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Synopsis 
 

Pursuant to section 74 of the Canadian Environmental Protection Act, 1999 (CEPA 
1999), the Ministers of the Environment and of Health have conducted a screening 
assessment of propane, 2-nitro-, also known as 2-nitropropane, Chemical Abstracts 
Service Registry Number 79-46-9. This substance was identified in the categorization of 
the Domestic Substances List as a high priority for action under the Challenge. 2-
Nitropropane was identified as a high priority as it was determined to present an 
intermediate potential for exposure of individuals in Canada and had been classified by 
other agencies on the basis of carcinogenicity. Although 2-nitropropane met the 
ecological categorization criteria for persistence, it did not meet the criteria for 
bioaccumulation potential or inherent toxicity to aquatic organisms. Therefore, the focus 
of this assessment relates primarily to human health risks.  

According to information reported in response to a notice under section 71 of the 
Canadian Environmental Protection Act, 1999 (CEPA 1999), no companies in Canada 
reported manufacturing 2-nitropropane in a quantity greater than or equal to the reporting 
threshold of 100 kg for the 2006 calendar year. According to information submitted by 
Canadian companies, the total quantity imported into Canada in 2006 was between 100 
and 1000 kg. Potential sources of exposure identified in the publicly available literature 
include residual concentrations in vegetable oils for human consumption and 
pharmaceutical products, as well as formulated products including inks, paints, adhesives, 
varnishes, polymers, and synthetic materials that may contain 2-nitropropane. 

The most significant sources of potential exposure to 2-nitropropane are likely to include 
inhalation of cigarette smoke and possibly the ingestion of vegetable oil that may contain 
residual concentrations of the substance. However, based on recent discussions that 
Health Canada has had with its stakeholders, 2-nitropropane is not used in vegetable oil 
processing in North America and, indeed, its use as a food processing solvent is 
discouraged internationally.  

Other potential sources of exposure include food packaging and therapeutic products that 
may contain residual concentrations. However, there have been no recent food packaging 
submissions received by Health Canada’s Food Directorate that include the use of 2-
nitropropane. Therefore, it is likely that 2-nitropropane has been replaced by other 
alternative solvents in food packaging applications. 

The information available suggests that use of 2-nitropropane in paints and coatings is 
limited to a few specific industrial applications, thus no consumer exposure scenarios for 
use of paints and coatings were generated. The exposure of the general population as a 
result of the industrial use of 2-nitropropane within Canada is likely to be negligible.  

Based principally on weight of evidence-based assessments of international and other 
national agencies, the critical effect for the characterization of risks to human health from 
exposure to 2-nitropropane is carcinogenicity. An increased incidence of liver tumours in 
experimental animals was reported in various studies. 2-Nitropropane induced benign and 
malignant liver tumours in rats in an oral study as well as multiple hepatocellular 
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carcinomas in rats in an inhalation study. Metastases were also observed in the lungs of 
exposed animals. In addition, 2-nitropropane showed initiating activity in rat liver 
following intraperitoneal injection or inhalation exposures. 2-Nitropropane has also 
demonstrated clear evidence of genotoxicity in the liver of rats, the same organ in which 
tumours were found. Furthermore, studies have shown that the anionic form of 2-
nitropropane, propane 2-nitronate, interacts directly with genetic material in the liver of 
rodents, and the enzymes that activate the metabolism in rodents also exist in human 
organs. The International Agency for Research on Cancer has also concluded that 
propane 2-nitronate may act as an intermediate in the mechanism by which 2-
nitropropane exerts its genotoxic and carcinogenic effects.  

On the basis of the carcinogenic potential of 2-nitropropane, for which there may be a 
probability of harm at any exposure level, it is concluded that 2-nitropropane is a 
substance that may be 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. 
2-Nitropropane does not meet the criteria for persistence or bioaccumulation as set out in 
the Persistence and Bioaccumulation Regulations. Furthermore, it is expected to have a 
low potential for toxicity to aquatic organisms. Based on this information, and the 
expected low environmental concentrations, it is concluded that 2-nitropropane 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. 
 
Based on the information available, it is concluded that 2-nitropropane meets one or more 
of the criteria set out in section 64 of CEPA 1999.  

This substance will be considered for inclusion in the Domestic Substances List inventory 
update initiative. In addition and where relevant, research and monitoring will support 
verification of assumptions used during the screening assessment and, where appropriate, 
the performance of potential control measures identified during the risk management 
phase. 
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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 2-nitropropane was identified as a high priority for assessment of human 
health risk because it was considered to present IPE and had been classified by other 
agencies on the basis of carcinogenicity.  
 
The Challenge for 2-nitropropane was published in the Canada Gazette on January 31, 
2009 (Canada 2009). 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 
information were received. 
 
2-Nitropropane was determined to be a high priority for assessment with respect to 
human health. Although 2-nitropropane met the ecological categorization criteria for 
persistence, it did not meet the criteria for potential for 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.1  
 
This final 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, reviews, assessment documents and stakeholder research 
reports, as well as from recent literature searches, up to August 2009 for the human health 
exposure and effects sections, and May 2010 for the ecological portions of the document. 
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 final 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 final 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. Both 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 scientific experts selected 
and directed by Toxicology Excellence for Risk Assessment (TERA), including Bernard 
Gadagbui (TERA), Pam Williams (E Risk Sciences) and Bob Benson (US Environmental 
Protection Agency [EPA]). Additionally, the draft of this screening assessment was 
subject to a 60-day public comment period. While 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. Approaches used in the 
screening assessments under the Challenge have been reviewed by an independent 
Challenge Advisory Panel.  
 
 
The critical information and considerations upon which the final assessment is based are 
summarized below. 

                                                 
1 A determination of whether one or more of the criteria of section 64 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 the use of 
consumer products. A conclusion under CEPA 1999 on the substances in the Chemicals Management Plan (CMP) 
Challenge Batches 1-12 is not relevant to, nor does it preclude, an assessment against the hazard criteria specified in the 
Controlled Products Regulations, which is part of regulatory framework for the Workplace Hazardous Materials 
Information System [WHMIS] for products intended for workplace use. 
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Substance Identity 
 
For the purposes of this document, this substance will be referred to as 2-nitropropane, as 
listed on the Domestic Substances List. Information on the identity of 2-nitropropane is 
summarized in Table 1. 
 
Table 1. Substance identity 

CAS RN  79-46-9 
DSL name  Propane, 2-nitro- 

NCI names 

Dimethylnitromethane  
Isonitropropane  
1-Methylnitroethane  
2-Nitropropane (English, French) (DSL, ECL, EINECS, ENCS) 
sec-Nitropropane  
2-NP  
NSC 5369 
Propane, 2-nitro- (AICS, ASIA-PAC, DSL, NZIoC, PICCS, SWISS, 
TSCA) 
UN 2608 
UN 2608 (DOT) 

Other names  Nitroisopropane  
beta-Nitropropane 

Chemical group 
(DSL stream)  Discrete organics 

Major chemical class 
or use  Low molecular weight hydrocarbons 

Major chemical 
subclass  Nitro compounds 

Chemical formula  C3H7NO2 

Chemical structure  

 
SMILES  N(=O)(=O)C(C)C 
Molecular mass  89.1 g/mol 

Abbreviations: AICS, Australian Inventory of Chemical Substances; ASIA-PAC, Asia-Pacific Substances 
Lists; CAS RN, Chemical Abstracts Service Registry Number; DSL, Domestic Substances List; ECL, 
Korean Existing Chemicals List; EINECS, European Inventory of Existing Commercial Chemical 
Substances; ENCS, Japanese Existing and New Chemical Substances; NCI, National Chemical Inventories; 
NZIoC, New Zealand Inventory of Chemicals; PICCS, Philippine Inventory of Chemicals and Chemical 
Substances; 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 2009  
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Physical and Chemical Properties 
  
A summary of key physical and chemical properties of 2-nitropropane that are relevant to 
its environmental fate is presented in Table 2.  
 
Table 2. Physical and chemical properties of 2-nitropropane 

Property  Type Value1 Rating2 Reference  
Melting point 
(°C) Experimental −93.0  Howard 1990 

Boiling point 
(°C) Experimental 120.2  Lide 2000 

Density (kg/m3 at 
25°C) Experimental 982.1 

(0.9821 g/ml)  Budavari 2001  

Vapour pressure 
(Pa at 25°C) Experimental 2.29 × 103  

(17.2 mmHg) High Daubert & Danner 
1989 

Henry’s Law 
constant 
(Pa·m3/mol) 

Estimated 
12.1  

(1.19 × 10−4 
atm·m3/mol) 

Moderate PhysProp 2006 

Water solubility 
(mg/L at 25°C) Experimental 17 000* Very high Budavari 2001 

Log Kow  
(dimensionless) Experimental 0.93* Low CITI 1992 

Log Koc 
(dimensionless) Modelled 1.489–1.659 Low KOCWIN 2008 

Log Koa 
(dimensionless) Modelled 3.243  KOAWIN 2004 

pKa 
(dimensionless) Modelled 8.44  ACD/pKaDB 2005 

Abbreviations: Koa, octanol–air partition coefficient; Koc, organic carbon–water partition coefficient; Kow, 
octanol–water partition coefficient; pKa, acid dissociation constant. 
1  Values in parentheses represent the original values reported by the authors or estimated by the models. 

Values marked with an asterisk (*) were selected for modelling. 
2  Qualitative relative rating of the physicochemical parameters. 
 
 

Sources 
 
2-Nitropropane may enter the environment as a result of anthropogenic activities. The 
role that natural processes might play in the formation of 2-nitropropane is unclear. The 
substance may be formed during the combustion of nitrogen-rich organic material, as is 
the case with cigarette smoke (Hoffman and Rathkamp 1968); however, no studies 
characterizing this potential exposure source were identified.  
 
Vapour-phase production methods for nitroparaffins, including 2-nitropropane, were 
developed in the 1930s (Bollmeier 2000). In 1992, two North American facilities 
producing 2-nitropropane were identified in the Environmental Health Criteria 
monograph published by the World Health Organization (WHO): ANGUS Chemical 
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Company in Sterlington, Louisiana, and W.R. Grace Company in Deer Park, Texas 
(WHO 1992). US Toxics Release Inventory data do not show any releases of 2-
nitropropane from the Deer Park facility after 1992 (TRI 2009).  
 
According to data submitted in response to a notice published under section 71 of CEPA 
1999, no companies in Canada reported manufacturing 2-nitropropane in a quantity 
greater than or equal to the reporting threshold of 100 kg for the 2006 calendar year. 
Information received from Canadian companies indicated the importation of 100–1000 
kg in 2006 (Environment Canada 2008a). One submitter, a waste management company, 
indicated the importation of 2-nitropropane in 2006 for consolidation and incineration at 
a hazardous waste facility.  
 
The information provided by industry indicates no domestic manufacture of this 
substance and importation of only small quantities (100–1000 kg). However, 2-
nitropropane may be entering Canada in formulated products, including inks, paints, 
adhesives, varnishes, polymers and synthetic materials (NTP 2005), that may not be fully 
captured under section 71 reports.  
 
 

Uses 
 
2-Nitropropane is used as a solvent and chemical intermediate (NTP 2005). As a solvent, 
it may be used in vinyl inks, electrostatic paints, adhesives, varnishes, polymers and 
synthetic materials (IARC 1999; NTP 2005). 2-Nitropropane may be used to dissolve a 
large number of resins; these solvent–resin mixtures have reportedly found use as 
coatings in the lining of beverage cans (IARC 1999).  
 
2-Nitropropane is also reportedly used as a component of explosives and propellants and 
in fuels for internal combustion engines (NTP 2005). Further reported applications 
include use in vinyl, epoxy, nitrocellulose and chlorinated rubbers, printing inks and 
adhesives, highway maintenance (traffic markings) and marine coatings (NIOSH 1980). 
Additionally, 2-nitropropane may be used in paint and varnish removers, as an 
intermediate in the synthesis of pharmaceuticals, dyes and insecticides, as a smoke 
depressant in diesel fuel and as an additive to racing car fuels (HSDB 2006).  
 
It is acknowledged that the information that has been presented in published reviews to 
characterize the uses of this substance may be somewhat dated and may not reflect the 
current uses in Canada. In developing exposure scenarios in the following sections, 
consideration has been given to the corroboration and support provided by information 
obtained from Canadian companies and other sources in the public literature.  
 
Recent data submitted to the US EPA under the High Production Volume (HPV) 
Challenge Program by the principal North American manufacturer of 2-nitropropane 
indicate that less than 16 000 kg annually is diverted for sale to external customers. 
Approximately 0.9 million kilograms are shipped in bulk to another of the manufacturer’s 
facilities in Europe for use as a chemical intermediate in other processes. The 
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manufacturer suggests that 2-nitropropane sold externally to customers is primarily for 
use as a taggant in C-4 explosives and also for use by laboratories for research and 
development (Dow 2007).  
 
With respect to use as a solvent in painting and coating products, Bollmeier (2000) 
suggested that quantities of up to 9100 tonnes of 2-nitropropane per year had been 
consumed by the coatings industry in the past, but that concerns regarding toxicity and a 
shift towards coatings with a lower content of volatile organic compounds had resulted in 
“an almost complete disappearance of this use for 2-nitropropane.” This assertion is 
supported by the presence of 2-nitropropane on the list of excluded ingredients published 
by the European Printing Ink Association (EuPIA 2007).  
 
However, sources in the publicly available literature do indicate continued use in certain 
paint and coating applications including laquers, primers, and heat resistant paints. The 
products identified as containing 2-nitropropane appear to be for industrial or commercial 
use.  
 
2-Nitropropane may also be found as a residual in other nitroparaffins and nitroparaffin 
derivatives. A publicly available material safety data sheet for nitroethane indicated a 
residual concentration of 2-nitropropane in the range of 0–4% (Anachemia 2007). The 
technical data sheet for a nitroparaffin-derived product with application in chemical 
syntheses as a stabilizer, free-radical scavenger and polymerization terminator, indicates 
that this product contains a residual (>0.02%) concentration of 2-nitropropane (ANGUS 
Chemical Company 2000).  
 
