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Synopsis 

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA), the 
Minister of the Environment and the Minister of Health have conducted a screening 
assessment of five substances referred to collectively as the Salicylates Group. 
Substances in this group were identified as priorities for assessment as they met 
categorization criteria under subsection 73(1) of CEPA. The Chemical Abstracts Service 
Registry Numbers (CAS RN1), their Domestic Substances List (DSL) names and their 
common names are listed in the table below.  

Substances in the Salicylates Group 
CAS RN DSL  name Common name 
68917-75-9a Oils, wintergreen Wintergreen oil 
69-72-7 Benzoic acid, 2-hydroxy- Salicylic acid 

118-56-9 
Benzoic acid, 2-hydroxy-, 3,3,5-
trimethylcyclohexyl ester 

Homosalate 

87-22-9 
Benzoic acid, 2-hydroxy-, 2-phenylethyl 
ester 

Phenethyl salicylate 

84012-15-7a Birch, Betula alba, ext. Betula alba extract 
a This CAS RN is a UVCB (unknown or variable composition, complex reaction products, or biological materials). 

In this assessment, the substances in the group are discussed in the order outlined in 
the table above as the health effects data for methyl salicylate2 (found in wintergreen 
oil) and salicylic acid form the basis of the discussion for some of the other substances.  

With the exception of Betula alba extract, the substances in this screening assessment 
are structurally similar insofar as they contain a salicylate moiety comprised of a 
carboxyl group occupying the ortho position of a phenol. These four substances differ in 
the substituents forming the ester bond with the carboxyl carbon. Betula alba extract is 
a substance of unknown or variable composition, complex reaction products, or 
biological material (UVCB) derived primarily from Betula alba a species of the family 
Betulaceae. Major components of this substance vary depending on the part of the plant 
extracted, the extraction method, and the type of extract. Although wintergreen oil is 

                                            

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

2 An additional group of salicylates, including methyl salicylate, was identified for further scoping/problem formulation 
in the 2017-18 Identification of Risk Assessment Priorities (IRAP) review. This work could include, but is not limited 
to, identification or refinement of the appropriate scope of the assessment or group, identification of potential data 
needs, identification of areas of focus for further work, and other considerations to support potential recommended 
actions for the group. More information on the group can be found in the IRAP results publication and supporting 
document (https://www.canada.ca/en/environment-climate-change/services/evaluating-existing-
substances/identification-risk-assessment-priorities-irap-results-2017-18-sd.html). 
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also considered a UVCB, spectroscopic analysis has demonstrated that the oil typically 
contains up to 99% methyl salicylate, a discrete chemical. 

Wintergreen oil, salicylic acid, and Betula alba extract are naturally present in the 
environment, whereas homosalate and phenethyl salicylate are not known to naturally 
occur. All of the substances in the Salicylates Group have been included in surveys 
issued pursuant to CEPA section 71 notices. Wintergreen oil, salicylic acid, and 
homosalate were reported to be imported into Canada in quantities of 100 to 1 000 kg, 
87 437 kg, and 100 000 to 1 000 000 kg, respectively. Phenethyl salicylate and Betula 
alba extract were not reported to be imported into Canada above the 100 kg reporting 
threshold during the 2011 reporting year. None of the substances were reported to be 
manufactured in Canada, according to information submitted under section 71.  

Wintergreen oil is reported to be used in Canada as an ingredient in cosmetics and 
pesticides and as a non-medicinal (NMI) and medicinal ingredient (MI) in natural health 
products (NHPs). The substance is a component of wintergreen extract, wintergreen 
essence, and wintergreen flavour, which are standardized flavouring preparations in 
Canada.  

In Canada, salicylic acid is used as an ingredient in cosmetics and food packaging 
materials and as an NMI and MI in NHPs and drugs. The substance was also identified 
in cleaning products, such as dishwashing detergents.  

Homosalate is primarily used as an active ingredient in sunscreen formulations, where it 
functions as a UV-filter. The substance was reported to be used in a variety of cosmetic 
products in Canada.  

In Canada, phenethyl salicylate is used as an ingredient in cosmetics and may be used 
as an NMI in NHPs. The substance may also be used as a food flavouring ingredient.    

Betula alba extract was reported to be used in Canada as an ingredient in self-care 
products.3 

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

                                            

3 Self-care products are products available for purchase without a prescription from a doctor, and fall into one of three 
broad categories: cosmetics, natural health products, and non-prescription drugs. 
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substances on the basis of their hazard and exposure profiles. Based on the outcome of 
the ERC analysis, substances in the Salicylates Group are considered unlikely to be 
causing ecological harm. 

Considering all available lines of evidence presented in this draft screening assessment, 
there is low risk of harm to the environment from wintergreen oil, salicylic acid, 
homosalate, phenethyl salicylate and Betula alba extract. It is proposed to conclude that 
wintergreen oil, salicylic acid, homosalate, phenethyl salicylate and Betula alba extract 
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.  

With respect to human health, effects on the liver and developmental effects were 
identified to be the critical effects associated with exposure to wintergreen oil on the 
basis of information available for its main component, methyl salicylate. A comparison of 
the estimated oral exposure to wintergreen oil from use as a food flavouring ingredient 
and as an ingredient in antacid tablets and toothpastes resulted in margins of exposure 
that are considered adequate to address uncertainties in the health effects and 
exposure databases. 

A comparison of the estimated exposure levels of wintergreen oil from its use as an 
ingredient in cosmetics, including massage oils and face moisturizers, resulted in 
margins of exposure that are considered potentially inadequate to account for 
uncertainties in the health effects and exposure databases. A comparison of the 
estimated exposure level of wintergreen oil from its use as an ingredient in analgesic 
creams resulted in margins of exposure that are also considered potentially inadequate 
to address uncertainties in the health effects and exposure databases.   

Critical effects associated with salicylic acid are effects on the liver and kidney, as well 
as developmental effects. Comparison of exposure to salicylic acid from its presence in 
environmental media and food to the critical effect levels resulted in margins of 
exposure that are considered adequate to address the uncertainties in the health effects 
and exposure databases. A comparison of estimated exposure levels of salicylic acid 
from its use in a hair spray resulted in margins of exposure that are considered 
adequate to account for uncertainties in the health effects and exposure databases.  

With respect to dermal exposure to salicylic acid from the use of certain cosmetics, a 
comparison of the critical effect levels to the estimated exposures resulted in margins of 
exposure that are considered potentially inadequate to address uncertainties in the 
health effects and exposure databases.  

With respect to dermal and oral exposure to salicylic acid from the use of certain NHPs 
and drugs, including sunscreens, liquid antacids, analgesic creams, acne creams, and 
after-shave creams, a comparison of the estimated exposure to the critical effect levels 
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resulted in margins of exposure that are considered potentially inadequate to address 
uncertainties in the health effects and exposure databases. 

On the basis of the available information, the critical effects associated with exposure to 
homosalate are reproductive effects and effects on the kidneys, thymus and thyroid. A 
comparison of exposure to homosalate from the use of tanning products resulted in a 
margin of exposure that is considered potentially inadequate to address uncertainties in 
the health effects and exposure databases. Use of face moisturizers (creams and 
aerosols) resulted in margins of exposure that are considered adequate to address 
these uncertainties.  

On the basis of toxicity data from structurally related analogues (i.e., methyl salicylate), 
the critical effects associated with exposure to phenethyl salicylate are effects on the 
liver and developmental effects. A comparison of the estimates of exposure to 
phenethyl salicylate from its use as an ingredient in cosmetics and as a food flavour 
ingredient to the critical effect level resulted in margins of exposure that are considered 
adequate to address uncertainties in the health effects and exposure databases. 

The available health effects information on Betula alba extract and its main components 
indicate that this substance is of low hazard potential, and therefore the risk to human 
health is considered to be low.  

On the basis of the information presented in this draft screening assessment, it is 
proposed to conclude that wintergreen oil, salicylic acid, and homosalate 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. 

On the basis of the information presented in this draft screening assessment, it is 
proposed to conclude that phenethyl salicylate and Betula alba 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.  

Therefore, it is proposed to conclude that wintergreen oil, salicylic acid, and homosalate 
meet one or more of the criteria set out in section 64 of CEPA. 

It is also proposed to conclude that phenethyl salicylate and Betula alba extract do not 
meet any of the criteria set out in section 64 of CEPA, and it is proposed that salicylic 
acid does not meet the persistence or bioaccumulation criteria, that homosalate meets 
the bioaccumulation criteria but not the persistence criteria, and that wintergreen oil 
meets the persistence criteria but not the bioaccumulation criteria as set out in the 
Persistence and Bioaccumulation Regulations of CEPA. 
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 Introduction 

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA) 
(Canada 1999), the Minister of the Environment and the Minister of Health have 
conducted a screening assessment of five substances, referred to collectively as the 
Salicylates Group, to determine whether they 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 under subsection 73(1) of 
CEPA (ECCC, HC [modified 2017]). 

The ecological risks of the substances in the Salicylates 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 it considers the possible 
exposure of organisms in the aquatic and terrestrial environments on the basis of such 
factors as potential emission rates, overall persistence and long-range transport 
potential in air. The various lines of evidence are combined to identify substances as 
warranting further evaluation of their potential to cause harm to the environment or as 
having a low likelihood of causing harm to the environment. 

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

This draft screening assessment was prepared by staff in the CEPA Risk Assessment 
Program at Health Canada and Environment and Climate Change Canada and 
incorporates input from other programs within these departments. The ecological and 
human health portions of this assessment have undergone external review and/or 
consultation. Comments on the technical portions relevant to human health were 
received from Risk Sciences International and Sandrine Charles, Agence Nationale de 
Sécurité Sanitaire. 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 the screening assessment remain the 
responsibility of Health Canada and Environment and Climate Change Canada. 

This draft screening assessment focuses on information critical to determining whether 
substances meet the criteria as set out in section 64 of CEPA by examining scientific 
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information and incorporating a weight–of-evidence approach and precaution.4 This 
draft screening assessment presents the critical information and considerations on 
which the proposed conclusions are based.  

 Identity of substances 

The Chemical Abstracts Service Registry Numbers (CAS RN5), Domestic Substances 
List (DSL) names and common names for the individual substances or representative 
substances in the Salicylates Group are presented in Table 2-1. 

Table 2-1. Substance identities for the Salicylates Group 

CAS RN 
 

DSL name 
(common name) 

Chemical structure and 
molecular formula 

Molecular 
weight 
(g/mol) 

69-72-7 
Benzoic acid, 2-hydroxy- 

(Salicylic acid) 

 
 
 
 
 

C7H6O3 

138.1 

87-22-9 
Benzoic acid, 2-hydroxy-, 2-

phenylethyl ester 
(Phenethyl salicylate)  

C13H9O3 

242.3 

                                            

4A determination of whether one or more of the criteria of section 64 of CEPA are met is based upon an assessment 
of potential risks to the environment and/or to human health associated with exposures in the general environment. 
For humans, this includes, but is not limited to, exposures from ambient and indoor air, drinking water, foodstuffs, and 
products available to consumers. A conclusion under CEPA is not relevant to, nor does it preclude, an assessment 
against the hazard criteria specified in the Hazardous Products Regulations, which are part of the regulatory 
framework for the Workplace Hazardous Materials Information System for products intended for workplace use. 
Similarly, a conclusion based on the criteria contained in section 64 of CEPA does not preclude actions being taken 
under other sections of CEPA or other acts. 

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

DSL name 
(common name) 

Chemical structure and 
molecular formula 

Molecular 
weight 
(g/mol) 

118-56-9 
Benzoic acid, 2-hydroxy-, 

3,3,5-trimethylcyclohexyl ester 
(Homosalate) 

 
C16H21O3 

262.3 

Table 2-2. Substance identity for those identified as UVCBsa 

CAS RN 
DSL name 

(Common name) 

Representative 
chemical name 

(formula) 

Representative chemical 
structure 

68917-75-9 Oils, wintergreen 
(Wintergreen oil) 

~99%: Methyl 
salicylate 
(C8H8O3) 

 

84012-15-7 
Birch, Betula alba, 

ext. 
(Betula alba extract) 

10.5-82%: Betulin 
(C30H50O2) 

 

 
a UVCB is an acronym for Unknown or Variable composition Complex reaction products and Biological material. 

In this assessment, the substances in the group are discussed in the following order: 
wintergreen oil, salicylic acid, homosalate, phenethyl salicylate, and Betula alba extract. 
The reason for this is that the health effects data for methyl salicylate (found in 
wintergreen oil) and salicylic acid form the basis of the discussion for some of the other 
substances.  

Wintergreen oil represents a chemical substance of UVCB nature derived from either 
Gaultheria procumbens or Betula lenta. Under the United States’ Toxic Substances 
Control Act (TSCA) Chemical Substance Inventory, wintergreen oil (CAS RN 68917-75-
9) is defined as “extractives and their physically modified derivatives Gaultheria 
procumbens, Ericacenae or Betula lenta, Betulaceae” (TSCA 2017). Despite being a 
UVCB, spectroscopic studies have revealed that wintergreen oil can contain up to 99% 
methyl salicylate, a discrete substance (El-Obeid et al. 1979). Tisserand and Young 
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(2014) have noted that the toxicity of methyl salicylate and wintergreen oil were 
“essentially identical.”  

Betula alba extract represents a chemical substance of UVCB nature derived from 
Betula alba. According to the Integrated Taxonomic Information System (ITIS) 
established by federal agencies in the United States and Canada, “Betula alba L.” is 
currently a synonym for Betula pubescens ssp. pubescens Ehrh. (ITIS 2017a, ITIS 
2017b). In the European Inventory of Existing Commercial Chemical Substances 
(EINECS), Betula alba extract (CAS RN 84012-15-7) is defined as “extractives and their 
physically modified derivatives such as tinctures, concretes, absolutes, essential oils, 
oleoresins, terpenes, terpene-free fractions, distillates, residues, etc., obtained from 
Betula alba, Betulaceae” (ECHA 2017a).  

The composition of constituents in Betula alba extract vary depending on the plant part 
used (e.g., buds, leaves, bark), the type of extract, and the extraction process. In 
products available to consumers, the ingredient identification may be specific (e.g., 
“Betula alba leaf extract”) or unspecific (e.g., “Betula alba”). Spectroscopic studies have 
found that birch extracts contain terpenoids and their esters, ether oils, hydrocarbons 
and their epoxides, steroids, tannins, flavonoids, hydroxycoumarins, vitamins, polymeric 
proanthocyanidins, and a number of unidentified compounds. However, triterpenoids 
and hydrocarbons were found to be the major components (Abyshev et al. 2007). Some 
of the major components (≥ 10%) that have been investigated in the literature include 
betulin (10.5% to 82%) and its derivatives (e.g., betulinic acid) (Laszczyk et al. 2006; 
Abyshev et al. 2007; Orav et al. 2011; EMEA 2014). 

 Selection of analogues  

The Salicylates Group is comprised of salicylic acid and its esters with the exception of 
Betula alba extract. The salicylic acid esters are expected to be hydrolyzed to salicylic 
acid and their corresponding alcohols, which undergo subsequent metabolism (JECFA 
2002a). The rate of hydrolysis of the ester bond depends on the chain length or the 
bulkiness of the substituent group attached to salicylic acid (Dittert et al. 1968). 
Information on the physical-chemical properties and toxicity of the salicylates and their 
analogues can be found in Table A-2, Appendix A.  

Since some of the substances were associated with limited data for certain endpoints, a 
read-across approach using data from analogues was used to inform the human health 
assessments for the Salicylates Group. Analogues were selected on the basis of 
structural, functional, or toxicological similarity (e.g., similar physical-chemical 
properties, toxicokinetics, reactivity) and the availability of pertinent empirical data. Due 
to the inherent similarity in chemistry, metabolism, and toxicity among the majority of 
members in the Salicylates Group, there were instances where one substance in the 
group was identified to be an analogue for another substance.  

Details of the read-across data chosen to inform the human health assessments of the 
salicylates are further discussed in the relevant sections of this report and in Appendix 
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A. A list of the analogues used to inform the health effects assessment for the 
Salicylates Group is presented in Table 2-3. 

Table 2-3. Identities of the analogues used to inform the health effects 
assessment of substances in the Salicylates Group 

CAS RN Common name 
Chemical structure and 
molecular formula 

Molecular 
weight (g/mol) 

119-36-8 Methyl salicylate 

 
C8H8O3 

152.15 

118-55-8 Phenyl salicylate 

 
C13H10O3 

214.22 

118-58-1 Benzyl salicylate 

 
C14H12O3 

228.25 

 Physical and chemical properties 

A summary of physical and chemical properties of the substances in the Salicylates 
Group is presented in Table 3-1. When experimental information was limited or not 
available, data from analogues were used for read-across and/or (Q)SAR models were 
used to generate predicted values. Additional physical and chemical properties are 
presented in ECCC (2016b). 

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

Property 
Wintergreen 

oilc 
Salicylic 

acida  Homosalateb  
Phenethyl 
salicylate

a  

Betula 
alba 

extract  

Physical state 
colourless 

liquid 
white 

crystals 
colourless 

liquid 
white 

powder 
white 

powderd 
Melting point 
(°C) 

- 8 158 < -20 123e 210-495d 
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Property 
Wintergreen 

oilc 
Salicylic 

acida  Homosalateb  
Phenethyl 
salicylate

a  

Betula 
alba 

extract  
Vapour 
pressure (Pa) 

4.57 0.01 0.013 1.85E-04e 4.2E-11d 

Henry’s law 
constant 
(atm·m3/mol) 

7.9E-08e 
7.34 E-

09 
1.93E-05a,e 4.87E-07e 5.34E-06d 

Water solubility 
(mg/L) 

700 2 240 0.4 7.2 – 7.8e 0.02f 

log Kow 

(dimensionless
) 

2.55 2.26 > 6 (at 40C) 4.80e 8.18d 

pKa 
(dimensionless
) 

N/A 2.98 N/A N/A N/A 

a EpiSuite 2012. 
b ECHA 2017b. 
c Information on methyl salicylate (CAS RN 119-36-8) was used to inform wintergreen oil, as it is a major component 
of the wintergreen oil and constitutes greater than 95% of the oil. Properties of methyl salicylate were obtained from 
EpiSuite (2012). 
d Information on Betula alba extract is based on one of its main component, betulin. Data from EpiSuite (2012). 
e Predicted value. 
f Jäger et al. 2008, for betulin 
  

 Sources and uses 

 Natural sources 

Salicylic acid is present in plants as a free phenolic acid or in conjugated forms, 
generated through metabolic processes such as glucosylation, methylation or 
hydroxylation of the aromatic ring (Raskin 1992; Lee et al. 1995, as cited in Bandurska 
2013). It is commonly found as the derivative salicin, occurring in species of willow trees 
(Salix alba, S. purpurea, S. daphnoides, and S. fragilis). High contents of free salicylic 
acid were reported in the species S. laponum and S. plantifolia (Raskin 1992; Lee et al. 
1995, as cited in Bandurska 2013). Salicylic acid is present in humans primarily from the 
consumption of fruits and vegetables (Paterson et al. 2006) and may also be present 
from the breakdown of other chemicals, such as benzoic acid.  

Wintergreen oil is an essential oil derived primarily from the Gaultheria genus of plants, 
including Gaultheria procumbens, as well as Betula lenta (TSCA 2017). Available 
information indicate that the major constituent of wintergreen oil is methyl salicylate 
(CAS RN 119-36-8), which can comprise up to 99% of the wintergreen oil components 
(Tisserand and Young 2014; El-Obeid et al. 1979).  

Betula alba extract is derived from the Betulaceae family with a complex component 
profile. Major components of this substance have been identified as terpenoids and their 
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esters, ether oils, hydrocarbons and their epoxides, steroids, tannins, flavonoids, 
hydroxycoumarins, vitamins, polymeric proanthocyanidins, and a number of unidentified 
compounds. However, triterpenoids and hydrocarbons were found to be the major 
components (Jäger et al. 2008; Abyshev et al. 2007). Levels of components that make 
up the extract vary depending on the type of birch tree, type of extract, and other factors 
(Jäger et al. 2008).  

Homosalate and phenethyl salicylate are not known to be naturally occurring 
substances and are synthesized from salicylate derivatives.  

 Anthropogenic sources 

All of the substances in the Salicylates Group have been included in surveys issued 
pursuant to section 71 of CEPA (Environment Canada 2013). Table 4-1 presents a 
summary of the total reported import quantities for the Salicylates Group during the 
2011 reporting year. None of the substances in the Salicylates Group were reported to 
be manufactured in Canada above the reporting threshold of 100 kg during the 2011 
reporting year (Environment Canada 2013). Phenethyl salicylate and Betula alba extract 
were not reported to be imported in Canada above the 100 kg reporting threshold 
(Environment Canada 2013; ECCC 2017).  

