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Brominated Tris Flame Retardant 
Tris (2,3-dibromopropyl) phosphate  

• In children’s sleepwear 1975 to 1977 
• Up to 10% of the weight of fabric 
• In children’s urine 
• Mutagen and possible carcinogen 



 



 



 



 
Science, January 7, 1977 
 



TRIS-Treated Children's 
Garments Banned  

 

April , 1977   
 

Chlorinated Tris replaced Brominated Tris 
•  Removed from pajamas in 1978 
•  Used in furniture until 2012  

 



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

 
 

• 62,000 previous chemicals “grandfathered” 
  

• 20,000 new chemicals  
– 85% have no health data 
– 67% have no data at all 

 
 

 
 

 
 
 

Michael Wilson, Green Chemistry in California:  http://coeh.berkeley.edu/news/06_wilson_policy.htm 
GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 

http://www.epa.gov/


 Problem 
Human Toxicological Trial? 

“We are conducting a massive clinical 
toxicological trial, and our children and 
our children's children are the 
experimental subjects.” 

  -Herbert Needleman & Philip Landrigan  

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Green Chemistry: Cornerstone to a Sustainable California 2008: Cal/EPA 



 Problem 
Regrettable Substitution 

Decabromodiphenyl ethane 
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Concerns: 
• Persistence 
• Bioaccumulation 
• Toxicity 

Concerns: 
• Persistence 
• Bioaccumulation 
• Toxicity 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org 



A Solution:  The Six Classes 

5. Organic solvents  
benzene, methylene chloride, xylene, etc.  

6. Certain metals  
lead, mercury, chromium, cadmium, arsenic, 

4. Bisphenols and phthalates  
            phthalates, BPA, PBS etc. 

1. Highly fluorinated chemicals (PFAS)  
stain and water repellants 

2. Chlorinated antimicrobials  
triclosan and triclocarban 

3. Flame retardants  
brominated, chlorinated, phosphate 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



 Is it necessary? 
 
Is it worth it? 
 
Is there a safer alternative? 
   



Green chemistry is the 
design of chemical 
products that reduces the 
use of hazardous 
substances. 

 

Green Chemistry 

Courtesy: Dr. Bob Peoples 
G R E E N  S C I E N C E  P O L I C Y  I N S T I T U T E  

w w w . G r e e n S c i e n c e P o l i c y . o r g  



SixClasses.org 
15-minute webinars on Six Classes  
containing chemicals of concern 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



Purchasers are Key 

• Manufacturers of consumer products 
• Large retailers 
• Corporate, educational, & institutional buyers  
• Consumers 

 



Buyer’s Club 

• Require transparency from manufacturers 
 

• Utilize collective purchasing power to create a 
demand for healthy  products and materials 
 



Targeting Harmful Chemicals on 
Campus 

Harvard also plans a Buyer’s Club 



Housing Partnership Network  
 

100 affordable housing 
nonprofits 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org http://www.housingpartnership.net/ 



The Six Classes 

5. Organic solvents  
benzene, methylene chloride, xylene, etc.  

6. Certain metals  
lead, mercury, chromium, cadmium, arsenic, 

4. Bisphenols and phthalates  
            phthalates, BPA, PBS etc. 

1. Highly fluorinated chemicals (PFAS)  
stain and water repellants 

2. Chlorinated antimicrobials  
triclosan and triclocarban 

3. Flame retardants  
brominated, chlorinated, phosphate 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



Class 3 Flame retardants 
 

1970s Flammability Standards 
 

• Children’s sleepwear 
 

• Furniture 
 

• Foam plastic building insulation 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



       Technical Bulletin 117 

– Required furniture foam to 
withstand a small open flame 
for 12 seconds 
 

– No significant fire safety 
benefit (fires start in exterior 
fabric not filling) 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



PentaBDE  
Flame Retardant 

Used from 1975 to 2004  
to meet TB117. 
 
98% of use in US and 
Canada in 2003 
  



Human Health 

associated with Higher pentaBDE  lower birth weight 
impaired attention 

poorer coordination 
lowered IQ 

longer time to get pregnant 
altered thyroid hormones 

Eskenazi et al, 2010, 2011, 2012 GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



From Products to People 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



TB117 Fire Safety Benefit? 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Babrauskas et al. 2011; Talley 1995; Mehta (CPSC) 2012 

~ 
TB117 foam Non - TB117 foam 

“No significant, consistent difference…” 



  
 

Assembly Bill 706, Senate Bill  772, Senate Bill 1291, Senate Bill147 

Four bills for Increased fire safety without flame retardants  

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



Paid for by Californians for Fire Safety: 
 

