboryl acetate N/A 276.41 0.278M 0.033M 5.60M
Enoxolone N/A 470.684 0.0114M 3.88x10 M | 6.90M
Allantoin Enoxolone (471-53-4) 470.684 0.0114M 3.88x103M | 6.90M
glycyrrhetinic acid
Allantoin (97-59-6) 158.12 1x105M 1.74x10™ -3.14M
Mimosa oil Lupenone (1617-70-5) 424.70 7.64x10°M 3.88x10M | 8.72M
Lupeol (545-47-1) 426.72 8.783x10-M 6.7x10°M 9.23M
Hederacoside C (14216-03- 1221.41 0.103M oM -1.20M
6)
Ivy extract Hederagenin (465-99-6) 472.71 3.4x103M 2.07x10 83V | 6.90M
Alpha-hederin (27013-91-8) 750.98 6.58x10-3M 8.88x10%' | 4.43M
Ginsenoside-Rb1 (41753-43- | 1109.30 0.551M oM -1.14M
9)
Ginsenoside-Rb2 (11021-13- | 1079.27 0.918M oM -1.16M
9)
Ginsenoside-Rc (11021-14- 1079.27 0.364M oM -0.69M
0)
Ginsenoside-Rgl (22427-39- | 801.01 0.535M oM 1.33M
0)
Ginsenoside-Re (52286-59- | 947.15 0.496M oM 0.21M
6)
American ginseng Ginsenoside-Rd (52705-93- | 947.15 0.053M oM 1.35M
extract 8)
Ginsenoside-Rg3 (14197-60- | 785.01 0.008M oM 3.36M
5)
Ginsenoside-Rh2 (78214-33- | 622.87 0.005M oM 5.15M
2)
Ginsenoside-Rg2 (52286-74- | 785.01 0.071M oM 2.49M
5)
Ginsenoside-Rh1 (63223-86- | 638.89 0.073M oM 3.61M
9)

Abbreviations: CAS RN, Chemical Abstracts Service Registry Number; N/A, not applicable; Kow, octanol-water
partition coefficient; ™, modelled
aUs EPA (2012a)

4. Sources and uses

All of the substances in the Tricyclic Sesquiterpenes and Triterpenoids Group have
been included in a survey issued pursuant to section 71 of CEPA (Canada 2012). Table
4-1 presents a summary of the information reported on the total manufacture and total
import quantities of the Tricyclic Sesquiterpenes and Triterpenoids Group (Environment
Canada 2013).
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Table 4-1. Summary of information on Canadian manufacturing and imports of the
Tricyclic Sesquiterpenes and Triterpenoids Group submitted in response to a
CEPA section 71 survey

Total Total imports?

Common name | manufacture? K b Reporting year
) (kg)

(kg)
Alpha-cedrene NR 100-1000 2011
Thujopsene NR NR 2011
Alpha-gurjunene NR NR 2011
Beta- NR NR 2011
patchoulene
Beta-cedrene NR NR 2011
Cedarwood oil NR 100-1000 2011
'(I)'icl&T cedarwood NR NR 2011
Texan | 277 200 2011
cedarwood oil
Amboryl acetate NR NR 2011
Enoxolone NR NR 2011
Allantoin
glycyrrhetinic NR NR 2011
acid
Mimosa oil NR NR 2011
Ivy extract NR NR 2011
American NR NR 2011
ginseng extract

Abbreviation: NR, no reports above the reporting threshold of 100 kg.
aValues reflect quantities reported in response to a CEPA section 71 survey (Canada 2012). See survey for specific
inclusions and exclusions (Schedules 2 and 3).

Information submitted in response to a CEPA section 71 survey indicated uses of Texan
cedarwood oil as an odour agent in cleaning and furnishing care, laundry and
dishwashing, personal care,® air care, apparel and footwear care, pet care, automotive
care, and lubricants and greases (Environment Canada 2013). Information submitted in
response to a CEPA section 71 survey indicated uses of alpha-cedrene in personal
care, cleaning and furnishing care, and air care (Environment Canada 2013). In
addition, information submitted in response to a CEPA section 71 survey indicated uses

6 Personal care products refers to products used every day, available for purchase without a prescription. Personal
care products fall into 3 broad categories: cosmetics, natural health products, and non-prescription drugs (Health
Canada 2019).
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of thujopsene, alpha-gurjunene, beta-patchoulene, amboryl acetate, beta-cedrene,
cedarwood oil, and mimosa oil in personal care products (Environment Canada 2013).

Additional uses for Tricyclic Sesquiterpene subgroup 1, amboryl acetate, Triterpenoid
subgroup 2, mimosa oil, ivy extract, and American ginseng extract are outlined in Table
4-2.

Table 4-2. Additional uses in Canada for each of the substances in the Tricyclic
Sesquiterpenes and Triterpenoids Group

Use Food | Incidental Food Drug® | NHPY | Cosmetic | PCP
additive | additive® | packaging e f
a b materials?
Alpha- Y
cedrene N N N N N Y (F)
Thujopsene N N N N N N N
Alpha- N
gurjunene
Beta- Y
patchoulene N N N N N N (F)
Beta- N N N N N N N
cedrene
Cedarwood Y
oil N Y N N[ Y ML Y (A,
NMI)
F)
T&T v
cedarwood N N N N N N
- (F)
oil
Texan Yy Yy
gﬁdarwood N Y N N (NMI) Y )
Amboryl N N N N N N N
acetate
Enoxolone Y Y (M,
N N N (NMI) | NMI) Y N
Allantoin
glycyrrhetini N N N N N N N
c acid
Mimosa oil Y
N N N N (NMI) Y N
Ivy extract Y (M,
N N N N NMI) Y N
American
) Y (ML, | Y (M,
ginseng N N N NMI) | NMI) Y N
extract
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Abbreviations: A, active ingredient; F, formulant; MI, medicinal ingredient; NHP, natural health product; NMI, non-
medicinal ingredient; PCP, pest control product; Y, use was reported for this substance; N, use was not reported for
this substance.

aPersonal communication, emails from the Food Directorate, Health Canada, to the Existing Substances Risk
Assessment Bureau, Health Canada, 2017, 2021; unreferenced.

b While not defined under the Food and Drugs Act, incidental additives may be regarded, for administrative purposes,
as those substances which are used in food processing plants and which may potentially become adventitious
residues in foods (for example, cleaners, sanitizers).

¢Listed in the Drug Product Database as being present as a medicinal or non-medicinal ingredient in disinfectant,
human, or veterinary drug products in Canada. Personal communication, emails from the Therapeutic Products
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 2017, 2021;
unreferenced.

d Listed in the Licensed Natural Health Products Database as being present as a medicinal or non-medicinal
ingredient in NHPs in Canada. Personal communication, emails from the Natural and Non-prescription Health
Products Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 2017,
2021; unreferenced.

¢ Notified to be present in cosmetics on the basis of notifications submitted under the Cosmetic Regulations to Health
Canada. Personal communication, emails from the Consumer and Hazardous Products Safety Directorate, Health
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 2017, 2020; unreferenced.

f Active ingredient or formulant in pest control products registered in Canada. Personal communication, emails from
the Pest Management Regulatory Agency, Health Canada, to the Existing Substances Risk Assessment Bureau,
Health Canada, 2015 and 2020; unreferenced.

Notifications submitted under the Cosmetic Regulations to Health Canada for the
Tricyclic Sesquiterpenes and Triterpenoids Group, the Licensed Natural Health
Products Database (LNHPD [modified 2024]), the Drug Product Database (DPD
[modified 2021]), publicly available databases and websites (for example, Consumer
Product Information Database [CPID], c2021), and safety and technical datasheets
were used to identify products where there is the potential for exposure. These products
and their associated exposures are presented below.

Do-it-yourself (DIY) products

Certain terpene and terpenoid substances that have aromatic properties within the
Tricyclic Sesquiterpenes and Triterpenoids Group are currently available on the
Canadian market at a concentration of up to 100%. It is possible that these undiluted
substances are purchased and used by consumers to make DIY products. DIY products
that may result in high consumer exposures include aroma diffuser/air freshener,
massage oil, bath oil, body moisturizer, facial steamer/mist, and liquid floor cleaner.
Consequently, uses of undiluted substances to make these DIY products are evaluated
in this assessment. Parameters for estimating dermal and inhalation exposures to DIY
products are available in Appendix B.

Tricyclic Sesquiterpene subgroup 1 (alpha-cedrene, thujopsene, alpha-gurjunene,
beta-patchoulene, beta-cedrene, cedarwood oil, T&T cedarwood oil, and Texan
cedarwood oil)

There are 5 discrete substances (alpha-cedrene, thujopsene, alpha-gurjunene, beta-

patchoulene, and beta-cedrene) and 3 UVCBs (cedarwood oil, T&T cedarwood oil, and
Texan cedarwood oil) in Tricyclic Sesquiterpene subgroup 1.
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Alpha-cedrene is a naturally occurring substance obtained by fractional distillation of
cedarwood oil or from cedrol by dehydration (Opdyke 1978). It is a component of
cedarwood, sage, costus, lavender, and other oils (Opdyke 1978). Alpha-cedrene has
been detected at 21.1% to 38% in cedarwood oil and T&T cedarwood oil and at 15% to
30.7% in Texan cedarwood oil.

Thujopsene is a naturally occurring substance reported to be a constituent of the wood
oil and heartwood of trees from the order Cupressales (Dauben 1963). Thujopsene has
been detected at ~27.6% in cedarwood oil and T&T cedarwood oil and at 35% to 60.4%
in Texan cedarwood oil.

Alpha-gurjunene is a naturally occurring substance in essential oils including
cedarwood, eucalyptus, labdanum, laurel leaf, lemon verbena, pepper tree berry, sage,
and tea tree (Goodscents 2017).

Beta-patchoulene is a naturally occurring fragrant substance identified as a component
of several essential oils including patchouli (Zhang 2016), basil, and tagete (Goodscents
2017).

Beta-cedrene is a naturally occurring substance and is a component of cedarwood oil.
Beta-cedrene has been detected at 8.2% to 9.2% in cedarwood oil and T&T cedarwood
oil, respectively.

Cedarwood oil is a naturally occurring UVCB substance extracted from Juniperus
virginiana, Cupressaceae (CIR 2001; NTP 2016). These trees are grown in parts of
Europe, Asia, and North America (CIR 2001; Catlin 2016). Alternatively, the CAS RN for
cedarwood oil (8000-27-9) and “cedarwood essential oil” are associated with Cedrus
atlantica oil, which is extracted from Cedrus atlantica, Pinaceae (Cosing 2021) and may
contain different components than Juniperus virginiana, Cupressaceae, such as alpha-,
beta-, and gamma-himachalene, and alpha-atlantone. T&T cedarwood is a naturally
occurring UVCB substance composed of the terpenes fraction extracted from
cedarwood (Burdock 2010). Texan cedarwood oil is a naturally occurring UVCB
substance extracted from Juniperus mexicana or Juniperus ashei, both from the
Cupressaceae family (NTP 2016). Cupressus funebris (commonly known as weeping
cypress) is also regarded as a potential botanical source of cedarwood oil (Carroll et al.
2011).

Components of cedarwood oil are frequently isolated and acetylated (cedryl acetate,
cedryl methylether) and used in cosmetics such as perfumes, lotions, and soaps (Catlin
2016). Cedarwood oil is also used in aromatherapy and homeopathic medicine (NTP
2016).

Alpha-cedrene, thujopsene, alpha-gurjunene, beta-patchoulene, and beta-cedrene are
naturally occurring in various essential oils or from plants. Alpha-cedrene, cedarwood
oil, and Texan cedarwood oil are all notified under the Cosmetic Regulations to Health
Canada and are identified in various rinse-off and leave-on cosmetics, including
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fragrance products, moisturizers, bath products, cleansers, massage products, shaving
products, hair care products, and antiperspirants/deodorants.

On the basis of notifications submitted under the Cosmetic Regulations to Health
Canada, alpha-cedrene is used in a limited number of cosmetics in Canada, with all of
the products having a concentration of less than or equal to 1% (personal
communication, emails from the Consumer and Hazardous Products Safety Directorate,
Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada,
2017, 2021; unreferenced).

On the basis of notifications submitted under the Cosmetic Regulations to Health
Canada, cedarwood oil” is used in 1900 cosmetics in Canada, with the majority (more
than 90%) of the products having a concentration of less than or equal to 3% (personal
communication, emails from the Consumer and Hazardous Products Safety Directorate,
Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada,
2017, 2021; unreferenced).

On the basis of notifications submitted under the Cosmetic Regulations to Health
Canada, Texan cedarwood oil® is used in over 470 cosmetics in Canada, with the
majority (more than 90%) of the products having a concentration of less than or equal to
3% (personal communication, emails from the Consumer and Hazardous Products
Safety Directorate, Health Canada, to the Existing Substances Risk Assessment
Bureau, Health Canada, 2017, 2021; unreferenced).

There are also natural health products (NHPs) that contain cedarwood oil® as a
medicinal or non-medicinal ingredient (personal communication, emails from the Natural
and Non-prescription Health Products Directorate, Health Canada, to the Existing
Substances Risk Assessment Bureau, Health Canada, 2017, 2021; unreferenced).
Preparations of Cedrus atlantica and Juniperus virginiana that are listed with a
medicinal or non-medicinal role in the Natural Health Products Ingredients Database
(NHPID) include Cedrus atlantica, Atlas cedarwood essential oil, Cedrus atlantica bark
extract, Cedrus atlantica bark oil, and Cedrus atlantica wood oil, as well as Juniperus
virginiana and Juniperus virginiana essential oil (NHPID [modified] 2024). There are

7 Notifications submitted under the Cosmetic Regulations to Health Canada were for products containing
cedarwood oil (CAS RN 8000-27-9), Juniperus virginiana oil, Cedrus atlantica bark oil, and Cedrus
atlantica wood oil (CAS RNs 8023-85-6 and 92201-55-3).

8 Notifications submitted under the Cosmetic Regulations to Health Canada were for products containing
Texan cedarwood oil (CAS RN 68990-83-0), Juniperus ashei oil, Juniperus mexicana oil, Texas cedar
essential oil, and Cupressus funebris oil.

9 Applications submitted under the Natural Health Products Regulations to Health Canada were for
products containing preparations from the bark, stem bark, twigs, or wood of Cedrus atlantica and
Juniperus virginiana.
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also NHPs that contain Texan cedarwood 0il'? as a non-medicinal ingredient (NMI)
(personal communication, emails from the Natural and Non-prescription Health
Products Directorate, Health Canada, to the Existing Substances Risk Assessment
Bureau, Health Canada, 2017, 2021; unreferenced). Juniperus mexicana, as a
taxonomical synonym of Juniperus ashei, is listed with a medicinal role in the NHPID
(NHPID [modified] 2024).

Alpha-cedrene, cedarwood oil, and Texan cedarwood oil are used as fragrances in
products including all-purpose cleaners, dish care products, laundry care products, and
air freshener products. Alpha-gurjunene and beta-patchoulene are also listed by the
International Fragrance Association (IFRA) as fragrance ingredients used in consumer
goods (IFRA Standards Library 2021).

In Canada, alpha-cedrene, beta-patchoulene, cedarwood oil, Texan cedarwood oil, and
T&T cedarwood oil are reported to be used as formulants in pest control products
(personal communication, emails from the Pest Management Regulatory Agency,
Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada,
2021, 2023; unreferenced). Cedarwood oil is reported to be used as an active ingredient
under the Pest Management Regulatory Agency’s Importation for Manufacturing and
Export Program. As such, it is currently used only in the manufacture of pest control
products intended for export from Canada (personal communication, emails from the
Pest Management Regulatory Agency, Health Canada, to the Existing Substances Risk
Assessment Bureau, Health Canada, 2021, 2023; unreferenced).

In Europe, alpha-gurjunene and beta-patchoulene are reported as being used in
cosmetics for their perfuming function (Cosing 2021). Juniperus virginiana oil is reported
as being used in cosmetics for its fragrance and tonic functions (Cosing 2021).
Cedarwood oil, which is associated with the name Cedrus atlantica bark oil, is also
reported as being used in cosmetics for its fragrance, perfuming, and skin-conditioning
functions (Cosing 2021). Juniperus mexicana olil is reported as being used in cosmetics
for its fragrance function (Cosling 2021).

Thujopsene, as a component of lovage root extract, has been used to flavour tobacco
products (personal communication, email from the Tobacco Control Directorate, Health
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 2021,
unreferenced).

Alpha-gurjunene has been identified in vaping products as a fragrance agent (personal
communication, email from the Tobacco Control Directorate, Health Canada, to the
Existing Substances Risk Assessment Bureau, Health Canada, 2021; unreferenced).

10 Applications submitted under the Natural Health Products Regulations to Health Canada were for
products containing Juniperus mexicana oil.
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Alpha-cedrene and alpha-gurjunene have been identified in vaping products, also
known as electronic cigarettes (US EPA 2019).

No definitive information is available concerning the potential use of T&T cedarwood oll
as a flavouring agent in foods sold in Canada. However, since T&T cedarwood oil is
identified as a food flavouring agent internationally, it is possible that this substance is
present as a flavouring agent in foods sold in Canada.

T&T cedarwood oil (cedarwood oil terpenes) is permitted in the United States (US) as a
synthetic flavouring substance or adjuvant that may be safely used in foods in
accordance with good manufacturing practice (GMP) (Burdock 2010; US CFR 2021a).

No definitive information is available concerning the potential uses of alpha-gurjunene
and beta-patchoulene in cosmetics, NHPs, food flavouring agents and food packaging,
and other products available to the general population in Canada.

Amboryl acetate

Amboryl acetate does not occur naturally in the environment. It is a chemical
synthesized from isolongifolene, polyformaldehyde, and acetic acid (Zhao and Li 1998;
Sell 2003; Kirk-Othmer 2012).

No definitive information is available concerning the potential use of amboryl acetate in
cosmetics, NHPs, foods and food packaging, and other products available to the
general population in Canada.

In Europe, amboryl acetate is reported as being used in cosmetics with a perfuming
function (Cosling 2021). It is also listed by IFRA as a fragrance ingredient used in
consumer goods (IFRA Standards Library 2021).

Triterpenoid subgroup 2 (enoxolone and allantoin glycyrrhetinic acid)

There is one discrete substance (enoxolone, also called glycyrrhetinic acid) and one
UVCB (allantoin glycyrrhetinic acid) in Triterpenoid subgroup 2. Enoxolone is either
derived from glycyrrhizic acid or isolated from the shredded roots of Glycyrrhiza glabra
(CIR 2007). Commonly known as licorice, Glycyrrhiza glabra is an herb native to central
and southwestern Asia and the Mediterranean region (Isbrucker and Burdock 2006;
VKM 2018). Fresh licorice roots typically contain 3% to 5% glycyrrhizic acid (Isbrucker
and Burdock 2006), while dried licorice root extracts contain between 4% and 25%
glycyrrhizic acid (WHO 2005; VKM 2018). Glycyrrhizic acid is composed of enoxolone
(the aglycone of glycyrrhizic acid) and a disaccharide of glucuronic acid (Isbrucker and
Burdock 2006). Glycyrrhizic acid is poorly absorbed from the gastrointestinal tract and is
hydrolysed to enoxolone by intestinal microflora in the gastrointestinal tract (WHO
2005).
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Allantoin glycyrrhetinic acid is a white-yellowish powder that is a derivative of allantoin
and enoxolone in molar ratios of 1:1, 1:2, or 1:3 (Becker et al. 2010). Generally,
enoxolone is used as a skin-conditioning agent in cosmetics (CIR 2007). Allantoin
glycyrrhetinic acid is also used as a skin-conditioning agent (EWG Skin Deep 2021).

Enoxolone is used in a number of products available to consumers such as
antiperspirant/deodorant, makeup products, massage products, skin and hair care
products (lotions/cleansers), and toothpaste. On the basis of notifications submitted
under the Cosmetic Regulations to Health Canada, enoxolone is used in more than 160
cosmetics in Canada, with the majority of the products (more than 90%) having a
concentration of less than or equal to 1% (personal communication, emails from the
Consumer and Hazardous Products Safety Directorate, Health Canada, to the Existing
Substances Risk Assessment Bureau, Health Canada, 2017, 2021; unreferenced).
There also are NHPs that contain enoxolone!! as a medicinal or non-medicinal
ingredient (personal communication, emails from the Natural and Non-prescription
Health Products Directorate, Health Canada, to the Existing Substances Risk
Assessment Bureau, Health Canada, 2017, 2021; unreferenced), as well as a NMl in
non-prescription drugs (NPDs) (personal communication, emails from the Therapeutic
Products Directorate, Health Canada, to the Existing Substances Risk Assessment
Bureau, Health Canada, 2017, 2021; unreferenced). Enoxolone is listed as
glycyrrhetinic acid with a medicinal and non-medicinal role in the NHPID (NHPID
[modified] 2024).

In Europe, enoxolone is reported as being used in cosmetics for its skin-conditioning
function, and allantoin glycyrrhetinic acid is reported as being used in cosmetics for its
skin protecting and soothing functions (Coslng 2021). Information from the EWG’s Skin
Deep Cosmetics Database website also suggests the use of allantoin glycyrrhetinic acid
in skin care products (moisturizers) (EWG Skin Deep 2021).

In the US, enoxolone is not identified as a food ingredient; however, licorice root and its
derivatives are Generally Recognized as Safe (GRAS) as food ingredients for the
functional uses of flavour enhancer, flavouring agent, and surface-active agent (US
CFR 2021b).

No definitive information is available concerning the potential use of allantoin
glycyrrhetinic acid in cosmetics, NHPs, foods and food packaging, and other products
available to the general population in Canada. Allantoin glycyrrhetinic acid was reported
to be used in 6 cosmetics, including shaving cream and skin care products (Becker et
al. 2010).

11 Applications submitted under the Natural Health Products Regulations to Health Canada were for
products containing glycyrrhetinic acid.
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Mimosa oil

Mimosa oil is a naturally occurring UVCB substance obtained from the Acacia
decurrens plant, which is native to Australia and is also grown in France and Italy
(Burdock 2010).

Mimosa oil is used in a number of products available to consumers such as skin and
hair care products (lotions/cleansers), fragrances, and massage products. Based on
notifications submitted under the Cosmetic Regulations to Health Canada, mimosa oil*?
is used in more than 740 cosmetics in Canada, with the majority of the products (more
than 90%) having a concentration of less than or equal to 3% (personal communication,
emails from the Consumer and Hazardous Products Safety Directorate, Health Canada,
to the Existing Substances Risk Assessment Bureau, Health Canada, 2017, 2022;
unreferenced). There also are NHPs that contain mimosa oil'® as a NMI (personal
communication, email from the Natural and Non-prescription Health Products
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau,
Health Canada, 2021; unreferenced). Preparations of Acacia decurrens that are listed
with a non-medicinal role in the NHPID include Acacia dealbata flower/stem extract,
Acacia decurrens flower extract, Acacia decurrens flower wax, and Acacia
decurrens/jojoba/sunflower seed wax/polyglyceryl-3 esters (NHPID [modified 2024]).

Mimosa oil is listed as a fragrance ingredient used in consumer goods by the IFRA
Standards Library (2021). Information from the EWG’s Skin Deep Cosmetics Database
website also suggests use of mimosa oil in skin care products (EWG Skin Deep 2021).

In the US, mimosa oil is reported to be used as a food flavouring agent in alcoholic and
non-alcoholic beverages, baked goods, candy, frozen dairy, and gelatins/puddings
(Burdock 2010).

Extracts, oils, absolutes, and other derivatives of mimosa flowers (Acacia decurrens var.
dealbata) may be safely used in foods in the US as natural flavouring substances and
natural adjuvants in accordance with the principles of GMP (US CFR 2021c). Mimosa
oil (FEMA number 2755) has been determined to be GRAS by the Flavor & Extract
Manufacturers Association (FEMA) Expert Panel (Hall and Oser 1965) and is listed in
the FEMA Flavor Library (FEMA ¢c2021).

12 Notifications submitted under the Cosmetic Regulations to Health Canada were for products containing
mimosa oil, mimosa absolute, Acacia decurrens extract, Acacia decurrens flower extract, Acacia
decurrens flower wax, and Acacia decurrens/jojoba/sunflower seed wax polyglyceryl-3-esters (CAS RNs
8031-03-6 and 93685-96-2).

13 Applications submitted under the Natural Health Products Regulations to Health Canada were for
products containing Acacia decurrens/Jojoba/sunflower seed wax/polyglyceryl-3 esters or Acacia
decurrens flower wax.
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No definitive information is available concerning the potential use of mimosa oil in foods
and food packaging, and other products available to the general population in Canada.

vy extract

Ivy extract is a naturally occurring UVCB substance obtained from the Hedera helix
plant, which is native to Europe and is grown in North America and Asia (Baharara et al.
2021). vy has a long history of use in traditional herbal medicine (Cwientzek et al. 2011,
Mendel et al. 2011).

lvy extract is used in a number of products available to consumers, such as
moisturizers, bath products, cleansers, hair care products, makeup products, and
massage products. On the basis of notifications submitted under the Cosmetic
Regulations to Health Canada, ivy extract!4 is used in more than 390 cosmetics in
Canada, with the majority of the products (more than 90%) having a concentration of
less than or equal to 1% (personal communication, emails from the Consumer and
Hazardous Products Safety Directorate, Health Canada, to the Existing Substances
Risk Assessment Bureau, Health Canada, 2017, 2021; unreferenced). There are also
NHPs that contain ivy extract'® as a medicinal or non-medicinal ingredient (personal
communication, email from the Natural and Non-prescription Health Products
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau,
Health Canada, 2021; unreferenced). Preparations of Hedera helix that are listed with a
medicinal or non-medicinal role in the NHPID include Hedera helix and Hedera helix
(Ivy) extract (NHPID [modified 2024]).

In Europe, ivy extract is reported as being used in cosmetics for its anti-dandruff, hair
conditioning, anti-caking, anti-microbial, astringent, skin conditioning, soothing, and
tonic functions (Cosling 2021). Information from the EWG’s Skin Deep Cosmetics
Database website also suggests use of ivy extract in skin and hair care products
(cleansers/lotions/sunscreens) (EWG Skin Deep 2021).

American ginseng extract

American ginseng extract is a naturally occurring UVCB substance that is typically
obtained by solvent extraction of Panax quinquefolium, which is a perennial herb
indigenous to North America (Kitts and Hu 2000; CIR 2012). Ginseng is widely used in
traditional medicine as an herbal remedy and is also used in cosmetics (Kitts and Hu

14 Notifications submitted under the Cosmetic Regulations to Health Canada were for products containing
Hedera helix extract, Hedera helix (ivy) extract, ivy (Hedera helix) extract, ivy extract, Hedera helix (ivy)
leaf extract, and Hedera helix (ivy) leaf/stem extract.

15 Applications submitted under the Natural Health Products Regulations to Health Canada were for
products containing preparations from the leaf, shoot, twigs in blossom, or flowering twigs of Hedera
helix.
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2000; CIR 2012). While various plant parts are used to obtain ginseng extract, the
majority of uses involve ginseng extract derived from the root (CIR 2012).

American ginseng extract is used in a number of products available to consumers such
as skin and hair care products (lotions, cleanser, shampoos, and conditioners) as well
as in makeup, mouthwash, toothpaste, fragrance, and massage products. On the basis
of notifications submitted under the Cosmetic Regulations to Health Canada, American
ginseng extract!® is used in over 190 cosmetics in Canada, with the majority of the
products (more than 80%) having a concentration of less than or equal to 1% (personal
communication, emails from the Consumer and Hazardous Products Safety Directorate,
Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada,
2017, 2021; unreferenced).

There are also NHPs that contain American ginseng extract!’ as a medicinal or non-
medicinal ingredient (personal communication, email from the Natural and Non-
prescription Health Products Directorate, Health Canada, to the Existing Substances
Risk Assessment Bureau, Health Canada, 2021; unreferenced). Preparations of Panax
guinquefolius that are listed with a medicinal or non-medicinal role in the NHPID include
Panax quinquefolius, Panax quinquefolius root extract, and radix panacis quinquefolii
(NHPID [modified 2024]).

No definitive information is available concerning the potential uses of American ginseng
extract in foods and food packaging, or other products available to the general
population in Canada. Ginseng (Panax quinquefolius or Panax ginseng; CAS RN
84650-12-4) had an annual world production of 22 154 000 Ibs (10 049 000 kg) in 1993
(Burdock 2010). Ginseng is known to be consumed as herbal teas and in chewing gums
and candies (Burdock 2010).

In addition, American ginseng extract may be present in hair dye kits (CPID c2021).
Similarly, information from the EWG’s Skin Deep Cosmetics Database website suggests
use of American ginseng extract in skin and hair care products (cleansers, lotions,
sunscreens) (EWG Skin Deep 2021). In Europe, American ginseng extract (Panax
guinquefolius root extract) is reported as being used in cosmetics for its astringent
function (Cosing 2021).

16 Notifications submitted under the Cosmetic Regulations to Health Canada were for products containing
Panax quinquefolius extract, Panax quinquefolium root extract, and ginseng extract.

17 Applications submitted under the Natural Health Products Regulations to Health Canada were for
products containing preparations from the branch, flower, herb top, leaf, rhizome, or root of Panax
quinquefolius.
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5. Environmental fate and behaviour
5.1 Environmental persistence and potential for bioaccumulation

According to models used in ERC (ECCC 2016b), alpha-cedrene, beta-cedrene,
cedarwood oil, and Texan cedarwood oil are expected to persist in sediment but are not
expected to persist in air, water, or soil. The half-lives of thujopsene, alpha-gurjunene,
enoxolone, allantoin glycyrrhetinic acid, mimosa oil, ivy extract, and American ginseng
extract indicate that these substances are expected to persist in water, sediment, and
soil but are not expected to persist in air. Beta-patchoulene, T&T cedarwood oil, and
amboryl acetate are not expected to persist in air, water, sediment, or soil.

Given their high log Kow and high bioconcentration factors (ECCC 2016b), alpha-
cedrene, thujopsene, alpha-gurjunene, beta-patchoulene, beta-cedrene, cedarwood oill,
T&T cedarwood oil, and Texan cedarwood oil are expected to significantly
bioaccumulate in organisms. Although the log Kow values for amboryl acetate,
enoxolone, and allantoin glycyrrhetinic acid are high, the bioconcentration factors for
these substances are low (456.6, 757.7, and 840.4 L/kg, respectively). In addition,
although the log Kow values for American ginseng extract range from low to high (see
section 3), the bioconcentration factor for this substance is also low (93.0 L/kg). As a
result, amboryl acetate, enoxolone, allantoin glycyrrhetinic acid, and American ginseng
extract are not expected to significantly bioaccumulate in organisms (ECCC 2016b).

Although most of the bioconcentration factor (BCF) data generated from ECCC (2016b)
had applied the CATALOGIC model on suitable representative structures, mimosa oil
and ivy extract showed results that were outside of the model’'s domain. Therefore, the
Arnot-Gobas model (Arnot et al. 2010) was applied to the components of the UVCBs,
which indicate a low bioaccumulation potential for both substances. The BCFs values
for the individual components were low, ranging from 36 L/kg to 212 L/kg and from
262 L/kg to 1820 L/kg for mimosa oil and ivy extract, respectively. There were also no
empirical data available from the literature on the UVCB’s components. In addition, it
should be noted that there is reduced bioavailability in water for chemicals with a high
log Kow (that is, some of the components of mimosa oil and ivy extract), which can
reduce chemical absorption efficiency in fish gills (Arnot et al. 2010). For substances
with a log Kow greater than 7, chemical absorption efficiency declines as diffusion
becomes controlled by dissolution in agueous layers (Arnot et al. 2010).

Therefore, it is expected that alpha-gurjunene, beta-cedrene, cedarwood oil, and Texan
cedarwood oil will persist in the environment and bioaccumulate in organisms. Alpha-
cedrene and thujopsene, which are main components of cedarwood oil (representing
21.1% to 38%, and 27.6% of its composition, respectively) and Texan cedarwood oll
(representing 35% to 60.4% and 15% to 30.7% of its compaosition, respectively), are
also expected to persist in the environment and to have a high bioaccumulation
potential.
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6. Potential to cause ecological harm
6.1 Characterization of ecological risk

The ecological risks of the substances in the Tricyclic Sesquiterpenes and Triterpenoids
Group were characterized using the ERC approach (ECCC 2016a). The ERC is a risk-
based approach that considers multiple metrics for both hazard and exposure, with
weighted consideration of multiple lines of evidence for determining risk classification.
The various lines of evidence are combined to discriminate between substances of
lower or higher potency and lower or higher potential for exposure in various media.
This approach reduces the overall uncertainty with risk characterization compared to an
approach that relies on a single metric in a single medium (for example, median lethal
concentration) for characterization. The following summarizes the approach, which is
described in detail in ECCC (2016a). It is also noted that since American ginseng
extract is a UVCB substance and could not be suitably represented by a single chemical
structure, a manual judgment-based approach to its classification was used.

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 (for example, OECD QSAR Toolbox
2014), from responses to surveys issued pursuant to section 71 of CEPA, or they were
generated using selected (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 (for example, classification consistency, margin of
exposure) to refine the preliminary classifications of hazard or exposure. However, in
the case of American ginseng extract, hazard and exposure could not be fully profiled
because of the lack of a representative structure to estimate needed properties and the
lack of empirical data for these properties. Therefore, manual classification of hazard
and exposure was performed by examining the UVCB constituents, analyzing
information submitted in response to a CEPA section 71 survey, making decisions on
the basis of consideration of similar substances, and/or application of expert judgment.

