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Synopsis 
 

The Ministers of the Environment and of Health have conducted a screening 
assessment of 1,2-benzenedicarboxylic acid, bis(2-methoxyethyl) ester 
(di(methoxyethyl)phthalate, DMEP), Chemical Abstracts Service Registry Number 117-
82-8. This substance was identified in the categorization of the Domestic Substances List 
(DSL) as a high priority for action under the Challenge. DMEP was identified as a high 
priority as it was considered to pose an intermediate potential for exposure of individuals 
in Canada and had been classified by the European Commission on the basis of 
reproductive and developmental toxicity. The substance did not meet the ecological 
categorization criteria for persistence, bioaccumulation or inherent toxicity to aquatic 
organisms. Therefore, the focus of this assessment of DMEP relates principally to human 
health risks.  
 
 According to information reported under section 71 of the Canadian Environmental 
Protection Act, 1999 (CEPA 1999), DMEP was not manufactured or imported in a 
quantity equal to or greater than the 100 kg reporting threshold or used in a quantity equal 
to or greater than the 1000 kg reporting threshold in Canada in 2006. Historically, DMEP 
was used as a plasticizer and as a paint/coating additive in Canada. The general global 
applications of DMEP have included its use as a plasticizer and solvent. 
 

Based on limited information on concentrations in environmental media and results 
from a survey under section 71 of CEPA 1999, exposure of the general population via the 
environment is expected to be low. No current presence of DMEP in consumer products 
in the Canadian marketplace was identified. The health effects associated with exposure 
to DMEP are primarily developmental and reproductive toxicity, based on limited study 
data on the substance and supported by the toxicological database for its metabolites. The 
margins between upper-bounding estimates of total daily intake of DMEP for the general 
population in Canada and exposure levels associated with critical health effects in 
experimental animals are considered to be adequately protective. 
 

On the basis of the adequacy of the margins between conservative estimates of 
exposure to DMEP from environmental media, using the concentrations in indoor dust as 
a surrogate for exposure from soil/dust, and exposure levels associated with critical 
health effect in exposed experimental animals, it is concluded that DMEP 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.  
 

DMEP does not meet the criteria for persistence or bioaccumulation as set out in the 
Persistence and Bioaccumulation Regulations. On the basis of low ecological hazard and 
probable low exposure in the environment, based on the very low usage of DMEP in 
Canada, it is concluded that this substance 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.  
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 Based on available information, it is concluded that 1,2-Benzenedicarboxylic acid, 
bis(2-methoxyethyl) ester is currently not entering, nor is it likely to enter, the 
environment. Therefore, it is concluded that it does not meet any of the criteria set out in 
section 64 of CEPA 1999. 
 

Because this substance is listed on the Domestic Substances List, its import and 
manufacture in Canada are not subject to notification under subsection 81(1). Given the 
hazardous properties of this substance, there is concern that new activities that have not 
been identified or assessed could lead to this substance meeting the criteria set out in 
section 64 of the Act. Therefore, it is recommended to amend the Domestic Substances 
List, under subsection 87(3) of the Act, to indicate that subsection 81(3) of the Act 
applies with respect to the substance so that new manufacture, import or use of this 
substance is notified and undergoes ecological and human health risk assessments. 
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Introduction 
 
The Canadian Environmental Protection Act, 1999 (CEPA 1999) (Canada 1999) requires 
the Minister of the Environment and the Minister of Health to conduct screening 
assessments of substances that have met the categorization criteria set out in the Act to 
determine whether these substances present or may present a risk to the environment or to 
human health.  
 
Based on the information obtained through the categorization process, the Ministers 
identified a number of substances as high priorities for action. These include substances 
that 
 

• met all of the ecological categorization criteria, including persistence (P), 
bioaccumulation potential (B) and inherent toxicity to aquatic organisms (iT), and 
were believed to be in commerce; and/or 

• met the categorization criteria for greatest potential for exposure (GPE) or 
presented an intermediate potential for exposure (IPE) and had been identified as 
posing a high hazard to human health based on classifications by other national or 
international agencies for carcinogenicity, genotoxicity, developmental toxicity or 
reproductive toxicity. 

  
The Ministers therefore published a notice of intent in the Canada Gazette, Part I, on 
December 9, 2006 (Canada 2006), which challenged industry and other interested 
stakeholders to submit, within specified timelines, specific information that may be used 
to inform risk assessment and to develop and benchmark best practices for the risk 
management and product stewardship of those substances identified as high priorities.  
 
The substance 1,2-benzenedicarboxylic acid, bis(2-methoxyethyl) ester 
(di(methoxyethyl)phthalate, DMEP), was identified as a high priority for assessment of 
human health risk because it was considered to present IPE and had been classified by 
another agency on the basis of reproductive and developmental toxicity. 
 
The Challenge for DMEP was published in the Canada Gazette on May 31, 2008 
(Canada 2008). A substance profile was released at the same time. The substance profile 
presented the technical information available prior to December 2005 that formed the 
basis for categorization of this substance. As a result of the Challenge, submissions of 
stakeholder interest were received. 
 
Although DMEP was determined to be a high priority for assessment with respect to 
human health, it did not meet the criteria for potential for persistence, bioaccumulation or 
inherent toxicity to aquatic organisms. Therefore, this assessment focuses principally on 
information relevant to the evaluation of risks to human health. 
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Screening assessments focus on information critical to determining whether a substance 
meets the criteria for defining a chemical as toxic as set out in section 64 of CEPA 1999. 
Screening assessments examine scientific information and develop conclusions by 
incorporating a weight of evidence approach and precaution.   
 
This screening assessment includes consideration of information on chemical properties, 
hazards, uses and exposure, including the additional information submitted under the 
Challenge. Data relevant to the screening assessment of this substance were identified in 
original literature, review and assessment documents and stakeholder research reports 
and from recent literature searches, up to January 2009 for the exposure section of the 
document and up to October 2008 for the health effects section. Key studies were 
critically evaluated; modelling results may have been used to reach conclusions. 
Evaluation of risk to human health involves consideration of data relevant to estimation 
of exposure (non-occupational) of the general population, as well as information on 
health hazards (based principally on the weight of evidence assessments of other agencies 
that were used for prioritization of the substance). Decisions for human health are based 
on the nature of the critical effect and/or margins between conservative effect levels and 
estimates of exposure, taking into account confidence in the completeness of the 
identified databases on both exposure and effects, within a screening context. The 
screening assessment does not represent an exhaustive or critical review of all available 
data. Rather, it presents a summary of the critical information upon which the conclusion 
is based. 
 
This screening assessment was prepared by staff in the Existing Substances Programs at 
Health Canada and Environment Canada and incorporates input from other programs 
within these departments. The ecological and human health portions of this assessment 
have undergone external written peer review/consultation. Comments on the technical 
portions relevant to human health were received from the National Industrial Chemicals 
Notification and Assessment Scheme (NICNAS, Australia) and scientific experts selected 
and directed by Toxicology Excellence for Risk Assessment (TERA), including Susan 
Griffin (US Environmental Protection Agency), Donna Vorhees (The Science 
Collaborative) and Lynne Haber (TERA). Additionally, the draft of this screening 
assessment was subject to a 60-day public comment period. Although external comments 
were taken into consideration, the final content and outcome of the screening risk 
assessment remain the responsibility of Health Canada and Environment Canada.  
 
The critical information and considerations upon which the assessment is based are 
summarized below. 
 

 
Substance Identity 

 
For the purposes of this document, this substance will be referred to as DMEP, derived 
from the name di(methoxyethyl)phthalate. DMEP is a clear, light-coloured, oily liquid 
with a mild aromatic odour (HSDB 2002; NICNAS 2008a). Its substance identity 
information is summarized in Table 1. 
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Table 1. Substance identity for DMEP 

Chemical Abstracts 
Service Registry Number 
(CAS RN) 

117-82-8 

DSL name 1,2-Benzenedicarboxylic acid, bis(2-methoxyethyl) ester  
National Chemical 
Inventories (NCI) 
names1 

1,2-Benzenedicarboxylic acid, bis(2-methoxyethyl) ester (AICS, 
ASIA-PAC, ENCS, SWISS, TSCA) 
Bis(2-methoxyethyl) phthalate (EINECS) 

Other names  

Bis(methoxyethyl) phthalate 
Di(methoxyethyl)phthalate 
Dimethyl glycol phthalate 
Kesscoflex MCP 
2-Methoxyethyl phthalate  
Methyl glycol phthalate 
NSC 2147 
Phthalic acid, bis(2-methoxyethyl) ester 

Chemical group (DSL 
stream) Discrete organics 

Major chemical class or 
use Phthalate ester 

Chemical formula C14H18O6 

Chemical structure 

OMe

OMe

C O

O

CH2 CH2

C O

O

CH2 CH2

 
SMILES O=C(OCCOC)c(c(ccc1)C(=O)OCCOC)c1 
Molecular mass  282.3 g/mol 

1 Abbreviations: AICS, Australian Inventory of Chemical Substances; ASIA-PAC, Asia-Pacific Substances 
Lists; CAS RN, Chemical Abstracts Service Registry Number; DSL, Domestic Substances List; 
EINECS, European Inventory of Existing Commercial Chemical Substances; ENCS, Existing and New 
Chemical Substances; NCI, National Chemical Inventories; SMILES, simplified molecular input line 
entry specification; SWISS, Swiss Giftliste 1 and Inventory of Notified New Substances; TSCA, Toxic 
Substances Control Act Chemical Substance Inventory. 