With respect to food packaging applications, 2-nitropropane has reportedly been used in 
printing inks and adhesives (WHO 1992; NTP 2005). 2-Nitropropane is approved in the 
United States for use in food packaging adhesives under Code of Federal Regulations 
Title 21, Part 175, Section 105 (ECFR 2009). As well, 2-nitropropane may have use in 
the production of linings for beverage cans (WHO 1992). However, Health Canada’s 
Food Directorate has indicated that no use of 2-nitropropane in food packaging 
applications has been reported in Canada for at least 10 years (2009 personal 
communication from Food Directorate, Health Canada, to Risk Assessment Bureau, 
Health Canada; unreferenced).  
 
In Canada, 2-nitropropane is permitted for use in the fractionation of vegetable oils 
intended for human consumption under the Food and Drug Regulations (Part B, Division 
16, Table XV) (Canada 1978), with a maximum allowable residual concentration of 0.5 
mg/kg. However, recent communications with industry stakeholders indicate that 2-
nitropropane is not used in vegetable oil processing in Canada or the United States (2009 
personal communication from Food Directorate, Health Canada, to Risk Assessment 
Bureau, Health Canada; unreferenced). 
 
The Joint Food and Agriculture Organization of the United Nations (FAO)/WHO Expert 
Committee on Food Additives (JECFA), an international expert body on the safety of 
food additives, decided at its 35th meeting in 1989 that its previous temporary acceptance 
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of 2-nitropropane as a fractionating solvent in the production of fats and oils should not 
be extended (WHO 1990a). In 1992, the Environmental Health Criteria monograph 
published by WHO concluded that 2-nitropropane should not be used in food processing 
(WHO 1992). 
 
2-Nitropropane is not currently listed on Health Canada’s Cosmetic Ingredient Hotlist, 
which would prohibit its use in cosmetic products (Health Canada 2007). However, the 
European Commission has listed this substance under Annex II of the Cosmetic 
Ingredients and Substances list, indicating that it must not form part of the composition of 
a cosmetic product in the European Union (CosIng 2009).  
 
In Canada, 2-nitropropane is not listed in the Drug Product Database, the Natural Health 
Products Ingredients Database or the Licensed Natural Health Products Database as a 
medicinal ingredient or non-medicinal ingredient in final pharmaceutical products, 
natural health products or veterinary drugs (Health Canada 2009a, b, c). However, as 2-
nitropropane is marketed as a chemical intermediate for pharmaceutical synthesis under 
the brand name SYNTHATANE™ NP 200 (Green and Johnson 2000; ANGUS Chemical 
Company 2009), 2-nitropropane may be present in trace amounts in pharmaceuticals.  
 
The Controlled Products Regulations established under the Hazardous Products Act 
require that 2-nitropropane be disclosed on a material safety data sheet when it is present 
at a concentration of 0.1% or greater, as specified on the Ingredient Disclosure List 
(Canada 1988).  
 
 

Releases to the Environment 
 
2-Nitropropane is not manufactured in reportable quantities in Canada. In 2006,  
2-nitropropane was imported by a hazardous waste management company (Environment 
Canada 2008a). The notifier indicated that the imported material was consolidated with 
compatible waste and incinerated at an incineration facility operated by the company.  
 
2-Nitropropane is a core substance reportable under the National Pollutant Release 
Inventory (NPRI) program, meaning that any facility meeting the reporting criteria that 
has manufactured, processed or otherwise used more than 10 tonnes of material 
containing greater than 0.1% 2-nitropropane is required to report. No domestic releases 
were reported to NPRI between 1997 and 2007 (the most recent data available). In 1994, 
1995 and 1996, Waltec Plastics of Midland, Ontario, reported total on-site releases of 
0.125 tonne/year; the medium of release was not specified (NPRI 2007). Additionally, no 
releases to the environment were reported for 2006 under section 71 of CEPA 1999 
(Environment Canada 2008a).  
 
The Great Lakes Commission, representing the Province of Ontario and the eight Great 
Lakes states, publishes annual reports on toxic air emissions in the Great Lakes region. 
Total estimated releases of 2-nitropropane to air in the region in 2001 and 2002 were 71.7 
kg and 83.0 kg, respectively. The contribution to these release estimates from Ontario 
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was approximately 10.4 kg in 2001 and 11.3 kg in 2002 (GLC 2004, 2006). Release 
estimates in Ontario are based on two sources: a per capita emission factor intended to 
address releases of solvents from consumer and commercial use of adhesives and 
sealants, and an emission factor for wastewater treatment. Both emission factors are 
derived from guidance published by the US EPA (2009 personal communication from 
Ontario Ministry of the Environment to Risk Assessment Bureau, Health Canada; 
unreferenced).  
 
2-Nitropropane is identified as an HPV chemical in the United States. Quantity 
information submitted under the Inventory Update Reporting system in the United States 
indicates that between 4.5 million and 22.7 million kilograms of the chemical was 
produced or imported in 2002; however, 2-nitropropane does not appear in the non-
confidential 2006 Inventory Update Report (US EPA 2009). In the United States, the 
Toxics Release Inventory (TRI) database indicates on-site releases from eight facilities 
totalling 11 725 kg in 2007. The manufacturing facility in Sterlington, Louisiana, 
accounts for more than 96% of the total releases (TRI 2009).  
 
With respect to environmental releases arising from combustion of nitrogen-rich organic 
material, such as forest fires and wildfires, no data were identified. 
 

Environmental Fate     
 
The acid pKa of 8.44 is near the high end of the normal pH range for surface waters (6–9) 
so 2-nitropropane is expected to occur mainly in the neutral form in the environment. 
 
Based on its physical and chemical properties (Table 2), the results of Level III fugacity 
modelling (Table 3) indicate that 2-nitropropane will reside predominantly in the medium 
to which it is released. The main receiving compartment is expected to be air.   
 
Table 3. Results of the Level III fugacity modelling for the neutral form of 2-nitropropane 
(EQC 2003) 

 Fraction of substance partitioning into each compartment (%) 
Substance released to: Air Water Soil Sediment 
Air (100%) 83.4 15.1 1.54 0.03 
Water (100%) 5.77 93.9 0.11 0.20 
Soil (100%) 8.48 24.1  67.4  0.05 
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Persistence and Bioaccumulation Potential 

Environmental Persistence  
 
Table 4a presents the empirical data for the persistence of 2-nitropropane.   
 
Table 4a. Empirical data for persistence of 2-nitropropane 

Medium Fate process Degradation 
value 

Degradation endpoint 
(units) Reference 

Air Photooxidation 41.13 Half-life (days) Atkinson 1989 

Air Photolysis 9.8 Half-life (days) Wallington et 
al. 1990 

Air Photolysis 67.8 % degradation after 24 
hours 

Coulton and 
Korte 1987 

Water Biodegradation 0.1 %  BOD at 28 days Freitag et al. 
1990 

Water Biodegradation 8 1 % BOD at 28 days NITE 2002 

Water Biodegradation 14 2 % BOD at 28 days NITE 2002 

Soil Biodegradation 
(aerobic) 3.0 % conversion to CO2 at 

35 days 
Freitag et al. 

1988 

Soil 
(acidic) 

Biodegradation 
(aerobic) 0.66 Half-life (days) Freitag et al. 

1988 

Soil Biodegradation 
(aerobic) 3.5 Half-life (days) Freitag et al. 

1988 
Abbreviation: BOD, biological oxygen demand. 
1 Test concentration = 9.9 mg/L 
2 Test concentration = 2.0 mg/L 
 
The empirical photooxidation data (half-life in air of 41 days, Table 4a) indicates that the 
chemical is relatively stable in air.  A study by Wallington et al. (1990) found a half-life 
in air of 9.8 days but the results appear to be based on rate constants for the reaction with 
chlorine atoms. Another study shows that 2-nitropropane absorbs ultraviolet radiation and 
undergoes rapid photodissociation, with 67.8% of the substance being reported to be 
degraded after 24 hours (Coulston and Korte 1987).   Using first-order kinetic rate 
equation, this result gives a half-life in air of 1.78 days.  Therefore, 2-nitropropane is not 
likely to persist in air.  
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A number of studies provide data for the biodegradation of 2-nitropropane in water (see 
Table 4a above). The results, ranging from 0.1 to 14 % BOD in 28 days, seem to indicate 
that 2-nitropropane does not biodegrade readily in water, However, very few details are 
available for two of the studies (NITE 2002) and there is a concern about volatilization 
for all three of the experimental biodegradation results presented in Table 4a. 
 
There are a number of studies that provide data for the biodegradation of 2-nitropropane 
in soil (see Table 4a above). As with the studies for biodegradation in water, there is a 
concern about volatilization, which was reported to be almost 30% in the 35 day study.  
There is additional uncertainty associated with the results because of evidence that 2-
nitropropane has adverse effects on bacteria (Kido et al. 1975) although the concentration 
of 2-nitropropane that was found to inhibit bacteria in that study was relatively high (500 
mg/L).  
 
Although there are experimental data for the degradation of 2-nitropropane, a quantitative 
structure–activity relationship (QSAR)-based weight of evidence approach (Environment 
Canada 2007) was also applied using the degradation models shown in Table 4b below.  
2-Nitropropane does not contain functional groups expected to undergo hydrolysis.  Table 
4b summarizes the results of available QSAR models for degradation in various 
environmental media. 
 
Table 4b. Modelled data for degradation of 2-nitropropane  

Fate process Model and model basis Model result and 
prediction 

Extrapolated half-life  
(days)  

AIR    

Atmospheric 
oxidation AOPWIN 2000 t½ = 63.6 days (12 hr. 

days) 
n/a (degradation by 

photolysis is much more 
rapid. 

Ozone reaction AOPWIN 2000 n/a1 n/a 
WATER    

Hydrolysis HYDROWIN 2000 n/a1 n/a 

Biodegradation 
(aerobic) 

BIOWIN 2000 
Submodel 3: Expert Survey 
(ultimate biodegradation) 

3.002 

“biodegrades fast” < 182 

Biodegradation 
(aerobic) 

BIOWIN 2000 
Submodel 4: Expert Survey 
(primary biodegradation) 

3.722  
“biodegrades fast” < 182 

Biodegradation 
(aerobic) 

 

BIOWIN 2000 
Submodel 5: MITI linear 

probability 

0.393 

“biodegrades  fast” < 182 

Biodegradation 
(aerobic) 

 

BIOWIN 2000 
Submodel 6: MITI non-linear 

probability 

0.473 

“biodegrades  fast” < 182 

Biodegradation 
(aerobic) 

TOPKAT 2004  
Probability 

0.953 

“biodegrades fast” < 182 

Biodegradation 
(aerobic)  

CPOPs 2008 
% BOD 

% BOD = 5.6 
“biodegrades slowly” ≥ 182 

Abbreviations: BOD, biological oxygen demand; MITI, Ministry of International Trade & 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 from 0 to 5.  
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3 Output is a probability score.   
 
In air, a predicted atmospheric oxidation half-life value of 64 days (see Table 4b above) 
is consistent with the empirically-based estimate (Table 4a), indicating that this substance 
is likely to be slowly oxidized.  2-Nitropropane is not expected to react with other photo-
oxidative species in the atmosphere, such as ozone. However, based on the expected 
rapid degradation by photolysis, 2-nitropropane is considered to be "not persistent" in air. 
  
Four of the five ultimate biodegradation models, including TOPKAT (2004), indicate that 
biodegradation is likely to be fast and that the half-life in water would be <182 days. 
There is uncertainty surrounding some of the modelled results.  Catabol (CPOPs) assigns 
a 0% probability of transformation for the nitro reduction step, the only possibility it 
identifies for the parent molecule.  TOPKAT does not have many nitro substances in the 
training set and the substances in the training set, which have results closest to 2-
nitropropane, do not have nitro groups.  BIOWIN does not have compounds with 
aliphatic nitro groups in the training set. 
 
2-Nitropropane does not meet the persistence criterion for air (half-life ≥ 2 days) as set 
out in the Persistence and Bioaccumulation Regulations (Canada 2000). Although the 
experimental and modelled data for persistence in water and soil are not in full 
agreement, the weight of evidence supports the conclusion that 2-nitropropane does not 
meet the criteria for persistence in water and soil (half-lives in soil and water ≥ 182 days) 
and in 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 for 2-nitropropane (see Table 2 above) indicates that this 
chemical has low potential to bioaccumulate in biota (see Table 2 above).  
 
Table 5a presents the empirical bioconcentration factor (BCF) values for a fish and an 
alga.   
 
Table 5a. Empirical data for bioaccumulation of 2-nitropropane 

Test organism Endpoint Value (L/kg wet 
weight) 

Reference 

Common carp BCF <8.4  NITE 2002 
Green algae BCF 19.95 Freitag et al. 1985 

 
Since no experimental bioaccumulation factor (BAF) data and few BCF data for 2-
nitropropane were found, a predictive approach was applied using available BAF and 
BCF models, as shown in Table 5b. 
 
Table 5b. Modelled data for bioaccumulation of 2-nitropropane 
Test Endpoint Value (L/kg wet weight) Reference 
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organism 
Fish BAF 1.47  Arnot and Gobas 2003 (Gobas BAF 

middle trophic level 
Fish BCF 1.38  Arnot and Gobas 2003 (Gobas BCF 

middle trophic level) 
Fish BCF 4.51 CPOPs 2008 
Fish BCF 3.16 BCFWIN 2000 

 

The modified Gobas BAF middle trophic level model for fish predicted a BAF of 1.47 
L/kg, indicating that 2-nitropropane does not have the potential to bioconcentrate in fish 
and to biomagnify in food webs. The results of BCF model calculations provide 
additional evidence supporting the low bioconcentration potential of this substance.   
 
Based on the available empirical and kinetic-based modelled values, 2-nitropropane does 
not meet the bioaccumulation criteria (BAF or BCF >5000) as set out in the Persistence 
and Bioaccumulation Regulations (Canada 2000). 
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Potential to Cause Ecological Harm 
 
There is experimental and modelled evidence that 2-nitropropane does not cause acute 
harm to aquatic organisms at low concentrations (see Tables 6a and 6b).  
 
An OECD Guideline 202 test performed with Daphnia magna indicates that the 24-hour 
EC50 value in this species is 290 mg/L (Coulston and Korte 1987).  This is considered to 
indicate low acute toxicity. Other experimental results for less sensitive species (zebrafish 
and algae) are shown as well in Table 6a. There is however some uncertainty associated 
with these empirical results because of the potential for loss of 2-nitropropane from the 
test systems by volatilization. 
 