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. The 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,
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representing a low potential for exposure. The second step reviewed low risk potential
classification outcomes using relatively conservative, local-scale (that is, 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.

The ERC uses a weighted approach to minimize the potential for both over and under
classification of hazard and exposure and of subsequent risk. The balanced approaches
for dealing with uncertainties are described in greater detail in ECCC (2016a). The
following describes 2 of the more substantial areas of uncertainty. Error with empirical
or modelled acute toxicity values could result in changes in classification of hazard,
particularly metrics relying on tissue residue values (that is, mode of toxic action), many
of which are predicted values from (Q)SAR models (OECD QSAR Toolbox 2014).
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 analysis. Error with underestimation of acute toxicity will be mitigated
through the use of other hazard metrics such as structural profiling of mode of action,
reactivity, and/or estrogen binding affinity. Changes or errors in chemical quantity could
result in differences in classification of exposure as the exposure and risk classifications
are highly sensitive to emission rate and use quantity. The ERC classifications thus
reflect exposure and risk in Canada on the basis of what is estimated to be the current
use quantity and may not reflect future trends.

In addition, it should be noted that in this assessment, evaluation of the potential to
cause ecological harm considered each substance individually. If exposure to multiple
substances occurs simultaneously, this could result in cumulative effects on organisms
and potentially present a higher risk. The potential for cumulative effects and how they
may manifest in the environment were not further investigated due to the low ecological
risk classification of these substances considering both ecological exposure and hazard
under the ERC approach.

Critical data and considerations used to develop the substance-specific profiles for the
substances in the Tricyclic Sesquiterpenes and Triterpenoids Group and the hazard,
exposure, and risk classification results are presented in ECCC (2016b).

The hazard and exposure classifications for the 14 substances in the Tricyclic
Sesquiterpenes and Triterpenoids Group are summarized in Table 6-1.

Table 6-1. Ecological risk classification results for the substances in the Tricyclic
Sesquiterpenes and Triterpenoids Group

Substance ERC hazard ERC exposure ERC risk
classification classification classification
Alpha-cedrene low low low
Thujopsene high low low
Alpha-gurjunene high low low
Beta-patchoulene low low low
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Beta-cedrene low low low
Cedarwood oil low low low
T&T cedarwood oil | low low low
Texan cedarwood | low low low
oil

Amboryl acetate moderate low low
Enoxolone high low low
Allantoin high low low
glycyrrhetinic acid

Mimosa oil low moderate low
Ivy extract low low low
American ginseng | high low low
extract

On the basis of both low hazard and low exposure classifications, according to
information considered under the ERC, alpha-cedrene, beta-patchoulene, beta-cedrene,
cedarwood oil, T&T cedarwood oil, Texan cedarwood oil, and ivy extract were classified
as having a low potential for ecological risk. It is unlikely that these substances are
resulting in concerns for the environment in Canada.

According to information considered under the ERC, thujopsene, alpha-gurjunene,
enoxolone, allantoin glycyrrhetinic acid, and American ginseng extract were classified
as having a low exposure potential. Thujopsene, alpha-gurjunene, enoxolone, and
allantoin glycyrrhetinic acid were classified as having a high hazard potential on the
basis of their high potential to cause adverse effects in aquatic food webs. Enoxolone
was also classified as having a high hazard potential on the basis of the agreement
between its reactive mode of action and elevated ecotoxicity ratio, both of which
suggest that this chemical is likely of high potency, and structural alerts from OECD
QSAR Toolbox (2014), which identified this substance as being a potential endocrine
receptor binder. American ginseng extract was classified as having a high hazard
potential through a conservative manual classification that was applied due to
uncertainties in the model outcomes for this substance. These 5 substances were
classified as having a moderate potential for ecological risk; however, the risk
classifications were decreased to low following the adjustment of risk classification
based on current use quantities (see section 7.1.1 of the ERC approach document
[ECCC 2016a]). The potential effects and how they may manifest in the environment
were not further investigated due to the low exposure potential of these substances. It is
unlikely that thujopsene, alpha-gurjunene, enoxolone, allantoin glycyrrhetinic acid, and
American ginseng extract are resulting in concerns for the environment in Canada.

According to information considered under the ERC, amboryl acetate was classified as
having a low exposure potential. This substance was classified as having a moderate
hazard potential on the basis of its moderate potential to cause adverse effects in
aquatic food webs. Amboryl acetate was classified as having a low potential for
ecological risk. The potential effects and how they may manifest in the environment
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were not further investigated due to the low exposure potential of this substance. It is
unlikely that this substance is resulting in concerns for the environment in Canada.

According to information considered under the ERC, mimosa oil was classified as
having a moderate exposure potential on the basis of a long overall persistence (that is,
the sum of chemical half-lives in all media weighted by the mass fraction of the chemical
in the medium) and a moderate reported use quantity according to information
submitted in response to a CEPA section 71 survey (Environment Canada 2013).
Mimosa oil was classified as having a low hazard potential and low potential for
ecological risk. Although the current use patterns result in a moderate exposure
potential, considering the low hazard potential, mimosa oil is unlikely to be resulting in
concerns for the environment in Canada.

7. Potential to cause harm to human health

7.1 Tricyclic Sesquiterpene subgroup 1 (alpha-cedrene, thujopsene,
alpha-gurjunene, beta-patchoulene, beta-cedrene, cedarwood oil, T&T
cedarwood oil, and Texan cedarwood oil)

7.1.1 Exposure assessment
Environmental media

Given the low manufacture and import quantity values (<1000 kg/substance) of the
substances submitted in response to a CEPA section 71 survey (Environment Canada
2013), significant exposure to alpha-cedrene, thujopsene, alpha-gurjunene, beta-
patchoulene, beta-cedrene, cedarwood oil, T&T cedarwood oil, and Texan cedarwood
oil from environmental media is not expected in Canada. No reports of monitoring for
alpha-cedrene, alpha-gurjunene, beta-patchoulene, cedarwood oil, T&T cedarwood oil,
and Texan cedarwood oil in environmental media in Canada or elsewhere were
identified.

In the US, thujopsene has been measured in indoor air in 9 homes at average
concentrations of 5.3 pg/m? (range of 2.9 pg/m? to 8.8 pug/m?) and 5.9 ug/m?3 (range of
3.2 pg/m?3 to 9.8 pg/m?) in the basement and on the main floor, respectively (Ryan and
Beaucham 2013). Alpha-cedrene and beta-cedrene have been measured in indoor air
in China in 20 homes, and levels were reported to be below the detection limit (BDL to
13 pg/m? and BDL to 12.9 pg/m3, respectively; Norris et al. 2019).

Food
Cedarwood oil and Texan cedarwood oil are identified as incidental additives as

components in food-contact surface cleaners, dish detergents, hand cleaners, and
degreaser cleaners (personal communication, email from the Food Directorate, Health
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Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 2021;
unreferenced).

T&T cedarwood oil is identified as a food flavouring agent internationally; as such, it is
possible that this substance is present as a flavouring agent in foods sold in Canada.
The Fenaroli’'s Handbook of Flavor Ingredients reports the estimated per capita
(“individual”) intake of T&T cedarwood oil from its use as a food flavouring agent to be
1.412 x 10! pg/kg bw/day for the US population on the basis of production volumes
reported by the food industry (Burdock 2010). In the absence of data on the actual use,
if any, of T&T cedarwood oil as a flavouring agent in foods sold in Canada, the per
capita intake estimate for the US population (Burdock 2010) is an acceptable estimate
of possible Canadian dietary exposure for the general population 1 year of age and
older to this substance from its potential use as a food flavouring agent (personal
communication, email from the Food Directorate, Health Canada, to the Existing
Substances Risk Assessment Bureau, Health Canada, 2021; unreferenced).

Exposure from natural occurrence in foods

Alpha-cedrene, thujopsene, alpha-gurjunene, beta-patchoulene, and beta-cedrene are
reported to occur naturally at low levels in a small number of foods and essential oils
(VCF 2021). There is expected to be limited, if any, dietary exposure to these
substances from their natural presence in foods and in the plant materials used to
obtain the essential oils.

Products available to consumers

Alpha-cedrene

Alpha-cedrene is used in products available to consumers, such as fragrances at 1%,
shaving products at 0.1%, and air freshener products (for example, plug-in and car vent
clip) at 1% (SDS Search Tool 2019). Alpha-cedrene is also used in leather maintenance
spray, and exposure was quantified at an assumed maximum concentration of 5%. In
addition, alpha-cedrene is identified in toilet or urinal cleaning or deodorizing product
(automatic toilet bowl cleaner), and exposure was quantified at an assumed maximum
concentration of 10% (ACI 2021).

Cedarwood oil

To evaluate the potential for exposure to cedarwood oil from cosmetics and NHPs
applied by the dermal and inhalation routes, sentinel scenarios were selected on the
basis of a combination of use frequencies and reported concentrations of cedarwood oil
in these products. These selected sentinel scenarios represented the highest
exposures, relative to other dermally applied cosmetics, as well as NHPs where
cedarwood oil is used as a NMI, on the basis of identified products reported to contain
the substance. Exposure to cedarwood oil from the use of massage oil, fragrance,
deodorant/antiperspirant (solid), body and face moisturizer, conditioner (leave-on),
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shampoo, hair perm/straighteners, bath product (salt, oil), body cleanser (solid and
liquid), body exfoliant, facial makeup (liquid foundation), shaving cream (face and body),
aftershave (face), after hair removal product (body), body adhesive, antiseptic skin
cleanser (spray) (NHP), counterirritant (spray) (NHP), irritation relief balm (NHP),
aromatherapy — liquid for steam bowl inhalation (NHP), aromatherapy — liquid for
diffuser inhalation (NHP), aromatherapy — respiratory spray (NHP), and acne therapy
(gel) (NHP) were considered to be the sentinel scenarios for dermal applications (Table
7-1 and Table 7-2).

Exposure to cedarwood oil by the oral route from the use of lip balm, mouthwash, and
toothpaste were also assessed (personal communication, emails from the Consumer
and Hazardous Products Safety Directorate, Health Canada, to the Existing Substances
Risk Assessment Bureau, Health Canada, 2017, 2021; unreferenced).

Information from the American Cleaning Institute (ACI) website indicates potential use
of cedarwood oil as a fragrance in all-purpose cleaners at 0.01% to 10%, dish care
products at 0.01% to 1%, and laundry care products at 0.01% to 10% (ACI 2021).
Where concentration information was unavailable, assumed maximum concentrations of
10% in toilet or urinal cleaning or deodorizing product were used to derive the exposure
estimates (ACI 2021). In addition, cedarwood oil has been identified in various air
freshener products (for example, candle, spray, liquid plug-in, and solid gel). Exposure
was quantified from plug-in air freshener product at an assumed maximum
concentration of 5%.

Texan cedarwood oil

Texan cedarwood oil is used in products available to consumers. Exposure to Texan
cedarwood oil from the use of a massage oil, fragrance, deodorant/antiperspirant
(solid), moisturizer (body, face), shampoo, temporary hair dye, hairspray, bath product
(salt, foam/bubbles), body cleanser (solid), body exfoliant, facial makeup (liquid
foundation), and shaving cream (body) were considered to be the sentinel scenarios for
cosmetics (personal communication, emails from the Consumer and Hazardous
Products Safety Directorate, Health Canada, to the Existing Substances Risk
Assessment Bureau, Health Canada, 2017, 2021; unreferenced). Texan cedarwood oll
is used in cleaning products such as laundry detergent, and potential exposure to Texan
cedarwood oil from its use in liquid laundry detergent was quantified by the inhalation
and dermal routes. Texan cedarwood oil has also been identified in air freshener
products (for example, wax melt, solid gel), and exposure was quantified from air
freshener wax melt. Texan cedarwood oil is also identified in toilet or urinal cleaning or
deodorizing product, and exposure was quantified at a concentration of 1%.

Other Tricyclic Sesquiterpene subgroup 1 substances (thujopsene, alpha-gurjunene,
beta-patchoulene beta-cedrene, and T&T cedarwood oil)

There were no identified products containing thujopsene, alpha-gurjunene, beta-
patchoulene, and beta-cedrene available to consumers in Canada; therefore, human
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exposure is considered to be minimal. As mentioned, T&T cedarwood oil is identified as
a food flavouring agent internationally; and as such, it is possible that this substance is
present as a flavouring agent in foods sold in Canada. There were no identified
products containing T&T cedarwood oil available to consumers in Canada. Therefore,
human exposure from this substance is considered to be minimal.

DIY

For the use of 100% cedarwood oil and Texan cedarwood oil in DIY products, the
highest daily exposures expected to occur from the use of the oil were in aroma
diffuser/air freshener, massage oil, body moisturizer, bath oil, and facial steamer/mist
and as a liquid floor cleaner. Although the upper concentration reported for cedarwood
oil and Texan cedarwood oil used in massage oil is assumed to be 100%, massage oils
are typically diluted prior to use. It is reported that essential oils and extracts used in
body products are typically diluted to concentrations of between 1% and 4% (Tisserand
Institute 2021). On the basis of this information, the maximum concentration of
cedarwood oil or Texan cedarwood oil in DIY body moisturizer was assumed to be 3%
(RIVM 2006).

Dermal absorption

To estimate of the amount of product available for inhalation exposure after dermal
exposure to the Tricyclic Sesquiterpene subgroup 1, a dermal absorption value of 25%
was used for all Tricyclic Sesquiterpene subgroup 1 substances on the basis of
available information and the following considerations:

e Alpha-cedrene (204.35 g/mol), a representative Tricyclic Sesquiterpene
subgroup 1 substance, has a similar molecular weight to acetyl cedrene
(246.39 g/mol) and 1-(1,2,3,4,5,6,7,8-octahydro-2,3,8,8-tetramethyl-2-
naphthalenyl) ethanone (OTNE; 234.38 g/mol) and also has a moderate vapour
pressure. All 3 substances (acetyl cedrene, OTNE, and alpha-cedrene) have low
water solubility (0.01 mg/L to 10 mg/L) and moderate log Kow (3-6) values. This
would suggest that the dermal absorption potential of alpha-cedrene would be
similar to that of these substances.

e A maximum dermal absorption value of 25% was considered on the basis of an
in vitro human dermal absorption study for analogue substances, acetyl cedrene,
and OTNE (Belsito et al. 2013). In this study, dermal absorption rates of 11% and
15% were noted for acetyl cedrene and OTNE after 48 hours of exposure to 1%
w/v of the substances in ethanol. However, the overall recovery was less than
70% for these substances. Due to limited study details and recovery, the
maximum dermal absorption rate was conservatively adjusted.

Inhalation exposure

The Tricyclic Sesquiterpene subgroup 1 substances have vapour pressures ranging
from 0.0184 Pa to 9.37 Pa and are considered to be volatile. Therefore, exposure by the
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inhalation route was also quantified for the sentinel scenarios. To account for the
amount of product absorbed by the dermal route, the product amount available for
inhalation was adjusted by 75%. For body lotion, since the product amount for inhalation
was adjusted for the exposed surface area and since this value was less than 75% of
the product amount, no further adjustment was made to the product amount.

Exposure estimates for the lowest and highest exposed age groups from cosmetics that
contain Tricyclic Sesquiterpene subgroup 1 substances are summarized in Table 7-1.
Estimated dermal, inhalation, and oral exposures to Tricyclic Sesquiterpene subgroup 1
substances from the use of NHPs and other products are presented in Table 7-2 and
Table 7-3, respectively. In addition, exposure estimates for the lowest and highest
exposed age groups from DIY products were calculated and are summarized in Table

7-4.

Table 7-1. Estimated dermal, oral, and/or inhalation exposures to Tricyclic
Sesquiterpene subgroup 1 substances from the use of cosmetics

Product % in Dermal? Inhalation? Oral?
scenario product | (mg/kg bw/day) (mg/kg (mg/kg
bw/day)?2 bw/day)

Massage oil° 3 1.30 (adults) to 6.12 x 102 Not applicable
(cedarwood oail, 8.57(0to 5 (adults) to
Texan months) 1.24 x 1071 (1
cedarwood oil) year)
Fragrance 100 6.33 (14 to 18 1.50 x 101 Not applicable
(cedarwood oil) years) to (adults) to

18.70 (2t0o 3 2.63 x 101 (2

years) to 3 years)
Fragrance 30 1.93 (adults) to 451 x 102 Not applicable
(Texan 561 (2to 3 (adults) to
cedarwood oil) years) 8.19 x 102 (2

to 3 years)
Fragrance 1 0.06 (14 to 18 3.62 x 10 Not applicable
(alpha- years) to 0.19 (2 | (adults) to 7.40
cedrene) to 3 years) x10%(2to 3
years)

Deodorant/anti | 42 4.40 (9to 13 6.62 x 102 (9 Not applicable
perspirant years) to 7.45 to 13 years) to
(solid) (14 to 18 years) | 1.26 x 101 (14
(cedarwood oil) to 18 years)
Deodorant/anti | 10 1.05(9to 13 1.56 x 102 (9 Not applicable
perspirant years) to 1.77 to 13 years) to
(solid) (Texan (14 to 18 years) | 3.08 x 102 (14
cedarwood oil) to 18 years)
Body 10 13.51 (adults) to | 7.63 x 1072 Not applicable
moisturizer 31.75(0to 5 (0 to 5 months)
(cedarwood oil, months) to 1.69 x 101
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Product % in Dermal? Inhalation? Oral@
scenario product | (mg/kg bw/day) (mg/kg (mg/kg
bw/day)? bw/day)

Texan (14 to 18
cedarwood oil) years)
Face 10 2.42 (14 to 18 9.27 x 102 (9 Not applicable
moisturizer years) to 4.05 to 13 years) to
(cedarwood oil) (adults) 1.57 x 101

(adults)
Face 5 1.21(14to 18 6.29 x 102 (9 Not applicable
moisturizer years) to 2.03 to 13 years) to
(Texan (adults) 1.04 x 101
cedarwood oil) (adults)
Conditioner 14 2.26 (14 to 18 9.23 x 102(14 | Not applicable
(leave-on) years) to 4.85 (2 |to 18 years) to
(cedarwood oil) to 3 years) 1.35 %101 (4 to

8 years)
Shampoo 5 8.39 x 102 (14 to | 1.47 x 10 (2 Not applicable
(cedarwood oail, 18 years) to 3.10 | to 3 years) to
Texan x101(0to5 2.78 x 104 (1
cedarwood oil) months) year)
Hair 0.1 0.11 (adults) to 1.60 x 10 (14 | Not applicable
perm/straighten 0.29(4t0 8 to 18 years) to
ers (cedarwood years) 2.51 x10° (4 to
oil) 8 years)
Temporary hair | 0.1 4.73 x 1072 7.55 x 10 Not applicable
dye (Texan (adults) to 1.52 x | (adults) to 1.79
cedarwood oil) 101 (4t0 8 x 103 (4t0 8

years) years)

Hairspray 5 0.16 (14 to 18 9.79 x 10 Not applicable
(Texan years) to 0.43 (4 | (adults) to 2.32
cedarwood oil) to 8 years) x 103 (4t0 8

years)
Bath product 10 1.09 x 102 3.21 x 102 (9 Not applicable
(salt) (adults) to 1.39 x | to 13 years) to
(cedarwood oil, 102 (9to 13 4.72 x 102
Texan years) (adults)
cedarwood oil)
Bath product 5 9.32x10%(9to |1.85x10°(0 Not applicable
(foam/bubbles) 13 years) to 2.99 | to 5 months) to
(Texan x102(14t0 18 |1.04 x 103
cedarwood oil) years) (adults)
Bath product 3.5 6.53x10%(9to |4.05x10%(0 Not applicable

(cedarwood oil)

13 years) to 2.09
x 102 (14 to 18
years)

to 5 months) to
2.24 x 102 (14
to 18 years)
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Product % in Dermal? Inhalation? Oral@
scenario product | (mg/kg bw/day) (mg/kg (mg/kg
bw/day)? bw/day)
Body cleanser | 100 0.18 (adults) to 8.08 x 103 (0 to | Not applicable
(solid) 0.31(0to 5 5 months) to
(cedarwood all, months) 2.14 x 102 (14
Texan to 18 years)
cedarwood oil)
Body cleanser |3 0.06 (adults) to 6.61 x 10 (0 Not applicable
(liquid) 0.26 (0Oto 5 to 5 months) to
(cedarwood oil) months) 1.54 x 103 (14
to 18 years)
Body exfoliant |1 0.14 (adults) to 2.93 x 103 Not applicable
(Texan 0.16 (14 to 18 (adults) to 3.69
cedarwood oil) years) x 103 (14 to 18
year)
Body exfoliant | 3 0.41 (adult) to 1.06 x 103 Not applicable
(cedarwood oil) 0.48 (14 to 18 (adults) to 1.28
years) x 103 (14 to 18
year)
Facial makeup | 0.3 1.98 x 102 (14 to | 8.21 x 10 (14 | Not applicable
(liquid 18 years) to 4.43 | to 18 years) to
foundation) x 102 (4t0 8 1.25x 103 (4
(cedarwood oil, years) to 8 years)
Texan
cedarwood oil)
Lip balm 3 Not applicable Not applicable | 1.78 x 102
(cedarwood oil) (adults) to 4.4 x
102 (2to 3
years)
Mouthwash 0.1 Not applicable Not applicable | 2.02 x 102 (9
(cedarwood oil) to 13 years) to
4.4 x 102 (2 to
3 years)
Toothpaste 0.5 Not applicable Not applicable | 1.35 x 1072
(cedarwood oil) (adults) to 2.03
x 101 (2t0o3
years)
Shaving cream | 5 4.59 x 1072 3.47 x 10 (14 | Not applicable
(face) (adults) to 7.62 x | to 18 years) to
(cedarwood oil) 102 (9to 13 4.25 x 104
years) (adults)
Shaving cream | 10 0.17 (adults) to 2.06 x 1072 Not applicable
(body) (Texan 0.24 (910 13 (adult) to 2.45
cedarwood oil) years) x 102 (9to 13

years)
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Product % in Dermal? Inhalation® Oral®

scenario product | (mg/kg bw/day) (mg/kg (mg/kg
bw/day)? bw/day)

Shaving cream | 6.66 0.11 (adults) to 1.49 x 107? Not applicable

(body) (alpha-

(adults) to 2.36 x

(adults) to 1.69

(body) 0.16 (9to 13 (adults) to 1.76
(cedarwood oil) years) x 102 (9to 13
years)
Shaving cream | 0.1 1.72 x 10 1.42 x 10 Not applicable

(cedarwood oil)

0.16 (14 to 18
years)

(adults) to 6.67
x 10 (14 to 18

cedrene) 102 (9to 13 x 10 (14 to 18

years) years)
Aftershave 5 1.08 (adults) to 5.71 x 1072 Not applicable
(face) 1.99 (9to 13 (adults) to 9.60
(cedarwood oil) years) x 102(9to 13

years)

After hair 3 2.88 (adults) to | 4.69 x 1072 Not applicable
removal 3.93(9t0 13 (adults) to 5.96
product (body) years) x 102 (9 to 13
(cedarwood oil) years)
Body adhesive | 0.1 0.14 (adults) to 5.31 x 10°3 Not applicable

years)

a See Appendix A for calculation details.

b Although the upper concentration reported for massage oil containing cedarwood oil was 100%, massage oils are
typically diluted prior to use. Thus, the maximum concentration of cedarwood oil in a massage oil was assumed to be

3% (RIVM 2006).

Table 7-2. Estimated dermal and/or inhalation exposure estimates to Tricyclic
Sesquiterpene subgroup 1 substances from the use of NHPs

Product scenario % in product Dermal? Inhalation?
(mg/kg bw/day) (mg/kg bw/day)
Antiseptic skin 0.05 1.44 x 102 (14to |1.62x10°(14to
cleanser (spray) 18 years) to 18 years) to 3.05 x
(NHP) (cedarwood 4.25x102(2to3 | 10° (4 to 8 years)
oil) years)
Antiseptic skin 0.05 0.22 (adults) to 2.30 x 10
cleanser (spray) 1.06 (2 to 3 years) | (adults) to 6.92 x
(NHP)? 104 (2 to 3 years)
(cedarwood oil)
Counterirritant 2 0.42 (adults) to 9.35 x 10
(spray) (NHP) 0.74 (9to 13 (adults) to 1.52 x
(cedarwood oil) years) 103 (9to 13
years)
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Product scenario % in product Dermal? Inhalation?@
(mg/kg bw/day) (mg/kg bw/day)

Irritation relief 1.21 0.90 (adults) to 1.45 x 10

balm (NHP) 3.03 (1 year) (adults) to 3.43 x

(cedarwood oil) 10 (4 to 8 years)

Aromatherapy — 5 Not applicable 1.49 x 103

Liquid for steam (adults)

bowl inhalation

(NHP) (cedarwood

oil)

Aromatherapy — 5 Not applicable 5.10 x 1072

Liquid for diffuser (adults)

inhalation (NHP)

(cedarwood oil)

Aromatherapy — 0.68 Not applicable 3.19 x 10+

Respiratory spray (adults)

(NHP) (cedarwood

oil)

Acne therapy (gel) | 0.02 1.22 x 107? 4.69 x 10

(NHP) (cedarwood (adults) to 1.57 x | (adults) to 5.64 x

oil) 102 (9to 13 104 (14 to 18

years) years)

Abbreviation: NHP, natural health product

a See Appendix A for calculation details.

b For situations of public health concern, the use of antiseptic skin cleanser among the general population may
increase up to 25 uses per day (personal use by adults, increased use by children in schools and childcare facilities)
(RIVM 2021a).

Table 7-3. Estimated dermal, inhalation, and/or oral exposures to Tricyclic
Sesquiterpene subgroup 1 substances from the use of other products

Product % in product Dermal? Inhalation® Oral?

scenario (mg/kg (mg/kg (mg/kg
bw/day) bw/day) bw/day)

Air freshener | 1 7.20 x 1072 4.69 x 103 Not applicable

(plug-in) (adults) (adults) to

(alpha- 1.67 x 102 (1

cedrene) year)

Air freshener | 1 3.80 x 1072 6.94 x 103 Not applicable

(wax melt) (adults) (adults) to

(Texan 2.47 x 102 (1

cedarwood oil) year)

Liquid laundry |1 1.10 x 101 7.30 x 10° Not applicable

detergent (adults) (adults)

(handwash)®

36



Product
scenario

% in product

Dermal?

(mg/kg
bw/day)

Inhalation?

(mg/kg
bw/day)

Oral?

(mg/kg
bw/day)

(Texan
cedarwood oil)

Liquid laundry
detergent
(machine
wash)¢ (Texan
cedarwood oil)

7.42 x 1072
(adults)

6.13 x 10°
(adults)

Not applicable

Liquid laundry
detergentd
(Texan
cedarwood oil)

2.74 x 103
(1 year)

Not applicable

7.64 x 1077
(1 year)

Leather
maintenance
spray (alpha-
cedrene)

3.97 x 101
(adults)

2.86 x 103
(adults)

Not applicable

Toilet or urinal
cleaning or
deodorizing
product
(automatic
toilet bowl
cleaner)
(alpha-
cedrene)

10

Negligible

2.02 x 101 (2
to 3 years)

Not applicable

Toilet or urinal
cleaning or
deodorizing
product
(application)
(Texan
cedarwood oil)

5.22 x 1072
(adults)

5.92 x 10°®
(adults)

Not applicable

a See Appendix A for calculation details.
b Estimated exposure from mixing, loading, handwashing, and hanging laundry.

¢ Estimated exposure from mixing, loading, and hanging laundry.

d Estimated exposure through migration from washed textiles for 1 year.
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Table 7-4. Estimated dermal, inhalation, and/or oral exposures to cedarwood oil
and Texan cedarwood oil from the use of DIY products

exposure to
cleaned floorsd

Product % in product Dermal? Inhalation? Oral?
scenario (mg/kg (mg/kg (mg/kg
bw/day) bw/day) bw/day)
Aroma 100 1.29 (adults) to | 0.55 (adults) to | Not applicable
diffuser/air 2.27 (9t0 13 0.89 (9to 13
freshener years) years)
(inhalation and
refill)
Aroma 100 Not applicable | 1.30 (4to 8 Not applicable
diffuser/air years) to 1.96
freshener (1 year)
(bystander
exposure)
Massage oil 3 1.30 (adult) to | 6.12 x 1072 Not applicable
8.57(0to5 (adults) to 1.24
months) x 101 (1 year)
Body 3 4.05 (adults) to | 2.35x 102 (0 Not applicable
moisturizer 9.52(0to5 to 5 months) to
months) 5.13 x 102 (14
to 18 years)
Bath oil 100 9.40 x 103 4.16 x 10 Not applicable
(adults) to (9 to 13 years)
1.20 x 107? to 8.86 x 103
(9 to 13 years) | (adults)
Facial 100 1.42 (adults) to | 0.43 (adults) to | Not applicable
steamer/mist® 457 (4108 1.03(4to 8
(application) years) years)
Facial 100 Not applicable | 4.61 x 101 (1 Not applicable
steamer/mist® year)
(bystander
exposure)
Liquid floor 100 9.17 x 1072 2.24 x 10 Not applicable
cleaner® (adults) (adults)
Post- 100 3.48 x 1072 8.00 x 10 2.61 x 103
application (1 year) (1 year) (1 year)

a See Appendix B for calculation details.
b After a total of 4 hours of exposure; once the device is turned off after 20 minutes of use, it is assumed that the
person remains in the room for 3 hours and 40 minutes.
¢ Estimated exposure from mix/load and application.

d Estimated exposure through migration from cleaned floors for 1 year.
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7.1.2 Health effects assessment

There is no empirical information or international assessment for alpha- and beta-
cedrene, thujopsene, alpha-gurjunene, beta-patchoulene, Texan cedarwood oil and
T&T cedarwood oil.

Alpha- and beta-cedrene are organic compounds classified as tricyclic sesquiterpenes,
alkenes, and isomers of each other (91.77% of structural similarity on the OECD QSAR
Toolbox (2019)) and share similar physical-chemical properties.

In the OECD QSAR Toolbox (2019), thujopsene, alpha-cedrene, alpha-gurjunene, and
beta-patchoulene had similar structures and metabolites identified by the in vivo rat
metabolism simulator, and all 4 substances are tricyclic sesquiterpenes with
cycloalkane and unsaturated carbocyclic fragment. Most of the OECD QSAR Toolbox
(2019) flags (for example, DNA binding or estrogen-receptor binding, except for protein
binding glutathione [moderate reactivity], toxic hazard classification from Cramer [low
Class1], rainbow trout estrogen receptor expert system —US EPA [multicyclic
hydrocarbons]) were negative for all 4 substances. Alpha-cedrene was determined to be
the most suitable analogue for thujopsene, alpha-gurjunene, and beta-patchoulene.

Since thujopsene and alpha- and beta-cedrene are identified as major components of
T&T cedarwood, Texan cedarwood, and cedarwood oils, the data on cedarwood oil was
used to inform the health effects assessment of the whole subgroup.

In a combined repeated-dose study with reproductive and developmental toxicity
screening conducted according to OECD Test Guidelines 422, male and female Wistar
Han rats (10/dose/sex) were orally administered 0, 750 ppm (62 and 104 mg/kg bw/day,
respectively), 1500 ppm (120 and 207 mg/kg bw/day, respectively), or 5000 ppm (381
and 560 mg/kg bw/day, respectively) cedarwood oil by diet for 28 days in males and for
49 to 62 days in females (two weeks before mating, during mating and gestation, and
up to 13 post-natal days [PNDs]). 5 males and 5 females in the control and highest dose
groups had a recovery period of 14 days (ECHA 2018). Animals of both sexes showed
a decrease in food consumption from pre-mating (-15%), whereas only females showed
a decrease through gestation and lactation (-25% and -30%, respectively) at the

560 mg/kg bw/day dose. The body weight gain for males and females was dose-
dependently reduced (values are not given by authors) and was significant at the
highest doses of 381 and 560 mg/kg bw/day for males and females, respectively.
However, this effect was not considered to be adverse since it never exceeded 10%.
Nonetheless, the body weights of animals, males and females, treated with 381 and
560 mg/kg bw/day, respectively, were still significantly lower after the recovery period.
Plasma levels of alkaline phosphatase activity increased in both sexes, while alanine
aminotransferase activity, bilirubin, and cholesterol increased in females only at all
doses tested. The magnitude of these changes are not presented in the dossier and are
considered non-adverse by the authors in the absence of inflammatory hepatic
changes. An increase in liver weights (absolute and relative) and a decrease of the
thymus weight (absolute) in females at 560 mg/kg bw/day were observed. After the
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treatment-free recovery period, the liver and thymus weights of the 560 mg/kg bw/day
dosed females were comparable to those of the control females. A hepatocellular
hypertrophy (centrilobular) was observed at 207 mg/kg bw/day and above in females,
but the animals showed complete recovery after a treatment-free period of 19 days. In
the highest dosed group, the serum levels of thyroid hormone T4 in both sexes of the
FO generation were decreased at all doses in a dose-related manner (-32%, -43%, and -
59% in males and -19%, -28%, and -53% in females at 62 and 104,120 and 207, and
381 and 560 mg/kg bw/day, respectively). A full recovery was seen in males at the

381 mg/kg bw/day dose after a treatment-free period of 14 days (not determined in
females). No changes in thyroid gland were observed. Some organ weight differences
were statistically significant (in males) when compared with the control group (that is,
brain, heart, epididymides, and kidney), but no further details were provided. Pups in the
560 mg/kg bw/day group showed a decrease in mean body weights on PND 1 (4%),
PND 4 (8%), PND 7 (11%), and PND 13 (17%), without any modification to maternal
care or clinical signs observed by the authors of the study. No treatment-related
changes were noted in any of the other developmental parameters, also no effects were
observed in the serum level of thyroid hormone T4 in PND 13-15 pups. A lowest-
observed-adverse-effect level (LOAEL) of 750 ppm (corresponding to 62 mg/kg bw/day
for males) was determined on the basis of a dose-response decrease of thyroid
hormone T4 levels in male (after 28 days of exposure) and female (after 62 days of
exposure) rats in this health effects assessment.