Source: NCI 2006 
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Physical and Chemical Properties 

 
Table 2 contains experimental and modelled physical and chemical properties of DMEP 
that are relevant to its environmental fate. There is uncertainty about some of the physical 
and chemical properties of DMEP. For example, estimated Log Kow values up to 2.9 and 
water solubility values as low as 900 mg/L have been reported.   
 
 
Table 2. Physical and chemical properties of DMEP 

Property  Type Value1  Temperature 
(°C)  Reference 

Melting point 
(°C) Experimental −45  PhysProp 2006 

340  PhysProp 2006 Boiling point 
(°C) 

Experimental 
 312.5  ACD 2008 

Density 
(kg/m3) Experimental 1170 15 NICNAS 

2008a  
0.030 (2.3 × 

10−4 mmHg) * 25 MPBPWIN 
2000 Vapour 

pressure (Pa) Modelled 
0.07 (5.28 × 10−4 torr) 25 ACD 2008 

9.96 × 10−4 25 EQC 2003  

2.8 × 10−8  
 25 

HENRYWIN 
2000 (group 
method) 

Henry’s Law 
constant 
(Pa·m3/mol) 

Modelled 

5.5 × 10−6  
 25 

HENRYWIN 
2000 (bond 
method) 

Experimental
(estimated by 
HPLC 
analysis) 

0.04*  Eastman Kodak 
1984 Log Kow 

Modelled 2.9  US EPA 1985 

1  PCKOCWIN 
2000 

1.6  HSDB 2002 Log Koc Modelled 

1.8 25 ACD 2008 

8500* 15–25 ChemIDplus 
Lite 2007 

Water 
solubility 
(mg/L) Experimental 9132 (distilled water) 

9024 (pH 6.9 buffer) 
9293 (building diluent 

water) 

 Eastman Kodak 
1984 
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Property  Type Value1  Temperature 
(°C)  Reference 

Not stated 900  

US EPA 1985 
cited in 
NICNAS 
2008a 

Abbreviations: Koc, organic carbon partition coefficient; Kow, octanol–water partition coefficient.  
1 Values in parentheses represent the original values as reported by the authors or as estimated by 

the models. 
* Value used as input for modelling. 

 
 
 

Sources 
 
The main source of phthalates is anthropogenic production (IPCS 1992). DMEP is 
manufactured by reacting ethylene glycol monomethyl ether with phthalic anhydride 
(Ashford 1994). Current DMEP producers are distributed in China, Mexico and Europe 
(SRI Consulting 2008).  
 
Early studies suggested the possibility of natural occurrence of phthalates in the 
environment (Mathur 1974), and recent studies showed that phthalates can be 
biosynthesized in algae (Chen 2004; Namikoshi et al. 2006). DMEP was detected in kiwi 
fruit (Li et al. 2002) and in the smoke from burning coal in China (Wang et al. 1997); 
however, it is not clear in these cases whether DMEP comes from a natural source or 
industrial contamination.  
 
According to the survey conducted under section 71 of CEPA 1999, no companies 
reported manufacturing or importing DMEP in a quantity greater than or equal to the 100 
kg reporting threshold or using DMEP in a quantity greater than or equal to the 1000 kg 
reporting threshold in Canada in 2006 (Environment Canada 2008). In the case of 
importers, the survey applied to those who import DMEP, whether alone, in a mixture, in 
a product or in manufactured items. Historically, DMEP was imported into Canada in a 
total quantity of 110 tonnes in 1986, based on information collected during Domestic 
Substances List (DSL) nomination (Environment Canada 1988). 
 
Although Harris et al. considered that the European commercial usage of DMEP was 
negligible (Harris et al. 1997), Denmark has reported a total use of 36.7 to 111.8 tonnes 
in the years 2000-2007 (SPIN 2009). The annual production and/or import of DMEP in 
the United States in 1986–2002, reported under the Inventory Update Rule, ranged from 
more than 500 000 to 1 000 000 pounds (about 230–450 metric tonnes) in 1986 and from 
10 000 to 500 000 pounds (about 4.5–230 tonnes) in 1990, 1994 and 1998; there were no 
companies reporting in 2002 in a quantity above the reporting threshold of 10 000 pounds 
(about 4.5 metric tonnes) and in 2005 in a quantity above the reporting threshold of  
25,000 pounds ( 11.36 metric tonnes) (US EPA 2002; 2006). 
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Uses 
 

No information regarding any current uses of DMEP in the Canadian marketplace has 
been identified. Based on the global decline of manufacture of DMEP and the 
information reported under the survey conducted under section 71 of CEPA 1999 
(Environment Canada 2008), use of DMEP in Canada is not expected to be significant.  
 
Uses of DMEP in food packaging, cosmetic products or pesticide products, either as an 
active ingredient or as a formulant, have not been notified in Canada (emails from Food 
Directorate, Health Products and Food Branch, Health Canada, December 1, 2008; 
Healthy Environments and Consumer Safety Branch, Health Canada, December 31, 2008; 
Pest Management Regulatory Agency, Health Canada, December 31, 2008; all 
unreferenced). In 2007, as part of a separate regulatory initiative to determine the use of 6 
particular phthalates, the Consumer Product Safety Bureau of Health Canada sampled and 
tested over 70 soft vinyl children’s products.  When the results were reported, other 
phthalates which were not the focus of the survey were also indicated when detected.  
DMEP was not detected in this survey conducted by Health Canada (email from Healthy 
Environments and Consumer Safety Branch, Health Canada, January 9, 2009; 
unreferenced). The Controlled Products Regulations established under the Hazardous 
Products Act require DMEP to be disclosed on the Material Safety Data Sheet that must 
accompany workplace chemicals when it is present at a concentration of 0.1% or greater 
as specified on the Ingredient Disclosure List (Canada 1988). Historically, DMEP was 
used as a plasticizer and as a paint/coating additive in Canada during the calendar years 
1984–1986, based on information collected during DSL nomination (Environment 
Canada 1988).  
 
The general global applications of DMEP have included its use as a plasticizer in the 
production of nitrocellulose, acetyl cellulose, polyvinyl acetate, polyvinyl chloride and 
polyvinylidene chloride intended for contact with food or drink, giving these polymeric 
materials good light resistance (Sheftel 2000), and as a solvent (Lewis 1993; Hathaway 
and Proctor 2004). DMEP can improve the durability and toughness of cellulose acetate 
and can be used in enamelled wire, film, high-strength varnish and adhesive (Shanghai 
Yancui Import and Export Co., Ltd. 2008). It can also be used in pesticide products 
internationally (Ash and Ash 1998). 
  
DMEP was not found in the US Household Products Database (HPD 2008). Historically, 
it was reported that DMEP was primarily used in the United States as a plasticizer in 
cellulose ester plastics and could be used as a solvent (US EPA 1985; Lewis 1993). 
DMEP is prohibited to be used in cosmetic products by the European Commission (EC 
2004). DMEP was detected in imported play and exercise balls and children’s toys, such 
as hoppers and inflatable water products, in Australia (NICNAS 2008a), in polyethylene 
food packaging film after ozone sterilization treatment in Austria (Steiner 1991), in the 
water stored for over a year in a polyethylene floppy plastic bag in France (Rudelle et al. 
1995) and in T-shirts (10–30 µg/kg), diapers (10–20 µg/kg) and house carpets (10–50 
µg/kg) in Germany (Pfordt and Bruns-Weller 1999). However, the Canadian data above 
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and the declining global use of DMEP in recent years suggest that these uses are not 
significant to Canada. 

 
 

Releases to the Environment 
 

Information reported under section 71 of CEPA 1999 indicated that there was no 
manufacture or import of DMEP in a quantity greater than or equal to the 100 kg 
reporting threshold or use of DMEP in a quantity greater than or equal to the 1000 kg 
reporting threshold in Canada in 2006; therefore, industrial releases are not expected to 
be significant (Environment Canada 2008). DMEP is not a target substance under the 
National Pollutant Release Inventory in Canada (NPRI 2007), the US Toxics Release 
Inventory (TRI 2006), the Australian National Pollutant Inventory (NPI 2007) or the 
Japanese Chemical Survey (JCS 2004). 
 
The historical uses of DMEP as a plasticizer and as a solvent suggest that DMEP may be 
released to the environment through various waste streams (HSDB 2002). 
 
 

Environmental Fate  
 
DMEP has a high water solubility (8500 mg/L), moderate vapour pressure (0.03 Pa) and 
very low log  Kow (0.04) and Henry’s Law constant (9.96 × 10−4 Pa·m3/mol). Thus, 
partitioning to the soil and water compartments is potentially significant, depending on 
the compartment of release and the rates of partitioning relative to other fate processes, 
such as advection and degradation. Partitioning to air and to sediments is not expected to 
be significant due to the very low Henry’s Law constant and log Koc for the substance. 
 
