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THE PROBLEM:  
Most Chemicals Are NOT Effectively Regulated in the U.S. 

ÅThe U.S. Toxic Substances Control Act (1976) 
 

Å62,000 chemicals in commerce ñgrandfatheredò 
  

Å20,000 new chemicals have been introduced 

o 85% have no health data 

o 67% have no data at all 

 

 
 

 

 

 

 
 

 

Michael Wilson, Green Chemistry in California:  http://coeh.berkeley.edu/news/06_wilson_policy.htm 

http://www.epa.gov/
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Å21 chemicals banned by the Stockholm 

Convention on Persistent Organic Pollutants 

(POPs)  

 

ÅAll are organohalogens with carbon bonded to 

bromine, chlorine, or fluorine 

 

 



Cellular defense systems do not 

recognize organohalogens  
 

 They passively diffuse across cell membranes into cells.  

 

 

 Cellular bouncers      Cellular detoxification 

Courtesy, David Epel, Stanford University 
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Brominated Tris Flame Retardant 
Tris (2,3-dibromopropyl) phosphate  

ÅIn U.S. children s sleepwear 1975 to 1977 

ÅUp to 10% of the weight of fabric 

ÅNot covalently bonded to fabric 

ÅMetabolite found in children s urine 

ÅMutagen and possible carcinogen 
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Science, January 7, 1977 
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CPSC Bans TRIS-Treated 

Children's Garments 
April 7, 1977   

   

        Chlorinated Tris (TDCPP) replaced Brominated Tris 

 

  Voluntarily removed from children s PJ s in 1977 

Used today in baby products,  furniture to meet TB117 
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ÅTechnical Bulletin 117: 

 Twelve second open flame and smolder standard 

for filling materials used in upholstered furniture.  

 

ÅTechnical Bulletin 133: 

 Severe flammability test procedure for composite 

testing of seating furniture for use in public 

occupancies  

 

 

 

CALIFORNIA FURNITURE FLAMMABILITY STANDARDS 
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Å Since 1975, PentaBDE in furniture & baby 

product foam to meet California TB117.  

 

Å In 2002, 95% of global use in N. America. 

 

 

 

 

 

PentaBDE (BDE 47 99, 100, 153) 
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ÅElevated rates of  

ïmultiple myeloma,  

ïnon-Hodgkinôs lymphoma,  

ïprostate and testicular cancer 

Åassociated with dioxin/furan 

exposure. 

ÅHalogenated flame retardants yield 

high levels of dioxins and furans 

upon combustion 

 

 

Firefighters 

G.K. LeMasters, et al, Journal of Occupational and Environmental Medicine 

48(11): 1189-202(2006).  
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ÅChronic toxicity:  long term impacts 

ïEndocrine disruption  

ïNeurodevelopment: Decreased memory, learning 

deficits, altered motor behavior, hyperactivity 

ïReproductive system effects:  Abnormal gonadal 

development, reduced ovarian follicles, reduced sperm 

count  

ïImmune suppression  

ïInterference with thyroid hormone action  

ïCancer   

 

ANIMAL HEALTH EFFECTS 
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ÅCryptorchidism 

 

ÅReproductive Hormone 
Effects 

Decrease in Androgens and LH; 
Increase in FSH and Inhibin 

     Decrease in Testosterone 

 

ÅReproductive Effects 
  Altered Behaviors  

Increased time to pregnancy 

Decreaded birth weight   
 

Neurological Effects 
Decreased IQ 

 

PentaBDE Human Health Associations 

Decreased Sperm 

Quality 
  

Diabetes 
 - Lim et al, 2008 

 - Turyk et al, 2009 (only in     

hypothyroid subjects) 

 

Thyroid Homeostasis 
elevated T4 

elevated T4, TBG  

Elevated   T3  

Low TSH 

        Low TSH during pregnancy 

Courtesy, Linda S. Birnbaum, Director, NIEHS and NTP 
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ÅFlame retardants migrate into house dust 
ï Stapleton, H. M., J. G. Allen, S. M. Kelly, A. Konstantinov, S. Klosterhaus, D. Watkins, M. D. McClean, and T. F. Webster. 2008. Alternate and new brominated flame retardants 

detected in U.S. house dust. Environ Sci Technol 42 (18): 6910-6. 