In a repeated dermal exposure study, F344/N male and female rats (10/sex/dose) were
dermally treated with O (vehicle only), 31.25, 62.5, 125, 250, or 500 mg/kg bw/day
cedarwood oil dissolved in 95% aqueous ethanol applied to a shaven area on the back
below the scapula for 5 days a week over 3 months; an additional group of 10 males
and 10 females were untreated (NTP 2016). Formulations were administered at a
volume of 0.5 mL/kg bw/day. Except for 2 males in the 500 mg/kg bw/day group that
were removed from the study due to severe skin lesions, all rats survived to the end of
the study. Mean body weights and body weight gains of males and females in the 250
and 500 mg/kg bw/day groups were significantly lower. Body weight gain of males in the
125 mg/kg bw/day group was also significantly lower. The main clinical observation was
on the skin at the site of application, where irritation, thickening, and ulcerations were
observed at doses of 125 mg/kg bw/day and above in males and at doses of 62.5 mg/kg
bw/day and above in females. Liver weight increased in males at the 2 highest doses
and in females at the highest dose. The absolute thymus weight was reduced at the 125
and 500 mg/kg bw/day doses in males, while the absolute and relative thymus weights
decreased at the 500 mg/kg bw/day dose in females. In addition, numerous non-
neoplastic lesions at the site of application such as epidermis hyperplasia and
hyperkeratosis, chronic inflammation, and hyperplasia of the hair follicle and sebaceous
gland were seen in females at all doses and in males at doses of 62.5 mg/kg bw/day
and above. The presence of bone marrow hyperplasia was significantly higher in males
and females at 500 mg/kg bw/day. A significant increase of total white blood cells and
neutrophil counts was observed in females at the 250 mg/kg bw/day dose and in both
sexes at the 500 mg/kg bw/day dose. This is most likely due to an immune response, as
indicated by the presence of ulcerations and chronic inflammation at the application site
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for the corresponding doses. The no-observed-adverse-effect level (NOAEL) for this
study is 62.5 mg/kg bw/day based on the decrease in thymus weight in males at the
125 mg/kg bw/day dose, the decrease in body weight in males and females at the 250
and 500 mg/kg bw/day doses, and the increase in liver weight in males at the 250 and
500 mg/kg bw/day doses and in females at the 500 mg/kg bw/day dose.

In a similar study, B6C3F1 mice (10/sex/dose) were dermally treated with O (vehicle
only), 125, 250, 500, 1000, or 2000 mg/kg bw/day cedarwood oil for 5 days a week over
3 months (NTP 2016). Formulations were administered at a volume of 2.0 mL/kg bw in
95% aqueous ethanol. The study revealed severe irritation, lesions, and ulcerations of
the skin at the site of application, to the point where all mice receiving the highest dose
were euthanized prematurely; one male and one female from the 1000 mg/kg bw/day
dose group and one male from the 250 mg/kg bw/day dose group were also euthanized.
The body weights of 500 and 1000 mg/kg bw/day males and 250 mg/kg bw/day females
and above were significantly reduced. The absolute liver weights of 1000 mg/kg bw/day
males and females and relative liver weights of all dose groups of males and females
were significantly higher. The absolute thymus weight of the 500 and 1000 mg/kg
bw/day doses for males and at the 250 mg/kg bw/day dose and above for females were
significantly decreased. The absolute kidney weights of 1000 mg/kg bw/day females
and relative kidney weights of 250 mg/kg bw/day and above females were significantly
higher. In addition, numerous non-neoplastic lesions at the site of application such as
epidermis hyperplasia and hyperkeratosis, chronic inflammation, and hyperplasia of the
hair follicle and sebaceous gland were seen in males and females at all doses.
Increases in hepatocyte depletion of glycogen were present in the liver at 250 mg/kg
bw/day and above in both sexes. Non-neoplastic lesions of lymphoid hyperplasia in
mandibular lymph nodes were present at all doses as a secondary effect to lesions of
the epidermis. Incidences of myeloid cell hyperplasia in the bone marrow and
hematopoietic cell proliferation in the spleen increased at all doses in both sexes. Males
showed a significant increase of thymus atrophy at 500 mg/kg bw/day. Hematology
effects included increased leukon (white blood cells and differential counts) in females
at 500 mg/kg bw/day and treatment-related decreases in erythron (that is, hematocrit,
hemoglobin, and erythrocyte counts) in males at 250 mg/kg bw/day or greater and in
females at 500 and 1000 mg/kg bw/day. A NOAEL of 125 mg/kg bw/day was selected
on the basis of the decrease in thymus weight in females at doses of 250 mg/kg bw/day
or higher.

On the basis of the decrease in thymus weight in mice and rats in both sexes, a NOAEL
of 62.5 mg/kg bw/day is determined in this health effects assessment for systemic
effects.

Cedarwood oil was not genotoxic in bacterial reverse mutation assay using Salmonella
typhimurium strains TA98, TA100, TA1535, and TA1537, in the in vitro mammalian cell
gene mutation tests using the thymidine kinase gene (ECHA 2018), or in the in vivo
micronucleus assay in mice (NTP 2016).
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The health effects information available for the other main component of cedarwood oil,
cedrol (12.3% to 22.2%), as well as alpha- (5.7% to 16.9%), beta- (14.1% to 46%), and
gamma-himachalene (4.8% to 9.7%) and alpha-atlantone (5.2% to 31.9%), were also
considered.

Cedrol

International and empirical data on cedrol are limited. On the basis of the only short-
term study available and a group read-across, EFSA and the Research Institute for
Fragrance Materials concluded that there is no safety concern for cedrol (Bhatia et al.
2008; EFSA 2015).

In a study of chemotherapy against brain tumour, authors of the study treated F344
female rats and Foxnl nu/nu female mice with 0, 75, or 150 mg/kg bw/day cedrol by
subcutaneous injection every 2 days for 10 days (rats) or 20 days (mice) (Chang et al.
2020). Cedrol was able to suppress brain tumour growth in both species by targeting
the androgen receptor (AR) and reducing the dihydrotestosterone (DHT)-mediated AR
nuclear translocation, downstream gene KLK3/TMPRSS2 expression, and cell
proliferation. The results suggest that cedrol may act like an endocrine disruptor.

In a short-term study, Sprague-Dawley male and female rats (10/sex/dose) were orally
administered 0 or 8.4 mg/kg bw/day cedrol by gavage in 1% carboxymethycellulose in
distilled water, 7 days per week for 4 weeks (Bhatia et al. 2008). No clinical effects were
observed in all animals. However, a significant decrease in absolute brain weight and
brain-to-body weight and in ovary-to-body weight was observed in treated female rats
only. The authors of the study did not consider these effects to be adverse because
they were not consistent between sexes and correlative clinical changes were absent.
No further details are provided. However, on the basis of the cedrol’s capacity to reduce
DHT action on AR in females in the previous study, these effects are not discarded in
this health effects assessment, and cedrol is considered to be a potential anti-
androgenic substance in female rodents.

Cedrol was found to be negative in a reverse mutation assay in multiple Salmonella
typhimurium strains, with and without metabolic activation (Marnette et al. 2014).

Alpha-, beta-, and gamma-himachalene

There are no empirical data on alpha-, beta-, and gamma-himachalene. Because
neither beta-himachalene, gamma-himachalene, nor alpha-atlantone were included in
the OECD QSAR Toolbox (2019), a read-across approach was not possible on these
compounds. A read-across approach was taken on alpha-himachalene, alpha-cedrene,
and thujopsene. All 3 were found to be analogues of each other and share similar
physical-chemical properties, molecular weight, volatility, and Log kow. All 3 substances
are lipophilic sesquiterpenes and multi-cyclic hydrocarbons with cycloalkanes. On the
basis of this information, they were assessed all together using the health effects data
on cedarwood oil.
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7.1.3 Characterization of risk to human health

For the dermal route, the critical effect level identified for the Tricyclic Sesquiterpene
subgroup 1 substances was a dermal NOAEL of 62.5 mg/kg bw/day from cedarwood
oil. This is based on a decrease in thymus weight after a 90-day exposure period in
male rats at 125 and 500 mg/kg bw/day and in female rats at 500 mg/kg bw/day. In
mice, the same effects were seen in females at doses of 250 mg/kg bw/day or higher
and in male mice at 500 mg/kg bw/day (NTP 2016). This systemic effect on the thymus
is supported by a decrease of thymus weight in female rats at a dose of 560 mg/kg
bw/day cedarwood oil by the oral route after 69 days of exposure (ECHA 2018).

For the oral and inhalation routes, a LOAEL of 62 mg/kg bw/day (lowest dose tested in
males) of cedarwood oil from the one-generation study was used to characterize risk on
the basis of the critical health effect of dose-response decrease of thyroid hormone T4
in male and female rats (28-day and 69-day exposures, respectively) (ECHA 2018). The
LOAEL in males is considered protective for females since the same adverse effects
were observed in female rats at 104 mg/kg bw/day. In addition, because there is no
assessment of the effect of cedarwood oil on the risk of developmental neurotoxicity,
the LOAEL of 62 mg/kg bw/day cedarwood oil in male rats will be used to support this
endpoint. This point of departure (POD) was considered relevant for all age groups
independently of the composition and the species of the cedarwood used to extract the
oil. This is considered protective for both short- and long-term systemic effects as well
as for localized effects during the exposure in question.

Daily exposure estimates to Tricyclic Sesquiterpene subgroup 1 substances for the
highest and lowest exposure age groups and resulting MOEs are summarized in Table
7-5 and Table 7-6 for cosmetics and food flavouring, Table 7-7 and Table 7-8 for NHPs,
and Table 7-9 and Table 7-10 for other products, respectively. Daily exposure estimates
to the Tricyclic Sesquiterpene subgroup 1 substances and resulting MOEs from DIY
products are summarized in Table 7-11 and Table 7-12.

Table 7-5. Daily dermal exposure estimates and resulting MOEs for the Tricyclic
Sesquiterpene subgroup 1 substances from the use of cosmetics

Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

(cedarwood oil) (2
to 3 years to
adults)

years) to 18.70 (2
to 3 years)

Massage oil 3 1.30 (adults) to 5 (0 to 5 months)
(cedarwood oail, 8.57(0to5 to 34 (adults)
Texan cedarwood months)

oil) (all)

Fragrance 100 6.33 (14 to 18 2 (2to 3 years) to

7 (14 to 18 years)
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Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

Fragrance (Texan | 30 1.93 (adults) to 8 (2to 3years) to
cedarwood oil) (2 5.61 (2 to 3 years) | 23 (adults)

to 3 years to

adults)

Fragrance (alpha- |1 0.06 (14 to 18 239 (2 to 3 years)
cedrene) (2to 3 years) t0 0.19 (2 to | to 704 (14 to 18
years to adults) 3 years) years)
Deodorant/antipers | 42 4.40 (9to 13 6 (14 to 18 years)
pirant (solid) years)to 7.45 (14 |to 10 (9to 13
(cedarwood ail) (9 to 18 years) years)

to 13 years to

adults)

Deodorant/antipers | 10 1.05(9to 13 25 (14 to 18
pirant (solid) years)to 1.77 (14 |years)to 43 (9to
(Texan cedarwood to 18 years) 13 years)

oil) (9 to 13 years

to adults)

Body moisturizer 10 13.51 (adults) to 1 (0 to 5 months)
(cedarwood oail, 31.75(0to 5 to 3 (adults)
Texan cedarwood months)

oil) (all)

Face moisturizer 10 2.42 (1410 18 11 (adults) to 18
(cedarwood oil) (9 years) to 4.05 (14 to 18 years)
to 13 years to (adults)

adults)

Face moisturizer 5 1.21 (14 to 18 22 (adults) to 37
(Texan cedarwood years) to 2.03 (14 to 18 years)
oil) (9 to 13 years (adults)

to adults)

Conditioner (leave- | 14 2.26 (1410 18 9 (2to 3years)to
on) (cedarwood years) to 4.85 (2to | 20 (14 to 18

oil) (2 to 3 years to 3 years) years)

adults)

Shampoo 5 8.39 x 102 (14 to 144 (0to 5

(cedarwood oill,
Texan cedarwood
oil) (all)

18 years) to 3.10 x
101 (0to5

months)

months) to 532 (14
to 18 years)
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Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

Hair 0.1 0.11 (adults) to 156 (4 to 8 years)

perm/straighteners 0.29 (4 to 8 years) | to 413 (adults)

(cedarwood oil) (4

to 8 years to

adults)

Temporary hair 0.1 4.73 x 102 (adults) | 293 (4 to 8 years)

dye (Texan to 1.52 x 101 (4 to | to 944 (adults)

cedarwood) (4 to 8 8 years)

years to adults)

Hairspray (Texan |5 0.16 (14 to 18 105 (4 to 8 years)

cedarwood oil) (4 years) to 0.43 (4 to | to 283 (14 to 18

to 8 years to 8 years) years)

adults)

Bath product (salt) | 10 1.09 x 102 (adults) | 3217 (9to 13

(cedarwood oail, to 1.39 x 10?2 (9 to | years) to 4 098

Texan cedarwood 13 years) (adults)

oil) (9 to 13 years

to adults)

Bath product 5 9.32x 102 (9to 13 | 1495 (14 to 18

(foam/bubbles) years) to 2.99 x years) to 4 788 (9

(Texan cedarwood 102 (14 to 18 to 13 years)

oil) (all) years)

Bath product 3.5 6.53 x 102 (9to 13 | 2135 (14 to 18

(cedarwood oil) years) to 2.09 x years) to 6 840 (9
102 (14 to 18 to 13 years)
years)

Body cleanser 100 0.18 (adults) to 142 (0to 5

(solid) (cedarwood, 0.31(0to5 months) to 250

Texan cedarwood months) (adults)

oil) (all)

Body cleanser 3 0.06 (adults) to 174 (0to 5

(liquid) (cedarwood 0.26 (0to5 months) to 715

oil) (all) months) (adults)

Body exfoliant 1 0.14 (adults) to 277 (14 to 18

(Texan cedarwood 0.16 (14 to 18 years) to 330

oil) (14 to 18 years years) (adults)

to adults)

Body exfoliant 3 0.41 (adult) t0 0.48 | 92 (14 to 18

(cedarwood oil) (14 to 18 years) years) to 110

(14 to 18 years to (adults)

adults)
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Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

(cedarwood oil)
(14 to 18 years to
adults)

0.16 (14 to 18
years)

Facial makeup 0.3 1.98 x 102 (14to |1007 (4t08
(liquid foundation) 18 years) to 4.43 x | years) to 2 250 (14
(cedarwood aill, 102 (4 to 8 years) | to 18 years)

Texan cedarwood

oil) (4 to 8 years to

adults)

Shaving cream 5 4.59 x 102 (adults) | 586 (9 to 13 years)
(face) (cedarwood to 7.62 x 102 (9 to | to 972 (adults)

oil) (9 to 13 years 13 years)

to adults)

Shaving cream 10 0.17 (adults) to 189 (9 to 13 years)
(body) (Texan 0.24 (9to 13 to 260 (adults)
cedarwood oil) (9 years)

to 13 years to

adults)

Shaving cream 6.66 0.11 (adults) to 284 (9 to 13 years)
(body) (cedarwood 0.16 (9to 13 to 391 (adults)

oil) (9 to 13 years years)

to adults)

Shaving cream 0.1 1.72 x 1073 (adults) | 18 930 (9 to 13
(body) (alpha- t0 2.36 x 102 (9 to | years) to 25 999
cedrene) (9 to 13 13 years) (adults)

years to adults)

Aftershave (face) 5 1.08 (adults) to 22 (9 to 13 years)
(cedarwood oil) (9 1.99 (9to 13 to 41 (adults)

to 13 years to years)

adults)

After hair removal | 3 2.88 (adults) to 11 (9 to 13 years)
product (body) 3.93(9to 13 to 16 (adults)
(cedarwood ail) (9 years)

to 13 years to

adults)

Body adhesive 0.1 0.14 (adults) to 277 (14 to 18

years) to 330
(adults)

Abbreviation: MOE, margin of exposure.

a Using a dermal NOAEL of 44.64 mg/kg bw/day (62.5 mg/kg bw/day, adjusted for 5 days/week), which is based on a

decreased thymus weight at higher doses.
b Target MOE = 100 (10x for interspecies extrapolation x 10x for intraspecies variation). Bolded MOEs are
considered potentially inadequate.
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Table 7-6. Daily inhalation or oral exposure estimates and resulting MOEs for the
Tricyclic Sesquiterpene subgroup 1 substances from the use as food flavouring
agent and of cosmetics

(solid) (Texan
cedarwood oil)
(9 to 13 years
to adults)

3.08 x 102 (14
to 18 years)

Product % in product Route(s) of Exposure MOE?* 2
scenario exposure (mg/kg
bw/day)

Food flavouring | -- Oral 1.41 x10% (1 439 093 (1 year
agent (T&T year and older) | and older)
cedarwood oil)
(1 year and
older)
Massage oil 3 Inhalation 6.12 x 102 501 (1 year) to
(cedarwood oail, (adults) to 1.24 | 1 013 (adults)
Texan x 107 (1 year)
cedarwood oil)
(all)
Fragrance 100 Inhalation 1.50 x 101 236 (2 to 3 years)
(cedarwood oil) (adults) to 2.63 | to 414 (adults)
(2to 3yearsto x 101 (2to 3
adults) years)
Fragrance 30 Inhalation 4,51 x 102 757 (2 to 3 years)
(Texan (adults) to 8.19 | to 1 375 (adults)
cedarwood oil) x 102 (2to 3
(2 to 3 years to years)
adults)
Fragrance 1 Inhalation 3.62 x 10 83736 (2to 3
(alpha- (adults) to 7.40 | years) to 171 399
cedrene) (2 to x 104 (2to 3 (adults)
3yearsto years)
adults)
Deodorant/anti | 42 Inhalation 6.62 x 102 (9 355 (14 to 18
perspirant to 13 years) to | years) to 674 (9 to
(solid) 1.26 x 10! (14 | 13 years)
(cedarwood oil) to 18 years)
(9 to 13 years
to adults)
Deodorant/anti | 10 Inhalation 1.56 x 102 (9 | 1451 (14to 18
perspirant to 13 years) to | years) to 2 870 (9

to 13 years)
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Product % in product Route(s) of Exposure MOE? 2
scenario exposure (mg/kg
bw/day)

Body 10 Inhalation 7.63x102%(0 |366(14to18
moisturizer to 5 months) to | years) to 812 (0 to
(cedarwood oil, 1.69 x 101 (14 | 5 months)
Texan to 18 years)
cedarwood oil)
(all)
Face 10 Inhalation 9.27 x 102 (9 395 (adults) to 669
moisturizer to 13 years)to | (9 to 13 years)
(cedarwood oil) 1.57 x 101
(9 to 13 years (adults)
to adults)
Face 5 Inhalation 6.29 x 102 (9 | 596 (adults) to 986
moisturizer to 13 years) to | (9 to 13 years)
(Texan 1.04 x 101
cedarwood oil) (adults)
(9 to 13 years
to adults)
Conditioner 14 Inhalation 9.23 x 102(14 | 459 (4 to 8 years)
(leave-on) to 18 years)to |to 672 (14 to 18
(cedarwood oil) 1.35x 101 (4 |years)
(2 to 3 years to to 8 years)
adults)
Shampoo 5 Inhalation 1.47 x 104 (2 223 200 (1 year)
(cedarwood oil, to 3 years) to t0 421 928 (2t0 3
Texan 2.78 x 104 (1 | years)
cedarwood oil) year)
(all)
Hair 0.1 Inhalation 1.60 x 10° (14 | 1780000 (4to8
perm/straighte to 18 years) to | years) to
ners 2.51 x10°(4 |2 790 000 (adults)
(cedarwood oil) to 8 years)
(4 to 8 years to
adults)
Temporary hair | 0.1 Inhalation 7.55 x 10 34721 (4t08
dye (Texan (adults) to 1.79 | years) to 82 119
cedarwood) (4 x 103 (4to 8 (adults)
to 8 years to years)

adults)
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Product % in product Route(s) of Exposure MOE? 2
scenario exposure (mg/kg
bw/day)
Hairspray 5 Inhalation 9.79 x 10 26 764 (4t0 8
(Texan (adults) to 2.32 | years) to 63 300
cedarwood oil) x 103 (4to 8 (adults)
(4 to 8 years to years)
adults)
Bath product 10 Inhalation 3.56 x 102 (9 | 1242 (adults) to
(salt) to13years)to | 1741 (9to 13
(cedarwood oil, 4,99 x 102 years)
Texan (adults)
cedarwood oil)
(9 to 13 years
to adults)
Bath product 5 Inhalation 2.54 x 103 (9 7 243 (14 to 18
(foam/bubbles) to 13 years) to | years) to 24 458 (O
(Texan 8.56 x 103 (14 | to 5 months)
cedarwood oil) to 18 years)
(all)
Bath product 3.5 Inhalation 4.05x104(0 |1997 (14to 18
(cedarwood oil) to 5 months) to | years) to 110 314
(all) 2.24 x 102 (14 | (0 to 5 months)
to 18 years)
Body cleanser | 100 Inhalation 8.08 x 103 (0 2089 (14 to 18
(solid) to 5 months) to | years) to 5 528 (0
(cedarwood, 2.14 x 102 (14 | to 5 months)
Texan to 18 years)
cedarwood oil)
(all)
Body cleanser |3 Inhalation 6.61 x 104 (0 29013 (14 to 18
(liquid) to 5 months) to | years) to 67 568 (0O
(cedarwood oil) 1.54 x 102 (14 | to 5 months)
(all) to 18 years)
Body exfoliant | 1 Inhalation 2.93 x 103 12 000 (14 to 18
(Texan (adults) to 3.69 | years) to 15 000
cedarwood oil) x 10 (14 to 18 | (adults)
(14 to 18 years year)
to adults)
Body exfoliant | 3 Inhalation 1.06 x 103 34 000 (14 to 18

(cedarwood oil)
(14 to 18 years
to adults)

(adults) to 1.28
x 102 (14 to 18
year)

years) to 42 000
(adults)
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Product % in product Route(s) of Exposure MOE? 2
scenario exposure (mg/kg
bw/day)

Facial makeup | 0.3 Inhalation 8.21 x 10 (14 | 49400 (4to 8
(liquid to 18 years) to | years) to 75 550
foundation) 1.25x 102 (4 | (14 to 18 years)
(cedarwood oail, to 8 years)
Texan
cedarwood oil)
(4 to 8 yearsto
adults)
Lip balm 3 Oral 1.78 x 10?2 1409 (2to 3
(cedarwood oil) (adults) to 4.40 | years) to 3 476
(2to 3 years to x 102 (2to 3 (adults)
adults) years)
Mouthwash 0.1 Oral 2.02 x 102 (9 1678 (4t08
(cedarwood oil) to 13 years) to | years) to 3 064 (9
(4 to 8 years to 3.7x102%2(4to |to 13 years)
adults) 8 years)
Toothpaste 0.5 Oral 1.35 x 10 305 (2 to 3 years)
(cedarwood oil) (adults) to 2.03 | to 45 888 (adults)
(2 to 3 years to x 101 (2to 3
adults) years)
Shaving cream | 5 Inhalation 3.47 x 10 (14 | 105 014 (adults) to
(face) to 18 years)to | 128 551 (14 to 18
(cedarwood oil) 4.25 x 10* years)
(9 to 13 years (adults)
to adults)
Shaving cream | 10 Inhalation 2.06 x 1072 1824 (9to 13
(body) (Texan (adult) to 2.45 | years) to 2 165
cedarwood oil) x 102 (9to 13 | (adults)
(9 to 13 years years)
to adults)
Shaving cream | 6.66 Inhalation 1.49 x 10 2539 (9to0 13
(body) (adults) to 1.76 | years) to 3 000
(cedarwood oil) x 102 (9to 13 | (adults)
(9 to 13 years years)
to adults)
Shaving cream | 0.1 Inhalation 1.42 x 10°® 36 702 980 (9 to

(body) (alpha-

(adults) to 1.69

13 years) to

cedrene) (9 to x 106 (14 to 18 | 43 535 435
13 yearsto years) (adults)
adults)
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Product % in product Route(s) of Exposure MOE? 2
scenario exposure (mg/kg
bw/day)

Aftershave 5 Inhalation 5.71 x 102 646 (9 to 13 years)
(face) (adults) to 9.60 | to 1 085 (14 to 18
(cedarwood oil) x 102(9to 13 | years)
(9 to 13 years years)
to adults)
After hair 3 Inhalation 4.69 x 102 1041 (9to 13
removal (adults) to 5.96 | years) to 1 321
product (body) x 102(9to 13 | (adults)
(cedarwood oil) years)
(9 to 13 years
to adults)
Body adhesive | 0.1 Inhalation 5.31 x 10°3 11 686 (adults) to
(cedarwood oil) (adults) to 6.67 | 92 985 (14 to 18
(14 to 18 years x 104 (14 to 18 | years)
to adults) years)

Abbreviation: MOE, margin of exposure.
a Using an oral LOAEL of 62 mg/kg bw/day, which is based on a decreased level of thyroid hormone T4 in the FO

generation.

b Target MOE = 300 (10x for interspecies extrapolation x 10x for intraspecies variation x 3x for use of a LOAEL).

Bolded MOEs are considered potentially inadequate.

Table 7-7. Daily dermal exposure estimates and resulting MOEs for the Tricyclic

Sesquiterpene subgroup 1 substances from the use of NHPs

Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

(spray) (NHP)
(cedarwood oil) (9
to 13 years to
adults)

Antiseptic skin 0.05 1.44 x 102 (14 to 1050 (2 to 3 years)
cleanser (spray) 18 years) to to 3100 (14 to 18
(NHP) (cedarwood 4.25x102(2to3 | years)

oil) (2 to 3 years to years)

adults)

Antiseptic skin 0.05 0.22 (adults) to 42 (2to 3years) to
cleanser (spray) 1.06 (2 to 3 years) | 207 (adults)
(NHP)? (cedarwood

oil) (2 to 3 years to

adults)

Counterirritant 2 0.42 (adults) to 60 (9 to 13 years)

0.74 (9 to 13 years)

to 106 (adults)
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Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

Irritation relief balm
(NHP) (cedarwood
oil) (1 year to
adults)

1.21

0.90 (adults) to
3.03 (1 year)

15 (1 year) to 50
(adults)

Aromatherapy —
Liquid for steam
bowl inhalation
(NHP) (cedarwood
oil) (adults)

Not applicable

Not applicable

Aromatherapy —
Liquid for diffuser
inhalation (NHP)
(cedarwood oil)
(adults)

Not applicable

Not applicable

Aromatherapy —
Respiratory spray
(NHP) (cedarwood
oil) (adults)

0.68

Not applicable

Not applicable

Acne therapy (gel)
(NHP) (cedarwood
oil) (9 to 13 years to
adults)

0.02

1.22 x 102 (adults)
to 1.57 x 102 (9 to
13 years)

2841 (9to 13
years) to 3671
(adults)

Abbreviations: MOE, margin of exposure; NHP, natural health product
a Using a dermal NOAEL of 44.64 mg/kg bw/day (62.5 mg/kg bw/day adjusted for 5 days/week), which is based on a
decreased thymus weight at higher doses.
b Target MOE = 100 (10x for interspecies extrapolation x 10x for intraspecies variation). Bolded MOEs are
considered potentially inadequate.
¢ For situations of public health concern, the use of antiseptic skin cleanser among the general population may

increase up to 25 uses per day (personal use by adults, increased use by children in schools and childcare facilities)

(RIVM 2021a).

Table 7-8. Daily inhalation exposure estimates and resulting MOEs for the
Tricyclic Sesquiterpene subgroup 1 substances from the use of NHPs

cleanser (spray)
(NHP)¢ (cedarwood
oil) (2 to 3 years to
adults)

t0 6.92 x 104 (2 to
3 years)

Product scenario | % in product Inhalation MOE?2 b

exposure (mg/kg

bw/day)

Antiseptic skin 0.05 1.62 x 10°(14 to 2032908 (4t0 8
cleanser (spray) 18 years) to years) to 3 825 669
(NHP) (cedarwood 3.05x10°(4to 8 (14 to 18 years)
oil) (2 to 3 years to years)
adults)
Antiseptic skin 0.05 2.30 x 10 (adults) | 89579 (2to 3

years) to 269 250
(adults)
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Counterirritant
(spray) (NHP)
(cedarwood oil) (9
to 13 years to
adults)

9.35 x 10 (adults)
to 1.52 x 102 (9 to
13 years)

40874 (9to 13
years) to
66 293(adults)

Irritation relief balm
(NHP) (cedarwood
oil) (1 year to
adults)

1.21

1.45 x 102 (adults)
t0 3.43 x102 (4 to 8
years)

1 809 (4 to 8 years)
to 4279 (adults)

Aromatherapy —
Liquid for steam
bowl inhalation
(NHP) (cedarwood
oil) (adults)

1.49 x 10 (adults)

41 670 (adults)

Aromatherapy —
Liquid for diffuser
inhalation (NHP)
(cedarwood oil)
(adults)

5.10 x 102 (adults)

1 215 (adults)

Aromatherapy —
Respiratory spray
(NHP) (cedarwood
oil) (adults)

0.68

3.19 x 104 (adults)

194 458 (adults)

Acne therapy (gel)
(NHP) (cedarwood
oil) (9 to 13 years to
adults)

0.02

4.69 x 10 (adults)
to 5.64 x 10 (9 to
13 years)

109891 (9to 13
years) to 132 105
(adults)

Abbreviations: MOE, margin of exposure; NHP, natural health product

aUsing a LOAEL of 62 mg/kg bw/day, which is based on a decreased level of thyroid hormone T4 in the FO
generation .

b Target MOE = 300 (10x for interspecies extrapolation x 10x for intraspecies variation x 3x for use of a LOAEL).
Bolded MOEs are considered potentially inadequate.

¢ For situations of public health concern, the use of antiseptic skin cleanser among the general population may
increase up to 25 uses per day (personal use by adults, increased use by children in schools and childcare facilities)
(RIVM 2021a).

Table 7-9. Daily dermal exposure estimates and resulting MOEs for the Tricyclic
Sesquiterpene subgroup 1 substances from the use of other products

Product scenario | % in product Dermal exposure MOE®? b
(mg/kg bw/day)

7.20 x 1072 (adults
only)

Air freshener (plug- | 1
in) (alpha-cedrene)
(adults)

620 (adults only)

3.80 x 1072 (adults
only)

Air freshener (wax |1
melt) (Texan
cedarwood oil)
(adults)

1 175 (adults only)
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Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

Liquid laundry
detergent
(handwash) (Texan
cedarwood oil)
(adults)

1

0.11 (adults)

412 (adults)

Liquid laundry
detergent (machine
wash) (Texan
cedarwood oil)
(adults)

7.42 x 107
(adults)

602 (adults)

Liquid laundry
detergent (Texan
cedarwood oil) (1
year)

2.74 x 103 (1
year)

16 297 (1 year)

Leather
maintenance spray
(alpha-cedrene)
(adults)

3.97 x 10t (adults)

112 (adults)

Toilet or urinal
cleaning or
deodorizing
product (Automatic
toilet bowl cleaner)
(alpha-cedrene) (2
to 3 years)

10

Negligible

Not applicable

Toilet or urinal
cleaning or
deodorizing
product
(application)
(Texan cedarwood
oil) (adults)

5.22 x 1072
(adults)

856 (adults)

Abbreviation: MOE, margin of exposure.

a Using a dermal NOAEL of 44.64 mg/kg bw/day (62.5 mg/kg bw/day adjusted for 5 days/week), which is based on a
decreased thymus weight at higher doses.

b Target MOE = 100 (10x for interspecies extrapolation x 10x for intraspecies variation). Bolded MOEs are
considered potentially inadequate.

Table 7-10. Daily inhalation or oral exposure estimates and resulting MOEs for the
Tricyclic Sesquiterpene subgroup 1 substances from the use of other products

Product % in product Route(s) of Exposure MOE? b
scenario exposure (mg/kg
bw/day)
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Air freshener
(plug-in)
(alpha-
cedrene) (all)

Inhalation

4.69 x 1073
(adults) to 1.67
x 102 (1 year)

3 707 (1 year)
to 13 210
(adults)

Air freshener
(wax melt)
(Texan
cedarwood oil)

all)

Inhalation

6.94 x 103
(adults) to 2.47
x 102 (1 year)

2 507 (1 year)
to 8 937
(adults)

Liquid laundry
detergent
(handwash)
(Texan
cedarwood oil)
(adults)

Inhalation

7.30 x 10°
(adults)

849 438
(adults)

Liquid laundry
detergent
(machine
wash) (Texan
cedarwood oil)
(adults)

Inhalation

6.13 x 10°©
(adults)

10108 730
(adults)

Liquid laundry
detergent
(Texan
cedarwood oil)
(1 year,
incidental
exposure)

Oral

7.64 x 107 (1
year)

81 142 255 (1
year)

Leather
maintenance
spray (alpha-
cedrene)

Inhalation

2.86 x 103
(adults)

21 703 (adults)

Toilet or urinal
cleaning or
deodorizing
product
(Automatic
toilet bowl
cleaner)
(alpha-
cedrene)

10

Inhalation

2.02 x 101 (2
to 3 years)

306 (2to 3
years)

Toilet or urinal
cleaning or
deodorizing
product
(application)

Inhalation

5.92 x 10°®
(adults)

10 477 278
(adults)
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(Texan
cedarwood oil)

Abbreviation: MOE, margin of exposure.
aUsing a LOAEL of 62 mg/kg bw/day, which is based on a decreased level of thyroid hormone T4 in the FO

generation.

b Target MOE = 300 (10x for interspecies extrapolation x 10x for intraspecies variation x 3x for use of a LOAEL).
Bolded MOEs are considered potentially inadequate.