 
Table 6a. Empirical data for aquatic toxicity of 2-nitropropane in aquatic organisms 
Test organism Test type Endpoint Value (mg/L) Reference 
Zebrafish Acute(48 hours)  LC50

1 620  Coulston and Korte 
1987 

Daphnid Acute(24 hours) EC50 
2 290 Coulston and Korte 

1987 
Algae Acute(72-hour)  EC50 

2 1088 Coulston and Korte 
1987 

Abbreviations: EC50 (median effective concentration), the concentration of a substance that is estimated to 
cause some toxic sublethal effect on 50% of the test organisms; LC50 (median lethal concentration), the 
concentration of a substance that is estimated to be lethal to 50% of the test organisms. 
 
Table 6b. Modelled data for aquatic toxicity of 2-nitropropane in aquatic organisms 

Test organism Type  
of test 

Endpoint Value  
(mg/L) 

Reference 

Fish Acute (96 h) LC50 675 ECOSAR 2004  
Fathead minnow 
(Pimephales promelas) 

Acute (96 h) LC50 1511 ASTER 1999 

Fathead minnow 
(Pimephales promelas) 

Acute (96 h) LC50 334 AIES 2003–2005 
 

Acute (96 h) LC50 322 ECOSAR 2004    Daphnia 
Acute (48 h) EC50 515 TOPKAT 2004 

Alga Acute (96 h) EC50 94 ECOSAR 2004  
Abbreviations: EC50 (median effective concentration), the concentration of a substance that is estimated to  
cause some toxic sublethal effect on 50% of the test organisms; LC50 (median lethal concentration), the  
concentration of a substance that is estimated to be lethal to 50% of the test organisms 
 
A range of aquatic toxicity predictions were obtained from the various QSAR models 
considered. These results are consistent with the empirical data, indicating that the 
substance is not highly hazardous to aquatic organisms (acute LC/EC50 >> 1.0 mg). 
 
As 2-nitropropane is used industrially and could be released to water, a worst-case 
industrial release scenario was used to estimate the aquatic concentration of the substance 
with the help of Environment Canada's (2008b) Industrial Generic Exposure Tool – 
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Aquatic (IGETA). The scenario is made conservative by assuming that the total quantity 
of the substance used by Canadian industry is used by a single industrial facility at a 
small, hypothetical site and that the loss to sewers is high, at 5% of the total quantity 
resulting from the cleaning of chemical containers and process equipment. The scenario 
also assumes that the release occurs 250 days/year, typical for small and medium-sized 
facilities, and is sent to a local sewage treatment plant (STP).  In Canada, the receiving 
water at such a small site normally has a 10-fold dilution capacity for the STP effluent, 
which was assumed to be 3,456 m3/day. Based on the above assumptions, industrial use 
of the substance at a total quantity of between 100 and 1000 kg/year for industrial use 
yields an aquatic concentration of 0.0007 mg/L (Environment Canada 2009). 
 
The approach taken in this ecological screening assessment was to examine various 
supporting information and develop conclusions based on a weight of evidence approach 
and using precaution as required under CEPA 1999. Lines of evidence considered include 
results from a conservative risk quotient calculation as well as information on persistence, 
bioaccumulation, toxicity, sources and fate of the substance.  
 
2-Nitropropane is not expected to be persistent in any medium. It is expected to have a 
low bioaccumulation potential. The importation volumes of 2-nitropropane into Canada, 
along with information on its uses, indicate potential for low releases into the Canadian 
environment. Once released into the environment, 2-nitropropane can be found in air, 
water or soil, depending on the medium of release. Based on experimental and modelled 
results, 2-nitropropane is expected to have low potential for toxicity to aquatic organisms.  
 
A risk quotient analysis, integrating conservative estimates of exposure with ecotoxicity 
information, was performed for the aquatic medium to determine whether there is 
potential for ecological harm in Canada. The hypothetical industrial scenario presented 
above yielded a predicted environmental concentration (PEC) of 0.0007 mg/L 
(Environment Canada 2009). A predicted no-effect concentration (PNEC) was derived by 
dividing the acute toxicity value of 290 mg/L for daphnids by an assessment factor of 100 
(10 to account for interspecies and intraspecies variability in sensitivity and 10 to 
estimate a long-term no-effects concentration from a short-term EC50) to give a value of 
2.9 mg/L. The resulting risk quotient (PEC/PNEC) is 0.0002 (0.0007/2.9). Therefore, 
harm to aquatic organisms from 2-nitropropane is unlikely.  
 
Based on the information available, 2-nitropropane is unlikely to be causing ecological 
harm in Canada.   
 

Uncertainties in Evaluation of Ecological Risk 
 
There is uncertainty associated with the use of QSAR models to estimate persistence, 
bioaccumulation potential, and aquatic toxicity. For this reason when empirical and 
model results were in conflict, greater weight was typically assigned to the empirical 
data. 
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Uncertainty exists because of the lack of information on environmental concentrations 
(e.g., monitoring data) of 2-nitropropane in Canada, or elsewhere. There are also 
uncertainties associated with the fraction of 2-nitropropane in commerce that is released, 
and with the fraction that is removed in STPs. A predicted environmental concentration 
was therefore estimated using an exposure model based on conservative assumptions. 
 
Although no information is available on the quantity of 2-nitropropane that is imported in 
consumer products, it is anticipated that given the diffuse nature of the releases the 
concentrations of 2-nitropropane in the various environmental media would not be 
significantly different.  

 
Potential to Cause Harm to Human Health 

 
Exposure Assessment 
 
Environmental Media and Food  
 
No measurements of 2-nitropropane in the Canadian environment were identified. No 
domestic releases were reported to NPRI between 1997 and 2007 (the most recent data 
available) (NPRI 2007). The Ontario Ministry of the Environment estimated releases in 
Ontario for 2001 and 2002 to be approximately 10 kg/year (GLC 2004, 2006). Based on 
these very small release estimates, predicted concentrations of 2-nitropropane in air and 
water would be very low, at approximately 1.95 ng/m3 and 1.22 ng/L, respectively 
(ChemCAN 2003).  
 
The US National-Scale Air Toxics Assessment (NATA) program has published estimated 
ambient concentrations for 177 air pollutants, including 2-nitropropane. Although not 
directly informative to the potential exposure of Canadians, these estimates do provide an 
indication of the relative magnitude of exposure that would be expected both near and 
distant from point source emissions. In the most recent publication (US EPA 2006), the 
vast majority (99.7%) of ambient concentration estimates in the NATA tables were less 
than 1 ng/m3. The maximum estimated ambient concentration was 75.3 ng/m3.  
 
Given the very small release estimates made by the Ontario Ministry of the Environment, 
the low ambient concentrations predicted by the US EPA both near and away from point 
sources and the small import quantities reported by Canadian companies (Environment 
Canada 2008a), it seems unlikely that Canadians are exposed to appreciable 
concentrations of 2-nitropropane from ambient air. 
 
The US National Tap Water Quality Database, maintained by the Environmental 
Working Group, identified one municipality in the United States in which 2-nitropropane 
was detected in drinking water. The database indicated that in one of three tests 
conducted by the Upper Southampton Municipal Authority between 1998 and 2002, 2-
nitropropane was present at a detectable level (3.43 µg/L). The database also indicated 
that 2-nitropropane is not frequently tested for, with only 211 of 39 751 suppliers in their 
database reporting tests for this chemical (EWG 2009). No Canadian data were available; 
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however, there is no evidence to suggest that drinking water would be a significant source 
of exposure for this substance.  
 
In Canada, 2-nitropropane is permitted for use as a carrier or extraction solvent for 
vegetable oils with a maximum residue level of up to 0.5 mg/kg (0.5 ppm) of 2-
nitropropane.  However, because industry stakeholders have indicated that it is no longer 
used for this purpose in North America (2009 personal communication from Food 
Directorate, Health Canada, to Risk Assessment Bureau, Health Canada; unreferenced) 
exposure estimates were not generated based on the permitted maximum residue 
specified in the Food and Drug Regulations.  Indeed, the use of 2-nitropropane as a food 
processing solvent is also discouraged internationally.  Nonetheless, to account for the 
possibility that 2-nitropropane may be present in vegetable oils imported into Canada, an 
assessment of the potential exposure from vegetable fats and oils was conducted. JECFA 
has previously characterized the potential exposure associated with consumption of 
vegetable oil processed with 2-nitropropane. At its 35th meeting in 1989, JECFA noted 
that procedures used at that time for the processing of fats and oils with 2-nitropropane 
did not lead to detectable levels of this substance in the finished product; thus, their 
assessment was based on the assumption that all oil may contain 2-nitropropane at the 
detection limit of 10 µg/kg (WHO 1990a). It was very conservatively assumed that all 
vegetable fats and oils from all food sources ingested by Canadians may contain this 
concentration of 2-nitropropane. Based on the consumption data available for vegetable 
fats and oils from all food sources, the calculated mean daily intake of 2-nitropropane 
ranged from 0.0023 to 0.0078 µg/kg body weight (kg-bw) per day (Appendix 1). As the 
use of 2-nitropropane is permitted only as a carrier or extraction solvent for vegetable 
oils, intake estimates based on consumption of all vegetable fats and oils are likely to 
overestimate exposure. Note that if estimates of daily intake were based on the maximum 
residual concentration permitted under Canadian regulation, the estimates would be 50-
fold higher.  
 
The WHO Environmental Health Criteria monograph (WHO 1992) describes an 
additional existing intake estimate made by the US Food and Drug Administration (FDA) 
in 1983 (Modderman 1983), suggesting that daily intake from residual concentrations in 
vegetable oil would be 0.030 µg.  A detailed description of the basis for this estimate was 
not provided. WHO (1992), referring to the same 1983 estimate (Modderman 1983), 
indicated that when 2-nitropropane was used for processing of vegetable oil, residual 
concentrations of up to 204 µg/kg have been detected. As noted above, industry 
stakeholders have indicated that 2-nitropropane is no longer used in North America for 
the processing of vegetable oils; as well, this use is no longer supported by JECFA. 
 
2-Nitropropane has found use in printing inks for flexible food packaging, as a solvent in 
coatings for beer and beverage cans, and in film laminating adhesives (WHO 1992; NTP 
2005). In the 11th Report on Carcinogens, the US National Toxicology Program (NTP 
2005) refers to the exposure estimate made by the US FDA in 1983 (Modderman 1983), 
which suggested a potential daily intake of 0.1 µg of 2-nitropropane per person as a result 
of its presence in food, food additives and food packaging. The worst-case estimate of the 
contribution from food packaging was estimated to be 0.036 µg/day, arising from 
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beverage can coatings, film laminating adhesives and printing inks (NTP 2005). 2-
Nitropropane is approved in the United States for use in food packaging adhesives, under 
Code of Federal Regulations Title 21, Part 175, Section 105 (ECFR 2009). However, 
there have been no recent food packaging submissions received by Health Canada's Food 
Directorate that include the use of 2-nitropropane.  Therefore, it is likely that 2-
nitropropane has been replaced by other alternative solvents in food packaging 
applications (2009 personal communication from Food Directorate, Health Canada, to 
Risk Assessment Bureau, Health Canada; unreferenced). Therefore, no exposure scenario 
was generated for food packaging applications of 2-nitropropane.  
 
In an investigation of tobacco smoke composition, Hoffman and Rathkamp (1968) 
reported amounts of 2-nitropropane of 1.1–1.2 µg in the smoke from one 85-mm US-
blended unfiltered cigarette. The authors suggested that production of nitroaliphatic 
substances is a result of interaction between hydrocarbons and nitrogen dioxide in the 
combustion zone. Based on a review of the available literature (Hoffman and Rathkamp 
1968; Hoffman and Hoffman 1997; Hoffman et al. 2001; Rodgman 2003; Gaworski et al. 
2008; Patskan et al. 2008), 1.2 µg/cigarette was deemed to be a reasonable worst-case 
estimate of 2-nitropropane emissions in mainstream smoke, as it was obtained from a 
study of United States blended, unfiltered cigarettes. Using the mean smoking frequency 
data collected through the Canadian Tobacco Use Monitoring Survey (CTUMS 2008), 
the estimated exposure of smoking youths (aged 15–19; 12.2 cigarettes/day), young 
adults (aged 20–24; 12.2 cigarettes/day) and adults (aged >25; 14.9 cigarettes/day) to 2-
nitropropane in Canada is predicted to be 0.25, 0.21 and 0.25 µg/kg-bw per day, 
respectively (Appendix 2). 
 
2-Nitropropane is marketed for use in the synthesis of pharmaceutical ingredients 
(ANGUS Chemical Company 2009). Solvent residue limits specific for 2-nitropropane 
were not available from the Health Canada Therapeutic Products Directorate or Guideline 
Q3C(R4) of the International Conference on Harmonization of Technical Requirements 
for Registration of Pharmaceuticals for Human Use (ICH 2009). As 2-nitropropane may 
be used as a chemical intermediate in the synthesis of pharmaceutical ingredients, in the 
absence of more substantive data, it is assumed that 2-nitropropane may be present in 
trace/residual amounts in certain pharmaceuticals. No information was obtained on what 
products, if any, might contain residual concentrations of 2-nitropropane. 
 
Consumer Products 
 
A potential source of consumer product exposure considered was the use of 2-
nitropropane in paints and coatings. Bollmeier (2000) suggested that use of 2-
nitropropane in these applications has largely been eliminated. In a search of the publicly 
available literature, products identified as containing 2-nitropropane were intended for 
industrial or commercial applications.  
 
The confidence in the exposure database for 2-nitropropane is considered to be low, as is 
the confidence in the resulting estimates of exposure. As no environmental monitoring 
data were identified, environmental concentrations were estimated using a model based 
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on physicochemical properties and an area sources release estimate available for a single 
region of Canada (ChemCAN 2003). In the absence of quantitative information on 
residual concentrations in vegetable oil, a very conservative intake estimate was based on 
the limit of detection of 2-nitropropane referenced from a previous assessment completed 
by JECFA. The probability of exposure of Canadians from vegetable oil is an additional 
uncertainty; as noted above, JECFA no longer endorses the use of 2-nitropropane in the 
processing of vegetable oils. In Canada, 2-nitropropane is permitted for use in the 
fractionation of vegetable oils intended for human consumption under the Food and Drug 
Regulations; however, North American industry stakeholders have indicated that it is no 
longer used for this purpose. 
 
Health Effects Assessment  
 
A summary of the available health effects information for 2-nitropropane is presented in 
Appendix 3. 
 
