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U.S. Toxic Substances Control Act (1976)

• 62,000 previous chemicals “grandfathered”

• 23,000 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/
http://www.epa.gov/


Regrettable Substitution

O

Br

Br

Br

Br

Br

Br

Br

Br

Br

Br

Decabromodiphenyl 
ether

Decabromodiphenyl ethane

Br

Br

Br

Br

Br

Br

Br

Br

Br

Br

Decabromodiphenyl 
ethane

Concerns:
• Persistence
• Bioaccumulation
• Toxicity

Concerns:
• Persistence
• Bioaccumulation
• Toxicity

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Policy & Purchasing Change

Education

RetreatsResearch



VIEW and SHARE: www.SixClasses.org
Healthier products, healthier people in four minutes! 

Six Classes Videos 
An innovative approach to reducing toxics



Is it necessary?

Is it worth it?

Is there a safer alternative?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Classes I to 3



Periodic table of elements
Halogens



Cellular defense systems do not recognize organohalogens 

Organohalogens are unnatural to mammalian biochemistry, so they 
are not recognized by efflux (ABC) transporters 

They passively diffuse across cell membranes into cells. 

Cellular bouncers   Cellular detoxification
(ABC transporters)

Courtesy, David Epel, Stanford University



Class 1: Highly Fluorinated Chemicals (PFAS)
Carbon-Fluorine bond strength:

• Leads to oil and water repellency 
• Lasts for geologic time!

Adapted from slide by Dr. Jennifer Field

(C8)



PFAS Exposure is a health concern

11

Detectable serum 
PFASs in US

Non-detect

Exposure linked to health risks:
Kidney and testicular cancer, elevated cholesterol, obesity, immune 
suppression, and endocrine disruption

(Ref: Lewis et al., 2015; Grandjean et al., 2012; 
Braun et al., 2016; Barry et al., 2013)Courtesy, Cindy Hu, Harvard University





Safer Alternatives Needed



Published 2007 2017
Watershed
Tracy K. Smith
US Poet Laureatte

200 cows more than 600 hilly 
acres

property would have been even 
larger
had J not sold 66 acres to DuPont 
for

waste from its 
Washington Works factory
where J was employed 

did not want to 
sell

but needed money poor 
health 
mysterious ailments



Signed by 230 scientists from 40 countries

May 2015   The Madrid Statement on 
Highly Fluorinated Chemicals

“We call on the international community to cooperate in 
limiting the production and use of PFASs and in 
developing safer non-fluorinated alternatives.”

flickr @ Marc

2015: Environmental Health Perspectives
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Law: Claims in the Ohio Valley 
(The Teflon Toxin Goes to Court, Sharon Lerner,  The Intercept)

September  2015:  3,500 personal injury and 37 wrongful 

death claims in Ohio Valley against DuPont went to trial

October 2015: $1.6 million for kidney cancer. 

July 2016: $5 million for testicular cancer. 

January 2017: $10.5 million for malice

February 2017: $671 million to settle claims in Ohio Valley

“If the chemical were really dangerous, DuPont 
attorneys contended, government agencies would have 
regulated it. “



Policy: Drinking Water Levels
January 2009:  

US EPA provisional level of 400 ppt for PFOA and 200 ppt for PFOS

May 2016:   
US EPA Lifetime  Health Advisory of 70 ppt for PFOA and PFOS 

December 2016:
Vermont enforceable standard for 20 ppt for PFOA and and PFOS 

September 2016:
Draft New Jersey Drinking Water Quality Institute recommended 
enforceable standard for PFOA of 14 ppt

April 2017:
Australian advisory level of  70 ppt for total of PFOS and PFHxS



Watersheds with point sources have 
higher detection frequencies for PFASs

Cindy  Hu et al, ES&T Letters, 2016
From Cindy Hu et al, 2015 



AFFF foam in training exercises

• Drinking water of six million 
Americans contaminated with PFAS

• AFFF firefighting are a major 
contributor 

• Air Force said:
• “will not use AFFF foam in 

training”  
• “will replace all C8 foam with C6“



Purchasing: Phasing out the class of PFASs

• The idea of tackling PFASs was sparked at a 
conference in which IKEA discussed its goal to 
phase out the use of fluorinated chemicals

• Kaiser Permanente is phasing out all PFASs and 
flame retardants from its furnishings

• “If IKEA can do it, Kaiser Permanente can do it”

- Global Business Briefing, February 2016





Class 2: Antimicrobials

Courtesy: Dr. Gary Ginsberg
GREEN SCIENCE POLICY INSTITUTE

www.GreenSciencePolicy.org

Triclosan Triclocarban



5 – 10 Seconds
(ineffective)

TCS/TCC in Soap Could Work, But Don't
Why: Contact Time!

25

Lifetime exposure in 
aquatic organisms

(toxic)

Source: US EPA



Do we need them? 

• Beneficial in certain medical applications

• No proven benefit over soap & water

• Ineffective in flooring and general-use plastic

Courtesy: Dr. Gary Ginsberg
GREEN SCIENCE POLICY INSTITUTE

www.GreenSciencePolicy.org



FDA Draft 
Monograph

on lack of efficacy 
and safety

First 
detection 

in fish

FDA removes 
assorted 

antimicrobials from 
drug category

Top ten water 
contaminant

Endocrine 
disruptor; 

Detectable in 
97% of breast 
milk samples

Patented

19741964 1984 1994

2002

2007

Env Sci Tech, 2014, 48, 3603 - 3611

A History of  Triclosan in the U.S.

FDA determines 19 
antimicrobials not 
safe or effective in 

consumer soaps

2016

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org

> 2,000 
antimicrobial 

products.

NGOs  petitions 
FDA to prohibit 

triclosan in soaps. 
NGO sues FDA.

2013 2010



Alternative Antimicrobials

Toxic to 
Aquatic
Organisms

Can Persist 
in the 
Environment

Can Contribute
to Antimicrobial 
Resistance

Health Risks?

Triclosan & 
Triclocarban 9 9 9

Hormone disruption
Allergy sensitivity
Altered microbiome

Quats 9 9 9
Asthma
Skin irritation
Reproductive toxicant?

Nanosilver 9 9 9 Significant data gaps

Halden et al. (2017) In press.
NIH Environmental Management System; Melin et al. (2014) Reprod. Toxicol.



Signed by 205 international scientists

The Florence Statement on 
Triclosan and Triclocarban

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

2017: Environmental Health Perspectives



Class 3 Flame retardants

1970s Flammability Standards

• Children’s sleepwear

• Furniture and baby product foam

• Foam 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



From Products to People

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Human Health

associated withHigher pentaBDE lower birth weight
impaired attention

poorer coordination
lowered IQ

longer time to get pregnant
altered thyroid hormones

Eskenazi et al, 2010, 2011, 2012GREEN 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…”



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



37

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



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



Class 4: Bisphenols and Phthalates

BISPHENOLS USES:
hardening agents, strengtheners, stabilizers (heat resistance)



Class 4: Bisphenols and Phthalates

PHTHALATES USES:
plasticizers, lubricants, solvents, emulsifiers, fragrances



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

XXX: 
XXX



XXX: 
XXX

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



For monthly e-newsletters

www.GreenSciencePolicy.org

Questions:
Arlene@GreenSciencePolicy.org 



By reducing use of Six Classes

We can have a healthier world.

For more information
Google: Green Science Policy

www.greensciencepolicy.org


