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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 acetic acid. The Chemical Abstracts Service Registry Number (CAS
RN") for acetic acid is 64-19-7. This substance was identified as a priority for
assessment as it met categorization criteria under subsection 73(1) of CEPA.

Acetic acid may be present in food products as vinegar (which is dilute aqueous acetic
acid). Acetic acid is also a permitted food additive, and may be a component in
incidental additives and food packaging materials. Acetic acid is also notified as present
in self-care products (i.e., 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) and pest control products. In Canada, it is also present in
certain products available to consumers, such as household cleaners, pet shampoos,
and silicone sealants.

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

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

With respect to human health, on the basis of the available information, no adverse
effects or organ-specific toxicity were observed in laboratory studies. Effects observed

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



were primarily associated with site of contact effects, and loss of appetite. Given the low
hazard potential of this substance, the risk to human health is considered to be low.

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

It is therefore concluded that acetic acid does not meet any of the criteria set out in
section 64 of CEPA.



Table of Contents

8377 0] 011 J PP PPPPPPPPN i
I [ 0] 0o U T 1 o IR 1
2. SUDSEANCE IAENTILY ...ttt e e e e et e e e e e e e e e e e e e e e e eeeeeeees 2
3. Physical and chemical properties ... 2
4. SOUICES @NA USES....uiiieeeeiieiiiiiiii e e e e e e e e e eeeeett e s e e e e e e eeeeeaeeann e e e aeeeaaeeanesnnnnnnaeeeaaaeaeennnes 3
5. Potential to cause ecological harm...........ooooiiiii i 5
5.1 Characterization of ecological riSK ............oooiii oo 5
6. Potential to cause harm to human health ..., 6
6.1 Health effects assesSsSment...........ooo e 6
6.2 EXPOSUIre @SSESSMENT.........i it e et e e e e e e eees 9
6.3 Uncertainties in evaluation of risk to human healthError! Bookmark not defined.
6.4 Characterization of risk to human health....................ci e, 10
O T3 U1 T o PP 11
=] (=T =] Tt PSP 12
List of Tables
Table 2-1. Substance identity for acetic acid..................uuuviiiiiiiiiiiiiiiiieeeeeeeeee 2
Table 3-1. Physical and chemical property values for acetic acid (at standard
temperature and PreSSUIe) .......ooeueeeiiii i e e e e e eeeeeenes 2
Table 4-1. Summary of information on Canadian imports of acetic acid according to the
Canadian international merchandise trade database (CIMT 2018) ............... 3
Table 4-2. Summary of uses of acetic acid in products available to Canadian consumers
...................................................................................................................... 3
Table 4-3. Additional uses in Canada for acetic acid ............cccoooeieiiiiiiiiiicicie e, 4



Final Screening Assessment — Acetic acid 2019-11-13

1. Introduction

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA)
(Canada 1999), the Minister of the Environment and the Minister of Health have
conducted a screening assessment of acetic acid to determine whether the substance
presents or may present a risk to the environment or to human health. This substance
was identified as a priority for assessment as it met categorization criteria under
subsection 73(1) of CEPA (ECCC, HC [modified 2017]).

The ecological risk of acetic acid was characterized using the ecological risk
classification of organic substances (ERC) approach (ECCC 2016a). The ERC
describes the hazard of a substance using key metrics, including mode of toxic action,
chemical reactivity, food web-derived internal toxicity thresholds, bioavailability, and
chemical and biological activity, and considers the possible exposure of organisms in
the aquatic and terrestrial environments on the basis of such factors as potential
emission rates, overall 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.

Acetic acid has been reviewed internationally through the Joint (Food and Agriculture
Organization/World Health Organization (FAO/WHO)) Expert Committee on Food
Additives (JECFA) and European Food Safety Authority (EFSA) and there is a JECFA
Monograph and EFSA evaluation(s) available. These assessments undergo rigorous
review (including peer-review) and endorsement. Health Canada considers these
assessments to be reliable.

This 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 October
2018. Empirical data from key studies as well as results from models were used to
reach conclusions. When available and relevant, information presented in assessments
from other jurisdictions was considered.