The International Agency for Research on Cancer (IARC 1999) has classified 2-
nitropropane as a Group 2B carcinogen (possibly carcinogenic to humans), whereas the 
European Commission (ESIS 2009) has classified the chemical as a Category 2 
carcinogenic substance (which should be regarded as if it is carcinogenic to humans). The 
US NTP (2005) has concluded that 2-nitropropane is reasonably anticipated to be a 
human carcinogen. These classifications and conclusions were based principally on 
observation of increases in tumour incidences in experimental animals. 
 
Liver tumours were observed in rats treated with 2-nitropropane via different routes of 
administration. In one carcinogenicity study, rats were orally administered 2-nitropropane 
at 0 or 40 mg/kg-bw per day for 16 weeks. All of the rats treated with 2-nitropropane 
developed benign and/or malignant liver tumours. Metastases were also observed in the 
lungs of some of these rats (Fiala et al. 1987). In another study, rats were administered 2-
nitropropane via inhalation at 0, 98 or 755 mg/m3 for up to 6 months. All of the rats 
exposed to 755 mg/m3 for 6 months developed multiple hepatocellular carcinomas. 
Although there were no tumours seen in the rats exposed to 755 mg/m3 for 3 months, 
hyperplastic changes in the liver were observed. No tumours were noted in the rats 
exposed to 98 mg/m3 (Lewis et al. 1979). In addition to these cancer studies, it was 
reported that inhalation or intraperitoneal exposure to 2-nitropropane had an initiating 
action in rats also treated with established promoters (Denk et al. 1990; Astorg et al. 
1994). No human cancer data were identified. 
 
On the basis of available evidence on mutagenicity, the IARC (1999) working group 
concluded that 2-nitropropane “is mutagenic in a wide variety of in vitro and in vivo 
systems by a direct action.” A detailed overview of the available genotoxicity studies is 
presented in Appendix 3; these data are briefly summarized below.  
 
2-Nitropropane is genotoxic to a wide range of organisms in vitro and in vivo. The 
chemical tested positive in bacterial mutation assays. It induced gene mutations in 
Chinese hamster cells and rat hepatoma cells. In cultured human peripheral lymphocytes, 
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it showed clear evidence of chromosomal aberration and induction of sister chromatid 
exchanges, although negative results for sister chromatid exchange were found in 
Chinese hamster ovary cells. 2-Nitropropane induced unscheduled DNA synthesis in 
human, rat and mouse hepatocytes. It also induced micronuclei in three rat hepatoma cell 
lines but not in Chinese hamster lung V79 cells. 
 
The genotoxic effects of 2-nitropropane were corroborated in a series of in vivo studies. 
In mice exposed by intraperitoneal injection, an increased frequency of mutations in the 
LacI gene and an increased expression of the tumour suppressor gene p53 were observed 
in the liver. 2-Nitropropane also induced DNA base modifications in the liver of rats 
treated orally and intraperitoneally. Significant increases in 8-hydroxydeoxyguanosine 
levels, an indication of oxidative stress-induced DNA damage, were observed in the liver 
of rats and mice treated with 2-nitropropane orally or intraperitoneally, but no effect was 
observed on the kidney of rats. Furthermore, DNA strand breaks were reported in the 
bone marrow of rats and in the stomach, colon and liver of mice after administration of 2-
nitropropane by intraperitoneal injection; however, no effects on the kidney, urinary 
bladder, lung, brain or bone marrow of mice were observed. Unscheduled DNA synthesis 
occurred in the hepatocytes of orally treated rats. 2-Nitropropane also induced 
micronuclei in the hepatocytes of rats treated orally, but not in the peripheral blood of 
mice treated via intraperitoneal injection. 
 
The underlying mechanisms of the genotoxicity and carcinogenicity of 2-nitropropane 
have also been studied. It was reported that the genotoxicity of 2-nitropropane in rats has 
been attributed to sulfotransferase-mediated formation of DNA-reactive nitrenium ions 
that were produced from the anionic form of 2-nitropropane, propane 2-nitronate (Sodum 
et al. 1993; Sodum et al.1994; Sodum and Fiala 1998). Kreis et al. (2000) conducted a 
study to investigate whether human sulfotransferases are capable of activating propane 2-
nitronate in various V79-derived cell lines engineered for expression of individual forms 
of human sulfotransferases. The results of the study showed that the human phenol 
sulfotransferases P-PST and M-PST are capable of metabolically activating propane 2-
nitronate and that the underlying mechanism is apparently identical to that resulting in the 
activation of propane 2-nitronate in rat liver, where 2-nitropropane causes carcinomas. 
These results support the notion that 2-nitropropane should be regarded as a potential 
human carcinogen. IARC (1999) also concluded that propane 2-nitronate may act as an 
intermediate in the mechanism by which 2-nitropropane exerts its genotoxic and 
carcinogenic effects.  
 
However, Griffin et al. (1980) suggested a different pathway of carcinogenesis in rats 
exposed to 2-nitropropane. Their study indicated that the initial liver damage caused by 
2-nitropropane may lead to a physiological process of hyperregeneration, which, under 
the continuing stress of exposure to 2-nitropropane, has the potential to induce neoplasia.  
  
Exposure to 2-nitropropane has also induced non-cancer effects, mainly on the liver, in 
experimental animals. In rats exposed by gavage for 2 weeks, a significant increase of 
hepatic lipid peroxidation was observed at 26 mg/kg-bw per day, which is the lowest oral 
lowest-observed-adverse-effect level (LOAEL). In the higher dose group (47 mg/kg-bw 
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per day), a significant increase in serum glutamic–oxaloacetic transaminase2 level, an 
index of injury to the liver, was observed. There were also increases in oxidative DNA 
damage, cell proliferation and histopathological changes in the liver observed in a dose-
dependent manner (Sai et al. 1998). In an inhalation study, slightly increased focal 
vacuolization of the cytoplasm of hepatocytes and focal areas of hepatocellular nodules 
were observed at 91 mg/m3, the lowest inhalation lowest-observed-adverse-effect 
concentration (LOAEC), in male rats exposed to 2-nitropropane for 22 months (Griffin et 
al. 1981). In another short-term oral study, increases in hepatic DNA synthesis, moderate 
signs of cholestasis and hepatotoxicity were observed in a dose-dependent manner in 
male rats exposed for 10 days; the LOAEL was 40 mg/kg-bw per day (Cunningham and 
Matthews 1991). In a short-term inhalation study, increased total glutathione, glutathione 
S-transferase activity and uridine 5′-diphosphate-glucuronosyltransferase activity were 
observed in the liver of male rats exposed to 365 mg/m3 for 4 days (Haas-Jobelius et al. 
1992). In addition, in two 4-week oral studies, Griffin and Coulston (1986) reported a 
slight elevation in liver weights at 17 mg/kg-bw per day in male rats; and Berryman and 
Wilson (1989) reported reduced body weight gain and adverse liver effects at 200 mg/kg-
bw per day in the surviving female rats. Severe adverse liver effects were also observed 
in rats exposed to 2-nitropropane by inhalation at 130 mg/m3 for up to 6 months (Griffin 
et al. 1978; ANGUS Chemical Company 1985). Morton et al. (2002) reported a 
subchronic oral study in male Eker rats exposed to 2-nitropropane at 38 mg/kg-bw per 
day for 4 or 6 months. No consistent effect on numbers of preneoplastic or neoplastic 
renal lesions was observed, and no neoplasms in the liver were found. However, in a 
subchronic inhalation study, Lewis et al. (1979) reported that liver cellular damage, 
which is considered to be preneoplastic, was observed at 755 mg/m3 in rats exposed via 
inhalation for 3 and 6 months. The lung was also a target for non-cancer effects in rodents 
exposed to 2-nitropropane. Pulmonary lesions in male rats exposed to 2-nitropropane via 
inhalation for 1–6 months were observed at 755 mg/m3. However, no adverse effects 
were observed in rabbits (Lewis et al. 1979).  
 
No adequate reproductive studies were identified. In the only developmental toxicity 
study identified, intraperitoneal injection to female rats with 2-nitropropane at 170 mg/kg-
bw per day on days 1–15 of pregnancy reduced pre- or post-implantation survival and 
reduced fetal body weight or length. There was no evidence of maternal toxicity 
identified in the exposed animals (Hardin et al. 1981). 
 
Several epidemiological studies were identified. A retrospective mortality study was 
conducted among 1815 workers in a chemical plant in the United States; it was followed 
by an updated study, which included 1915 workers. Employees were divided into three 
cohorts covering those with direct, indirect or no exposure to 2-nitropropane. Data were 
expressed as standardized mortality ratios (SMRs). There were no differences in the 
causes of death between individuals grouped according to degree of exposure to 2-
nitropropane. However, since the cohort was small and the period of latency was short for 
most of the subjects, the study did not prove that 2-nitropropane was not carcinogenic to 
humans (Miller and Temple 1979; Bolender 1983). Crawford et al. (1985) reported on an 
                                                 
2 Now usually referred to as aspartate aminotransferase. 
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employee health examination including workers exposed to personal time-weighted 
average levels of 2-nitropropane below 91 mg/m3, which revealed no adverse effects in 
the lung, liver, kidney, skin or hematopoietic and cardiovascular systems. In another 
report, acute toxicity was experienced by workers exposed to 2-nitropropane via 
inhalation in a plant in the United States. Daily exposure of workers to 2-nitropropane 
concentrations of 73–164 mg/m3 resulted in severe headaches in those least exposed and 
anorexia, nausea, vomiting and diarrhea in those most intimately exposed. However, it 
was also reported that two workers in another plant who were exposed during about one-
quarter of their work week to concentrations of 36–108 mg/m3 experienced no adverse 
effects (Skinner 1947). In a case study, Harrison et al. (1987) reported on two 
construction workers who were exposed to 2-nitropropane while applying epoxy resin 
coating. One man died 10 days after exposure from fulminant hepatitis, and the other man 
had persistently elevated serum aminotransferase activity. Serum concentrations of 2-
nitropropane on admission were 13 mg/L in the man who died and 8.5 mg/L in his co-
worker. In another case study, fatalities following exposure to 2-nitropropane were 
reported. Four workers who used a 2-nitropropane-containing surface coating in a 
confined area died 6–10 days after exposure. All had hepatic damage. Concurrent 
exposure to other solvents may have contributed (Hine et al. 1978). 
 
In summary, 2-nitropropane induced liver tumours in rats via both oral and inhalation 
exposures. Metastases were also observed in the lungs of exposed animals. Positive 
genotoxicity results from both in vitro and in vivo tests were obtained in hepatocytes or in 
the liver of exposed animals as well as other test systems. Studies on the underlying 
mechanism of the genotoxicity and carcinogenicity of 2-nitropropane suggested that 
sulfotransferase-mediated formation of DNA-reactive nitrenium ions produced from 2-
nitropropane may be the cause of its adverse effects, although one study suggested a non-
genotoxic carcinogenicity pathway. Studies further showed that human sulfotransferase is 
also capable of activating 2-nitropropane to form DNA-reactive nitronium. Exposure to 
2-nitropropane has also induced non-cancer effects, mainly on the liver, in experimental 
animals. In addition, human case studies revealed that workers died from liver damage 
after exposure to high concentration of 2-nitropropane or solvents containing 2-
nitropropane.  
 
The confidence in the toxicity database for 2-nitropropane is considered to be moderate, 
as information was available to identify critical endpoints for risk characterization, 
although no reproductive toxicity studies were identified and there were no human cancer 
data. In addition, there was a lack of dermal studies for carcinogenicity and repeated-dose 
toxicity and a lack of oral, inhalation and dermal studies for developmental toxicity. 
Furthermore, only limited epidemiological studies were available.  
 
Characterization of Risk to Human Health 
 
Based principally on the weight of evidence assessments of international and other 
national agencies (IARC, European Commission and US NTP), a critical effect for 
characterization of risk to human health for 2-nitropropane is carcinogenicity. Increased 
incidences of liver tumours were observed in experimental animals from various studies. 
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2-Nitropropane induced benign and malignant liver tumours in rats in a 16-week oral 
study. Multiple hepatocellular carcinomas were observed in rats exposed to 2-
nitropropane via inhalation for 6 months. Metastases were also observed in the lungs of 
exposed animals. In addition, 2-nitropropane showed initiating activity in rat liver 
following intraperitoneal injection or inhalation exposure. 
 
In light of the clear evidence in the in vitro and in vivo genotoxicity assays in the liver of 
rats, where it causes tumours, and the evidence that the underlying mechanisms of the 
genotoxicity of 2-nitropropane in rodent cells and in human cells are apparently identical, 
it cannot be precluded that 2-nitropropane induces tumours via a mode of action 
involving direct interaction with genetic material both in experimental animals and in 
humans. 
 
With respect to non-cancer effects, the lowest LOAEL for oral exposure to 2-
nitropropane was 26 mg/kg-bw per day, based on increased hepatic lipid peroxidation, 
oxidative DNA damage and cell proliferation in the liver of rats in a 2-week study. 
Comparison of this effect level with the estimated intake from vegetable fats and oils for 
children aged 6–8 (0.0078 µg/kg-bw per day) results in a predicted margin of exposure of 
approximately 3.3 × 106. This margin is considered to be adequately protective against 
the induction of non-cancer effects in the general population in Canada in light of the 
very conservative nature of the exposure estimate.  
 
Cigarette smoke represents a significant source of exposure to 2-nitropropane. Although 
smoking does not provide an appropriate basis on which to assess the risk to the general 
population, the additional intake of 2-nitropropane as a result of exposure to cigarette 
smoke would further reduce the margin of exposure for non-cancer effects. 
 
Uncertainties in Evaluation of Risk to Human Health 
 
This screening assessment does not include a full analysis of the mode of induction of 
effects, including cancer, associated with exposure to 2-nitropropane, nor does it take into 
account possible differences between humans and experimental species with respect to 
effects induced by this substance. There were no human cancer data available. 
 
The data available with which to characterize human exposure were very limited. No 
environmental monitoring data were identified. Thus, environmental concentrations were 
estimated using a model based on physicochemical properties and an area sources release 
estimate available for one region of Canada. There is uncertainty regarding the possible 
use of 2-nitropropane in consumer products (e.g., paints), and regarding the potential for 
residual concentrations in therapeutic products. 
 