Based on its physical and chemical properties (Table 2), the results of Level III fugacity 
modelling (Table 3) suggest that DMEP would reside predominantly in water or soil, 
depending on the compartment of release. It should be noted that there is uncertainty 
about the water solubility and the octanol-water partition coefficient for DMEP. If the log 
Kow value is as high as 2.9, as has been reported elsewhere, partitioning to soil and 
sediment would be much higher and partitioning to water much lower than the values 
shown in Table 3. 
 
 
Table 3. Results of the Level III fugacity modelling (EQC 2003) for DMEP 

Fraction of substance partitioning to each medium (%) Substance released to: Air Water Soil Sediment 
Air (100%) 0.9 27.3 71.8 0.0 
Water (100%) 0.0 99.8 0.0 0.2 
Soil (100%) 0.0 21.6 78.4 0.0 
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Persistence and Bioaccumulation Potential 
 
Environmental Persistence  
 
Only limited empirical data regarding the persistence of DMEP were identified. A 14-day 
biodegradation test utilizing acclimated sludge microorganisms as the inoculum showed 
60.8% degradation of the test article as measured by carbon dioxide evolution (Eastman 
Kodak 1984, 1985). 
 
Additionally, the degradation of DMEP in various environmental media was predicted by 
available quantitative structure–activity relationship (QSAR) models. The results are 
summarized in Table 4. 
  
Table 4. Modelled data for degradation of DMEP 

Fate process Model and model basis Model output Expected half-
life (days)  

Air 
Atmospheric 
oxidation AOPWIN 2000  t½ = 6.6 h <2 

Ozone reaction AOPWIN 2000 n/a1 n/a 
Water 

Hydrolysis HYDROWIN 2000  t½ = 1.335 years (pH 7) 
t½ = 48.77 days (pH 8) n/a 

Biodegradation 
(aerobic) 

BIOWIN 2000 
Submodel 3: Expert Survey 
(ultimate biodegradation) 

2.82 
 “biodegrades fast” <1824 

Biodegradation 
(aerobic) 

BIOWIN 2000 
Submodel 4: Expert Survey 
(primary biodegradation) 

3.92 
 “biodegrades fast” <1824 

Biodegradation 
(aerobic) 

BIOWIN 2000 
Submodel 5: MITI linear 
probability 

0.83 
 “biodegrades fast” <1824 

Biodegradation 
(aerobic) 

BIOWIN 2000 
Submodel 6: MITI non-linear 
probability 

0.83 
 “biodegrades fast” <1824 

Abbreviations: MITI, Ministry of International Trade and Industry, Japan; n/a, not applicable; t½, half-life. 
1  Model does not provide an estimate for this type of structure. 
2  Output is a numerical score. 
3  Output is a probability score. 
 
 
In air, a predicted atmospheric oxidation half-life value of 6.6 hours (Table 4) 
demonstrates that DMEP is likely to be rapidly oxidized. The substance is not expected to 
react with other photooxidative species in the atmosphere, such as ozone. It is likely to 
degrade via direct photolysis. Therefore, it is expected that reactions with hydroxyl 
radicals will be the most important fate process in the atmosphere for DMEP. With a 
half-life of 6.6 hours via reactions with hydroxyl radicals, DMEP is considered to be not 
persistent in air.  
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The results from the BIOWIN models suggest a fast biodegradation rate for this 
substance (Table 4). The numerical score from submodel 3 indicates an ultimate 
biodegradation timeframe of weeks, and submodel 4 indicates a primary biodegradation 
timeframe of days. The probability results from submodels 5 and 6 are greater than 0.3, 
the cut-off suggested by Aronson et al. (2006) to identify substances as having a half-life 
of <60 days (based on the MITI probability models).  
 
Using an extrapolation ratio of 1:1:4 for a water:soil:sediment biodegradation half-life 
(Boethling et al. 1995), the half-life of DMEP in soil is less than 182 days, and the half-
life in sediments is less than 365 days. This indicates that DMEP is not expected to be 
persistent in soil or sediment. 
 
Based on the empirical and modelled data, DMEP does not meet the persistence criteria 
in air (half-life in air of ≥2 days), soil or water (half-lives in soil and water ≥182 days) or 
sediment (half-life in sediment ≥365 days) as set out in the Persistence and 
Bioaccumulation Regulations (Canada 2000).  
 
Potential for Bioaccumulation 
 
The experimental log Kow value of 0.04 suggests that DMEP does not have the potential 
to bioaccumulate in the environment (Table 2).  
 
No experimental bioaccumulation factor (BAF) or bioconcentration factor (BCF) data for 
DMEP were available. QSAR-modelled BAF and BCF values for DMEP are summarized 
in Table 5. According to the Persistence and Bioaccumulation Regulations (Canada 
2000), the bioaccumulation potential of a substance is assessed principally on the basis of 
its BAF value. This is because the BCF does not adequately account for the 
bioaccumulation potential of a substance via the diet, especially for substances with a log 
Kow greater than about 4.0 (Arnot and Gobas 2003).  
 
Table 5. Fish BAF and BCF predictions for DMEP 

Test 
organism Endpoint Log Kow used 

in model 
Value (L/kg 
wet weight) Reference 

Fish BAF 
 

0.04 0.9555  

 
0.04 0.9555  

Arnot and Gobas 2003 
(Gobas BAF Middle Trophic 
Level) 

 19.98 OASIS Forecast 2005 
1.11 34.12 BCFWIN 2000 

Fish 
 

BCF 
 

0.81 2.41 ACD 2008 
 
The modified Gobas BAF middle trophic level model for fish predicts a BAF of 0.9555 
L/kg, indicating that DMEP does not have the potential to bioconcentrate and biomagnify 
in the environment. This estimate includes a biotransformation rate estimate (kM) of 
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125/day. The results of BCF model calculations provide additional evidence supporting 
the low bioconcentration potential of this substance. There is uncertainty about the log 
Kow value for DMEP, upon which BCF and BAF estimates are based, but all estimates 
are much less than 5000. Based on the available empirical log Kow and kinetic-based 
modelled bioaccumulation values, DMEP does not meet the bioaccumulation criteria 
(BAF, BCF ≥ 5000) as set out in the Persistence and Bioaccumulation Regulations 
(Canada 2000). 
 
 

 Potential to Cause Ecological Harm 
 
DMEP was dissolved in 20-L containers of conditioned water to yield nominal 
concentrations of 11.7 or 117 mg/L to test acute effects in seven aquatic species (Table 
6a). The high dose caused 80% and 20% mortality in Daphnia magna and Asellus 
intermedius, respectively. No adverse effects were observed in the other five species.  
 
Table 6a. Empirical data for aquatic toxicity  

Test organism Type of 
test Endpoint Value1 Reference 

Fathead minnow (Pimephales 
promelas) 

>117 mg/L 
(>100 µL/L) 

Water flea (Daphnia magna) 56 mg/L 
(48 µL/L) 

Sideswimmer (Gammarus 
fasciatus) 

>117 mg/L 
(>100 µL/L) 

Flatworm (Dugesia tigrina) >117 mg/L 
(>100 µL/L) 

Snail (Helisoma trivolvis) >117 mg/L 
(>100 µL/L) 

Segmented worm (Lumbriculus 
variegatus) 

>117 mg/L 
(>100 µL/L) 

Pillbug (Asellus intermedius) 

Acute  
 

LC50 
 

>117 mg/L 
(>100 µL/L) 

Eastman 
Kodak 
1984, 1985 
 

Abbreviations: LC50, the concentration of a substance that is estimated to be lethal to 50% of the test 
organisms. 
1  Results in parentheses are those reported in the reference. 
 
Additionally, the aquatic toxicity of DMEP was predicted from the various QSAR 
models (Table 6b). It should be noted that model estimates for aquatic toxicity depend on 
input values for log Kow and water solubility, and that there is uncertainty about these 
values for DMEP. However, the estimated acute toxicity values are above 1 mg/L, 
indicating that the substance is not highly toxic to aquatic organisms. 
 
Table 6b. Modelled data for aquatic toxicity  

Test 
organism Type of test Endpoint Value (mg/L) Reference 
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166 TOPKAT 2004 
123 ECOSAR 2004 

452 OASIS Forecast 
2005 

33 ASTER 1999 

Fish Acute (96 h) LC50 

4.3 AIES 2003–2005 

Fish Chronic 
(32/33 d) 

Chronic 
value 14 ECOSAR 2004 

Acute (96 h) EC50 27 TOPKAT 2004 Daphnia Acute (48 h) LC50 284 ECOSAR 2004 

Daphnia Chronic (21 
d) 

Chronic 
value 225 ECOSAR 2004 

Green algae Acute (96 h) EC50 133 ECOSAR 2004 

Green algae Chronic Chronic 
value 25 ECOSAR 2004 

Abbreviations: EC50, the concentration of a substance that is estimated to cause some toxic sublethal effect 
on 50% of the test organisms; LC50, the concentration of a substance that is estimated to be lethal to 50% of 
the test organisms. 
 
