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Circular dichroism study of
nine species of transfer

ribonucleic acid

AD Blum, OC Uhlenbeck, | 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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agnetlc resonance evidence for a -
structural Intermediate at-an early stage in the
~refolding of ribonuclease A

Mene D.Blum!iStephen H.Smallcombe?Robert L. Baldwm
"suhttDSd_/QOi'o‘rq/lO 1016/0022-2836(78)90230-9 =g



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










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

e |n children’s sleepwear 1975 to 1977
e Up to 10% of the weight of fabric

* In children’s urine

e Mutagen and possible carcinogen

GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.org
























Science, January 7, 1977

Flame-Retardant Additives
as Possible Cancer Hazards

The main flame retardant in children’s pajamasis a
mutagen and should not be used.

Arlene Blum and Bruce N. Ames

GREEN SCIENCE POLICY INSTITUTE
greensciencepolicy.org



TRIS-Treated Children's
Garments Banned

April , 1977

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

GREEN SCIENCE POLICY INSTITUTE
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| Berkeley Himalayan Fair,
Live Oak Park, May 19, 29 , 2018
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The dramatic

story of the first
American ascent of
one of the world’s

highest peaks

ARLENE BLUM

20TH ANNIVERSARY EDITION

With a new Preface and Afterword by the author
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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

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org


http://www.epa.gov/
http://www.epa.gov/

Regrettable Substitution

Br Br

Br @) / Br

Br Br Br Br
Br Br

Decabromodiphenyl
ether

Concerns:

* Persistence

* Bioaccumulation
* Toxicity

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org
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Detection of Poly- and Perfluoroalkyl Substances (PFASs) in U.S.
Drinking Water Linked to Industrial Sites, Military Fire Training Areas,
and Wastewater Treatment Plants

omas A. Bruton," Laurel A Schaider g
," Arlene Blum," Simona A. Bal

perluoroalkyl
developmental, immun

the number of military fire training arcas
stewater treatment plants are all signfl

Research Retreats

Policy & Purchasing Change



Six Classes Videos
An innovative approach to reducing toxics

1

Highly
Fluorinated

5

Some
Solvents

VIEW and SHARE: www.SixClasses.org
Healthier products, healthier people in four minutes!
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|s it necessary?
s it worth it?

Is there a safer alternative?

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org
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Class 1: Highly Fluorinated Chemicals (PFAS)

Carbon-Fluorine bond strength:
* Leads to oil and water repellency
e Lasts for geologic time!
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Adapted from slide by Dr. Jennifer Field



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

um

Non-detect

(Ref: Lewis et al., 2015; Grandjean et al., 2012,
Braun et al., 2016; Barry et al., 2013) 90



Published 2007 2017

T — Watershed
R AP DL R L 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




Common Uses

92



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.”

Signed by 230 scientists from 40 countries

2015: Environmental Health Perspectives



The Opinion Pages ' op-Ep coLumnIsT The New Nork Times These Chemicals in Pizza Boxes and

Carpeting Last Forever
Chemicals in Your Popcorn? More than 200 scientists around the world document the threats of perfluorinated compounds and call for

more government control

JUNE 4, 2015

By Lindsey Konkel, National Geographic

What do a pizza box, a polar bear and you have in common?

All carry a kind of industrial toxicant called poly- and perfluoroalkyl
substances, or PFASs, that do two things: They make life convenient, and

, ] they also appear to increase the risk of cancer.
Nicholas Kristof

NATIONAL
GEOGRAPHIC

The
Intercept_

THE TEFLON
TOXIN

Ehe New York Eimes Magazine

DuPont and the Chemistry of
Deception

The Lawyer Who Became
DuPont’s Worst Nightmare

Rob Bilott was a corporate defense attorney for eight years. Then
he took on an environmental suit that would upend his entire career
— and expose a brazen, decades-long history of chemical pollution.

By NATHANIEL RICH JAN. 6,2016




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

HydrOIOgical UnitS Wlth e Industrial sites Mi!Aitary fire
detectable PFASs U ~ fraining areas

none =1 none =1

AFFF certified airports Wastewater
- - treatment plants
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- Detected

Not detected . ; 10% —+ l i I
No data 0 i

Hu et al., Environ. Sci. Technol. Lett.




Fluorine in U.S. fast food packaging paper

(percent positive; 400 products sampled)

— ———

Dessert & bread
wrappers
|

7 | Sandwich & burger
" | wrappers

7&.‘

'
|
|

Paperboard 20%

0% Paper cups

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

Should these products be considered compostable?