 

Conclusions 
 
Based on the information presented in this screening assessment, it is concluded that 2-
nitropropane is not entering the environment in a quantity or concentration or under 
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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.  
 
2-Nitropropane does not meet the criteria for persistence or bioaccumulation potential as 
set out in the Persistence and Bioaccumulation Regulations (Canada 2000). 
 
On the basis of the carcinogenicity of 2-nitropropane, for which there may be a 
probability of harm at any level of exposure, it is concluded that 2-nitropropane should be 
considered a substance that may be 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 2-nitropropane meets one or more criteria under section 64 
of CEPA 1999.  This substance will be considered for inclusion in the Domestic 
Substances List inventory update initiative. In addition and where relevant, research and 
monitoring will support verification of assumptions used during the screening 
assessment.  



Screening Assessment CAS RN 79-46-9 
 

References  
 
ACD/pKaDB [Prediction Module]. 2005. pKa dVB version 9.0. Toronto (ON): a software program for 
predicting dissociation constants (pKa), developed by Advanced Chemistry Development, Inc., Toronto, 
Ontario. Available from: http://www.acdlabs.com/products/phys_chem_lab/pka/  
  
[AIES] Artificial Intelligence Expert System. 2003–2005. Version 1.25. Ottawa (ON): Environment 
Canada. Model developed by Stephen Niculescu. Available from: Environment Canada, Ecological 
Assessment Division, New Substances Division. 
 
Anachemia. 2007. Material safety data sheet: Nitroethane. Lachine (QC): Anachemia. [cited 2009 Jul 31]. 
Available from: http://www.anachemia.com/msds/english/6650.pdf  
 
ANGUS Chemical Company. 1985. Chronic inhalation of 200 ppm of 2-nitropropane in rats: six month 
report. Prepared by Coulston International Corporation (May 1978) for ANGUS Chemical Company. OTS 
No. 204292. Document No. 8EHQ-0985-0170. Fiche No. 0200504. [cited in US EPA 1991]. 
 
ANGUS Chemical Company. 2000. Technical data sheet: CHAINGUARD® I-15. Buffalo Grove (IL): 
ANGUS Chemical Company. [cited 2009 Jun 10]. Available from: 
http://www.dow.com/PublishedLiterature/dh_0034/0901b80380034ca4.pdf?filepath=angus/pdfs/noreg/319
-00030.pdf&fromPage=GetDoc  
 
ANGUS Chemical Company. 2009. SYNTHATANE™ NP 200. ANGUS Chemical Company, a subsidiary 
of The Dow Chemical Company. [cited 2009 Apr 7]. Available from: 
http://www.dow.com/PublishedLiterature/dh_004f/0901b8038004ff2c.pdf?filepath=/PublishToInternet/Inte
rnetDOWCOM/angus/pdfs/noreg/319-00637.pdf&fromPage=BasicSearch 

[AOPWIN] Atmospheric Oxidation Program for Windows [Estimation Model]. 2000. Version 1.91. 
Washington (DC): US Environmental Protection Agency, Office of Pollution Prevention and Toxics; 
Syracuse (NY): Syracuse Research Corporation.[cited 2009 07 13]. Available from: 
http://www.epa.gov/oppt/exposure/pubs/episuite.htm 
 
Arnot JA, Gobas FAPC. 2003. A generic QSAR for assessing the bioaccumulation potential of organic 
chemicals in aquatic food webs. QSAR Comb Sci [Internet] 22(3): 337–345. Available from: 
http://www3.interscience.wiley.com/journal/104557877/home [restricted access] 
 
[ASTER] Assessment Tools for the Evaluation of Risk [Internet]. 1999. Duluth (MN): US Environmental 
Protection Agency, Mid-Continent Ecology Division. [cited 2006 Sep]. Available from: 
http://www.epa.gov/med/Prods_Pubs/aster.htm [restricted access] 
 
Astorg P, Berges R, Suschetet M. 1994. Induction of γ-GT- and GST-P positive foci in the liver of rats 
treated with 2-nitropropane or propane 2-nitronate. Cancer Lett 79: 101–106. [cited in IARC 1999]. 
 
Atkinson R. 1989. Kinetics and mechanisms of the gas-phase reactions of the hydroxyl radical with organic 
compounds Journal of Physical and Chemical Reference Data. Monograph No. 1. 
 
Bauchinger M, Kulka U, Schmid E. 1987. Analysis of cytogenetic effect in human lymphocytes induced by 
metabolically activated 2-nitropropane. Mutat Res 190: 217–219. [cited in IARC 1999]. 

[BCFWIN] BioConcentration Factor Program for Windows [Estimation Model]. 2000. Version 2.15. 
Washington (DC): US Environmental Protection Agency, Office of Pollution Prevention and Toxics; 
Syracuse (NY): Syracuse Research Corporation.[cited 2009 July 13]. Available from: 
http://www.epa.gov/oppt/exposure/pubs/episuite.htm 
 

 24

http://www.epa.gov/oppt/exposure/pubs/episuite.htm
http://www.epa.gov/oppt/exposure/pubs/episuite.htm


Screening Assessment CAS RN 79-46-9 
 

Berryman EL, Wilson 1989. Assessment of the toxic potential of 2-nitropropane following oral 
administration to rats over 28 days. Unpublished report No. 1014/1373.’s-Hertogenbosch (NL): RCC 
NOTOX B.V., Hambakenwetering 7, 5231 DD. Submitted to the World Health Organization by 
Karlshamns AB, Sweden. [cited in WHO 1990b].  

[BIOWIN] Biodegradation Probability Program for Windows [Estimation Model]. 2000. Version 4.02. 
Washington (DC): US Environmental Protection Agency, Office of Pollution Prevention and Toxics; 
Syracuse (NY): Syracuse Research Corporation. Available from: 
http://www.epa.gov/oppt/exposure/pubs/episuite.htm 
 
Boethling RS, Howard PH, Beauman JA, Larosche ME. 1995. Factors for intermedia extrapolations in 
biodegradability assessment. Chemosphere 30(4): 741–752. 
 
Bolender FL. 1983. 2-NP mortality epidemiology study of the Sterlington, LA employees: an update (1-1-
46 thru 12-31-81). International Minerals and Chemical Corporation report dated September (unpublished). 
[cited in Dow 2007; ECB 2005]. 
 
Bollmeier AF. 2000. Nitroparaffins [Internet]. In: Kirk-Othmer encyclopedia of chemical technology, 
online version. [cited 2009 Apr 15]. Available from: 
http://mrw.interscience.wiley.com/emrw/9780471238966/kirk/article/nitrboll.a02/current/pdf [restricted 
access]  
 
Budavari S, editor. 2001. The Merck index: encyclopedia of chemicals, drugs and biologicals. 13th ed. 
Whitehouse Station (NJ): Merck and Co., Inc. p. 6660.  
 
Cabelof DC, Raffoul JJ, Yanamadala S, Guo Z, Heydari AR. 2002. Induction of DNA polymerase beta-
dependent base excision repair in response to oxidative stress in vivo. Carcinogenesis 23: 1419–1425.  
 
Canada. 1978. Food and Drug Regulations, C.R.C., c. 870. Available from: 
http://laws.justice.gc.ca/en/showtdm/cr/C.R.C.-c.870 
 
Canada. 1988. Ingredient Disclosure List [Internet]. SOR/88-64. [cited 2009 Apr 7]. Available from: 
http://www.canlii.org/ca/regu/sor88-64/part274942.html 
 
Canada. 1999. Canadian Environmental Protection Act, 1999. S.C., 1999, c. 33. Available from: 
http://www.gazette.gc.ca/archives/p3/1999/g3-02203.pdf 
 
Canada. 2000. Canadian Environmental Protection Act, 1999: Persistence and Bioaccumulation 
Regulations, P.C. 2000-348, 29 March 2000, SOR/2000-107. Available from: 
http://www.gazette.gc.ca/archives/p2/2000/2000-03-29/pdf/g2-13407.pdf 
 
Canada, Dept. of the Environment, Dept. of Health. 2006. Canadian Environmental Protection Act, 1999: 
Notice of intent to develop and implement measures to assess and manage the risks posed by certain 
substances to the health of Canadians and their environment. Canada Gazette, Part I, vol. 140, no. 49, p. 
4109–4117. Available from: http://www.gazette.gc.ca/archives/p1/2006/2006-12-09/pdf/g1-14049.pdf 
 
Canada, Dept. of the Environment, Dept. of Health. 2009. Canadian Environmental Protection Act, 1999: 
Notice of eighth release of technical information relevant to substances identified in the Challenge. Canada 
Gazette, Part I, vol. 143, no. 5, p. 192–196. Available from: http://www.gazette.gc.ca/rp-pr/p1/2009/2009-
01-31/pdf/g1-14305.pdf 
 
ChemCAN [Level III fugacity model of 24 regions of Canada]. 2003. Version 6.00. Peterborough (ON): 
Trent University, Canadian Centre for Environmental Modelling and Chemistry. Available from: 
http://www.trentu.ca/academic/aminss/envmodel/models/CC600.html 
 

 25

http://mrw.interscience.wiley.com/emrw/9780471238966/kirk/article/nitrboll.a02/current/pdf
http://www.trentu.ca/academic/aminss/envmodel/models/CC600.html


Screening Assessment CAS RN 79-46-9 
 

Chemicals Inspection and Testing Institute (CITI). 1992. Biodegradation and bioaccumulation: Data of 
existing chemicals based on the CSCL Japan. Document 3 3175 00221 9591, CR Number 2-194, dated 
October 1992.  
 
[CosIng] Cosmetic Ingredients and Substances. 2009. Substance: Butyl glycidyl ether. European 
Commission, Enterprise and Industry Directorate General. [cited 2009 Feb 16]. Available from: 
http://ec.europa.eu/enterprise/cosmetics/cosing/index.cfm?fuseaction=search.details&id=30077 
 
Coulston F, Korte SW. 1987. Ecotoxicological profile analysis of nitroparaffins according to OECD 
guidelines with 14C-labeled compounds. Coulston International Corporation. Unpublished report No. 8. 
Annual Report 1986, dated March 5, 1987 [cited in Dow 2007].  

[CPOPs] Canadian POPs Model. 2008. Gatineau (QC): Environment Canada, Ecological Assessment 
Division; Bourgas (BG): Bourgas Prof. Assen Zlatarov University, Laboratory of Mathematical Chemistry. 
Model developed based on Mekenyan et al. 2005]. Available upon request. 
 
Crawford GN, Garrison RP, McFee DR. 1985. Health examination and air monitoring evaluation for 
workers exposed to 2-nitropropane. Am Ind Hyg Assoc J 46: 45–47. [cited in IARC 1999]. 
 
[CTUMS] Canadian Tobacco Use Monitoring Survey. 2008. Supplementary tables, CTUMS annual 2008 
[Internet]. Ottawa (ON): Health Canada. [cited 2009 Aug 4]. Available from: http://www.hc-sc.gc.ca/hc-
ps/tobac-tabac/research-recherche/stat/_ctums-esutc_2008/ann-table1-eng.php 
 
Cunningham ML, Matthews HB. 1991. Relationship of hepatocarcinogenicity and hepatocellular 
proliferation induced by mutagenic noncarcinogens vs carcinogens. II. 1- vs 2-nitropropane. Toxicol Appl 
Pharmacol 110: 505–513. [cited in IARC 1999]. 
 
Daubert TE, Danner RP. 1989. Physical and thermodynamic properties of pure chemicals data compilation. 
Washington (DC): Taylor and Francis. 
 
Davies JE, Mynett K, Gescher A, Chipman JK. 1993. DNA modification and repair by 2-nitropropane is 
extensive in hepatocytes of rats compared to those of humans and mice. Mutat Res 287: 157–164. [cited in 
IARC 1999].  
 
Deng X-S, Tuo J, Poulsen HE, Loft S. 1997. 2-Nitropropane-induced DNA damage in rat bone marrow. 
Mutat Res 391: 165–169. [cited in IARC 1999]. 
 
Denk B, Filser JG, Deml E, Kessler W, Shen J, Oesterle D. 1990. Dose-dependent emergence of 
preneoplastic foci in rat livers after exposure to 2-nitropropane. Arch Toxicol 64: 329–331. [cited in IARC 
1999]. 
 
Dow. 2007. Test plan for 2-nitropropane. Midland (MI): The Dow Chemical Company. Available from: 
http://earth1.epa.gov/chemrtk/pubs/summaries/2nitropne/c15898rt.pdf 
 
[ECB] European Chemicals Bureau. 2005. IUCLID [International Uniform Chemical Information 
Database] dataset for 2-nitropropane (CAS No. 79-46-9). Available from: http://ecb.jrc.it/esis/  
 
[ECFR] Electronic Code of Federal Regulations. 2009. Title 21: Food and Drugs, Part 175: Indirect Food 
Additives: Adhesives and Components of Coatings, Subpart B: Substances for Use Only as Components of 
Adhesives. Silver Spring (MD): US Department of Health and Human Services, Food and Drug 
Administration. [cited 2009 Jun 8]. Available from: 
http://www.accessdata.fda.gov/SCRIPTs/cdrh/cfdocs/cfcfr/CFRSearch.cfm 
 
[ECOSAR] Ecological Structure Activity Relationships [Internet]. 2004. Version 0.99h. Washington (DC): 
US Environmental Protection Agency, Office of Pollution Prevention and Toxics; Syracuse (NY): Syracuse 
Research Corporation. Available from: http://www.epa.gov/oppt/exposure/pubs/episuite.htm 

 26



Screening Assessment CAS RN 79-46-9 
 

 
Environment Canada. 2007. Guidance for conducting ecological assessments under CEPA, 1999: science 
resource technical series: draft module on QSARs. Reviewed draft working document. Gatineau (QC): 
Environment Canada, Existing Substances Division.  
 
Environment Canada. 2008a. Data for Batch 8 substances collected under the Canadian Environmental 
Protection Act, 1999, Section 71: Notice with respect to certain Batch 8 Challenge substances. Data 
prepared by: Environment Canada, Existing Substances Program.  
 
Environment Canada. 2008b. Guidance for conducting ecological assessments under CEPA, 1999: science 
resource technical series, technical guidance module: the Industrial Generic Exposure Tool – Aquatic 
(IGETA). Working document. Gatineau (QC): Environment Canada, Ecological Assessment Division. 
 
Environment Canada. 2009. IGETA report: CAS 79-46-9. Unpublished report. Gatineau (QC): 
Environment Canada, Existing Substances Division. 
 