The empirical data shown in Table 6a indicate that DMEP is of low toxicity to aquatic 
organisms, with an acute toxicity >1 mg/L. The modelled data shown in Table 6b agree 
with the empirical data. 
 
The potential to affect germination and the early growth of plants was determined by 
testing 10 and 100 µL/L (11.7 and 117 mg/L) solutions of DMEP. No adverse effects 
were observed in ryegrass (Lolium perenne) or lettuce (Lactuca sativa) (Eastman Kodak 
1985). These results indicate that DMEP is not highly hazardous to terrestrial plants.  
 
Some information pertaining to DMEP in the Canadian environment is presented in the 
section “Potential to Cause Harm to Human Health” below. DMEP was not detected in 
Canadian municipal sewage sludge collected from various Canadian cities from 1980 to 
1985 (detection limit not reported) (Webber and Lesage 1989). DMEP was not detected 
(detection limit not reported) in marine surficial sediment samples or in striped seaperch 
(Embiotoca lateralis) fish samples from Vancouver’s Inner Harbour (Lin et al. 2003). 
Based on the current low usage of DMEP in Canada as indicated by section 71 survey 
results and its predicted low persistence and bioaccumulation potential in the 
environment, the ecological exposure to the substance is expected to be very low. 
 
Based on the available information, DMEP does not persist in the environment and is not 
bioaccumulative, based on criteria defined in the Persistence and Bioaccumulation 
Regulations (Canada 2000). As the substance is not highly hazardous to aquatic 
organisms and terrestrial plants and exposure potential is very low, DMEP is unlikely to 
cause ecological harm in Canada. 
 
Uncertainties in Evaluation of Ecological Risk 
 
Only limited experimental data for the biodegradation of DMEP were identified. Gaps in 
available experimental data as well as in available values of some key physical and 
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chemical properties were largely filled with QSAR model predictions. Although there are 
uncertainties associated with the use of QSAR models to estimate chemical and 
biological characteristics, in light of the similarity in results achieved from both 
experiments and QSAR modelling pertaining to the ecological toxicity of DMEP, as well 
as the current low usage of this substance in Canada, there is confidence that DMEP is 
unlikely to cause ecological harm. 
 
There is uncertainty about the water solubility and the octanol-water partition coefficient 
(log Kow) for DMEP. In this assessment we have used a water solubility of 8500 mg/L 
and a log Kow of 0.04 for modelling purposes. Elsewhere (NICNAS 2008a), a water 
solubility of 900 mg/L and a log Kow up to 2.9 have been reported. Even though there is 
uncertainty about the octanol-water partition coefficient and the water solubility of 
DMEP, this does not affect the conclusion that the substance is not bioaccumulative 
according to the Persistence and Bioaccumulation Regulations (Canada 2000) and is not 
highly toxic to aquatic organisms.  
 
 

Potential to Cause Harm to Human Health 
 
Exposure Assessment 
 
Limited data are available in regards to the concentrations of DMEP in environmental 
media or foods in Canada or in other countries. DMEP was detected in a natural water 
source (location and nature of the water source were not reported) at concentrations 
ranging from below the detection limit (detection limit not reported) to 0.7 µg/L (Kang 
and Lee 1988). In addition, DMEP was not detected in 1980 at the Inner Harbor 
Navigation Channel of Lake Pontchartrain, New Orleans, Louisiana (detection limit not 
reported) (McFall et al. 1985) or in surface water or rainwater samples in the North 
Rhine-Westfalia region of Germany in 1991–1992 (detection limit not reported) 
(Furtmann 1995).  
 
DMEP was detected in indoor dust collected from vacuum cleaner bags (samples were 
sieved, and only those particles smaller than 63 µm were analysed) in a survey conducted 
by the Hamburg Environmental Protection Authority from 1998 to 2000 in 65 apartments 
in Hamburg, Germany. DMEP was detected in 49 samples to a maximum concentration 
of 17 mg/kg (50th percentile = 2 mg/kg; 95th percentile = 8 mg/kg). The authors 
speculated that the phthalates detected in indoor dust originated from the use of consumer 
products (Kersten and Reich 2003). Although DMEP was not detected in house dust or 
upholstery fabrics in Lower Saxony, Germany, in 1999, it was detected in house carpets 
up to concentrations of 50 µg/kg (Pfordt and Bruns-Weller 1999). 
 
DMEP was not detected in Canadian municipal sludge (including stabilized, waste 
activated and raw sludge) collected from Vancouver, Edmonton, Calgary, Winnipeg, 
Toronto, Burlington, Halifax, Hamilton or Kitchener during 1980–1985 (detection limit 
not reported) (Webber and Lesage 1989). In the United Kingdom, DMEP was detected in 
raw sewage at concentrations of 2.82 ± 4.28 µg/L in 2001–2002. After primary treatment, 
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the majority of DMEP was detected in the sludge at concentrations of 21.9 ± 7.54 µg/g 
dry weight. The concentration of DMEP in the primary effluent water was 1.61 ± 1.94 
µg/L and then decreased to below the detection limit in the effluent water after further 
treatments (detection limit for DMEP not reported; for other phthalates in the same study, 
the detection limit ranged from 28.4 to 48 ng/L) (Oliver et al. 2005). 
 
DMEP was not detected (detection limit not reported) in marine surficial sediment 
samples at four locations (total of 16 samples) at False Creek, a residential/industrial area 
of Vancouver’s Inner Harbour (Lin et al. 2003). Additionally, DMEP was not detected in 
sediments in the rivers Rhine, Weser, Aller and Diemel, in the North Rhine-Westfalia 
industrial harbours and in the West German Channels in Germany (Furtmann 1995). 
However, DMEP was detected in sediments from a river estuary and urban lakes in 
China, to a maximum concentration of 155 ng/g dry weight (Zeng et al. 2005; Liu et al. 
2007). 
 
DMEP was not detected (detection limit not reported) in striped seaperch (Embiotoca 
lateralis) fish samples collected from three locations (total of nine samples) at False 
Creek of Vancouver’s Inner Harbour (Lin et al. 2003). DMEP was detected in kiwi fruit 
at an unknown concentration in China (Li et al. 2002) and in plastic foil–packed nutmeg 
at a concentration of 10 µg/kg in Germany (Pfordt and Bruns-Weller 1999); it was not 
detected in plastic foil–packed almonds or hazelnuts, raw or consumer milk, creams, 
breast milk or glass-bottled baby foods in Germany (detection limit 10 µg/kg) (Pfordt and 
Bruns-Weller 1999). Additionally, DMEP was not detected in the innards of livestock 
(animal origin unknown), including livers of pigs, ducks, cattle and chickens and hearts 
of pigs and ducks, in China. The detection limit was 3.30 µg/kg (Lin et al. 2008). 
 
Because of the lack of sufficient information on DMEP concentrations in Canadian 
environmental media, available environmental concentrations from other countries were 
reviewed with respect to the quality and relevance of the data. The concentrations of 
DMEP measured in indoor dust in Germany were considered relevant and appropriate for 
use as a surrogate for soil/dust in order to estimate the upper-bounding intake from 
environmental media for the general population of Canada. This is based on the rationale 
that the data are relatively recent and are from a country with a marketplace and historic 
use of consumer products that are likely similar to those in Canada. The other studies in 
which DMEP was detected either did not provide enough information to be used reliably 
or were from locations where the manufacturing and use patterns of DMEP likely differ 
from those in Canada. Although intake calculations from soil/dust also include exposure 
to outdoor soil, using DMEP levels in indoor dust as a surrogate for outdoor soil is 
considered conservative due to limited, if any, commercial activity in regards to DMEP 
in Canada in recent years and therefore likely limited release of DMEP to environmental 
media. Also, as DMEP is not persistent, any levels from historical uses would have 
largely been degraded over time.  
 
Based on the levels of DMEP measured in indoor dust in Germany, used as a surrogate 
for exposure from soil/dust, the estimated total daily intake from ingestion of dust/soil for 
different age groups of the general population in Canada ranges from 0.01 µg/kg of body 
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weight (kg-bw) per day for the population aged 12 and older to 0.11 µg/kg-bw per day 
for toddlers (aged 6 months to 4 years) (Appendix 1). Dermal exposure to DMEP from 
indoor dust was also estimated and ranged from 0.14 to 0.19 µg/kg-bw per day based on 
a 100% dermal absorption rate due to the lack of chemical-specific data (Appendix 2). 
Therefore, these values represent very conservative dermal exposure estimates. Although 
indoor dust can also be inhaled, the available information does not permit a quantitative 
estimate of inhalation exposure from indoor dust.  
 
Use of consumer products containing DMEP could also be a source of exposure to 
DMEP. However, no submission reported under section 71 of CEPA 1999 indicated that 
DMEP would be present in consumer products in Canada (Environment Canada 2008).  
 
It is possible that imported products containing DMEP may exist in the Canadian 
marketplace; however, available information does not permit quantification of the 
exposure. In addition, current information suggests that for the general population of 
Canada, exposure to DMEP in consumer products would not be significant. 
 