Table 7-11. Daily dermal exposure estimates and resulting MOEs for cedarwood
oil and Texan cedarwood oil from the use of DIY products

Product scenario

% in product

Dermal exposure
(mg/kg bw/day)

MOE? P

exposure to
cleaned floors (1
year)

Aroma diffuser/air 100 1.29 (adults) to 20 (9 to 13 years)
freshener (refill) (9 2.27 (9 to 13 years) | to 35 (adults)
to 13 years to
adults)
Massage oil (all) 3 1.30 (adult) to 8.57 | 5 (0 to 5 months)
(0 to 5 months) to 34 (adults)
Body moisturizer 3 4.05 (adults) to 5 (0 to 5 months)
(all) 952 (0to5 to 11 (adults)
months)
Bath oil (9 to 13 100 9.40 x 107 (adults) | 3722 (9 to 13
years to adults) to 1.20 x 102 (9 to | years) to 4751
13 years) (adults)
Facial steamer/mist | 100 1.42 (adults) to 10 (4 to 8 years) to
(application) (4 to 8 4.57 (4 to 8 years) | 31 (adults)
years to adults)
Liquid floor cleaner | 100 9.17 x 1072 (adults) | 487 (adults)
(adults)
Post-application 100 3.48 x 102 (1 year) | 1282 (1 year)

Abbreviation: MOE, margin of exposure.
a Using a dermal NOAEL of 44.64 mg/kg bw/day (62.5 mg/kg bw/day adjusted for 5 days/week), which is based on a
decreased thymus weight at higher doses.
b Target MOE = 100 (10x for interspecies extrapolation x 10x for intraspecies variation). Bolded MOEs are
considered potentially inadequate.
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Table 7-12. Daily inhalation or oral exposure estimates and resulting MOEs for
cedarwood oil and Texan cedarwood oil from the use of DIY products

exposure to

Product % in product Route(s) of Exposure MOE®? P
scenario exposure (mg/kg
bw/day)

Aroma 100 Inhalation 5.5 x 101 69 (9 to 13

diffuser/air (adults) to years) to 113

freshener 8.9 x 101 (9to | (adults)

(inhalation) (9 13 years)

to 13 years to

adults)

Aroma 100 Inhalation 1.30(4to8 32 (1 year) to

diffuser/air years)to 1.96 |48 (4to 8

freshener (1 year) years)

(bystander

exposure) (4 to

8 years and

younger)

Massage oil 3 Inhalation 6.12 x 1072 501 (1 year) to

(all) (adults) to 1.24 | 1 013 (adults)
x 107 (1 year)

Body 3 Inhalation 2.35x102(4 |1209(14to 18

moisturizer (all) to 8 years) to years) to 2639
5.13x102(0 | (0to 5 months)
to 5 months)

Bath oil (9 to 100 Inhalation 4,16 x 10%(9 | 5039 107

13 years to to 13 years) to | (adults) to

adults) 8.86 x 103 10 737 523 (9
(adults) to 13 years)

Facial 100 Inhalation 4.27 x 101 60 (4to 8

steamer/mist (adults) to 1.03 | years) to 145

(application) (4 (4 to 8 years) (adults)

to 8 years to

adults)

Facial 100 Inhalation 461 x101(1 |134 (1year)

steamer/mist year)

(bystander

exposure) (1

year)

Liquid floor 100 Inhalation 2.24 x 104 276 219

cleaner (adults) (adults)

(adults)

Post- 100 Inhalation 8.00 x 104 (1 | 77 500 (1 year)

application year)
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cleaned floors

(1 year)
Post 100 Oral 2.61 x 103(1 23 731 (1 year)
application year)

hand-to-mouth
exposure from
clean floors (1
year)

Abbreviation: MOE, margin of exposure.

@ Using a LOAEL of 62 mg/kg bw/day, which is based on decreased levels of thyroid hormone T4 in the FO
generation.

b Target MOE = 300 (10x for interspecies extrapolation x 10x for intraspecies variation x 3x for use of a LOAEL).
Bolded MOEs are considered potentially inadequate.

The MOEs between the critical effect level and the estimates of daily dermal exposure
from the use of cedarwood oil in massage oil, fragrance, deodorant/antiperspirant
(solid), moisturizer (body and face), conditioner (leave-on), body exfoliant (14 to 18
years), aftershave (face), after hair removal product (body), antiseptic skin cleanser
(spray) (NHP) (2 to 8 years, for situations of public health concern resulting in increased
use), counterirritant (spray) (NHP) (9 18 years), and irritation relief balm (NHP) are
below the target MOE of 100. They are therefore considered potentially inadequate to
address uncertainties in the health effects and exposure data used to characterize risk.

The MOE between the critical effect level and the estimates of daily inhalation exposure
from the use of cedarwood oil in fragrance (2 to 3 years) is below the target MOE of 300
and is considered potentially inadequate to address uncertainties in the health effects
and exposure data used to characterize risk.

In addition, the MOEs between the critical effect level and the estimates of daily dermal
exposure from the use of cedarwood oil in DIY aroma diffuser/air freshener, DIY
massage oil, DIY body moisturizer, and DIY facial steamer/mist are below the target
MOE of 100 and are considered potentially inadequate to address uncertainties in the
health effects and exposure data used to characterize risk.

The MOEs between the critical effect level and the estimates of daily inhalation
exposure from the use of cedarwood oil in DIY aroma diffuser/air freshener and DIY
facial steamer/mist are below the target MOE of 300 and are considered potentially
inadequate to address uncertainties in the health effects and exposure data used to
characterize risk.

The MOEs between the critical effect level and the estimates of daily dermal exposure
from the use of Texan cedarwood oil in massage olil, fragrance,
deodorant/antiperspirant (solid), and moisturizer (body and face) are below the target
MOE of 100 and are considered potentially inadequate to address uncertainties in the
health effects and exposure data used to characterize risk.
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In addition, the MOEs between the critical effect level and the estimates of daily dermal
exposure from the use of Texan cedarwood oil in DIY aroma diffuser/air freshener, DIY
massage oil, DIY body moisturizer, and DIY facial steamer/mist are below the target
MOE of 100 and are considered potentially inadequate to address uncertainties in the
health effects and exposure data used to characterize risk.

The MOEs between the critical effect level and the estimates of daily inhalation
exposure from the use of Texan cedarwood oil in DIY aroma diffuser/air freshener and
DIY facial steamer/mist are below the target MOE of 300 and are considered
inadequate to address uncertainties in the health effects and exposure data used to
characterize risk.

Since there were no identified sources of significant exposure to the general population
for T&T cedarwood olil, a qualitative approach to risk characterization was taken, and
the risk to human health from T&T cedarwood oil was considered to be low. Similarly,
no products containing thujopsene, alpha-gurjunene, beta-patchoulene, or beta-cedrene
were identified, and therefore, exposure to the general population was considered to be
minimal. Thus, a qualitative approach to risk characterization was taken, and the risk to
human health from thujopsene, alpha-gurjunene, beta-patchoulene, and beta-cedrene
was considered to be low.

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

Table 7-13. Sources of uncertainty in the risk characterization for Tricyclic
Sesquiterpene subgroup 1

Key source of uncertainty Impact

The concentration of the main components in essential oils +/-
differs depending on the plant origin, species, temperature,
soil, and geography. Therefore, the composition of
essential oils in products available to consumers is
variable, which represents an uncertainty in the
assessment.

There is uncertainty in extrapolating the dermal absorption +/-
data from acetyl cedrene and OTNE to cedarwood oil.

The potential use of more than one product containing the -
same substance by a single person in a day (that is,
aggregate exposure) was not considered. This can
potentially result in underestimates of exposure for some
individuals.

Cedarwood oil may be used in antiseptic skin cleanser.
There is uncertainty regarding the duration of increased
antiseptic skin cleanser use that may occur in a situation of
public health concern.

+/-
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There are no hazard data available for alpha-cedrene, +/-
thujopsene, alpha-gurjunene, beta-patchoulene, or beta-
cedrene. The read-across analogue and member of the

Tricyclic Sesquiterpene subgroup 1, cedarwood oil, was

used to inform the human health risk assessment .
+, uncertainty with potential to cause overestimation of exposure/risk; -, uncertainty with potential to cause
underestimation of exposure/risk; +/-, unknown potential to cause over- or underestimation of risk.

7.2 Amboryl acetate
7.2.1 EXxposure assessment

Amboryl acetate was not reported to be manufactured or imported in quantities greater
than the reporting threshold of 100 kg, according to information submitted in response
to a CEPA section 71 survey (Environment Canada 2013). No reports of monitoring for
amboryl acetate in environmental media in Canada or elsewhere were identified.
Considering the low quantities of amboryl acetate in Canada, exposure to this
substance from environmental media is not expected.

Information obtained pursuant to section 71 of CEPA reported uses of amboryl acetate
in personal care products; however, exposure from these uses is minimal, considering
the low quantities reported (Environment Canada 2013).

In Canada, there is no expected exposure to amboryl acetate in cosmetics, NHPs,
foods and food packaging, or other products available to the general population
(personal communication, emails from the Natural and Non-prescription Health
Products Directorate, Health Canada, to the Existing Substances Risk Assessment
Bureau, Health Canada, 2017, 2021; unreferenced; personal communication, emails
from the Consumer and Hazardous Products Safety Directorate, Health Canada, to the
Existing Substances Risk Assessment Bureau, Health Canada, 2017, 2021,
unreferenced; personal communication, email from the Food Directorate, Health
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 2021;
unreferenced).

7.2.2 Health effects assessment

Amboryl acetate is assessed individually because it was not identified as an analogue of
any of the substances in this assessment.

Amboryl acetate was not identified as posing a high hazard to human health on the
basis of classifications by other national or international agencies for carcinogenicity,
genotoxicity, developmental toxicity, or reproductive toxicity. It is also not on ECHA'’s
Candidate List of Substances of Very High Concern for Authorisation (ECHA 2019).
Further investigation of health effects is not warranted at this time, given that exposure
of the general Canadian population to amboryl acetate is not expected.
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7.2.3 Characterization of risk to human health

Release of amboryl acetate is not expected, exposure to the general population is not
expected, and exposure to the environment is expected to be limited. Therefore, the
potential to cause harm to the environment or to human health for the general
population of Canada is expected to be low.

7.3 Triterpenoid subgroup 2 (enoxolone and allantoin glycyrrhetinic
acid)

7.3.1 Exposure assessment

Glycyrrhizic acid is isolated from the dried roots of Glycyrrhiza glabra, also known as
licorice, an herb native to central and southwestern Asia and the Mediterranean region.
Glycyrrhizic acid is a conjugate of enoxolone and a disaccharide of glucuronic acid. In
humans and rats, enoxolone is the main metabolite of glycyrrhizic acid (Isbrucker and
Burdock 2006; VKM 2018). Both substances have similar synonyms such as
glycyrrhizin; consequently, a consumer may misidentify one for the other.

Environmental media

On the basis of the low manufacture and import quantity (<100 kg) of the substances
reported in response to a CEPA section 71 survey (Environment Canada 2013),
exposure to enoxolone and allantoin glycyrrhetinic acid from environmental media is not
expected. No reports of monitoring for enoxolone and allantoin glycyrrhetinic acid in
environmental media in Canada or elsewhere were identified.

Food

No definitive information is available concerning the potential use of enoxolone and
allantoin glycyrrhetinic acid as flavouring agents in foods sold in Canada. No definitive
information is available concerning the natural occurrence of enoxolone and allantoin
glycyrrhetinic acid in foods. Direct exposure to enoxolone from the diet is expected to be
very low, if any. Endogenous exposure is expected from the natural presence of
glycyrrhizic acid in foods, which in turn, is hydrolyzed to enoxolone by gut microflora
(WHO 2005; VKM 2018).

No Canadian consumption data suitable for licorice tea and black licorice candy were
identified. In the Dutch National Food Consumption Survey, a mean daily consumption
of 13 g licorice was reported (Hulshof and Kistemaker 1994). In 19 samples of licorice
candies on the Dutch market, glycyrrhizic acid content ranged from 0.03% to 0.51%
(equivalent to 0.017% to 0.29% of enoxolone) (Maas 2000). In a recent study, a mean
glycyrrhizic acid concentration of 0.1% (equivalent to 0.057% enoxolone) was reported
in 137 samples of licorice candies on the Danish market (Ballin et al. 2023). In brewed
teas, a mean glycyrrhizic acid concentration of 114 mg/L (equivalent to 65 mg/L of
enoxolone) was reported (Ballin et al. 2023).
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The per capita (“individual”) intake from food uses of licorice root, licorice root extract
powder, licorice root extract, and ammoniated glycyrrhizin is estimated to be

1.63 mg/day (0.027 mg/kg bw/day, equivalent to 0.015 mg/kg bw/day of enoxolone,
assuming complete hydrolysis of glycyrrhizin in the gut) for the US population on the
basis of production volumes reported by the food industry (Isbrucker and Burdock
2006). In the absence of data on the actual use, if any, of licorice root, licorice root
extract powder, licorice root extract and ammoniated glycyrrhizin in foods sold in
Canada, the per capita intake for the US population is an acceptable estimate of
potential average daily lifetime dietary exposure to glycyrrhizic acid for the Canadian
general population 1 year of age and older. The per capita intake assumes that
consumption of these licorice ingredients is evenly distributed throughout the
population, thus potentially underestimating exposure for consumers who may seek out
licorice-containing foods and potentially overestimating exposure for individuals who do
not like licorice flavour. It is possible that acute exposures in some consumers with a
penchant for licorice flavour may well exceed the estimated per capita intake, even
though excess intake of licorice-containing foods is not expected to occur on a daily
basis for the majority of consumers. To assess enoxolone exposure for consumers who
regularly consume licorice-containing foods, exposure estimates from the regular
consumption of licorice tea and the short-term, high-level consumption of black licorice
candy were considered. The highest exposure to enoxolone from licorice tea containing
a mean glycyrrhizic acid concentration of 114 mg/L and a mean glycyrrhizic acid
concentration of 0.1% in black licorice candy were considered (Ballin et al. 2023).

Products available to consumers

Enoxolone is present in products available to consumers. To evaluate the potential for
exposure to enoxolone from cosmetics, NHPs and NPDs applied by the dermal route,
sentinel scenarios were selected on the basis of a combination of use frequencies and
reported concentrations of enoxolone in these products. These scenarios represented
the highest exposures, relative to other dermally applied cosmetics, as well as NHPs
and NPDs where enoxolone is used as a NMI, on the basis of identified products
reported to contain this substance. Exposure to enoxolone from the use of facial
makeup (liquid foundation), face moisturizer (cosmetic and NHP), body moisturizer
(lotion and spray), bath product (foam/bubbles), cleanser (face), makeup remover (face
and eye), shampoo, conditioner (rinse-off), deodorant/antiperspirant (solid), shaving
cream (face), hairspray (pump), permanent hair dye, sunscreen (cream) (NHP and
NPD), analgesic patch (NHP), acne therapy (cream) (NHP), and medicated skin care
product (cream) (NHP) were considered to be the sentinel scenarios for dermal
applications.

To estimate systemic exposure derived from dermal exposure to the Triterpenoid
subgroup 2 substances, a dermal absorption value of 25% was used on the basis of the
following consideration:

e Enoxolone, a representative Triterpenoid subgroup 2 substance, has a molecular
weight of 470 g/mol and log Kow of >6. A value of 10% dermal absorption is
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considered (SCCS 2010) for a substance with a molecular weight of >500 g/mol
and log Kow of >4. As the molecular weight of enoxolone is below 500 g/mol, a
default dermal absorption rate value was conservatively adjusted.

The dermal route of exposure is expected to be the predominant route of exposure from
products available to consumers. Owing to the low vapour pressure of Triterpenoid
subgroup 2 substances (that is, 3.88 x 1013 Pa) and the identified uses, the inhalation
route is not expected to be a significant route of exposure, except for body moisturizer
(spray), which has a reported upper concentration of 3%, and hairspray (pump), which
has a reported upper concentration of 0.1%, where inhalation exposure to droplets of
the product during application were quantified (personal communication, email from the
Consumer and Hazardous Products Safety Directorate, Health Canada, to the Existing
Substances Risk Assessment Bureau, Health Canada, 2021; unreferenced).

Enoxolone is also present in toothpaste (cosmetic and NHP) and lip balm (NHP).
Exposures by the oral route from using toothpaste (cosmetic), toothpaste (NHP), and lip
balm were quantified at an upper concentration of 0.1%, 0.05%, and 1%, respectively
(personal communication, emails from the Consumer and Hazardous Products Safety
Directorate, Health Canada, and the Natural and Non-prescription Health Products
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau,
Health Canada, 2017, 2021; unreferenced).

Products available to consumers containing allantoin glycyrrhetinic acid in Canada were
not identified.

Given the number of products containing enoxolone that are present in the Canadian
market, it is possible that exposure from several different types of products (for
example, cosmetics, NHPs, and NPDs) and from different routes of exposure may occur
on the same day (that is, aggregate exposure). Exposures are expected to occur
primarily by the dermal or oral routes of exposure.

Combined systemic exposures from products available to consumers are summarized
in Table 7-14.

Table 7-14. Daily estimates of enoxolone exposures from the use of products
available to consumers

Product scenario % in Route(s) of Systemic exposure range
product exposure (mg/kg bw/day)?

Facial makeup 0.1 Dermal 1.65 x 103 (14 to 18 years) to 3.70 x
(liquid foundation) 102 (4 to 8 years)
Face moisturizer 30 Dermal 1.81 (14 to 18 years) to 3.04 (adults)
Body moisturizer 3 Dermal and 0.45 (adults) to 2.53 (0 to 5 months)
(spray) inhalation
Body moisturizer 3 Dermal 1.01 (adults) to 2.38 (0 to 5 months)
(lotion)
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Product scenario % in Route(s) of Systemic exposure range
product exposure (mg/kg bw/day)?

Lip balm 1 Oral 5.95 x 103 (adults) to 8.87 x 102 (14
to 18 years)

Bath product 3 Dermal 1.40 x 103 (9 to 13 years) to 4.48 x

(foam/bubbles) 10 (14 to 18 years)

Facial cleanser 10 Dermal 1.60 x 10 (14 to 18 years) to 2.21 x
102 (9 to 13 years)

Facial makeup 0.1 Dermal 1.48 x 103 (adults) to 2.37 x 103 (4

remover (lotion) to 8 years)

Shampoo 0.3 Dermal 1.26 x 103 (14 to 18 years) to 4.64 x
10 (0 to 5 months)

Conditioner (rinse- | 0.3 Dermal 1.21 x 102 (14 to 18 years) to 2.60 x

off) 103 (2-3 years)

Deodorant/antipersp | 0.1 Dermal 6.18 x 104 (9 to 13 years) to 1.35 x

irant (solid) 103 (adults)

Shaving cream 0.1 Dermal 2.30 x 10 (adults) to 3.81 x 104 (9

(face) to 13 years)

Hairspray (pump) 0.1 Dermal and 4.08 x 10 (14 to 18 years) to 1.59 x

inhalation 103 (adults)

Permanent hair dye | 0.1 Dermal 4.48 x 102 (adults) to 5.35 x 102 (14
to 18 years)

Sunscreen (cream) | 0.5 Dermal 4.30 x 101 (adults)

(NHP)

Sunscreen (cream) | 0.5 Dermal 2.63 x 101 (9 to 13 years) to 1.19 (6

(NPD) to 11 months)

Analgesic patch 0.18 Dermal 1.10 x 10 (adults) to 1.16 x 10 (2

(NHP) to 3 years)

Acne therapy 0.3 Dermal 4.56 x 102 (adults) to 5.89 x 10 (9

(cream) (NHP) to 13 years)

Medicated skin care | 0.2 Dermal 5.16 x 102 (14 to 18 years) to 1.52 x

product (cream) 101 (1 year)

(NHP)

Sunscreen (lotion) 0.1 Dermal 1.01 x 1072 (adults)

(NHP)

Toothpaste 0.1 Oral 2.70 x 103 (adults)

Toothpaste (NHP) 0.05 Oral 1.35 x 1073 (adults) to 2.03 x 102 (2

to 3 years)

Abbreviations: NHP, natural health product; NPD, non-prescription drug.
a See Appendix A for calculation details. Dermal absorption was assumed to be 25%, except for the medicated skin
care product (cream) (NHP) scenario, where dermal absorption was assumed to be 100%.

7.3.2 Health effects assessment

There are no empirical data or international assessments on allantoin glycyrrhetinic

acid. There are limited empirical data on enoxolone.
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In rats, enoxolone is able to cross the placenta barrier and can be detected in the fetus
(Isbrucker and Burdock 2006). In an in vivo rat study, enoxolone inhibited the
metabolism of cortisone and cortisol by inhibiting 11p-hydroxysteroid dehydrogenase
(11B-HSD) (Lin et al. 2012). A human ex vivo study showed that the enzymatic activity
of 11B-HSD in human placenta cells was inhibited (Blum et al. 1995; Benediktsson et al.
1997), which can be accompanied by an increase of cortisol levels in umbilical cord
blood and a decrease of fetal weights in preeclamptic patients (McCalla et al. 1998).

Pregnant Wistar rats (6/dose) were fed 0, 10, 100, or 1000 mg/kg bw/day enoxolone in
the diet from gestational day (GD) 13 until term (Hundertmark et al. 2002). Fetuses
were analyzed at GDs 17, 19, and 21 and at PND 1. No maternal toxicity was observed.
A reduction of pulmonary 11B-hydroxysteroid dehydrogenase type 1 (11p-HSD1)
activity in cultured fetal lung cells from the high-dose group of enoxolone-treated dams
impaired fetal lung maturation. Cultured lung cells from fetuses in the high-dose group
of enoxolone-treated dams had lower surfactant protein-A (mMRNA and protein) levels.
Histopathology from high-dose fetuses showed abnormal alveolar wall. Other doses
were not tested. A dose-dependent decrease in amniotic fluid lecithin/sphingomyelin
ratio (L/S ratio) was observed. The L/S ratio is a traditional standard test that was
developed in the 1970s to help clinicians assess fetal lung maturation and the risk of the
neonate developing respiratory distress syndrome in pregnant people (Gluck et al.
1971).

Adult Wistar males (10/dose) were administered 0 or 4.5 mg/kg bw/day enoxolone or
glycyrrhizic acid for 20 days by gavage (Sakamoto and Wakabayashi 1988). After
administration, their testes were removed, and the capacity of the Leydig cells to
produce testosterone was tested in vitro. Glycyrrhizic acid and enoxolone caused a
significant decrease in testosterone production, with an accumulation of 17a-
hydroxyprogesterone. Glycyrrhizic acid and enoxolone are able to inhibit the conversion
of androstenedione to testosterone by inhibiting the 173-hydroxysteroid dehydrogenase.
Enoxolone is classified as a potential endocrine disruptor in this assessment.

Adult women and men volunteers (15/sex/dose) with a mean age of 35 years and 33.4
years, respectively, consumed 100 g of licorice containing 150 mg enoxolone daily for 9
weeks (equivalent to 1.7 mg/kg bw/day enoxolone for men and 2.1 mg/kg bw/day
enoxolone for women), with a 4-week period of no licorice consumption (Sigurjonsdottir
et al. 2006). A significant decrease in serum dehydroepiandrosterone was observed
after 4 weeks of licorice consumption in men only; however, levels returned to normal
after the 4-week period of cessation. Nevertheless, levels of testosterone and serum
dehydroepiandrosterone were significantly higher after the 4-week cessation in women
only. Enoxolone seems to disrupt androgen serum levels in humans, with different
effects between sexes.

In an in vivo zebrafish toxicity assay model, fish were exposed to between 1 uM and
5 UM of enoxolone. A dose-dependant decrease in the survival rate of embryos was
observed and reached 60% at the highest dose after 96 hours. The hatching rate
decreased significantly at all doses after 48 hours post fertilization (hpf). The hatching
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rate declined significantly at all doses after 72 hpf and reached 57.8% at the highest
dose. The authors of the study observed a significant decrease of heart rate in the
zebrafish embryos exposed to the 3 highest doses. The 2 highest doses significantly
reduced the length of animals (Zhong et al. 2022). This study supports the risk that
enoxolone may impair fetal development.

Because the empirical data on enoxolone are limited, hazard information on the
precursor, glycyrrhizic acid, was used to inform the health effects assessment.

In the OECD QSAR Toolbox (2019), enoxolone was proposed as the main metabolite of
glycyrrhizic acid by the in vivo rat metabolism simulator, and both substances are
pentacyclic triterpenoids with cycloketone and carboxylic acid. Both substances share
alerts on protein binding potency human Cell Line Activation Test (h-CLAT),
keratinocyte gene expression, in vitro and in vivo mutagenicity, and carcinogenicity and
are not bioavailable.

The JECFA confirmed that consumption of glycyrrhizic acid should not exceed

100 mg/day (about 2 mg/kg bw/day) and recognized that adverse effects may occur
below this limit for vulnerable populations (for example, pregnant and breastfeeding
people and children). However, the JECFA was not able to establish an acceptable
daily intake (ADI) for vulnerable populations because of the uncertainty of the database
(WHO 2009). The Nordic Council of Ministers (NCM) concluded that it was not possible
to determine a safety limit on the basis of adverse effects produced such as
hypermineralocorticoidism, which results in sodium retention and potassium loss,
oedema, increased blood pressure, and depression of the renin-angiotensin-
aldosterone system, with great interindividual variation (Nordic Council of Ministers
1993). The NCM estimated a provisional LOAEL of approximately 100 mg/day for the
short-term (>1 to 2 weeks) intake of glycyrrhizic acid in sensitive adults (for example,
those with pre-existing medical conditions) based on clinical studies including case
reports (Nordic Council of Ministers 1993). The European Medicines Agency (EMA)
determined a safety dose of between 80 mg/day and 100 mg/day of glycyrrhizic acid for
short-term use only on the basis of hypokalemia and hypertension following chronic use
at the highest doses (EMA 2013). The EMA stated that this safety dose was not
recommended for pregnant and breastfeeding people, children, and adolescents (<18
years). The United States Food and Drug Administration (US FDA) warned consumers
that black licorice contains glycyrrhizin, which can cause diminished potassium levels in
the body, abnormal heart rhythms, high blood pressure, edema (swelling), lethargy, and
congestive heart failure (US FDA 2017). The US FDA advised against eating large
amounts of black licorice at one time and to refrain from further ingestions should any of
the previously cited symptoms appear. According to the study carried out by ANSES
and the French poison control centres over the period of 2012 to 2021, ANSES
recommends consuming no more than 10 mg/day glycyrrhizin, consuming glycyrrhizin
only occasionally, and avoiding consumption from multiple sources of intake (for
example, food, medication) (ANSES 2022).
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On the basis of available information, the absorption, distribution, metabolism, and
excretion of glycyrrhizin appear to be relatively similar between humans and rats (VKM
2018). Glycyrrhizic acid is poorly absorbed from the gastrointestinal tract; instead, it is
hydrolyzed by intestinal bacteria to enoxolone, which is rapidly absorbed by the gut. The
absorption of enoxolone by the human gut is complete, regardless of whether the
enoxolone is formed by hydrolysis of the glycyrrhizic acid or is initially present as the
glycoside or aglycone in a food matrix (WHO 2009). Enoxolone is conjugated in the liver
before being excreted in the bile; the bacteria in the gut hydrolyze the new metabolites,
leading to enterohepatic recycling in rats and, presumably, in humans as well (WHO
2009; EMA 2013; VKM 2018). As a result of the enterohepatic recycling, the complete
elimination of enoxolone may take several days, with the potential for accumulation
increasing with long-term exposure (Isbrucker and Burdock 2006).

In a short-term study, male and female Wistar rats (unknown numbers) were orally
administered 0, 310, 630, 1250, or 2500 mg/kg bw/day of licorice containing 53%
glycyrrhizin, that is, glycyrrhizic acid (equivalent to 0, 164.3, 333.9, 662.5, or

1325 mg/kg bw/day) by gavage for 90 days (Isbrucker and Burdock 2006). Body weight
in both sexes decreased at the highest dose. At 1250 mg/kg bw/day and above,
hematological evaluation revealed a significant decrease in red blood cell counts and in
hematocrit in males but not in females. Males administered the highest dose showed a
significantly elevated neutrophil count and a lower lymphocyte count. The serum
biochemistry showed significantly elevated levels of total protein, albumin, aspartate
transaminase, and alanine aminotransferase in male rats but was significantly
decreased in females at 1250 mg/kg bw/day and above. Serum cholesterol also
decreased in both male and female rats at all doses. The liver and kidney weights
increased in the 1250 and 2500 mg/kg bw/day groups, males and females, but there
were no histopathological changes in these organs. At the highest dose, histopathology
showed an atrophy of the thymus medulla, along with some lymphofollicular formations
and an atrophy and catarrh of the stomach mucosa.

In an epidemiological pilot study, 16 healthy volunteers (eight women and 8 men per
dose) aged 19 to 30 years, with a body weight range of 58 to 71 kg for women and

56 kg to 91 kg for men, were orally administered 0, 400, or 800 mg/day of glycyrrhizic
acid (equivalent to 0, 6.6, or 13.3 mg/kg bw/day as determined by the authors) in
capsules for 4 weeks, followed by a two-week recovery period (van Gelderen et al.
2000). All volunteers showed edema after a week of ingestion and an increase in body
weight (up to 6 kg for some). The serum potassium concentration decreased in all
volunteers for both doses and sexes, especially in women. A considerable decrease
was reported in the aldosterone concentration and plasma renin activity for both doses
and sexes, an effect that was, again, more marked in women. The symptoms observed
were similar to the state of apparent mineralocorticoid excess.

In an epidemiological study, 39 healthy female volunteers aged 19 to 40 years with a
body weight range of 55 kg to 83 kg were orally administered 0, 1, 2, or 4 mg/kg bw/day
glycyrrhizic acid in capsules for 6 weeks, followed by a two-week recovery period (van
Gelderen et al. 2000). The experiment was performed according to a randomized
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double-blind treatment scheme. The volunteers were asked to fill in a dietary
guestionnaire for 3 days every fortnight, and their physical condition was evaluated
weekly. No change in body weight was observed. Authors of the study observed a
dose-related increase in headache, nausea, and vomiting, an effect that was significant
at 4 mg/kg bw/day. An increase in defecation pattern, swollen face, and tingling in arms
and legs was observed in the 4 mg/kg bw/day group. While the aldosterone
concentration in serum was significantly lower in the 4 mg/kg bw/day group, no
significant differences were observed in the 1 and 2 mg/kg bw/day groups. Plasma renin
activity decreased at all doses but was significant in the 4 mg/kg bw/day group only.
The systolic and diastolic blood pressure increased at 2 mg/kg bw/day and was
significantly higher at 4 mg/kg bw/day.

In a cross-sectional study, the effect of maternal consumption of glycyrrhizin
(glycyrrhizic acid) was studied in a sample of 1049 Finnish women and their healthy
infants (Strandberg et al. 2001). Glycyrrhizin intake was calculated using detailed
guestionnaires on licorice consumption, which were answered by the mothers while
they were in the maternity ward. Weekly glycyrrhizin intake was calculated from the
reported quantity (in grams) and frequency (never, seldom, weekly, daily) of licorice
consumption (as brand names). A list of all brands of licorice-containing confectionery
sold in Finland, which was based on a report prepared by the National Food
Administration in 1993 and updated with information from manufacturers, was used.
Glycyrrhizin intake was analyzed both as a continuous variable and as a categorical
variable grouped into 3 levels: low (€250 mg/week; n = 751), moderate (250 mg/week to
499 mg/week; n = 145), and heavy (2500 mg/week; n = 110), which comprised 75%,
14%, and 11% of the births, respectively. All data on gestation and infants were
obtained from hospital records. No change in infant body weight was observed, but the
heavy-dose group was born significantly earlier (before 38 weeks).

In a second cross-sectional study, the same author examined whether this association
applied to preterm births (delivery before 37 weeks). A sample of 95 Finnish women
who delivered preterm infants was compared with a sample of 107 women who
delivered their babies after 38 weeks (Strandberg 2002). Glycyrrhizin intake was
calculated using an approach similar to that in Strandberg et al. (2001). Glycyrrhizin
exposure was grouped into 3 levels: low (250 mg/week), moderate (250 mg/week to
499 mg/week), and heavy (=500 mg/week). The heavy consumption was associated
with a more than two-fold increased risk of preterm birth (<37 weeks) and three-fold
increased risk of early preterm birth (<34 weeks) for the fully adjusted model (mother’s
age, sex, parity, and smoking). The authors concluded that the heavy glycyrrhizin
exposure was associated with preterm delivery via an increased cortisol level in the
placenta.

