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Concerns 



Outline	  
•  Background	  	  

– What	  are	  Flame	  Retardants?	  
– Why	  types	  of	  products	  contain	  flame	  retardants	  

•  Human	  Exposure	  Pathways	  

•  Human	  Health	  Concerns	  



Regula<ons	  That	  Govern	  the	  Use	  of	  FRs	  

Definition: 
“A substance added or a treatment applied to a  
material in order to suppress, significantly reduce or delay the combustion  
of the material”  EHC:192, WHO 1997   

 

California	  Technical	  Bulle0n	  117	  (TB	  117)	  
-‐	  Applies	  to	  residenCal	  furniture	  in	  CA	  

CFR	  1633-‐	  The	  Federal	  MaFress	  
Flammability	  standard	  



What	  Type	  of	  Products	  are	  Treated	  with	  Flame	  
Retardants	  in	  Your	  Home?	  

Nursing	  Pillow	  

Sleep	  PosiConers	  



PBDE	  	  Flame	  Retardants	  Found	  to	  Be	  Increasing	  
Rapidly	  in	  Human	  Breast	  Milk	  

•  A	  research	  study	  
conducted	  in	  the	  
1990s	  in	  Sweden	  
idenCfied	  PBDEs	  in	  
human	  milk	  

•  Levels	  were	  found	  to	  
be	  doubling	  every	  
few	  years	  while	  
pesCcide	  exposure	  
was	  was	  decreasing	  

!"# $%& '( )*+, -'./#.#0$ 123434!5!06*+,3 232!3434!5
!#!07*+,3 238!3434!5!#!07*+,3 232!3434!95:#.!7*+,3
232!3434!3;5:#.!7*+,3 232!383434!5:#.!7*+,3 232!3434!3
;39!5"#<7*+,3 232!3434!3;3;!5"#<7*+,= >7$ ?'%@A#?
1!6.- 2= 6. ; B0 :#06'?$ 1C7@A# 2D E6/F 4=F G. HIIJ !"# A#K#A$
0#7-"#? 7 -'.-#.!07!6'. '( 4 ./L/ A6:6? 1M#60'.B!!# #! 7AF3
HIII=F

)*+,$ "7K# .'! @##. :0'?%-#? 6. N>#?#.F O'>5
#K#03 !"#B 70# 6&:'0!#? ('0 P7&# 0#!70?6./ 7::A6-7!6'.$
7.? 6. -'&:'.#.!$ 7.? /''?$ -'.!76.6./ P7&# 0#!705
?7.!$ 1Q6$R S$$#$$&#.! '( )'AB@0'&6.7!#? +6:"#.BA
,!"#0$3 HII4=F T' 0#$!06-!6'.$ 70# 7::A6#? !' !"# %$# '(
)*+E$ 6. N>#?#. '0 #A$#>"#0#F

"#"# $%&!'%()!%*+ *, -*+!./%+.+!&

C"# ?6$!06@%!6'. '( !"# -'.!7&6.7.!$ -7A-%A7!#? 7$
:#0-#.! '( !"# $%& '( '0/7.'"7A'/#. -'&:'%.?$ "7$
-"7./#? ?%06./ !"# !6&# -'%0$# $!%?6#?F G. HIJ23 03
0!5++, >7$ !"# :0#?'&6.7.! -'&:'%.?3 -'.$!6!%!6./
;JU '( !"# !'!7A '( 44HV ./ '0/7.'"7A'/#. -'&:'%.?$
:#0 /07& &6AR A6:6?$F G. HIIJ !"# 7&'%.! '( 03 0!5++,
"7? ?#-0#7$#? !' 2JU '( !"# !'!7A 4W8 ./L/ A6:6?$3 7.?
)X*$ -'.$!6!%!#? !"#&7Y'0 :70!3 9JU '( !"# !'!7A 1E6/F ;=F
C"# 7&'%.! '( )*+,$ -'%.!#? ('0 HU '( !"# !'!7A 6.
HIIJF

