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Synopsis 

Pursuant to section 68 of the Canadian Environmental Protection Act, 1999 (CEPA), the 
Minister of the Environment and the Minister of Health have conducted a screening 
assessment of methane, dimethoxy-, hereinafter referred to as dimethoxymethane. The 
Chemical Abstracts Service Registry Number (CAS RN1) for dimethoxymethane is 109-
87-5. Dimethoxymethane was identified as a priority for assessment on the basis of 
other human health concerns.  

Dimethoxymethane occurs naturally in a limited number of food products. In the 
calendar year of 2011, there were no reports of manufacture or import of 
dimethoxymethane into Canada above the reporting threshold of 100 kg from a survey 
issued pursuant to section 71 of CEPA (Environment Canada 2013). In Canada, it is 
primarily used as a solvent in products available to consumers including cosmetics, 
cleaning products, paints and coatings, spray adhesives, and batteries.  

The ecological risk of dimethoxymethane 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 the ERC analysis, dimethoxymethane 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 dimethoxymethane. It is concluded 
that dimethoxymethane 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.  

Dimethoxymethane is considered to be of low hazard potential to humans given that no 
adverse effects or organ-specific toxicity were observed at inhalation exposures as high 
as 10 068 ppm (31 334 mg/m3) in rats, and considering the available information 
indicating a lack of genotoxic, mutagenic or developmental effects. As 

                                            

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. 
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dimethoxymethane is considered to be of low hazard potential, 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 dimethoxymethane 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 dimethoxymethane does not meet any of the criteria set 
out in section 64 of CEPA.  
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 Introduction 

Pursuant to section 68 of the Canadian Environmental Protection Act, 1999 (CEPA) 
(Canada 1999), the Minister of the Environment and the Minister of Health have 
conducted a screening assessment of methane, dimethoxy-, hereinafter referred to as 
dimethoxymethane, to determine whether this substance presents or may present a risk 
to the environment or to human health. This substance was considered a priority for 
assessment on the basis of other human health concerns (ECCC, HC [modified 2017]).  

The ecological risk of dimethoxymethane 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.  

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 August 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. Comments on the 
technical portions relevant to human health were received from Theresa Lopez, Jennifer 
Flippin and Joan Garey (Tetra Tech). 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 the screening assessment remain the responsibility of Health 
Canada and Environment and Climate Change Canada. 

This screening assessment focuses on information critical to determining whether the 
substance meets 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.2 This 
screening assessment presents the critical information and considerations on which the 
conclusion is based.  

 Substance identity 

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

Table 2-1. Substance identity 

CAS RN 
 

DSL name 
(common names) 

Chemical structure 
and molecular 

formula 

Molecular 
weight 
(g/mol) 

109-87-5 

methane, 
dimethoxy- 

(dimethoxymethane, 
methylal) 

 

 
 

C3H8O2 

76.09 

 

 Physical and chemical properties 

A summary of relevant experimental physical and chemical property values for 
dimethoxymethane is presented in Table 3-1. Additional physical and chemical 
properties are presented in ECCC (2016b). 

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

Property Value Key reference(s) 

Physical state 
Colourless liquid with a 

pungent odour 
ECHA c2007-2017 

                                            

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 Value Key reference(s) 

Melting point (°C) -105  
ECHA c2007-2017; 
ChemIDplus 1993-; 

Budavari 1989 
Vapour pressure (Pa) 5.31 x 104 (at 25°C) ChemIDplus 1993- 
Henry’s law constant 
(Pa·m3/mol) 

9.22 (at 20°C) ECHA c2007-2017 

Water solubility (mg/L) 3.33 x 105 (at 20°C) Verschueren 1983 
Log Kow (dimensionless) 0.18 ICSC c1996-2011 
Log Koc (dimensionless) 5.55 ECHA c2007-2017 

Abbreviations: Kow, octanol-water partition coefficient; Koc, organic carbon-water partition coefficient 

 Sources and uses 

Dimethoxymethane is naturally present in a limited number of food products, such as 
cooked shrimp and strawberries (Shye et al. 1988; Teranishi et al. 1963; personal 
communication, emails from the Food Directorate, Health Canada, to the Existing 
Substances Risk Assessment Bureau, Health Canada, 2018; unreferenced).  