Table 4-1. Summary of information on Canadian manufacturing and imports of the 
Salicylates Group submitted pursuant to a section 71 survey of CEPA  

Common name Total importsa,b (kg) 

Wintergreen oil 100 – 1 000 

Salicylic acid 87 437 

Homosalate 100 000 – 1 000 000 

Phenethyl salicylate  < 100  

Betula alba extract  <100 
a Values reflect quantities reported in response to a survey conducted under section 71 of (CEPA Environment 

Canada 2013). See survey for specific inclusions and exclusions (Schedules 2 and 3). 
b ECCC 2017 
 

 Uses 

Wintergreen oil is classified as an NHP under Schedule 1 item 2 (extract) of the Natural 
Health Product Regulations (NHPR) and is listed as an MI and NMI in a variety of 
licensed NHPs in Canada. Types of NHPs that contain the substance include analgesic 
creams, ointments, and antacid tablets. The substance is not a permitted food additive 
in Canada; however wintergreen essence, wintergreen extract, or wintergreen flavour 
are standardized flavouring preparations set out in B.10.027 of the Food and Drug 
Regulations. They are prepared from wintergreen oil and must contain not less than 
3.0% by volume of wintergreen oil to meet the standard. Wintergreen oil may also be 
added to foods directly. Although there is no definitive information readily available 
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concerning the use of wintergreen oil in food flavouring agents in Canada, the 
substance may be present in foods in Canada as a flavour ingredient or as a 
component of flavouring preparations (personal communication, emails from the Food 
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau, 
Health Canada, dated December 2017; unreferenced). The Flavour and Extract 
Manufacturers Association (FEMA) has classified wintergreen oil as GRAS (Generally 
Recognized as Safe) with uses in foods such as baked goods, beverages, candy, 
chewing gum, ice cream, and syrups (Hall and Oser 1965). In Canada, wintergreen oil 
was reported to be used as an ingredient in a variety of cosmetics, such as massage 
oils, moisturizers, and toothpastes, among others.  

According to information pursuant to a survey under section 71 of CEPA and searches 
of public information in Canada, salicylic acid was reported to be used in the following 
sectors: paints and coatings, personal care, drugs, lubricants and greases, natural 
health, and laundry and dishwashing (ECCC 2013, SDS 2015). Salicylic acid may have 
a variety of functions depending on the type of product which contains it. The substance 
can be used as an anti-acne agent, anti-dandruff agent, exfoliant, and preservative in a 
variety of self-care products (ECCC 2013). Salicylic acid is widely used in the treatment 
of many common dermatological conditions because of its keratolytic properties (SCCP 
2002).  

Salicylic acid is included on the List of Prohibited and Restricted Cosmetic Ingredients 
(Cosmetic Ingredient Hotlist) and is restricted for use in cosmetics at a maximum 
permitted concentration of 2% (Health Canada [modified 2015]). Salicylic acid is 
reported to be used in many diverse cosmetic products, including shampoos and 
conditioners, cleansers and soaps, exfoliants, hair dyes, hair products, body and face 
moisturizers, tanning products, massage products, antiperspirants/deodorants, 
fragrances, make-up and make-up removers, lip balms, and shaving products.  

According to information available in Health Canada’s internal Drug Product Database 
(DPD), salicylic acid is an active ingredient in human and veterinary drugs. The 
substance is also present as an NMI in many diverse drug products. Topical products 
reported to contain salicylic acid as an NMI include SPF and non-SPF creams and 
moisturizers, shampoos, and after-shave products. Products taken orally reported to 
contain salicylic acid are antacids, absorbents and antidiarrheals. Salicylic acid is listed 
in the Natural Health Products Ingredients Database (NHPID) with a medicinal role and 
is classified as an NHP substance falling under Schedule 1, Item 2 (an isolate), of the 
NHPR. It is also listed as an NMI for topical use only. Types of NHPs for which salicylic 
acid is listed as an NMI include acne treatment products, facial make-up and 
concealers, and sunscreens. 

Salicylic acid may be used as a component in the manufacture of food packaging 
materials such as epoxy-based hardeners of beer tank linings, caulking agents for floor 
coating systems, and adhesives with no direct food contact application. The substance 
may be present as an incidental additive in foods based on its potential use in the 
formulation of cleaners. In the United States, salicylic acid is used as an indirect food 
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additive, specifically as a component in adhesives, coatings, and other rubber articles 
intended for repeated use under sections CFR Title 21 175.105, 175.300, and 
177.2600, respectively (US eCFR [modified 2017]). Salicylic acid was evaluated by the 
Joint FAO/WHO Expert Committee on Food Additives (JECFA) for its use as a food 
flavour ingredient (JECFA 2002a,b). The EU permits the use of salicylic acid as a 
flavouring agent (FL No. 08.112) in all categories of flavoured foods (EU Food 
Flavouring Database). Therefore, while there is no definitive information available 
concerning the use of salicylic acid as a food flavouring agent in Canada, it is possible 
that the substance may be present in foods as a flavouring agent in Canada. 

Homosalate is primarily used as a broad-spectrum UV filter in sunscreens in Canada 
(Environment Canada 2013; SCCP 2007). The use of homosalate as a medicinal 
ingredient in sunscreens is outlined in Health Canada’s Primary and Secondary 
Sunscreen Monographs (Health Canada 2018a,b), which indicate that homosalate is an 
acceptable medicinal ingredient at concentrations of ≤ 15% that can be market 
authorized without the submission of additional evidence to Health Canada. The 
substance is listed in the NHPID as a non-NHP because this is not a naturally occurring 
substance included in Schedule 1 of the NHPR, and it is not listed in any licensed NHPs 
in Canada. Homosalate is used as an ingredient in cosmetics and it is present in such 
products as moisturizers, massage products, tanning products, fragrances, and bath 
products, among others.   

Phenethyl salicylate was reported to be used in Canada as an ingredient in a limited 
number of cosmetics, cleaning products, and hand sanitizers (ECCC 2017). In a 2007 
fragrance material review on phenethyl salicylate, Lapszynski et al. reported uses of 
phenethyl salicylate in decorative cosmetics, fine fragrances, shampoos, toilet soaps 
and other toiletries, as well as in non-cosmetic products such as household cleaners 
and detergents. The European Union lists phenethyl salicylate as a cosmetic ingredient 
where it functions as a perfuming agent (CosIng [modified 2017]). Phenethyl salicylate 
is listed in the NHPID with a non-medicinal role for oral use as a flavour enhancer, but it 
is not reported as an ingredient in any licensed NHPs in Canada. In the United States, 
phenethyl salicylate is listed in Title 21, CFR 172.515, as a synthetic flavour that may be 
used at a minimum quantity required to produce the intended effect and in accordance 
with good manufacturing practice (GMP) (eCFR [modified 2017]). The substance was 
evaluated by JECFA for its use as a food flavour ingredient (JECFA 2002a,b). The 
European Union permits the use of phenethyl salicylate as a flavouring agent (FL No. 
09.753) in foods (EU Food Flavourings Database [modified 2012]). Therefore, while 
there is no definitive information available concerning the use of phenethyl salicylate as 
a food flavouring agent in Canada, it is possible that the substance may be present in 
foods as a flavouring agent in Canada. 

Information on Betula alba extract obtained from a CEPA section 71 survey indicates 
that the substance is used as a filler and odour agent in cosmetics available to 
consumers in Canada (ECCC 2017). Betula alba extract is used in cosmetic products 
including shampoos and conditioners, moisturizers, antiperspirant/deodorant, cleansers, 
exfoliants, fragrance products, massage products, styling products, sunless tanning 
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products (non-SPF), make-up and make-up removers, and hair colouring products 
(personal communication, emails from the Consumer Product Safety Directorate, Health 
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, dated 
December 2016; unreferenced). According to information available on Health Canada’s 
internal DPD, Betula alba extract is used as an NMI in sunscreens and skin tanning 
products. Betula alba extract is also listed in the NHPID as Betula alba bark extract and 
Betula alba leaf extract, with both extracts being used as NMIs in NHPs (NHPID 
[modified 2018]). The leaf extract is reported to be non-medicinally used as a cosmetic 
astringent, fragrance ingredient, and skin-conditioning agent, and the bark extract as a 
fragrance ingredient and skin-conditioning agent (NHPID [modified 2018]). Betula alba 
extract is an NMI in a limited number of NHPs, including creams, sunscreens, oral 
capsules, and hand sanitizers.  

Table 4-2 below summarizes the uses in Canada for substances in the Salicylates 
Group. 

Table 4-2. Uses in Canada for each of the substances in the Salicylates Group 
Use Wintergreen 

oil 
Salicylic 

acid 
Homosalate Phenethy

l  
salicylate 

Betula 
alba 

extract 
Food packaging 
materialsa 

N Y N N N 

Incidental additivea N Y N N N 
Internal Drug Product 
Database as 
medicinal (MI) or 
non-medicinal 
ingredient (NMI) in 
disinfectant, human 
or veterinary drug 
products in Canadab 

N MI, NMI MI N NMI 

Natural Health 
Products Ingredients 
Databasec 

Y Y Y Y Y 

Licensed Natural 
Health Products 
Database as 
medicinal (MI) or 
non-medicinal 
ingredient (NMI) in 
natural health 
products in Canadac 

MI, NMI MI, NMI N N NMI 

List of Prohibited and 
Restricted Cosmetic 
Ingredientsd 

N Y N N N 

Notified to be present 
in cosmetics, on the 
basis of notifications 

Y Y Y N Y 
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Use Wintergreen 
oil 

Salicylic 
acid 

Homosalate Phenethy
l  

salicylate 

Betula 
alba 

extract 
submitted under the 
Cosmetic 
Regulations to Health 
Canadad 
Formulant or active 
ingredient in pest 
control products 
registered in 
Canadae 

formulant 
and activef 

formulant N formulant N 

a Personal communication, emails from the Food Directorate, Health Canada, to the Existing Substances Risk 
Assessment Bureau, Health Canada, dated December 2017; unreferenced. 
b Personal communication, emails from the Therapeutic Products Directorate, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, dated December 2017; unreferenced. 
c Personal communication, emails from the Natural and Non-prescription Health Products Directorate, Health 
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, dated December 2016; unreferenced. 
d Personal communication, emails from the Consumer Product Safety Directorate, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, dated December 2016; unreferenced. 
e Personal communication, emails from the Pest Management Regulatory Agency, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, dated December 2016; unreferenced. 
f Health Canada 2014. 

 Environmental fate and behaviour 

 Environmental persistence 

According to models used in ERC (ECCC 2016b), salicylic acid, phenethyl salicylate, 
homosalate and Betula alba extract are expected to degrade and not be persistent in 
air, water, sediment, or soil. Wintergreen oil is expected to be persistent in water, 
sediment and soil, but not in air (ECCC 2016b). 

 Potential for bioaccumulation 

Given their low Kows and low bioconcentration factors (ECCC 2016b), salicylic acid, 
phenethyl salicylate, wintergreen oil and Betula alba extract are not expected to 
significantly bioaccumulate in organisms. 

Given its high Kow and high bioconcentration factor (ECCC 2016b), homosalate is 
expected to significantly bioaccumulate in organisms.  

 Potential to cause ecological harm 

 Characterization of ecological risk 

The ecological risks of the substances in the Salicylates Group were characterized 
using the ecological risk classification of organic substances (ERC) approach (ECCC 
2016a). The ERC is a risk-based approach that considers multiple metrics for both 
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hazard and exposure with weighted consideration of multiple lines of evidence for 
determining risk classification. The various lines of evidence are combined to 
discriminate between substances of lower or higher potency and lower or higher 
potential for exposure in various media. This approach reduces the overall uncertainty 
with risk characterization compared to an approach that relies on a single metric in a 
single medium (e.g., median lethal concentration [LC50]) for characterization. The 
following summarizes the approach, which is described in detail in ECCC (2016a).  

Data on physical-chemical properties, fate (chemical half-lives in various media and 
biota, partition coefficients and fish bioconcentration), acute fish ecotoxicity, and 
chemical import or manufacture volume in Canada were collected from scientific 
literature, from available empirical databases (e.g., OECD [Q]SAR Toolbox [OECD 
2016]), and from responses to surveys under section 71 of CEPA, or they were 
generated using selected (quantitative) structure-activity relationship ([Q]SAR) or mass-
balance fate and bioaccumulation models. These data were used as inputs to other 
mass-balance models or to complete the substance hazard and exposure profiles. 

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

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

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

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

The hazard and exposure classifications for the substances in the Salicylates Group are 
summarized in Table 6-1. 

 

Table 6-1. Ecological risk classification results for the substances in the 
Salicylates Group 
Substance ERC hazard 

classification 
ERC exposure 
classification 

ERC risk classification 

Wintergreen 
oil 

low low low 

Salicylic acid low low low 
Homosalate high low moderate 
Phenethyl 
salicylate 

high low low 

Betula alba 
extract 

low low low 

On the basis of low hazard and low exposure classifications according to information 
considered under ERC for wintergreen oil, salicylic acid and Betula alba extract, these 
substances were classified as having low potential for ecological risk. It is therefore 
unlikely that these substances are resulting in concerns for the environment in Canada. 

According to information considered under ERC, homosalate was classified as having a 
high hazard potential due to structural alerts from the OECD (Q)SAR Toolbox (OECD 
2016), which identified this substance as being a potential endocrine receptor binder 
and having potential to cause adverse effects in aquatic foodwebs given its 
bioaccumulation potential. Homosalate was classified as having moderate potential for 
ecological risk due to low exposure. The potential effects and how they may manifest in 
the environment were not further investigated due to the low exposure of this 
substance. Considering current use patterns, this substance is unlikely to be resulting in 
concerns for the environment in Canada. 
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According to information considered under ERC, phenethyl salicylate was classified as 
having a high hazard potential due to structural alerts from the OECD (Q)SAR Toolbox 
(OECD 2016), which identified this substance as being a potential endocrine receptor 
binder. Phenethyl salicylate was initially classified as having a moderate potential for 
ecological risk, but the risk classification was decreased to low potential for ecological 
risk following the adjustment of risk classification based on current use quantities (see 
section 7.1.1 of ECCC 2016a). The potential effects and how they may manifest in the 
environment were not further investigated due to the very low exposure of this 
substance. Considering current use patterns, this substance is unlikely to be resulting in 
concerns for the environment in Canada. 

 Potential to cause harm to human health 

 Wintergreen oil 

7.1.1 Exposure assessment 

Monitoring data on wintergreen oil in indoor and outdoor air, water, soil, or dust in 
Canada or elsewhere were not identified. However, considering the low quantities (100 
to 1000 kg) of the substance reported in Canada (Environment Canada 2013), the 
potential exposure to wintergreen oil from environmental media is expected to be 
minimal. 

Wintergreen oil may be present in some foods as a food flavouring agent or as a 
component in flavouring preparations in Canada. Under Canadian regulations, 
flavouring preparations containing wintergreen oil must contain no less than 3% by 
volume of wintergreen oil. No specifications were set out by JECFA for wintergreen oil, 
but specifications were set out for methyl salicylate (CAS RN 119-36-8), which it 
identified as “synthetic wintergreen oil”, with “assay min %” of 98%. In the assessment 
of methyl salicylate, JECFA concluded “no safety concern” at the current levels of intake 
when methyl salicylate is used as a flavouring agent (JECFA 2002a,b).   

In the absence of definitive data readily available on the use of wintergreen oil in food 
flavourings in Canada, an individual consumption intake of 0.0023 mg/kg bw/day can be 
used as a suitable surrogate for Canadian consumption (Burdock 2009). Individual 
consumption intakes are a per capita estimate of intake (maximum survey-derived daily 
intake or MSDI) based on “disappearance data” from periodic surveys conducted by the 
National Academy of Sciences under contract to the FDA (NRC 1989, as cited in 
Burdock 2009). The assumption is made for a 60 kg individual. 

Cosmetics and natural health products 

In notifications submitted under the Cosmetic Regulations, wintergreen oil is reported to 
be present as an ingredient in a variety of cosmetics and NHPs. The substance was 
reported as an ingredient in massage oils, bath products, conditioners, toothpastes, and 
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face moisturizers. It was also reported as an ingredient in NHPs such as analgesic 
creams and antacid tablets.  

“Sentinel” scenarios were selected to evaluate the potential for exposure to wintergreen 
oil from cosmetics and NHPs. They are scenarios that resulted in the highest level of 
potential exposure to wintergreen oil via the oral or dermal route, taking into 
consideration frequencies of use and reported concentrations of wintergreen oil. 

Studies on the percutaneous absorption of methyl salicylate (a major component of 
wintergreen oil, comprising up to 99%) were examined to evaluate the systemic 
exposure to wintergreen oil from dermally applied products. Studies of human in vivo 
percutaneous absorption have noted significant esterase activity following topical 
administration of formulations containing methyl salicylate (Cross et al. 1998; Megwa et 
al. 1995; Behrendt and Kampfmeyer 1989). A human in vivo study demonstrated that 
methyl salicylate is readily absorbed following topical administration of analgesic 
creams, that repeated exposure may cause skin irritant effects (e.g., puritis, erythema, 
stinging), and that absorption may increase following repeated exposures (Morra et al. 
1996). In a single-dose human in vitro dermal absorption study, methyl salicylate (in an 
acetone vehicle) was applied for approximately 30 minutes (Moody et al. 2007). At 
doses comparable to the exposure scenarios considered as part of this screening 
assessment, absorption was reported to be approximately 40% of the applied dose 
within the 30-minute exposure duration. Another in vivo dermal absorption study using 
porcine skin reported 15% to 55% dermal absorption of neat methyl salicylate over 6 
hours (Duncan et al. 2002). The dermal absorption potential of wintergreen oil took into 
consideration the relatively high fractions of methyl salicylate absorbed reported from in 
vitro studies in short time periods (30 minutes or 6 hours), the notion that repeated 
exposure may enhance penetration, and the overall variability in absorption of the 
substance cited elsewhere (human in vivo studies ranging from 12% to 93% (Cross et 
al. 1998; Yano et al. 1986, as cited in Belsito et al. 2007). The dermal absorption for 
wintergreen oil (based on methyl salicylate) is conservatively assumed to be equivalent 
to oral absorption for all dermal scenarios presented below. 

Estimated sentinel exposure scenarios for cosmetics that contain wintergreen oil are 
presented in Table 7-1. Massage oils and face moisturizers were selected as the 
sentinel dermal scenarios for cosmetics containing wintergreen oil, and non-fluorinated 
toothpastes were selected as the sentinel oral exposure. Details on the derivation of 
exposure estimates can be found in Appendix B. 

Table 7-1. Estimated dermal and oral systemic exposure (mg/kg bw/day) to 
wintergreen oil from the use of cosmetics  

Product Reported 
concentration (%)a 

Infant Toddler Child Teen Adult 

Massage oil b,c 10 N/A  11.6 8.06 4.89 4.51 
Massage oil b,c 3 7.2 N/A N/A N/A N/A 

Toothpaste 3 N/A 0.57 0.27 0.081 0.067 
Face moisturizerb 3 N/A N/A N/A 1.1 0.91 
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a Based on notifications reported to Health Canada under the Cosmetic Regulations. For massage oils, notifications 
at maximum concentration of 10% were contraindicated for use on children < 2 years. Therefore, notifications at a 
maximum concentration of 3% were used to estimate exposure to infants. 
b Dermal absorption assumed to be equivalent to oral absorption. 
c Exposure estimated on a per-event basis. 
  
 

Wintergreen oil is also reported to be used as an NMI in topical analgesic creams for 
the treatment of unspecified muscle or joint pain. Oral exposure may arise from its use 
in herbal teas and antacid tablets (personal communication, emails from the Natural and 
Non-prescription Health Products Directorate, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, dated December 2016-February 
2019; unreferenced). The use of analgesic creams and antacids are considered 
intermittent exposures. Estimated dermal and oral exposures to wintergreen oil from the 
use of NHPs are presented in Table 7-2 below. Concentrations of wintergreen oil in 
these types of products ranged from less than 1 to 20% (personal communication, 
emails from the Natural and Non-prescription Health Products Directorate, Health 
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, dated 
December 2016; unreferenced) 

Table 7-2 Estimated exposure to wintergreen oil from the use of NHPs (mg/kg 
bw/day) 

Product Reported 
concentration 

(%)a 

Route Toddler Child Teen Adult 

Analgesic 
creamb 20 Dermal N/A 22.2 19.4 19.8 

Antacid 
tabletc 

0.29 Oral N/A N/A 0.39 0.32 
a Based on notifications reported to Health Canada under the NHPR. 
b This row includes estimates of systemic exposure, based on the assumption that dermal absorption is equivalent to 
oral absorption. 
c Product label contraindicates use by children or younger age groups. 