Using the same cohort from the 2 previous studies, the cognitive performance of

children prenatally exposed to glycyrrhizin was assessed (Raikkonen et al. 2009). The
authors of the study performed tests from the Wechsler Intelligence Scale for Children
[l and the Children’s Developmental Neuropsychological Assessment on 371 healthy
children with a mean age of 8.1 years. The Beery Developmental Test of Visual-Motor
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Integration was also performed on the same children to observe cognitive performance.
Finally, authors conducted the Child Behavior Checklist to detect psychiatric symptoms
in these children. Occupational status, educational level, maternal health, smoking
habits, alcohol consumption, and stress did not differ between groups. Children
exposed to heavy levels (=500 mg/week) of glycyrrhizin showed significant decrements
in verbal and visuospatial abilities and in narrative memory, and significant increases in
externalizing symptoms as well as in attention, rule-breaking, and aggression problems.
The maternal glycyrrhizin consumption and the effects on cognitive performance
showed a linear association. However, the children’s own licorice intake was not
reported by the authors of the study. The authors concluded that a potential prenatal
overexposure to glucocorticoids may have led to the adverse effects mentioned.

The same authors measured levels of diurnal salivary cortisol in the same children, who
had a mean age of 8.1 years (range of 7.4 to 8.8), during the Trier Social Stress Test for
Children (Raikkonen et al. 2010). Children prenatally exposed to heavy levels of
glycyrrhizin (that is, 2500 mg/week) showed a significantly higher level of salivary
cortisol than the zero-low exposure group (that is, 0 to 250 mg/week). These effects
appeared to be dose-related. The authors concluded that a prenatal exposure to heavy
levels of glycyrrhizin could change the hypothalamic-pituitary-adrenocortical axis
function in children.

In the same children, but who now had a mean age of 12.5 years (n = 328), the same
authors measured pubertal maturation (for example, height, weight, body mass index
for age, difference between current and expected adult height, Tanner staging, and
score on the Pubertal Development Scale), neuroendocrine function (for example,
diurnal salivary cortisol and dexamethasone suppression), cognition (for example,
neuropsychological tests), and psychiatric problems (for example, using the Child
Behavior Checklist) (Raikkdnen et al. 2017). The adolescents’ own licorice consumption
(never, less than once a week, once a week, 2 to 4 days a week, daily, no answer) was
reported in this study and used as a potential confounder. Girls prenatally exposed to
heavy consumption of glycyrrhizin (that is, 2500 mg/week) were significantly taller, had
a higher body mass index, and had a more advanced pubertal development. Similar
findings were not seen in boys. Girls and boys prenatally exposed to heavy
consumption of glycyrrhizin (that is, 2500 mg/week) scored significantly lower on
intelligence quotient tests, had poorer memory, and were 3.3 times more likely to have
attention deficit/hyperactivity disorder problems. No differences in cortisol levels were
found at this age. The authors concluded on a LOAEL of 2500 mg/week (equivalent to
0.91 mg/kg bw/day on the basis of the lowest dose intake estimated by the authors
inducing adverse effects), which is based on the developmental neurotoxicity.

Glycyrrhizic acid was not genotoxic in Ames assay with Salmonella typhimurium TA98

with or without metabolic activation and in COMET assay in male mice in various
organs (Isbrucker and Burdock 2006).
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7.3.3 Characterization of risk to human health

The critical effect level identified for Triterpenoid subgroup 2 was an oral developmental
neurotoxicity LOAEL of 2500 mg/week (equivalent to 0.91 mg/kg bw/day on the basis of
the lowest dose intake estimated by the authors inducing adverse effects) glycyrrhizin in
children prenatally exposed via maternal consumption during pregnancy (Raikkénen et
al. 2009; Raikkdnen et al. 2017). A decrease in verbal and visuospatial abilities and in
narrative memory, increases in externalizing symptoms, and attention, rule-breaking,
and aggression problems were observed at 8.1 years. At 12.5 years, the same children
had lower scores on intelligence quotient tests, poorer memory and a higher incidence
of attention deficit/hyperactivity disorder problems. Developmental neurotoxicity effects
are supported by the ability of enoxolone to disrupt placental 113-HSD enzyme to
inactive cortisol before it reaches the fetus, leading to higher levels of fetal cortisol
exposure (Blum et al. 1995; Benediktsson et al. 1997). In addition, there is a risk of
increased blood pressure and blood potassium levels, thereby resulting in potential
maternal arrhythmias and potential life-threatening effects on the fetus. Considering the
severity of the developmental effects and the uncertainty associated with the
neurological developmental and endocrine disruptor effects of enoxolone in fetuses and
children, this POD was considered relevant for people of childbearing age, pregnant
and breastfeeding people, fetuses, and children.

The developmental critical effect is also supported by an oral LOAEL of 10 mg/kg
bw/day enoxolone (lowest dose tested) on the basis of a reduction of pulmonary 11§3-
HSDL1 activity in all enoxolone-treated fetuses, impaired fetal lung maturation in rats,
and lower surfactant protein-A (mMRNA and protein) levels. In addition, a dose-
dependent decrease in amniotic fluid lecithin/sphingomyelin ratio was observed in rat
fetuses without maternal toxicity, which is a marker of the risk of the neonate developing
respiratory distress syndrome (Gluck et al.1971; Hundertmark et al. 2002).

Daily systemic exposure estimates to enoxolone for the highest and lowest exposed
age groups and resulting MOEs from cosmetics NHPs, and foods are summarized in
Table 7-15.

Table 7-15. Daily exposure estimates and resulting MOEs for enoxolone from the
use of products available to consumers

Product scenario % in
product

Route(s)
of
exposure

Systemic
exposure
(mg/kg
bw/day)

MOE®? P

Facial makeup (liquid 0.1
foundation) (4 to 8 years

to adults)

Dermal

1.65 x 10
(14 to 18
years) to
3.70 x 103
(4to 8
years)

246 (410 8

years) to 550 (14

to 18 years)
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Product scenario % in Route(s) | Systemic MOE®? P
product of exposure
exposure (mg/kg
bw/day)
Face moisturizer (9 to 30 Dermal 1.81 (14to | 0.30 (adults) to
13 years to adults) 18 years) to | 0.50 (14 to 18
3.04 years)
(adults)
Body moisturizer (spray) | 3 Dermal 0.45 203 (0to5
(all) and (adults) to months) to 0.36
inhalation | 2.53 (0to 5 | (adults)
months)
Body moisturizer (lotion) | 3 Dermal 1.01 0.38(0to 5
(all) (adults) to months) to 0.90
2.38 (0to 5 | (adults)
months)
Lip balm (9to 13years |1 Oral 5.95x 102 |103 (14to 18
to adults) (adults) to years) to 153
8.87 x 10 | (adults)
(14 to 18
years)
Bath product 3 Dermal 1.40 x 10 | 203 (14 to 18
(foam/bubbles) (all) (9to 13 years) to 651 (9
years) to to 13 years)
4.48 x 103
(14 to 18
years)
Facial cleanser (9 to 13 | 10 Dermal 1.60 x 102 |41 (9to 13
years to adults) (14 to 18 years) to 57 (14
years) to to 18 years)
2.21 x 1072
(9to 13
years)
Facial makeup remover | 0.1 Dermal 1.48x10° |384(4t08
(lotion) (4 to 8 years to (adults) to years) to 613
adults) 2.37 x 10 | (adults)
(4to 8
years)
Shampoo (all) 0.3 Dermal 1.26 x 102% | 196 (0to 5
(14 to 18 months) to 723
years) to (14 to 18 years)
4.64 x 103
(Oto5
months)
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Product scenario % in Route(s) | Systemic MOE®? P
product of exposure
exposure (mg/kg
bw/day)
Conditioner (rinse-off) (2 | 0.3 Dermal 1.21x10° |350(2to3
to 3 years to adults) (14 to 18 years) to 752 (14
years) to to 18 years)
2.60 x 103
(2to 3
years)
Deodorant/antiperspirant | 0.1 Dermal 6.18 x 10 | 672 (adults) to
(solid) (9 to 13 years to (9to 13 1473 (9to 13
adults) years) to years)
1.35 x 103
(adults)
Shaving cream (face) (9 | 0.1 Dermal 2.30 x 104 | 2389 (9to 13
to 13 years to adults) (adults) to years) to 3961
3.81 x 10 | (adults)
(9to 13
years)
Hairspray (pump) (4to 8 | 0.1 Dermal 4.08 x 10 | 571 (adults) to
years to adults) and (14 to 18 2232 (14t0 18
inhalation | years) to years)
1.59 x 103
(adults)
Permanent hair dye (14 | 0.1 Dermal 4.48 x 102 |17 (14to 18
to 18 years to adults) (adults) to years) to 20
5.35x 102 | (adults)
(14 to 18
years)
Sunscreen (cream) 0.5 Dermal 4.30 x 10t | 2.11 (adults)
(NHP) (adults) (adults)
Sunscreen (cream) 0.5 Dermal 2.63x 101 [0.77 (6to 11
(NPD) (6 to 11 months (9to 13 months) to 3.47
to adults) years) to (9 to 13 years)
1.19 (6 to
11 months)
Analgesic patch (NHP) | 0.18 Dermal 1.10 x 102 | 8 (2to 3 years)
(2 to 3 years to adults) (adults) to to 83 (adults)
1.16 x 101
(2to 3
years)
Acne therapy (cream) 0.3 Dermal 456 x 102 | 15(9to 13
(NHP) (9 to 13 years to (adults) to years) to 20
adults) 5.89 x 102 | (adults)
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Product scenario % in Route(s) | Systemic MOE®? P
product of exposure
exposure (mg/kg
bw/day)
(9to 13
years)
Medicated skin care 0.2 Dermal 5.16 x 102 | 6 (1 year)to 18
product (cream) (NHP) (14 to 18 (14 to 18 years)
(6 to 11 months to years) to
adults) 1.52 x 101
(1 year)
Sunscreen (lotion) 0.1 Dermal 1.01 x 102 | 90 (adults)
(NHP) (adults) (adults)
Toothpaste (adults) 0.1 Oral 2.70 x 103 | 34 (adults)
(adults)
Toothpaste (NHP) (2to | 0.05 Oral 1.35 x 103 | 45 (2 to 3 years)
3 years to adults) (adults) to to 673 (adults)
2.03 x 1072
(2to 3
years)
Dietary intake (licorice Various | Oral 1.55 x 102 |59 (1 year and
as glycyrrhizin) (1 year (1 year and | older)
and older) older)
Regular consumption of | Various | Oral 2.09 x 10* | 4 (adults)
licorice tea (adults) (adults)
Short-term, high-level Various | Oral 6.00 x 10* | 1 (adults)
consumption of black (adults)
licorice candy (adults)

Abbreviations: MOE, margin of exposure; NHP, natural health product; NPD, non-prescription drug.

@ MOE was calculated using the critical effect level (that is, a LOAEL of 0.91 mg/kg bw/day), which is based on
developmental neurotoxicity.

b Target MOE = 30 (10x for intraspecies variation x 3x for use of a LOAEL). Bolded MOEs are considered potentially
inadequate.

The MOEs between the critical effect level and the estimates of daily exposure from the
use of enoxolone in face moisturizer, body moisturizer (spray and lotion), permanent
hair dye, sunscreen (cream) (NHP and NPD), analgesic patch (NHP) for 13 years and
under, acne therapy (cream) (NHP), medicated skin care product (cream) (NHP),
regular consumption of licorice tea, and short-term, high exposure from consumption of
black licorice candy are below the target MOE of 30 and are considered potentially
inadequate to address uncertainties in the health effects and exposure data used to
characterize risk. Given the number of products containing enoxolone available on the
Canadian market, it is possible that exposure from several different types of products
may occur on the same day (that is, aggregate exposure), in which case the MOE
would be even lower.
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Since there were no identified sources of exposure to the general population for
allantoin glycyrrhetinic acid, a qualitative approach to risk characterization was taken,
and the risk to human health from this substance was considered to be low.

7.3.4 Uncertainties in evaluation of risk to human health

The key sources of uncertainty are presented in the table below.

Table 7-16. Sources of uncertainty in the risk characterization for Triterpenoid
subgroup 2

Key source of uncertainty Impact

There were no dermal absorption studies available for substances in | +/-
Triterpenoid subgroup 2.

The potential use of more than one product by a single person in a -
day (that is, aggregate exposure) was not considered. This may
potentially underestimate exposure to some individuals.

The per capita intake of licorice-containing foods assumes that +/-
consumption of such foods is evenly distributed throughout the
population. This may potentially underestimate exposure to
individuals with a penchant for licorice flavour and overestimate
exposure for individuals who do not like licorice flavour.

In the absence of data on the consumption of black licorice candy in +
Canada, a serving size of 80 g candy based on the reference amount
for candies in Health Canada’s Table of Reference Amounts for Food
(Health Canada 2022) was conservatively assumed to represent
short-term high-level consumption of black licorice candy.
Additionally, some licorice flavoured foods may contain non-licorice
containing flavourings (for example, anethole, anise) as alternatives
to licorice-based flavourings. As such, exposure may potentially be
overestimated for some black licorice candy consumers.

There are limited hazard data on enoxolone and no hazard data on +/-
allantoin glycyrrhetinic acid. The read-across analogue, glycyrrhizin,
was therefore used to inform the human health risk assessment.

There are a lack of data on the impact of enoxolone on reproductive -
and developmental toxicity as well as on developmental neurotoxicity.

There were no suitable studies for the dermal or inhalation routes of +/-
exposure; therefore, route-to-route extrapolation for enoxolone was
carried out for dermal and inhalation scenarios by comparing with an
effect level from an oral study.

+, uncertainty with potential to cause overestimation of exposure/risk; -, uncertainty with potential to cause
underestimation of exposure/risk; +/-, unknown potential to cause over- or underestimation of risk.
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7.4 Mimosa oil

7.4.1 Exposure assessment

Environmental media

On the basis of the low manufacture and import quantity (<100 kg) of the substance
reported in response to a CEPA section 71 survey (Environment Canada 2013),
exposure to mimosa oil from environmental media is not expected. No reports of
monitoring for mimosa oil in environmental media in Canada or elsewhere were
identified.

Food

Exposure from use as food flavouring agent

No definitive information is available concerning the potential use of mimosa oil in foods
sold in Canada. However, since mimosa oil is identified as a food flavouring agent
internationally, it is possible that this substance is present as a flavouring agent in foods
sold in Canada.

The Fenaroli’'s Handbook of Flavor Ingredients reports per capita (“individual”)
estimated intake of mimosa oil (listed as mimosa absolute) from food flavouring use to
be 3.8 x 102 ug/kg bw/day for the US population on the basis of production volumes
reported by the food industry (Burdock 2010). In the absence of data on the actual use,
if any, of mimosa oil, as a flavouring agent in foods sold in Canada, the per capita intake
estimate reported for the US population (Burdock 2010) serves as an acceptable
estimate of possible Canadian dietary exposure for the general population 1 year of age
and older to this substance from its use as a food flavouring agent (personal
communication, email from the Food Directorate, Health Canada, to the Existing
Substances Risk Assessment Bureau, Health Canada, 2021; unreferenced).

Exposure from natural occurrence in foods

No definitive information is available concerning the natural occurrence of mimosa oil in
foods. Mimosa olil is obtained from the plant material of the named plant source
(Burdock 2010). There is expected to be little, if any, dietary exposure to this substance
from its natural presence in foods.

Products available to consumers

Mimosa oil is present in products available to consumers. To evaluate the potential for
exposure to mimosa oil from cosmetics and NHPs applied by the dermal route, sentinel
scenarios were selected on the basis of a combination of use frequencies and reported
concentrations of mimosa oil in these products. These scenarios represented the
highest exposures, relative to other dermally applied cosmetics, as well as NHPs where
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mimosa oil is used as a NMI, on the basis of identified products reported to contain this
substance. Exposure to mimosa oil from the use of body fragrance (roll-on and spray),
moisturizer (body, face, eye), massage product (oil and bar), deodorant/antiperspirant
(solid), sunless tanning product, facial makeup (liquid foundation, eye shadow, blush),
cleanser (body and face), exfoliant (body and face), cleanser (2-in-1 body
wash/shampoo), bath product (foam/bubbles), facial makeup remover, hair styling
product (gel/wax/putty, hairspray, mousse), shampoo, conditioner, and sunscreen
(lotion) (NHP) were considered to be the sentinel scenarios for dermal applications.

For the use of 100% mimosa oil in DIY products, the highest daily exposures were
expected to occur from the use of the oil in aroma diffuser/air freshener, massage oill,
body moisturizer, and as a facial steamer/mist. Although the upper concentration
reported for mimosa oil used in massage oil is assumed to be 100%, massage oils are
typically diluted prior to use. Thus, the maximum concentration of mimosa oil in
massage oil was assumed to be 3% (RIVM 2006). It is reported that essential oils and
extracts used in body products are typically diluted to concentrations of between 1%
and 4% (Tisserand Institute 2021). On the basis of this information, the maximum
concentration of mimosa oil in DIY body moisturizer was assumed to be 3%.

No dermal absorption studies were identified for mimosa oil. Lupenone and lupeol,
which are components of mimosa oil, have molecular weights of 424.70 and 426.72
g/mol, respectively, and log Kow values of >6 (Table 3-1). Since the physical-chemical
properties of the main components of mimosa oil and other triterpenoids in this
assessment are similar and no substance-specific dermal absorption data are available,
a group approach was taken, whereby a single dermal absorption value was used to
represent the dermal absorption of all the triterpenoids. On the basis of the available
information, a dermal absorption of 25% was identified for both occluded and non-
occluded skin sites. Further information on the dermal absorption is provided in section
7.3.1 on the exposure assessment for the Triterpenoid subgroup 2 substances.

Mimosa oil is also present in lipstick and sunscreen (lip balm) (NHP). Exposures by the
oral route from the use of lipstick and sunscreen (lip balm) (NHP) were quantified at
upper concentrations of 10% and 3.2%, respectively (personal communication, emails
from the Consumer and Hazardous Products Safety Directorate and the Natural and
Non-prescription Health Products Directorate, Health Canada, to the Existing
Substances Risk Assessment Bureau, Health Canada, 2017, 2021; unreferenced).

The dermal route of exposure is expected to be the predominant route of exposure from
products available to consumers. Owing to the negligible vapour pressure of the main
components of mimosa oil and its identified uses, the inhalation route is not expected to
be a significant route of exposure. Inhalation exposure from body fragrance and
hairspray were taken into account in order to estimate the systemic exposure (sum of
inhalation and dermal) from these products.
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Exposure estimates for the lowest and highest exposed age groups from products
available to consumers are summarized in Table 7-17. Daily exposure estimates from
DIY products containing mimosa oil are summarized in Table 7-18.

Table 7-17. Estimated daily exposures to mimosa oil from the use of products

available to consumers

wash/shampoo)

Product scenario % in Route(s) Systemic exposure range
product of (mg/kg bw/day)?2
exposure
Fragrance (roll-on) 10 Dermal 5.59 x 102 (14 to 18 years) to 1.65
and x 10! (2 to 3 years)
inhalation
Fragrance (spray) 3 Dermal 4.84 x 102 (14 to 18 years) to 1.42
and x 101 (2 to 3 years)
inhalation
Body moisturizer 10 Dermal 1.01 (adults) to 2.38 (0 to 5 months)
Face moisturizer 10 Dermal 1.81 x 10! (14 to 18 years) to 3.04
x 10 (adults)
Eye moisturizer 3 Dermal 1.52 x 102 (adults) to 1.81 x 102
(14 to 18 years)
Massage oil 0.3 Dermal 9.73 x 103 (adults) to 6.43 x 102 (0
to 5 months)
Massage bar 1 Dermal 3.24 x 1072 (adults)
Deodorant/antiperspirant | 0.063 Dermal 4.95 x 10 (9 to 13 years) to 8.38 x
(solid) 10 (14 to 18 years)
Sunless tanning product | 10 Dermal 1.58 (9 to 13 years) to 3.08 (14 to
18 years)
Facial makeup (liquid 10 Dermal 4.96 x 102 (14 to 18 years) to 1.11
foundation) x 10! (4 to 8 years)
Eye shadow 1 Dermal 1.09 x 10 (14 to 18 years) to 2.93
x 10 (4 to 8 years)
Blush 1 Dermal 1.32 x 10 (adults) to 4.57 x 10 (4
to 8 years)
Lipstick/lip balm 10 Oral 1.78 x 10 (adults) to 4.40 x 102 (2
to 3 years)
Body cleanser (liquid) 0.3 Dermal 4.68 x 10 (adults) to 1.93 x 102 (0
to 5 months)
Facial cleanser 1 Dermal 4.79 x 10 (14 to 18 years) to 6.64
x 10 (9 to 13 years)
Body exfoliant 0.3 Dermal 3.39 x 107 (adults) to 6.01 x 10
(14 to 18 years)
Face exfoliant 1 Dermal 3.14 x 107 (adults) to 3.75 x 10
(14 to 18 years)
Cleanser (2-in-1 body 1 Dermal 3.00 x 102 (2 to 3 years) to 7.14 x

103 (0 to 5 months)
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Product scenario % in Route(s) Systemic exposure range
product of (mg/kg bw/day)?2
exposure
Bath product 1 Dermal 1.40 x 10 (9 to 13 years) to 4.48 x
(foam/bubbles) 10 (14 to 18 years)
Facial makeup remover | 0.1 Dermal 2.65 x 10 (adults) to 7.11 x 104 (4
to 8 years)
Hair styling product 1 Dermal 3.75 x 1073 (adults) to 1.40 x 102 (2
(gel/wax/putty) to 3 years)
Hairspray 0.1 Dermal 2.37 x 10 (14 to 18 years) to 6.38
and x 104 (4 to 8 years)
inhalation
Hair styling product 0.1 Dermal 7.80 x 10 (adults) to 2.05 x 103 (2
(mousse) to 3 years)
Shampoo 0.1 Dermal 1.26 x 10 (14 to 18 years) to 4.64
x 10 (0 to 5 months)
Conditioner (rinse-off) 0.1 Dermal 1.21 x 104 (14 to 18 years) to 2.60
x 104 (2 to 3 years)
Sunscreen (lotion) 0.105 Dermal 1.65 x 102 (9 to 13 years) to 7.48 x
(NHP) 10 (6 to 11 months)
Sunscreen (lip balm) 3.2 Oral 5.71 x 107 (adults) to 2.32 x 102 (6
(NHP) to 11 months)

Abbreviation: NHP, natural health product

a Exposure estimates were adjusted by 30% for the maximum amount of main components in mimosa oil. Dermal
absorption was assumed to be 25%. See Appendix A for calculation details.

Table 7-18. Estimated daily exposures to mimosa oil from the use of DIY products

Product scenario % in Route(s) of Systemic exposure range
product exposure (mg/kg bw/day)?@

Aroma diffuser/air 100 Dermal and 0.70 (adult) to 1.21 (9 to 13

freshener (inhalation inhalation years)

and refill)

Aroma diffuser/air 100 Inhalation 0.39 (4 to 8 years) to 0.59 (1

freshener (bystander year)

exposure)

Massage oil 3 Dermal 9.73 x 102 (adults) to 6.43 x 10!
(0 to 5 months)

Body moisturizer 3 Dermal 0.30 (adults) to 0.71 (0to 5
months)

Facial steamer/mist | 100 Dermal and 3.39 x 10 (adults) to 1.03 x 108

(application) inhalation (4 to 8 years)

Facial steamer/mist | 100 Inhalation 3.96 x 10° (1 year)

(bystander exposure)

a Exposure estimates were adjusted by 30% for the maximum amount of main components in mimosa oil. Dermal
absorption was assumed to be 25%. See Appendix B for calculation details.
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7.4.2 Health effects assessment
There are no empirical data or international assessments for mimosa oil.

In order to inform the health effects assessment, the hazard information available for the
main components of mimosa oil, lupenone (20%) and lupeol (7.8%), have been
considered.

Lupenone and lupeol

There are no empirical data or international assessments on lupenone nor is it available
in the OECD QSAR Toolbox (2019). Structurally, the only difference between lupenone
and lupeol is the presence of a ketone on lupenone, whereas a hydroxyl group is
located on lupeol. Therefore, data on lupeol are used to assess lupenone. In an in silico
study, lupeol and several analogues such as lupenone and lupeol acetate showed a
strong affinity for targeting and binding nuclear receptors involved in mammalian fertility,
such as aryl hydrocarbon receptor and progesterone receptors (Ruiz-Rodriguez et al.
2017).

Lupeol showed anti-androgenic effects by decreasing the testicular cell proliferation and
testosterone biosynthesis in vitro in rat testicular cells (Ogunwole et al. 2019) and by
inhibiting the transcriptional activity of androgenic receptors in normal prostate epithelial
cells (Siddique et al. 2011).

In an in vitro study, lupeol was able to diminish the hyperactivation of capacitated
sperm, which is mandatory for the fertilization of an oocyte, by inhibiting the
progesterone pathway (Mannowetz et al. 2017).

On the basis of the literature (Siddique et al. 2011; Ruiz-Rodriguez et al. 2017;
Ogunwole et al. 2019), lupeol and lupenone are determined to be potential endocrine
disruptors.

Due to the limited health effects data for lupenone and lupeol, a read-across approach
was used. The most adequate analogue containing empirical data provided by the
OECD QSAR Toolbox (2019) was enoxolone, which shares the same alert on the
estrogen-receptor binding (strong binder). All 3 substances are pentacyclic triterpenoids
with cycloalkane, alcohol groups, and fused saturated carbocycles. The analogue was
selected on the basis of its shared endocrine disruptive properties with the target
substances and is therefore protective of vulnerable populations such as children and
pregnant people.

In this health effects assessment, the identified endpoint for enoxolone was an oral
developmental neurotoxicity LOAEL of 0.91 mg/kg bw/day glycyrrhizin in children
prenatally exposed via maternal consumption during pregnancy (Raikkénen et al. 2009;
Raikkonen et al. 2017). Further information on the health effects assessment of
enoxolone is provided in section 7.3.2.
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7.4.3 Characterization of risk to human health

Due to limited hazard data available on mimosa oil and its main components (lupenone
and lupeol), health effects information on the analogue enoxolone was used to
characterize the risk to human health.

The critical effect level identified for enoxolone was an oral developmental neurotoxicity
LOAEL of 2500 mg/week (equivalent to 0.91 mg/kg bw/day on the basis of the lowest
dose intake estimated by the authors inducing adverse effects) glycyrrhizin in children
prenatally exposed via maternal consumption during pregnancy (Raikkonen et al. 2009;
Raikkonen et al. 2017). A decrease in verbal and visuospatial abilities and in narrative
memory, increases in externalizing symptoms, and attention, rule-breaking, and
aggression problems were observed at 8.1 years. At 12.5 years, the same children had
lower scores on intelligence quotient tests, poorer memory, and a higher incidence of
attention deficit/hyperactivity disorder problems. Developmental neurotoxicity effects are
supported by the ability of enoxolone to disrupt placental 113-HSD enzyme to inactive
cortisol before it reaches the fetus, leading to higher levels of fetal cortisol exposure
(Blum et al. 1995; Benediktsson et al. 1997). In addition, on the basis of the literature
(Siddique et al. 2011; Ruiz-Rodriguez et al. 2017; Ogunwole et al. 2019), lupeol and
lupenone (the main components of mimosa oil) are determined to be potential
endocrine disruptors. Considering the severity of the developmental effects and the
uncertainty associated with the neurological developmental and endocrine disruptor
effects of mimosa oil in fetuses and children, this POD was considered relevant for
people of childbearing age, pregnant and breastfeeding people, fetuses, and children.

This POD was considered relevant for all age groups and durations of exposure.

Taking into consideration the reported concentrations of lupenone (20%) and lupeol
(7.8%), it was assumed that the sum of all main components in mimosa oil was 30%.
Exposure estimates calculated for mimosa oil were adjusted by 30%.

Daily systemic exposure estimates of mimosa oil for the highest and lowest exposure
age groups and the resulting MOEs from food flavouring agent, cosmetics, and NHPs
are summarized in Table 7-19. Systemic daily exposure estimates of mimosa oil and the
resulting MOEs from DIY products containing mimosa oil are summarized in Table 7-20.

Table 7-19. Daily exposure estimates and resulting MOEs for mimosa oil from the
use of products available to consumers

Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)
Fragrance (roll- | 10 Dermal and 559 x102(14 |6(2to 3
on) (2 to 3 years inhalation to 18 years) to | years)to 16
to adults) 1.65x101(2 | (14to 18
to 3 years) years)
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Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)
Fragrance 3 Dermal and 4.84x102(14 |6(2to 3
(spray) (2to 3 inhalation to 18 years) to | years) to 19
years to adults) 1.42x101(2 |(14to 18
to 3 years) years)
Body 10 Dermal 1.01 (adults) to | 0.38 (0to 5
moisturizer (all) 2.38(0to 5 months) to
months) 0.90 (adults)
Face 10 Dermal 1.81 x 101 (14 | 3 (adults)to 5
moisturizer (9 to to 18 years)to | (14 to 18
13 years to 3.04 x 101 years)
adults) (adults)
Eye moisturizer |3 Dermal 1.52 x 1072 50 (14 to 18
(14 to 18 years (adults) to 1.81 | years) to 60
to adults) x 102 (14 to 18 | (adults)
years)
Massage oil (all) | 0.3 Dermal 9.73 x 1073 14 (0to 5
(adults) to 6.43 | months) to 94
x 102 (0to5 (adults)
months)
Massage bar 1 Dermal 3.24 x 107? 28 (adults)
(adults) (adults)
Deodorant/antip | 0.063 Dermal 4.95 x 104 (9 1086 (14 to 18
erspirant (solid) to 13 years) to | years)to 1 838
(9to 13 years to 8.38 x 104 (14 | (9 to 13 years)
adults) to 18 years)
Sunless tanning | 10 Dermal 1.58 (9 to 13 0.30 (14 to 18
product (9 to 13 years) to 3.08 | years)to 0.58
years to adults) (14 to 18 (9 to 13 years)
years)
Facial makeup | 10 Dermal 4.96x102(14 |8(4to 8
(liquid to 18 years) to | years) to 18
foundation) (4 to 1.11x 101 (4 |(14to 18
8 yearsto to 8 years) years)
adults)
Eye shadow (4 |1 Dermal 1.09 x 104 (14 | 3101 (4to 8
to 8 years to to 18 years) to | years) to 8 359
adults) 2.93x104(4 |(14to 18
to 8 years) years)
Blush (4 to 8 1 Dermal 1.32 x 10 1993 (4to 8
years to adults) (adults) to 4.57 | years) to 6 907
x 104 (4t0 8 (adults)
years)
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Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)
Lipstick (2 to 3 10 Oral 1.78 x 102 21 (2to 3
years to adults) (adults) to 4.40 | years) to 51
x 102 (2to 3 (adults)
years)
Body cleanser 0.3 Dermal 4.68 x 104 472 (0to 5
(liquid) (all) (adults) to 1.93 | months) to
x103(0to5 1 943 (adults)
months)
Facial cleanser |1 Dermal 479 x10%(14 |1370(9to 13
(9 to 13 years to to 18 years) to | years) to 1 900
adults) 6.64 x 104 (9 |(14to 18
to 13 years) years)
Body exfoliant 0.3 Dermal 3.39 x 103 152 (14 to 18
(14 to 18 years (adults) to 6.01 | years) to 268
to adults) x 1072 (14 to 18 | (adults)
years)
Face exfoliant 1 Dermal 3.14 x 103 243 (14 to 18
(14 to 18 years (adults) to 3.75 | years) to 290
to adults) x 107 (14 to 18 | (adults)
years)
Cleanser (2-in-1 | 1 Dermal 3.00x10%(2 |127(0to5
body to 3 years) to months) to 303
wash/shampoo) 7.14 x 103 (0 (2 to 3 years)
(all) to 5 months)
Bath product 1 Dermal 1.40x10%(9 |2031(14to18
(foam/bubbles) to 13 years) to | years) to 6 507
(all) 4.48 x 10 (14 | (9 to 13 years)
to 18 years)
Facial makeup |0.1 Dermal 2.65 x 10 1280 (4to8
remover (4 to 8 (adults) to 7.11 | years) to 3 436
years to adults) x 104 (4t0 8 (adults)
years)
Hair styling 1 Dermal 3.75 x 103 65 (2to 3
product (adults) to 1.40 | years) to 243
(gel/wax/putty) x 102 (2to 3 (adults)
(2to 3yearsto years)
adults)
Hairspray (4to | 0.1 Dermal and 2.37x10%(14 |1427 (4108
8 years to inhalation to 18 years) to | years) to 3 846
adults) 6.38 x 104 (4 |(14to 18
to 8 years) years)
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agent (1 year
and older)

year and older)

Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure

(mg/kg

bw/day)

Hair styling 0.1 Dermal 7.80 x 104 443 (2t0 3

product (adults) to 2.05 | years) to 1166

(mousse) (2-3 x 1073 (2-3 (adults)

years to adults) years)

Shampoo (all) 0.1 Dermal 1.26 x10% (14 | 1960 (0to5
to 18 years) to | months) to
4.64x104(0 |7233(14t018
to 5 months) years)

Conditioner 0.1 Dermal 1.21x10% (14 | 3500 (2to3

(rinse-off) (2 to to 18 years) to | years) to 7 523

3 years to 2.60x104(2 |(14to 18

adults) to 3 years) years)

Sunscreen 0.105 Dermal 1.65 x 102 (9 12 (6to 11

(lotion) (NHP) (6 to 13 years) to | months) to 55

to 11 months to 7.48 x 102 (6 (9 to 13 years)

adults) to 11 months)

Sunscreen (lip 3.2 Oral 5.71 x 103 39 (6to 11

balm) (NHP) (6 (adults) to 2.32 | months) to 159

to 11 months to x 102 (6to 11 | (adults)

adults) months)

Food flavouring | - Oral 1.14 x 10° (1 79 552 (1 year

and older)

Abbreviations: MOE, margin of exposure; NHP, natural health product.

a8 MOE was calculated using the critical effect level (that is, a LOAEL of 0.91 mg/kg bw/day) for the read-across
analogue enoxolone, which is based on developmental neurotoxicity.

b Target MOE = 30 (10x for intraspecies variation x 3x for use of a LOAEL). Bolded MOEs are considered potentially
inadequate.

