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A 24-month inhalation carcinogenicity study was conducted in male and female Wistar (WU) rats to evaluate possible carcinogenic effects of bitumen (USA synonym: asphalt) fume after inhalation in rats. A laboratory-generated exposure atmosphere that resembles, as close as possible, the composition of personal exposures seen during road paving operations was used. To achieve this, bitumen fume condensate samples were collected from the headspace of hot bitumen storage tanks using a sophisticated sampling setup and compared analytically with atmospheric workplace samples collected at road paving worksites. 

This cancer study followed the recommendations of OECD guideline 451 and included additional investigations of broncho, alveolar, lavage, and cell proliferation measurements of lung and nasal epithelial tissue after seven days, 90 days and 12 months. The study was conducted in compliance with the principles of GLP. 


Groups of male and female rats, strain Crl:(WI)WU BR, about nine weeks old at study start, were exposed to clean air (control), or to target concentrations of 4 mg/m³ (low dose), 20 mg/m³ (mid dose), and 100 mg/m³ (high dose) THC (total hydrocarbon of bitumen fumes). The group size was 86 males and 86 females for the control and 100 mg/m³ (high dose) group and 50 males and 50 females for the remaining groups. The duration of the exposure was six hours per day, five days per week for 104 weeks. The mean actual fume concentrations (aerosol + vapor phase), determined by IR spectroscopy according to a specific German (BIA) guideline, during the study were 4.1 mg/m³ THC for the low dose, 20.7 mg/m³ THC for the medium dose, and 103.9 mg/m³ THC  for the high dose group. Taking into account the factor (1.66) between the absolute bitumen fume concentration and the bitumen fume concentration, determined using the BIA method, the exposure concentrations were 6.8 mg/m³ THC for the low dose, 34.4 mg/m³ THC for the medium dose, and 172.5 mg/m³ THC for the high dose group. 

The exposure atmosphere comprised of a mixture of particulate aerosol / vapor in the following ratios:  15% / 85% (4 mg/m³), 27% / 73% (20 mg/m³), and 50% / 50% (100 mg/m³). The number concentration and the median mobility diameter (NMMD,) measured with a scanning mobility particle sizer, were 106 nm (4 mg/m³), 85 nm (20 mg/m³) and 83 nm (100 mg/m³), respectively. 
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