This screening assessment was prepared by staff in the CEPA Risk Assessment
Program at Health Canada and Environment and Climate Change Canada and
incorporates input from other programs within these departments. The ecological
portion of this assessment is based on the ERC document (published July 30, 2016),
which was subject to an external review as well as a 60-day public comment period.
Additionally, the draft of this screening assessment (published July 20, 2019) was
subject to a 60-day public comment period. While external comments were taken into
consideration, the final content and outcome of this screening assessment remain the
responsibility of Health Canada and Environment and Climate Change Canada.

This screening assessment focuses on information critical to determining whether
substances meet the criteria as set out in section 64 of CEPA by examining scientific

1
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information and incorporating a weight of evidence approach and precaution.? This
screening assessment presents the critical information and considerations on which the
conclusion is based.

2. Substance identity

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

Table 2-1. Substance identity for acetic acid

CAS RN DSL name Chemical structure Molecular
and molecular weight (g/mol)
formula
O
64-19-7 Acetic acid )]\OH 60.05
C2H402

3. Physical and chemical properties

A summary of physical and chemical property data of acetic acid is presented in Table
3-1. Additional physical and chemical properties are reported in ECCC 2016b.

Table 3-1. Physical and chemical property values for acetic acid (at standard
temperature and pressure)

Property Range Key reference(s)
Melting point (°C) 17 Rumble 2018
Boiling point (°C) 117.9 Rumble 2018
Density (g/mL) 1.051 Rumble 2018

2A determination of whether one or more of the criteria of section 64 of CEPA are met is based upon an assessment
of potential risks to the environment and/or to human health associated with exposures in the general environment.
For humans, this includes, but is not limited to, exposures from ambient and indoor air, drinking water, foodstuffs, and
products available to consumers. A conclusion under CEPA is not relevant to, nor does it preclude, an assessment
against the hazard criteria specified in the Hazardous Products Regulations, which are part of the regulatory
framework for the Workplace Hazardous Materials Information System for products intended for workplace use.
Similarly, a conclusion based on the criteria contained in section 64 of CEPA does not preclude actions being taken
under other sections of CEPA or other acts.

3 The Chemical Abstracts Service Registry Number (CAS RN) is the property of the American Chemical
Society, and any use or redistribution, except as required in supporting regulatory requirements and/or for
reports to the Government of Canada when the information and the reports are required by law or
administrative policy, is not permitted without the prior written permission of the American Chemical
Society.
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Property Range Key reference(s)
Daubert and Danner 1985;
3_ 3 :
Vapour pressure (Pa) 2.07 x10°-2.09 x 10 Rumble 2018
Water solubility (mg/L) 6.029 x 10° Yalkowsky et al. 2010
pKa (dimensionless) 4.756 Serjeant and Dempsey 1979
Log Kow (dimensionless) -0.17 Hench et al. 1995
Henry’s law constant 2 - Johnson et al. 1996;
(Pa-m¥/mol) 1.01 %107 -2.53 x 10 Servant et al. 1991

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

4. Sources and uses

Acetic acid is identified as a high production volume chemical by the Organization for
Economic Co-operation and Development (OECD) (OECD 2004) and the United States
Environmental Protection Agency (US EPA 2018). The substance has not been
included in surveys issued pursuant to a CEPA section 71 notice. Total import quantities
for acetic acid from 2014 to 2017 were obtained from the Canadian international
merchandise trade (CIMT) database and are summarized in Table 4-1.

Table 4-1. Summary of information on Canadian imports of acetic acid according
to the Canadian international merchandise trade database (CIMT 2018)

Reporting year Total imports (kg)
2014 32 626 722
2015 28 841 415
2016 30 322 299
2017 27 215900

Uses of acetic acid in products available to Canadian consumers were identified from a
search of publicly available safety data sheets (SDS). When added to products
available to consumers, typically acetic acid functions as a pH adjuster or buffering
agent, or disinfectant. Identified uses are described in Table 4-2. Acetic acid in the form
of white vinegar is also commonly used directly in a variety of household applications,
including as a surface and glass cleaner.