[EQC] Equilibrium Criterion Model. 2003. Version 2.02. Peterborough (ON): Trent University, Canadian 
Centre for Environmental Modelling and Chemistry. [cited 2009 Jul 13]. Available from: 
http://www.trentu.ca/academic/aminss/envmodel/models/EQC2.html  
 
[ESIS] European Chemical Substances Information System [database on the internet]. 2009. European 
Chemical Bureau (ECB). Available from: http://ecb.jrc.ec.europa.eu/esis/ 
 
[EuPIA] European Printing Ink Association. 2007. Exclusion list for printing inks and related products. 5th 
revised ed. [cited 2009 Jun 11]. Available from: 
http://www.eupia.org/EPUB/easnet.dll/GetDoc?APPL=1&DAT_IM=020A3B&TYPE=PDF 
 
[EWG] Environmental Working Group. 2009. National Tap Water Quality Database [Internet]. Washington 
(DC): Environmental Working Group. [cited 2009 Jun 16]. Available from: 
http://www.ewg.org/tapwater/contaminants/  
 
Fiala ES, Czerniak R, Castonguay A, Conaway CC, Rivenson A. 1987. Assay of 1-nitropropane, 2-
nitropropane, 1-azoxypropane and 2-azoxypropane for carcinogenicity by gavage in Sprague-Dawley rats. 
Carcinogenesis 8: 1947–1949. [cited in IARC 1999]. 
 
Fiala ES, Sodum RS, Hussain NS, Rivenson A, Dolan L. 1995. Secondary nitroalkanes: induction of DNA 
repair in rat hepatocytes, activation by aryl sulfotransferase and hepatocarcinogenicity of 2-nitrobutane and 
3-nitropentane in male F344 rats. Toxicology 99: 89–97.  
 
Freitag D, Ballhorn L, Geyer H, Korte F. 1985. Environmental hazard profile of organic chemicals: an 
experimental method for the assessment of the behavior of organic chemicals in the ecosphere by means of 
simple laboratory tests with 14C labelled chemicals. Chemosphere 14: 1589–1616.  
 
Freitag D, Ballhorn L, Korte S, Korte F. 1990. Bioaccumulation and degradation of some nitroalkanes. In: 
Karcher W, Devillers J, editors. Practical applications of quantitative structure–activity relationships 
(QSAR) in environmental chemistry and toxicology. Brussels (BE) and Luxembourg: European Coal and 
Steel Community, European Economic Community and European Atomic Energy Community. [cited in 
Dow 2007]. 
 
Freitag D, Korte S, Korte F (1988) Ecotoxicological profile analysis of nitroparaffins according to OECD 
Guidelines with 14C-labelled compounds. Gesellschaft für Strahlen- und Umweltforschung mbH München, 
Institute für Ökologische Chemie, Ingolstädter Landstrasse 1, D-91465 Ergersheim, April 26, 1988. In: 
TSCA 8D submissions to US Environmental Protection Agency for nitromethane (Fiche No. OTS516767). 
[cited in HSDB 2006] 
 

 27



Screening Assessment CAS RN 79-46-9 
 

Galloway SM, Armstrong MJ, Reuben C, Colman S, Brown B, Cannon C, Bloom AD, Nakamura F, 
Ahmed M, Duk S, Rimpo J, Margolin GH, Resnick MA, Anderson G, Zeiger E. 1987. Chromosome 
aberrations and sister chromatid exchanges in Chinese hamster ovary cells: evaluations of 108 chemicals. 
Environ Mol Mutagen 10(Suppl 10): 1–175. [cited in IARC 1999]. 
 
Gaworski CL, Lemus-Olalde R, Carmines EL. 2008. Toxicological evaluation of potassium sorbate added 
to cigarette tobacco. Food Chem Toxicol 46: 339–351. 
 
George E, Burlinson B, Gatehouse D. 1989. Genotoxicity of 2-nitropropane in the rat. Carcinogenesis 10: 
2329–2334. [cited in IARC 1999]. 
 
[GLC] Great Lakes Commission. 2004. 2001 Inventory of Toxic Air Emissions: Point, area, and mobile 
sources. Submitted to US Environmental Protection Agency. Ann Arbor (MI): Great Lakes Commission. 
Available from: http://www.glc.org/air/inventory/2001/01fullreport.pdf 
 
[GLC] Great Lakes Commission. 2006. 2002 Inventory of Toxic Air Emissions for the Great Lakes Region. 
Submitted to US Environmental Protection Agency. Ann Arbor (MI): Great Lakes Commission. Available 
from: http://glc.org/air/inventory/2002/2002report_Full.pdf 
 
Göggelmann W, Bauchinger M, Kulka U, Schmid E. 1988. Genotoxicity of 2-nitropropane and 1-
nitropropane in Salmonella typhimurium and human lymphocytes. Mutagenesis 3: 137–140. [cited in IARC 
1999]. 
 
Green D, Johnson T. 2000. Nitroalkane chemistry. In: Innovations in pharmaceutical technology [online]. 
January 2000. Available from: http://www.iptonline.com/pdf_viewarticle.asp?cat=5&article=114 
 
Griffin TB, Coulston F. 1986. Four week toxicity study of 2-nitropropane in rats. Unpublished report from 
Coulston International Corporation, White Sands Research Center, Alamogorda, New Mexico. Submitted 
to the World Health Organization by Durkee Industrial Foods Corporation, Cleveland, Ohio. [cited in 
WHO 1990b]. 
 
Griffin TB, Coulston F, Stein AA. 1980. Chronic inhalation exposure of rats to vapors of 2-nitropropane at 
25 ppm. Ecotoxicol Environ Saf 4: 267–281.  
 
Griffin TB, Stein AA, Coulston F. 1981. Histologic study of tissues and organs from rats exposed to vapors 
of 2-nitropropane at 25 ppm. Ecotoxicol Environ Saf 5: 194–201 
 
Griffin TB, Benitz KF, Coulston F, Rosenblum I. 1978. Chronic inhalation toxicity of 2-nitropropane in 
rats. Pharmacologist 20(3): 145. [cited in US EPA 1991]. 
 
Guo N, Conaway CC, Hussain NS, Fiala ES. 1990. Sex and organ differences in oxidative DNA and RNA 
damage due to treatment of Sprague-Dawley rats with acetoxime or 2-nitropropane. Carcinogenesis 11: 
1659–1662. [cited in IARC 1999].  
 
Haas-Jobelius M, Coulston F, Korte F. 1992. Effects of short-term inhalation exposure to 1-nitropropane 
and 2-nitropropane on rat liver enzymes. Ecotoxicol Environ Saf 23: 253–259. [cited in IARC 1999]. 
 
Hardin BD, Bond GP, Sikov MR, Andrew FD, Beliles RP, Niemeier RW. 1981. Testing of selected 
workplace chemicals for teratogenic potential. Scand J Work Environ Health 7(Suppl 4): 66–75. [cited in 
IARC 1999]. 
 
Harrison, R, G. Letz, G. Pasternak and P. Blanc. 1987. Fulminant hepatic failure after occupational 
exposure to 2-nitropropane. Ann. intern. Med. 107: 466-468 [cited in IARC, 1999]. 
 

 28



Screening Assessment CAS RN 79-46-9 
 

Health Canada. 1998. Exposure factors for assessing total daily intake of priority substances by the general 
population of Canada. Unpublished report. Ottawa (ON): Health Canada, Environmental Health 
Directorate. 
 
Health Canada. 2007. The cosmetic ingredient hotlist March 2007 [Internet]. Ottawa (ON): Health Canada, 
Consumer Product Safety. [cited 2009 Dec15]. Available from: http://www.hc-sc.gc.ca/cps-
spc/person/cosmet/info-ind-prof/_hot-list-critique/hotlist-liste-eng.php  
 
Health Canada. 2009a. Drug Product Database. [cited 2009 Aug 6]. Available from: http://www.hc-
sc.gc.ca/dhp-mps/prodpharma/databasdon/index-eng.php  
 
Health Canada. 2009b. Natural Health Products Ingredients Database. [cited 2009 Aug 6]. Available from: 
http://www.hc-sc.gc.ca/dhp-mps/prodnatur/applications/online-enligne/nhpid-bipsn-eng.php 
 
Health Canada. 2009c. Licensed Natural Health Products Database. [cited 2009 Aug 6]. Available from: 
http://webprod.hc-sc.gc.ca/lnhpd-bdpsnh/start-debuter.do?language-langage=english 
 
Hine CH, Pasi A, Stephens BG. 1978. Fatalities following exposure to 2-nitropropane. J Occup Med 20: 
333–337. 
 
Hite M, Skeggs H. 1979. Mutagenic evaluation of nitroparaffins in the Salmonella 
typhimurium/mammalian-microsome test and the micronucleus test. Environ Mutagen 1: 383–389.  
 
Hoffman D, Hoffman I. 1997. The changing cigarette, 1950–1995. J Toxicol Environ Health 50: 307–364. 
 
Hoffman D, Rathkamp C. 1968. Chemical studies on tobacco smoke. III. Primary and secondary 
nitroalkanes in cigarette smoke. Beitr Tabakforsch 4: 124–134. 
 
Hoffman D, Hoffman I, El-Bayoumy K. 2001. The less harmful cigarette: a controversial issue. Chem Res 
Toxicol 14(7): 768–790. 
 
Howard PH. 1990. Handbook of environmental fate and exposure data for organic chemicals. Vol. II. 
Solvents. Ann Arbor (MI): Lewis Publishers. 
 
[HSDB] Hazardous Substances Data Bank [database on the Internet]. 2006. 2-Nitropropane. Bethesda 
(MD):  National Library of Medicine (US).  [cited 2009 Mar 31].  Available from: 
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB 
 
[HYDROWIN] Hydrolysis Rates Program for Microsoft Windows [Estimation Model]. 2000. Version 
1.67. Washington (DC): US Environmental Protection Agency, Office of Pollution Prevention and Toxics; 
Syracuse (NY): Syracuse Research Corporation. Available from: 
http://www.epa.gov/oppt/exposure/pubs/episuite.htm 
 
[IARC] International Agency for Research on Cancer. 1999. IARC monographs on the evaluation of 
carcinogenic risks to humans. Volume 71, part 3. Re-evaluation of some organic chemicals, hydrazine and 
hydrogen peroxide. Lyon, France. 
 
[ICH] International Conference on Harmonization of Technical Requirements for Registration of 
Pharmaceuticals for Human Use. 2009. ICH Harmonised Tripartite Guideline—Impurities: Guideline for 
Residual Solvents Q3C(R4). [cited 2009 Jun 26]. Available from: 
http://www.ich.org/LOB/media/MEDIA5254.pdf 
 
Kido T, Yamamoto T, & Soda K (1975) Microbial assimilation of alkyl  nitro compounds and formation of 
nitrite. Arch Microbiol, 106: 165-169. [cited in WHO 1992] 
 

 29

http://www.ich.org/LOB/media/MEDIA5254.pdf


Screening Assessment CAS RN 79-46-9 
 

[KOAWIN] Octanol Air Partition Coefficient Program for Microsoft Windows [Estimation Model]. 2004. 
Version 1.00. Washington (DC): US Environmental Protection Agency, Office of Pollution Prevention and 
Toxics; Syracuse (NY): Syracuse Research Corporation. Available from: 
http://www.epa.gov/oppt/exposure/pubs/episuite.htm 
 
[KOCWIN] Organic Carbon Partition Coefficient Program for Windows [Estimation Model]. 2008. 
Version 2.00. Washington (DC): US Environmental Protection Agency, Office of Pollution Prevention and 
Toxics; Syracuse (NY): Syracuse Research Corporation. Available from: 
http://www.epa.gov/oppt/exposure/pubs/episuite.htm  
 
Kohl C, Mynett K, Davies JE, Gescher A, Chipman JK. 1994. Propane 2-nitronate is the major genotoxic 
form of 2-nitropropane. Mutat Res 321: 65–72. [cited in IARC 1999]. 
 
Kreis P, Brandner S, Coughtrie MW, Pabel U, Meinl W, Glatt H, Andrae U. 2000. Human phenol 
sulfotransferases hP-PST and hM-PST activate propane 2-nitronate to a genotoxicant. Carcinogenesis 21: 
295–299. 
 
Lewis TR, Ulrich CE, Busey WM. 1979. Subchronic inhalation toxicity of nitromethane and 2-
nitropropane. J Environ Pathol Toxicol 2: 233–249. 
 
Lide DR, editor. 2000. CRC handbook of chemistry and physics. 81st ed. Boca Raton (FL): CRC Press. p. 
3–277. 
 
Mekenyan G, Dimitrov SD, Pavlov TS, Veith GD. 2005. POPs: a QSAR system for creating PBT profiles 
of chemicals and their metabolites. SAR QSAR Environ Res 16(1–2): 103–133. 
 
Miller ME, Temple GW. 1979. 2-NP mortality epidemiology study of the Sterlington, LA employees (1-1-
46 thru 6-30-77). International Minerals and Chemical Corporation report dated March 29, 1979 
(unpublished). [cited in ECB 2005]. 
 
Modderman JP. 1983. Exposure estimates for chemicals to be included in the NTP annual report on 
carcinogens. Memorandum to S. Shibko, Associate Director for Regulatory Evaluation,, US Department of 
Health and Human Services. 8 pp. [cited in WHO 1992]. 
 
Morita T, Asano N, Awogi T, Sasaki YF, Sato S-I, Shimada H, Sutou S, Suzuki T, Wakata A, Sofuni T, 
Hayashi M. 1997. Evaluation of the rodent micronucleus assay in the screening of IARC carcinogens 
(Groups 1, 2A and 2B). The summary report of the 6th collaborative study by CSGMT/JEMS.MMS. Mutat 
Res 389: 3–122. 
 
Morton LD, Youssef AF, Lloyd E, Kiorpes AL, Goldsworthy TL, Fort FL. 2002. Evaluation of 
carcinogenic responses in the Eker rat following short-term exposure to selected nephrotoxins and 
carcinogens. Toxicol Pathol 30(5): 559–564. 
 
