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HEXAMETHYLPHOSPHORIC TRIAMIDE (BMPA) 

Summary 

The National Institute for Occupational Safety and Health (NIOSH) has 
received a report from an American producer of hexamethylphosphoric triamide 
(HMPA), a synthetic organic chemical, indicating that malignant tumors have 
been produced in laboratory animals by exposure to HMPA. 

In light of the potential risk of human exposure to this chemical in 
the work environment, the National Institute for Occupational Safety and Health 
is advising the occupational health conrrnunity of these findings. 

Introduction 

The E.I. du Pont de Nemours and Company (Du Pont) reported to the 
National Institute ior Occupational Safety and Health in a letter dated 
September 24, 1975, that nasal tumors (squamous cell carcinoma) have been 
observed in rats exposed to hexamethylphosphoric triamide. NIOSH has also 
been advised that Du Pont has notified its customers and employees of 
these findings. 

Background 

HMPA is a colorless liquid with a density of 1.03 g/ml and a boiling 
point of 232°C. Synonyms for hexamethylphosphoric triamide include ENT 
50882, hempa, hexametapol, hexamethylphosphamide, hexamethylphosphoramide, 
hexamethylphosphoric acid triamide, hexamethylphosphorotriamide, hexa­
methylphosphotriamide, HMPA, HMPT, HPT, phosphoric tris (dimethyamide), 
phosphoryl hexamethyltriamide, tris (dimethylamino) phosphine oxide, and 
tris (dimethylamino) phosphorous oxide.(l) 

Hexamethylphosphoric triamide is a material possessing unique solvent 
properties and is widely used as a solvent, in small quantities, in organic 
and organo-metallic reactions in laboratories. (2,3) This is the major 
source of occupational exposure to HMPA in the United States. 

Du Pont, the major manufacturer of hexamethylphosphoric triamide in 
the United States, periodically produces HMPA at its Chambers Works, Deep­
water, New Jersey. Other producers of HMPA in the United States include 
Chemical Samples Company and Fike Chemical Company. None of DuPont's 
HMPA is marketed; all is used internally at its Spruance Plant in Richmond, 
Virginia, as a processing solvent in the production of Kevlar* aramid fiber. 
Du Pont reports that Kevlar contains less than 1 ppm (w/w) of the HMPA 
which is so firmly held by the fiber that Du Pont believes there is no 
hazard to customers or employees handling the final fiber product. 
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Hexamethylphosphoric triamide had been manufactured and distributed 
in the past by Dow Chemical Company ( as DORCOL) and Eastman Chemical 
Products, Inc. ( as Inhibitor HPT). Both firms have advised NIOSH that 
they discontinued these products several y~ars ago.(4) HMPA has been 
evaluated for use as an ultraviolet light inhibitor in polyvinyl chloride 
formulations, as an additive for antistatic effects, as a flame retardant, 
and as a de-icing additive for jet fuels.(4,5,6) 

Hexamethylphosphoric triamide has also been extensively investigated 
as an insect chemosterilant.(7,8) 

Toxicity 

Human: 

There are no data available on the toxic effects of hexamethylphosphoric 
triamide in humans. 

*Kevlar is a registered trademark of the Du Pont Company. 
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Animal: 

HMPA is known to have a variety of toxic effects on laboratory 
animals. Acute toxic effects seen in rats fed HMPA include kidney 
disease, severe bronchiectasis and bronchopneumonia with squamous 
metaplasia and fibrosis in lungs.(9,10) In rabbits, repeated application 
of HMPA to the skin caused dose related weight loss, altered gastro­
intestinal function and apparent nervous-system dysfunction.(11) 
Testicular atrophy and aspermia have been observed in rats following oral 
treatment with HMPA.(9,12) Oral treatment with HMPA has also been highly 
inhibitory to testicular development in cockerels.(13) 

HMPA is known to produce mutagenic effects in fruit flies (Drosophila 
melanogaster).(14) However, studies of the effects of HMPA on hurnan(15) 
and mice chromosomes(16) showed no greater frequency of HMPA induced 
chromosomal aberrations when compared with controls. 

Preliminary results of an inhalation toxicity study of HMPA, recently 
released by Du Pont, show nasal tumors in rats exposed daily to 400 and 
4,000 parts per billion (ppb) HMPA after 8 months of exposure. In some 
cases, the tumors originating from the epithelial lining of the nasal 
turbinate bones filled the nasal cavity and penetrated into the brain. No 
nasal tumors were repo~ted among rats exposed to 50 ppb HMPA and controls. 

Prior to the Du Pont observations, the only other known report of 
tumors associated with exposure to HMPA was a long-term feeding study 
by Kimbrough. While lung tumors were observed, the results of this 
study were inconclusive because the tumor incidence among HMPA exposed 
rats was not greater than among the control rats.(17) 

Occupational Exposure 

It is estimated that 5,000 people are occupationally exposed to 
hexamethylphosphoric triamide. More than 90 percent of these exposures 
are in research laboratories. 

Permissible Occupational Exposure 

There is no current Occupational Safety and Health Administration, 
Department of Labor standard for hexamethylphosphoric triamide ·exposure. 
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Producers and Distributors 

The following is a list of the major producers and distributors of 
hexamethylphosphoric triamide: 

Producers 

E.I. du Pont de Nemours & Co., Inc. 
Chemical Samples Company 
Fike Chemical Company 

Distributors* 

Aldrich Chemical Company 
J.T. Baker Chemical Company 
Bodman Chemicals 
Chemical Samples Company 
Eastman Organic Chemicals 
E.M. Laboratories, Inc. 
Fike Chemical Company 
Fisher Scientific Company 
Guardian Chemical Corporation 
MCB Manufacturing Chemists 
Orgmet 
Peninsular Chemical Research, Inc. 
Polyscience, Inc. 

*Includes domestic and imported HMPA 

Location 

Deepwater, NJ 
Columbus, OH 
Nitro, WV 

Location 

Milwaukee, WS 
Phillipsburg, NJ 
Aston Township, PA 
Coltunbus, OH 
Rochester, NY 
Elmsford, NY 
Nitro, WV 
Pittsburgh, PA 
Hauppauge, NY 
Cincinnati, OH 
E. Hampstead, NH 
Gainesville, FL 
Warrington, PA 

SOURCE: Personal connnunications with representatives of chemical 
manufacturers, October, 1975 
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