Exposure to wintergreen oil from consumption of herbal tea was not quantified because 
data on the amount of wintergreen oil that would be extracted through steeping was not 
identified. However, it is expected that the wintergreen oil content in brewed tea would 
be low, as current laboratory extraction methods for wintergreen oil such as steam 
distillation have reported low yields (less than 0.7%) (The Essential Oil Company 2017). 

7.1.2 Health effects assessment 

There are currently no hazard classifications designated by the US EPA, ECHA, or 
IARC for wintergreen oil. Wintergreen oil represents a chemical substance of UVCB 
nature, which can contain up to 99% methyl salicylate (El-Obeid et al. 1979). Therefore, 
health effects studies conducted with methyl salicylate will be used to inform the 
assessment of wintergreen oil. Harmonized classification and labelling for methyl 
salicylate has recently been proposed for future entry into Annex VI of the Classification, 
Labelling, and Packaging (CLP) Regulation (ECHA 2018). Methyl salicylate was 
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identified as being harmful if swallowed (acute toxicity category 4 [Acute Tox 4]), as 
having the potential to cause an allergic skin reaction (skin sensitizer category 1B [Skin 
Sens 1B]), and as having the potential to damage the unborn child (reproductive toxicity 
category 1B [Repr 1B]). These classifications may be subject to change until the opinion 
is adopted by the ECHA Committee for Risk Assessment (RAC).            

Repeated-dose toxicity 

The effects of subchronic administration of methyl salicylate have been investigated in 
weanling Osborne-Mendel rats (n=10/sex/group) fed diets containing 0%, 0.1%, and 1% 
synthetic methyl salicylate (99% purity) for 17 weeks (Webb and Hansen 1963). This 
was equivalent to approximately 0, 50, and 500 mg/kg bw/day (Health Canada 1994). 
Animals at the highest dose exhibited significantly reduced body weight gain, but no 
gross or microscopic findings were observed.   

Synthetic methyl salicylate was also administered to beagle dogs (n=3/sex/group) by 
gelatin capsules at doses of 0, 150, 300, 500, and 800 mg/kg/day for 7.5 months 
(Abbott and Harrisson 1978). Clinical signs, hematology, urinalyses, gross pathology, 
and histological examination were performed on all major organs. At 150 mg/kg bw/day, 
mean relative liver and kidney weights were in excess of those for negative control, but 
were within normal variation. At higher dose levels, these parameters exceeded normal 
variation values, while other effects such as reduced body weights and mortality were 
observed. A subsequent study was conducted by the same authors, whereby beagle 
dogs (n=4-6/sex/group) were administered 0, 50, 100, and 167 mg/kg bw/day methyl 
salicylate in capsules for 6 months. Only the liver and kidneys, the prime organs of 
interest, were subjected to histological examination. No treatment-related adverse 
effects were identified up to the highest dose tested.  

The effects of chronic exposure to methyl salicylate have also been examined in 
multiple species being treated for a period of 2 years (Webb and Hansen 1963). 
Weanling Osborne-Mendel rats (n=25/sex/group) were administered 0%, 0.1%, 0.5%, 
1%, and 2% methyl salicylate in the diet, equivalent to approximately 0, 50, 250, 500, 
and 1000 mg/kg bw/day, respectively (Health Canada 1994). At levels greater or equal 
to 0.5% (250 mg/kg bw/day), there were findings of gross pituitary lesions, significant 
growth inhibition, rough hair coats, significantly increased heart and kidney weights, and 
mortality. In addition, there was a dose-dependent increase in the number of animals 
with an increased amount of cancellous bone, along with decreased length of certain 
bones (femur, humerus, tibia, and radius). The effects of methyl salicylate 
administration on bones have been reproduced in rats in a series of short-term 
experiments conducted by Abbott and Harrisson (1978). In these experiments, there 
were observations of increased density in the femur, humerus, tibia and radius. 
However, the authors noted that the effects on bone appeared to be species-specific as 
they were only observed in rats and not in other species.   

Webb and Hansen (1963) also investigated the effects of chronic exposure in beagle 
dogs (n=2/sex/group), whereby methyl salicylate was administered as oral capsules 
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containing 0, 50, 150, 350 mg/kg/day, 6 days a week for 2 years. The administration of 
150 and 350 mg/kg bw/day resulted in reduced body weight gains and enlarged livers. 
Microscopically, these livers had larger hepatic cells than those in controls. However, 
fatty metamorphosis was not greater in the livers of the treated dogs than the very small 
amounts seen in the livers of control dogs. The no-observed-adverse-effect-level 
(NOAEL) was determined to be 50 mg/kg bw/day on the basis of reduced body weight 
and liver effects observed at the next dose of 150 mg/kg bw/day.  

With respect to the dermal route of administration, Webb and Hansen (1963) conducted 
a study whereby 0.5, 1, 2, and 4 mL/kg/day of methyl salicylate (99% purity) was 
applied to the skin of rabbits (n=3/group), 5 days a week, 6.5 h a day, for 96 days. This 
was equivalent to approximately 585, 1170, 2360, and 4680 mg/kg bw/day (assuming a 
density of 1.17 g/mL). At 2 mL/kg bw/day, slight sloughing of epidermal scales was 
observed in two out of three rabbits. At 4 mL/kg bw/day, all of the animals died within 28 
days, accompanied by signs of anorexia, weight loss, and decreased activity. In the 
surviving animals of the other dose groups, there were reduced weight gains and the 
incidence of spontaneous nephritis and mild hepatitis appeared to be increased 
compared to historical data. There was also slight to very slight dermatitis. The lowest-
observed-adverse-effect-level (LOAEL) for systemic effects was determined to be the 
lowest dose tested of 0.5 mL/kg bw/day (585 mg/kg bw/day) on the basis of reduced 
weight gains, nephritis, and mild hepatitis observed in the animals. A control group was 
not included in this study.    

With respect to the inhalation route of administration, two studies examining the effects 
of methyl salicylate were identified. In the first study, female Alderley Park specific-
pathogen-free rats (n=4/group) were exposed to 700 mg/m3 (120 ppm) of saturated 
vapour of methyl salicylate. The animals were exposed 20 times, each with a duration of 
7 h per day, over a period of approximately 3 to 4 weeks (Gage 1970). The authors 
reported “no toxic signs” (i.e., the animals remained in good condition) and “organs 
normal” (i.e., histopathological examinations revealed no changes that could be 
attributed to the treatment). A NOAEL of 700 mg/m3 (120 ppm) was determined.   

In another inhalation study, male rats were exposed to 1.2, 8, or 40 mg/m3 methyl 
salicylate, 4 h a day for 4 months (Rumyantsev et al 1992, as cited in CIR 2003). In the 
report published by the Cosmetic Ingredient Review Expert Panel (CIR 2003), it was 
noted that the high dose resulted in changes in nervous system functioning, a decrease 
in hemoglobin content and number of erythrocytes, and a change in serum leucine 
aminopeptidase and urinary creatinine content. At microscopic examination, pulmonary 
focal hemorrhages and hyperplasia were observed in the peribronchial lymphoid tissue, 
and the number of plasmatic cells in the lymphoid follicles was increased. In the 
kidneys, scaling of the epithelium of the convoluted tubules, focal infiltration, and focal 
hemorrhages were seen. The original article by Rumyantsev et al. (1992) was in 
Russian and thus the results could not be interpreted. However, the English abstract 
indicated a “threshold level of 8 mg/m3.”   

Carcinogenicity and genotoxicity 
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Although guideline studies examining the carcinogenic potential of wintergreen oil have 
not been identified, the available information indicates that wintergreen oil is not likely to 
be carcinogenic. In a chronic study whereby mice were administered wintergreen oil in 
the diet beginning at approximately 11.7 months of age (when spontaneous tumours are 
known to manifest), it was observed that wintergreen oil could delay the time at which 
tumours would normally develop (Strong 1932). Other studies examining larger doses 
or the effects of wintergreen oil on the survival/prognosis of tumour-bearing animals 
have yielded similar results or found no significant differences when compared to 
control animals (Strong 1934; Strong 1935; Strong 1936; Boyland and Mawson 1938).   

Chronic treatment with the main constituent of wintergreen oil, methyl salicylate, also 
did not reveal any carcinogenic effects (Webb and Hansen 1963). With respect to 
genotoxicity, wintergreen oil was not mutagenic in an in vitro assay incubated with rat 
neuronal cells (Celik and Turkez 2016). Methyl salicylate was also negative for 
genotoxicity in Rec-assays (Oda et al. 1978; Kuboyama and Fujii 1992), in bacterial 
mutagenicity assays (Mortelmans et al. 1986; Kuboyama and Fujii 1992; Ishidate et al. 
1984; Study 15-32, as cited in FDA 2006), and in chromosome aberration assays 
conducted on mammalian cells (Ishidate et al. 1984; FDA 2006). Methyl salicylate also 
tested negative for clastogenic potential in an in vivo rat micronucleus test (FDA 2006).   

Reproductive and developmental toxicity 

Studies examining the potential reproductive and developmental effects of wintergreen 
oil were not identified. However, these effects were examined for methyl salicylate. In a 
two-generation study, Wistar rats (n=25/sex/group) were administered methyl salicylate 
at dietary levels of 0%, 0.25%, and 0.5% throughout the study period, starting 60 days 
prior to mating (Abbott and Harrisson 1978). This was equivalent to approximately 0, 
211, and 422 mg/kg bw/day. The diets were fed to all of the animals (parents and 
young). Stillborn, viability, lactation, and reproduction indices were calculated. The 
authors noted that the litter size was lower in the treated groups and that there was 
reduced pup viability in the high-dose group. However, these findings were not found to 
be statistically significant. The authors indicated that “all pups were examined closely for 
physical abnormalities.” None of the offspring exhibited any gross abnormalities when 
the parental animals were exposed to up to 0.5% (422 mg/kg bw/day) methyl salicylate 
in the diet. The authors concluded that methyl salicylate did not produce any gross 
teratology or any significant adverse effects on reproduction.  

A parallel two-generation study was conducted in mice (n=25/sex/group) at dietary 
levels of 0%, 0.25%, and 0.5% methyl salicylate for a period of 30 days prior to mating 
and throughout the study period (Abbott and Harrison 1978). This was equivalent to 
approximately 0, 300, and 600 mg/kg bw/day. Conception rate was higher for the 
treated groups compared to controls. Furthermore, viability, lactation, and reproduction 
indices were comparable to or better than those in the control animals. No physical 
abnormalities were observed in the pups, and all pups survived to weaning with normal 
development with respect to body growth, appearance, and behaviour. The authors 
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concluded that reproduction was not adversely affected and “no teratology was 
observed.”  

In another study, methyl salicylate was administered in the diet to Osborne-Mendel rats 
(n=20/sex/dose) at levels of 0, 500, 1500, 3000, or 5000 ppm over three generations 
(Collins et al. 1971). This was equivalent to 0, 25, 75, 150, and 250 mg/kg bw/day 
(Health Canada 1994). After 100 days of treatment, animals were mated and fertility 
was recorded. Observations in the offspring (F1a) included the number of stillborn, live 
born, and gross abnormalities. The litters were observed similarly on day 4 and counts 
were made on the number and condition of the pups. The F1a pups were sacrificed at 
weaning. The parental animals (F0) were re-mated to generate F1b litters and the same 
observations were made. However, at weaning, 20 litter-mated pairs were selected at 
each dose level to produce the next generation (F2a and F2b). The same procedure 
was followed for succeeding generations. No treatment-related adverse effects were 
noted in the F0 parental animals (“appeared healthy”), and no grossly visible 
abnormalities were detected in parental animals of the subsequent generations. In 
addition, fertility was not significantly affected at any dose (p>0.05) in any generation, 
although decreases were observed in the matings at the 5000 ppm level. None of the 
litters revealed any gross abnormalities when parental animals were exposed to up to 
5000 ppm (250 mg/kg bw/day). However, there were dose-related reductions in litter 
size, number of liveborn pups, pup survival (i.e., alive at day 4), and number of offspring 
weaned (i.e., alive at day 21). These effects occurred in the second generation matings 
and were statistically significant at doses of 3000 and 5000 ppm (150 and 250 mg/kg 
bw/day, respectively). Details regarding the onset and time of pup death between 
postnatal day (PND) 4 and 21 were not reported in the study and it is therefore unclear 
as to whether it could be associated with direct exposure to the substance in the milk, 
diet (pups can start to eat solid food by PND 21) or other factors. These effects were not 
evident in the first or third generation matings, and occurred in the absence of maternal 
toxicity. A NOAEL of 75 mg/kg bw/day was determined on the basis of reduced litter 
size, pup survival, and number of offspring weaned at the next dose level.    

The effect of methyl salicylate has also been examined in continuous breeding assays 
conducted by the National Toxicology Program (NTP 1984a). In a first study, CD-1 mice 
(n=8/sex/dose) were administered 0, 25, 50, or 100 mg/kg bw/day methyl salicylate 
(≥99% purity, in corn oil) by gavage for 7 days pre-mating and for about 100 days during 
cohabitation. Body weight, fertility, number of litters produced, proportion of live pups 
per litter, and mean body weight of offspring were recorded. No effects on fertility, the 
number of litters, pups per litter, or proportion of pups born alive were observed. Live 
pup weights, when adjusted for litter size, were significantly greater at 100 mg/kg 
bw/day, but the authors noted that this effect could be due to chance since no other 
indications of toxicity were observed. The offspring from the control and high-dose 
groups were continued on treatment and subsequently mated as well to assess their 
fertility and reproductive performance. The same parameters were examined, with the 
addition of histopathological examination of the liver, brain, pituitary gland, and 
reproductive tract. No treatment-related adverse effects were noted for any of the 
parameters examined up to the highest dose tested (100 mg/kg bw/day).  
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In a second study, CD-1 mice (n=20/sex/dose, n=40/sex in control group) were 
administered 0, 100, 250, or 500 mg/kg bw/day methyl salicylate (≥99%, in corn oil) by 
gavage under a similar protocol as the previous study (NTP 1984b). The highest dose 
tested (i.e., 500 mg/kg bw/day) was previously determined in a 2-week dose range-
finding study to be the maximum tolerated dose (MTD) on the basis of mortality 
observed at the next dose level (1000 mg/kg bw/day). The MTD is defined as the 
highest dose that could be administered without significantly reducing body weight or 
depressing weight gain by more than 10% or resulting in significant mortality (≤ 10%). 
The animals were sacrificed and the liver, brain, pituitary gland, and reproductive tract 
were subjected to histopathological examinations. The authors noted that there were no 
distinct symptoms of toxicity throughout the study. In addition, there were no treatment-
related effects on body weight or fertility. However, there was a significant decrease in 
the mean number of litters, pups per litter, proportion of pups born alive, and mean live 
pup weights at the highest dose tested, which occurred in the absence of overt maternal 
toxicity. A significant reduction in live pup weights was also observed at 250 mg/kg 
bw/day when an adjustment was made for litter size. A NOAEL of 100 mg/kg bw/day 
was determined on the basis of reduction in adjusted mean pup weight at the next dose 
level (250 mg/kg bw/day).    

Reproductive and developmental effects were not observed for methyl salicylate 
following dermal application at doses similar to the aforementioned oral studies. When a 
petroleum-based grease containing 3% methyl salicylate was dermally applied to 
pregnant rats at doses of 0, 1, 3, and 6 g/kg bw/day from gestational day (GD) 6 to 15, 
there were no signs of maternal toxicity (as measured by food consumption, body 
weight, and clinical signs), no alterations in reproductive parameters, and no 
malformations or variations in the fetuses in any of the doses tested (Infurna et al. 1990, 
abstract only).   

7.1.3 Characterization of risk to human health 

The hazard dataset for wintergreen oil was considered to be limited, and available 
information on health effects of methyl salicylate, its main component, was used to 
inform the risk characterization where relevant.  

For chronic exposure scenarios, the three-generation dietary study conducted by Collins 
et al. (1971) on Osborne-Mendel rats with methyl salicylate was considered to be the 
most relevant study for the characterization of human health risk to adults and teens (of 
child-bearing age). A NOAEL of 75 mg/kg bw/day was selected as the critical effect 
level on the basis of developmental effects, such as reduced litter size, reduced pup 
viability, reduced pup survival, and reduced number of weanlings observed at the next 
dose level (150 mg/kg bw/day), in the absence of maternal toxicity. These effects 
manifested in the second generation matings following long-term daily treatment of 
parental animals in the previous generations. 

The three-generation study conducted by Collins et al. (1971) was also considered to be 
the most relevant study for the characterization of risk to infants from any duration of 
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exposure, on the basis of the effects observed on pups of the second generation 
matings at PND4 and PND21 and because exposure to wintergreen oil via breast milk 
could not be dismissed as a potential cause of these effects. The NOAEL of 75 mg/kg 
bw/day was selected on the basis of pup death observed at the next dose level (150 
mg/kg bw/day) in the absence of maternal toxicity.  

The NOAEL of 75 mg/kg bw/day from the three-generation study conducted by Collins 
et al. (1971) was also considered to be relevant for the characterization of risk to 
children and toddlers from chronic exposure to wintergreen oil. This is on the basis that 
a dose of 75 mg/kg bw/day did not result in any apparent adverse effects on any of the 
parental animals from any generation. This is supported by the results of the available 
chronic studies by Webb and Hansen (1963) in which effects were observed at 150 
mg/kg bw/d in beagle dogs (liver effects and reduced body weights) and at 250 mg/kg 
bw/day in rats (gross pituitary lesions and bone lesions), following administration of 
wintergreen oil via the oral route for 2 years, resulting in a NOAEL of 50 mg/kg bw/d.  

For short-term intermittent exposure scenarios in teens and adults, the continuous 
breeding assay conducted by NTP (1984b) on CD-1 mice with methyl salicylate was 
considered to be the most relevant study for the characterization of risk. In this study, 
methyl salicylate is administered for approximately 107 days, and a NOAEL of 100 
mg/kg bw/day was selected as the critical effect level on the basis of a significant 
reduction in adjusted mean pup weight observed at the next level (250 mg/kg bw/day).  

For short-term intermittent exposure scenarios for toddlers and children, the short-term 
study by Abbott and Harrisson (1978) on beagle dogs with methyl salicylate was 
considered to be the most relevant study for the characterization of risk. This study 
administered methyl salicylate as oral capsules for 7.5 months. A NOAEL of 150 mg/kg 
bw/day was selected as the critical effect level on the basis of increased relative liver 
weights at the next dose (300 mg/kg bw/day). This critical effect level was applicable for 
dermal and oral routes of exposure.   

Table 7-3 provides all relevant exposure estimates, critical effect levels, and resulting 
margins of exposure for characterization of risk to human health for wintergreen oil from 
use in cosmetics. 

Table 7-3 Relevant exposure estimates, critical effect levels, and resulting 
margins of exposure, for wintergreen oil from use in cosmetics 
Scenarioa Systemic 

exposure (mg/kg 
bw/day) 

Critical effect MOE 

Massage oilb,c  (infant) 

(Short-term intermittent dermal 
exposure) 

7.2 NOAEL = 75d  

 

10 



Draft Screening Assessment - Salicylates  

23 

Massage oil (toddlerb,c,e ) 

(Short-term intermittent dermal 
exposure),  

11.6 NOAEL = 150f  13 

Massage oil (teenb,c,g) 

(Short-term intermittent dermal 
exposure)  

4.89 NOAEL=100h  

  

20 

Face moisturizer (teenb,g) 

(Daily dermal exposure) 

1.1 NOAEL = 75i  

 

68 

Toothpaste (toddlere) 

(Daily oral exposure) 

0.57 NOAEL = 75d  

 

131 

Toothpaste (teeng) 

(Daily oral exposure) 

0.081 NOAEL = 75i  

 

926 

a Based on notifications reported to Health Canada under the Cosmetic Regulations. 
b Dermal absorption assumed to be equivalent to oral absorption. 
c Exposure estimated on a per-event basis. 
d NOAEL = 75 mg/kw bw/day; on the basis of reduced pup viability, pup survival, and number of weanlings at the next 
dose of 150 mg/kg bw/day in a three-generation dietary study. 
e Age group with highest exposure relative to body weight among toddlers and children. 
f NOAEL = 150 mg/kg bw/day; on the basis of increased relative liver weights at the next dose of 300 mg/kg bw/day 
in a short-term oral study. 
g Age group with highest exposure relative to body weight, among teens and adults. 
h NOAEL = 100 mg/kg bw/day; (on the basis of reduction in adjusted mean pup weight at the next dose of 250 mg/kg 
bw/day in a continuous breeding assay). 
I NOAEL=75 mg/kg bw/day on the basis of reduced litter size, pup viability, pup survival, number of weanlings at the 
next dose of 150 mg/kg bw/day in a three-generation dietary study. 
 