Table 7-20. Daily exposure estimates and resulting MOEs for mimosa oil from the
use of DIY products

Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)
Aroma 100 Dermal and 0.70 (adults) to | 0.75 (9 to 13
diffuser/air inhalation 1.21 (9to 13 years) to 1.30
freshener years) (adults)
(inhalation and
refill) (9 years
and older)
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exposure) (1
year)

Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)
Aroma 100 Inhalation 0.39(4to 8 1.54 (1 year)
diffuser/air years)t0 0.59 |t02.33(4to 8
freshener (1 year) years)
(bystander
exposure)
(younger than
9 years)
Massage oil 3 Dermal 9.73 x 1072 1(0to5
(all) (adults) to 6.43 | months) to 9
x 101 (0-5 (adults)
months)
Body 3 Dermal 0.30 (adults)to | 1.27 (0to 5
moisturizer (all) 0.71(0to 5 months) to
months) 2.99 (adults)
Facial 100 Dermal and 3.39 x 10° 8.85 x 107 (4 to
steamer/mist inhalation (adults) to 1.03 | 8 years) to
(application) (4 x10® (4t0 8 2.69 x 108
to 8 years to years) (adults)
adults)
Facial 100 Inhalation 3.96 x10°(1 |2.30x10%(1
steamer/mist year) year)
(bystander

Abbreviation: MOE, margin of exposure.
a8 MOE was calculated using the critical effect level (that is, a LOAEL of 0.91 mg/kg bw/day) for the read-across

analogue enoxolone, which is based on developmental neurotoxicity.

b Target MOE = 30 (10x for intraspecies variation x 3x for use of a LOAEL). Bolded MOEs are considered potentially

inadequate.

The MOEs between the critical effect level and the estimates of daily exposure from the
use of mimosa oil in fragrance (roll-on and spray), body moisturizer, face moisturizer,
massage oil for 1 year and under, massage bar, sunless tanning product, facial makeup
(liquid foundation), lipstick for 8 years and under, and sunscreen (lotion) (NHP) for 3
years and under and 14 to 18 years are below the target MOE of 30. They are
considered potentially inadequate to address uncertainties in the health effects and
exposure data used to characterize risk.

In addition, the MOEs between the critical effect level and the estimates of daily
exposure from the use of mimosa oil in DIY aroma diffuser/air freshener, DIY massage
oil, and DIY body moisturizer are below the target MOE of 30 and are considered
potentially inadequate to address uncertainties in the health effects and exposure data
used to characterize risk.
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7.4.4 Uncertainties in evaluation of risk to human health
The key sources of uncertainty are presented in the table below.

Table 7-21. Sources of uncertainty in the risk characterization for mimosa oil

Key source of uncertainty Impact

The concentration of the main components in essential oils +/-
differs depending on the plant origin, species, temperature,
soil, and geography. Therefore, the composition of
essential oils in products available to consumers varies,
which represents an uncertainty in the assessment.

There is uncertainty associated with the dermal absorption +/-
factor used for mimosa oil when enoxolone is considered
as a read-across analogue.

The potential use of more than one product containing the -
same substance by a single person in a day (that is,
aggregate exposure) was not considered. This may
potentially underestimate exposure for some individuals.

There are no hazard data on mimosa oil and limited data +/-
on lupeol and lupenone. The read-across analogue,
enoxolone, was used to inform the human health risk
assessment.

There are a lack of data on the impact of mimosa oil and +/-
its main components on reproductive and developmental
toxicity and developmental neurotoxicity.

Route-to-route extrapolation for mimosa oil was carried out +/-
for dermal and inhalation exposure scenarios using a
critical effect level from an oral toxicity study.

+, uncertainty with potential to cause overestimation of exposure/risk; -, uncertainty with potential to cause
underestimation of exposure risk; +/-, unknown potential to cause over- or underestimation of risk

7.5 lvy extract

7.5.1 EXposure assessment

Environmental media and food

On the basis of the low manufacture and import quantity (<100 kg) of the substance
reported in response to a CEPA section 71 survey (Environment Canada 2013),
exposure to ivy extract from environmental media is not expected. No reports of
monitoring for ivy extract in environmental media in Canada or elsewhere were
identified. In Canada, there is no expected exposure of the general population to ivy
extract in food (foods or food flavouring agent) and food packaging.

Products available to consumers
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Ivy extract is present in products available to consumers. To evaluate the potential for
exposure to ivy extract from cosmetics and NHPs applied by the dermal route, sentinel
scenarios were selected on the basis of a combination of use frequencies and reported
concentrations of ivy extract in these products. These scenarios represented the highest
exposures, relative to other dermally applied cosmetics, as well as NHPs where ivy
extract is used as a NMI, on the basis of identified products reported to contain the
substance. Exposures to ivy extract from the use of a cleanser (face, body), massage
oil, moisturizer (body, face, eye), facial makeup (liquid foundation), facial makeup fixer
(spray), exfoliant (face, body), facial makeup remover, bath product (foam/bubbles and
salt), conditioner (leave-on and rinse-off), shampoo, hair colour (temporary and
permanent), hair styling products (gel, mousse, hairspray), body adhesive, and
sunscreen (powder) (NHP) were considered to be the sentinel scenarios for dermal
applications.

The use of 100% ivy extract in DIY products such as massage oil and body moisturizer
was assessed. Although the upper concentration reported for ivy extract used in
massage oil is assumed to be 100%, massage oils are typically diluted prior to use.
Therefore, the maximum concentration of ivy extract in massage oil was assumed to be
3% (RIVM 2006). It is reported that essential oils and extracts used in body products are
typically diluted to concentrations of between 1% and 4% (Tisserand Institute 2021). On
the basis of this information, the maximum concentration of ivy extract in DIY body
moisturizer was assumed to be 3%.

No dermal absorption studies were identified for ivy extract. Steroid-based compounds
(hederacoside C, hederagenin, and alpha-hederin), which are components of ivy
extract, have molecular weights of 1221, 472, and 750 g/mol, respectively, and log Kow
values of >4, with the exception of hederacoside C (Table 3-1). Since the physical-
chemical properties of the main components of ivy extract and other triterpenoids in this
assessment are similar and there are no substance-specific dermal absorption data, a
group approach was taken, whereby a single dermal absorption value was used to
represent the dermal absorption of all the triterpenoids. On the basis of the available
information, a dermal absorption of 25% was identified for both occluded and non-
occluded skin sites. Further information on the dermal absorption is provided in section
7.3.1 on the exposure assessment for the Triterpenoid subgroup 2 substances.

The dermal route of exposure is expected to be the predominant route of exposure from
products available to consumers. Owing to the negligible vapour pressure of the main
components of ivy extract and its identified uses, the inhalation route is not expected to
be a significant route of exposure. Inhalation exposures from facial makeup spray,
hairspray, and sunscreen powder (NHP) were taken into account in order to estimate
the systemic exposure (sum of inhalation and dermal) from these products.

Exposure estimates for the lowest and highest exposed age groups from products

available to consumers are summarized in Table 7-22. Daily exposure estimates from
DIY products containing ivy extract are summarized in Table 7-23.
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Table 7-22. Estimated daily exposures to ivy extract from the use of products
available to consumers

Product scenario % in Route(s) of Systemic exposure range
product exposure (mg/kg bw/day)?

Facial cleanser 3 Dermal 2.40 x 103 (14 to 18 years) to 3.32 x
103 (9 to 13 years)

Massage oil 3 Dermal 0.16 (adults) to 1.07 (0 to 5 months)

Body moisturizer 5 Dermal 0.84 (adults) to 1.98 (0 to 5 months)

Face moisturizer 3 Dermal 0.09 (14 to 18 years) to 0.15 (adults)

Eye moisturizer 1 Dermal 1.01 x 10 (14 to 18 years) to 1.69
x 102 (adults)

Facial makeup fixer | 6 Dermal and | 1.59 x 10! (adults) to 4.24 x 10! (4

(spray) inhalation to 8 years)

Facial makeup 0.1 Dermal 8.27 x 103 (14 to 18 years) to 1.85

(liquid foundation) x 10 (4 to 8 years)

Body cleanser 0.1 Dermal 2.60 x 10 (adults) to 1.07 x 10 (0

(liquid) to 5 months)

Face exfoliant 1 Dermal 5.25 x 107 (adults) to 6.27 x 10
(14 to 18 years)

Facial makeup 0.2 Dermal 1.31 x 103 (9 to 13 years) to 3.28 x

remover 103 (3 years)

Body exfoliant 30 Dermal 0.56 (adults) to 0.67 (14 to 18 years)

Bath product 0.3 Dermal 6.99 x 10° (9 to 13 years) to 2.24 x

(foam/bubbles) 10 (14 to 18 years)

Bath product (salt) | 3 Dermal 1.41 x 1073 (adults) to 1.80 x 103 (9
to 13 years)

Conditioner (rinse- |1 Dermal 2.02 x 1072 (14 to 18 years) to 4.33

off) x 102 (2 to 3 years)

Shampoo 3 Dermal 6.29 x 103 (14 to 18 years) to 2.32
x 10 (0 to 5 months)

Temporary hair dye | 0.1 Dermal 5.91 x 107 (adults) to 1.90 x 102 (4
to 8 years)

Permanent hair dye | 0.1 Dermal 2.24 x 102 (adults) to 2.67 x 102 (14
to 18 years)

Hair conditioner 3 Dermal 6.05 x 102 (14 to 18 years) to 1.30

(leave-on) x 101 (2 to 3 years)

Hair styling product | 0.5 Dermal 3.13 x 103 (adults) to 1.17 x 102 (2

(geb to 3 years)

Hair styling product | 0.1 Dermal 1.30 x 1073 (adults) to 4.75 x 103 (2

(mousse) to 3 years)

Hairspray 0.1 Dermal and | 1.38 x 10 (14 to 18 years) to 5.63

inhalation x 103 (adults)
Body adhesive 0.1 Dermal 3.32 x 103 (adults) to 4.27 x 102

(14 to 18 years)
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Product scenario % in Route(s) of Systemic exposure range
product exposure (mg/kg bw/day)?
Sunscreen 0.1 Dermal and | 1.35 x 10 (adults)
(powder) (NHP) inhalation

Abbreviation: NHP, natural health product.
a See Appendix A for calculation details. Exposure estimates were adjusted by 50% for the maximum amount of main
components in ivy extract that metabolize to alpha-hederin. Dermal absorption was assumed to be 25%.

Table 7-23. Estimated daily exposures to ivy extract from the use of DIY products

Product scenario % in Route(s) of Systemic exposure range
product exposure (mg/kg bw/day)?
Massage oil 3 Dermal 1.62 x 10! (adults) to 1.07 (O to 5
months)
Body moisturizer 3 Dermal 0.51 (adults) to 1.19 (0 to 5 months)

@ See Appendix B for calculation details. Exposure estimates were adjusted by 50% for the maximum amount of main
components in ivy extract that metabolize to alpha-hederin. Dermal absorption was assumed to be 25%.

7.5.2 Health effects assessment

There are limited international assessments available on ivy extract. The EMA
published an assessment report on ivy extract, and its use as an herbal medicinal
product for the respiratory system has been considered (EMA 2017). The use of ivy
extract by pregnant and breastfeeding people is not recommended by the EMA due to a
lack of data and the presence of alpha-hederin as a main component. Alpha-hederin
has been shown to disturb maternal zinc distribution and induce adverse developmental
outcomes in rats (EMA 2017).

There are limited empirical data for ivy extract. There are no genotoxicity,
carcinogenicity, or reproductive and developmental toxicity studies available in the
database.

In rats, the main component of ivy extract, alpha-hederin, was still detected in the blood
3 hours after a single oral exposure of 1000 mg/kg ivy extract. However, lower dosages
could not be analyzed because the limit of detection of alpha-hederin showed potential
poor absorption and rapid elimination in rats (EMA 2017). Other main components, such
as hederacoside C, are metabolized to alpha-hederin in the stomach (EMA 2017).

Only one repeated-dose study is available for ivy extract, as a summary in EMA (2017).
Daily oral exposure of rats (humber and strain unknown) to ivy extract at 0, 1500, or
4000 mg/kg bw/day for 100 days did not cause any toxic effects. Hematological and
biochemical parameters, histological findings, and kidney and liver weights were normal
compared with those of the control animals (EMA 2017).

Because of the popularity of ivy extract in natural medicine, several clinical
pharmacology studies are available.
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In one study, 268 children aged 0 to 12 years were treated orally for 14 days with

0 mg/kg bw/day or between 6.6 mg/kg bw/day and 11 mg/kg bw/day ivy extract in the
form of a syrup or drops for cough and bronchitis (Schmidt et al. 2012). The adverse
effects reported were diarrhea, nausea, vomiting, and dermatitis, which disappeared
when the treatment stopped.

In another study, both men (124) and women (206) with bronchitis were orally given
tablets containing 25 mgq ivy extract twice per day for a median duration of 8 days,
before being evaluated by means of a questionnaire to assess the tolerability of the
treatment. The results showed a good-to-very-good tolerability of the treatment. The
authors did not measure any parameters or provide any other details on the medical
condition of the participants (Stauss-Grabo et al. 2011).

A large study was conducted on 9657 patients (188 aged under 1 year, 2822 aged
between 1 and 5 years, 1843 aged between 6 and 12 years, and 4804 aged above 12
years), who were treated orally with 52.2 mg to 157.5 mg (equivalent to between

2.3 mg/kg bw/day and 5.77 mg/kg bw/day; no control group) ivy extract in a syrup
(Fazio et al. 2009). The principle adverse effects noted by the authors were
gastrointestinal disorders, diarrhea, abdominal and epigastric pain, nausea, and
vomiting (which disappeared when treatment stopped).

To inform the health effects assessment, the hazard information available for the main
components of ivy extract, hederacoside C (1.7% to 20%), hederagenin (7.4% to
18.4%), and alpha-hederin (0.8% to 2.3%), has been considered.

Hederacoside C, hederagenin, and alpha-hederin

There are no empirical data on hederacoside C and limited data on hederagenin and
alpha-hederin.

An in vitro study showed that hederagenin was able to inhibit the mouse enzyme 113-
HSD1 (Yan et al. 2021).

Alpha-hederin showed no mutagenicity potential in Ames assay using Salmonella
typhimurium, with and without metabolic activation (EMA 2017).

Two developmental toxicity studies showed a decrease in fetal weights and an increase
in fetal abnormalities such as delayed skeletal ossification, enephalocele or umbilical
hernia and resorption in pregnant rats treated with 0 pg/kg bw/day to 225 ug/kg bw/day
at GD 11 or from GDs 6 to 15 via a subcutaneous injection (Daston et al. 1994; Duffy et
al. 1997). The authors of the studies showed that these developmental effects were
induced by the fact that alpha-hederin increased the levels of maternal hepatic
metallothionein, which resulted in reduced levels of Fe and Zn in maternal plasma.

Due to the limited health effects data available for hederacoside C, hederagenin, and
alpha-hederin, a read-across approach was used. The most adequate analogue
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containing empirical data provided by the OECD QSAR Toolbox (2019) was enoxolone,
which shares similar structures and metabolites, as identified by the in vivo rat
metabolism simulator, with hederagenin and alpha-hederin. It also shares with
hederagenin the same alert on the estrogen receptor binding (strong binder). All 4
substances are pentacyclic triterpenoids with cycloalkane, alcohol groups, and fused
saturated carbocycles. In addition, enoxolone and hederagenin are able to inhibit 11[3-
HSD in rodents. Hederagenin C is not available on the OECD QSAR Toolbox (2019).
The analogue was selected on the basis of its shared capacity to interfere with fetal
development and is therefore protective of vulnerable populations such as children and
pregnant people.

In this health effects assessment, the identified endpoint was an oral developmental

neurotoxicity LOAEL of 0.91 mg/kg bw/day in children prenatally exposed via maternal
consumption during pregnancy (Raikkénen et al. 2009; Raikkdnen et al. 2017). Further
information on the health effects assessment of enoxolone is provided in section 7.3.2.

7.5.3 Characterization of risk to human health

Because of the limitation of the hazard data available on ivy extract and its main
components (hederacoside C, hederagenin, and alpha-hederin), health effects
information on the analogue enoxolone was used to characterize the risk to human
health.

The critical effect level identified for enoxolone was an oral developmental neurotoxicity
LOAEL of 2500 mg/week (equivalent to 0.91 mg/kg bw/day on the basis of the lowest
dose intake estimated by the authors inducing adverse effects) glycyrrhizin in children
prenatally exposed via maternal consumption during pregnancy (Raikkénen et al. 2009;
Raikkonen et al. 2017). A decrease in verbal and visuospatial abilities and in narrative
memory, increases in externalizing symptoms, and attention, rule-breaking, and
aggression problems were observed at 8.1 years. At 12.5 years, the same children had
lower scores on intelligence quotient tests, poorer memory, and a higher incidence of
attention deficit/hyperactivity disorder problems. Developmental neurotoxicity effects are
supported by the ability of enoxolone to disrupt placental 113-HSD enzyme to inactive
cortisol before it reaches the fetus, leading to higher levels of fetal cortisol exposure
(Blum et al. 1995; Benediktsson et al. 1997). Considering the severity of the
developmental adverse effects and the uncertainty associated with the neurological
developmental and endocrine disruptor effects of ivy extract in fetuses and children, this
POD was considered relevant for people of child-bearing age, pregnant and
breastfeeding people, fetuses, and children.

Considering the reported concentrations of hederacoside C (1.7% to 20%), hederagenin
(7.4% to 18.4%), and alpha-hederin (0.8% to 2.3%), as well as the fact that
hederacoside C is metabolized to alpha-hederin in the stomach, it was assumed that
the sum of all main components in ivy extract was 50%. Calculated exposure estimates
for ivy extract were adjusted by 50%.
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Daily exposure estimates for the highest and lowest exposed age groups and resulting
MOEs are summarized in Table 7-24 for products available to consumers. In addition,
daily estimates for the highest and lowest age groups and resulting MOEs are

summarized in Table 7-25 for DIY products.

Table 7-24. Daily exposure estimates and resulting MOEs for ivy extract from the
use of products available to consumers

(14 to 18 years
to adults)

(adults) to 6.27
x 103 (14 to 18
years)

Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)

Facial cleanser | 3 Dermal 2.40x103(14 | 274 (9to 13
(9 to 13 years to 18 years) to | years) to 380
to adults) 3.32x103(9 |(14to18

to 13 years) years)
Massage oil 3 Dermal 0.16 (adults)to | 0.85(0to 5
(all) 1.07(0to5 months) to

months) 5.61 (adults)
Body 5 Dermal 0.84 (adults)to | 0.46 (0to 5
moisturizer (all) 1.98(0to5 months) to

months) 1.08 (adults)
Face 3 Dermal 9.07 x 102 (14 | 6 (adults) to
moisturizer (9 to 18 years) to | 10 (14 to 18
to 13 years to 1.52 x10? years)
adults) (adults)
Eye moisturizer | 1 Dermal 1.01 x 102 (14 | 54 (adults) to
(14 to 18 years to 18 years) to | 90 (14 to 18
to adults) 1.69 x 1072 years)

(adults)
Facial makeup | 6 Dermal and 1.59 x 101 2(4to8
fixer (spray) (4 inhalation (adults) to 4.24 | years) to 6
to 8 years to x 101 (4t08 (adults)
adults) years)
Facial makeup | 0.1 Dermal 8.27x10°%(14 |49 (4t08
(liquid to 18 years) to | years) to 110
foundation) (4 1.85x 102 (4 |(14to18
to 8 years to to 8 years) years)
adults)
Body cleanser | 0.1 Dermal 2.60 x 104 849 (0to5
(liquid) (all) (adults) to 1.07 | months) to

x 103 (0to5 3 498 (adults)

months)
Face exfoliant |1 Dermal 5.25 x 103 145 (14 to 18

years) to 173
(adults)
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Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)
Facial makeup | 0.2 Dermal 1.31 x 103 (9 278 (3 years)
remover (3 to 13 years)to |to 695 (9to 13
years to adults) 3.28 x 103 (3 | years)
years)
Body exfoliant | 30 Dermal 0.56 (adults) to | 1.37 (14 to 18
(14 to 18 years 0.67 (14to 18 |years)to 1.63
to adults) years) (adults)
Bath product 0.3 Dermal 6.99 x 10°(9 4 062 (14 to 18
(foam/bubbles) to 13 years) to | years) to
(all) 2.24 x 10% (14 |13 014 (9t0 13
to 18 years) years)
Bath product 3 Dermal 1.41 x 103 507 (9to 13
(salt) (9 to 13 (adults) to 1.80 | years) to 647
years to adults) x 102 (9to 13 | (adults)
years)
Conditioner 1 Dermal 2.02x10°%(14 |210(2to 3
(rinse-off) (2 to to 18 years) to | years) to 451
3 years to 4.33 x 103 (2 (14 to 18
adults) to 3 years) years)
Shampoo (all) |3 Dermal 6.29 x 103(14 |39 (0to5
to 18 years) to | months) to 145
2.32x1072(0 (14 to 18
to 5 months) years)
Temporary hair | 0.1 Dermal 5.91 x 103 48 (4to 8
dye (4to 8 (adults) to 1.90 | years) to 154
years to adults) x 102(4t0 8 (adults)
years)
Permanent hair | 0.1 Dermal 2.24 x 107? 34 (14 to 18
dye (14 to 18 (adults) to 2.67 | years) to 41
years to adults) x 102 (14 to 18 | (adults)
years)
Hair 3 Dermal 6.05x102%(14 |[7(2to 3
conditioner to 18 years) to | years)to 15
(leave-on) (4 to 1.30x 101 (2 |(14to 18
8 years to to 3 years) years)
adults)
Hair styling 0.5 Dermal 3.13 x 103 78 (2to 3
product (gel) (2 (adults) to 1.17 | years) to 291
to 3 years to x 102 (2to 3 (adults)
adults) years)
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Product % in product Route(s) of Systemic MOE®? P
scenario exposure exposure
(mg/kg
bw/day)
Hair styling 0.1 Dermal 1.30 x 103 192 (2to 3
product (adults) to 4.75 | years) to 700
(mousse) (2 to x 103 (2to 3 (adults)
3yearsto years)
adults)
Hairspray (4to | 0.1 Dermal and 1.38 x 102 (14 | 162 (adults) to
8 years to inhalation to 18 years) to | 658 (14 to 18
adults) 5.63 x 103 years)
(adults)
Body adhesive | 0.1 Dermal 3.32x 103 213 (14 to 18
(14 to 18 years (adults) to 4.27 | years) to 274
to adults) x 102 (14 to 18 | (adults)
years)
Sunscreen 0.1 Dermal and 1.35 x 10* 6 749 (adults)
(powder) inhalation (adults)
(NHP) (adults)

Abbreviations: MOE, margin of exposure; NHP, natural health product.

a8 MOE was calculated using the critical effect level (that is, a LOAEL of 0.91 mg/kg bw/day) for the read-across
analogue enoxolone, which was based on developmental neurotoxicity.

b Target MOE = 30 (10x for intraspecies variation x 3x for use of a LOAEL). Bolded MOEs are considered potentially
inadequate.

Table 7-25. Daily exposure estimates and resulting MOEs for ivy extract from the
use of DIY products

Product % in product Route(s) of Systemic MOE®? b
scenario exposure exposure
(mg/kg
bw/day)
Massage oil 3 Dermal 0.16 (adults)to | 0.85(0to 5
(all) 1.07(0to5 months) to
months) 5.61 (adults)
Body 3 Dermal 0.51 (adults)to | 0.76 (0to 5
moisturizer (all) 1.19(0to5 months) to
months) 1.80 (adults)

Abbreviation: MOE, margin of exposure.

a8 MOE was calculated using the critical effect level (that is, a LOAEL of 0.91 mg/kg bw/day), which was based on
developmental neurotoxicity.

b Target MOE = 30 (10x for intraspecies variation x 3x for use of a LOAEL). Bolded MOEs are considered potentially
inadequate.

The MOEs between the critical effect level and the estimates of daily exposure from the
use of ivy extract in massage oil, body moisturizer, face moisturizer, facial makeup fixer
(spray), body exfoliant, and hair conditioner (leave-on) are below the target MOE of 30
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and are considered potentially inadequate to address uncertainties in the health effects
and exposure data used to characterize risk.

In addition, the MOESs between the critical effect level and the estimates of daily
exposure from the use of ivy extract in DIY massage oil and DIY body moisturizer are
below the target MOE of 30 and are considered potentially inadequate to address
uncertainties in the health effects and exposure data used to characterize risk.

7.5.4 Uncertainties in evaluation of risk to human health

The key sources of uncertainty are presented in the table below.

Table 7-26. Sources of uncertainty in the risk characterization for ivy extract

Key source of uncertainty Impact

The concentration of the main components in extracts +/-
differs depending on the plant origin, species, temperature,
soil, and geography. Therefore, the composition of extract
present in products available to consumers is variable,
which represents an uncertainty in the assessment.

There is uncertainty associated with the dermal absorption +/-
factor used for ivy extract when enoxolone is considered
as a read-across analogue.

The potential use of more than one product containing the -
same substance by a single person in a day (that is,
aggregate exposure) was not considered. This may
potentially underestimate exposure to some individuals.

There are limited hazard data on ivy extract and no data +/-
on hederacoside C, hederagenin, or alpha-hederin. The
read-across analogue, enoxolone, was used to inform the
human health risk assessment.

There are a lack of data on the impact of ivy extract and its +/-
main components on reproductive and developmental
toxicity and developmental neurotoxicity.

Route-to-route extrapolation for ivy extract was carried out +/-
for dermal and inhalation exposure scenarios using a
critical effect level from an oral toxicity study.

+, uncertainty with potential to cause overestimation of exposure/risk; -, uncertainty with potential to cause
underestimation of exposure risk; +/-, unknown potential to cause over- or underestimation of risk

7.6 American ginseng extract
7.6.1 Exposure assessment

Environmental media
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On the basis of the low manufacture and import quantity (<100 kg) of the substance
reported in response to a CEPA section 71 survey (Environment Canada 2013),
exposure to American ginseng extract from environmental medial is not expected.

Food

In Canada, there is no expected exposure of the general population to American
ginseng extract from its use as a food flavouring agent and in food packaging. American
ginseng extract is obtained from the plant material of the named plant source (Burdock
2010). There is expected to be little, if any, dietary exposure to this substance from its
natural presence in foods (personal communication, email from the Food Directorate,
Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada,
2021; unreferenced).

Products available to consumers

American ginseng extract is present in products available to consumers. Exposure to
American ginseng extract via the oral and dermal routes may result from the use of
NHPs, as well as from the use of cosmetics (for example, mouthwash, toothpaste,
fragrance, makeup, moisturizers, cleansers, and hair care products). As American
ginseng extract is considered to be of low hazard potential (more details provided in
section 7.6.2 below), quantitative estimates of these potential exposures were not
derived.

7.6.2 Health effects assessment

There are no international assessment or empirical data on American ginseng extract.
Because the empirical data on American ginseng extract are limited, a read-across
approach was taken, and hazard information on the analogue, Asian ginseng (Panax
ginseng), was used to inform the health effects assessment. Like American ginseng,
Asian ginseng contains a similar composition of hundreds of ginsenosides that act as
the major biologically active components (CIR 2012; Chen et al. 2019), particularly in
the main root, fine root, and rhizome (Chen et al. 2020). In addition, the term Panax
ginseng seems to be used interchangeably for both types of ginseng (Burdock 2010;
CIR 2012).

The EMA conducted a risk assessment on the health and safety effects of Panax
ginseng and determined that a dose range of 1000 mg/day to 3000 mg/day for 3 months
is safe for human consumption (EMA 2014).

Several short-term exposure (15 to 25 days) and long-term (90 days) studies in rodents
and dogs orally administered 1.5 mg/kg bw/day to 100 mg/kg bw/day Panax ginseng by
gavage or drinking water did not show any adverse effects (CIR 2012).

The NTP has also conducted toxicological and carcinogenic studies on Panax ginseng.
In one study, the authors concluded that there were no adverse effects seen in B6C3F1
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mice or F344/N rats that were administered Panax ginseng at doses of up to
5000 mg/kg bw/day by gavage for 5 days a week for 3 months (NTP 2011).

In a carcinogenic study, B6C3F1 mice or F344/N rats were administered 0 mg/kg
bw/day to 5000 mg/kg bw/day Panax ginseng by gavage, 5 days a week for 2 years
(NTP 2011). The authors of the study observed intermittent diarrhea and the presence
of inflammation in the respiratory epithelium in female rats at 5000 mg/kg bw/day and a
significantly negative trend in the incidence of fibro adenoma in the mammary gland of
female rats. In mice, intermittent diarrhea was observed in males at 5000 mg/kg bw/day.
Overall, no adverse effects or carcinogenic effects of Panax ginseng were observed at
doses of up to 5000 mg/kg bw/day.

Panax ginseng was not genotoxic in micronucleus assay with B6C3F1 mice or in Ames
test with Salmonella typhimurium strains TA97, TA98, TA100, TA102, TA104, and
TA1535, with and without metabolic activation (NTP 2011).

In 2 male reproductive studies, Wistar male rats were administered 0 or 500 mg/kg
bw/day Panax ginseng by gavage for 28 or 50 days (Akram et al. 2012; Hosseini et al.
2018). No adverse or reproductive effects were observed by the authors of the study.

In a developmental study, pregnant Wistar dams (10/dose) were administered O or
20 mg/kg bw/day Panax ginseng by gavage from GD 6 to 15 (Elsaieed and Nada 2002).
No adverse effects or developmental effects were observed by the authors of the study.

In a two-generation reproductive toxicity study, Sprague-Dawley male and female rats
(15/dose/sex) were fed 0, 1.5, 5, or 15 mg/kg bw/day Panax ginseng 3 weeks before
mating and during mating; females were also exposed during gestation and lactation. At
weaning, F1 offspring were started on the treatment until mating at PND 90. The F2
offspring were raised to PND 21 (Hess et al. 1982). No adverse effects or reproductive
and developmental effects were observed by the authors of the study.

In several clinical studies, volunteers were administered between 105 mg and 4500 mg
of Panax ginseng extract daily for a few days to up to 9 months (Coon and Ernst 2002).
No adverse effects related to Panax ginseng consumption were observed in volunteers.

On the basis of the available information, no health effects of concern are identified for
Panax ginseng or American ginseng.

7.6.3 Characterization of risk to human health
On the basis of the available information, health effects of concern were not identified
for American ginseng extract. For this reason, PODs were not defined, and a qualitative

approach to risk characterization was taken. Exposure of the general population to
American ginseng extract is therefore considered to be of low risk to human health.
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8. Consideration of subpopulations who may have greater
susceptibility or exposure

The human health assessment for each substance takes into consideration those
groups of individuals within the Canadian population who, due to greater susceptibility
or greater exposure, may be more vulnerable to experiencing adverse health effects.
Certain subpopulations are routinely considered throughout the assessment process,
such as infants, children, and people of reproductive age. For instance, age-specific
exposures are routinely estimated, and developmental and reproductive studies are
evaluated for potential adverse health effects. Those subpopulations with the potential
for higher exposure and those who may be more susceptible were taken into account in
the human health risk assessment outcomes.

9. Conclusion

Considering all available lines of evidence presented in this draft assessment, there is
low risk of harm to the environment from the 14 substances in the Tricyclic
Sesquiterpenes and Triterpenoids Group. It is proposed to conclude that the 14
substances in the Tricyclic Sesquiterpenes and Triterpenoids Group do not meet the
criteria under paragraphs 64(a) or (b) of CEPA as they are 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.

Considering all the information presented in this draft assessment, it is proposed to
conclude that cedarwood oil, Texan cedarwood oil, enoxolone, mimosa oil, and ivy
extract meet the criteria under paragraph 64(c) of CEPA as they are entering or may
enter the environment in a quantity or concentration or under conditions that constitute
or may constitute a danger in Canada to human life or health. Considering all the
information presented in this draft assessment, it is proposed to conclude that alpha-
cedrene, thujopsene, alpha-gurjunene, beta-patchoulene, beta-cedrene, T&T
cedarwood oil, amboryl acetate, allantoin glycyrrhetinic acid, and American ginseng
extract do not meet the criteria under paragraph 64(c) of CEPA as they are 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 cedarwood oil, Texan cedarwood oill,
enoxolone, mimosa oil, and ivy extract meet one or more of the criteria set out in section
64 of CEPA and that alpha-cedrene, thujopsene, alpha-gurjunene, beta-patchoulene,
beta-cedrene, T&T cedarwood oil, amboryl acetate, allantoin glycyrrhetinic acid, and
American ginseng extract do not meet any of the criteria set out in section 64 of CEPA.
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Appendix A. Parameters for estimating oral, dermal, and
inhalation exposures to products available to consumers

Exposure to products available to consumers was estimated using ConsExpo Web
(2016). Exposure estimates were calculated using default body weights and inhalation
rates of 74 kg/15.1 m®/day, 62 kg/15.9 m3/day, 42 kg/13.9 m®/day, 23 kg/11.1 m3/day,
15 kg/9.2 m3/day, 11 kg/8.0 m3/day, 9.1 kg/5.4 m3/day, and 6.3 kg/3.7 m3/day for adults
(19 years and older), 14 to 18 years, 9 to 13 years, 4 to 8 years, 2 to 3 years, 1 year, 6
to 11 months, and 0 to 5 months, respectively (Health Canada 2021).