Table 4-2. Summary of uses of acetic acid in products available to Canadian
consumers

Uses Reference
Household cleaner SDS 2015a
Pet shampoo SDS 2013
Silicone sealant SDS 2015b; SDS 2016
Water treatment (swimming pools) SDS 2015¢
Waterproofing for fleece HPD 2018
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Acetic acid may be present in food products such as vinegar (which is dilute aqueous
acetic acid), as a permitted food additive, and may be a component in incidental
additives and food packaging materials. Acetic acid is also notified as present in self-
care products* and pest control products. Details for these uses are presented in Table
4-3.

Table 4-3. Additional uses in Canada for acetic acid

Use Details
Food ingredient? Vinegar is dilute aqueous acetic acid, the concentration
of which must not be less than 4.1% and not more than
12.3%
Food additive® Permitted for use as a food additive as per the List of

Permitted pH Adjusting Agents, Acid-Reacting
Materials and Water Correcting Agents, and the List of
Permitted Preservatives

Incidental additive® Component in cleaners, sanitizers and lubricants used
in food processing establishments

Food packaging materials® | Component in the manufacturing of inner layer films in
multilayer structures

Medicinal or non-medicinal | Notified as present in certain pharmaceuticals including

ingredients in disinfectant, antibiotics, anticonvulsants, antifungals, antihistamines,
human or veterinary drug antineoplastic, antivirals, hematopoietic, hemodialysis
products? solutions, neuromuscular blocking agents, and

disinfectants for agents used on objects
Medicinal or non-medicinal | Notified as present in products including certain vitamin

ingredients in licensed supplements, acne creams, medicated shampoos,

natural health products® topical treatments for warts, and probiotics.

Present in cosmetics, based | Notified as present in certain cleansers, deodorants,

on notifications under the douches, exfoliants, hair products, non-permanent

Cosmetic Regulations' makeup, massage products, mouth wash, and nail
polish

Active ingredient or Approved formulant and active ingredient in pest

formulant in registered pest | control products

control products?

aPersonal communication, email from the Food Directorate, Health Canada, to the Existing Substances Risk
Assessment Bureau, Health Canada, dated July 25, 2018; unreferenced.

bPersonal communication, email from the Food Directorate, Health Canada, to the Existing Substances Risk
Assessment Bureau, Health Canada, dated July 16, 2018 and December 27, 2018; unreferenced.

¢Personal communication, email from the Food Directorate, Health Canada, to the Existing Substances Risk
Assessment Bureau, Health Canada, dated July 16, 2018; unreferenced.

dPersonal communication, email from Therapeutic Products Directorate, Health Canada, to the Existing Substances
Risk Assessment Bureau, Health Canada, dated July 11 2018; unreferenced).

¢LNHPD (modified 2018).

4 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.



Final Screening Assessment — Acetic acid 2019-11-13

f Personal communication, email from Consumer and Hazardous Product Safety Directorate, Health Canada, to the
Existing Substances Risk Assessment Bureau, Health Canada, dated June 20, 2018; unreferenced

9Personal communication, email from Pest Management Regulatory Agency, Canada, to the Existing Substances
Risk Assessment Bureau, Health Canada, dated July 25, 2018; unreferenced.

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

The ecological risk of acetic acid was 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 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 does
[LCs0]) for characterization. The following summarizes the approach, which is described
in detail in ECCC (2016a).

Data on physical-chemical properties, fate (chemical half-lives in various media and
biota, partition coefficients, and fish bioconcentration), acute fish ecotoxicity, and
chemical import or manufacture volume in Canada were collected from the scientific
literature, from available empirical databases (e.g., OECD QSAR Toolbox 2014), and
from responses to surveys issued pursuant to section 71 of CEPA, or they were
generated using selected quantitative structure-activity relationship (QSAR) or mass-
balance fate and bioaccumulation models. These data were used as inputs to other
mass-balance models or to complete the substance hazard and exposure profiles.

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

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

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

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

According to information considered under ERC, acetic acid was classified as having a
low hazard potential. Acetic acid was classified as having a high exposure potential on
the basis of having a critically long half-life in air and high use quantities. Although the
current use patterns result in a high exposure potential, considering the low hazard
potential, acetic acid was classified as having a low potential for ecological risk. As a
result, this substance is unlikely to be resulting in concerns for the environment in
Canada.

