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EXECUTIVE SUMMARY 
 

 TRIETHANOLAMINE – Oral Risk Assessment  CAS #  102-71-6 
PARAMETER LEVEL UNITS DERIVED 

BMDL10                           
(95% confidence limit at 10% response level) 117 mg/kg-day  From a two-year drinking water study in male Fischer 

344 rats  
Oral RfD 
(oral reference dose) 0.4 mg/kg-day  From a two-year drinking water study in Fischer 344 

rats with a 300x uncertainty factor. 
TAC 
(total allowable concentration) 3 mg/L  For a 70 kg adult drinking 2 L/day with a default 20% 

Relative Source Contribution for drinking water. 
SPAC 
(single product allowable concentration) 0.3 mg/L  For a 70 kg adult drinking 2 L/day assuming 10 

drinking water sources of triethanolamine. 

STEL (short term exposure level) 20 mg/L From a 28-day dietary study in male albino rats, for a 
10 kg child drinking 1 L/day. 

KEY STUDY Maekawa, A., H. Onodera, H. Tanigawa, K. Furuta, J. Kanno, C. Matsuoka, T. Oglu, and Y. Hayashi. 1986. 
Lack of carcinogenicity of triethanolamine in F344 rats. J. Toxicol. Environ. Health. 19: 345-357. 

CRITICAL EFFECT Chronic drinking water exposure to triethanolamine in rats was associated with increased kidney weights, 
exacerbated chronic nephropathy and renal mineralization, with female rats more sensitive than male rats. 

UNCERTAINTY  
FACTORS 

• 10x for interspecies extrapolation 
• 10x for intraspecies extrapolation 
•  1x  for extrapolation from a less-than-lifetime study to a lifetime exposure duration 
•  1x for extrapolation from a LOAEL to a NOAEL  
•   3x  for database deficiencies 

Therefore, the total uncertainty factor was 300x.   

TOXICITY 
SUMMARY 

Human data for triethanolamine were limited to case reports of skin irritation, sensitization, or asthma after 
exposure to cutting fluids, cosmetics or pharmaceuticals containing triethanolamine. The liver and kidney were 
target organs after oral exposure to triethanolamine in rodents. Increased relative liver and kidney weights were 
observed in the short-term repeated dose studies in the absence of associated histopathology. Similarly, the 
subchronic studies reported mild kidney and liver lesions, but in all cases the authors concluded that the lesions 
were neither life-threatening nor indicative of compromised organ function. Gavage exposure to 
triethanolamine in pregnant mice had no effect on any of the evaluated maternal or pup parameters at up to 
1,125 mg/kg-day in a developmental screening assay.  
 
No kinetics data for triethanolamine in humans were identified. Triethanolamine is rapidly absorbed after oral 
administration followed by limited tissue distribution. Limited excretion data following oral dosing in rats 
suggest that triethanolamine is largely not metabolized, since it is excreted primarily unchanged in the urine 
(~53%) and feces (20%). There was also very limited evidence of glucuronide conjugation after oral dosing.  
 
The weight of the in vitro and in vivo genotoxicity evidence suggests that triethanolamine is not genotoxic. 
Although chronic dermal application of triethanolamine was associated with liver tumors in female mice and 
was associated with a slight increase in hepatic hemangiosarcomas in male mice and renal adenomas in male 
rats, the oral animal bioassays for triethanolamine demonstrated low or equivocal carcinogenic potential. 
According to U.S. EPA (2005) guidelines, there is inadequate information to assess carcinogenic potential of 
oral exposure to triethanolamine in humans, due to some deficiencies in the chronic animal studies and the lack 
of human epidemiological data.  

CONCLUSIONS 

The RfD was based on renal toxicity observed in female rats after chronic drinking water exposure to 
triethanolamine, since female rats were more sensitive to these effects than male rats with respect to incidence 
and severity. The drinking water levels developed in this assessment are protective of public health since they 
were based on the most sensitive endpoint in laboratory animals, recognizing the lack of oral data in humans. 
Appropriate uncertainty factors to account for data deficiencies were applied in derivation of the risk levels. 
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