 

With respect to dermal exposure to wintergreen oil from the use of massage oils or face 
moisturizers, comparisons of the critical effect level to the estimated levels of exposure 
resulted in margins of exposure (MOEs) ranging from 10 to 68, which are considered 
potentially inadequate to address uncertainties in the health effects and exposure 
databases. 
 
With respect to oral exposure to wintergreen oil from the use of toothpastes, 
comparison of the estimated exposure to the critical effect level resulted in MOEs of 131 
and 926 for toddlers and teens, respectively, which are considered adequate to address 
uncertainties in the health effects and exposure databases. 

Table 7-4. Relevant exposure estimates, critical effect levels and resulting 
margins of exposure for wintergreen oil from use in natural health products and 
presence in food 

Scenarioa Systemic exposureb 
(mg/kg bw/day) 

Critical effect level 
(mg/kg bw/day) 

MOE 
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Analgesic cream 
(childc) 

(Short-term 
intermittent dermal 
exposure) 

22.2  NOAEL = 150d  

 

7 

Analgesic cream 
(adulte) 

(Short-term 
intermittent dermal 
exposure) 

19.8  NOAEL = 100f 5 

Antacid (teene) 

(Short-term 
intermittent oral 
exposure) 

0.39  NOAEL = 100f 256 

Food flavouring use 
(adult) 

(Daily oral 
exposure) 

0.0023 NOAEL = 75g > 30 000 

a Assuming dermal and inhalation absorption is equivalent to oral absorption, where relevant. 
b Estimated based on the day of exposure. 
c Age group with highest exposure relative to body weight, among toddlers and children. 
d NOAEL = 150 mg/kg bw/day, based on increased relative liver weights at the next dose of 300 mg/kg bw/day in a 
short-term oral study. 
e Age group with highest exposure relative to body weight, among teens and adults. 
f NOAEL = 100 mg/kg bw/day, based on a reduction in adjusted mean pup weight at the next dose of 250 mg/kg 
bw/day in a continuous breeding assay. 
g NOAEL=75 mg/kg bw/day on the basis of reduced litter size, pup viability, pup survival, and number of weanlings at 
the next dose of 150 mg/kg bw/day in a three-generation dietary study 
 

With respect to dermal exposure to wintergreen oil from the use of analgesic creams by 
teens or adults, comparison of the critical effect levels to the estimated level of exposure 
resulted in a MOE of 5, which is considered potentially inadequate to address 
uncertainties in the health effects and exposure databases. With respect to dermal 
exposure to wintergreen oil from the use of analgesic creams by children, comparison of 
the critical effect levels to the estimated level of exposure resulted in an MOE of 7, 
which is also considered potentially inadequate to address uncertainties in the health 
effects and exposure databases. 

A comparison of the critical effect level to the estimated level of oral exposure from the 
use as an ingredient in food flavourings and antacid tablets resulted in MOEs of > 30 
000 and 256, respectively, which are considered adequate to address uncertainties in 
the health effects and exposure databases.  
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7.1.4 Uncertainties in evaluation of risk to human health 

The key sources of uncertainty are presented in the Table 7-5 below. 

Table 7-5. Sources of uncertainty in the risk characterization 
Key source of Uncertainty  Impact 
Exposure  
Although the composition of wintergreen oil is almost entirely comprised 
of methyl salicylate, minor components of the oil may affect dermal 
exposure estimates. 

+/- 

Hazard  
There are no animal studies examining the repeated-dose toxicity of 
wintergreen oil for any of the relevant routes of exposure (i.e., dermal, 
oral, inhalation). Hazard data from the major component, methyl 
salicylate, was used to inform the health effects assessment, where 
applicable.  

+/- 

There is uncertainty in the use of the study conducted by Collins et al 
(1971) in that it is a three-generation study but observations of reduced 
litter size, pup viability, pup survival, and number of weanlings occurred 
only in the second generation matings. However, since salicylic acid (a 
metabolite of methyl salicylate) is also associated with developmental 
effects at similar dose levels, the findings in the Collins et al. (1971) 
study were considered relevant for human health risk characterization.   

+ 

The continuous breeding assay conducted by NTP (1984b) using methyl 
salicylate was identified as the critical study for short-term, intermittent 
exposure scenarios. This study was conducted on CD-1 mice, which 
may represent a less sensitive species compared to rats.  

- 

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

 Salicylic acid 

7.2.1 Exposure assessment 

Environmental media and food 

Salicylic acid was not identified in outdoor or indoor air in Canada. Estimates on the 
distribution of salicylic acid in the environment suggest that over 90% of the substance 
would distribute to the aquatic compartment, and approximately 0.03% would be found 
in air, on the basis of level 1 fugacity modelling (Anonymous 2001, as cited in ECHA 
2017c). Salicylic acid has a very low estimated air-water partition coefficient (7.34 x 10-9 
atm-m3/mol), indicating that partitioning from the aquatic compartment to air is unlikely 
for this substance. 

In a 2013 review by Kone et al., the authors examined the occurrence of 
pharmaceuticals in Canadian sewage treatment plant (STP) effluents and surface 
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waters. Salicylic acid was reported as the analgesic detected at the highest 
concentration among other analgesics, with a peak measured concentration of 59.6 
µg/L in STP effluents (Toronto, Ontario)and of 17 µg/L in surface waters (Gander, 
Newfoundland). Salicylic acid has been measured elsewhere in Canada in surface 
waters and waters near sewage plants at concentration ranges in the ng/L levels to low 
µg/L (Comeau et al. 2008; Berryman et al. 2014; Brun et al. 2006; Servos et al. 2007; 
Verenitch et al. 2006; Crouse et al. 2012). The authors attributed the varying 
concentrations of salicylic acid among these studies to specific sampling sites and water 
characteristics (depth, temperature, flow rate) (Kone et al. 2013).  

In a 2011 publication, the National Research Council Canada (NRC) examined the 
presence of 954 organic chemicals from four databases on building materials, indoor 
air, and dust samples. A subset of data from a 2010 NRC study involving indoor air and 
dust samples from 115 homes in Quebec City was re-analyzed to identify certain 
chemicals, including substances in the Salicylates Group. Salicylic acid was identified 
during the re-examination of chromatograms from this Quebec study in dust samples. 
The geometric mean for samples containing salicylic acid greater than the method 
detection limit was reported to be 2.75 µg salicylic acid/g dust (NRC 2011). 

JECFA evaluated a flavouring group of hydroxy- and alkoxy-substituted benzyl 
derivatives, including the re-evaluation of salicylic acid at its 59th meeting (JECFA 
2002a,b,c). As part of the evaluation, it estimated the per capita intake (PCI) of salicylic 
acid from its use as a food flavouring agent by means of a maximized survey-derived 
daily intake (MSDI) approach. Using this approach, JECFA estimated an intake of 0.03 
µg/day for the US population (0.0005 µg/kg bw/day, based on an average body weight 
of 60 kg for the general population) for salicylic acid. JECFA concluded there is “no 
safety concern at estimated levels of intake” for salicylic acid when used as a food 
flavouring agent (JECFA 2002a,b,c). Considering the low estimated intake of salicylic 
acid from foods when used as a flavouring agent (approximately 0.5 ng/kg bw/day), the 
potential exposure from this use is considered negligible. 

No data on the natural occurrence of salicylic acid, or salicylates, in the Canadian diet 
was readily available. An estimate of exposure to naturally occurring salicylic acid (as 
total salicylates) was conducted using the highest reported analytical values for spices, 
fruits, vegetables, and several other food categories (personal communication, emails 
from the Food Directorate, Health Canada, to the Existing Substances Risk Assessment 
Bureau, Health Canada, dated December 2017; unreferenced). Data used to inform this 
estimate was sourced from Swain et al. (1985), Paterson et al. (2006), and Wood et al. 
(2011). The highest reported analytical values were applied to the relevant food codes 
in the Canadian Community Health Survey (CCHS) Cycle 2.2 (2004) dataset. These 
estimates are conservative insofar as they are based on the highest reported analytical 
levels of total salicylates as a surrogate for the exposure from naturally occurring 
salicylic acid in foods (personal communication, emails from the Food Directorate, 
Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 
dated December 2017; unreferenced).  
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An estimate of intake of salicylic acid from its presence in water, dust, and food was 
carried out using the maximum reported concentration from the review of STP effluents 
and surface waters by Kone et al. (2013) (59.6 µg /L), the reported mean concentration 
in dust from the 2011 NRC report (2.75 µg salicylic acid/g dust), and the estimated 
median intakes from presence in food. The intake values for each age group are 
presented in Table 7-6 below. 

Table 7-6. Estimated daily intake of salicylic acid from environmental media and 
food (μg/kg bw/day) 

Route of 
exposure 

0–0.5 yra 

(formula 
fed)b,c 

0.5–4 yrd 5–11 yre 12–19 yrf 20–59 yrg 60 + yrh 

Drinking 
wateri 

6.4 2.7 2.1 1.2 1.3 1.3 

Dustj 1.4E-02 7.3E-03 2.8E-03 1.0E-04 9.7E-05 9.5E-0 
Foodk N/A 106 70.6 46.4 38.7 38.7 
Total intake 6.4 108.7 72.7 47.6 40 40 

a Assumed to weigh 7.5 kg, to breathe 2.1 m3 of air per day (Health Canada 1998), and to ingest 38 and 0 mg of dust 
and soil per day, respectively (Wilson et al. 2013). 
b Exclusively for formula-fed infants, assumed to drink 0.8 L of water per day (Health Canada 1998), where water is 
used to reconstitute formula. See footnote on drinking water for details. Highest exposed infant group among breast 
milk fed infants, and non-formula fed infants (not presented above).  
c Exclusively for not formula-fed infants, assumed to drink 0.7 L of water per day (Health Canada 1998), with 
approximately 50% of non-formula-fed infants introduced to solid foods by 4 months of age, and 90% by 6 months of 
age (NHW 1990). 
d Assumed to weigh 15.5 kg, to breathe 9.3 m3 of air per day, to drink 0.7 L of water per day (Health Canada 1998), 
and to ingest 41 mg of dust per day (Wilson et al. 2013). 
e Assumed to weigh 31.0 kg, to breathe 14.5 m3 of air per day, to drink 1.1 L of water per day (Health Canada 1998), 
and to ingest 31 mg of dust per day (Wilson et al. 2013). 
f Assumed to weigh 59.4 kg, to breathe 15.8 m3 of air per day, to drink 1.2 L of water per day (Health Canada 1998), 
and to ingest 2.2 mg of dust per day (Wilson et al. 2013). 
g Assumed to weigh 70.9 kg, to breathe 16.2 m3 of air per day, to drink 1.5 L of water per day (Health Canada 1998), 
and to ingest 2.5 mg of dust per day (Wilson et al. 2013). 
h Assumed to weigh 72.0 kg, to breathe 14.3 m3 of air per day, to drink 1.6 L of water per day (Health Canada 1998), 
and to ingest 2.5 of dust per day (Wilson et al. 2013). 
i The maximum concentration of salicylic acid (59.6 ug/L) from measured environmental concentrations in a sewage 
treatment plant (STP) effluent (Toronto, Ontario) from Kone et al. (2013) was selected for deriving estimates of daily 
intake from drinking water. 
j The geometric mean for salicylic acid from the Quebec field study in dust samples (2.75 ug salicylic acid/g dust, 
NRC 2011) was selected for deriving estimates of intake for dust exposure. 
k Data modified from personal communication (emails from the Food Directorate, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, dated December 2017; unreferenced) using the highest 
reported analytical values for salicylates reported in spices, fruits, vegetables, and several other food categories. 
 

Products available to consumers 

Searches of material safety data sheets, the U.S. Household Products Database, the 
GoodGuide (GoodGuide 2018), notifications submitted to Health Canada under the 
Cosmetic Regulations, the Licenced Natural Health Products Database, Health 
Canada’s internal drug product database, and data pursuant to a section 71 survey 
indicate that salicylic acid is found in thousands of products available to Canadians. The 
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presence of salicylic acid in cosmetics, in NHPs and drugs as an NMI, and in cleaning 
products can result in direct exposure to Canadians during use.  

To evaluate the potential for exposure to salicylic acid from these products, “sentinel” 
scenarios were selected, i.e., scenarios that resulted in the highest level of potential 
exposure to salicylic acid via the oral, inhalation or dermal route, taking into 
consideration frequencies of use and reported concentrations of the substance. 

Dermal exposure 

According to notifications submitted under the Cosmetic Regulations, salicylic acid is 
found in approximately 2000 cosmetic products in Canada (personal communication, 
emails from the Consumer Product Safety Directorate, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, dated December 2016; 
unreferenced). The concentration of salicylic acid in these products ranges from less 
than 0.1% to its maximum permissible concentration of 2%. Types of cosmetics 
reported to contain salicylic acid include body, face, and foot moisturizers, hair care 
products (hair dyes, perms/straighteners), tanning products, massage oils, 
antiperspirants/deodorants, and shaving products, among others.  

Table 7-7 and Table 7-8  summarize the dermal exposure to the above noted sentinel 
cosmetic products containing salicylic acid, for all relevant age groups.  

In a 1997 human in vivo percutaneous absorption study, 2% salicylic acid formulated in 
a hydroalcoholic formulation (63% water, 35% ethanol and 2% salicylic acid) and a 
cream formulation consisting of 80% water, 2% salicylic acid, and 18% cosmetic 
excipient mixture (PPG-14 butyl ether, glycerin, cetyl and stearyl alcohols, 
polyquaternium37, mineral oil, dimethicone, Steareth-21, cyclomethicone, and 
triethanolamine) was topically applied to the face and neck of 10 healthy female 
volunteers. Plasma salicylate levels were measured at intermittent intervals during the 
14-day application period (1 application per day). Plasma salicylate levels from dermal 
administration were compared to plasma salicylate levels after oral administration of 81 
mg of acetylsalicylic acid (ASA) to determine a relative dermal bioavailability 
(comparison of area under the curve). The authors reported bioavailabilities of 57.6% 
for the hydroalcoholic formulation and 44.0% for the cream formulation, highlighting 
apparent differences based on application vehicle. In view of the high variability of 
dermal penetration of salicylic acid based on different formulations and the large 
number of self-care products that may contain the substance, a dermal absorption value 
of 60% was selected to characterize exposure to salicylic acid from dermally applied 
products.  

Table 7-7. Estimated systemic exposure of infants, teens, and adults to salicylic 
acid from use of cosmetics applied to skin 
Scenarioa Maximum reported 

concentrationb (%) 
Systemic exposurec 
(mg/kg bw/day) 

Permanent hair dye  0.3 0.30 
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Scenarioa Maximum reported 
concentrationb (%) 

Systemic exposurec 
(mg/kg bw/day) 

Body moisturizer  2 1.76 
Body moisturizer (infant)d 1 2.00 
Tanning product (adult) 1 0.37 
Foot moisturizer 2 0.73 
Hand moisturizer  2 0.64 
Massage oil (infant)d 0.3 0.43 
Face moisturizer  2 0.44 
Hair conditioner (leave-in) 2 0.29 
Shaving lotion  2 0.24 
Deodorant/ 
antiperspirant (adult) 

2 0.13 

a Scenarios presented in the table above describe exposure to teens (the age group with the highest exposure 
relative to body-weight), unless otherwise indicated. 
b Based on notifications submitted to Health Canada under the Cosmetic Regulations. 
c This represents a systemic exposure, using a dermal absorption value of 60% (Davis et al. 2007). 
d Age group with the highest exposure relative to body weight, among infants, teens and adults. 
 

Table 7-8. Estimated systemic exposure of toddlers and children to salicylic acid 
from use of cosmetics applied to skin 
Scenarioa Maximum reported 

concentrationb (%) 
Systemic exposurec 
(mg/kg bw/day) 

Body moisturizer  1 1.59 
Massage oil  0.3 0.21 
Hair conditioner (leave-in) 2 0.69 

a Scenarios in the table above describe exposure to toddlers unless otherwise indicated (the age group with the 
highest exposure relative to body weight between toddlers and children). 
b Based on notifications submitted to Health Canada under the Cosmetic Regulations. 
c This represents a systemic exposure, using a dermal absorption value of  60% (Davis et al. 2007). 

 
 

Given the large number and variety of cosmetic products reported to contain salicylic 
acid, an estimate of combined exposure to salicylic acid from multiple products was 
considered, taking into consideration the product types outlined in the SCCS Guidance 
for the Testing of Cosmetic Ingredients and their Safety Evaluation document (SCCS 
2016). Estimates are presented in Table 7-9 using a dermal absorption value of 60%, 
where relevant.  

Table 7-9. Estimated combined exposure to salicylic acid from use in multiple 
types of cosmetic products (mg/kg bw/day) 

Product 

Maximum 
reported 

concentrationa 
(%) 

Infant Toddler Child Teen Adult 

Body 
Moisturizerb 1-2 2.00 1.59 0.97 1.76 1.70 
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Product 

Maximum 
reported 

concentrationa 
(%) 

Infant Toddler Child Teen Adult 

Face 
moisturizerb 2 N/A N/A N/A 0.44 0.37 

Antiperspirant 
/deodorantb 2 N/A N/A 0.13 0.11 0.13 

Hair styling 
productb 1 N/A N/A 0.06 0.03 0.04 

Eye make-upb 1 N/A N/A N/A 0.002 0.002 
Bath productb 2 0.074 0.036 0.023 0.022 0.026 

Shampoob 2 0.008 0.063 0.05 0.026 0.022 
Hair 

conditionerb 
(leave-in) 

2 N/A 0.69 0.51 0.29 0.24 

 
Total combined 

exposure  
(mg/kg bw/day) 

2.08 2.34 1.74 3.11 2.53 

a Based on notifications submitted to Health Canada under the Cosmetic Regulations. 
b This represents a systemic exposure, using a dermal absorption value of 60% (Davis et al. 2007). 
“N/A”: Not applicable as these age groups are not expected to use these products. 
 

 
The estimates of exposure from the use of salicylic acid as an NMI in NHP’s and drugs, 
including acne-creams, analgesics creams, sunscreens, and after-shave creams are 
presented in Table 7-10 below. The estimates of exposure to salicylic acid from use of 
sunscreens presented below derive from survey data and are used to characterize 
longer-term use (Ficheux et al. 2015, 2016). Concentrations of salicylic acid as an NMI 
in these types of products ranged from less than 1 to 5% (personal communication, 
emails from the Natural and Non-prescription Health Products Directorate, Health 
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, dated 
December 2016; unreferenced) 

Table 7-10. Estimated systemic exposure from the use of natural health products 
or drugs containing salicylic acid (mg/kg bw/day) 

Scenario 
Reported 

concentrationa 
(%) 

Toddlers Children Teens Adults 

Sunscreenb 0.14 0.47 0.24 0.36 0.30 
Acne creamb,c 2.07 N/A N/A 0.75 0.63 
Analgesic creamb,d 4.29 N/A 2.8 2.5 2.5 
After-shave 
creamb,e 2.0 

N/A N/A 0.97 0.81 

a Based on notifications reported to Health Canada under the NHPR. 
b This represents a systemic exposure using a dermal absorption value of 60% (Davis et al. 2007). 
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c Teens and adults were assumed to weigh 59.4 and 70.9 kg (Health Canada 1998), respectively. The applied 
product amount was assumed to be 1.2 g (Loretz et al. 2005) and a use frequency of 3x per day (personal 
communication, emails from the Natural and Non-prescription Health Products Directorate, Health Canada, to the 
Existing Substances Risk Assessment Bureau, Health Canada, dated December 2016; unreferenced). 
d Assuming area exposed is approximately ½ surface of a trunk from Health Canada (1998). Product amounts 
estimated based on surface area adjustment factors derived from the use of a body moisturizer (Ficheux et al. 2016). 
Frequency assumed to be 4x per day based on product labels (personal communication, emails from the Natural and 
Non-prescription Health Products Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau, 
Health Canada, dated December 2016; unreferenced).  
e Teens and adults were assumed to weigh 59.4 and 70.9 kg (Health Canada 1998), respectively. The applied 
product amount was assumed to be 1.2 g (Wormuth et al. 2006) and a use frequency of 4 times per day (personal 
communication, emails from the Therapeutics Product Directorate, Health Canada, to the Existing Substances Risk 
Assessment Bureau, Health Canada, dated December 2016; unreferenced). 
N/A: Not applicable. 

