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Penta-Brominated Diphenyl Ether 
PentaBDE or BDE-99 

Penta-Brominated Diphenyl Ether (pentaBDE) has been accumulating in 
human tissues and breast milk over the last two decades. While there is 
very limited human health data and quite limited animal toxicology data on 
pentaBDE, some animal studies demonstrate that exposure can damage 
the thyroid and liver and cause hyperactivity, changes in motor behavior, 
and other brain functions. Because of their structural similarities to poly-
chlorinated bi-phenyls, pentaBDE may cause developmental health effects 
similar to those of polychlorinated biphenyls (PCBs). PentaBDE is one of 
several compounds in the class of polybrominated diphenyl ethers 
(PBDEs) and is predominantly used as a flame retardant in polyurethane 
foam in furniture and electronics.  

Health Effects          
Although there is limited human toxicology data available on pentaBDE, animals studies have demon-
strated that exposure can damage the liver and cause hyperactivity, changes in motor behavior, as 
well as in brain and thyroid function. Proper thyroid function is needed for normal metabolic activity. 
Due to structural similarities between pentaBDE and polychlorinated biphenyls (PCBs), there is par-
ticular concern about neurodevelopmental damage and cancer in the offspring of those exposed. 

 

Because pentaBDE is not chemically bound to the polymer (plastic or textile), pentaBDE particles can 
leach out into the air. People can be exposed to pentaBDE through inhalation of airborne matter, di-
rect skin contact in the work environment or home, and ingestion of pentaBDE-contaminated food and 
water. Fetuses can be exposed in utero and nursing infants can be exposed through ingestion of 

breast milk. Limited data on pentaBDE levels in the breast milk of U.S. and Cana-
dian women indicate exposures roughly 40 times higher than those found in Swe-
den (where the chemicals have been subject to regulatory action) and levels of 
pentaBDE in human tissue, fish, and wildlife samples have been doubling every 5 
years for the last 25 years. Consumption of pentaBDE-contaminated food and oc-
cupational exposures (polyurethane manufacturing, computer dismantling) are of 

particular concern due to frequent and direct contact. In 2003 the European Commission banned the 
marketing and future use of PBDEs (which includes pentaBDE) in electronics and electrical equipment 
and is finalizing a full marketing restriction. 
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Common Uses    

PentaBDE is predominately used as a flame retardant in polyurethane foam in furniture and some 
building materials. Polyurethane foam typically contains 10-30% pentaBDE by weight. Other bromi-
nated diphenyl ethers—octaBDE and decaBDE—which can break down to pentaBDE—are used in 
hard plastics, such as computer casings and television sets. In the year 2000, approximately 18.3 mil-
lion pounds of pentaBDE were used in the United States, and the U.S. accounted for 98% of global 
demand for pentaBDE in 1999.   
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Alternatives 
 

Fire retardancy of materials is important and many alternatives to pentaBDE exist. Companies such 
as IKEA have already eliminated their use of pentaBDE by substituting such compounds as organic 
phosphorous and nitrogen compounds. Tetrabromobenzoate (TBBE), hydrated alumina, red phos-
phorous, chlorinated phosphate esthers (sometimes used with melamine), and ammonium poly-
phosphates are possible pentaBDE alternatives. However, studies on the human health and safety 
and environmental impacts of these alternatives need further exploration and analysis. Alternatives 
to polyurethane foam, such as impregnated foam, or denser foam, as well as less flammable tex-
tiles which do not require treatment with pentaBDE or other flame retardants, are also on the mar-
ket. 

 

Additional Resources 
 
US EPA Region 9: http://www.greenstart.org/efc9/bfrs/global_info.htm 
 

Massachusetts Toxics Use Reduction Institute (TURI): http://www.turi.org 
 

Swedish Chemical Inspectorate (Kemi): http://www.kemi.se/default_eng.htm 