[NCI] National Chemical Inventories [database on a CD-ROM]. 2009. Issue 1. Columbus (OH): American 
Chemical Society, Chemical Abstracts Service. [cited 2009 Jul 30]. Available from: 
http://www.cas.org/products/cd/nci/index.html 
 
[NIOSH] National Institute for Occupational Safety and Health. 1980. Health Hazard Alert—2-
Nitropropane (2-NP). DHHS (NIOSH) Publication No. 80-142. Cincinnati (OH): US Department of Health 
and Human Services, National Institute for Occupational Safety and Health. Available from: 
http://www.cdc.gov/niosh/80-142.html  

[NITE] National Institute of Technology and Evaluation (Jpn), 2002 Biodegradation and Bioconcentration 
of Existing Chemical Substancesunder the Chemical Substances Control Law.  Available from:  
http://www.safe.nite.go.jp/data/hazkizon/pk_e_kizon_data_result.home_data 
 

 30

http://www.cas.org/products/cd/nci/index.html
http://www.safe.nite.go.jp/data/hazkizon/pk_e_kizon_data_result.home_data


Screening Assessment CAS RN 79-46-9 
 

[NPRI] National Pollutant Release Inventory [database on the Internet]. 2007. Gatineau (QC): Environment 
Canada. [cited 2009 Feb 16]. Available from: http://www.ec.gc.ca/inrp-npri/  
 
[NTP] National Toxicology Program (US). 2005. 2-Nitropropane. In: 11th report on carcinogens [Internet]. 
Research Triangle Park (NC): US Department of Health and Human Services, National Toxicology 
Program. Available from: http://ntp.niehs.nih.gov/?objectid=035E5806-F735-FE81-FF769DFE5509AF0A 
 
Patskan GJ, Podraza KF, Meurrens K, Coggins CRE, Friedrichs B, Gerstenberg B, Gomm W, Schnell P, 
Stabbert R, Veltel D, Weber S, Terpstra P. 2008. Toxicological comparisons of three styles of a 
commercial U.S. cigarette (Marlboro®) with the 1R4F reference cigarette. Inhal Toxicol 20: 695–721. 
 
[PhysProp] Interactive PhysProp Database [database on the Internet]. 2006. Syracuse (NY): Syracuse 
Research Corporation. [cited 2009 Mar 31]. Available from: http://www.srcinc.com/what-we-
do/databaseforms.aspx?id=386 
 
Robbiano L, Mattioli F, Brambilla G. 1991. DNA fragmentation by 2-nitropropane in rat tissues, and 
effects of the modulation of biotransformation processes. Cancer Lett 57: 61–66. [cited in IARC 1999]. 
 
Rodgman A. 2003. The composition of cigarette smoke: problems with lists of tumorigens. Beitr 
Tabakforsch Int 20(6): 402–437. 
 
Roscher E, Ziegler-Skylakakis K, Andrae U. 1990. Involvement of different pathways in the genotoxicity 
of nitropropanes in cultured mammalian cells. Mutagenesis 5: 375–380. [cited in WHO 1992]. 
 
Sai K, Kai S, Umemura T, Tanimura A, Hasegawa R, Inoue T, Kurokawa Y. 1998. Protective effects of 
green tea on hepatotoxicity, oxidative DNA damage and cell proliferation in the rat liver induced by 
repeated oral administration of 2-nitropropane. Food Chem Toxicol 36: 1043–1051. 
 
Sasaki YF, Sekihashi K, Izumiyama F, Nishidate E, Saga A, Ishida K, Tsuda S. 2000. The comet assay 
with multiple mouse organs: comparison of comet assay results and carcinogenicity with 208 chemicals 
selected from the IARC Monographs and U.S. NTP carcinogenicity database. CRC Crit Rev Toxicol 30: 
629–799. 
 
Skinner JB. 1947. The toxicity of 2-nitropropane. Ind Med 16: 441–443. 
 
Sodum RS, Fiala ES. 1998. N2-amination of guanine to 2-hydrazinohypoxanthine, a novel in vivo nucleic 
acid modification produced by the hepatocarcinogen 2-nitropropane. Chem Res Toxicol 11: 1453–1459. 
 
Sodum, RS, G Nie and ES Fiala. 1993. 8-Aminoguanine: a base modification produced in rat liver nucleic 
acids by the hepatocarcinogen 2-nitropropane. Chem. Res. Toxicol. 6: 269-276 [cited in IARC, 1999]. 
 
Sodum RS, Sohn OS, Nie G, Fiala ES. 1994. Activation of the liver carcinogen 2-nitropropane by aryl 
sulfotransferase. Chem Res Toxicol 7: 344–351. [cited in IARC 1999]. 
 
[TOPKAT] TOxicity Prediction by Komputer Assisted Technology [Internet]. 2004. Version 6.2. San 
Diego (CA): Accelrys Software Inc. Available from: http://www.accelrys.com/products/topkat/index.html 
 
Toraason M, Clark J, Dankovic D, Mathias P, Skaggs S, Walker C, Werren D. 1999. Oxidative stress and 
DNA damage in Fischer rats following acute exposure to trichloroethylene or perchloroethylene. 
Toxicology 138: 43–53. 
 
[TRI] Toxics Release Inventory [database on the Internet]. 2009. TRI Explorer 4.7. Washington (DC): US 
Environmental Protection Agency. [cited 2009 Apr 7]. Available from: http://www.epa.gov/triexplorer/ 
 

 31

http://www.srcinc.com/what-we-do/databaseforms.aspx?id=386
http://www.srcinc.com/what-we-do/databaseforms.aspx?id=386


Screening Assessment CAS RN 79-46-9 
 

 32

[US EPA] US Environmental Protection Agency. 1991. 2-Nitropropane (CASRN 79-46-9). Washington 
(DC): US EPA, Integrated Risk Information System (IRIS). [cited 2009 Nov]. Available from: 
http://www.epa.gov/iris/subst/0519.htm 
 
[US EPA] US Environmental Protection Agency. 2006. 1999 national-scale air toxics assessment. 
Washington (DC): US Environmental Protection Agency. [cited 2009 May 12]. Available from: 
http://www.epa.gov/ttn/atw/nata1999/ 
 
[US EPA] US Environmental Protection Agency. 2009. Inventory Update Reporting, past IUR data: Non-
confidential production volume information submitted by companies under the 1986, 1990, 1994, 1998, 
and 2002 Inventory Update Reporting Regulation: Propane, 2-nitro-, CAS RN 79469 [Internet]. 
Washington (DC): US Environmental Protection Agency; [cited 2009 Apr 6]. Available from: 
http://www.epa.gov/oppt/iur/tools/data/2002-vol.htm 
 
Wallington TJ et al.  1990. A relative rate study of the reaction of Cl atoms with a series of alkyl nitrates 
and nitro alkanes in air at 295 ± 2 K.   Int J Chem Kinet 22 (7): 665-71 
  
[WHO] World Health Organization. 1990a. Evaluation of certain food additives and contaminants. Thirty-
fifth report of the Joint FAO/WHO Expert Committee on Food Additives. Geneva (CH): World Health 
Organization. Technical Report Series 789. Available from: 
http://whqlibdoc.who.int/trs/WHO_TRS_789.pdf 
 
[WHO] World Health Organization. 1990b. Toxicological evaluation of certain food additives and 
contaminants. Geneva (CH): World Health Organization. WHO Food Additives Series 26. Available from: 
http://www.inchem.org/documents/jecfa/jecmono/v26je09.htm 
 
[WHO] World Health Organization. 1992. 2-Nitropropane [Internet]. Geneva (CH): World Health 
Organization. Environmental Health Criteria 138. Available from: 
http://www.inchem.org/documents/ehc/ehc/ehc138.htm 
 

http://www.epa.gov/ttn/atw/nata1999/
http://www.epa.gov/oppt/iur/tools/data/2002-vol.htm_
http://www.epa.gov/oppt/iur/tools/data/2002-vol.htm_
http://www.epa.gov/oppt/iur/tools/data/2002-vol.htm_
http://www.epa.gov/oppt/iur/tools/data/2002-vol.htm_


Screening Assessment CAS RN 79-46-9 
 

 
Appendix 1: Estimates of potential exposure from foods based on assumed 2-
nitropropane concentration in vegetable fats and oils of 10 μg/kg 
 

Age group 
(years) 

Mean vegetable fat and oil intake 
from all food sources1  

(g/kg-bw per day) 

Concentration of 
2-nitropropane2 

(µg/kg) 

Estimated intake 

(µg/kg-bw per 
day) 

6–8  0.78 0.0078 
9–13  0.56 0.0056 

14–18  0.46 0.0046 
19–30  0.32 0.0032 
31–50  0.29 0.0029 
51–70  0.24 0.0024 
70+  0.23 

 
 

10 
 
 

0.0023 
1  Data generated by the Division of Statistics and Epidemiology, Bureau of Biostatistics and Computer 

Applications, Health Products and Food Branch, Health Canada. Unpublished document using data from 
Health Canada and Canadian Heart Health Initiative, Federal–Provincial Nutritional Surveys (1990s).  
Vegetable fat and oil intake values are presented for females, as intake is higher per unit body weight. 
Children 6–8 years of age have the highest intake of vegetable fats and oils per unit body weight. As 2-
nitropropane is permitted for use only in the processing of vegetable oils, intake estimates based on 
consumption of all vegetable fats and oils are expected to be conservative.  

2  The concentration of 2-nitropropane is based on the limit of detection reported in WHO (1990a). The 
limit of detection was used as the basis for exposure characterization, as procedures at the time for 
processing vegetable oils did not lead to detectable levels of 2-nitropropane in the finished product.  
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Appendix 2: Estimates of potential exposure to 2-nitropropane in cigarette smoke 
 

Age group (years) 

Smoking 
frequency1  

(no. of 
cigarettes/day) 

2-Nitropropane 
content per 
cigarette2 

(µg/cigarette) 

Mean body 
weight3 (kg) 

Estimated 
intake 

(µg/kg-bw per 
day) 

Youth (15–19)  12.2 59.4 0.25 
Young adults (20–24) 12.2 70.9 0.21 
Adults (25+) 14.9 

1.2 
70.9 0.25 

1  Mean cigarette consumption per CTUMS (2008).  
2  2-Nitropropane content based on Hoffman et al. (2001). 
3  Mean body weight values based on Health Canada (1998). 
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Appendix 3. Summary of health effects information for 2-nitropropane 
 
Endpoints Lowest effect levels1/Results 
Laboratory animals and in vitro 
Acute toxicity Lowest oral LD50 (mice) = 400 mg/kg-bw (Hite and Skeggs 1979).  

 
Lowest inhalation LC50 (male rats) = 1460 mg/m3 (Lewis et al. 1979). 
 
Dermal LD50 (rabbits) = >2000 mg/kg-bw (ECB 2005). 

Short-term 
repeated-dose 
toxicity  

Lowest oral LOAEL = 26 mg/kg-bw per day based on significant increase 
in hepatic lipid peroxidation in liver of male F344 rats (five per group) 
exposed to 2-nitropropane by gavage at 60 mg/kg-bw given 6 times over 2 
weeks (low dose, equivalent to 26 mg/kg-bw per day) or 90 mg/kg-bw given 
twice followed by 120 mg/kg-bw given 4 times over 2 weeks (high dose, 
equivalent to 47 mg/kg-bw per day). In the high dose group, a significant 
elevation of serum glutamic–oxaloacetic transaminase was observed. There 
was also a dose-related increase in oxidative DNA damage and cell 
proliferation in the liver (Sai et al. 1998). 
 
Lowest inhalation LOAEC = 365 mg/m3 based on enhanced total 
glutathione and increased activities of glutathione S-transferase and uridine 
5′-diphosphate-glucuronosyltransferase in the liver of male Sprague-Dawley 
rats exposed to 2-nitropropane via whole-body inhalation, 7 h/day, for 4 days 
(Haas-Jobelius et al. 1992).  
 
Other:  
Oral LOAEL = 40 mg/kg-bw per day based on increased hepatic DNA 
synthesis and moderate signs of cholestasis and hepatotoxicity observed in a 
dose-dependent manner in the liver of male Fischer 344 rats exposed to 2-
nitropropane by gavage at 20, 40 or 80 mg/kg-bw per day, 5 days/week, for 
2 weeks (Cunningham and Matthews 1991). 
 
Oral LOEL = 17 mg/kg-bw per day based on slight elevation in liver 
weights in male Fischer 344 rats exposed to 2-nitropropane in drinking water 
at doses of 0, 0.1, 1.0, 10, 100 or 1000 mg/L for 4 weeks (equivalent to 128 
and 99 mg/kg-bw per day for female and male rats in the 1000 mg/L group, 
respectively; and 17 and 14 mg/kg-bw per day for male and female rats in 
the 100 mg/L group, respectively). Reduced food and fluid consumption and 
reduced body weight gain as well as elevated organ weights were observed 
in the highest dose (1000 mg/L) group. There were no treatment-related 
effects at 10 mg/L (estimated to be equivalent to 1–2 mg/kg-bw per day) 
(Griffin and Coulston 1986). 
 
Oral LOAEL = 200 mg/kg-bw per day based on reduced body weight gain, 
higher alanine aminotransferase, aspartate aminotransferase and total 
bilirubin, and lower serum total protein and albumin levels in the surviving 
female Wistar rats exposed to 2-nitropropane by gavage at 0, 20, 200 or 400 
mg/kg-bw per day for 28 days (all male rats died within 7 days after 
exposure) (Berryman and Wilson 1989). 
 
No dermal studies were identified. 
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Endpoints Lowest effect levels1/Results 
Subchronic 
toxicity 

Oral NOAEL = 38 mg/kg-bw per day. Male Eker rats (15) were 
administered 2-nitropropane by gavage at a dose of 89 mg/kg-bw, 3 
days/week (equivalent to 38 mg/kg-bw per day), for 4 or 6 months. No 
consistent effect on numbers of preneoplastic or neoplastic renal lesions was 
observed in the exposed animals. No neoplasms in the expected target organ 
(liver) were found (Morton et al. 2002). 
 
Lowest inhalation LOAEC = 130 mg/m3 based on liver effects. Sprague-
Dawley rats (125 per sex) inhaled 200 ppm (624 mg/m3) of 2-nitropropane, 7 
h/day, 5 days/week (duration-adjusted to 130 mg/m3), for up to 6 months. 
Group of 10 rats per sex were sacrificed at 10 days, 1 month, 3 months and 6 
months. Increased serum glutamic–pyruvic transaminase (SGPT, 4.5-fold 
over controls) was observed after 6 months of exposure in male rats. A 
significant elevation (p = 0.01) in the relative liver weights was observed at 
3 and 6 months for both sexes and at 1 month in females compared with the 
controls. Vacuolization and necrosis of hepatocytes were observed after 10 
days and 1 month of exposure (Griffin et al. 1978; ANGUS Chemical 
Company 1985). 
 