 
Inhalation exposure 
 
Use of hair spray was identified as the sentinel scenario associated with the highest 
potential for inhalation exposure relative to other cosmetics reported to contain salicylic 
acid. The average air concentration during the exposure event was estimated to be 0.56 
mg/m3, which corresponds to 0.00077 mg/kg bw for a teen (highest exposed relative to 
adults on a body-weight basis) and 0.0014 mg/kw bw/day for a child. Details on the 
parameters used in ConsExpo Web to estimate this exposure is presented in Appendix 
B.  
 
Oral exposure 

A limited number of drug products taken orally were reported to contain salicylic acid as 
an NMI and were antacid and absorbent products, according to available information on 
Health Canada’s DPD. Concentrations of salicylic acid in these products ranged from 
less than 0.1% to 0.2% (personal communication, emails from the Therapeutic Products 
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau, 
Health Canada, dated December 2016; unreferenced). Using available information on 
dosing regime, oral exposure to salicylic acid at its highest reported concentration in 
these types of products was estimated to be 3.5 mg/kg bw over a 24-hour period for 
children aged 10 to 12 years and 3.6 mg/kg bw/day for individuals 12 years and older 
(teens).  

7.2.2 Health effects assessment 

There are currently no hazard classifications designated for salicylic acid by the US 
EPA or the IARC. The ECHA RAC recently adopted an opinion proposing harmonized 
classification and labelling at the EU level for salicylic acid (ECHA 2016). The following 
classifications were adopted by consensus and have been included as part of Annex VI 
to the CLP Regulation as an amendment:  suspected of damaging the unborn child 
(Repr 2), harmful if swallowed (Acute Tox 4), and causes serious eye damage (Eye 
Dam 1) (EU 2018).   

Repeated-dose toxicity 
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The short-term effects of salicylic acid have been documented in a series of publicly 
available reports with limited details. Lower doses of orally administered salicylic acid 
were associated with minimal toxicity in different experimental animals. For example, 
when mice (n=10) were administered 100 mg/kg bw/day salicylic acid by gavage for 57 
days, no changes in weight gain or food intake were observed when compared to 
control animals. In addition, no histopathological changes in the liver or kidneys were 
observed (Herz et al. 1951, as cited in JECFA 1962). Similarly, when rats were 
administered approximately 9, 69, or 237 mg/kg bw/day for 28 days, there were no 
mortalities, significant gross lesions, or changes in liver, kidney, adrenal, or testes 
weights (Anonymous 1971, as cited in ECHA 2017d). At higher doses, signs of toxicity 
begin to manifest. For example, when mice were given 300 mg/kg bw/day salicylic acid 
by gavage for 34 days, 60% of the animals died, with histopathological examinations 
showing significant degenerative changes of the liver and kidney, necrosis of the liver 
cells, and fatty infiltration of the liver (Herz et al. 1951, as cited in JECFA 1962). 
Necrosis of the liver and kidneys was also found after the administration of 300 mg/kg 
bw/day for 2 weeks in dogs. In rats that received 400, 500, or 600 mg/kg bw/day 
salicylic acid for 4 to 21 days, mortality was observed in the mid- and high-dose groups 
within 10 days. Beyond these doses, moderate to severe necrosis of the liver and 
kidneys were observed (Barbour et al. 1933, as cited in JECFA 1962). In another rat 
study, animals were administered 1% or 5% salicylic acid in the diet for 8 weeks 
(Shporn et al. 1958, as cited in JECFA 1962), which was equivalent to approximately 
500 and 2500 mg/kg bw/day, respectively (Health Canada 1994). The 5% high dose 
was declared to be “finitely toxic” in the report in JECFA (1962). The 1% level appeared 
to be associated with effects near the end of the experiment.  

The effects of salicylic acid have also been investigated in dermal and inhalation 
studies. In a 1-year photocarcinogenesis study, a cream containing 0%, 2%, or 4% 
salicylic acid was applied to the dorsal skin of mice (2 mg/cm2) (NTP 2007). 
Examination of clinical signs, body weights, the spleen, lungs, and bone marrow did not 
reveal significant differences compared to controls. Examinations were considered to be 
limited and insufficient details were provided to identify doses.  

In a health hazard evaluation conducted by the National Institute for Occupational 
Safety and Health (NIOSH 1973), medical interviews were conducted on employees at 
a glass manufacturing plant who were exposed to dust containing up to 0.355 mg/m3 
salicylic acid. Workers reported acute symptoms of eye, nose, and throat irritation. 
Blood tests performed on these workers indicated negligible absorption of salicylic acid. 
NIOSH concluded air concentration levels of 0.07 mg/m3 salicylic acid did not cause 
significant blood levels of salicylic acid. However, this air level did not protect workers 
from the aforementioned site-of-contact symptoms.  

Hazard data associated with the effects of salicylic acid following chronic administration 
were not identified for any of the relevant routes of exposure. The Scientific Committee 
on Cosmetic Products and Non-Food Products Intended for Consumers (SCCNFP) 
conducted an assessment on the safety of salicylic acid and used hazard information 
from acetylsalicylic acid to supplement its review of chronic oral toxicity (SCCNFP 
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2002). In a 200-day study, acetylsalicylic acid was administered to rats (n=10) at a dose 
of 200 mg/kg bw/day (Thomas et al. 1977, as cited in SCCNFP 2002). Clinical signs, 
body weight observations, hematology, urinalysis, gross pathology, and histopathology 
were performed. No significant treatment-related effects were observed compared to 
control animals. The SCCNFP notes that oral doses of acetylsalicylic acid of 100 mg/kg 
bw or higher induce toxicity symptoms in humans (e.g., lethargy, nausea, vomiting, 
tinnitus, and dizziness) appearing at plasma levels of 0.35 mg/mL or greater (Cawley et 
al. 1953, as cited in SCCNFP 2002).  

Methyl salicylate was identified as an appropriate analogue with relevant hazard data to 
inform the assessment of salicylic acid where there was limited data on salicylic acid 
itself. Methyl salicylate represents an ester of salicylic acid and contains an additional 
methyl group in its chemical structure. Methyl salicylate is readily metabolized to 
salicylic acid (Davidson et al. 1961) and they both exhibit similar physical-chemical 
properties and acute toxicity profiles (Table A-2, Appendix A). The effects of methyl 
salicylate following chronic administration have been described in the Health Effects 
Assessment for Wintergreen Oil (Section 7.1.2). 

Carcinogenicity and genotoxicity 

There is one oral carcinogenicity study conducted with salicylic acid. In this study, 
Saitama strain rats (n=34) were administered 0.5% to 1% salicylic acid in the diet for the 
duration of their lifetime (Umeda 1957). This is equivalent to approximately 250 to 500 
mg/kg bw/day (Health Canada 1994). The stomachs of the experimental rats showed 
fibrosis, and there was one incidence of ulcer that was accompanied by liver 
hypertrophy, fibrotic spleen, hemosiderosis, and atrophy. However, none of the animals 
developed tumours in any organs during the course of the experiment. The authors 
concluded that salicylic acid did not show carcinogenic activity.  

The carcinogenic potential from dermal application of salicylic acid has been partially 
informed by a photocarcinogenesis study conducted by the National Toxicology 
Program (NTP 2007). In this study, creams containing 0%, 2%, or 4% salicylic acid 
were applied to the dorsal skin of SKH-1 hairless mice (n=18/sex/group) that were 
subsequently exposed to filtered simulated solar light (SSL), 5 days/week for 40 weeks. 
The mice were examined weekly for the presence of skin lesions consistent with the 
development of skin tumours. Necropsies and microscopic examinations were 
performed for all mice on a selected number of tissues/organs:  gross lesions, skin, skin 
tumours (squamous cell papillomas, carcinoma in situ, and squamous cell carcinoma), 
spleen, lungs, and the right femur (bone marrow). Mean body weights of all treated 
male and female mice were similar to the control group. The animals treated with 
salicylic acid exhibited comparable or improved survival as the concurrent controls 
throughout the study. No significant differences in terms of non-cancer skin effects were 
observed in the salicylic acid groups compared to concurrent controls. In addition, 
animals treated with salicylic acid had comparable or decreased incidence of skin 
carcinomas during exposure to SSL compared to concurrent controls. The study 
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authors concluded that salicylic acid had some protective effect against the 
photocarcinogenicity of light at lower intensities.   

Methyl salicylate, an analogue of salicylic acid, was evaluated under the health effects 
assessment for wintergreen oil and was not found to be carcinogenic in different animal 
models following chronic administration. Furthermore, studies conducted on a similar 
substance, acetylsalicylic acid, did not reveal carcinogenic potential when it was 
administered to mice at 1% and 5% and to rats at 0.25% and 2% in drinking water for 
115 weeks (Odashima 1979, as cited in SCCNFP 2002). Overall, the available 
information suggests that salicylic acid is not expected to be carcinogenic.    

With respect to genotoxicity, salicylic acid was negative in a series of in vitro bacterial 
mutagenicity assays conducted in both Samonella typhimurium and Bacillus subtillis 
strains (McCann et al. 1975; Kuboyama and Fujii. 1992; Japan Chemical Industry 
Ecology, as cited in CCRIS). In an in vivo study in male Swiss albino mice, the ability for 
salicylic acid to elicit sister chromatid exchange and chromosome aberrations was 
examined (Giri et al. 1996). Salicylic acid was administered by gavage (in 2% gum 
acacia, 350 mg/kg bw) or intraperitoneally (in DMSO, 25, 50, 100, and 200 mg/kg bw), 
followed by the extraction of bone marrow. The authors concluded that salicylic acid 
induced neither sister chromatid exchange nor chromosome aberrations and was not 
genotoxic in bone marrow cells of mice.  

Reproductive and developmental toxicity 

The potential for salicylic acid to cause developmental toxicity has been investigated in 
an oral gavage study in which pregnant Sprague-Dawley rats (n=10/group) received 0 
or 20 mg/kg bw/day of salicylic acid (in distilled water) from GD 20 to 21 (Waltman 
1973). Salicylic acid significantly increased the duration of gestation compared to 
concurrent controls (539.4 ± 2.66 vs 521.8 ± 4.36 h, respectively, p<0.01). The duration 
of parturition was normal for all control animals (1 h), but was 2 h for 10% of the animals 
treated with salicylic acid. Bleeding was normal in all control animals, but was slightly 
increased in 20% of the animals, and heavy bleeding occurred in another 20% of the 
animals treated with salicylic acid. The authors noted that typical Sprague-Dawley rats 
usually litter within 1 hour with little or no blood loss at parturition. No dead pups were 
born from any of the dams treated with salicylic acid (0/106 vs. 1/117 in control), but 
there was a decrease in the mean number of pups delivered per dam (10.6 vs. 11.7 in 
control; statistical analyses were not performed). As only one dose was tested, a dose-
response relationship could not be established.  

In another study, pregnant Wistar rats (n=20/group) were fed 0%, 0.06%, 0.1%, 0.2%, 
and 0.4% dietary salicylic acid for one week from GD 8 to 14 (Tanaka et al. 1973a). This 
was equivalent to 0, 50, 77, 165, and 205 mg/kg bw/day. On GD 20, 15 of the dams 
were sacrificed for fetal examination. Half of the fetuses were assessed for skeletal 
bone anomalies, while the other half were examined for internal organ anomalies. The 
remaining dams were allowed to give birth. The offspring were weaned on PND 21 and 
autopsied for visceral and skeletal anomalies. During this period, general appearance, 
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behaviour and survival were examined daily, and body weights were recorded every 3 
days. No external, internal, or skeletal bone anomalies were observed in the fetuses up 
to 77 mg/kg bw/day. At 165 mg/kg bw/day however, there was a significant reduction in 
tail length and a tendency of reduced body weight in the fetuses. Malformations such as 
spina bifida, deformed limbs, and cervical bone shortening were also observed in some 
of the fetuses and offspring. At the highest dose (205 mg/kg bw/day), there were signs 
of maternal toxicity such as marked body weight loss, decreased in food intake, low 
uterine weight, and significantly low placental weight. No live fetuses were obtained in 9 
of the 15 dams and the average litter size was low. In fetuses, there was a reduced 
body weight and significantly reduced body and tail lengths. There was also a high 
incidence of severe malformations (exposed skull, spina bifida, missing digits on limbs, 
deformed limbs, unilateral enlargement and/or dislocated kidneys, and bone defects). 
The NOAEL for maternal toxicity was determined to be 165 mg/kg bw/day on the basis 
of weight loss, decreased food consumption, and decreased uterine/placental weights 
at the next dose level (205 mg/kg bw/day). The NOAEL for developmental toxicity was 
determined to be 77 mg/kg bw/day on the basis of reduced fetal body weights and 
malformations observed at the next dose level (165 mg/kg bw/day).    

The same authors conducted a similar study with identical methodology, except animals 
were administered salicylic acid via oral gavage rather than via the diet (Tanaka et al. 
1973b). Female Wistar rats (n=20/group) received 0, 75, 150, or 300 mg/kg/d salicylic 
acid (in 0.5% sodium carboxymethylcellulose) from GD 8 to 14 (6 days). At the lowest 
dose (75 mg/kg bw/day), 1.8% of the fetuses examined exhibited external anomalies 
(pes varus, taillessness) and 2.5% exhibited skeletal anomalies (cervical, sacral, caudal 
vertebrae) compared to controls in the absence of maternal toxicity. In the offspring, one 
case of hydronephrosis (2.5%) and one case of hydrouterus (2.5%) were observed. 
These observations have been observed historically in Wistar rats at similar or slightly 
lower frequencies (Liberati et al. 2002; Noritake et al. 2013) and thus were not 
considered to be treatment-related. At 150 mg/kg bw/day, there were statistically 
significant decreases in uterus weight, but there were no marked changes in body 
weight gain, general appearance, or mortality in the dams. There was significantly lower 
litter size, fetal body weight, and body and tail lengths. The incidence of external, 
internal, and skeletal anomalies was 27.8%, 12.7%, and 65.7%, respectively, compared 
to 0% in the control group. The pups from the pregnant animals that were allowed to 
rear exhibited reduced body weight, body and tail lengths, external anomalies (pes 
varus, syndactyly, closed eyelid, closed vaginal orifice), internal anomalies (17.2%, 
hydronephrosis, derformed kidney, absence of ovary, absence of uterine horn, 
retardation of uterine horn), and skeletal anomalies (high incidence of cervical and 
thoracic vertebrae showing either deformity or fusion with adjacent bone). The authors 
also noted that after 8 weeks, the weaning rate was below 60%. At the highest dose 
(300 mg/kg bw/day), signs of maternal toxicity were evident, including decreased 
food/water consumption, salivation, piloerection, marked weight loss, reduced uterus 
and placental weights, and mortality. No live fetuses were obtained in this dose group 
for examinations. The NOAEL for maternal toxicity was determined to be 150 mg/kg 
bw/day on the basis of general toxicity (weight loss, decreased food/water consumption, 
clinical signs) and mortality at the next dose level. The NOAEL for developmental 
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toxicity was determined to be 75 mg/kg bw/day on the basis of decreased litter size, 
fetal body weight, and the observation of external, internal, and skeletal anomalies at 
the next dose level (150 mg/kg bw/day). This effect level is consistent with that declared 
by the Scientific Committee on Cosmetic Products and Non-Food Products Intended for 
Consumers (SCCNFP 2002). The ECHA Committee for Risk Assessment (RAC) also 
considered this information as part of its assessment and considered the classification 
of salicylic acid as Repr 2 (suspected of damaging the unborn child) to be justified 
(ECHA 2016).   

The potential for salicylic acid to cause developmental toxicity has also been 
investigated in single-dose studies with different routes of administration. The effects of 
salicylic acid when administered early or late in gestation have been examined in a 
study whereby pregnant NMRI mice (n=5-13) were administered 0, 500 mg/kg, or 1000 
mg/kg salicylic acid (in 1% sodium carboxymethylcellulose) by oral gavage on GD 9 or 
GD 17 (Cekanova 1974). When salicylic acid was administered early during gestation 
(GD 9), there was a decrease in the number of implantations and an increase of 
resorbed fetuses compared to controls (no statistical analyses performed), even at the 
low dose that was considered to be well tolerated without mortality. Furthermore, there 
were increased incidences of rib and vertebral malformations when compared to control 
(4.5% vs 0%). When salicylic acid was administered late in gestation (GD 17), the 
authors noted that in addition to the previous observations, there was a very high 
frequency of fetal death. The results of this study confirmed earlier reports on salicylate-
induced skeletal malformations when administered during early organogenesis, while 
when administered in late pregnancy, it caused a higher incidence of fetal death 
(Larsson and Eriksson 1966) and induced premature birth (Eriksson and Larsson 1968). 
Similar findings have been observed in Sprague-Dawley rats administered either 0 or 
380 mg/kg bw salicylic acid by subcutaneous injection (Koshakji and Schulert 1973). 
When these animals were administered salicylic acid on GD 9, there was a high 
incidence of fetal malformations, resorptions, and significantly reduced fetal weights. 
However, in dams that were administered salicylic acid later in gestation (e.g., GD 16), 
there were 3 incidents of hematuria, a fetal hemorrhage along the brain/spine, and a 
high rate of fetal mortality. Although the authors concluded that salicylic acid caused the 
developmental effects, the authors also noted that salicylic acid was associated with 
marked maternal body weight loss, loss of appetite, complete relaxation, weakness, 
drowsiness, muscular limpness, inactivity, accelerated respiration rate, and occasionally 
elevated water intake and urinary excretion. 

In a dermal study conducted by E.I. Dupont de Nemours & Co (1973), 0, 450, 670, 
1000, 1500, and 2250 mg/kg bw, salicylic acid (in DMSO) was applied as a single dose 
to the back of CD rats (n=3) on GD 12. Animals were sacrificed on GD 20 and the 
following observations were made: gross examination of uterus and fetuses, number of 
implantation sites, number of live fetuses, number of early/late resorptions, fetal weight, 
and fetal crown-rump length. No statistical analyses was performed. A dose level of 
1500 mg/kg bw/day was lethal to the pregnant animals. Compared to the control group, 
treatment with salicylic acid resulted in reduced number of implantation sites, reduced 
number of live fetuses, and increased number of early resorptions, although statistical 
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analyses were not performed. Only one fetus with exencephaly was detected at the 
lowest dose. However, it was unknown whether this effect was treatment-related since 
there was no dose-dependence or statistical analyses to compare with concurrent or 
historical controls.  

With respect to data on acetylsalicylic acid, the CIR (2003) noted that low-dose 
acetylsalicylic acid (81 mg) was “an exposure generally considered to not present a 
reproductive or toxicity risk.” However, Henderson et al. (2014) prepared a systematic 
evidence review of low-dose acetylsalicylic acid for the prevention of morbidity and 
mortality from preeclampsia and found that there was a suggestion of a higher likelihood 
of harm when analyses were limited to low- or average-risk women for preeclampsia. In 
particular, there was a tendency of an increased risk of perinatal mortality and placental 
abruption. Comparison of other maternal and fetal bleeding outcomes provided no 
evidence of harm from low-dose acetylsalicylic acid use beginning during the second 
trimester of pregnancy. The California Environmental Protection Agency (2016) has 
listed acetylsalicylic acid as causing developmental and female reproductive toxicity.       

7.2.3 Characterization of risk to human health 

On the basis of the data available, salicylic acid is not likely to be carcinogenic or 
genotoxic. Developmental toxicity was identified to be the critical effect, and the study 
conducted by Tanaka et al. (1973b) was considered to be the most relevant study for 
use in the risk characterization of salicylic acid following exposure in adults, teens, and 
infants. A NOAEL of 75 mg/kg bw/day was selected on the basis of statistically 
significant reductions in litter size, fetal body weights, and fetal body/tail lengths, and a 
high incidence of developmental effects and decreased weaning rate at the next dose 
level (150 mg/kg bw/day). These effects occurred at a dose at which no maternal 
toxicity was observed.    