•  Albemarle  
•  Chemtura  
•  Israel Chemicals LTD (ICL) 

  GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



San Antonio Statement on Brominated 
and Chlorinated Flame Retardants 

• Signed by over 200 
scientist's from 30 
countries 
 

• Documents health 
and environmental  
harm and lack of 
proven fire safety 
benefit 
 

2010: Environmental Health Perspectives 



  
 
 

 
 

 
 

 
 
 

Google 
 
 

Pulitzer Prize 
Finalist 

 

Goldsmith Prize  
 Investigative  Reporting  

 

Environmental 
Journalists Society  
 Environmental  Reporting  

 
Gerald Loeb Award  

Business and Financial  Journalism 
 

National Press Club  
Consumer Award 
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 June 18, 2012 
 

Governor Brown Directs State Agencies to 
Revise Flammability Standards  

 

‘We must find better ways to meet fire safety 
standards by reducing and eliminating - 
wherever possible - dangerous chemicals.” 

 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 
GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org Press release, CA Office of Gov. Edmund G. Brown, Jr. 



California Flammability Standard  
TB117-2013 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org 

Product Labels Required 

www.bearhfti.ca.gov/about_us/sb_1019_faq.pdf 

Mandatory January 1, 2015 
 

Flame retardants not needed, 
but can still be used 



Where does flame retarded foam end up? 

Low income 
communities 

 Resale 
Landfill 

 Recycling 

carpet 
cushion 



Conformity, January 2009 



2002  IEC candle standard process initiated 
 

2008  Two IEC, one EU electronics standard prevented 
2008  One U.S. and one Canadian standard prevented 
 

2008  EU Candle standard for TVs passed 
 

2012  IEC candle standards for TVs prevented 
2013  EU candle standards for TVs rolled back 
2014  EU Common modification prevented 
2015 EU, IEC candle standard prevented 
2015  Four new EU, IEC candle standards defeated in Octobr 

 
 

International Electrotechnical Commission 

Electronic Housings Candle Ignition Requirements 



Foam Plastic Insulation  
(polystyrene, polyurethane, polyiso, etc.) 

Used increasingly for 
energy efficiency 

 

Can be used: 

• inside walls  

• below grade 

• attics, etc. 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org 



A Six Classes 

5. Organic solvents  
benzene, methylene chloride, xylene, etc.  

6. Certain metals  
lead, mercury, chromium, cadmium, arsenic, 

4. Bisphenols and phthalates  
            phthalates, BPA, PBS etc. 

1. Highly fluorinated chemicals (PFAS)  
stain and water repellants 

2. Chlorinated antimicrobials  
triclosan and triclocarban 

3. Flame retardants  
brominated, chlorinated, phosphate 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



G R E E N  S C I E N C E  P O L I C Y  I N S T I T U T E  
g r e e n s c i e n c e p o l i c y . o r g  

Class 1: Highly Fluorinated Chemicals 

Carbon-Fluorine  bond strength: 
• Leads to oil and water repellency  
• Lasts for geologic times! 

Courtesy: Dr. Jennifer Field 

(C8) 



G R E E N  S C I E N C E  P O L I C Y  I N S T I T U T E  
g r e e n s c i e n c e p o l i c y . o r g  

. 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



• PFOS and PFOA persist in the body for years  
• Health effects linked to exposure to PFOA:  

• Kidney and testicular cancer  
• Elevated cholesterol 
• Thyroid disease 
• Delayed puberty, decreased fertility (women)  
    and early menopause 
• Reduced immune response in children  

 
 

 

C8 Human Toxicology 

Courtesy: Dr. Jennifer Field 



 
 

The Teflon toxin goes to court.  
 

The first of 3,500 personal injury and 37 wrongful death 

claims against DuPont went to trial in Columbus, Ohio, 

last month.  Sharon Lerner The Intercept.  

 

“If the chemical were really dangerous, 

DuPont attorneys contend, government 

agencies would have regulated it. “ 

http://newsletters.environmentalhealthnews.org/t/196911/19699/149015/0/
http://newsletters.environmentalhealthnews.org/t/196911/19699/149015/0/


Highly Fluorinated Chemicals are in: 

GREEN SCIENCE POLICY INSTITUTE 
www.GreenSciencePolicy.org 



C8 replaced with forty forms of C6 

 
 

Adopted from slide  by Dr. Jennifer Field G R E E N  S C I E N C E  P O L I C Y  I N S T I T U T E  
w w w . G r e e n S c i e n c e P o l i c y . o r g  

• Persistent, a family trait 
• In groundwater, wastewater, & seawater  
• Increasing C6 levels in human blood 
• Show signs of possible human health harm 