96



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/

BRANDS ARE ELIMINATING HIGHLY FLUORINATED CHEMICALS

IKEA 7% M Crate&Barrel LEVISTRAUSS & CO.
X —QpPIRIT
Il“mn Q benenon _OI | \| | q‘d|‘d\qs®

MARKS s S



CA proposa

to list carpets with any PFAS

~ebruary 15, 2018

SAFER

CONSUMER
PRODUCTS

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

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org



Class 2: Antimicrobials

Triclosan Triclocarban

Cl OH
/©/0 o] Cl
D\ I /@/
Cl NJ'LN
Cl Cl H H

GREEN SCIENCE POLICY INSTITUTE
Courtesy: Dr. Gary Ginsberg www.GreenSciencePolicy.org



5-10 Seconds
(ineffective)

Source: US EPA

Lifetime exposure in
aguatic organisms
(toxic)



The Florence Statement on
Triclosan and Triclocarban

Documents the scientific
consensus about:

*potential for harm

srecommendations to
prevent further harm

Signed by 205 international scientists

2017: Environmental Health Perspectives



Class 3 Flame retardants

1970s Flammabillity Standards

» Children’s sleepwear

* Furniture and baby product foam

* Foam building insulation

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Technical Bulletin 117

NOTICE

THISARTICLE MEETS
THEFLAMMABILITY
REQUIREMENTS OF
CALIFORNIA BUREAU
OFHOME FURNISHING

TECHNICAL BULLETIN
117.CARE SHOULD

BE EXERCISED NEAR

OPEN FLAME OR WITH

SURNING CIGARETTES

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org

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

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



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:

Increased time to pregnancy
Altered thyroid hormone
Thyroid disease, esp. in post-menopausal women

Developmental toxicity
Baby boys’ genital problems
Lower birth weight
Impaired attention
Poorer coordination
Lower 1Q
Delayed puberty in girls
Earlier puberty in boys

< @

Main et al. 2007; Goodyer et al 2017;
Eskenaziet 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?

TB117 foam Non -TB117 foam

——" ——
—— ——

“No significant, consistent difference...”

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



Increased fire safety without flame retardants
e A

e ALY e TV

f

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

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Help stop the bill that will ban material used
to make flame resistant products. :

CALL YOUR STATE SENATOR TODAY AND TELL THEM TO

| VOTENO ON'AB706 |
|

v l
a \
r. Q
Tom Torlakson k’ 7
at 916-651-4007 and tell him to A i B
e

VOTE NO on AB706. B
e

DON'T LET THE SACRAMENTO POLITICIANS BA
PROVEN FLAME RETARDANTS-IT COULD BE A DE

Paid for by Californians for Fire Safety

- Albemarle
e Chemtura
 |srael Chemicals LTD (ICL)

GREEN SCIENCE POLICY INSTITUTE
GreenSciencePolicy.org



Q’lumun al ’tuthuur

TRIBUNE WATCHDOG

Pulitzer Prize
Finalist

Goldsmith Prize

Investigative Reporting

Playing with fire

A deceptive campaign by industry brought toxic flame retardants into our
homes and into our bodies. And the chemicals don't even work as promised

Environmental

Journalists Society
Environmental Reporting

Gerald Loeb Award

Business and Financial Journalism

National Press Club
Consumer Award




California Flammability Standard
TB117-2013

Mandatory January 1, 2015 NOTICE

THIS ARTICLE MEETS THE FLAMMABILITY
REQUIREMENTS OF CALIFORNIA BUREAU OF

FI am e retard ants n Ot n eed ed ELECTRONIC AND APPLIANCE REPAIR, HOME
) ! FURNISHINGS AND THERMAL INSULATION
but can sti || be used TECHNICAL BULLETIN 117-2013. CARE SHOULD BE

EXERCISED NEAR OPEN FLAME OR WITH BURNING
CIGARETTES.

The upholstery materials in this product:
. contain added flame retardant chemicals

PrOdUCt Labels ReqU|rEd __X_contain NO added flame retardant chemicals
The State of California has updated the
flammability standard and determined the fire
safety requirements for this product can be met
without adding flame retardant chemicals. The
State has identified many flame retardant
chemicals as being known to, or strongly suspected
of, adversely impacting human health or
development.

GREEN SCIENCE POLICY INSTITUTE
www.GreenSciencePolicy.org www.bearhfti.ca.gov/about_us/sb_1019 faq.pdf
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For monthly e-newsletters,
give Arlene your card or
- - S|gn our mailing list

‘ ‘ ThIS talk W|II be
T under Past Events at

s www GreenSciencePolicy.org X B
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By limiting use of the Six Classes
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