6. Potential to cause harm to human health
6.1 Health effects assessment

WHO (1998) summarized the health effects literature for acetic acid as part of a safety
evaluation on the saturated aliphatic acyclic linear primary alcohols, aldehydes and
acids food additives of chain length C1-18. Acetic acid was also evaluated by EFSA
(2008; 2009; 2012; 2013) and additional information was available from notifications to
ECHA under REACH (ECHA c2007-2017). It should be noted that available information
on acetic acid, in particular for sub-chronic and chronic exposures, is focused primarily
on acetic acid at concentrations consistent with its use in foods and self-care products
(e.g., acetic acid concentrations of around 3 to 10%).
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Acetic acid is rapidly metabolized to water and carbon dioxide, is produced
endogenously and reacts with enzymes to form acetyl-CoA, and is utilised as an energy
source in the body (WHO 1998; EFSA 2008, 2009). Acute oral LDso values from gavage
studies are >3000 mg/kg bw (WHO 1998; EFSA 2008). The acute dermal and inhalation
toxicity is associated with irritation effects and corrosivity at higher concentrations of
acetic acid than are present in food and products available to consumers (ECHA c2007-
2017; EFSA 2012; NIOSH 1992). Concentrations of 10 to 25% acetic acid are
considered to be irritants, and concentrations greater than 25% are considered
corrosive (EFSA 2012; NIOSH 1992).

Acetic acid is listed on the Generally Recognized As Safe (GRAS) list of food additives
in the USA (US FDA 2018). The WHO, under the Joint FAO/WHO Expert Committee on
Food Additives (JECFA), also assigned an Accepted Daily Intake (ADI) for acetic acid of
“not limited” in its most recent review (WHO 1998). An ADI of “not limited” is assigned to
substances considered to have very low toxicity, in particular, those considered normal
constituents of food or metabolites in humans (WHO 1974). In EFSA (2013) it was
determined that “based on the widespread presence of acetic acid in human foods,
together with the fact that it is a normal metabolite in humans and animals, the
establishment of an acceptable daily intake (ADI) and acute reference dose (ARfD) for
oral intake of acetic acid by consumers is not considered necessary. In an assessment
of the safety and efficacy of acetic acid as a preservative for animal feed (all species),
EFSA (2012) determined that a maximum concentration of 2500 mg/kg of acetic acid in
complete animal feed, and 1000 mg/L of acetic acid in drinking water are safe and that
these levels be set based on available toxicity studies conducted on dogs and chickens.

Repeated dose toxicity

WHO (1998) specified a no observed effect level (NOEL) equivalent to 350 mg/kg
bw/day acetic acid from a study in male rats administered sodium acetate orally (via
gavage) for 63 days (Pardoe 1952). Lamb and Evard (1919) conducted a study on pigs
administered acetic acid in feed starting at 155 mg/kg bw/day, with doses increased
every 10-30 days, up to the final dose of 450 mg/kg bw/day. The pigs were then
maintained on 450 mg/kg bw/day for an additional 3 months, with no treatment-related
effects observed. The study pre-dates established guidelines and has several limitations
based on the study design (e.g., small number of animals from same litter). In a study
reported in EFSA (2008) by Wysokinska (1952) rats were administered 10% acetic acid
via gavage for 90 days at 0 and 1500 mg/kg bw/day. At 1500 mg/kg bw/day there were
a number of effects observed, including, gastric lesions, mortality, decreased body
weight gain, decreased urine pH, reduced blood cell counts and haemoglobin content.
The results of the study were determined to be insufficient for the purposes of deriving a
NOAEL (EFSA 2008).