A short-term study described in the report by JECFA (1962) was considered to be the 
most relevant study for the characterization of risk from exposure to salicylic acid for 
toddlers and children. In that study (Herz et al. 1951, as cited in JECFA 1962), a 
NOAEL of 100 mg/kg bw/day was determined to be the critical effect level on the basis 
of mortality, liver damage, and kidney damage observed at 300 mg/kg bw/day. This 
NOAEL of 100 mg/kg bw/day is consistent with effect levels associated with the 
analogue methyl salicylate. Doses greater than 100 mg/kg bw/day were associated with 
reduced body weights, liver hypertrophy, increased kidney weights, reduced 
uterus/placental weights, reproductive/developmental effects, and mortality (Webb and 
Hansen 1963; Collins et al. 1971; Abbott and Harrisson 1978; NTP 1984a,b).      

Table 7-11 to 7-14 present relevant exposure estimates, critical effect levels, and 
resulting margins of exposure for characterization of risk to human health from exposure 
to salicylic acid.  
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Table 7-11. Relevant exposure estimates, critical effect levels and resulting 
margins of exposure for characterization of risk from use of cosmetics containing 
salicylic acid, for infants, teens, and adults 
Scenarioa,b Systemic exposure 

(mg/kg bw/day) 
Critical effect 
(mg/kg bw/day)c 

MOE 

Permanent hair dye  0.30 NOAEL = 75 250 
Body moisturizer  1.76 NOAEL = 75 43 
Body Moisturizer (infant) 2.00 NOAEL = 75 38 
Tanning product (adult) 0.37 NOAEL = 75 203 
Foot moisturizer 0.73 NOAEL = 75 102 
Hand moisturizer  0.64 NOAEL = 75 117 
Massage oil (infant) 0.43 NOAEL = 75 175 
Face moisturizer  0.44 NOAEL = 75 170 
Hair conditioner (leave-in) 0.29 NOAEL = 75 259 
Shaving product  0.24 NOAEL = 75 312 
Deodorant/ 
antiperspirant (adult) 

0.13 NOAEL = 75 577 

Inhalation exposure from 
aerosol hair product (teen) 

0.00077d 

(converted from 
0.56 mg/m3) 

NOAEL = 75 > 90 000 

Dermala,b combined 
exposure from cosmetics 
(teen) 

3.11 NOAEL = 75 24 

a All exposure estimates above are for teens as they were the highest exposed relative to adults on a per kg body 
weight basis, unless otherwise specified in parenthesis.  
b A dermal absorption value of 60% was used (Davis et al. 1997). 
c NOAEL = 75 mg/kg bw/day, based on significant reductions in litter size, fetal body weights, and fetal body/tail 
lengths, high incidence of malformations, reduced weaning rate at the next dose of 150 mg/kg bw/day in a prenatal 
developmental toxicity study. 
d Inhalation exposure converted to a systemic exposure using default inhalation rates and body weights 
corresponding to a teen. Inhalation rate: 14.5 m3/day; body weight: 59.4 kg 
 
 

With respect to dermal exposure from the use of cosmetics outlined in Table 7-11 by 
infants, teens, or adults, a comparison of the critical effect level to estimated exposures 
resulted in MOEs ranging from 38 to 577, which are considered potentially inadequate 
to address uncertainties in the health effects and exposure databases. Inhalation 
exposure from the use of an aerosol hair product resulted in an MOE of > 90 000 (when 
converted to a systemic exposure), which is considered adequate to address 
uncertainties in the health effects and exposure databases.  

Table 7-12. Relevant exposure estimates, critical effect levels and resulting 
margins of exposure for characterization of risk from use of cosmetics containing 
salicylic acid, for toddlers and children 
Scenarioa Exposure estimate 

(mg/kg bw/day) 
Critical effect (mg/kg 
bw/day)b 

MOE 

Body moisturizer (toddler) 1.59 NOAEL=100 63 
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Massage oil (toddler) 0.21 NOAEL=100 476 
Hair conditioner (leave in, 
toddler) 

0.69 NOAEL=100 145 

Inhalation exposure from 
aerosol hair product (child) 

0.0014c NOAEL=100 > 70 000 

Dermal combined exposure 
from cosmetics (toddler) 

2.34 NOAEL=100 43 

a For the estimation of systemic exposure from use of body moisturizer, massage oil, and hair conditioner, it was 
assumed that 60% of salicylic acid applied to the skin would be absorbed (Davis et al. 1997). 
b NOAEL = 100 mg/kg bw/day, based on liver damage, kidney damage, and mortality at the next dose of 300 mg/kg 
bw/day in a 57-day oral gavage study. 
c  Exposure concentration of 0.56 mg/m3 converted to a systemic exposure dose using default inhalation rate (14.5 
m3/day ) and body weight (31 kg) of a child (Health Canada 1998). 
 

With respect to dermal exposure from the use of body moisturizers and hair 
conditioners by toddlers or children, a comparison of the critical effect level to the 
estimate exposures resulted in MOEs of 63 and 145, respectively, which are considered 
potentially inadequate to address uncertainties in the health effects and exposure 
databases. Dermal exposure from the use of massage oils and inhalation exposure 
from aerosol hair products, when compared to the critical effect levels, resulted in MOEs 
of 476 and > 70 000, respectively, which are considered adequate to address 
uncertainties in the health effects and exposure databases.  

Table 7-13. Relevant exposure estimates, critical effect levels and resulting 
margins of exposure for characterization of risk from exposure to salicylic acid 
from use of NHPs and drugs, for toddlers, children, teens, and adults 
Scenarioa Systemic exposure  

(mg/kg bw/day) 
Critical effect (mg/kg 
bw/day) 

MOE 

Sunscreen (toddler) 0.47 NOAEL = 100b  213 
NMI in liquid antacid (oral, 
short term, child) 

3.5 NOAEL = 100b  29 

Analgesic cream (child) 2.8 NOAEL = 100b  36 
Sunscreen (teen) 0.36 NOAEL = 75c 208 
Acne cream (teen) 0.75 NOAEL = 75c 100 

Analgesic cream (teen) 2.5 NOAEL = 75c 30 
After-shave cream 0.97 NOAEL = 75c 77 
NMI in liquid antacid (oral, 
short-term, adult) 

3.6 NOAEL = 75c 21 

a For the estimation of systemic exposure from use of sunscreen, analgesic cream, acne cream, and after-shave 
cream, it was assumed that 60% of salicylic acid applied to the skin would be absorbed (Davis et al. 1997). 
b NOAEL = 100, based on liver damage, kidney damage, and mortality at the next dose of 300 mg/kg bw/day in a 57-
day oral gavage study. 
c NOAEL=75, based on significant reductions in litter size, fetal body weights, and fetal body/tail lengths, high 
incidence of malformations and decreased weaning rate at the next dose level, 150 mg/kg bw/day in a prenatal 
developmental toxicity study. 

With respect to dermal and oral exposure from the use of sunscreens, liquid antacids, 
and analgesic creams by toddlers and children, comparison of the critical effect levels to 
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the estimated exposure resulted in MOEs ranging from 29 to 213, which are considered 
potentially inadequate to address uncertainties in the health effects and exposure 
databases.  

With respect to dermal and oral exposure form the use of sunscreens, acne creams, 
analgesic creams, after-shave creams, and liquid antacids by teens or adults, 
comparison of the critical effect levels to the estimate exposure resulted in MOEs 
ranging from 21 to 208, which are considered potentially inadequate to address 
uncertainties in the health effects and exposure databases. 

Table 7-14. Relevant intake estimates, critical effect levels and resulting margins 
of exposure for characterization of risk from exposure to salicylic acid in 
environmental media and food 

Scenario Intake estimate 
(mg/kg bw/day) 

Critical effect 
(mg/kg bw/day) 

MOE 

Intake from 
presence in 
environmental 
media (water, dust) 
and food for 
toddlers (highest 
exposed group 
relative to body 
weight) 

0.109 NOAEL=100a 

 

917 

Intake from 
presence in 
environmental 
media (water, dust) 
and food for adults 

0.040  NOAEL = 75b 

 

1 875 

a NOAEL=100 mg/kg bw/day, based on liver damage, kidney damage, and mortality at the next dose of 300 mg/kg 
bw/day in a 57-day oral gavage study. 
b NOAEL=75 mg/kg bw/day, based on significant reductions in litter size, fetal body weights, and fetal body/tail 
lengths, high incidence of malformations at the next dose of 150 mg/kg bw/day in a prenatal developmental toxicity 
study. 

Comparison of the intake of salicylic acid from its presence in the environmental media 
and food and the critical effect levels resulted in MOEs of 917 for toddlers and 1 875 for 
adults, which are considered adequate to address the uncertainties in the health effects 
and exposure databases.   

7.2.4 Uncertainties in evaluation of risk to human health 

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

Table 7-15. Sources of uncertainty in the risk characterization  
Key source of Uncertainty  Impact 
Exposure  
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Key source of Uncertainty  Impact 
There is lack of Canadian occurrence data for salicylic acid in foods; values 
used to derive dietary intakes of salicylic acid were obtained from 
measurements of total salicylate as a surrogate for salicylic acid. 

+ 

Potential exposure to salicylic acid may arise from the breakdown of other 
salicylate esters present in products available to consumers. 

- 

The combined exposure to salicylic acid from cosmetics uses the highest 
reported maximum concentration data obtained under the Cosmetic 
Regulations and assumes all products are used together. 

+ 

Hazard  
There were no chronic/carcinogenicity studies on salicylic acid for any of the 
routes of exposure. Hazard data from the analogues methyl salicylate and 
acetylsalicylic acid were used to inform the assessment of these endpoints. 

+/- 

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

 Homosalate 

7.3.1 Exposure assessment 

Environmental media  

Homosalate was not identified in indoor air or outdoor air in Canada. However, 
considering its low vapour pressure (0.015 Pa) and use profile (ingredient in sunscreens 
and lotions), exposure to the general population from its presence in outdoor or indoor 
air is expected to be minimal. 

Homosalate was identified in dust samples from 115 homes in Quebec City analyzed in 
the NRC study (2011) mentioned above. The geometric mean for all data samples 
reporting homosalate greater than the method detection limit was reported in the study 
to be 6.50 µg homosalate/g dust. 

Studies on the presence of homosalate in drinking water or surface waters in Canada 
were not identified. Homosalate was identified in several surface water samples from 
various locations globally. In their analysis of existing literature, Hopkins and Blaney 
(2016) reported homosalate concentrations in surface waters to range from less than 
0.001 µg/L to less than 1.0 µg/L, with a 75th percentile concentration of approximately 
0.07 µg/L (n = 35, reported from studies sampling surface waters in Japan and Slovenia 
(Tashiro et al. 2013, Kameda et al. 2011, Cuderman et al. 2007, all as cited in Hopkins 
and Blaney 2016). Some studies examined water samples from beaches, for which the 
homosalate concentrations may be attributed to the use of sunscreens during beach 
activities (Tashiro et al. 2013, Kameda et al. 2013, both as cited in Hopkins and Blaney 
2015; Rodriguez et al. 2015). Homosalate in surface waters is not expected to persist 
as the substance has a short hydrolysis half-life of approximately 9 days at neutral pH 
(ECHA 2017e). 
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Modelling using the quantities reported in Canadian commerce for 2011 (Environment 
Canada 2013) was performed with ChemCAN (ChemCAN 2003) to estimate 
environmental concentrations of homosalate in soil (as the substance may persist in soil 
due to its high octanol-water partition coefficient). Using the modelled estimates for 
homosalate in soil and the measured concentrations in dust (6.50 ug/g dust) and 
surface water (0.07 ug/L, maximum concentration reported from a search of available 
data), intakes were derived and estimated to be in the nanogram range, which 
demonstrate a minimal exposure potential (approximately 40 ng/kg bw/day) to 
homosalate from environmental media. 

Products available to consumers 

According to notifications under the Cosmetic Regulations, homosalate is found in face 
moisturizers, massage products, fragrance products, make-up (non-permanent), bath 
products, shampoos, and tanning products. To assess the potential for dermal and 
inhalation exposure from the use of these products, “sentinel” scenarios were selected, 
i.e., scenarios that resulted in the highest level of potential exposure to homosalate, 
taking into consideration frequencies of use and reported concentrations of the 
substance. Tanning products and face moisturizers were used as representative 
products.  

Available information on homosalate suggests that the substance has a low dermal 
absorption potential (NICNAS 2015; SCCP 2007). In an in vitro dermal absorption study 
(OECD Guideline 428) of homosalate using dermatomed human skin, absorption of the 
substance was measured in unoccluded conditions over a 24-hour period (ECHA 
2017e). Homosalate was applied (0.5449 mg/cm2) to skin samples, and a potentially 
absorbable dose of 7.63 µg/cm2 was reported for a standard sunscreen formulation 
containing 10.1% by weight of radiolabelled homosalate. This dose describes the 
amount of homosalate that is potentially absorbable per unit area applied to the skin 
surface over a 24-hour period. Mean recovery of human skin samples was 92.4%. To 
assess exposure to homosalate from face moisturizers and tanning products, the dose 
of 7.63 µg/cm2 (corresponding to a sunscreen preparation) was used owing to the 
similarity between product type and experimental formulations, the duration of 
experimental conditions, and the duration of exposure scenarios estimated. Table 7-16 
below summarizes the daily systemic exposure to homosalate from these products. 

Table 7-16. Systemic exposure estimates to homosalate from use in cosmetics 
(mg/kg bw/day) 

Product Maximum reported 
concentration (%)a 

Infant Toddler Child Teen Adult 

Face moisturizerb,c 30% N/A N/A N/A 0.082 0.069 
Tanning product 

(spray)c,d 
10% N/A N/A N/A N/A 1.20 

a Based on notifications submitted under the Cosmetic Regulations. 
b This represents a systemic exposure using a potentially absorbable dose of 7.63 µg/cm2 (ECHA 2017e) and default 
body and face surface areas from Health Canada (1998). 
c This represents a daily exposure. 
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d This represents a per-event exposure. 
“N/A“: Not applicable as these age groups are not expected to use these products. 

Homosalate is also present in a moisturizer formulated as an aerosol for facial 
application (personal communication, emails from the Consumer Product Safety 
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau, 
Health Canada, dated December 2016; unreferenced). Exposure from this use may 
result in incidental inhalation exposure. As no product-specific exposure parameters 
were available for aerosol moisturizers, default values for a deodorant spray were 
modified to represent this exposure scenario and can be found in Appendix B. The air 
concentration during exposure to homosalate at maximum concentration of 3% in an 
aerosol moisturizer was estimated to be 4.0 mg/m3. This value represents the average 
air concentration of homosalate over the estimated exposure duration of 5 minutes. The 
potential inhalation exposure from the use of a tanning product in a spray formulation is 
addressed in the assessment of the aerosol facial moisturizer.    

7.3.2 Health effects assessment 

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

Repeated-Dose toxicity 

The short-term effects of homosalate have been described in a report by the Scientific 
Committee on Consumer Products (SCCP) (unpublished data 2005, as cited in SCCP 
2007). In a 2-week range-finding, non-GLP-compliant study, rats (n=5/sex/group) were 
administered 0, 100, 300, and 1000 mg/kg bw/day homosalate by gavage for 2 weeks. 
Clinical signs, body weight, food consumption, hematology, and clinical chemistry were 
performed. At the end of the study, all animals were sacrificed and macroscopically 
examined. With the exception of slightly retarded body weight gain and a corresponding 
reduction of food efficiency at 1000 mg/kg bw/day, there was no effect on body weight 
or food consumption or efficiency in the other groups. Increases in blood coagulation 
times were observed in males at greater than or equal to 300 mg/kg bw/day and in 
females at 1000 mg/kg bw/day. Bilirubin was reduced at doses greater than or equal to 
100 mg/kg bw/day in males and at doses greater than or equal to 300 mg/kg bw/day in 
females, while triglycerides were increased for both sexes at the highest dose. 
However, these effects were considered as not adverse or only potentially adverse by 
the author (no data or further information supplied). The author established a NOAEL of 
100 mg/kg bw/day on the basis of coagulation in males at ≥ 300 mg/kg bw/day and in 
females at 1000 mg/kg bw/day.     

The short-term effects of homosalate exposure via the oral route have also been 
examined in a combined repeated-dose and reproduction/developmental screening 
study (OECD TG 422), whereby homosalate (in corn oil) was administered by gavage at 
doses of 0, 60, 120, 300, and 750 mg/kg bw/day to male rats (n=10/group) for 67 days 
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and to female rats (n=10/group) for 14 days prior to pairing, during the pairing and 
gestation periods, and until the offspring reached day 3 post-partum (approximately 7 
weeks) (unnamed study report 2013; ECHA 2017f). Clinical signs, mortality, food 
consumption, body weights, number of implantation sites, corpora lutea, litter size, live 
births, still births, and gross anomalies were recorded. All parental animals and pups 
were examined macroscopically. Qualitative assessment of male reproductive organs 
was performed, with special emphasis on the first stages of spermatogenesis and 
histopathology of interstitial cell structure. Histological examination of the ovaries was 
also carried out on any females that did not give birth and on the reproductive organs of 
infertile males. At 300 mg/kg bw/day, there were statistically significant increases in 
absolute liver weight, liver-to-brain weight, kidney weight, and kidney-to-brain weight in 
females. In addition, there was a higher incidence and/or severity of diffuse hypertrophy 
of the follicular epithelium of the thyroid glands in female animals and a greater 
incidence and severity of decreased cortical lymphocytes in the thymus of males. At a 
dose of 750 mg/kg bw/day, one animal died and one was sacrificed due to severe 
toxicity. In the surviving animals, there were significantly higher concentrations of 
albumin, significantly increased absolute and relative liver weights, reduced food 
consumption and reduced body weight. In males, absolute weights of the prostate and 
seminal vesicles were significantly reduced. In addition, there was a higher incidence 
and/or severity of diffuse hypertrophy of the follicular epithelium of the thyroid glands 
and a greater incidence and severity of decreased cortical lymphocytes in the thymus in 
both sexes.   

With respect to the liver effects, the authors indicated that the increased relative liver 
weights were accompanied by mild centrilobar hepatocyte hypertrophy. In the absence 
of related changes in clinical biochemistry parameters, findings in the liver were 
considered to be an adaptive reaction to increased metabolic burden caused by the 
treatment. With respect to the kidney effects, the authors noted that although increased 
kidney weights were observed in females, these effects were not considered to be 
adverse due to the absence of any microscopic changes. For the findings in the thymus, 
the authors indicated that these effects were considered to be a nonspecific response to 
stress rather than an effect of immunosuppression due to the absence of any effects in 
other lymphatic tissues. For the findings in the thyroid gland, the authors indicated that 
they were most probably associated with the presence of enzyme induction in the liver 
and consequent increased hepatic clearance of thyroid hormone. The authors 
established a NOAEL of 300 mg/kg bw/day on the basis of reduced food consumption, 
reduced body weight, and mortality at the next dose level. However, since the kidney 
represents an endocrine organ, changes in kidney weights should not be dismissed. 
With respect to the thymus, Elmore (2006) has noted that a decrease in size or weight 
of the thymus is one of the first measures of compound-induced effects, with cortical 
lymphocytes (thymocytes) being especially susceptible. Without further analyses to 
determine the cause of the decreased cortical lymphocytes or further analyses on other 
immune parameters, the effects on the thymus are considered relevant to health effects 
characterization. Similarly, the effects on the thyroid gland could not be dismissed given 
the lack of hormone analyses and liver enzyme assessment. On the basis of these 
considerations, the 300 mg/kg bw/day dose level was considered to be a LOAEL 
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instead, which differs from the NOAEL of 300 mg/kg bw/day established by the authors. 
It was noted that there was a disturbance of the light/dark cycle resulting in constant 
lighting of the experimental room. The impact of this methodological error on the study 
results was not clear.  

Carcinogenicity and genotoxicity  

Carcinogenicity studies for homosalate were not identified. Methyl salicylate was 
identified as an appropriate analogue with relevant hazard data to inform the 
assessment of carcinogenicity for homosalate. Both methyl salicylate and homosalate 
represent esters of salicylic acid and are expected to share the common metabolite 
salicylic acid (TIMES 2017). The available data on methyl salicylate suggests that 
carcinogenicity is not likely to be a concern (Section 7.1.2). With respect to genotoxicity, 
homosalate has consistently resulted in negative findings in bacterial mutagenicity 
assays (Bonin et al. 1982; Zeiger et al. 1987; Anonymous 2005, as cited in ECHA 
2017f). In addition, homosalate did not induce gene mutations or chromosome 
aberrations in mammalian cells in vitro, with and without metabolic activation up to 
cytotoxic concentrations (Anonymous 2005, eAnonymous 2006, eAnonymous 2013, all 
as cited in ECHA 2017f). Although no in vivo genotoxicity assays have been conducted, 
the available information indicates that homosalate is unlikely to be genotoxic.  