"#1# 2!34' &!)5%4&

Z!"#0 N>#?6$" 6.K#$!6/7!6'.$ "7K# 0#:'0!#? ?#-0#7$5
6./ A#K#A$ '( '0/7.'-"A'06.# -'.!7&6.7.!$ 6. &6AR (0'&
&'!"#0$ A6K6./ 6. [::$7A7 1\7] #! 7AF3 HII8D S!%&7 #! 7AF3
HIIW= 7.? N%.?$K7AA 1S!%&7 #! 7AF3 HIIW=F C"# $!%?6#$
-'K#0#? !"# :#06'?$ HIWH^HIIV 7.? HIW9^HII43 0#$:#-5
!6K#ABF *#$6?#$ N>#?#.3 7 ?#-0#7$# 6. !"# A#K#A$ '( '05
/7.'-"A'06.# :#$!6-6?#$ 7.? )X*$ "7$ @##. $"'>. 6.
"%&7. &6AR (0'&3 #F/F3 )'A7.? 1N6R'0$R6 #! 7AF3 HIIV=3
T'0>7B 1_'"7.$#. #! 7AF3 HII4D *#-"#0 #! 7AF3 HII;=3
`#0&7.B 1E"%0$! #! 7AF3 HII4D N-"7?# 7.? O#6.]'>3 HIIW=
7.? X7.7?7 1X077. 7.? O76.#$3 HIIW=F G. !"# T'0?6-
-'%.!06#$3 !"# -'.-#.!07!6'.$ '( '0/7.'-"A'06.# -'&5
:'%.?$ 70# a%6!# $6&6A703 >"6A# !"# A#K#A$ '( ++C >#0#
"6/"#0 6. )'A7.?F C"# A#K#A$ '( )X*$ >#0# 0#:'0!#? !' @#
$'&#>"7! "6/"#0 6. `#0&7.B 1N-"7?# 7.? O#6.]'>3
HIIW= 7.? C"# T#!"#0A7.?$ 1C%6.$!07 #! 7AF3 HII4= @%!
A'>#0 6. X7.7?7 1X077. 7.? O76.#$3 HIIW=F M%-"
"6/"#0 A#K#A$ '( ++C "7K# @##. 0#:'0!#? (0'& 0#/6'.$
>6!" $:#-67A :#$! :0'@A#&$F C"# $%& '( ++C -'&5
:'%.?$ 6. @0#7$! &6AR >7$ 6. G.?67 9VVV ./L/ A6:6?$ 1_7.6
#! 7AF3 HIWW=3 6. b>7]%A% H; W8V ./L/ A6:6?$ 1*'%>&7.
#! 7AF3 HIIV= 7.? 6. c6&@7@># 2; 2;I ./L/ A6:6?$ 1X"6R%.6
#! 7AF3 HIIJ=F

C"# A#K#A$ '( )X++$ 7.? )X+E$ 70# $6&6A70 6.
N>#?#.3 T'0>7B3 E6.A7.?3 ,$!'.67 1M%$$7A'5Q7%5
"7&&7 7.? d6.?$!0"'&3 HII;= 7.? d6!"%7.67 1*#-"#0
#! 7AF3 HII;=F M%-" "6/"#0 A#K#A$ '( CX++ 1H2V :/L/
A6:6?$= "7K# @##. &#7$%0#? 6. @0#7$! &6AR (0'& >'&#.
A6K6./ 6. 7/06-%A!%07A 0#/6'.$ '( b7]7R$!7. 1O'':#0 #!
7AF3 HIIW=F C"# S07A 0#/6'. 6$ 7A$' "6/"AB -'.!7&6.7!#?
>6!" :#$!6-6?#$3 6.?6-7!6./ 7 :'AA%!6'. '( /0#7! -'.-#0.
1_#.$#. #! 7AF3 HIIJ=F

!" #$%&'()*$%)