Confidence in the exposure database is considered moderate to low, as little information 
is available with respect to the concentrations of DMEP in Canadian environmental 
media or the current use patterns of DMEP in the Canadian marketplace. However, as no 
company in Canada reported manufacturing, importing or using DMEP in a quantity 
greater than or equal to the reporting thresholds in 2006 (Environment Canada 2008), 
there is confidence that exposure to DMEP for the general public in Canada, both from 
environmental media and through possible use of consumer products containing DMEP, 
is not significant. Additionally, there is uncertainty as to what amount of indoor dust can 
be inhaled, and the total daily intake of DMEP might be higher than estimated above. 
  
Health Effects Assessment 
 
The available health effects information for DMEP is summarized in Appendix 3. 
 
The European Commission has classified DMEP as a Category 2 substance with risk 
phrase R61 (“May cause harm to the unborn child”) and as a Category 3 substance with 
risk phrase R62 (“Possible risk of impaired fertility”) (ESIS 2008). This classification 
was based mainly on a limited dataset on DMEP, supported by the fact that DMEP is 
metabolized quickly to a well-characterized reproductive and developmental toxicant, 2-
methoxyethanol (2-ME) (ECB 1994, 1995). A health risk assessment on 2-ME, a priority 
substance under CEPA 1999, was completed by the Government of Canada earlier 
(Canada 2002), and 2-ME has been added to the List of Toxic Substances for risk 
management (Environment Canada 2006). 
 
DMEP-induced testicular effects were observed in rats following acute or 2-week gavage 
administration (Cassidy et al. 1983; Eastman Kodak 1985). Significant reductions in 
absolute and relative testis weights with seminiferous tubule atrophy and sperm 
degeneration and the appearance of giant spermatids were observed at 1000 mg/kg-bw 
per day in the 2-week study; a no-observed-adverse-effect level (NOAEL) of 100 mg/kg-
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bw per day for testicular effects was identified (Eastman Kodak 1985). Significantly 
reduced testis weights and increased abnormal sperm levels were also observed in the 
gavage study at a higher dose level (1500 mg/kg-bw) following single dosing (Cassidy et 
al. 1983). In addition, DMEP-elicited reproductive effects were studied by other routes of 
exposure. Significantly reduced relative testis weights were observed in mice 
administered DMEP by intraperitoneal (i.p.) injection for 6 weeks at a dose level of 250 
mg/kg-bw per day, the only dose tested and the lowest-observed-adverse-effect level 
(LOAEL) (Calley et al. 1966). A significantly reduced incidence of pregnancy and 
reduced implantations were observed in a dominant lethal assay in mice at a dose level of 
2380 mL/kg-bw (2785 mg/kg-bw, the highest dose tested), in which male mice were 
administered DMEP by a single i.p. injection prior to mating with females (Dillingham 
and Autian 1973; Singh et al. 1974). However, DMEP was not found to have estrogenic 
activity in vitro using a recombinant yeast screen assay (Harris et al. 1997). 
 
Developmental effects of DMEP were observed in rats following oral (gavage) 
administration on gestation days 6 to 16 (Krasavage 1991). Significantly reduced pup 
body weight gain and slightly reduced pup survival from day 1 to 5 postpartum were 
observed at the lowest dose tested (60 mg/kg-bw per day, LOEL). At a higher dose level 
(180 mg/kg-bw per day), significantly reduced pup survival and pup body weight gain as 
well as pup abnormalities, including a shortened lumbosacral region, acauda and 
filamentous tails, were observed. At the highest dose (600 mg/kg-bw per day), complete 
resorption of the litters were observed in the presence of maternal toxicity (significantly 
reduced body weight gain and mean body weight, as well as decreased food 
consumption). A NOEL for maternal toxicity was identified as180 mg/kg-bw per day. In 
addition, single or multiple i.p. injections of DMEP during the fetal organogenesis period 
also induced developmental effects in rats. Significantly increased fetal resorption and 
fetal death, decreased fetal body weight and an increased incidence of gross and skeletal 
malformations and retardation as well as fetal abnormalities in brain and heart, and 
atrophy of the testes and kidneys were observed at 1.03 mmol/kg-bw (291 mg/kg-bw, 
lowest dose tested) and above; maternal effects were not examined in these studies 
(Singh et al. 1972, 1974; Parkhie et al. 1982; Campbell et al. 1984; Ritter et al. 1985). A 
no-effect level for the developmental toxicity of DMEP could not be established. 
 
Additionally, developmental neuronal toxicity elicited by DMEP was observed in 
cultured chick embryos (Bower et al. 1970).  
 
The mutagenic potential of DMEP was evidenced in the above-mentioned dominant 
lethal test in mice. Male ICR mice given a single i.p. injection of DMEP were mated with 
untreated female mice. Significantly reduced mean live fetuses per pregnancy and mean 
implants per pregnancy and increased early fetal death were observed in the highest dose 
group (2.38 mL/kg-bw, equivalent to 2785 mg/kg-bw) (Dillingham and Autian 1973; 
Singh et al. 1974). In addition, limited in vitro studies revealed that DMEP induced 
mutation in Salmonella typhimurium TA98 in the absence of metabolic activation, but 
negative results were obtained with S. typhimurium TA100 with or without metabolic 
activation and with TA98 with metabolic activation (NTP 1993). 
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ertain. 

                                                

In addition, haematological effects as well as thymic effects, exhibiting a limited dose–
response relationship, were observed in a short-term oral study at 100 mg/kg-bw per day 
and above in male rats. The purity of the test material in this study was 78%, which may 
have introduced some confounding factors (Eastman Kodak 1985). 
 
A five-generation oral study with very limited data reported did not reveal any chronic 
effects induced by DMEP in rats given up to 900 mg/kg diet per day (45 mg/kg-bw per 
day)1, and no signs of reproductive toxicity or carcinogenicity were observed in this 
study (Lefaux 1968). As well, human-relevant carcinogenicity has not been recognized 
for 2-ME or other glycol ethers (ECETOC 2005). Although some phthalates induced 
various tumours in experimental animals (NICNAS 2008b), the relevance of these data to 
DMEP carcinogenicity and to humans is unc
 
Few adequate studies were identified in which DMEP was administered to laboratory 
animals by routes that are relevant to human exposure (i.e., oral, dermal or inhalation). 
However, it should be noted that one of the metabolites of DMEP, 2-ME, has been 
intensively investigated and assessed by the Government of Canada (Canada 2002). It has 
been noted that DMEP rapidly underwent hydrolysis to mono-2-methoxyethyl phthalate 
(MMEP) and 2-ME in rats (Parkhie et al. 1982; Campbell et al. 1984; Ritter et al. 1985). 
2-ME is further oxidized to methoxyacetic acid (MAA), which is the proximate teratogen 
(Canada 2002). DMEP as well as its metabolites can be readily transported across the 
placenta (Parkhie et al. 1982), and their clearance from the placenta is also rapid. 
However, the rat fetus appears to have little or no ability to hydrolyse DMEP to the 
monoester in in vivo and in vitro assays (Campbell et al. 1984; Yonemoto et al. 1984). 
Investigators have observed that DMEP, 2-ME and MAA showed equally potent 
teratogenicity at 2.07 and 4.17 mmol/kg-bw dose levels (Ritter et al. 1985) and that 
DMEP and 2-ME showed similar teratogenicity at the 2.49 mmol/kg-bw dose level 
(Campbell et al. 1984); however, intraperitoneally injected MMEP at 2.49 mmol/kg-bw 
did not induce significant teratogenicity in Wistar rats, and the authors speculated that the 
pharmacokinetics of injected MMEP might be different from those of MMEP 
metabolized from DMEP in vivo (Campbell et al. 1984). 
 
The Government of Canada assessment of 2-ME considered its critical health effects to 
be reproductive and developmental toxicity, as well as effects on the haematological, 
immune and nervous systems (Canada 2002). A brief synopsis of some of the key data 
for 2-ME follows. 2-ME was consistently toxic to the male reproductive system in 
multiple species of experimental animals exposed by the oral, dermal or inhalation routes 
of administration (Canada 2002). Effects on the female reproductive system, such as 
changes in oestrous cycle and hormone levels and atrophy of reproductive organs, have 
also been associated with oral exposure to 2-ME (Canada 2002). The lowest oral and 
dermal LO(A)ELs for the reproductive toxicity of 2-ME were, respectively, 25 mg/kg-bw 
per day in rabbits, with a NO(A)EL of 12.5 mg/kg-bw per day (Foote et al. 1995; 
Berndtson and Foote 1997); and 625 mg/kg-bw per day in rats (Feuston et al. 1989). The 

 
1 Original report did not state clearly what the actual dosage was. This dose was estimated based on the 
assumption that DMEP was applied to rats in diet.  
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lowest inhalation lowest-observed-(adverse-)effect concentration (LO(A)EC) was 30 
parts per million (ppm) (93 mg/m3) in rabbits (Miller et al. 1983).  
 