In a more recent study, Kondo et al. (2001) evaluated the toxicity of acetic acid as part
of an investigation into the potential effects of vinegar on blood pressure. In the study,
groups of 6 spontaneously hypertensive rats were administered 6% acetic acid mixed in
with their diets, either via a prepared acetic acid solution, or a commercial rice vinegar

7
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product, for 8 weeks. A control group was also included in the study. Only one dose was
administered which was estimated to be equivalent to 290 mg/kg bw/day of acetic acid
by the study authors. A number of parameters were measured by study authors,
including blood pressure, heart rate, body weight and parameters related to the diet
(i.e., food and water consumption). Urine was collected every two weeks and at the end
of the study, blood was collected for determination of renin, angiotensin Il, aldosterone,
and prostaglandin E2 levels. In addition, the heart, aorta and kidney were removed for
measurements of angiotensin Il measurements. The study authors reported that no
adverse effects were observed in treated animals administered 290 mg/kg bw/day
(Kondo et al. 2001). The EFSA assessment of acetic acid (EFSA 2008) also indicated
that this study was the “best approximation for a no observed adverse effect level
(NOAEL) in rats” based on the available animal studies.

Reproductive/developmental toxicity

No multi-generation reproductive toxicity studies were identified for acetic acid. EFSA
(2008) indicated that these tests were not determined to be necessary “considering that
all humans are exposed from various foods throughout life and that acetic acid is a
physiological metabolite in all living organisms” (EFSA 2008). Furthermore, EFSA
(2008) cited that additional multi-generation, postnatal or developmental toxicity studies
are not required based on “human exposure to orally ingested acetic acid from various
foods and the lack of evidence that such exposure is related to fertility problems and
developmental deficiencies in humans”.

The developmental toxicity of acetic acid has been studied in mice, rats and rabbits
(Morgareidge 1974). All 3 species were administered 5% acetic acid via gavage at
doses of 0, 16, 74.3, 345 and 1600 mg/kg bw/day, during gestation days (GD) 6 to 15
for mice and rats which were sacrificed at GD 20, or during GDs 6 to 18 for rabbits
which were sacrificed at GD 29. While acetic acid was administered to rabbits as part of
this study, it was determined, based on the study results, that rabbits were not an
adequate animal model for this study design/test substance due to the high sensitivity of
its gastrointestinal bacterial flora (Morgareidge 1974; EFSA 2008, 2013).

In rats, groups of 25 or 27 pregnant animals were administered acetic acid by oral
gavage from days 6 through day 15 and were monitored on a daily basis for clinical
signs and food consumption. Body weights were measured on days 0, 6, 11, 15 and 20
of pregnancy. At necropsy, (day 20) macroscopic examinations of the reproductive tract
were conducted, and determinations were made on the number of implantation and
resorption sites, live and dead foetuses, and foetal body weights. All foetuses were
examined for external anomalies, with 2/3 and 1/3 of foetuses examined for skeletal and
soft tissue abnormalities, respectively. The study found that no test related effects or
abnormalities were observed at any dose (Morgareidge 1974).

In mice, the same examinations for developmental toxicity in the dams and

measurements in the foetuses were conducted. A decrease in maternal body weight
was observed in the groups treated with the two highest doses (345 and 1600 mg/kg

8
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bw/day), and the decrease was observed to be dose-dependent. There were no effects
on foetal weights at any dose level. There were, however, slight increases in the
number of litters containing dead foetuses and incomplete ossification at the highest
dose (1600 mg/kg bw/day). The authors reported that, in the absence of effects
observed at these doses on foetal weight and litter size, these effects were a result of
maternal toxicity (e.g. decreased maternal body weights). The study reported a NOAEL
of 74 mg/kg bw/day in dams based on reduced body weight gain at the next dose of 345
mg/kg bw/day. Dam body weight gains were reduced by slightly over 9% at 345 mg/kg
bw/day, and approximately 20% at 1600 mg/kg bw/day (Morgareidge 1974). Decreases
in body weight gain at the two highest doses in this study are consistent with decreases
in body weight gains (as well as food consumption, which was not reported in this study)
observed in other studies at doses above 300 mg/kg bw/day (Wysokinska 1952; EFSA
2008, 2012, 2013)