Dimethoxymethane was included in a survey issued pursuant to section 71 of CEPA 
(Canada 2012). In the calendar year of 2011, there were no reports of manufacture or 
import into Canada above the reporting threshold of 100 kg4 (Environment Canada 
2013).  

Based on a search of publicly available Safety Data Sheets of products available to 
consumers, Canadian uses for dimethoxymethane include cleaning products, paints 
and coatings, spray adhesives, and batteries (SDS 2014a, 2014b, 2015, 2017a, 2017b). 

According to notifications submitted under the Cosmetic Regulations to Health Canada, 
dimethoxymethane is used as a solvent in certain cosmetic products for hair styling and 
hair conditioning (emails from the Consumer and Hazardous Product Safety Directorate, 
Health Canada, to the Existing Substances Risk Assessment Bureau, Health Canada, 
2018; unreferenced). Dimethoxymethane may also be used as a component in certain 
surface cleaners used in Canadian food processing facilities (personal communication, 
emails from the Food Directorate, Health Canada, to the Existing Substances Risk 
Assessment Bureau, Health Canada, 2018; unreferenced).    

Globally, dimethoxymethane is used as a reactant and solvent in plastic and resin 
manufacturing in the US (US EPA 2016). It is also found in coating products, air care 

                                            

4 Values reflect quantities reported in response to the surveys conducted under section 71 of CEPA 
(Canada 2012). See survey for specific inclusions and exclusions (Schedules 2 and 3). 
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products, fuels, lubricants and greases, and is authorized to be used as a food 
flavouring substance in the EU (ECHA c2007-2017, EC 2012).     

 Potential to cause ecological harm 

 Characterization of Ecological Risk 

The ecological risk of dimethoxymethane 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 
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 QSAR Toolbox 2016), and 
from responses to surveys issues pursuant to section 71 of CEPA, or they were 
generated using selected (quantitative) structure-activity relationship ([Q]SAR) or mass-
balance fate and bioaccumulation models. These data were used as inputs to other 
mass-balance models or to complete the substance hazard and exposure profiles.  

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

A risk matrix was used to assign a low, moderate or high classification of potential risk 
for each substance on the basis of its hazard and exposure classifications. ERC 
classifications of potential risk were verified using a two-step approach. The first step 
adjusted the risk classification outcomes from moderate or high to low for substances 
that had a low estimated rate of emission to water after wastewater treatment, 
representing a low potential for exposure. The second step reviewed low risk potential 
classification outcomes using relatively conservative, local-scale (i.e., in the area 
immediately surrounding a point-source of discharge) risk scenarios, designed to be 
protective of the environment, to determine whether the classification of potential risk 
should be increased.  
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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 modelled 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 
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 
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 
dimethoxymethane, and the hazard, exposure and risk classification results are 
presented in ECCC (2016b). 

On the basis of low hazard and low exposure classifications according to information 
considered under ERC, dimethoxymethane was classified as having a low potential for 
ecological risk. It is unlikely that this substance is resulting in concerns for the 
environment in Canada.  

 Potential to cause harm to human health 

 Exposure assessment 

As dimethoxymethane is considered to be of low hazard potential (see section 8.2), 
quantitative estimates of exposure to the general population were not derived.  

Dimethoxymethane was detected in less than 1% of Canadian residential indoor air 
samples, with an upper limit concentration of approximately 0.09 µg/m3 in a study by 
Zhu et al. (2013).  