A dermal absorption factor of 25% was used for the Tricyclic Sesquiterpene subgroup 1
substances, as well as for all triterpenoids, including enoxolone, mimosa oil, and ivy
extract, unless indicated otherwise. Calculated exposure estimates for mimosa oil and
ivy extract were adjusted by 30% and 50% for the maximum amount of lupeol-like
compounds (lupenone and lupeol) in mimosa oil and steroid-based compounds
(hederacoside C, hederagenin, and alpha-hederin) in ivy extract, respectively.

Dermal exposure (mg/kg bw/day) was calculated using the following formula, unless
indicated otherwise: [mean product (g/application) * mean daily frequency * product
concentration * retention factor * conversion factor (1000 mg/g)] + body weight (kg).
Systemic exposure derived from dermal exposure (mg/kg bw/day) was calculated using
the following formula: dermal exposure * dermal absorption.

Inhalation exposure (mg/kg bw/day) was calculated using the following formula, unless
indicated otherwise: [air concentration (mg/m?3) (24 hrs time-weighted average) *
inhalation rate (m3/day)] = body weight (kg).

Oral exposure (mg/kg bw/day) was calculated using the following formula: [mean
product (g/application) x mean daily frequency x product concentration x conversion
factor (1000 mg/g)] + body weight (kg).

Combined exposure (mg/kg bw/day) was calculated using the following formula: dermal
systemic exposure (mg/kg bw/day) + inhalation exposure (mg/kg bw/day) + oral
exposure (mg/kg bw/day).

Table A-1. Parameters for estimating dermal, inhalation, and oral exposures to
cosmetics and NHPs

Exposure scenario Assumptions

Acne therapy Concentration: 0.02% cedarwood oil (reported as Cedrus
(gel/cream) (cedarwood | atlantica bark extract), 0.3% enoxolone (reported as

oil, enoxolone) (NHP) glycyrrhetinic acid)

Product amount: 1.5 g (adults, 14 to 18 yrs), 1.1 g (9 to
13 yrs)
(Ficheux et al. 2016)
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Frequency: 3/day (adults, 14 to 18 yrs, 9 to 13 yrs)

Inhalation exposure for enoxolone was not quantified
since the substance was not considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode.

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 8 hrs

Temperature: 32°C

Room volume: 20 m3

Ventilation rate: 0.6/hr

Molecular weight matrix: 1000 g/mol

After hair removal
product (body)
(cedarwood oil)

Concentration: 3% cedarwood oil

Product amount: 7.10 g (adults, 14 to 18 yrs) (Ficheux et
al. 2016), 5.50 g (9 to 13 yrs) (SA adjustment)
Frequency: The mean frequency was assumed to be 1.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 24 hours

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 58 m?3

Ventilation rate: 0.5/hr

Surface area: 9350 cm? (adults), 8600 cm? (14 to 18 yrs),
6700 cm? (9 to 13 yrs)

Aftershave (face)
(cedarwood oil)

Concentration: 5% cedarwood oil

Product amount: 2.4 g (adults, 14 to 18 yrs) (Ficheux et al.
2016), 2.3 g (9 to 13 yrs) (SA adjustment)
Frequency: The mean frequency was assumed to be 1.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:
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Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 12 hours (adults), 24
hours (14 to 18 yrs, 9 to 13 yrs)

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 20 m3

Ventilation rate: 0.6/hr

Surface area: 292.5 cm? (adult); 185 cm? (14 to 18 yrs);
175 cm?(9 to 13 yrs)

Analgesic patch
(enoxolone) (NHP)

Concentration: 0.18% enoxolone (reported as
glycyrrhetinic acid)

Product amount: 0.453 g (adults), 0.716 g (14 to 18 yrs),
0.757 g (9 to 13 yrs), 0.868 g (4 to 8 yrs), 0.963 g (2—

3 yrs).

Frequency: 4 app/day

Inhalation exposure for enoxolone was not quantified
since the substance was not considered volatile.

Antiseptic skin cleanser
(spray) (cedarwood oil)
(NHP)

Concentration: 0.05% cedarwood oil (spray) (reported as
Cedrus atlantica wood essential oil)

Product amount: 1.5 g (all age groups, Kampf et al. 2013;
Macinga et al. 2013; Bansaghi et al. 2020)

Frequency: 2.9 (adults); 1.4 (14 to 18 yrs, 9 to 13 yrs, 4 to
8 yrs) (Wu et al. 2010); assumed to be 1 (2-3 yrs)
Frequency (for situations of public health concern): 25/day
(all age groups, RIVM 2021a)

Retention factor: 0.85

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant rate release
area mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 5 min

Temperature: 32°C

Room volume: 20 m3

Ventilation rate: 0.6/hr

Molecular weight matrix: 1000 g/mol

Bath oil (cedarwood oil)

Concentration: 10% cedarwood oil

112




Product amount (adjusted to account for the dilution):
0.0219 g (adults); 0.0206 g (14 to 18 yrs); 0.0159 g (9 to
13 yrs) (CFTA 1983)

Frequency: The mean frequency was assumed to be 1.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 45 min

Molecular weight matrix: 18 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 17 530 cm? (adults); 16 460 cm? (14 to
18 yrs); 12 700 cm? (9 to 13 yrs)

Bath product
(foam/bubbles)
(cedarwood oil, Texan
cedarwood oil,
enoxolone, mimosa oil,
Ivy extract)

Concentration: 3.5 % cedarwood oil, 5% Texan
cedarwood oil, 3% enoxolone, 1 % mimosa oil, 0.3% ivy
extract

Product amount (adjusted to account for the dilution):
0.0394 g (adults), 0.0370 g (14 to 18 yrs) (Ficheux et al.
2016); 0.0078 g (9 to 13 yrs), 0.0051 g (4 to 8 yrs),
0.0055 g (2-3 yrs), 0.0041 g (1 yr), 0.0034 g (6—11 mths),
0.0026 g (0 to 5 mths) (Garcia-Hidalgo et al. 2017)
Frequency: The mean frequency was assumed to be 1.

Inhalation exposures for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount systemically absorbed by the dermal route.
Exposure and emission duration: 45 min

Molecular weight matrix: 18 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 11 552 cm? (equivalent to the surface area
of a bathtub, standard tub dimensions of 76 cm x 152 cm)
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Bath product (salt)
(cedarwood oil, Texan
cedarwood oil, ivy
extract)

Concentration: 10% cedarwood, 10% Texan cedarwood
oil, 3% ivy extract.

Product amount: 0.0278 g (adults), 0.0261 g (14 to
18 yrs), 0.0201 g (9 to 13 yrs) (Ficheux et al. 2016)
Frequency: The mean frequency was assumed to be 1.

Inhalation exposure for ivy extract was not quantified
since the substance was not considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount systemically absorbed by the dermal route.
Exposure and emission duration: 45 min

Molecular weight matrix: 18 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 11 552 cm? (equivalent to the surface area
of a bathtub, standard tub dimensions of 76 cm x 152 cm)

Blush (mimosa oil)

Concentration: 1% mimosa oil

Product amount: 0.013 g (adults,14 to 18 yrs and 9 to
13 yrs) (Ficheux et al. 2016); 0.014 (4 to 8 yrs) (SA
adjustment)

Frequency: 1 (4 yrs to adults) app/day

Inhalation exposure for mimosa oil was not quantified
since the substance was not considered volatile.

Body adhesive
(cedarwood oail, ivy
extract)

Concentration: 0.1% cedarwood oil, 0.1% ivy extract

Product amount: 10 g (adults, 14 to 18 yrs) (Ficheux et al.
2016) for cedarwood oil; 1.97 g (adults), 2.12 g (14 to 18
yrs) for ivy extract (product information).

Frequency: 1 (adults) (Wu et al. 2010; Ficheux et al.
2015).

Inhalation exposure for ivy extract was not quantified
since the substance was not considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:
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Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 24 hrs

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 20 m3

Ventilation rate: 0.6/hr

Surface area: surface area of the torso divided by 2 to
represent the chest, throat, and back; 3445 cm? (adults);
3490 cm? (14 to 18 yrs)

Body cleanser (liquid)
(cedarwood oil, mimosa
oil, ivy extract)

Concentration: 3% cedarwood oil, 0.3% mimosa oil, 0.1%
ivy extract

Product amount: 11 g (adults) (Loretz et al. 2006); 11 g
(14 to 18 yrs) (Ficheux et al. 2016); 10.9 g (9to 13 yrs, 4
to 8 yrs) (Garcia-Hidalgo et al. 2017); 6.7 g (2—3 yrs)
(Garcia-Hidalgo et al. 2017); 5.4 g (1 yr) (Ficheux et al.
2016); 4.9 g (6—11 mths) (Gomez-Berrada et al. 2013);
4.5 g (0 to 5 mths) (Gomez-Berrada et al. 2013)
Frequency: 1.4/day (adults) (Loretz et al. 2006); 1.2/day
(14 to 18 yrs), 1/day (4 to 8 yrs to 9 to 13 yrs), 1.2/day (0
to 5 mths to 2-3 yrs) (Ficheux et al. 2015)

Retention factor: 0.01

Inhalation exposures for ivy extract and mimosa oil were
not quantified since the substances were not considered
volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 5 min

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 17 530 cm? (adult); 16 460 cm? (14 to

18 yrs); 12 700 cm? (9 to 13 yrs); 8 290 cm? (4 to 8 yrs);
5 950 cm? (2—-3yrs), 4 430 cm? (1 yr); 3 680 cm? (6—

11 mths); 2 860 cm? (0 to 5 mths)
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Body cleanser (solid)
(cedarwood oil, Texan
cedarwood oil)

Concentration: 100% cedarwood oil, 100% Texan
cedarwood oil

Product amount: 1.1 g (adults), 1.1 g (14 to 18 yrs)
(Ficheux et al. 2016); 0.82 g (9 to 13 yrs), 0.53 g (4 to

8 yrs), 0.38 g (2-3 yrs), 0.29 g (1 yr), 0.24 g (6—11 mths),
0.18 g (0 to 5 mths) (SA adjustment)

Frequency: 1.2/day (adults, 14-18 yrs), 1.15/day (4-8 yrs
to 9-13 yrs), 1.1/day (0-5 mths to 2-3 yrs) (Ficheux et al.
2015)

Retention factor: 0.01

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 5 min

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 17 530 cm? (adult); 16 460 cm? (14 to

18 yrs); 12 700 cm? (9 to 13 yrs); 8 290 cm? (4 to 8 yrs);
5 950 cm? (2-3 yrs), 4 430 cm? (1 yr); 3 680 cm? (6—

11 mths); 2 860 cm? (0 to 5 mths)

Body exfoliant
(cedarwood oil, Texan
cedarwood oil, mimosa
oil, ivy extract)

Concentration: 3% cedarwood oil, 1% Texan cedarwood
oil, 0.3% mimosa oil, 30% ivy extract

Product amount: 10 g (adult), 10 g (14 to 18 yrs) (Ficheux
et al. 2016)

Frequency: The mean frequency was assumed to be 1.
Retention factor: 0.1

Inhalation exposures for mimosa oil and ivy extract were
not quantified since the substances were not considered
volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—instantaneous release mode:
Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 5 min

Temperature: 32°C
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Room volume: 10 m3
Ventilation rate: 2/hr

Body moisturizer
(cedarwood oil, Texan
cedarwood oil,
enoxolone, mimosa oil,
ivy extract)

Concentration: 10% cedarwood oil, 10% Texan
cedarwood oil, 3% enoxolone, 10% mimosa oil, 5% ivy
extract

Product amount: 10 g (adults, 14 to 18 yrs) (Ficheux et al.
2016); 7.7 g (9 to 13 yrs), 5 g (4 to 8 yrs) (SA adjustment);
4.1 g (2-3 yrs) (Ficheux et al. 2016); 3.1 g (1 yr), 2.5 g (6—
11 mths), 2 g (0 to 5 mths) (SA adjustment)

Frequency: 1 (adults) (Wu et al. 2010; Ficheux et al.
2015). For all other subpopulations, the mean frequency
was assumed to be 1.

Inhalation exposures for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: Adjusted for unclothed surface area of
short-sleeved shirt and shorts. 4.87 g (adults); 4.65 g (14
to 18 yrs); 3.61 g (9to 13 yrs); 2.3g (4to 8 yrs); 1.85g
(2-3yrs); 1.45g (1 yr); 1.16 g (0 to 5 mths); 0.93 g (0 to
5 mths).

Exposure and emission duration: 24 hrs

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 58 m?3

Ventilation rate: 0.5/hr

Surface area: Equivalent to arms, ¥ legs, hands, and %
feet (short-sleeved shirt and shorts). 8543 cm? (adult);
7655 cm? (14 to 18 yrs); 5953 cm? (9 to 13 yrs), 3813 cm?
(4 to 8 yrs), 2685 cm? (2-3 yrs), 2070 cm? (1 yr), 1703 cm?
(6—11 mths), 1325 cm? (0 to 5 mths).

Body moisturizer (spray)
(enoxolone)

Concentration: 3% enoxolone

Product amount: 5.2 g (adults, 14 to 18 yrs), 3.1 g (9 to
13 yrs, 4-8 yrs), .2.5 g (2-3 yrs, 1 yr, 6-11 mths, O to

5 mths) (Ficheux et al. 2016).

Frequency: 1 (adults) (Wu et al. 2010; Ficheux et al.
2015). For all other subpopulations, the mean frequency
was assumed to be 1.

Retention factor: 0.85
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Air concentrations were modelled using the ConsExpo
exposure to spray—instantaneous release mode:
Product amount: Adjusted for dermal absorption

Exposure duration: 20 min
Room volume: 58 m3
Ventilation rate: 0.5/hr

Cleanser (2-in-1 body
wash/shampoo)
(mimosa oil)

Concentration: 1% mimosa oil

Product amount: 34.18g (adults), 31.75 g (14 to 18 yrs),
24.62 g (9 to 13 yrs), 16.22 g (4 to 8 yrs) (SA adjustment),
6 g (2-3 yr, 1 yr, 6-11 mths, 0-5 mths) (Gomez-Berrada et
al. 2013)

Frequency: 1/day (2-3 yr, 1 yr, 611 mths, 0 to 5 mths)
(Ficheux et al. 2015). For all other subpopulations, the
mean frequency was assumed to be 1.

Inhalation exposure for mimosa oil was not quantified
since the substance was not considered volatile.

Conditioner (leave-on)
(cedarwood oil, ivy
extract)

Concentration: 14% cedarwood oil, 3% ivy extract

Product amount: 13.1 g (adults); 10 g (14 to 18 yrs); 7.8 g
(9to 13 yrs and 4 to 8 yrs); 5.2 g (2—3 yrs) (Ficheux et al.
2016; Garcia-Hidalgo et al. 2017)

Frequency: 1.1/day (adults) (Loretz et al. 2008). For all
other subpopulations, the mean frequency was assumed
to be 1.

Retention factor: 0.1

Inhalation exposure for ivy extract was not quantified
since the substance was not considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance. For adults, product amount
was increased to account for a frequency of 1.1 per day.
Exposure and emission duration: 24 hrs

Molecular weight matrix: pure substance

Temperature: 32°C

Room volume: 58 m3

Ventilation rate: 2/hr
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Surface area: Surface area of the scalp. 1040 cm?
(adults); 755 cm? (14 to 18 yrs); 655 cm? (9 to 13 yrs);
520 cm? (4 to 8 yrs); 275 cm? (2—3 yrs)

Conditioner (rinse-off)
(cedarwood oil, Texan
cedarwood oil,
enoxolone, mimosa oil,
Ivy extract)

Concentration: 5% cedarwood oil, 5% Texan cedarwood
oil, 0.3% enoxolone, 0.1% mimosa oil, 1% ivy extract

Product amount: 13.1 g (adults) (Loretz et al. 2008); 10 g
(14 to 18 yrs) (Ficheux et al. 2016); 7.8 g (9 to 13 yrs and
4-8 yrs) (Ficheux et al. 2016); 5.2 g (2-3 yrs) (Garcia-
Hidalgo et al. 2017)

Frequency: 1.1 (adults) (Loretz et al. 2008). For all other
subpopulations, the mean frequency was assumed to be
1.

Retention factor: 0.01

Inhalation exposures for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 5 min

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 1040 cm? (adult); 755 cm? (14 to 18 yrs),
655 cm?(9 to 13 yrs), 520 cm? (4 to 8 yrs), 275 cm? (2—
3 yrs)

Deodorant/antiperspirant
(solid) (cedarwood oil,
Texan cedarwood oil,
enoxolone, mimosa oil)

Concentration: 42% cedarwood oil, 10% Texan
cedarwood oil, 0.1% enoxolone, 0.063% mimosa oil

Product amount: 1 g (adults and 14 to 18 yrs); 0.4 g (9 to
13 yrs) (Ficheux et al. 2016)

Frequency: 1.3 (adults) (Loretz et al. 2006); 1.1 (14 to
18 yrs and 9 to 13 yrs) (Wu et al. 2010; Ficheux et al.
2015)

Inhalation exposures for enoxolone and mimosa oil were
not quantified since the substances were not considered
volatile.
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Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 24 hrs

Molecular weight matrix: 12000 g/mol

Temperature: 32°C

Room volume: 58 m3

Ventilation rate: 0.5/hr

Surface area: 240 cm? (adult); 234 cm? (14 to 18 yrs);
179 cm? (9 to 13 yrs)

Irritation relief balm
(cedarwood oil) (NHP)

Concentration: 1.21% cedarwood oil (reported as Cedrus
atlantica wood essential oil)

Product amount: 5.5 g (adults, 14 to 18 yrs, 9 to 13 yrs, 4
to 8 yrs), 2.75 g (2-3 yrs, 1 yr) (IQWIG 2017)
Frequency: 1 app/day (manufacturer instructions)

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation — constant rate release
area mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 24 hrs

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 58 m?3

Ventilation rate: 0.5 hr

Surface area: 5995 cm? (adults); 5980 cm? (14 to 18 yrs);
4555 cm? (9 to 13 yrs); 3040 cm? (4 to 8 yrs); 2585 cm?
(2-3 yrs); 1930 cm? (1 yr)

Eye makeup remover
(enoxolone)

Concentration: 1% enoxolone

Product amount: 0.5 g (EC 2003; Bremmer et al. 2006)
Frequency: The mean frequency was assumed to be 1.
Retention factor: 0.1

Inhalation exposure for enoxolone was not quantified
since the substance was not considered volatile.

Eye moisturizer (mimosa
oil, ivy extract)

Concentration: 3% mimosa oil, 1% ivy extract
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Product amount: 0.5 g (adults, 14 to 18 yrs). Mean
product amount is based on EC 2003 and RIVM 2006 for
eye makeup remover. Eye makeup remover was used as
a surrogate for eye moisturizer.

Frequency: The mean frequency was assumed to be 1.

Inhalation exposures for mimosa oil and ivy extract were
not quantified since the substances were not considered
volatile.

Eye shadow (mimosa
oil)

Concentration: 1% mimosa oil

Product amount: 0.09 g (Ficheux et al. 2016)

Frequency: 1.2/day (adults) (Loretz et al. 2008); 1/day (14
to 18 yrs) (Ficheux et al. 2015); for all other
subpopulations, the mean frequency was assumed to be
1.

Inhalation exposure for mimosa oil was not quantified
since the substance was not considered volatile.

Face exfoliant (mimosa
oil, ivy extract)

Concentration: 1% mimosa oil, 1% ivy extract

Product amount: 3.1 g (adults, 14 to 18 yrs, adults)
(Ficheux et al. 2016)

Frequency: The mean frequency was assumed to be 1.
Retention factor: 0.1

Inhalation exposures for mimosa oil and ivy extract were
not quantified since the substances were not considered
volatile.

Sunscreen (lotion)
(enoxolone) (NHP)

Concentration: 0.1% enoxolone (reported as glycyrrhetinic
acid)

Product amount: 1.5 g (adults) (Ficheux et al. 2016)
Frequency: 2/day (adults) (Loretz et al. 2005)

Inhalation exposure for enoxolone was not quantified
since the substance was not considered volatile.

Face moisturizer
(cedarwood oil, Texan
cedarwood oil,
enoxolone, mimosa oil,
ivy extract)

Concentration: 10% cedarwood oil, 5% Texan cedarwood
oil, 30% enoxolone, 10% mimosa oil, 3% ivy extract.

Product amount: 1.5 g (adults and 14 to 18yrs); 1.1 g (9 to
13 yrs).

Frequency: 2/day (adults) (Loretz et al. 2005); 1/day (14 to
18 yrs and 9 to 13 yrs) (Ficheux et al. 2015)
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Inhalation exposures for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 12 hrs (adults), 24 hrs
(9-18 yrs)

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 20 m3

Ventilation rate: 0.6/hr

Surface area: Surface area of half-head. 585 cm? (adult);
370 cm? (14 to 18 yrs); 350 cm? (9 to 13 yrs)

Facial cleanser
(cedarwood oil, Texan
cedarwood oil,
enoxolone, mimosa oil,
ivy extract)

Concentration: 10% cedarwood oil, 10% Texan
cedarwood oil, 10% enoxolone, 1% mimosa oil, 3% ivy
extract.

Product amount: 3.3 g (adults, 14 to 18 yrs) (Ficheux et al.
2016); 3.1 g (9 to 13 yrs) (SA adjustment)

Frequency: 1.6 (adults) (Loretz et al. 2008); 1.2 (9—18 yrs)
(Ficheux et al. 2015)

Retention factor: 0.01

Inhalation exposures for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 5 min

Molecular weight matrix: 2000 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 585 cm? (adult); 370 cm? (14 to 18 yrs);
350 cm? (9 to 13 yrs)
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Facial makeup (liquid
foundation) [cedarwood
oil, Texan cedarwood
oil, enoxolone, mimosa
oil, ivy extract]

Concentration: 0.3% cedarwood oil, 0.3% Texan
cedarwood oil, 0.1% enoxolone, 10% mimosa oil, 0.1% ivy
extract.

Product amount:-0.54 g (adults) (Loretz.et al. 2016);

0.41 g (14 to 18 yrs) (Ficheux et al. 2016); 0.39 g (9 to

13 yrs) (SA adjustment); 0.34 g (4 to 8 yrs) (SA
adjustment).

Frequency: 1.2 (adults) (Loretz et al. 2006); 1 (14 to

18 yrs) (Ficheux et al. 2015); and assumed to be 1 for the
other subpopulations.

Inhalation exposures for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 20 hrs (adults), 24 hrs
(4-18 yrs)

Molecular weight matrix: 12000 g/mol

Temperature: 32°C

Room volume: 20 m®

Ventilation rate: 0.6/hr

Surface area: 585 cm? (adult); 370 cm? (14 to 18 yrs);
350 cm? (9 to 13 yrs), 305 cm? (4 to 8 yrs)

Facial makeup (spray)
(ivy extract)

Concentration: 6% ivy extract

Product amount: Calculated using the upper range of
volume per spray of 0.16 mL and the assumption that the
maximum number of sprays per day would be 8. Mean
product amount (g/day) = 0.16 mL/spray (O.Berg Product
Catalog) * 8 sprays/day (manufacturer instructions) *
density (g/mL) = 1.28 g/day (adults, 14 to 18 yrs, 9 to 13
yrs, 4 to 8 yrs)

Frequency: The mean frequency was assumed to be 1.

Inhalation exposure to the vapour from spray was
guantified using the exposure to spray—spraying mode
and the following parameters:

Spray duration: 2.5 min (spray hair duration 0.24 min *
8 number of sprays)
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Exposure duration: 5 minutes
Room volume: 10 m3

Room height: 2.5 m

Ventilation rate: 2/hr

Mass generation rate: 0.4 g/s
Airborne fraction: 0.2

Density non-volatile: 1.5 g/cm?
Inhalation cut off diameter: 15 pm
Aerosol diameter: log-normal
Median diameter: 46.5 pm
Arithmetic coefficient of variation: 2.1
Maximum diameter: 50 um

Facial makeup remover
(enoxolone, mimosa oll,
ivy extract)

Concentration: 0.1% enoxolone, 0.1% mimosa oil, 0.2%
vy extract

Product amount: 4.4 g (adults, 14 to 18 yrs), 2.2 g (9 to
13 yrs, 4 to 8 yrs) (Ficheux et al. 2016); 2.0 g (3 yrs) (SA
adjustment)

Frequency: 1 (adults, 14 to 18 yrs, 9 to 13 yrs) (Ficheux et
al. 2015). For 4 to 8 yrs and 3 yrs, the mean frequency
was assumed to be 1.

Retention factor: 0.1

For ivy extract, exposure was calculated for 3-year-olds
(manufacturer instructions).

Inhalation exposure for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Fragrance (spray)
(alpha-cedrene,
cedarwood oil, Texan
cedarwood oil, mimosa
oil)

Concentration: 1% alpha-cedrene, 100% cedarwood oil,
30% Texan cedarwood oil, 3% mimosa oil

Product amount: Based on eau de toilette 0.33 g (adults,
14 to 18 yrs, 9 to 13 yrs, 4 to 8 yrs, 2-3 yrs) (Loretz et al.
2006)

Frequency: 1.7/day (adults) (Loretz et al. 2006); 1.4/day
(14 to 18 yrs, 9 to 13 yrs) (Statistics Canada 2017). For all
other subpopulations, the mean frequency was assumed
to be 1.

Retention factor: 0.85

For the spray products (mimosa oil), air concentrations
were modelled using the ConsExpo exposure to spray—
instantaneous release mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance and the daily frequency.
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Exposure duration: 5 min
Room volume: 10 m3
Room height: 2.5 m
Ventilation rate: 2/hr

For all other products (alpha-cedrene, cedarwood oil, and
Texan cedarwood oil), additional air concentrations were
modelled using the ConsExpo Exposure to vapour—
evaporation—constant release area mode:

Exposure and emission duration: 14 hrs (adults), 17 hrs
(14 to 18 yrs, 9 to 13 yrs)

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 58 m?

Ventilation rate: 0.5/hr

Inhalation TWA daily calculated using the following
formula: [((inhalation spray (mg/m?) * time (0.0833 hrs)) +
(inhalation evaporation (mg/m3) * time (23.92 hrs))]/(total
time (24 hrs)

Fragrance (roll-on)
(mimosa oil)

Concentration: 10% mimosa oil

Product amount: Based on eau de toilette 0.33 g (adults,
14 to 18 yrs, 9 to 13 yrs, 4-8 yrs, 2-3 yrs) (Loretz et al.
2006)

Frequency: 1.7/day (adults) (Loretz et al. 2006); 1.4/day
(14 to 18 yrs, 9 to 13 yrs) (Statistics Canada 2017). For all
other subpopulations, the mean frequency was assumed
to be 1.

Retention factor: 1

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance and the daily frequency.

Exposure and emission duration: 24 hrs

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 58 m?

Ventilation rate: 0.5 /hr

Surface area: 100 cm? (all subpopulations) (application to
25 cm?in 4 places)
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Hair perm/straighteners
(cedarwood oil)

Concentration: 0.1% cedarwood oil

Product amount: 80 g (adults, 14 to 18 yrs) (Bremmer et
al. 2006); 76 g (9 to 13 yrs) (SA adjustment), 66 g (4 to
8 yrs) (SA adjustment)

Frequency: The mean frequency was assumed to be 1.
Retention factor: 0.1

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 0.5 hrs

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 34 m?

Ventilation rate: 2/hr

Surface area: Equivalent to half head: 585 cm? (adults);
370 cm? (14 to 18 yrs); 350 cm? (9 to 13 yrs), 305 cm? (4
to 8 yrs)

Hairspray (aerosol)
(Texan cedarwood oll,
mimosa oil, ivy extract)

Concentration: 5% Texan cedarwood, 0.1% mimosa oil,
0.1% ivy extract

Product amount: 2.6 g (adults) (Loretz et al. 2008); 2.3 g
(14 to 18 yrs, 9 to 13 yrs, and 4 to 8 yrs) (Ficheux et al.
2016)

Frequency: 1.49 (adults) (Loretz et al. 2008). A frequency
of 1 was assumed for all other subpopulations.
Adjustment factor: 0.085 (landing on the hair and transfer
from hair to scalp)

Air concentrations were modelled using the ConsExpo
exposure to spray—spraying mode (spraying towards
exposed person) and the following parameters:

Spray duration: 0.108 minutes for adults and 0.096
minutes for all other subpopulations (based on product
amount of 2.6 g [2.6 g/0.4 g/s = 6.5 seconds] [adults] and
[2.3 /0.4 g/s = 5.75 seconds] [all other subpopulations])
Exposure duration: 5 minutes

Room volume: 10 m3

Room height: 2.5 m

Ventilation rate: 2/hr

Cloud volume: 0.0625 m3

Mass generation rate: 0.4 g/sec
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Airborne fraction: 0.15 (adjustment of default [0.2] to
account for mass balance with dermal [0.85 is on the
head, so 0.15 is available for inhalation])

Weight fraction non-volatile: 0.03 g/g

Density non-volatile: 1.5 g/cm?

Initial particle distribution: log-normal

Median (C.V.): 46.5 um (2.1)

Inhalation cut-off value: 10 ym

Hair styling product
(gel/wax/putty) (mimosa
oil, ivy extract)

Concentration: 1% mimosa oil, 0.5% ivy extract

Product amount: 3.7 g (adults and 14 to 18yrs) (Ficheux et
al. 2016); 3.59g (9to 13 yrs); 3.1 g (4 to 8 yrs); 2.8 g (2—

3 yrs) (SA adjustment)

Frequency: A frequency of 1 was assumed for all
subpopulations.

Retention factor: 0.1

Inhalation exposures for mimosa oil and ivy extract were
not quantified since the substances were not considered
volatile.

Hair styling product
(mousse) (mimosa oill,
ivy extract)

Concentration: 0.1% mimosa oil, 0.1% ivy extract

Product amount: 7.7 g (adults, 14 to 18 yrs) (Ficheux et al.
2016); 7.3 g (9to 13 yrs); 6.3 g (4 to 8 yrs); 5.7 g (2-3 yrs)
(SA adjustment)

Frequency: A frequency of 1 was assumed for all
subpopulations.

Retention factor: 0.1

Inhalation exposures for mimosa oil and ivy extract were
not quantified since the substances were not considered
volatile.

Hairspray (pump)
(enoxolone)

Concentration: 0.1% enoxolone

Product amount: 3.6 g (adult), 1.1g (4-18 yrs)
Frequency: 1.5 (adults), assumed to be 1 (4-18 yrs)
Retention factor: 0.085

Air concentrations were modelled using the ConsExpo
exposure to spray—spraying mode (spraying towards
person):

Room volume: 10 m3

Ventilation rate: 2/hr

Exposure duration: 5 min

Spraying duration: 0.24 min

Cloud volume: 0.0625 m3
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Room height: 2.5 m

Mass generation rate: 0.4 g/s

Airborne fraction: 0.2 fraction

Mass transfer coefficient: 10 m/hr

Density non-volatile: 1.5 g/cm?

Aerosol diameter distribution type: log-normal
Median diameter: 46.5 pm

Arithmetic coefficient of variation: 2.1

Medicated skin care
product (cream)
(enoxolone) (NHP)

Concentration: 0.2% enoxolone (reported as glycyrrhetinic
acid)

Product amount: 1.6 g (adults, 14 to 18 yrs), 1.2 g (9 to
13 yrs, 4 to 8 yrs) (Ficheux et al. 2016); 0.87 g (2—3 yrs),
0.837 g (1 yr), 0.67 g (6—11 mths)

Frequency: 2 (adults) (Loretz et al. 2015); 1 (14 to 18 yrs,
9 to 13 yrs, 4-8 yrs) (Wu et al. 2010; Ficheux et al. 2015);
a frequency of 1 was assumed for the 6 mths to 3 yrs age
brackets.

It was assumed that medicated skin care cream is used
on damaged skin; therefore, for this scenario, 100%
dermal absorption is also assumed.

Inhalation exposure for enoxolone was not quantified
since the substance was not considered volatile.

Lipstick and lip balm
(cedarwood oil, mimosa
oil)

Concentration: 3% cedarwood oil, 10% mimosa oil.

Product amount: 0.022 g (Ficheux et al. 2016)
Frequency: 2/day (adults); 2.5/day (14 to 18 yrs); 1.2/day
(9 to 13 yrs and 4 to 8 yrs), 1/day (2—3 yrs) (Statistics
Canada 2017)

Lip balm (enoxolone)

Concentration: 1% enoxolone

Product amount: 0.022 g (Ficheux et al. 2016)
Frequency: 2/day (adults); 2.5/day (14 to 18 yrs); 1.2/day
(9 to 13 yrs) (Statistics Canada 2017) (subpopulations
selected on the basis of product information)

Sunscreen (lip balm)
(mimosa oil) (NHP)

Concentration: 3.2% mimosa oil (reported as Acacia
decurrens/jojoba/sunflower seed wax/polyglyceryl-3
esters)

Product amount: 0.022 g (Ficheux et al. 2016)
Frequency: 2/day (adults); 2.5/day (14 to 18 yrs); 1.2/day
(9 to 13 yrs and 4 to 8 yrs), 1/day (2-3 yrs, 1 yr, and 6—
11 mths) (Statistics Canada 2017)
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Aromatherapy — Liquid
for diffuser inhalation
(NHP) (cedarwood oil)

Concentration: 5% cedarwood oil (reported as Cedrus
atlantica bark oil)

Product amount: 1.7136 g (4-12 drops per use, 1-3
times/day; volume per drop: 0.05 mL; 0.05 mL * 12 drops
* density * 3 times/day)

Frequency: 1/day

Air concentrations were modelled using the ConsExpo
exposure to vapour—constant rate mode:

Product amount: As above.

