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Circular dichroism study of 

nine species of transfer 

ribonucleic acid
AD Blum, OC Uhlenbeck, I Tinoco Jr -

Biochemistry, 1972 - ACS Publications

ABSTRACT: A detailed circular dichroism 

(CD) study of nine species of tRNA has 

been done to obtain as much information 

about the structure of these molecules as 

possible.

http://pubs.acs.org/doi/pdf/10.1021/bi00767a019
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Nuclear magnetic resonance evidence for a 

structural intermediate at an early stage in the 

refolding of ribonuclease 

Arlene D.Blum1†Stephen H.Smallcombe2Robert L.Baldwin1

https://doi.org/10.1016/0022-2836(78)90230-9

https://www.sciencedirect.com/science/article/pii/0022283678902309#!
https://doi.org/10.1016/0022-2836(78)90230-9
https://www.sciencedirect.com/science/journal/00222836/118/3
https://www.sciencedirect.com/science/journal/00222836/118/3
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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
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Science, January 7, 1977
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TRIS-Treated Children's 
Garments Banned 

April , 1977

Chlorinated Tris replaced Brominated Tris
• Removed from pajamas in 1978

• Used in furniture until 2012 
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Berkeley Himalayan Fair, 

Live Oak Park, May 19, 29 , 2018











Annalise’s gap year website 

http://www.freewebs.com/gapyearsite
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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
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Concerns:
• Persistence
• Bioaccumulation
• Toxicity
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• Persistence
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VIEW and SHARE: www.SixClasses.org

Healthier products, healthier people in four minutes! 

Six Classes Videos 
An innovative approach to reducing toxics
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Is it necessary?

Is it worth it?

Is there a safer alternative?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Classes I to 3



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

90

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



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
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Common Uses 



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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EPA Lifetime Health Advisory Level of 70 ng/L PFOA + PFOS

Hu et al., Environ. Sci. Technol. Lett. 2016
From Cindy Hu et al, 2015 

8



Fluorine in U.S. fast food packaging paper
(percent positive; 400  products sampled)

96

Adopted from Schaider L. 2016  Fluorinated compounds in U.S. fast food packaging.

Should these products be considered compostable?



Washington State’s Healthy Food Packaging Act
signed March 21, 2018

HB 2658/SB 6396 passes 
House on a 30-17 vote

Bans paper food packaging 
containing any PFAS

https://toxicfreefuture.org/key-issues/legislative-priorities-2018/

https://toxicfreefuture.org/key-issues/legislative-priorities-2018/




February 15, 2018
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CA proposal to list carpets with any PFAS

The CA Department of Toxic Substances Control 
is proposing to list carpets & rugs containing any 
PFAS as priority products for regulation. 



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!

101

Lifetime exposure in 

aquatic organisms

(toxic)

Source: US EPA



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



From Products to People

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Furniture foam flame retardant (PentaBDE) 
associations with human health problems – all 

reported after 2005

Higher pentaBDE exposures 
associated with: 

Developmental toxicity
Baby boys’ genital problems

Lower birth weight
Impaired attention

Poorer coordination
Lower IQ

Delayed puberty in girls
Earlier puberty in boys

Increased time to pregnancy
Altered thyroid hormone 

Thyroid disease, esp. in post-menopausal women

Main et al. 2007; Goodyer et al 2017;
Eskenazi et al., 2010, 2011, 2012; Herbstman et 
al. 2010; Makey et al. 2016; Windham et al. 
2015; Harley et al. 2017; Allen et al. 2016



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

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
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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



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
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For monthly e-newsletters, 
give Arlene your card or

sign our mailing list 

This talk will be
under Past Events  at

www.GreenSciencePolicy.org



By limiting use of the Six Classes

We can have a healthier world.

For more information:

Green Science Policy Institute
www.greensciencepolicy.org

http://www.greensciencepolicy.org/