Signed by 230 scientists from 40 countries 

The Madrid Statement on Highly Fluorinated 
Chemicals (PFASs) 

Documents  the scientific 
consensus: 
• potential for harm  
• roadmap to prevent further 

harm 
 

flickr @ Marc 

2015: Environmental Health Perspectives 



Stories about Non-Stick 

46 



Brands eliminate fluorinated chemcials 

As of August 2014 

By December 2017 

As of October 2014  

As of January 2013 

By December 2015 

99% PFAS-free by 
December 2017 

By July 2015 

By December 2015 

As of January 2015 

By December 2015 

As of July 2013 

By July 2016 

By December 2015 

By July 2016 

By July 2015 



Fluorinated Chemicals 

Product Category With  Without 

Flooring 241 13 

Carpet face fibers 20 16 

Carpet backing  8 21 

Floor finishes and 
coatings 13 1 

Data from pharosproject.net  



The Six Classes 

5. Organic solvents  
benzene, methylene chloride, xylene, etc.  

6. Certain metals  
lead, mercury, chromium, cadmium, arsenic, 

4. Bisphenols and phthalates  
            phthalates, BPA, PBS etc. 

1. Highly fluorinated chemicals (PFAS)  
stain and water repellants 

2. Chlorinated antimicrobials  
triclosan and triclocarban 

3. Flame retardants  
brominated, chlorinated, phosphate 

GREEN SCIENCE POLICY INSTITUTE 
GreenSciencePolicy.org 



Class 2: Antimicrobials 
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Triclocarban Triclosan 

Courtesy: Dr. Gary Ginsberg 
G R E E N  S C I E N C E  P O L I C Y  I N S T I T U T E  

w w w . G r e e n S c i e n c e P o l i c y . o r g  



FDA Draft  
Monograph 

on lack of efficacy 
and safety 

First 
detection 

in fish 

Several dozen 
antimicrobials;
FDA removes 

them from 
drug category 

Top ten water 
contaminant 

Endocrine disruptor; 
Detectable in 97% of 
breast milk samples 

2,000 antimicrobial 
products. 

40th anniversary 
of FDA Draft  
Monograph – 
still no ruling 

Patented 

1974 1964 1984 
1994 

2002 

2007 2013 2014 

Env Sci Tech, 2014, 48, 3603 - 3611 

A History of  Triclosan in the U.S. 

O

Cl

Cl

OH

Cl



Antimicrobials 

Product Category With  Without 

Countertops 1 14 

Floor finishes 6 1 

Ceilings 13 1 

Interior paint 
Interior infishes 144 4 

 data from pharosproject.net  



Class 4: Bisphenols and Phthalates 

Courtesy: Dr. Miriam Diamond 

Uses: 
• Bisphenols: plastics,  
• cash register receipts, 

adhesives, can linings 
 
 

• Phthalates: plasticizers, 
lubricants, solvents, 
emulsifiers, fragrances  

http://www.susanfreinkel.com/books_Plastic.html 



Class 5:  Organic Solvents 
(aliphatic, aromatic, halogenated, oxygenated) 

• Hydrocarbon solvents 
- Aliphatic organic solvents (petroleum-based) 
- Aromatic organic solvents (toluene, xylene, 

benzene) 
 

• Chlorinated solvents 
- E.g., Methylene chloride, perc, TCE 

 
• Oxygenated solvents 

- Acetone, glycol ethers, alcohols 

Courtesy: Dr. Liz Harriman 



Class 6: Certain Metals 
(arsenic, cadmium, chromium, lead, mercury etc.) 

 

Courtesy: Dr. Graham Peaslee 

 



Retailers 

• Many retailers are only selling furniture 
without flame retardants 
 

• Home Depot, Lowe’s and Menards  will phase 
out  phthalates in flooring by the end of 2015 



©
 Inter IKEA System

s B.V. 2014 

• Highly fluorinated chemicals banned (2015) 
• Triclosan banned (2002)  
• Ban on brominated flame retardants (2000)  
• Ban on bisphenols in food contact materials  (2015) 
• Ban phthalates for childrens & food contact products 
• Ban chlorinated solvents in children articles (2006)  
• Ban lead, cadmium, mercury and their compounds 

 
 

Photo credit: Flickr CC Rob Shenk 



A Policy and Purchasing Challenge 
 

Can the use of one or more of the Six 
Classes  in consumer products be  
reduced by  50% in five years? 



For e-newsletters 
  

www.greensciencepolicy.org 
  

 Please give Arlene your card 
Or sign our e-list 



By reducing use of Harmful Chemical Classes 

 
 
 

We can have a healthier world. 
 

www.GreenSciencePolicy.org 
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