Exposure and emission duration: 10 hrs

Temperature: 20°C

Room volume: 20 m3

Ventilation rate: 0.6/hr

Aromatherapy — Liquid
for steam bowl
inhalation (NHP)
(cedarwood oil)

Concentration: 5% cedarwood oil (reported as Cedrus
atlantica bark oil)

Product amount: 0.5712 g (4-12 drops per use, 1-3
times/day; volume per drop: 0.05 mL; 0.05 mL * 12 drops
* density * 1 application/day)

Frequency: 3 times/day

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant rate release
area mode:

Product amount: As above.

Exposure and emission duration: 10 min

Molecular weight matrix: 18 g/mol

Temperature: 60°C

Room volume: 0.5 m3

Ventilation rate: 0.5/hr

Mass transfer coefficient: 10 m/hr

Release area: 2000 cm?

Massage bar (mimosa
oil)

Concentration: 1 % mimosa oil

Product amount: 3.2 g (adults, subpopulation selected on
the basis of product information). (Ficheux et al. 2016).
Massage oil was used as a surrogate for massage bar.
Frequency: assumed to be 1

Inhalation exposure for mimosa oil was not quantified
since the substance was not considered volatile.

Massage oil (cedarwood
oil, Texan cedarwood

Concentration: 3% cedarwood oil, 3% Texan cedarwood
oil, 0.3% mimosa oil, 3% ivy extract
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oil, enoxolone, mimosa
oil, ivy extract)

Product amount: 3.2 g (adults); 2.9 g (14 to 18 yrs); 2.3 g
(9to 13 yrs); 1.9g(4to 8yrs); 1.8 9 (2-3 yrs, 1 yr, 6—
11 mths, 0 to 5 mths) (Ficheux et al. 2016)

Frequency: Assumed to be 1 for all subpopulations.

Inhalation exposures for mimosa oil and ivy extract were
not quantified since the substances were not considered
volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 8.5 hrs (6 mths to
adults), 8.25 hrs (0 to 5 mths)

Molecular weight matrix: 3000 g/mol

Temperature: 32°C

Room volume: 16 m®

Ventilation rate: 0.6/hr

Surface area: 14 670 cm? (adults); 13 385 cm? (14 to
18 yrs); 10 395 cm? (9 to 13 yrs); 8 595 cm? (4 to 8 yrs);
6 225 cm? (2-3 yrs); 4 865 cm? (1 yr); 4 090 cm? (6—

11 mths); 3 180 cm? (0 to 5 mths)

Sunscreen (powder) (ivy
extract) (NHP)

Concentration: 0.1% ivy extract [reported as Hedera helix
(Ivy) extract]

Product amount: 0.073 g (adults) (Ficheux et al. 2016)
Frequency: 1 (adults) (Ficheux et al. 2015)

Air concentration: 1.36 mg/m?3 (ECCC, HC 2018c)
Exposure time: 0.083 hr/day (ECCC, HC 2018c)

Inhalation exposure (mg/kg bw/day) = air concentration
(mg/m?3) * concentration in product * exposure time
(hr/day) * inhalation rate (m%/day) / body weight (kg)

Mouthwash (cedarwood
oil)

Concentration: 0.1% cedarwood oil

Product amount: 1.7 g (adults and 14 to 18yrs) (SCCS
2015; Ficheux et al. 2016); 1 g (9 to 13 and 4 to 8 yrs)
(products labels; SCCS 2015)

Frequency: 1/day (adults and 14 to 18 yrs (Ficheux et al.
2015). A frequency of 1 was assumed for the other
subpopulations.
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Counterirritant (spray)
(NHP) (cedarwood oil)

Concentration: 2% cedarwood oil (reported as cedarwood
essential oil)

Product amount: 0.46 g [0.16 mL/spray (O.Berg Product
Catalog) * 3 sprays * density]

Frequency: 4 app/day

Retention factor: 0.85

Air concentrations were modelled using the ConsExpo
exposure to spray—instantaneous release mode:
Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure duration: 5 min

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 20 m3

Ventilation rate: 0.6/hr

Permanent hair dye
(enoxolone, ivy extract)

Concentration: 0.1% enoxolone, 0.1% ivy extract

Product amount: 132.6 g (adults, 14 to 18 yrs) (Ramirez-
Martinez et al. 2015)

Frequency: The mean frequency was assumed to be 1.
Retention factor: 0.1

Inhalation exposures for enoxolone and ivy extract were
not quantified since the substances were not considered
volatile.

Aromatherapy —
respiratory spray (NHP)
(cedarwood oil)

Concentration: 0.68% cedarwood oil (reported as Cedrus
atlantica wood essential oil)

Product amount: 0.46 g [0.16 mL/spray (O.Berg Product
Catalog) * 3 sprays * density]
Frequency: 3 app/day.

Air concentrations were modelled using the ConsExpo
exposure to spray—instantaneous release mode:
Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure duration: 5 min

Molecular weight matrix: 2000 g/mol

Temperature: 32°C

Room volume: 20 m3

Ventilation rate: 0.6/hr
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Shampoo (cedarwood
oil, Texan cedarwood
oil, enoxolone, mimosa
oil, ivy extract)

Concentration: 5% cedarwood oil, 5% Texan cedarwood
oil, 0.3% enoxolone, 0.1% mimosa oil, 3% ivy extract

Product amount: 11.8 g (adults) (Loretz et al. 2008);
10.4 g (14 to 18 yrs), 7.5 g (9 to 13 yrs) (Ficheux et al.
2016);9.7g(4to8yrs), 7.9g (2-3yrs),6.1g (1 yr),5.649
(6—11 mths), 3.9 g (0 to 5 mths) (Gomez-Berrada et al.
2013)

Frequency: 1.1 (adults) (Loretz et al. 2008); 1 (14 to
18 yrs and 9 to 13 yrs) (Wu et al. 2010; Ficheux et al.
2015); 1 (4 to 8 yrs), 1 (2-3 yrs) (Gomez-Berrada et al.
2013); 1 (1 yr, 6-11 mths, 0 to 5 mths) (Ficheux et al.
2015)

Retention factor: 0.01

Inhalation exposures for enoxolone, mimosa oil, and ivy
extract were not quantified since the substances were not
considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 5 min

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 1040 cm? (adult); 755 cm? (14 to 18 yrs);
655 cm? (9 to 13 yrs); 520 cm? (4 to 8 yrs); 275 cm? (2—
3 yrs); 435cm? (1 yr); 410 cm? (6—11 mths); 320 cm? (0 to
5 mths)

Shaving cream (body)
(alpha-cedrene,
cedarwood oil, Texan
cedarwood oil)

Concentration: 0.1% alpha-cedrene, 6.66% cedarwood oil,
10% Texan cedarwood oil

Product amount: 12.7 g (14 yrs to adults) (Ficheux et al.
2016), 9.9 g (9 to 13 yrs) (SA adjustment)

Frequency: A frequency of 1 was assumed for all other
subpopulations.

Retention factor: 0.01

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

132




Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 15 min for all
subpopulations.

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 9350 cm? (adults), 8600 cm? (14 to 18 yrs),
6700 cm? (9 to 13 yrs)

Shaving cream (face) Concentration: 5% cedarwood oil, 0.1% enoxolone
(cedarwood oail,
enoxolone) Product amount: 6.8 g (14 yrs to adults) (Ficheux et al.

2016), 6.4 g (9 to 13 yrs) (SA adjustment)

Frequency: A frequency of 1 was assumed for all other
subpopulations.

Retention factor: 0.01

Inhalation exposure for enoxolone was not quantified
since the substance was not considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 15 min

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 10 m3

Ventilation rate: 2/hr

Surface area: 292.5 cm? (adult); 185 cm? (14 to 18 yrs);
175 cm? (9 to 13 yrs)

Sunless tanning product, | Concentration: 10% mimosa oil
body (mimosa oil)
Product amount: 18.2 g (14 yrs to adults) (Ficheux et al.
2016)

Frequency: The mean frequency was assumed to be 1.

Inhalation exposure for mimosa oil was not quantified
since the substance was not considered volatile.

Sunscreen Concentration: 0.5% enoxolone (reported as glycyrrhetinic
(cream/lotion) acid) (NHPa), and 0.5% (NPD), 0.105% mimosa oil
(reported Acacia decurrens flower wax)
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(enoxolone, mimosa oil)
(NHP and NPD)

Product amount: 18.2 g (adults, 14 to 18 yrs), 6.3 g (9 to
13 yrs, 4to 8 yrs), 5.4 g (2-3 yrs, 1 yr, 6-11 mths)
(Ficheux et al. 2016)

Frequency: 1.4 (adults, 14 to 18 yrs, 9to 13 yrs, and 4 to
8 yrs), 1.6 (2-3 yrs, 1 yr, 6-11 mths) (Ficheux et al. 2015)

Inhalation exposures for enoxolone and mimosa oil were
not quantified since the substances were not considered
volatile.

Temporary hair dye
(Texan cedarwood oill,
ivy extract)

Concentration: 0.1% Texan cedarwood oil, 0.1% ivy
extract

Product amount: 35 g (adults, 14 to 18 yrs, 9 to 13 yrs, 4
to 8 yrs) (SCCS 2015)
Retention factor: 0.1

Inhalation exposure for ivy extract was not quantified
since the substance was not considered volatile.

Air concentrations were modelled using the ConsExpo
exposure to vapour—evaporation—constant release area
mode:

Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure and emission duration: 24 hrs

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 58 m?3

Ventilation rate: 0.5/hr

Surface area: 585 cm? (adult); 370 cm? (14 to 18 yrs);
350 cm? (9 to 13 yrs), 305 cm? (4 to 8 yrs)

Toothpaste (cedarwood
oil, enoxolone (cosmetic
and NHP)

Concentration: 0.5% cedarwood oil, 0.1% (cosmetic) and
0.05% (NHP) enoxolone

Product amount: 0.08 g (adults and 14 to 18 yrs); 0.14 g
(9 to 13 yrs) (SCCS 2015; Ficheux et al. 2016); 0.21 g (4
to 8 yrs and 2-3 yrs) (Strittholt et al. 2016)

Frequency: 2.5 (adults); 2.6 (14 to 18 yrs, 9 to 13 yrs); 2.9
(4 to 8 yrs, 2-3 yrs) (Garcia-Hidalgo et al. 2017)

Only adults are identified as users of cosmetic toothpaste
containing enoxolone.
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Table A-2. Parameters for estimating dermal, inhalation, and incidental oral
exposures to other products

Exposure scenario

Assumptions

Air freshener (plug-
in) (alpha-cedrene)

Concentration: 1% alpha-cedrene

Air concentrations were modelled using the ConsExpo
exposure to vapour—constant rate mode:

Product amount: 39 g (RIVM 2021b)

Frequency: 6/year

Exposure duration and emission duration: 60 days
Room volume: 20 m3

Ventilation rate: 0.6/hr

Inhalation exposure (mg/kg bw/day) = [air concentration
(mg/m?3) (24 hrs time-weighted average) * inhalation rate
(m3/day)] + body weight (kg)

Dermal product amount (adults only): 0.53 g (RIVM 2021b)

Air freshener (wax
melt) (Texan
cedarwood oil)

Concentration: 1% Texan cedarwood oil

Dermal exposure was calculated using the ConsExpo-direct
product contact-instant application model:

Frequency: 7/year

Exposed area: 30 cm?

Product amount: 0.28 g (RIVM 2021b)

Air concentrations were modelled using the ConsExpo
exposure to vapour-constant rate mode and the following
parameters:

Product amount: 1.2 g

Exposure duration: 4 hr

Emission duration: 2 hr

Room volume: 20 m3

Ventilation rate: 0.6/hr

Leather
maintenance spray
(alpha-cedrene)

Concentration: 5% alpha-cedrene

Product amount: 138 g (adults) (according to the RIVM,
2018, leather maintenance spray, trigger spray; the contact
rate is 46 mg/min, and we have a release duration of 3 min,
which gives a product amount of 138 mg)

Frequency: adjusted to 1

Air concentrations were modelled using the ConsExpo
exposure to spray-instantaneous release mode (leather
spraying volatile substances) and the following parameters:
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Product amount: As above, adjusted to account for the
amount remaining on the skin surface following dermal
absorption of the substance.

Exposure duration: 240 min

Emission duration: 240 min

Product amount: 109 g

Temperature: 20°C

Room volume: 58 m?

Ventilation rate: 0.5/hr

Release area: 22 000 000 cm?

Liquid laundry
detergent (mixing
and loading a liquid
for hand-washing,
hanging machine-
washed clothes)
(adults) (Texan
cedarwood oil)

Concentration: 1% Texan cedarwood oil

Mixing and loading (dermal):

Product amount: 0.53 g (pouring via cap) [0.01 cm thin film
default from ConsExpo * exposed area (cm?) * 1 g/cm3
density (default)]

Washing (dermal):

Product amount: 192.28 mg [calculated using a film-
thickness approach, 8.8 mg/mL (concentration of regular
liguid in washing water) (RIVM 2018) * 2185 cm? (surface
area of forearms and hands) * 0.01 cm]

Hanging (dermal):

Product amount: 80.08 mg [calculated using a film-thickness
approach, 8.8 mg/mL (concentration of regular liquid in
washing water) (RIVM 2018) * 910 cm? (surface area of
hands) * 0.01 cm]

Total dermal exposure (mg/kg bw/day) = [dermal
(mixing/loading) (mg) + dermal (washing) (mg) + dermal
(hanging) (mg)] + body weight (kg)

Mixing and loading (inhalation):
Inhalation—exposure to vapour—evaporation—constant
release area:

Exposure duration: 0.75 min
Product amount: 500 g

Room volume: 1 m3

Ventilation rate: 0.6/hr

Release area: 20 cm?

Emission duration: 0.3 min
Application temperature: 20°C
Molecular weight matrix: 90 g/mol
Mass transfer coefficient: 10 m/h
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Washing (inhalation):
Inhalation—exposure to vapour—evaporation—constant
release area

Exposure duration: 10 min
Amount of solution used: 15 kg
Dilution: 110 (regular liquid)
Room volume: 20 m3

Ventilation rate: 0.6/hr

Release rate: 1500 cm?

Emission duration: 10 min
Application temperature: 40°C
Molecular weight matrix: 18 g/mol
Mass transfer coefficient: 10 m/h

Hanging (inhalation):
Inhalation—exposure to vapour—evaporation—increasing
release area mode:

Exposure duration: 240 min
Amount of solution used: 5 kg
Dilution: 110 (regular liquid)
Room volume: 20 m3

Ventilation rate: 0.6/hr

Release area: 10 m?

Application duration: 17 min
Application temperature: 20°C
Molecular weight matrix: 18 g/mol
Mass transfer coefficient: 10 m/h

Air concentration (24 hrs TWA) = {{mean air concentration —
mixing and loading (mg/m?3) * time (0.75 min)] + [mean air
concentration — washing (mg/m?3) * time (10 min)] + [mean
air concentration — hanging (mg/m?3) * time (240 min)J} =
{[total time (250.75 min)] * [250.75 min * (24 hrs/60 min)]}

Liquid laundry
detergent (migration
from washed
clothes) (1 year)
(Texan cedarwood
oil)

Concentration: 1% Texan cedarwood oil

Migration from machine-washed clothes (dermal):

Algorithm based on the US EPA Residential SOPs (2012b),
Section 9 (Impregnated Materials, textiles, algorithm 9.1,
9.2,9.3)

Dermal exposure (mg) = concentration (1%) * surface
residue concentration (mg/cm?) weight fraction of product on
textile * material weight-surface area density (mg/cm?)] *
surface area (cm?) * fraction body exposed to clothing *
material-to-skin transfer efficiency
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Weight fraction of product on textile: 7.6 x 10 (regular
liquid) (RIVM 2018, Table 6.7), defaults for leachable
fraction — 3.8 g residual from 150 g product in 5000 g textiles
Material weight-surface area density: 20 mg/cm? (cotton)
(US EPA 2012b)

Surface residue concentration: 0.015 mg/cm?

Surface area: 4130 cm? (total surface area minus the head
and hands)

Fraction of body exposed to clothing: 0.8 (default skin-
contact factor) (RIVM 2018)

Material-to-skin transfer efficiency: 0.06 (textiles or
carpeting) (US EPA 2012b)

Incidental oral (mouthing of washed textiles) (1 yr):
Incidental oral exposure (mg/kg bw/day) = concentration
(1%) * surface residue (mg/cm?) * surface area mouthed
(cm?) * saliva extraction factor / body weight (kg)

Surface residue (mg/cm?): See calculation above
Surface area mouthed (cm?): 10 cm?
Saliva extraction factor: 0.48

Combined exposure (1 yr) = Dermal migration from washed
clothing + Incidental oral from mouthing washed clothing or
textiles

Liquid laundry
detergent (mixing
and loading a liquid
for machine
washing, hanging
machine-washed
clothes) (adults)
(Texan cedarwood
oil)

Concentration: 1% Texan cedarwood oil

Mixing and loading (dermal):

Exposed area: 53 cm? (fingertips and phalange holding the
cap, default)

Product amount: 0.53 g (pouring via cap) [0.01 cm thin film
default from ConsExpo * exposed area (cm?) * 1 g/cm?
density (default)]

Hanging laundry (dermal):

Product amount: 7 mg [from 0.77 g/L (concentration of
detergent in the water sorbed by the textile) * 9.1 mL (based
on film thickness approach of 0.01 cm * exposed surface
area of 910 cm? for both hands, 1 mL = cm?3) * 1L/1000 mL *
1000 mg/q]

Mixing and loading (inhalation):

Inhalation—exposure to vapour—evaporation—constant
release area:

Exposure duration: 0.75 min

Product amount: 500 g
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Room volume: 1 m3

Ventilation rate: 0.6/hr

Release area: 20 cm?

Emission duration: 0.3 min
Application temperature: 20°C
Molecular weight matrix: 90 g/mol
Mass transfer coefficient: 10 m/h

Hanging (inhalation):
Inhalation—exposure to vapour—evaporation—increasing
release area mode:

Exposure duration: 240 min
Amount of solution used: 5000 g
Dilution: 1300 (regular liquid)
Room volume: 20 m3

Ventilation rate: 0.6/hr

Release area: 10 m?

Application duration: 10 min
Application temperature: 20°C
Molecular weight matrix: 18 g/mol
Mass transfer coefficient: 10 m/h

Air concentration (24 hrs TWA) = {{mean air concentration —
mixing and loading (mg/m?3) * time (0.75 min)] + [mean air
concentration — hanging (mg/m3) * time (240 min)]} / {[total
time (240.75 min)] * (240.75 min) (24 hrs/60 min)}

Total dermal exposure = dermal mixing and loading +
dermal hanging washed clothing

Toilet or urinal
cleaning or
deodorizing product
(automatic toilet
bowl cleaner)
(alpha-cedrene)

Concentration: 10% alpha-cedrene

Application (dermal):
Secondary exposure after flushing the toilet is considered
negligible.

Application (inhalation):

Inhalation—exposure to vapour—instantaneous release mode.
Exposure duration: 50 min

Product amount: 0.21 g (RIVM 2018)

Room volume: 2.5 m3

Ventilation rate: O/hr

Toilet or urinal
cleaning or
deodorizing product
(Texan cedarwood
oil)

Concentration: 1% Texan cedarwood oil

Application (dermal):
Product amount: 386 mg [contact rate (193 mg/min) *
release duration (2 min)]
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Application (inhalation):
Inhalation—exposure to vapour—evaporation—constant
release mode

Exposure duration: 7 min

Product amount: 80 g (bleach toilet)
Room volume: 2.5 m3

Ventilation rate: 2/hr

Release area: 0.175 m?

Emission duration: 2 min
Application temperature: 20°C
Molecular weight matrix: 21 g/mol

Table A-3. Parameters for estimating oral exposures to enoxolone from black
licorice candy and licorice tea

Exposure scenario

Assumptions

Black licorice candy
(enoxolone)

Level of glycyrrhizinic acid in candy: 0.1% (Ballin et al. 2023)
Black licorice candy consumption: 80 g/serving/day?

Licorice tea
(enoxolone)

Level of glycyrrhizinic acid in tea: 114 mg/L (Ballin et al. 2023)
1 cup: 237 mL

aThe Table of Reference Amounts for Food (Health Canada 2022) reference amount for candies is 40 g, however,
the serving size may range from 50% to 200% or more of the reference amount.

140




Appendix B. Parameters for estimating oral, dermal, and
inhalation exposures to DIY products

Exposure to products available to consumers was estimated using ConsExpo Web
(2016). Exposure estimates were calculated using default body weights and inhalation
rates of 74 kg/15.1 m®/day, 62 kg/15.9 m3/day, 42 kg/13.9 m%/day, 23 kg/11.1 m3/day,
15 kg/9.2 m3/day, 11 kg/8.0 m3/day, 9.1 kg/5.4 m3/day, and 6.3 kg/3.7 m3/day for adults
(19 years and older), 14 to 18 years, 9 to 13 years, 4 to 8 years, 2 to 3 years, 1 year, 6
to 11 months, and 0 to 5 months, respectively (Health Canada 2021).

A dermal absorption factor of 25% was used for the Tricyclic Sesquiterpene subgroup 1
substances, as well as for all triterpenoids, including mimosa oil and ivy extract.
Calculated exposure estimates for mimosa oil and ivy extract were adjusted by 30% and
50% for the maximum amount of lupeol-like compounds (lupenone and lupeol) in
mimosa oil and steroid-based compounds (hederacoside C, hederagenin, and alpha-
hederin) in ivy extract, respectively.

Dermal exposure (mg/kg bw/day) was calculated using the following formula, unless
indicated otherwise: [mean product (g/application) * mean daily frequency * product
concentration * retention factor * conversion factor (1000 mg/g)] + body weight (kg).
Systemic exposure derived from dermal exposure (mg/kg bw/day) was calculated using
the following formula: dermal exposure * dermal absorption.

Inhalation exposure (mg/kg bw/day) was calculated using the following formula, unless
indicated otherwise: [air concentration (mg/m?3) (24 hrs time-weighted average) *
inhalation rate (m3/day)] = body weight (kg).

Oral exposure (mg/kg bw/day) was calculated using the following formula: [mean
product (g/application) * mean daily frequency * product concentration * conversion
factor (1000 mg/g)] + body weight (kg).

Combined exposure (mg/kg bw/day) was calculated using the following formula: dermal
systemic exposure (mg/kg bw/day) + inhalation exposure (mg/kg bw/day) + oral
exposure (mg/kg bw/day).

Table B-1. Parameters for estimating dermal, inhalation, and oral exposures to
DIY products

Exposure scenario Assumptions

DIY aroma diffuser / Concentration: 100% cedarwood oil, 100% Texan cedarwood oil,

air freshener 100% mimosa oll

(cedarwood oil, Texan

cedarwood oil, Product amount for the dermal exposure:

mimosa oil) Based on approximately 2 drops of essential oil (professional
judgment) being added to the stationary device (one drop equivalent
to 0.05 mL) * the oil density.
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Exposure scenario

Assumptions

Air concentrations modelled using an exposure to vapour—constant
rate mode:

Product amount: 0.92 g (RIVM 2021b)

Exposure duration: 10 hours

Room volume: 20 m®

Ventilation rate: 0.6/hr

Emission duration: 10 hours

Inhalation exposure (mg/kg bw/day) = [air concentration (mg/m?®)
(24 hrs time-weighted average) * inhalation rate (m?®day) *
frequency (365 times/365 (year))] + body weight

DIY massage oil
(cedarwood oil, Texan
cedarwood oil,
mimosa oil, ivy extract)

Concentration: 3% cedarwood oil, 3% Texan cedarwood oil, 3%
mimosa oil, 3% ivy extract.

Product amount: 3.2 g (adults); 2.9 g (14 to 18 yrs); 2.3 g (9 to
13yrs); 1.9g (4to 8 yrs); 1.8 g (2-3 yrs, 1 yr, 6-11 mths, 0 to
5 mths) (Ficheux et al. 2016)

Frequency: 1 for all subpopulations

Air concentrations were modelled using the ConsExpo exposure to
vapour—evaporation—constant release area mode:

Product amount: As above, adjusted to account for the amount
remaining on the skin surface following dermal absorption of the
substance.

Exposure and emission duration: 8.5 hours (except 0 to 5 months:
8.25 hrs)

Molecular weight matrix: 3000 g/mol

Temperature: 32°C

Room volume: 16 m3

Ventilation rate: 0.6/hr

Surface area: Equivalent to total surface area minus half head and
half torso for adults, 14 to 18 yrs, and 9 to 13 yrs; total surface area
minus half head for all other subpopulations. 14 670 cm? (adults);
13 385 cm? (14 to 18 yrs); 10 395 cm? (9 to 13 yrs); 8 595 cm? (4 to
8 yrs); 6 225 cm? (2-3 yrs); 4 865 cm? (1 yr); 4 090 cm? (6—

11 mths); 3 180 cm? (0 to 5 mths)

DIY bath product
(cedarwood oil, Texan
cedarwood oil)

Concentration: 100% cedarwood oil, 100% Texan cedarwood oil.

Product amount: based on approximately 10 drops of pure essential
oil being added to a bath filled with 120 L water (one drop equivalent
to 0.05 mL), multiplied by the oil density (RIVM 2006).

Dermal product amount was calculated using a film-thickness
approach where the volume of water that comes into contact with
skin is equal to the surface area of the entire body, except head,
multiplied by the layer thickness of liquid film on the skin (0.01 cm;
ECHA 2015).

Thus, for adults, product amount = (10 drops * 0.05 mL * oil density)
/120 L * 1000 mg/g * 0.1753 L
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Exposure scenario

Assumptions

(0.01 cm * 17 530 cm?=175.3 cm®or mL =0.1753 L)
Surface area: 16 460 cm? (14 to 18 yrs) and 12 700 cm? (9 to
13 yrs).

Frequency: 1 (all subpopulations)

Air concentrations were modelled using the ConsExpo exposure to
vapour—evaporation—constant release area mode:

Inhalation product amount: (10 drops * 0.05 mL * oil density) -
dermal product amount (to account for the amount systemically
absorbed by the dermal route)

Exposure and emission duration: 45 min

Molecular weight matrix: 18 g/mol

Temperature: 32°C

Room volume: 10 m?

Ventilation rate: 2/hr

Surface area: 11 552 cm? (equivalent to the surface area of a
bathtub, standard tub dimensions of 76 cm x 152 cm)

DIY body moisturizer
(cedarwood oil, Texan
cedarwood oil,
mimosa oil, ivy extract)

Concentration: 3% cedarwood oil, 3% Texan cedarwood oil, 3%
mimosa oil, 3% ivy extract

Product amount: 10 g (adults and 14 to 18 yrs); 7.7 g (9 to 13 yrs);
59 (4to8yrs); 419 (2-3yrs); 3.1g(1yr); 259 (6-11 mths); 2g (0
to 5 mths) (Ficheux et al. 2016)

Frequency: 1 (adults) (Wu et al. 2010; Ficheux et al. 2015). For all
other subpopulations, the mean frequency was assumed to be 1.

Air concentrations were modelled using the ConsExpo exposure to
vapour—evaporation—constant release area mode:

Product amount: adjusted for unclothed surface area of short-
sleeved shirt and shorts. 4.87 g (adults); 4.65 g (14 to 18 yrs);
3.619g(9to 13 yrs); 2.3 g (4to8yrs); 1.85g (2-3 yrs); 1.45g (1 yr);
1.16 g (0 to 5 mths); 0.93 g (0 to 5 mths).

Exposure and emission duration: 24 hours

Molecular weight matrix: 1000 g/mol

Temperature: 32°C

Room volume: 58 m?

Ventilation rate: 0.5/hr

Surface area: Equivalent to arms, % legs, hands, and ¥ feet (short-
sleeved shirt and shorts). 8543 cm? (adults); 7655 cm? (14 to

18 yrs); 5953 cm? (9 to 13 yrs); 3813 cm? (4 to 8 yrs); 2685 cm? (2—
3 yrs); 2070 cm? (1 yr); 1703 cm? (6—11 mths); 1325 cm? (0 to

5 mths)

DIY facial
steamer/mist
(cedarwood oil, Texan
cedarwood oill,
mimosa oil)

Concentration: 100% cedarwood oil, 100% Texan cedarwood oil,
100% mimosa oil
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Exposure scenario

Assumptions

Product amount: Based on approximately 10 drops of essential oil
being added to the stationary device (one drop equivalent to
0.05 mL) * density (RIVM 2006; Health Canada 2015).

Frequency: assumed to be 1 (adults, 14 to 18 yrs, 9to 13 yrs, 4 to
8 yrs)

Air concentrations were modelled using the ConsExpo exposure to
vapour—constant rate mode:

Product amount: as cited above

Exposure and emission duration: 20 min

Room volume: 1 m?

Ventilation rate: 0.5/hr (professional judgment)

It is assumed that 50% of the mean event concentration will be
inhaled and 50% of the mean event concentration will be exposed
dermally. For inhalation exposure after 20 minutes of facial
steaming, it is assumed that a person will remain in a 20 m* room for
3 hours and 40 minutes. It is assumed that a one-year-old bystander
will be present in the room for 4 hours.

Inhalation exposure for 20 minutes (mg/kg bw/day) = {mean event
concentration (mg/m?) * 0.5 * [inhalation rate (m?®/day) * exposure
time (20 minutes) + (60 * 24)] * room volume} + body weight

Dermal product amount: mean event concentration (mg/m?3) * room
volume (1 m3) * 0.5

Secondary inhalation exposure for 3 hours and 40 minutes:

Total amount inhaled in 20 minutes (mg) = mean event
concentration (mg/m?3) * 0.5 * air inhaled in 20 min (m?)

Product amount in air after 20 minutes (mg) = [mean event
concentration (mg/m?) * 0.5 * room volume (1 m?®)] - total amount
inhaled in 20 minutes (mg)

Product amount in air after 20 minutes spread in the 20 m* room
(mg/m3) = product amount in air after 20 minutes (mg) + 20 m3
Amount inhaled in 3 hours and 40 minutes (mg/day) = product
amount in air after 20 minutes spread in the 20 m*® room (mg/m3) *
inhalation rate (m3/day) * [220 min = (60 min/hr * 24 hr/day)]
Inhalation exposure for the remainder of 3 hours and 40 minutes
(mg/kg bw/day) = amount inhaled in 3 hours and 40 minutes
(mg/day) + body weight

Inhalation exposure (mg/kg bw/day) for bystanders (one-year-old
only) = product amount in air after 20 minutes spread in the 20 m®
room (mg/m?) * inhalation rate (m®/day) * [220 min + (60 min/hr *
24 hr/day)] + body weight
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Exposure scenario

Assumptions

DIY liquid floor cleaner
(application) (adults)
(cedarwood oil, Texan
cedarwood oil)

Concentration: 100% cedarwood oil, 100% Texan cedarwood oil
Product amount: 25 drops of essential oils in 3.8 L of water

Application:

(based on film thickness approach)

Dermal exposure (mg/kg bw/day): 2185 cm? (%2 arms) * 0.01 cm *
EO% in solution * 1 g/mL (density of dilution solution) * dermal
absorption * conversion factor (1000 mg/g) + body weight (kg)

Application (inhalation):
Inhalation—exposure to vapour—evaporation—increasing release
area:

Exposure duration: 240 min
Amount of solution used: 880 g
Room volume: 58 m?

Ventilation rate: 0.5/hr

Release area: 22 m?

Application duration: 20 min
Temperature: 20°C

Molecular weight matrix: 18 g/mol

DIY liquid floor cleaner
(exposure from
contacting cleaned
floor) (one year)
(cedarwood oil, Texan
cedarwood oil)

Concentration: 100% cedarwood oil, 100% Texan cedarwood oil

Dermal exposure (mg/kg bw/day) = [deposited residue (mg/cm?) *
fraction available for transfer (%) * transfer coefficient (cm?#hr) *
exposure time (hrs) * dermal absorption (%)] + body weight (kg)

Deposited residue (mg/cm?): 4 mg/cm? (40 mL of water covered
1 m? of floor * density of water (RIVM 2018)

Transfer coefficient: 1927 cm?/hr (adult transfer coefficient
[6800 cm?/hr] adjusted for the body surface area of a 1-2 year old,
that is, 0.28 [5300 cm?/18700 cm?]) (Health Canada 2021).

Fraction available for transfer: 8%
Exposure time: 2 hr (time spent in kitchens and bathrooms)

Inhalation exposure (mg/kg bw/day) = [air concentration (mg/m?)
(24 hrs time-weighted average) * inhalation rate (m?®/day)] + body
weight (kg)

Incidental oral exposure (mg/day) = [HR (mg/cm?) * (FM * SAH
(cm?)) * (ET * N_Replen) * (1 - (1 - SE)Freq_HtM/N_Replen)]
HR: hand residue loading (mg/cm?); calculated using the following
algorithm:

HR = [faihands * dermal exposure (mg) (calculated above)] / (SAH *
2)
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Exposure scenario

Assumptions

Faihands: 0.15 (unitless); fraction of active ingredient on hands
compared to total surface residue from jazzercise study

SAH: 150 cm? (surface area of one hand)

FM: 0.13 (unitless); fraction of hand mouthed per event

ET: 2 hours; exposure time per day

N_Replen: 4; number of replenishment intervals per hour

SE: 0.48; saliva extraction factor

Freq_HtM: 20; number of hand-to-mouth events per hour

Combined exposure = dermal + inhalation + incidental oral
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