2-ME also consistently induced developmental toxicity, including fetal malformations, 
mainly in the cardiovascular system, kidney and skeletal systems, in oral, dermal and 
inhalation studies in several species of experimental animals (Canada 2002). The lowest 
oral effect level for the developmental toxicity of 2-ME was 12 mg/kg-bw per day (the 
lowest dose tested) in a gavage study in monkeys, evidenced by increased fetal death and 
resorption (Scott et al. 1989). The lowest inhalation LO(A)EC of 2-ME was identified to 
be 10 ppm (31 mg/m3) in rabbits, with a no-observed-(adverse-)effect concentration 
(NO(A)EC) of 3 ppm (9 mg/m3) (Hanley et al. 1984a, b). Developmental effects were 
observed following dermal application of 2-ME at approximately 48 mg/kg-bw per day 
or more in rats (Hellwig 1993).  
 
2-ME-induced neurological effects were observed in rats and mice following acute or 
short-term inhalation exposure at concentrations of 25 ppm (78 mg/m3) or greater 
(Goldberg et al. 1962; Nelson et al. 1984). 2-ME-induced immunosuppression was 
observed in rats exposed orally at 50 mg/kg-bw per day and above (Smialowicz et al. 
1992, 1993) or dermally at 300 mg/kg-bw per day and above (Williams et al. 1995). 
Often thymus weight decreases were observed in those studies at lower dose levels. Mice 
appear to be less sensitive than rats (Canada 2002). 2-ME-induced significant alterations 
of haematological parameters were consistently observed in experimental animals acutely 
or repeatedly exposed orally at 70 mg/kg-bw per day and above (NTP 1993), dermally at 
1000 mg/kg-bw per day (Hobson et al. 1986) or via inhalation at 3 ppm (9.33 mg/m3) and 
above (Hanley et al. 1984a, b).  
 
In addition, effects on neuronal, haematological, immunological and male reproductive 
systems and increased risk of spontaneous abortion were observed in human workers 
exposed to 2-ME, along with other chemicals or glycol ethers. However, these data were 
not conclusive owing to confounding exposure factors (Canada 2002). 
 
The confidence in the toxicity dataset for DMEP is considered moderate, as some 
experimental data are available for the developmental and reproductive toxicity, short-
term and acute toxicity, and genetic toxicity of DMEP, but not all of them were 
conducted by relevant exposure routes (i.e., oral, dermal and inhalation). Additionally, 
there is uncertainty regarding the chronic effects or carcinogenicity of DMEP, as only 
limited information was identified, and potential genotoxicity of DMEP was suggested in 
the data available. However, as DMEP shares a similar mode of action with 2-ME, a 
downstream metabolite of DMEP, by generating a common metabolite, MAA, there is 
confidence that DMEP would have a toxicity profile similar to that of 2-ME, although 
there may be quantitative differences in potency. 
 
Characterization of Risk to Human Health 
 
Based principally on the weight of evidence classification of DMEP by the European 
Commission as a Category 2 substance for its developmental toxicity and as a Category 3 
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substance for its reproductive toxicity (ESIS 2008) as well as the consideration of 
available relevant data, the critical effects for characterization of risk to human health for 
DMEP are developmental and reproductive toxicity. Therefore, margins of exposure are 
derived between lowest exposure levels associated with induction of these effects and 
conservative estimates of population exposure to DMEP. 
 
The principal source of exposure to DMEP for the general population is expected to be 
indoor dust. A comparison between the lowest effect level for developmental toxicity (60 
mg/kg-bw per day, gavage) (Krasavage 1991) and the maximum intake estimate (0.11 
µg/kg-bw per day) based on the concentration of indoor dust (Kersten and Reich 2003) 
results in large margins of exposure of approximately 5 orders of magnitude.  
 
Although minor haematological and thymic effects were observed at 100 mg/kg-bw per 
day in male rats orally administered DMEP in a short-term study (Eastman Kodak 1985), 
given the lack of a clear dose–response relationship for these effects and the low purity of 
test materials (78%) in this study, it was considered that this study provided only limited 
information regarding DMEP toxicity. However, if this study is used in a conservative 
estimate of margins of exposure, these margins would be in the range of 6 orders of 
magnitude. 
 
As to potential dermal exposure from indoor dust, the margins between very conservative 
dermal exposure estimates (ranging from 0.14 to 0.19 µg/kg-bw per day) plus the total 
daily intake estimates (ranging from 0.01 to 0.11 µg/kg-bw per day) and the exposure 
levels associated with critical health effects (i.e., developmental and reproductive 
toxicity) or the slight haematological and thymic effects are large.  
 
In light of only limited toxicity data available for DMEP, the exposure levels associated 
with critical health effects for the metabolites of DMEP, 2-ME or MAA, for which 
intensive toxicity investigation has been conducted (see Canada 2002 and summary for 2-
ME above for details), were compared with the exposure estimates for DMEP, and the 
margins are still large (e.g., 5 orders of magnitude using the lowest oral LOAEL for 2-
ME of 12 mg/kg-bw per day in experimental animals). These margins of exposure are 
considered adequate to account for uncertainties and data gaps in the database in light of 
the conservative nature of the estimates of daily intake and conservative selection of 
critical effect levels in the experimental studies. 
 
Available data do not indicate the existence of consumer products containing DMEP in 
the Canadian marketplace. Therefore, exposure to DMEP via consumer products is not 
expected to be significant.  
 
Uncertainties in Evaluation of Risk to Human Health 
 
There is uncertainty regarding the actual concentrations of DMEP in Canadian 
environmental media owing to a lack of, or limited, recent Canadian-specific data; 
however, based on the information available, exposures are expected to be very low. In 
addition, there is uncertainty with respect to the estimates of total daily intake for the 
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general population of Canada, based on the DMEP concentration in indoor dust measured 
in Germany, as inhalation of the small particulates in the dust would increase the total 
daily exposure to DMEP from this type of source. However, in light of the large margins 
of exposure, it is not anticipated that resolution of these uncertainties would have a 
significant impact on the conclusions. Furthermore, there is uncertainty regarding the 
potential presence of DMEP in some imported goods, although a survey for other 
phthalates conducted by the Consumer Product Safety Bureau of Health Canada in 2007 
did not indicate its presence in the products tested. 
 
There is uncertainty regarding the exposure levels associated with critical health effects, 
as the toxicity dataset is limited, some studies for reproductive and developmental 
toxicity were conducted through unconventional routes of exposure and often only one 
dose level was tested. However, given the large margins between the exposure levels 
associated with critical health effects for the metabolites of DMEP, 2-ME or MAA, for 
which intensive toxicity investigation has been conducted, and the exposure estimates for 
DMEP, there is confidence that current margins of exposure for DMEP are adequately 
protective for the general population of Canada. Additionally, there is some uncertainty 
regarding differences in sensitivity to exposure to DMEP between experimental animals 
and humans in view of the paucity of epidemiological data and the lack of sufficient data 
in animal and human systems on differences (or similarities) in toxicokinetics, 
toxicodynamics and mode of action. As well, there is uncertainty with respect to the 
potential carcinogenicity of DMEP due to lack of appropriate long-term studies (although 
one limited study was negative). In addition, the available information from genotoxicity 
tests suggests that DMEP has the potential to directly interact with genetic material.  
 
 

Conclusion 
 
Based on the information presented in this screening assessment, it is concluded that 
DMEP is not entering the environment in a quantity or concentration or under conditions 
that have or may have an immediate or long-term effect on the environment or its 
biological diversity or that constitute or may constitute a danger to the environment on 
which life depends. 
 
Based upon consideration of the margins of exposure between conservative estimates of 
exposure to DMEP from environmental media and exposure levels associated with 
critical effects of DMEP (i.e., reproductive and developmental toxicity in experimental 
animals), it is concluded that DMEP not be considered “toxic” as defined in paragraph 
64(c) of CEPA 1999: that is, DMEP is not a substance 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 concluded that DMEP does not meet the criteria in section 64 of CEPA 1999. 
Additionally, DMEP does not meet the criteria for persistence or bioaccumulation 
potential as set out in the Persistence and Bioaccumulation Regulations (Canada 2000).  
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Appendix 1. Upper-bounding estimates of daily intake of DMEP from indoor dust 
by the general population in Canada 
 

Estimated intake (µg/kg-bw per day) of DMEP by various age groups 
0–0.5 years1,2,3  

Route of 
exposure Breast 

milk fed 
Formula 

fed 

Not 
formula 

fed 

0.5–4 
years4 

5–11 
years5 

12–19 
years6 

20–59 
years7 

60+ 
years8 

Soil/dust9 0.07 0.07 0.07 0.11 0.04 0.01 0.01 0.01 
Total intake 0.07 0.07 0.07 0.11 0.04 0.01 0.01 0.01 

1 No data were identified on concentrations of DMEP in breast milk. 
2 Assumed to weigh 7.5 kg and to ingest 30 mg of soil/dust per day (Health Canada 1998).  
3 For exclusively formula-fed infants, intake from water is synonymous with intake from food. No 

relevant data on concentrations of DMEP in drinking water or formula were identified for Canada or 
elsewhere.  