Other inhalation LOAEC = 755 mg/m3 based on liver cellular damage and 
pulmonary lesions in male Sprague-Dawley rats exposed to 2-nitropropane 
via inhalation at 0, 98 or 755 mg/m3, 7 h/day, 5 days/week, for 3 and 6 
months for the liver toxicity and for 1, 3 and 6 months for the lung toxicity. 
Hepatic lesions were considered to be preneoplastic and included marked 
elevation of SGPT levels, pale colour and necrotic foci, and hypertrophic 
areas with distorted architecture of the acini. No adverse effects were 
observed at 755 mg/m3 in rabbits (Lewis et al. 1979).  
 
No dermal studies were identified. 

Chronic toxicity/ 
carcinogenicity 

Oral carcinogenicity in rats: Groups of 22 male Sprague-Dawley rats were 
administered 2-nitropropane by gavage at 0 or 1 mmol/kg-bw, 3 times/week 
(estimated to be 0 or about 40 mg/kg-bw per day), for 16 weeks. All of the 
rats (22/22) treated with 2-nitropropane developed benign (4/22) and/or 
malignant (22/22) liver tumours. Control animals developed 1 benign and no 
malignant liver tumours (p < 0.001). Metastases were also observed in the 
lungs of four of the treated rats (Fiala et al. 1987). 
 
Inhalation carcinogenicity in rats: Male Sprague-Dawley rats were 
administered 2-nitropropane via inhalation at 0, 98 or 755 mg/m3, 7 h/day, 
for 2 days, 10 days, 1, 3 or 6 months (groups of 10 were killed at each time 
point). All of the 10 rats exposed to 755 mg/m3 for 6 months developed 
multiple hepatocellular carcinomas. Although there were no tumours seen in 
the rats exposed to 755 mg/m3 for 3 months, hyperplastic changes in the liver 
were reported. No tumours were noted in rats exposed to 98 mg/m3 (Lewis et 
al. 1979). 
 
Additional studies: In addition to the cancer data described above, it was 
reported that inhalation or intraperitoneal exposure to 2-nitropropane had an 
initiating action in rats also treated with established promoters (Denk et al. 
1990; Astorg et al. 1994). 
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Endpoints Lowest effect levels1/Results 
Non-neoplastic effects: 
 
Lowest inhalation LOAEC3 = 91 mg/m3 based on slightly increased focal 
vacuolization of the cytoplasm of hepatocytes and focal areas of 
hepatocellular nodules in Sprague-Dawley rats exposed to 2-nitropropane 
via inhalation, 7 h/day, 5 days/week, for 22 months (58/125 for exposed 
males vs. 22/125 for control males; and 19/124 for exposed females vs. 
18/125 for control females). No incidence of benign or malignant tumours or 
any lesion was observed that could be attributed to the exposure to 2-
nitropropane. The distribution of tumours and other lesions was similar in 
control and exposed groups of rats (Griffin et al. 1980, 1981). 
 
No dermal studies were identified. 

Reproductive 
toxicity 

No studies were identified. 

Developmental 
toxicity 

Lowest LOAEL = 170 mg/kg-bw per day based on significantly reduced 
pre- or post-implantation survival and reduced fetal body weight or length 
when female Sprague-Dawley rats (numbers not specified) were exposed to 
2-nitropropane via intraperitoneal injection at 0 or 170 mg/kg-bw per day on 
days 1–15 of pregnancy. There was no evidence of maternal toxicity (Hardin 
et al. 1981). 
 
No oral, inhalation or dermal studies were identified. 

Genotoxicity and 
related 
endpoints: in 
vivo 

Gene mutation 
Positive: C57BL/6 mice were administered 2-nitropropane via 
intraperitoneal injection with a single dose of 100 mg/kg-bw. An increase of 
mutant frequency in the LacI gene (2- to 3-fold) in the liver of treated mice 
was observed (Cabelof et al. 2002). 
 
DNA damage  
Positive: Male F344 rats were administered 2-nitropropane orally by gavage 
or via intraperitoneal injection with a single dose of 1 mmol/kg-bw (about 90 
mg/kg-bw). An induction of aryl sulfotransferase-mediated liver DNA and 
ribonucleic acid (RNA) base modifications was observed in treated rats 
(Sodum and Fiala 1998). 
 
Positive: C57BL/6 mice were administered 2-nitropropane via 
intraperitoneal injection with a single dose of 100 mg/kg-bw. A significant 
increase in 8-hydroxydeoxyguanosine levels (p < 0.001), an increase in the 
protein level of the tumour suppressing gene p53 (p < 0.01) and an increase 
in levels of DNA single strand breaks (4- to 5-fold) were observed in the 
livers of treated animals (Cabelof et al. 2002).  
 
Positive: Male Sprague-Dawley rats were administered 2-nitropropane 
orally with a single dose of 0.5, 2 or 8 mmol/kg-bw (about 45, 180 or 720 
mg/kg-bw). DNA fragmentation in the liver of rats was observed at all dose 

                                                 
3 This concentration level was converted from the reported level of 25 ppm based on the IARC conversion 
factor. In the Griffin study, considering the specific altitude of the experiment site (1350 m) and at 25 °C , 
the concentration level of 25ppm is equivalent to 78 mg/m3. The USEPA used the value of  78 mg/m3. 
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Endpoints Lowest effect levels1/Results 
levels and in the bone marrow at the highest dose (8 mmol/kg-bw). 
However, negative results were obtained in rat lung, kidney and brain 
(Robbiano et al. 1991).  
 
Oxidative DNA damage 
Positive: F344 rats were administered 2-nitropropane orally by gavage at 
doses of 60 mg/kg-bw given 6 times over 2 weeks (low dose) or 90 mg/kg-
bw given twice followed by 120 mg/kg-bw given 4 times over 2 weeks (high 
dose). Significant increases (p < 0.01) in hepatic 8-hydroxydeoxyguanosine 
levels at both doses were observed in treated rats (Sai et al. 1998). 
 
Positive: Male F344 rats were administered 2-nitropropane via 
intraperitoneal injection with a single dose of 100 mg/kg-bw. Significant 
increases (p < 0.05) in 8-hydroxydeoxyguanosine adducts in liver DNA were 
observed in treated rats. However, negative results were observed in the 
lymphocytes of treated rats (Toraason et al. 1999). 
 
Positive: Sprague-Dawley rats were administered 2-nitropropane via 
intraperitoneal injection with a single dose of 100 mg/kg-bw (1.12 mmol/kg-
bw). Significantly increased amounts (p < 0.01) of 8-
hydroxydeoxyguanosine in liver DNA of treated rats were observed, and the 
increase was remarkably higher in male rats than in female rats. However, 
negative results were found in the kidney of treated rats (Guo et al. 1990). 
 
Comet assay 
Positive: Male Wistar rats (six per group) were administered 2-nitropropane 
via intraperitoneal injection with a single dose of 100 mg/kg-bw. DNA 
damage was observed in bone marrow cells of treated rats 24 h after the 
administration (Deng et al. 1997). 
 
Positive: Male ddY mice (four per group) were administered 2-nitropropane 
via intraperitoneal injection with a single dose of 500 mg/kg-bw. Sample 
times were 3, 8 and 24 h after treatment. DNA damage was observed in the 
stomach, colon and liver 8 h after treatment. No detectable effects on the 
kidney, urinary bladder, lung, brain or bone marrow were found (Sasaki et 
al. 2000). 
 
Unscheduled DNA synthesis (UDS)  
Positive: Sprague-Dawley rats were administered 2-nitropropane orally at a 
single dose of 25, 50 or 100 mg/kg-bw. UDS in the hepatocytes of the rats 
was observed, with a dose–effect relationship between 50 and 100 mg/kg-
bw. At the dose of 25 mg/kg-bw, 2-nitropropane did not induce UDS 
(George et al. 1989).  
 
Micronucleus  
Positive: Sprague-Dawley rats were administered 2-nitropropane orally at a 
single dose of 25, 50 or 75 mg/kg-bw. Induced micronuclei in the 
hepatocytes of the rats were observed. The effect was statistically significant 
at 25 and 50 mg/kg-bw. In the high dose group (75 mg/kg-bw), however, the 
effect was not significant (George et al. 1989). 
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Endpoints Lowest effect levels1/Results 
 
Equivocal: Sprague-Dawley rats were administered 2-nitropropane orally at 
a single dose of 50, 100 or 300 mg/kg-bw. A slightly increased mean 
micronucleus frequency in the bone marrow of rats treated with the highest 
dose (300 mg/kg-bw) was obtained, which was not statistically significant. 
Cytotoxicity was also observed in this group. However, negative results 
were obtained in all other dose groups (George et al. 1989). 
 
Negative: Male CD-1 mice (5 per dose group) were administered 2-
nitropropane twice via intraperitoneal injection at doses of 125, 250 or 500 
mg/kg-bw. Micronuclei were scored at 0, 24, 48 and 72 h in peripheral 
blood. No induction of either micronucleated polychromatic erythrocytes or 
micronucleated reticulocytes was observed up to the highest dose (Morita et 
al. 1997). 

Genotoxicity and 
related 
endpoints: in 
vitro 

Mutagenicity in bacteria 
Positive in Salmonella typhimurium TA98, TA100 and TA102 with or 
without metabolic activation (IARC 1999). 
 
Negative in Salmonella typhimurium TA1535 and TA1537 (IARC 1999). 
 
Mutagenicity in rodent cells 
Positive in Chinese hamster lung V79 cells, hprt locus and rat hepatoma 
H4IIEC3/G− cells (Roscher et al. 1990). 
 
Chromosomal aberration  
Positive in human lymphocytes with metabolic activation (Bauchinger et al. 
1987; Göggelmann et al. 1988). 
 
Unscheduled DNA synthesis  
Positive in human primary hepatocytes (Davies et al. 1993). 
 
Positive in rat primary hepatocytes (Davies et al. 1993; Kohl et al. 1994; 
Fiala et al. 1995). 
 
Positive in mouse primary hepatocytes (Davies et al. 1993). 
 
Sister chromatid exchange  
Positive in human lymphocytes with metabolic activation (Bauchinger et al. 
1987; Göggelmann et al. 1988). 
 
Negative in Chinese hamster ovary cells with or without metabolic 
activation (Galloway et al. 1987). 
 
Micronucleus  
Positive in H4IIEC3/G− cell line, 2sFou rat hepatoma cell line and C2Rev7 
rat hepatoma cell line without metabolic activation (Roscher et al. 1990). 
 
Negative in Chinese hamster lung V79 cells without metabolic activation 
(Roscher et al. 1990). 
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Endpoints Lowest effect levels1/Results 
Humans  
Human studies Several human studies were identified. 

 
A retrospective mortality study was conducted to determine if there were any 
unusual cancer or other disease mortality patterns among workers exposed to 
2-nitropropane through handling the chemical at a plant in Sterlington, 
Louisiana. The initial study included 1815 employees who had worked at the 
plant from 1946 to 1977, and an updated study included 1915 employees 
who had been employed from 1946 to 1981. Production of 2-nitropropane at 
the plant began in early 1955. Employees were divided into three cohorts, 
covering those with direct, indirect or no exposure to 2-nitropropane, and the 
number of employees was 372, 366 and 743, respectively. Monitoring of 
workplace concentrations after 1962 revealed periodic exposures above 25 
ppm (91 mg/m3). Data were expressed as standardized mortality ratios 
(SMRs). The authors concluded that there were no unusual cancer or other 
disease mortality patterns among the workers (either before or after the 
beginning of 2-nitropropane production in 1955). However, since the cohort 
was small and the period of latency was short for most of the subjects, the 
study did not prove that 2-nitropropane was not carcinogenic to humans 
(Miller and Temple 1979; Bolender 1983).  
 
An employee health examination including workers exposed to 2-
nitropropane was conducted in a chemical plant in the United States. A total 
of about 50 employees were associated with the process, about 40 of whom 
worked in the plant and 18 were considered to be potentially exposed to 2-
nitropropane.The workforce studied was almost entirely male, the majority 
of whom had served the company for 16–35 years and were in the age group 
45–64 years. Personal time-weighted average exposure levels were below 25 
ppm (91 mg/m3). Body systems evaluated included lungs, liver, kidney, 
blood, skin and cardiovascular. The examination protocol included medical 
history questionnaire, clinical tests such as hematology, urinalysis, etc. No 
significant adverse health effects were found that could be attributed to the 
workplace. Specifically, there were no indications of cancer or liver 
dysfunction. There were also no significant differences between the group of 
18 employees believed to have had potential contact with 2-nitropropane and 
the remaining employees (Crawford et al. 1985).  
 
Acute toxicity experienced by workers exposed to 2-nitropropane via 
inhalation in a plant in the United States was reported. Daily exposure of 
five or six workers to concentrations of 20–45 ppm (73–164 mg/m3) resulted 
in severe headaches in those least exposed and anorexia, nausea, vomiting 
and diarrhea in those most intimately exposed. However, it was also reported 
that two workers in another plant who were exposed during about one-
quarter of their work week to concentrations of 10–30 ppm (36–108 mg/m3) 
experienced no adverse effects (Skinner 1947). 
 
Two construction workers became ill after applying an epoxy resin coating 
containing 2-nitopropane in the confined space of an underground concrete 
vault. One man died 10 days later from fulminant hepatic failure. The second 
man recovered but had persistently elevated serum aminotransferase activity. 



Screening Assessment CAS RN 79-46-9 
 

 41

Endpoints Lowest effect levels1/Results 
The serum concentrations of 2-nitropropane on admission were 13 mg/L in 
the man who died and 8.5 mg/L in his co-worker (Harrison et al. 1987). 
 
Fatalities following exposure to 2-nitropropane were reported in another case 
study. Four workers who used a 2-nitropropane-containing surface coating in 
a confined area died 6–10 days after exposure. All had hepatic damage. 
Concurrent exposure to other solvents may have contributed (Hine et al. 
1978). 

1  LC50, median lethal concentration; LD50, median lethal dose; LOAEC, lowest-observed-adverse-effect 
concentration; LOAEL, lowest-observed-adverse-effect level; LOEL, lowest-observed-effect level.  
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