C"# A#K#A$ 6. &6AR 0#P#-! !"# &'!"#0$! #<:'$%0# ?%05
6./ !"#60 0#7-"#? A6(# !6&# 7.? !"# /#.#07A :'AA%!6'.
?%06./ !"7! !6&#F C"# ?#-0#7$# 6. !"# A#K#A$ '( :#$!6-6?#$
7.? -'&:'%.?$ '06/6.7!6./ (0'& 6.?%$!067A %$7/# -'.5
e0&$ !"# :'$6!6K# #f#-!$ '( 0#$!06-!6'.$ 7.? :0'"6@6!6'.$
7::A6#? !' !"# %$7/# '( !"# -'&:'%.?$ 7.? '!"#0 &#75
$%0#$ !7R#. !' &6.6&6]# !"# :'AA%!6'.F O'>#K#03 !"# A'>
07!# '( ?#-0#7$# 6. !"# A#K#A$ '( )X*$ 7.? ?6'<6.$ 6.?65
-7!# 7 :0'A'./#? #<:'$%0# @B !"#$# -'&:'%.?$ !"7! &7B
@# '( -'.-#0. 7A$' 6. -'&6./ ?#-7?#$F C"# -%00#.! $!75
!%$3 -'.-#0.6./ !"# A#K#A$ '( '0/7.'-"A'06.# -'&:'%.?$
6. N>#?6$" &'!"#0$ 7.? @0#7$! (#? 6.(7.!$ 6$ &%-" @#!!#0
!"7. 2V^8V B#70$ 7/'F S. 6.(7.!!$ #<:'$%0# !' !"# $%& '(
'0/7.'-"A'06.# -'&:'%.?$ 6. HIIJ 6$ #$!6&7!#? !' HLHV
'( !"7! 6. HIJ2F S! !"# $7&# !6&# !"# #<:'$%0# !' )*+,$
"7$ 6.-0#7$#? 7@'%! 9V !6&#$F C"# #<:'.#.!67A 6.-0#7$#
'( )*+,$ 6. @0#7$! &6AR 6$ 7A70&6./ 7.? -7AA$ ('0 &#75
$%0#$ !' $!': !"# #<:'$%0# !' )*+,$F N6.-# 7A$' !"#$#

E6/F 4F X'.-#.!07!6'.$ 7. !6&# 0#A7!#? !0#.?$ '( )*+,$ 6.
"%&7. &6AR #<:0#$$#? 7$ 7. #<:'.#.!67A -%0K#F

E6/F ;F +6$!06@%!6'. '( '0/7.'"7A'/#.7!#? -'.!7&6.7.!$ 6.
"%&7. &6AR (0'& HIJ2 !' HIIJF

6# 7*'!!+8 $# 94%'*+:!!! ; <34/*&034'4 1= >?===@ AAAABAA?" HH2H

(Source:	  Noren	  and	  Meironyte,	  2000)	  



Flame Retardant Exposures Increasing  
Around the World 

Total PBDE concentrations in human blood, milk and 
tissue (in ng/g lipid) shown as a function of sampling year. 
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From	  Hites	  et	  al.,	  2005	  

•  PBDEs	  are	  detected	  in	  blood	  
from	  more	  than	  95%	  of	  the	  US	  
populaCon	  

•  Exposure	  levels	  in	  the	  US	  
populaCon	  are	  an	  order	  of	  
magnitude	  higher	  than	  levels	  
measured	  in	  other	  populaCons	  
around	  the	  world.	  

•  PBDE	  exposure	  increased	  
exponenCally	  from	  the	  1970s	  
through	  2003	  unCl	  PentaBDE	  
was	  phased-‐out	  from	  use	  in	  
the	  US	  



“PentaBDE” Was the Major Flame Retardant 
Mixture Used in Furniture Sold in the US 

 
 

•  ”PentaBDE”	  was	  a	  flame	  retardant	  
mixture	  applied	  to	  polyurethane	  foam	  to	  
meet	  California	  TB	  117	  

•  98%	  of	  the	  world	  market	  demand	  for	  
PentaBDE	  was	  from	  North	  America	  (US	  
and	  Canada),	  primarily	  to	  meet	  CA	  TB	  117	  

•  Concern	  about	  persistence,	  
bioaccumulaCon	  and	  potenCal	  toxicity	  led	  
to	  ban	  on	  use	  in	  Europe	  Union	  	  in	  2002;	  
voluntary	  phase-‐out	  agreement	  reached	  
between	  EPA	  and	  US	  manufacturers	  in	  
2003	  



House	  Dust	  

How	  Are	  We	  Exposed	  to	  Flame	  Retardants?	  

Our	  Home	  

Vehicles	  

Work	  	  
Environment	  

Diet	  	  

*Data	  suggest	  that	  
80%	  of	  exposure	  is	  from	  the	  
Indoor	  environment	  
(Lorber,	  2008)	  



Research Questions: 
 
 
 
 

•  With	  the	  phase-‐out	  of	  PentaBDE,	  what	  types	  of	  
flame	  retardants	  would	  be	  used	  most	  frequently	  
in	  residenCal	  furniture	  to	  meet	  CA	  TB117?	  

•  Is	  the	  general	  public	  exposed	  to	  these	  new	  or	  
alternate	  flame	  retardants	  and	  at	  what	  levels?	  