Genotoxicity and Carcinogenicity

WHO (1998) examined the genotoxicity of acetic acid, along with related substances,
and determined that the low pH conditions in a number of the in vitro assays resulted in
false-positives. Consequently, there are some in vitro test results for acetic acid with
positive genotoxicity results (Morita et al. 1990; Sipi et al. 1992). However, results for
acetic acid from other in vitro assays conducted at higher, more physiologically relevant
pH levels have produced negative results (Morita et al. 1990). EFSA (2013) established
that, while there was insufficient information on the genotoxicity of acetic acid in vivo, it
was “unlikely to be mutagenic in vivo for sufficiently buffered systems”. There is limited
information on the carcinogenicity of acetic acid, and the studies that are available, have
limitations (e.g., not guideline compliant). A 32 week dermal study in CD-1 mice, with
acetic acid applied once a week at 30 mg/animal, did not identify any carcinogenic
effects (Slaga et al. 1975). In an oral gavage study in rats, 3% acetic acid administered
3 times per week for 8 months was not found to induce tumours. However, hyperplasia
was observed in all animals in the forestomach and oesophagus, which the authors
attributed to localized, site of contact effects (Alexandrov et al. 1989). EFSA (2013)
determined that, based on these results and on the results from genotoxicity assays,
acetic acid has “no carcinogenic potential”.

6.2 Exposure assessment

Between 1994 and 2004 the National Research Council (NRC) of Canada tested the
emission rates of 90 volatile organic compounds, including acetic acid, from 58 building
materials. Acetic acid was emitted from 55% of the materials tested. NRC (2011)
reported the occurrence of acetic acid from a field study of indoor air and house dust in
50 homes in Quebec City (QC). Acetic acid was detected in indoor air in more than half
of the homes tested (median concentration, 2.2 ug/m3; n = 48, detection limit not
reported) but was not reported in house dust (NRC 2011).

Dietary exposure to the general population to acetic acid is expected to occur as the
substance is used as vinegar (4.1 to 12.3% aqueous acetic acid) and is a food additive

9



Final Screening Assessment — Acetic acid 2019-11-13

permitted for use in a variety of foods at levels consistent with good manufacturing
practices. Acetic acid may also be used as a component in incidental additives
(cleaners and sanitizers) used on food contact surfaces without a subsequent potable
water rinse; however, exposure from this use is considered negligible. Exposure from its
potential use as a component in food packaging materials, where it is used as a
chemical reagent in the manufacturing of inner layer films in multilayer structure, is not
expected as there is no direct contact with food (personal communication, emails from
the Food Directorate, Health Canada, to Existing Substances Risk Assessment Bureau,
Health Canada, dated July 16-25, 2018; unreferenced).

Oral and/or dermal exposure to the general population to acetic acid may result from the
use of certain self-care products, and products available to consumers that contain
acetic acid. The concentrations of acetic acid in products available to consumers
identified in Table 4-2 was reported to be 6% or less. Products listed in Table 4-2 and
certain self-care products (e.g., skin exfoliants, medicated shampoos, deodorants,
makeup and nail polish) are applied topically while many of the medications and
licensed natural health products listed in Table 4-3 are to be consumed orally. Due to
the high vapour pressure of acetic acid, the use of these products in a cream, liquid or
aerosol form may also result in inhalation exposures.

As acetic acid is considered to be of low hazard potential (see Section 6.1), quantitative
estimates of exposure to the general population were not derived.

6.3 Characterization of risk to human health

On the basis of the available information, no serious adverse effects or organ-specific
toxicity were observed in experimental animals. Effects observed were primarily
associated with site of contact effects, and loss of appetite. This is in line with the
approach for identifying substances with low human health hazard potential described in
Health Canada (2017).

Given the low hazard potential of this substance, quantitative exposure estimates were
not derived and the risk to human health is considered to be low.

6.4 Uncertainties in evaluation of risk to human health

Table 6-1 Sources of uncertainty in the risk characterization

Key sources of uncertainty Impact

There are no carcinogenic studies on acetic acid of adequate +/-
duration, and the studies that exist have limitations (e.g. study design,
GLP compliance)

+ = 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.
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7. Conclusion

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

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

It is therefore concluded that acetic acid does not meet any of the criteria set out in
section 64 of CEPA.
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