 

ÅCalifornians have higher levels in their house dust and body fluids than 
residents of other states 
ï Kellyn S. Betts, Environmental Health Perspectives 116, A202 - 208, 2008 

Source: Elevated House Dust and Serum Concentrations of PBDEs in California: Unintended Consequences of Furniture 

Flammability Standards?  Zota, Ami R., Rudel, Ruthann A., Morello-Frosch, Rachel A., and Brody, Julia Green, Environ. 

Sci. Technol., 2008,  10.1021/es801792z 

PBDE fire retardant concentration in household dust 
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www.ewg.org 
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© Rita Quinn 
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Flame retardant levels 

indoors 

Serum
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Dye et al., Environ Sci Technol, 2007, 41, p. 6350 Courtesy, Marta Venier 



       97ppm to 3 ppm pentaBDE 



Atmospheric transport to polar regions 



© sebastian niedlich 

http://www.australianbedandbreakfast.com.au/tasmania-bandb/gallery/index.html


Flame retardants in food 

*Schecter et al., Environ Health Perspect, 2006 
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Old Model: 

Banning  chemicals 
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Deca ether replaced by Deca ethane  

     

 

Decabromodiphenyl 

ether 
Decabromodiphenyl 

ethane 

 

  

http://oehha.ca.gov/multimedia/biomon/pdf/120408flamedoc.pdf 
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Deca ethane (DBDPE) is a global pollutant 

Sewage sludge 

ng/g dw 

! 

Kiekegaard et al., Environ Sci Technol, 2004 
Courtesy, Marta Venier 
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In 2005, PentaBDE phased out 

 
Replacements to meet TB117:  
 

Chlorinated Tris 
Estimated lifetime cancer risk from tris 

treated furniture foam is up to 300 cancer 

cases/million  
 

Firemaster 550 
EPA Design for the Environment predicted 
reproductive, neurological, & 
developmental toxicity and persistent 
degradation products in 2004.   

 

                    

   CPSC Report, Michael Babich, Dec 21, 2006  
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Source: ñIs the PentaBDE replacement, tris (1,3-dichloro-2-propyl) phosphate (TDCPP), a developmental 

neurotoxicant? Studies in PC12 cells.ò  Dishaw, Laura V., Powers, Christina M., Ryde, Ian T., et al. Toxicology and Applied 

Pharacology. 1 Nov. 2011.  Vol 256 Issue 3.  281-289 

ÅTDCPP  or chlorinated tris, has been shown to cause effects 

similar to chlorpyrifos, a known developmental neurotoxicant. 

ÅTDCPP may affect neurodevelopment with similar or greater 

potency than chlorpyrifos.   

 

 

Is TDCPP Neurotoxic? 



TDCPP on Proposition 65 List 

Tris listed as a carcinogen under Calif. Prop 65. 

 

Beginning October 18, 2012, stores selling furniture, baby 

products, carpet cushion containing Tris will need to display  

this label: 

 

 

 

 

There is current legislation in Washington and other states  

to ban TDCPP in juvenile products. 
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Firemaster 550: Brominated Ingredients 
 

Limited toxicity tests  performed by Chemtura in 

compliance with EPA Consent Order indicated:  

ïModerate concern for reproductive effects and toxicity  

ïHigh concern for daphnid acute toxicity  

 

Genotoxic in fish, causing increased DNA strand breaks in 

liver cells. (Bear et al., 2010 Toxicol Chem. 29:722-9) 

  

TBPH is a brominated analog of DEPH which is  listed under 

Proposition  65 as causing cancer, reproductive, and 

developmental toxicity  
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Firemaster 550 Ingredients 

Triphenyl phosphate  

ÅAcutely toxic in Daphnia (Lin 2009),  

ÅAcutely toxic in rainbow trout and fathead minnows (Chemtura 

2006) 

Å In men, high levels of TPP in dust were associated with a 

substantial reduction of sperm concentrations and an 

increase in prolactin levels (Meeker and Stapleton 2010).  