Reproductive and developmental toxicity  

In the combined repeated-dose and reproduction/developmental screening study 
(OECD TG 422) noted previously, homosalate was administered by gavage at doses of 
0, 60, 120, 300, and 750 mg/kg bw/day to rats prior to pairing, during the pairing and 
gestation periods, and until the offspring reached day 3 post-partum (unnamed study 
report 2013; ECHA 2017f). The litters were examined for litter size, live births, still 
births, sex ratio and any gross anomalies. All parental animals and pups were examined 
macroscopically for any structural changes at necropsy or after death. No treatment-
related adverse effects were noted up to 120 mg/kg bw/day. At 300 mg/kg bw/day, a 
statistically significant increase in post-implantation loss was noted, which resulted in a 
lower birth index (79.5% vs 91.8% in controls). At the 750 mg/kg bw/day dose level, 
there was a statistically significant decrease in the number of normal complete sperm 
(89.% compared to 97.3% in controls), reduced sperm motility, and reduced mean 
number of progressive motile sperms (52.4% vs 72.7%), although sperm count was 
unaffected. Absolute weights of prostate and seminal vesicles were also significantly 
reduced. In females, the number of corpora lutea in pregnant females was lower than 
the control value. In one female, post-implantation loss was very high and only one pup 
was found in the litter. The two remaining pregnant females in this group did not give 
birth to live pups, resulting in a significantly reduced birth index (12.5% vs 91.8% in 
control). It should be noted that infertility was recorded across all groups resulting in low 
numbers of pregnant females, which could have been due to a disturbance of the 
light/dark cycle during the conduct of this study. The investigators noted that there was 
no indication of a reproductive effect at doses of 60 and 120 mg/kg bw/day. However, 
because of low numbers of pregnant females, none of these dose levels could be 



Draft Screening Assessment - Salicylates  

46 

conclusively confirmed as a NOAEL. No effect on development was observed up to 300 
mg/kg-bw/day. At the highest dose (750 mg/kg-bw/day), the body weight of the single 
pup was lower compared to the mean pup body weight in the control group. This 
occurred at the dose where maternal toxicity was evident, as demonstrated by reduced 
body weights, reduced food consumption, and mortality. Given the small number of 
pregnant females however, these results were considered to be equivocal. Overall, a 
LOAEL of 300 mg/kg bw/day was determined in this screening assessment on the basis 
of increased post-implantation loss and decreased birth index observed in the 
reproduction/developmental component of this study and on the basis of 
histopathological changes in the thyroid gland and thymus observed in the repeated-
dose component of the study. As mentioned previously, the impact of the disturbance in 
the light/dark cycle resulting in constant lighting of the experimental room and how this 
methodological error could affect the results of the study are not fully understood.   

There were also studies examining the effects of homosalate on estrogenic activity. 
With respect to in vitro studies, the results were considered to be equivocal (Schlumpf 
et al. 2001; Schreurs et al. 2002; Ma et al. 2003; Schlumpf et al. 2004; Gomez et al. 
2005; Kunz et al. 2005; Schreurs et al. 2005; Kunz and Fent 2006; Kunz et al. 2006; 
Jimenez-Diaz et al. 2013). However, findings of estrogenic activity were not detected in 
vivo. In a 3-day uterotrophic bioassay administering up to 1000 mg/kg bw/day 
homosalate by subcutaneous injection to juvenile Wistar rats (n=6/group), no treatment-
related adverse effects were recorded (Anonymous 2002, as cited in ECHA). 
Homosalate was also found to be inactive in other uterotrophic assays when doses of 
up to 2100  mg/kg bw/day were administered to Long Evans rats (n=4 to 6/group) in the 
diet for 3 to 4 days (Schumpf et al. 2001; Schlumpf et al. 2004). 

7.3.3 Characterization of risk to human health 

On the basis of the data available, homosalate is not likely to be carcinogenic or 
genotoxic. The combined repeated-dose and reproduction/developmental screening 
study (OECD TG 422) was identified to be the most appropriate study for the risk 
characterization of exposure to homosalate in infants, teens, and adults. A LOAEL of 
300 mg/kg bw/day was selected as the critical effect level on the basis of increased 
kidney weights, histopathological changes in the thyroid gland and thymus, increased 
post-implantation loss, and a decreased birth index. This study was conducted after the 
publication of the report generated by the SCCP (2007), in which a margin of safety was 
derived from a NOAEL of 100 mg/kg bw/day on the basis of coagulation effects 
observed at the next dose level (i.e., 300 mg/kg bw/day) in a 14-day range-finding 
study.   

Table 7-17 provides all relevant exposure estimates, critical effect levels and resulting 
margins of exposure for characterization of risk to human health for homosalate.  



Draft Screening Assessment - Salicylates  

47 

Table 7-17. Relevant exposure estimates, critical effect levels and resulting 
margins of exposure for homosalate 

Scenario Systemic exposure 
(mg/kg bw/day) 

Critical effect 
(mg/kg bw/day) 

MOE 

Tanning product 
(spray) (10%, 
adult)a 

1.20 LOAEL = 300b 250 

Face moisturizer 
(30%, teen)a 

0.082 LOAEL = 300b 3 658 

Aerosol facial 
moisturizer (3.0%, 
toddler) 

0.015c 
(converted from 
4 mg/m3) 

LOAEL = 300b 20 000d 
 

Aerosol facial 
moisturizer (3.0%, 
adult) 

0.0057c 
(converted from 
4 mg/m3) 

LOAEL = 300b 52 632d 

a This represents a systemic exposure using a potentially absorbable dose of 7.63 µg/cm2 (ECHA 2017e) and default 
body and face surface areas from Health Canada (1998). 
b LOAEL = 300 mg/kg bw/day, based on increased kidney weights, histopathological changes in the thyroid glands 
and thymus, increased post-implantation loss, and decreased birth index in a combined repeated-dose and 
reproductive, developmental toxicity study. 
c Converted to a systemic exposure. Toddler: Inhalation rate 9.3 m3/day and body weight of 15.5 kg; adult: inhalation 
rate of 16.2 m3/day and body weight of 70.9 kg (Health Canada 1998). 
d Assuming equivalent oral and inhalation absorption. 
 
 

With respect to dermal exposure to homosalate from the use of tanning products, 
comparison of the critical effects to the estimated exposures resulted in an MOE of 250, 
which is considered potentially inadequate to address uncertainties in the exposure and 
health effects databases. Exposure from the use of a face moisturizer, when compared 
to the critical effect level, results in an MOE of 3658, which is considered adequate to 
address uncertainties in the exposure and health effects databases.  

Inhalation exposure to homosalate from the use of an aerosol face moisturizer was 
converted to a systemic exposure and compared to the critical effect levels for adults 
and toddlers. Respective MOEs were greater than 20 000 and are considered adequate 
to address the uncertainties in the health effects and exposure database. 

7.3.4 Uncertainties in evaluation of risk to human health 

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

Table 7-18. Sources of uncertainty in the risk characterization  
Key source of uncertainty  Impact 
Hazard  
No chronic studies have been conducted using homosalate for any relevant 
routes of exposure. Short-term data was used to inform the assessment.   

+/- 

There is uncertainty with respect to the hazard dataset for homosalate. The 
combined repeated-dose and reproductive/developmental toxicity study was 

+/- 
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Key source of uncertainty  Impact 
associated with methodological errors (i.e., disturbance in the light cycle), 
which may have affected the interpretation of the effects and effect levels. 

 

 Phenethyl salicylate 

7.4.1 Exposure assessment 

Environmental media and food 

No measured concentrations of phenethyl salicylate in air, water, or soil were identified. 
In consideration of the low quantities (<100 kg) of the substance reported to be used in 
Canada (ECCC 2017), exposure to phenethyl salicylate from potential releases to the 
environment is not expected.  

As phenethyl salicylate is permitted for use as a food flavouring agent in the United 
States and Europe, it is possible that the substance may be present in foods as a 
flavouring agent in Canada. JECFA evaluated a flavouring group of hydroxy- and 
alkoxy-substituted benzyl derivatives, including a re-evaluation of phenethyl salicylate at 
its 59th meeting (JECFA 2002a,b,c). As part of the evaluation, the it estimated the per 
capita intake of phenethyl salicylate from its use as a food flavouring agent by means of 
an MSDI approach. Using this approach, JECFA estimated an intake of 4 µg/day for the 
US population (0.07 µg/kg bw/day based on an average body weight of 60 kg for the 
general population) for phenethyl salicylate. The JECFA concluded there is “no safety 
concern at estimated levels of intake” for phenethyl salicylate when used as a food 
flavouring agent.  

Products available to consumers 

According to information obtained pursuant a section 71 survey, phenethyl salicylate 
was identified as a fragrance ingredient in cosmetics and products available to 
consumers in Canada (ECCC 2017). Types of cosmetics that were reported to contain 
phenethyl salicylate include hair shampoos and conditioners, body washes, 
antiperspirants/deodorants, skin creams, and shave gels (ECCC 2017). Concentrations 
in these products were below 1 ppm. Phenethyl salicylate was also reported to be 
present at less than 2 ppm in laundry detergents, laundry scent beads, fabric enhancer 
liquids & sheets, and dishwashing liquids and is present at a maximum level of 500 ppm 
in plug-in air fresheners (ECCC 2017).   

In a 2007 fragrance material review on phenethyl salicylate, Lapczynski et al. (2007) 
estimated maximum daily exposures on the skin of phenethyl salicylate from its 
presence as a fragrance ingredient in 10 representative cosmetic product types (body 
lotion, face cream, eau de toilette, fragrance cream, antiperspirant, shampoo, bath 
products, shower gel, toilet soap, and hair spray). The authors used information 
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generated from a 2002 International Fragrance Association (IFRA) survey to derive 
97.5th percentiles for phenethyl salicylate levels in fragrance mixtures in general 
(1.8827%) and typical concentration levels of these of fragrance mixtures in each type 
of cosmetics (0.3% to 8%) (Lapczynski et al. 2007).   

Although the identified cosmetic products in Canada containing phenethyl salicylate 
report the substance to be present at low concentrations, it may be present in other 
cosmetics available to consumers in Canada at higher concentrations, considering that 
information from Lapzynski et al. (2007) reported 97.5th percentile levels of 1.8827% in 
the fragrance component of cosmetics. On the basis of this information, estimates of 
exposure to phenethyl salicylate were derived for “sentinel” scenarios, i.e., scenarios 
that resulted in the highest level of potential exposure to phenethyl salicylate by 
inhalation or dermal route, using concentration data from Lapczynski et al. (2007). 

Dermal exposure to phenethyl salicylate was estimated using the data from the IFRA on 
phenethyl salicylate concentrations in representative cosmetic products (as these 
values were higher than those reported under a section 71 survey). The sentinel 
scenario to describe dermal exposure to the substance was the use of a body 
moisturizer containing phenethyl salicylate at a concentration of 0.0076% based on the 
2002 IFRA survey data, as cited in Lapczynski et al. (2007). The resultant daily dermal 
exposure for infant, toddler, child, teenager, and adult age groups were 0.025, 0.02, 
0.012, 0.011, and 0.011 mg/kg bw/day, respectively. Inhalation exposure to phenethyl 
salicylate was estimated on the basis of its use in a plug-in air freshener (ECCC 2017). 
Using ConsExpo Web (2016), the daily air concentration from the use of this product 
was estimated to be 0.0027 mg/m3 (0.0016 mg/kg bw/day, toddler) 

7.4.2 Health effects assessment 

There are currently no hazard classifications designated for phenethyl salicylate by the 
US EPA, ECHA or the IARC. The hazard dataset for phenethyl salicylate was 
considered to be limited. Therefore, data from the analogues benzyl salicylate, phenyl 
salicylate, and methyl salicylate were used to inform the health effects assessment of 
phenethyl salicylate. The former two analogues differ from phenethyl salicylate by one 
or two carbon atoms at the aromatic ring and thus represent more closely related 
analogues with respect to physical-chemical properties (Table A-2, Appendix A). 
However, phenethyl salicylate and its analogues are all expected to be metabolized to 
the common product, salicylic acid (Davison et al. 1961; TIMES 2017). As a result, 
these substances are predicted to share similar toxicological profiles.                

Repeated-dose toxicity  

Studies examining the effects of phenethyl salicylate following repeated administration 
have not been identified. Furthermore, no studies on repeated-dose toxicity were 
identified for benzyl salicylate, the closest analogue of phenethyl salicylate. The hazard 
data available for phenyl salicylate was limited to an abstract of a 51-day study in 
beagle dogs (Kociba et al. 1976, abstract only). In this study, the dogs were 
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administered phenyl salicylate orally by capsules. Doses of 250 mg/kg bw/day and 500 
mg/kg bw/day were not tolerated by the dogs, which showed decreased appetite, body 
weight, and activity. The urine and feces were darkened and there were transient 
increases in the percentage of neutrophilic leukocytes. Serum glutamic pyruvic 
transaminase and glutamic oxaloacetic transaminase activities were elevated. When the 
dose was adjusted to 125 mg/kg bw/day, values for all of the affected parameters 
returned to within normal limits. Subsequent examination of hematologic, urinary, 
chemical, clinical, and morphological parameters revealed no treatment-related 
alterations. The NOAEL was determined to be 125 mg/kg bw/day on the basis of 
adverse effects at the next dose levels. 

Methyl salicylate is another analogue of phenethyl salicylate. The effects of methyl 
salicylate following repeated administration have been described previously in the 
Health Effects Assessment for Wintergreen Oil. For further details, refer to the section 
Wintergreen Oil above.   

Carcinogenicity and genotoxicity 

There were no studies identified pertaining to chronic toxicity or carcinogenicity for 
phenethyl salicylate, benzyl salicylate or phenyl salicylate. However, studies in 
experimental animals that administered methyl salicylate for a period of 2 years did not 
reveal any carcinogenic effects. In the study conducted by Webb and Hansen (1963), 
Osborne-Mendel rats (n=25/sex/group) were administered 0%, 0.1%, 0.5%, 1%, or 2% 
methyl salicylate in the diet while beagle hounds (n=2/sex/group) were given methyl 
salicylate as oral capsules containing 0, 50, 150, 350 mg/kg/day, 6 days a week for 2 
years. No carcinogenic effects were reported. Further details on these studies can be 
found in the section Wintergreen Oil, above. On the basis of this information, phenethyl 
salicylate is not expected to be carcinogenic.  

Studies investigating genotoxicity have not been identified for phenethyl salicylate. 
However, the data available for the analogues benzyl salicylate, phenyl salicylate, and 
methyl salicylate suggest that genotoxicity is unlikely. In a bacterial mutagenicity assay, 
benzyl salicylate did not reveal mutagenic effects in a series of Salmonella typhimurium 
strains (TA100, TA1535, TA1537, TA98) (Zeiger et al. 1987). When phenyl salicylate 
was tested, negative results were obtained for all strains except TA100, where the 
response was considered questionable (dose-related increase was insufficiently high to 
declare mutagenicity or a non-dose-related increase was seen). However, subsequent 
follow-up testing demonstrated negative results in TA100. The analogue methyl 
salicylate was also negative for genotoxicity in several in vitro assays such as Rec-
assays (Oda et al. 1978; Kuboyama and Fujii 1992) in bacterial mutagenicity assays 
(Mortelmans et al. 1986; Kuboyama and Fujii 1992; Ishidate et al. 1984), and in 
mammalian cell mutagenicity assays (Ishidate et al. 1984).  

Reproductive and developmental toxicity  
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The dataset for reproductive and developmental toxicity following the administration of 
phenethyl salicylate is limited. No studies using benzyl salicylate were identified. For 
phenyl salicylate, one study was identified whereby pregnant Wistar rats were either 
administered 100, 200, and 300 mg/kg bw/day phenyl salicylate (in 0.5% 
carboxymethylcellulose) by gavage from GD 7 to 12 or they were administered 200, 
300, and 400 mg/kg bw/day from GD 7 to 9 (Baba et al. 1966). Fetuses were removed 
for examinations on GD 20. At 200 mg/kg bw/day, seven fetuses exhibited retarded 
costal ossification with dorsal waved ribs. Maternal mortality was observed at 300 and 
400 mg/kg bw/day associated with a high incidence of resorption and maceration in the 
fetuses. The fetuses from the highest dose group also had Y-shaped, fused and waved 
ribs. The authors noted that reduced fetal weights were observed following a high dose 
or a long administration, but no data were presented within the report. Exencephaly was 
also reported, but it was unknown at which dose these observations occurred. Although 
no statistical analyses were performed on any of the outcomes, the authors concluded 
that administration of phenyl salicylate resulted in a high rate of resorption and 
maceration and a low rate of anomalies in fetuses.    

Studies examining the potential developmental toxicity for methyl salicylate have been 
previously discussed. Further details can be found in the health effects assessment of 
wintergreen oil, above. Overall, although no studies investigating the effects of 
phenethyl salicylate on reproductive or developmental toxicity, information on the 
analogues suggest that developmental effects are expected to occur following exposure 
to this substance.  

With respect to estrogenic activity, the effects of phenethyl salicylate in vivo were 
considered to be inconclusive. In an immature mouse uterotrophic assay, immature 
female CD-1 mice (n=12/group) at an age of PND 19 were administered 0, 11.1, 33.3, 
100, or 300 mg/kg/day phenethyl salicylate (in peanut oil) by gavage for 3 days 
beginning on PND 21. Body weights were recorded daily throughout the study. At PND 
24, the mice were weighed and sacrificed, and their uteri dissected. Each uterus was 
blotted, and the wet weight was recorded. No mortality occurred in any of the dosing 
groups. The uterine weights were significantly increased in mice that received 33.3 
mg/kg/day, corresponding to 115% of the control. Although the authors stated that 
results from the immature mouse uterotrophic assay suggest that phenethyl salicylate 
could exert estrogenic activities in vivo, no dose-dependent relationship on the uterine 
weights was observed (Zhang et al. 2012).    

7.4.3 Characterization of risk to human health  

Studies investigating chronic toxicity, carcinogenicity, or genotoxicity for phenethyl 
salicylate were not identified. However, information from the analogues benzyl 
salicylate, phenyl salicylate, and methyl salicylate suggest the carcinogenicity and 
genotoxicity of the substance is unlikely. 

A three-generation study conducted with methyl salicylate by Collins et al. (1971) on 
Osborne-Mendel rats was considered to be the most relevant study for the 
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characterization of risk for phenethyl salicylate, for all exposure scenarios, for both 
children and adult age groups. A NOAEL of 75 mg/kg bw/day was selected as the 
critical effect level on the basis of reduced litter size, reduced pup viability, reduced pup 
survival, and reduced number of weanlings observed at the next dose level (150 mg/kg 
bw/day), in the absence of maternal toxicity. 

Table 7-19 provides all relevant exposure estimates, critical effect levels and resulting 
margins of exposure for characterization of risk to human health for phenethyl salicylate.  

Table 7-19. Relevant exposure estimates, critical effect levels, and resulting 
margins of exposure for phenethyl salicylate 
Scenario Systemic exposurea 

(mg/kg bw/day) 
Critical effect level 
(mg/kg bw/day) 

Margin of exposure 
(MOE) 

Dermal exposure 
from the use of a 
body lotion (infant) 

0.025 

 

NOAEL=75b   3 000 

Dermal exposure 
from the use of a 
body lotion (adult) 

0.011 NOAEL = 75b   6 818 

Oral intake from 
use as a food 
flavouring agent 
(adult) 

0.00007 NOAEL = 75b   > 1 000 000 

Inhalation exposure 
from a plug-in air 
freshener (toddler)b 

0.0016 (converted 
from 0.0027 mg/m3) 

NOAEL = 75b   46 875 

a Converted to a systemic exposure, assuming dermal absorption is equivalent to oral absorption 
b NOAEL = 75 mg/kg bw/day, based on reduced litter size, pup viability, pup survival, number of weanlings at the next 
dose level, 150 mg/kg bw/day, in a three-generation dietary study 

These MOEs are considered adequate to address uncertainties in the health effects and 
exposure databases. As the substance is typically used as a fragrance ingredient, there 
may be a potential for its presence in multiple types of products available to consumers, 
resulting in a potential for aggregate exposure (Lapzynski et al. 2007; ECCC 2017). 
However, the large margin of exposure for phenethyl salicylate from the use of a body 
lotion (several orders of magnitude) is considered sufficient to address this uncertainty.   