4 Assumed to weigh 15.5 kg and to ingest 100 mg of soil/dust per day (Health Canada 1998). 
5 Assumed to weigh 31.0 kg and to ingest 65 mg of soil/dust per day (Health Canada 1998). 
6 Assumed to weigh 59.4 kg and to ingest 30 mg of soil/dust per day (Health Canada 1998). 
7 Assumed to weigh 70.9 kg and to ingest 30 mg of soil/dust per day (Health Canada 1998). 
8 Assumed to weigh 72.0 kg and to ingest 30 mg of soil/dust per day (Health Canada 1998). 
9  DMEP was detected in indoor dust from 1998 to 2000 in 65 apartments in Hamburg, Germany, at a 

maximum concentration of 17 mg/kg (Kersten and Reich 2003). This was used as a surrogate for 
exposure from soil/dust. 
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Appendix 2. Upper-bounding estimates of dermal exposure to DMEP from indoor 
dust by the general population in Canada 
 

Estimated intake (µg/kg-bw per day) of DMEP by various age groups Route of 
exposure 0–6 

months1 
0.5–4 
years2 

5–11 
years3 

12–19 
years4 

20–59 
years5 

60+ 
years6 

Dermal exposure 
to dust/soil7 0.19 0.15 0.15 0.14 0.18 0.17 

1  Assumptions: body weight of 7.5 kg (Health Canada 1998); surface area of hands, arms, legs and feet of 
1695 cm2 (Health Canada 1995); adherence rate of dust to skin of 0.05 mg/cm2 per day and exposure 
frequency of 24 h/day (Environ 2003a, b); absorption factor of 1 for DMEP was assumed due to the lack 
of substance-specific data. 

2  Assumptions: body weight of 15.5 kg (Health Canada 1998); surface area of hands, arms, legs and feet of 
2890 cm2 (Health Canada 1995); adherence rate of dust to skin of 0.05 mg/cm2 per day and exposure 
frequency of 22 h/day (average of 1- to 2-year-old child and 3- to 5-year-old child) (Environ 2003a, b); 
absorption factor of 1 for DMEP was assumed due to the lack of substance-specific data. 

3  Assumptions: body weight of 31.0 kg (Health Canada 1998); surface area of hands, arms, legs and feet of 
5120 cm2 (Health Canada 1995); adherence rate of dust to skin of 0.07 mg/cm2 per day (average of 3- to 
5-year-old child, 6- to 8-year-old child and 9- to 11-year-old child) and exposure frequency of 18 h/day 
(average of 3- to 5-year-old child, 6- to 8-year-old child and 9- to 11-year-old child) (Environ 2003a, b); 
absorption factor of 1 for DMEP was assumed due to the lack of substance-specific data. 

4  Assumptions: body weight of 59.4 kg (Health Canada 1998); surface area of hands, arms, legs and feet of 
9390 cm2 (Health Canada 1995); adherence rate of dust to skin of 0.07 mg/cm2 per day and exposure 
frequency of 17 h/day (Environ 2003a, b); absorption factor of 1 for DMEP was assumed due to the lack 
of substance-specific data. 

5  Assumptions: body weight 70.9 kg (Health Canada 1998); surface area of hands, arms, legs and feet of 
10 555 cm2 (Health Canada 1995); adherence rate of dust to skin of 0.07 mg/cm2 per day and exposure 
frequency of 24 h/day (Environ 2003a, b); absorption factor of 1 for DMEP was assumed due to the lack 
of substance-specific data. 

6  Assumptions: body weight of 72.0 kg (Health Canada 1998); surface area of hands, arms, legs and feet of 
10 555 cm2 (Health Canada 1995); adherence rate of dust to skin of 0.07 mg/cm2 per day and exposure 
frequency of 24 h/day (Environ 2003a, b); absorption factor of 1 for DMEP was assumed due to the lack 
of substance-specific data. 

7  DMEP was detected in indoor dust from 1998 to 2000 in 65 apartments in Hamburg, Germany, at a 
maximum concentration of 17 mg/kg (Kersten and Reich 2003). 

 

Example Calculation 

Scenario Assumptions  Estimated 
exposure 

Exposure 
to indoor 
dust  

Dermal – Child 0.5–4 years of age  
 
Suggested by Environ (2003a, b) for a child less than 1 year old: Concentration 
of DMEP in house dust (Cdust) is 17 mg/kg (Kersten and Reich 2003). 
Conversion factor of 1 × 10−6 (CF1), adherence rate of dust to skin (ARdust) of 
0.05 mg/cm2 per day, exposed skin surface area (Sat) (hands, arms, legs and feet) 
of 2890 cm2 (Health Canada 1995), exposure frequency at home (EFh) of 22 
h/day, conversion factor (CF2) of 0.0417 day/h, body weight of 15.5 kg (Environ 
2003a, b), and absorption factor for the dermal route (AFd) assumed to be 1.  
 
Dose rate = Cdust × CF1 × ARdust × Sat × AFd × EFh × CF2 / BW 
 
= 17 mg/kg × 1 × 10−6 kg/mg × 0.05 mg/cm2 per day × 2890 cm2 × 1 × 22 h/day 
× 0.0417 day/h / 15.5 kg  

0.15 
µg/kg-bw 
per day 
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Example Calculation 

Scenario Assumptions  Estimated 
exposure 

 
= 0.000 15 mg/kg-bw per day 
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Appendix 3. Summary of health effects information for DMEP  
 

Endpoint Lowest effect levels1/Results 
Laboratory animals and in vitro 
Acute toxicity  Lowest oral LD50 (guinea pig) = 1600 mg/kg-bw (Fassett 1963) 

 
[additional studies in guinea pigs, mice and rats, with LD50s ranging from 2750 to 
>4400 mg/kg-bw: Fassett 1963; Lefaux 1968; Eastman Kodak 1985] 
 
Lowest dermal LD50 (guinea pig) = >10 mL/kg-bw (>11 710 mg/kg-bw) 
(Fassett 1963) 
 
[additional study: LD50 = >20 mL/kg-bw (>23 420 mg/kg-bw), test material 
purity was 78%, Eastman Kodak 1985] 
 
Lowest inhalation LC50 (rat, 6 h) between 700 and 1595 ppm (Fassett 1963)2 
[no additional studies identified] 
 
Lowest oral LO(A)EL (male rats) = 1500 mg/kg-bw, based on significantly 
reduced mean testes weights and increased abnormal sperm counts. Those effects 
were not observed at 1000 mg/kg-bw (Cassidy et al. 1983). 
 
[additional study by other routes of exposure (Calley et al. 1966):  
- acute central nervous system (CNS) depression measured by hexobarbital 
narcosis was noted in mice intraperitoneally administered 500 mg DMEP/kg-bw  
- CNS depression electroencephalogram pattern was observed in rabbits 
intravenously administered 50 mg DMEP/kg-bw repeatedly through the 
cannulated external jugular vein directly into the heart  
- increased respiratory rate was observed in the intravenously administered 
rabbits as well] 

Short-term repeated-
dose toxicity 
 

Oral LOEL = 100 mg/kg-bw per day (lowest dose tested in male rats, 5/group, 
gavage, 12 treatments within 16 days; test material purity was 78%), based on 
slightly but significantly reduced haemoglobin and haematocrit values and minor 
thymic medullary haemorrhage. The authors speculated that the method of 
euthanasia used might have caused the thymic haemorrhage. At a higher dose 
level (1000 mg/kg-bw per day), relative and absolute thymus and testes weights 
were greatly reduced; absolute but not relative liver weights were somewhat 
reduced; absolute kidney weights were reduced while relative kidney weights 
were increased; body weight gain and food intake were significantly reduced. 
Significantly reduced absolute white cell counts and platelet counts were also 
observed at the higher dose level, along with slightly reduced red blood cell 
counts, decreased haemoglobin concentration and haematocrit and slightly 
increased granulocyte counts. In addition, thymic and testicular atrophy in 
seminiferous tubules, degeneration of sperm in the seminiferous tubules and 
epididymis, the presence of giant spermatids and atrophy of accessory sex organ 
in the animal dying on day 11 were observed at the higher dose, along with slight 
decreases in some enzyme activities, including alanine aminotransferase, 
aspartate aminotransferase and sorbitol dehydrogenase, and creatinine levels 
(Eastman Kodak 1985). 
[no additional studies identified] 
 
Inhalation NOEC = 145 ppm (rats, 6 h/day for 62 days). No animal deaths or 
any symptoms were reported (Fassett 1963).2 
[no additional studies identified] 
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Endpoint Lowest effect levels1/Results 
No short-term dermal study was identified. 
 
[additional short-term study conducted via i.p. administration in mice: reduced 
testes weights were observed at 250 mg/kg-bw per day (the only dose tested), 
along with acute peritonitis and periportal hepatitis in the liver and 
extramedullary haematopoiesis in both liver and spleen; for details, see 
reproductive toxicity section below (Calley et al. 1966)] 

Subchronic toxicity No study was identified. 
Chronic toxicity/ 
carcinogenicity 

Oral NOEL = 900 mg/kg diet3 per day (45 mg/kg-bw per day, the highest dose 
tested), based on an oral study in rats with very limited experimental details. 
Diets containing 300, 500 and 900 mg DMEP/kg were administered to rats for up 
to five generations. In three cases, the growth curves were ascertained for males 
and females. A certain number of male animals were kept on these three diets for 
21 months with a view to detecting any possible carcinogenic effects. A further 
five generations of rats were investigated with a 300 mg/kg diet and three 
generations with 500 and 900 mg/kg. The individual growth curves for five 
successive generations of males or females could be superimposed on those of 
controls. On the 900 mg/kg diet, any differences observed were not statistically 
significant. The weights of treated animals were similar to those of controls. No 
pathological symptoms were observed, nor were any lesions or anomalies found, 
and the weights of organs (liver, kidneys, lungs, heart and brain) showed no 
significant differences. Reproduction was normal. No anomalies were found in 
parturition or nursing with female rats of various generations. To sum up, the 
author stated that the substance has a low toxicity and is not carcinogenic (Lefaux 
1968). 