•  Are	  there	  hazards/toxiciCes	  associated	  with	  
these	  new	  flame	  retardants?	  	  

	   	  (Risk=	  exposure	  *	  hazard)	  



The	  Case	  of	  the	  Chemical	  Conveyor	  Belt…..	  
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When	  one	  flame	  retardant	  is	  banned,	  another	  chemical	  moves	  in	  to	  take	  it’s	  place,	  	  
and	  less	  is	  known	  about	  the	  replacement	  chemical…	  



(Furniture	  Flame	  Retardancy	  Partnership	  V	  1,	  EPA	  2005)	  

EPA Alternatives  Assessment 

•  EPA’s	  Design	  for	  the	  
Environment	  program	  
sought	  to	  characterize	  
potenCal	  chemical	  
replacements	  for	  
PentaBDE	  in	  residenCal	  
furniture	  

•  However,	  most	  flame	  
retardant	  chemicals	  are	  
considered	  ”ConfidenCal	  
Business	  InformaCon”	  
and	  are	  not	  disclosed.	  



Screening Consumer Products for FR 
Chemicals: 

 
 Project 1- Baby Products (2011) 
 Project 2- Residential Sofas (2012) 

 
 Project 3 – Screening All Furniture (Current) 



How We Test the Foam Samples 

Foam	  

Step	  1.	  	  ParCcipants	  donate	  a	  small	  
sample	  of	  the	  foam	  from	  their	  furniture	  	  
for	  tesCng.	  	  The	  foam	  is	  placed	  in	  a	  test	  
tube	  with	  solvents	  and	  extracted	  using	  
sonicaCon.	  

Step	  2.	  	  The	  solvent	  containing	  the	  flame	  
retardant	  is	  transferred	  to	  a	  vial	  which	  is	  
injected	  into	  this	  piece	  of	  analyCcal	  
equipment	  called	  a	  Mass	  Spectrometer.	  
This	  device	  tells	  us	  the	  weight	  and	  
structure	  of	  the	  chemical	  in	  the	  solvent.	  



Project 1: Flame Retardants in Infant Products 

•  Many baby products are considered 
“furniture” and previously had to meet CA 
TB117 

•  In this study we screened 101 Baby 
products for flame retardant (FR) chemicals  

•  80% contained a FR  

•  The flame retardants found most frequently 
were TDCPP and Firemaster® 550 (FM 550) 

•  Suggests greater exposure potential for 
infants sleeping on these types of products 

•  Now >5 infant/juvenile products exempted 
from TB 117 

Car Seats 

Nursing Pillow 

Sleep Positioners 

(2011)	  



Will Infants be Exposed to Flame Retardants 
While Sleeping on Mattresses? 

Measuring	  flame	  retardants	  in	  the	  air	  above	  
a	  baby	  maFress	  

•  Experiments	  were	  conducted	  
to	  measure	  potenCal	  
exposure	  from	  a	  treated	  
maFress	  

•  Levels	  measured	  3.5	  cm	  
above	  the	  maFress	  were	  20X	  
higher	  than	  levels	  measured	  
10	  feet	  away	  in	  the	  room	  

•  Infants	  will	  have	  significantly	  
higher	  exposure	  than	  adults	  
due	  to	  their	  closer	  proximity	  
to	  treated	  products	  



1. How Frequently are flame retardants 
used in other furniture items? 
 
2. With addition of TDCPP to California  
Proposition 65, will it’s use in furniture 
decrease? 
 
3. How will use of flame retardants change 
in response to changes in TB 117 in 2013? 
 
 

   

New	  Ques<ons	  Raised	  



hFp://foam.praF.duke.edu	  	  	  

•  New	  tesCng	  service	  
launched	  in	  
February	  2014	  for	  
the	  general	  public	  

•  Intended	  to	  screen	  
foam	  samples	  for	  
flame	  retardants	  

•  Supported	  by	  the	  
Superfund	  
Research	  Program	  



SubmiRng	  a	  Foam	  Sample	  for	  Tes<ng	  

•  What	  type	  of	  product	  is	  being	  tested?	  
•  In	  what	  year	  was	  it	  purchased?	  
•  In	  what	  state	  was	  it	  purchased?	  
•  Does	  it	  have	  a	  TB-‐117	  label	  affixed	  to	  the	  product?	  
•  Who	  is	  listed	  as	  the	  manufacturer?	  
•  What	  country	  was	  it	  manufactured	  in?	  