There are no data on the presence of dimethoxymethane in Canadian waters. 
Dimethoxymethane was qualitatively detected in US drinking water and surface water, 
and was measured in US wastewater effluents at levels up to 1.6 ppm (HSDB 1983).  

Dietary exposure to dimethoxymethane from its potential use as a component in certain 
surface cleaners used in food processing facilities is not expected given that such use is 
followed by a potable water rinse (personal communication, emails from the Food 
Directorate, Health Canada, to the Existing Substances Risk Assessment Bureau, 
Health Canada, 2018; unreferenced). Dimethoxymethane is naturally present in a 
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limited number of food products and dietary exposure from the ingestion of certain foods 
that contain dimethoxymethane is expected to be low.  

Dermal exposure may result from the use of certain cosmetics (e.g., hair spray and hair 
conditioner) and other products available to consumers (e.g., cleaning products, paints 
and coatings, and adhesives) that contain dimethoxymethane. Dimethoxymethane is 
associated with a high vapour pressure, and the use of these products, as well as other 
aerosol products such as spray adhesives, may also result in inhalation exposure. 

 Health effects assessment 

A Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH) dossier 
for dimethoxymethane is available. 

Following the approach outlined in the science approach document for substances with 
low potential for human health hazard (HC 2017), dimethoxymethane is considered to 
have a low hazard potential due to the lack of adverse effects or organ-specific toxicity 
at inhalation exposures as high as 10 068 ppm (31 334 mg/m3), with the available 
information indicating a lack of genotoxic, mutagenic or developmental effects (as 
detailed below).  

Toxicokinetics  

Dimethoxymethane is expected to be rapidly cleared from the human body after 
exposure. Dogs treated with the substance by intravenous injection excreted 87% of the 
injected dose in the first 7 hours, mainly by exhalation, and no test substance was 
detected in blood 24 hours after respiratory arrest, with an estimated whole-body 
elimination half-life of 2 hours (Virtue 1951). 

A few studies indicate that dimethoxymethane could release formaldehyde and 
methanol as metabolites. In an in vivo study, rats had a significant increase of methanol 
blood concentrations after exposure to single doses of 1600 and 3500 mg/kg bw of 
dimethoxymethane (Tomilina et al. 1984). However, as noted by the German MAK 
Commission (DFG 2013), this study provides an inadequate level of detail and is not 
sufficiently documented. In an in vitro study, dimethoxymethane was shown to be 
hydrolyzed in rat artificial gastric juice at a pH less than 2.5 to release formaldehyde and 
methanol (Poon et al. 2000).  

However, other in vitro, ex vivo and in vivo studies showed that dimethoxymethane was 
rapidly absorbed as the parent substance from rat stomach, with minimal metabolism by 
rat liver enzymes or hydrolysis at physiological pH values. Dimethoxymethane also did 
not cause nasal or liver cytotoxicity (which are the known sites of contact toxicity of 
inhaled formaldehyde) in repeated dose rat inhalation studies. The breakdown products 
of dimethoxymethane (formaldehyde and methanol) were not detected in urine or 
exhaled air in mice, rats or dogs after exposure through various routes (Poon et al. 
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2000; Dahl and Hadley 1983; Weaver et al. 1951; Virtue 1951; Hofmann 1994; DFG 
2013). 

Repeated dose toxicity 

In a sub-chronic, Organisation for Economic Co-operation and Development (OECD) 
guideline (TG 413), nose-only inhalation study (Hofmann 1994), male and female Wistar 
rats (n=10 for each sex and concentration) were exposed to mean concentrations of 0, 
377, 1908 or 9652 ppm (0, 1173, 5938 or 30 039 mg/m3) of dimethoxymethane for 6 
hours per day, 5 days per week, for 13 weeks. The most significant observed effects 
were symptoms of narcosis in both males and female rats of the highest concentration 
group, in addition to slightly increased relative liver weights and slightly increased water 
intake. In female rats exposed to the highest concentration, spleen weights were slightly 
decreased. No macroscopic or histopathological changes were observed in any of the 
affected organs. No deaths or organ-specific toxicity were observed and narcotic effects 
were reversed before the start of the next exposure. 

