
EXECUTIVE SUMMARY 
 

 Furfural – Oral Risk Assessment  CAS# 98-01-1  
PARAMETER LEVEL UNITS DERIVED 

BMDL10                           
(95% confidence limit at 10% response level)  3.3 mg/kg-day From a chronic rat study 
Oral RfD 
(oral reference dose) 0.03 mg/kg-day From the BMDL10 with a 100x  total 

uncertainty factor 

TAC 
(total allowable concentration) 0.2 mg/L 

For a 70 kg adult drinking 2 L/day, with 
a 20% relative source contribution for 
drinking water  

SPAC 
(single product allowable concentration) 0.02 mg/L  From the TAC, assuming 10 potential 

sources of furfural in drinking water 
STEL 
(short term exposure level) 3 mg/L From a subchronic rat study, for a 10 kg 

child drinking 1 L/day 

KEY STUDY National Toxicology Program. 1990.  Toxicology and carcinogenesis studies of furfural 
(CAS No. 98-01-1) in F344/N rats and B6C3F1 mice (gavage studies). 

CRITICAL EFFECT Centrilobular hepatocellular necrosis in male rats at the BMDL10. Remaining critical 
responses confined to high-dose rats and mice. 

UNCERTAINTY  
FACTORS 

Furfural was evaluated by the benchmark dose approach, with a total uncertainty factor of 100x, 
considered adequately protective and including the following areas of uncertainty: 

• 3x     for interspecies extrapolation   
• 10x   for intraspecies extrapolation 
• 1x     for study duration, since a chronic study was used  
• 1x     for extrapolation from a LOAEL to a NOAEL, since a BMDL10 was used 
• 3x     for database deficiencies 

TOXICITY 
SUMMARY 

No treatment-related lesions were observed following short-term oral exposure in rats or mice at 
doses up to those dose levels responsible for significantly reducing survival. Significant increases 
in absolute and relative liver and kidney weights were identified following subchronic oral high-
dose exposure in the rat, and centrilobular coagulative necrosis developed after subchronic oral 
high-dose exposure in the mouse.  Limited evidence for high-dose hepatic carcinogenicity in the 
rat (cholangiocarcinoma) and mouse (hepatocellular adenoma/carcinoma) was reported following 
chronic oral exposure.  Non-neoplastic lesions observed in the chronic oral bioassays were limited 
to centrilobular hepatocellular necrosis in rats and chronic hepatic inflammation in mice.  There 
was no indication of developmental toxicity when furfural was evaluated in the rat.  
 
There is a weak Salmonella reverse mutation response in TA104, a weak response in the mouse 
lymphoma assay, and a convincingly positive in vitro chromosomal aberration response. Smaller 
responses were seen with metabolic activation, and were not seen in the in vivo chromosomal 
aberration assay, suggesting the intrinsic genetic toxicity is not expressed.  The U.S. EPA 
includes furfural in the IRIS on-line database.  Although the oral RfD indicates that the last 
revision was in 1996, revisions since the 1987 verification date were editorial or administrative, 
and the 1990 NTP study was not included in the U.S. EPA evaluation.   

CONCLUSIONS 

Based on the 1990 NTP study, it is proposed that a threshold exists below which no significant 
adverse responses to furfural are observed following chronic oral exposure. As carcinogenic 
lesions have been observed at doses above this threshold in chronic oral bioassays in two species, 
furfural exhibits suggestive evidence of carcinogenicity at high doses in rodents. There is, 
however, inadequate information to assess the carcinogenic potential of furfural in humans.  
Uncertainties in the data set have been addressed through use of appropriate factors for 
interspecies and intraspecies extrapolation and database deficiencies.  Based on the available data, 
the drinking water action levels established in this document are protective of public health. 

 