While exposure of the general population to phenethyl salicylate is not of concern at 
current levels, this substance is considered to have a health effect of concern because 
of its potential to elicit developmental toxicity (based on read-across from the analogue 
methyl salicylate). Furthermore, salicylic acid, one of the predicted metabolites of 
phenethyl salicylate (TIMES 2017), has been classified by ECHA as “suspected of 
damaging the unborn child” (Repr 2). Therefore, there may be a concern for human 
health if exposures were to increase. 



Draft Screening Assessment - Salicylates  

53 

7.4.4 Uncertainties in evaluation of risk to human health 

Table 7-20. Sources of uncertainty in the risk characterization  
Key source of Uncertainty  Impact 
Exposure  
95th percentile data from the IFRA were used to inform the potential use of 
phenethyl salicylate in the absence of substantive Canadian data. 

+ 

Dermal and oral absorption were assumed to be equivalent for the risk 
characterization of phenethyl salicylate. 

+ 

Hazard  
Due to the lack or limited health effects data for phenethyl salicylate for 
relevant routes and durations of exposure for phenethyl salicylate, the use 
of analogue data on related substances (methyl salicylate) were used to 
inform the hazard characterization of this substance. 

+/- 

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

 Betula alba extract 

7.5.1 Exposure assessment 

The following section provides information on exposure to Betula alba extract. As the 
substance is considered to be of low hazard potential (Section 7.5.2), quantitative 
estimates of exposure to the general population were not estimated.  

No Canadian or recent international data on levels of Betula alba extract in ambient air, 
indoor air, drinking water, dust, or soil were identified. However, according to 
information submitted pursuant to a section 71 survey (ECCC 2013), this substance 
was not reported to be imported or manufactured in Canada above 100 kg, and the 
potential for exposure to Betula alba extract from environmental media is therefore not 
expected. 

Given there are no uses reported for Betula alba extract as a food additive or as an 
ingredient in food packaging materials or incidental additives (see Uses – Section 4.3), 
exposures to the general population from food are not expected. 

Information on specific uses of Betula alba extract in Canada can be found in the Uses 
section of this assessment report (Section 4.3). Dermal exposure of the general 
population to Betula alba extract is expected given its use as an ingredient in cosmetics, 
drugs, and natural health products.  

7.5.2 Health effects assessment 

Betula alba extract represents a chemical substance of UVCB nature derived from 
Betula alba. The composition of constituents in Betula alba extract vary depending on 
the plant part used (e.g., buds, leaves, bark), the type of extract, and the extraction 
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process. Some of the major components that have been identified include betulin and 
its derivatives (10.5% to 82%) (Laszczyk et al. 2006; Abyshev et al. 2007; Orav et al. 
2011; EMEA 2014). Although methyl salicylate represents a major component in a birch 
species known as Betula lenta, it has not been identified in Betula alba on the basis of 
the information available.  

There are currently no hazard classifications designated for Betula alba extracts or the 
main components by the US EPA, ECHA, or IARC. Since the hazard dataset for Betula 
alba extracts was limited, information on the main components was also considered in 
the health effects assessment for this substance. 

Studies examining the short-term effects of a Betula alba extract have demonstrated a 
lack of treatment-related, systemic adverse effects following intraperitoneal (i.p.) and 
subcutaneous (s.c.) routes of administration (Jäger et al. 2008). No histopathological or 
morphological effects were observed in rats and dogs injected with doses of up to 520 
mg/kg bw/day (i.p.) and 300 mg/kg bw/day (s.c.), respectively, of birch extract for 28 
days. In a study investigating the effects of birch extracts in rats administered a high-fat 
diet, animals administered up to 2500 mg/kg bw/day of Betula alba extract for 64 days 
did not appear to exhibit any signs of toxicity or mortality (Boqué et al. 2012).  

Other studies examining the effects of Betula alba extracts or its components on 
immunosuppression (Koffuor et al. 2014), liver disease (Di et al. 2009), sepsis (Zhao et 
al. 2016), arsenic-induced nephrotoxicity (Prakash et al. 2018), and malaria (Steele et 
al. 1999) also did not identify or report any adverse effects.  

The epidemiological data examining the use of Betula alba extracts or its components 
on liver disease, skin conditions, cancer, and immunosuppression was associated with 
a low incidence of side effects (Huyke et al. 2006; Huyke et al. 2009; Wolters Kluwer 
Health Inc. 2010; Shikov et al. 2011; Koffuor et al. 2014; Barret et al. 2017). However, 
these effects were considered to be mild and transient. 

Chronic studies on Betula alba extracts and its components are currently limited. 
However, this substance is not expected to be carcinogenic or genotoxic on the basis of 
the information available (Boyland and Mawson 1938; Pisha et al. 1995; Zuco 2002; 
Zhanataev et al. 2004; Jäger et al. 2008; Ciurlea et al. 2010). Some of the components 
appear to exhibit anti-tumorigenic activity and have been selected by the National 
Cancer Institute for addition into the RAID (Rapid Access to Intervention Development) 
program, which provides a formalized process to quickly transition novel molecules from 
the laboratory to the clinic for clinical trial testing. Although reproductive or 
developmental toxicity studies were not identified in the literature, treatment-related 
adverse effects on the reproductive system have not been identified in the short-term 
studies mentioned previously. 
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7.5.3 Characterization of risk to human health 

Exposure of the general population to Betula alba extract may occur through a wide 
range of products, including cosmetics (moisturizers, shampoos, cleansers, sunless 
tanning products, styling products, etc.) and an NHP used in the alleviation of headache 
symptoms. Exposures are expected to occur via the oral and dermal routes.  

Overall, this substance is considered to be of low hazard potential given the lack of 
systemic effects observed in the available studies by different routes of administration 
(subcutaneous, intraperitoneal, oral, and dermal). As a result, characterization of 
exposure (i.e., derivation of exposure estimates) was not considered to be warranted 
and the risk to human health is considered low.       

7.5.4 Uncertainties in evaluation of risk to human health 

Although there are some uncertainties in the health effects database (e.g., use of 
hazard information from main components, lack of data on relevant routes of 
administration, lack of chronic or developmental studies), and some limitations in the 
exposure databases, given that Betula alba extract is not associated with health effects 
of concern, a qualitative approach to risk characterization is considered appropriate for 
this assessment. 

 Conclusion 

Considering all available lines of evidence presented in this draft screening assessment, 
there is low risk of harm to the environment from salicylic acid, homosalate, wintergreen 
oil, phenethyl salicylate and Betula alba extract. It is proposed to conclude that salicylic 
acid, homosalate, wintergreen oil, phenethyl salicylate, and Betula alba extract 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.  

On the basis of the information presented in this draft screening assessment, it is 
proposed to conclude that wintergreen oil, salicylic acid and homosalate 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.  

On the basis of the information presented in this draft screening assessment, it is 
proposed to conclude that phenethyl salicylate and Betula alba 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.  
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Therefore it is proposed to conclude that wintergreen oil, salicylic acid and homosalate 
meet one or more of the criteria set out in section 64 of CEPA, and it is also proposed to 
conclude that phenethyl salicylate and Betula alba extract do not meet any of the criteria 
set out in section 64 of CEPA. 

It is proposed that salicylic acid does not meet the persistence or bioaccumulation 
criteria, that homosalate meets the bioaccumulation criteria but not the persistence 
criteria and that wintergreen oil meets the persistence criteria but not the 
bioaccumulation criteria as set out in the Persistence and Bioaccumulation Regulations 
of CEPA. 
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Appendix A. Read-across approach 

Table A-1. Considerations for analogues of the Salicylates Group 

Consideration Rationale 

1) Chemical structure. Emphasis was placed 
on analogues that represented salicylic 
acid esters. 

Analogues that have similar chemical 
structure are expected to possess 
similar physical-chemical properties, 
undergo similar metabolic pathways, 
and have similar reactivity.  

2) Similar metabolites (predicted or 
observed). The salicylic acid esters are all 
expected undergo hydrolysis to yield 
salicylic acid and its corresponding 
alcohol. The rate of hydrolysis of the ester 
bond depends on the chain length or the 
bulkiness of the substituent group 
attached to salicylic acid (Dittert et al. 
1968). 

Analogues that are metabolized 
through similar pathways to similar 
degradation products are expected to 
have similar toxicity profiles. 

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

4) Similar physical-chemical properties. 
Emphasis was placed on chemical 
structures with similar molecular weight, 
water solubility, vapour pressure, and log 
Ko/w.  

Analogues with similar physical 
chemical properties may potentially 
share similar toxicological profiles.  

5) Availability of health effects data 
Only analogues with hazard data of 
sufficient quality were considered 
applicable for read-across purposes.  
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Table A-2. Summary data* on physical-chemical properties and acute toxicity for 
the salicylates and their analogues 

 Salicylic 
acid 

Methyl 
salicylate 

Phenyl 
salicylate 

Benzyl 
salicylate 

Phenethyl 
salicylate 

Homosalat
e 

CAS RN 69-72-7 119-36-8 118-55-8 118-58-1 87-22-9 118-56-9 
Structure 

     
 

MW (g/mol) 138.12 152.15 214.22 228.25 242.27 262.35 
Vapour 

pressure (Pa) 
0.01 4.6 1.1E-3 4.5E-4 1.9E-04 0.013 

Henry’s law 
constant 

(atm·m3/mol) 

7.34E-9 7.9E-8 1.68E-6 3.67E-7 4.87E-07 1.93E-05 

Water 
solubility 

(mg/L) 

2240 700 150 24.6 7.2–7.8 0.4 

logKo/w  2.26 2.55 3.8 4.3 4.80 > 6 
Oral LD50 

(g/kg) 
0.5–1.3 0.7–2.1 3 2.2 >5 >5 

Dermal LD50 

(g/kg) 
>2-10 - >5 >5–14 >5 >5 

Genotoxicity Negative Negative Equivocal Negative - Negative 
Carcinogenicity - Negative - - - - 
Reproductive/ 
developmental 
toxicity (mg/kg 

bw/day) 

NOAEL: 75 
(reductions 
in litter size, 
fetal body 
weights, and 
fetal 
body/tail 
lengths, high 
incidence of 
malformation
s, reduced 
weaning rate 
at the next 
dose of 150 
mg/kg 
bw/day, in 
the absence 
of maternal 
toxicity)a 

 

NOAEL: 75 
(reduced 

pup 
viability, 

pup 
survival, 

number of 
weanlings 
at the next 

dose of 
150 mg/kg 
bw/day, in 
absence of 
maternal 
toxicity)b 

NOAEL: 
100 

(reduction 
in adjusted 
mean pup 
weight at 
the next 
dose of 

250 mg/kg 
bw/day, in 

the 
absence of 

LOAEL: 100 
(Exencephal

y was 
reported, but 

it was 
unknown at 
which dose 

these 
observations 

occurred. 
Therefore, 
assumed to 
occur at the 

lowest 
dose.)d 

- - LOAEL: 
300 

(increased 
post-

implantatio
n loss and 
decreased 

birth 
index)e 
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maternal 
toxicity)c 

 
* Unless otherwise specified, data was retrieved from ChemID (1993-) and from the Physical and Chemical 

Properties section of this report.  
References: a) Tanaka et al. 1973b; b) Collins et al. 1971; c) NTP 1984b; d) Baba et al. 1966; e) Unnamed study 
report 2013. 
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Appendix B. Estimated potential human exposures to 
substances in the Salicylates Group 
 
Dermal, oral, and inhalation exposures to cosmetics, drugs, or natural health products 
were estimated for relevant age groups, and parameters and assumption used are 
presented in Table B-1, Table B-2 and Table B-3. Exposure was assumed to be daily 
for products used once per day or more. For products used less than once per day, 
exposure on the day of use was estimated (i.e., for a frequency < 1, it was assumed to 
be 1 to estimate exposure on the day of use). Dermal absorption for wintergreen oil and 
phenethyl salicylate are assumed to be equivalent to oral absorption. Dermal absorption 
of salicylic acid was assumed to be 60% (Davis et al. 1997).  

Estimates of exposure for the relevant age groups were based on the following body 
weights (Health Canada 1998): 

Infants (0–0.5 years): 7.5 kg 
Toddlers (0.5–4 years): 15.5 kg 
Children (5–11 years): 31.0 kg 
Teens (12–19 years): 59.4 kg 
Adults (20–59 years): 70.9 kg 
 

Table B-1. Exposure parameter assumptions for cosmetic products reported to 
contain substances in the Salicylates Group 

Exposure scenario Assumptions 

Body moisturizer 

Exposure frequency (per day): 
Infants: 0.8a 
Toddlers: 0.8a 
Children: 0.8b 
Teens: 0.8b 
Adult: 1a 
 
Product amount (g)c: 
Infants: 1.4 
Toddlers: 1.4 
Children: 2.2 
Teens: 8.7 
Adults: 10 

Tanning product (salicylic 
acid) 

Product amount (Adult, g): 4d 

Face moisturizer 

Product amount (g):  
Teens, adults: 1.2d 

 

Exposure frequency (per day):  
Adults, teens: 1.8d 
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Hand moisturizer 

Exposure frequency (per day):  
Teens: 2.1d 
 
Product amount (g):  
Teens: 1.5e 

 

Foot moisturizer 

Exposure frequency (per day): 
Teens: 0.95d 
 
Product amount (g):  
Teens: 3.6c 

 

 

Massage oil 

Product amount (g)c:  
Teens: 2.8 
Children: 2.3 

Toddlers: 1.8 

Antiperspirant/ 
deodorant (dermal 
exposure to spray) 

Exposure frequency (per day)b:  
Children: 1.1 
Teens: 1.1 
Adults: 1.3 
 
Product amount (g)d: 
Children: 0.3 
Teens: 0.5 
Adults: 0.6 

Shaving product Product amount (g): 1.6f 

Hair styling product (dermal 
exposure to spray, pump) 

Exposure frequency (per day) 
Children, teens: 0.63b  
Adults: 1.51g 

 
Product amount (g):  
Adults, teens, children: 3.64g 

 

Retention factor: 0.1 

Permanent hair dye 

Product amount (g):  
Teens, adults: 100h 
 
Retention factor: 0.1h 
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Eye make-up (make-up 
remover) 

Exposure frequency (per day):  
Teens, adults: 0.46i 
 
Product amount (g): 
Teens, adults:  0.5j 
 

Bath product (liquid body 
soap) 

Exposure frequency (per day)a 
Infants: 0.85  
Toddlers: 0.85  
Children: 0.93 
Teens: 1.0 
Adults: 1.4  
 
Product amount (g)a: 
Infants: 4.6 
Toddlers: 4.6  
Children: 5.9  
Teens: 11  
Adults: 11  

Shampoo 

Exposure frequency (per day) 
Infants: 0.1i 

Toddlers: 0.45b 
Children: 1.1g 
Teens: 1.1g 
Adults: 1.1g 
 
Product amount (g): 
Infants: 0.5i 
Toddlers: 8.1g 
Children: 11.8g 
Teens: 11.8g 
Adults: 11.8g 

Hair conditioner (leave-in) 

Exposure frequency (per day) 
Toddlers: 0.45b 
Children: 0.5b 
Teens: 1.1k 
Adults: 1.1k 
 
Product amount (g)k: 
Toddler: 8.1 
Children, teens, adults: 11.8 
 
Retention factor: 0.1 

Hair spray, salicylic acid 
(inhalation)h 

Concentration: 0.1%  
Exposure model: instantaneous release 
Exposure duration: 5 min 
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Room volume: 10 m3 (bathroom) 
Ventilation rate: 2.5/hr (bathroom) 
Room height: 2.5 m  
Non-respirable uptake fraction: 1 

Facial moisturizer, 
homosalate (aerosol, 

inhalation)h 

Concentration of homosalate: 3.0%  
Exposure duration: 5 min 
Room volume: 10 m3 (bathroom) 
Ventilation rate: 2.5/hr (bathroom) 
Room height: 2.5 m (standard room 
height) 
Non-respirable uptake fraction: 1 

a Ficheux et al. 2015 
b Wu et al. 2010 
c Ficheux et al. 2016 
d Loretz et al. 2005 
e ConsExpo Web 2016 
f Wormuth et al. 2006 
g Loretz et al. 2006 
h ConsExpo Web 2016 
i CTFA 1983 
j EC 2003 

k Loretz et al. 2008 

Table B-2. Exposure parameters for selected products available to consumers, 
natural health products or drugs reported to contain substances in the 
Salicylates Group 

Analgesic creama (salicylic acid and 
wintergreen oil) 

Surface area: Assuming area exposed is 
approximately ½ surface of a trunk from 
Health Canada (1998) 
 
Product amount:  
Product amounts estimated based on 
surface area adjustment factors derived 
from the use of a body moisturizer 
(Ficheux et al. 2016)  
 
Frequency: 4x/daya 
Dermal absorption: 60% (Davis et al. 
1997, for salicylic acid) 

Antacid tablets/liquid antacids (salicylic 
acid and wintergreen oil)a,b 

Antacid tableta 
Frequency: 3x/day 

 

Liquid antacidb  
Frequency of use:  
Adults/children: up to 8 doses per 24 hr 

Sunscreen (salicylic acid)a 

Concentration: 0.14%a 
Product amount per dayc (g): 
Toddlers: 5.4 
Children: 6.3 
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Teens: 18.2 
Adults: 18.2 
 
Frequency (/day)d:  
Toddlers: 1.6 
Children: 1.4 
Teens: 1.4 
Adults: 1.4 
 

Plug-in air freshener (phenethyl 
salicylate)e 

 

Exposure model: exposure to vapour – 
constant rate 
Product amount: 1.7 g 
Concentration: < 1ppmf 
Exposure duration: 24 hours 
Room volume: 20 m3 
Ventilation rate: 0.6 per hour 
Emission duration: 24 hours 

a Personal communication, emails from the Natural and Non-prescription Health Products Directorate, Health 
Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, dated December 2016; unreferenced. 
b Personal communication, emails from the Therapeutic Products Directorate, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, dated December 2016; unreferenced. 
c Ficheux et al. 2016. 
d Ficheux et al. 2015. 
e ConsExpo Web 2016. 
f ECCC 2017. 

Dermal Exposure to Homosalate 

The potential absorbable dose of homosalate (HMS) from the OECD Guideline 428 
dermal absorption study (ECHA 2017e) was used to characterize systemic exposure to 
homosalate via the dermal route for different scenarios. The following algorithms were 
used: 

Per-Event Systemic Exposure = (AV x PAA)/BW 
 
and 
 
(Total) Dermal Load = Conc x Product Amount x RF x F)/AV  
 
Where: 
 
AV = skin surface area exposed 
PAA = potential absorbable dose (over 24 hr of exposure) 
F = exposure frequency (incorporated only if >1) 
Conc = concentration 
RF = retention factor 
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If the PAA was less than the (total) dermal load, the per-event systemic exposure was 
used to characterize systemic exposure given the lack of full dose depletion, otherwise 
the (total) dermal load was used (due to full dose depletion). Where “F” is greater than 
once per day, the per-event systemic exposure can be used as a daily systemic 
exposure estimate. In other words, no adjustment for exposure frequency would be 
needed regardless of the number of product applications within a 24-hour period given 
that PAA represents the cumulative amount absorbed over 24 hours. 

Table B-3. Dermal exposure parameters for homosalate 
Sentinel 
exposure 
scenario 

Age group Dermal load 
(mg/cm2) 

Potential 
absorbable dose 
(mg/cm2)a 

Systemic 
exposure 
(mg/kg bw) 

Face 
moisturizer 
(30%) 

Teen 1.012b 0.00763 0.082c 

Tanning 
product 
(10%) 

Adult 0.123d 0.00763 1.20c 

a Where potential absorbable dose = amount of HMS applied in the dermal absorption study (0.5449 mg/cm2, ECHA 
2017e) * % absorption observed in the study (1.4% over 24 hr, ECHA 2017e). There might be slight differences due 
to rounding 
b Where dermal load = 1.2g (Loertz et al. 2005) * HMS concentration * 1000 mg/g (unit conversion) * 1.8 applications 
per day (Loretz et al. 2005) / 637 cm2 (corresponding to application of product on face based on defaults from Health 
Canada 1998). There may be slight differences due to rounding. 
c Systemic exposure = (PAA * AV)/BW 
d Where dermal load = 5.2g (Ficheux et al. 2015) * HMS concentration * 1000 mg/g * 4 applications per day 
(professional judgement)/ 11 192.5 cm2 (corresponding to application of product on face, arms, legs, hands, and feet, 
based on defaults from Health Canada 1998). There may be slight differences due to rounding.  
 
 
 