A sub-acute, non-guideline, whole-body inhalation study conducted with male and 
female Swiss mice is available (Weaver et al. 1951). However, due to several 
deficiencies and inadequate reporting, this study was not considered in the assessment.  

One unpublished oral study in rabbits was evaluated, but was not included in the 
assessment due to a confidentiality claim. The results of the study support the 
conclusion of the health effects assessment. 

Genotoxicity/Mutagenicity  

Dimethoxymethane was negative in a chromosomal aberration assay in Chinese 
hamster ovarian cells (Young 1990) and in an in vivo micronucleus assay in mice (Ivett 
1990). 

Dimethoxymethane produced mixed results in one Ames test (San and Kruel 1989); 
positive results were found in strains TA98 and TA100 without metabolic activation, 
while results were negative in these two strains with metabolic activation and also in all 
other strains. Since the purity of the test material was not determined in this study, it is 
possible that the positive results were produced by the presence of impurities such as 
formaldehyde, which is a known mutagen and one of the reagents used in the synthesis 
of dimethoxymethane (DFG 2013).  

A subsequent Ames test (Lambiotte et Cie SA 1996, as cited in DFG 2013), in which the 
purity of the test substance was verified to be 99.5%, showed negative results for all TA 
strains, including TA98 and TA100, with and without metabolic activation. 

No carcinogenicity studies were identified. No hyperplasia or neoplastic lesions were 
observed in a 13-week repeated dose inhalation study in rats (Hofmann 1994).  
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Reproductive/Developmental toxicity 

A whole-body inhalation study, done according to OECD guidelines (TG 414), 
(Lambiotte et Cie SA 1997, as cited in DFG 2013) was conducted in female rats to 
investigate the developmental toxicity of dimethoxymethane. Pregnant rats (n=25 for 
each concentration) were exposed to 0, 386, 1954 or 10 068 ppm (0, 1201, 6081 or 31 
334 mg/m3) of dimethoxymethane from gestational day 6 to 15 for 6 hours per day. On 
gestational day 20, a post-mortem analysis was conducted on the dams, litters were 
counted and foetuses were examined for external and skeletal malformations. Observed 
maternal effects included reversible symptoms of narcosis, reduced body weight gain 
and increased water intake in the highest concentration group. No substance-related 
adverse effects were observed in the foetuses in any group.  

One unpublished oral developmental toxicity study in rabbits was evaluated but was not 
included in the assessment due to a confidentiality claim. The results of the study 
support the conclusion of the health effects assessment. 

No reproductive toxicity studies were identified. However, no adverse effects were 
observed in male and female rat reproductive organs in repeated dose inhalation 
studies (Hofmann 1994; Lambiotte et Cie SA 1997, as cited in DFG 2013). 

 Characterization of risk to human health 

Given that no adverse effects or organ-specific toxicity were observed at inhalation 
exposures as high as 10 068 ppm in rats, and given the available information indicating 
a lack of genotoxic, mutagenic or developmental effects, dimethoxymethane is 
considered to be of low hazard potential. As such, quantitative exposure estimates were 
not derived and the risk to human health is considered to be low.  

Although there may be limitations in the health effects database, no significant 
uncertainties were identified as additional data is considered unlikely to impact the 
determination of low hazard potential for dimethoxymethane. 

 Conclusion 

Considering all available lines of evidence presented in this screening assessment, 
there is low risk of harm to the environment from dimethoxymethane. It is concluded 
that dimethoxymethane does 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 screening assessment, it is concluded 
that dimethoxymethane does not meet the criteria under paragraph 64(c) of CEPA as it 
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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 dimethoxymethane does not meet any of the criteria set 
out in section 64 of CEPA. 
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