 

Mono-, di-, and tri-Isopropylphenyl Phosphates  

ÅReproductive and developmental toxin in rats,  

ÅHistopathologic changes observed in female reproductive 

organs and adrenals  (Chemtura 2006)  
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Firemaster 550: Is there exposure? 

ÅAccording to Chemtura 

ïAlthough some effects were noted in the prenatal 

developmental study, the lack of migration of the flame 

retardant would indicate that the risk of exposure to the 

FR is negligible 
 

ÅChemtura tested only for skin absorption 

 

ÅMajor exposure route is ingestion of dust which 

they did not consider  
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Levels of Fire Master ingredients in air 

TBB+TBPH 
pg/m3 

Ma, Venier & Hites, Environ Sci Technol, 2012 
Courtesy, Marta Venier 
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What Crate and Barrel Tells Customers 
 

ÅChlorinated Phosphates are used as the primary 

flame retardant chemical in most seating furniture 

 

ÅOur brominated fire retardant chemicals are from 

Chemtura, who works hand-in-hand with the EPA 

to provide assurance that these products are safe 

 

Our cushions do not contain Halogens  
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University test 

With retardants  No retardants 
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Poposed fabric smolder rule 16 CFR 1634  
 

Å85% of current upholstered furniture is 

constructed with cover fabrics that meet the 

requirements without chemicals 
 

Å5% of furniture would use barriers to comply; 
 

Å10% would change fabrics,  
 

Åflame retardant chemicals not needed 
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Smolder Versus Open Flame Standard? 

ÅSmoking materials remain the leading cause of 

upholstered furniture fires and losses (58% of 

deaths) 

ÅCandles, matches and lighters were involved in 

12% of the deaths. 

ÅUpholstered furniture fires started by smoking 

materials and associated deaths fell sharply 

since 1980.  No trend was seen for upholstered 

furniture deaths from candles  and matches.  
 

 

HOME FIRES THAT BEGAN WITH UPHOLSTERED FURNITURE, NFPA, Marty Ahrens, 2011   
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Cigarettes Cause Most Fire Deaths 

 

NFPA, (Aherns, Aug 2011) 
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Change TB117: Fire Safety without Toxicity   

.  

 

Alternative furniture flammability standard to maintain or 

increase fire safety without chemicals.  
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Paid for by Californians for Fire Safety 
 

Å Albemarle  

Å Chemtura  

Å IC-Ltd Industrial Products (Dead Sea Bromine)  
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  Albermarle's profits up 377% from an increase 

in BFR sales.  Chemical and Engineering News February 1, 2010  

 

 

   

  Chemtura Corporation will increase prices in all 

regions on bromine-based products by up to 

25 percent éto secure global supply, product 

stewardship and continued advocacy efforts 

     Mar 29, 2010 (BUSINESS WIRE) 

Why? 
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Successes 
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Suspended! 

 

California Flammability Standard  

ÅPillows 

ÅComforters,  

ÅMattress pads (memory foam) 

Suspended 
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Conformity, January 2009 
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Flame Retardants 
 

Head support 

Car Seat 

Changing Pad 

Nursing Pillow 

Sleep Positioner 

Stroller 

Baby Carrier 



ÅWe had foam samples from furniture analyzed 
ÅWe spoke to manufacturers 
ÅWe made a Facebook page and wrote an oped  
 
 

 

Summer Science and Policy Class 
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