Reproductive toxicity Lowest oral LOAEL = 1000 mg/kg-bw per day (male rats, 5/dose, gavage, 12 
treatments over 16 days). Significant reductions in absolute and relative testis 
weights with seminiferous tubule atrophy and sperm degeneration and the 
presence of giant spermatids were observed. NOAEL = 100 mg/kg-bw per day 
(Eastman Kodak 1985). 
[additional oral study: single administration via gavage in male rats, 5/group; 
animals were examined on day 12. Significant reduction in testes weight and 
significant increases in abnormal sperm levels were observed at the 1500 mg/kg-
bw dose level and above, but not at the 1000 mg/kg-bw dose level (Cassidy et al. 
1983).] 
 
No reproductive toxicity study via dermal or inhalation administration was 
identified. 
 
[additional studies via other administration routes:  
- A dominant lethal assay was conducted by single i.p. administration of DMEP 
to male mice (10/group) prior to mating. Each male was caged with two 
untreated females for 12 weeks. New females replaced the old ones weekly. 
Significantly reduced incidence of pregnancy and reduced implantations were 
observed at the 2380 mL/kg-bw (2785 mg/kg-bw, the highest dose tested) dose 
level. Effects on adults were not examined (Dillingham and Autian 1973; Singh 
et al., 1974).  
- Intraperitoneal administration of DMEP at 250 mg/kg-bw per day (the only 
dose tested) in mice for 6 weeks induced significant reduction of relative testis 
weights, which was attributed to testicular atrophy. Acute peritonitis and 
periportal hepatitis in the liver and extramedullary haematopoiesis in liver and 
spleen were observed as well (Calley et al. 1966).] 

Developmental 
toxicity 

Lowest oral LOEL = 60 mg/kg-bw per day (lowest dose tested in CD pregnant 
rats, 10/group, gavage, on gestation days 6 –16), based on significantly reduced 
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Endpoint Lowest effect levels1/Results 
pup body weight gain and lightly reduced pup survival from day 1 to 5 
postpartum. At mid-dose level (180 mg/kg-kw per day), significantly reduced 
pup survival and pup body weight gain were observed and four pups from three 
of the nine litters developed abnormalities including a shortened lumbosacral 
region, acauda and filamentous tails. At the highest dose tested (600 mg/kg-bw 
per day, complete resorption of the litters was observed. Maternal body weight 
gain and mean body weights as well as food consumption were significantly 
reduced at 600 mg/kg–bw per day. A NOEL for maternal toxicity = 180 mg/kg-
bw per day (Krasavage 1991). 
 
[no additional oral study was identified] 
 
No developmental toxicity studies via dermal or inhalation routes of 
administration were identified. 
 
[additional studies via other administration routes:  
- DMEP was administered via i.p. injection to pregnant rats (5/group) at dose 
levels of 0.374, 0.747 and 1.245 mL/kg-bw (438, 874 and 1457 mg/kg-bw) on 
gestation days 5, 10 and 15. Rats were examined on gestation day 20 prior to 
parturition. An increased incidence of fetal resorption was observed at all dose 
levels (resorption rates were 27.6%, 89.7% and 96.5%, respectively, from low to 
high dose levels). Gross abnormalities (rates of occurrence were 2.4%, 83.3% 
and 100%, respectively) and skeletal abnormalities (rates of occurrence were 
92.9%, 100% and 100%, respectively) as well as fetal deaths and reduced fetal 
body weights were observed at all doses tested. Maternal effects were not 
examined (Singh et al. 1972; Dillingham and Autian 1973).  
- In the previously mentioned single i.p. study in mice, early fetal death was 
observed at 2785 mg/kg-bw (the highest dose tested) (Singh et al. 1974).  
- A single i.p. injection of DMEP (0.6 mL/kg-bw, equivalent to 702 mg/kg-bw) 
was given to pregnant rats (10–19/group) on day 10, 11, 12, 13 or 14 of gestation, 
and rats were examined on day 20 of gestation. Significantly increased fetal 
deaths, fetal resorptions and incidences of congenital malformations of the brain 
and skeletal deformities with multiple skeletal and appendicular malformations 
were observed, along with significant reduction of fetal body weights. DMEP 
also caused significant reductions in zinc content of the fetuses. Higher 
incidences of fetal death and fetal resorption were observed when rats were 
exposed to DMEP at an early stage of organogenesis (day 10 or 11) compared 
with the later stages (day 12, 13 or 14 of gestation). Maternal effects were not 
examined (Parkhie et al. 1982).  
- A similar i.p. study was conducted with 2.49 mmol/kg-bw (703 mg/kg-bw) in 
pregnant Wistar-Porton rats (7-8/test group) on day 8, 10, 12 or 14 of gestation. 
A markedly decreased number of live foetuses and increased dead or resorbed 
foetuses were observed on dams injected on gestation day 8 and day 10, and 
decreased foetal body weights and largely increased proportion of foetuses with 
abnormalities were observed (statistical analysis was not provided) in all test 
groups. Increased incidences of hydrocephalus, testicular and renal atrophy, 
umbilical hernia and skeletal retardation and malformation were observed. The 
teratogenicities of 2-ME and MMEP were also investigated in this study. 2-ME 
showed similar teratogenicity to DMEP but caused greater incidence of 
abnormalities in the kidney and bladder that DMEP, whereas MMEP did not 
induce significant teratogenicity (Campbell et al. 1984).  
- DMEP was given to pregnant rats (7 – 8/test groups; 13/control group) at dose 
levels of 1.03, 2.07 and 4.14 mmol/kg-bw (291, 584 and 1169 mg/kg-bw, 
respectively) via i.p. injection on day 12 of gestation, and animals were examined 
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Endpoint Lowest effect levels1/Results 
on day 20 of gestation. Dose-related significant increases in total embryotoxicity, 
defined as sum of dead, resorbed and malformed fetuses per total number of 
implantation sites, were observed. Malformations observed were mainly 
hydronephrosis, heart defects and short limbs and tails. The teratogenicity of 2-
methoxyethanol (2-ME) and methoxyacetic acid (MAA) was also investigated in 
this study at dose levels of 2.07 and 4.14 mmol/kg-bw vial oral administration for 
both and via i.p. injection for 2-ME only. The authors stated that on an equimolar 
dosage (at 2.07 and 4.14 mmol/kg-bw dose levels) basis, DMEP, 2-ME and 
MAA were equally potent (Ritter et al. 1985).] 

Genotoxicity and 
related endpoints: in 
vivo 

Dominant lethal test  
Positive in ICR mice. In the previously mentioned study, male mice (10/group) 
were given a single i.p. injection at dose levels of 1.19, 1.79 and 2.38 mL/kg-bw 
prior to mating. Untreated females were replaced weekly during the 12-week 
mating period. Pregnant rats were terminated on gestation days 13–17. Males in 
the highest dose group (2.38 mL/kg-bw, equivalent to 2785 mg/kg-bw) exhibited 
20% mortality. Significantly reduced semifertility (i.e., reduced incidence of 
pregnancy, mean live fetuses per pregnancy and mean implants per pregnancy) 
and increased early fetal death were observed in the highest dose group, 
indicating adverse reproductive and/or genetic effects induced by DMEP 
(Dillingham and Autian 1973; Singh et al. 1974). 

Genotoxicity and 
related endpoints: in 
vitro 

Mutagenicity – Ames test 
Positive with Salmonella typhimurium TA98 without metabolic activation 
Negative with TA100 with and without activation and with TA98 with activation 
(NTP 1993) 

Sensitization DMEP was not a skin sensitizer when tested in guinea pigs (Eastman Kodak 
1985) 
Skin irritation 
DMEP was slightly irritating to skin when tested with guinea pig (Eastman 
Kodak 1985) 

Irritation 

Eye irritation 
DMEP was slightly irritating to eye when tested with rabbits (Eastman Kodak 
1985) 

Humans No data were identified. 
1 LC50, median lethal concentration; LD50, median lethal dose; LO(A)EL, lowest-observed-(adverse-)effect 

level; NO(A)EC, no-observed-(adverse-)effect concentration; NO(A)EL, no-observed-(adverse-)effect 
level.  

2 This study was conducted by heating up the chemical to 100–200°C to generate the vapour; therefore, the 
animals could have inhaled aerosol in this study, and actual dose concentrations are not certain. 

3 Original report did not state clearly what the actual dosage was. This dose was estimated based on the 
assumption that DMEP was applied to rats in diet.  
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