•  Since	  opening	  the	  program	  in	  February	  2014	  we	  have	  
now	  received	  more	  than	  1100	  samples	  for	  screening.	  



Current	  Results	  Suggest:	  
•  PentaBDE	  use	  (and	  thus	  exposure)	  has	  
significantly	  decreased	  since	  2005;	  

•  Use	  of	  alternate	  flame	  retardants	  has	  increased	  
•  Currently	  TDCPP	  is	  most	  common	  flame	  
retardant	  detected	  in	  furniture	  in	  US	  homes	  

•  Over	  last	  two	  years,	  increasing	  detecCon	  of	  TCPP	  
which	  has	  a	  similar	  structure	  to	  TDCPP	  

•  Unclear	  how	  new	  TB117-‐2013	  will	  change	  use	  in	  
furniture-‐	  waiCng	  for	  more	  data….	  



Changes to Flame Retardants Use 
Following Changes in CA  TB 117 

•  In 2013 CA TB117 was 
amended from an open 
flame test to a smolder 
ignition test; 

•  In 2015, new labeling 
requirement initiated 

•  Impact of new TB 
117-2013 on FR use and 
exposure still unclear 

 
 
 



Now we have a better idea of which 
flame retardants are used in 

furniture…..….. 
 

But are these alternate flame 
retardants also present in the home  
and are people exposed to them? 
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(Source:	  BuF	  et	  al.	  2014)	  

Flame Retardant Urinary Metabolites in  
Mothers and their Toddlers 

•  Measurements	  of	  flame	  
retardant	  metabolite	  levels	  
in	  toddler’s	  urine	  were	  
higher	  than	  in	  mother’s	  

•  For	  TDCPP,	  urinary	  
metabolite	  levels	  were	  5X	  
higher	  in	  toddlers	  relaCve	  to	  
their	  moms	  

•  Mom	  and	  toddlers	  had	  the	  
same	  source	  of	  exposure	  



(Hoffman	  et	  al.,	  2015)	  

Are Infant Products a Source of Exposure? 
•  We	  collected	  urine	  from	  43	  

infants	  in	  2014-‐2015	  

•  The	  urinary	  metabolite	  of	  
TDCPP	  (chlorinated	  Tris)	  was	  
found	  in	  every	  sample	  and	  
was	  higher	  (on	  average)	  than	  
levels	  measured	  in	  toddlers	  

•  Urinary	  metabolite	  levels	  were	  
significantly	  correlated	  with	  
the	  number	  of	  foam	  
containing	  products	  in	  the	  
home	  

	  



What are the Potential Health Effects 
from Exposure to these New-Use 

Flame Retardants? 
 



Tris (1,3-dichloroisopropyl) phosphate 
TDCPP 

§  TDCPP was used as a flame retardant in children’s pajamas in the 1970s 
 
§  Studies conducted at UC Berkeley discovered that TDCPP and its 
     brominated analogue were both mutagens (likely to cause cancer).  
     (Gold et al 1978; Blum et al 1977) 
 
§  Studies conducted by the National Toxicology Program also found increased 

incidence of tumors in rats exposed to TDCPP over 2 years (NTP, 2000); 

§  CPSC issued a 2006 report estimating that exposure to TDCPP from residential 
furniture could be greater than acceptable levels for increased risk of cancer 
(Babich, 2006) 

 
§  Studies conducted at Duke Univ. suggest TDCPP may also be a neurotoxicant 

with similar toxic effects observed to organophosphate pesticides (Dishaw et al. 
2011). 



Firemaster® 550 (FM 550) 

•  Manufactured	  by	  Chemtura	  

•  AdverCsed	  as	  replacement	  for	  PentaBDE	  
	  	  
•  EPA	  Issued	  a	  Consent	  Order	  and	  

required	  more	  tesCng	  in	  2005,	  but	  only	  
tested	  effects	  of	  two	  of	  the	  four	  
components	  

•  Before	  2012,	  no	  studies	  on	  health	  
effects	  of	  FM	  550	  in	  rodents/mammals	  

	  







Toxicity Study Conducted by Duke and NC 
State on FM 550  

(Patisaul et al 2013) 
•  Rats	  were	  exposed	  to	  increasing	  levels	  of	  FM550	  
during	  pregnancy	  and	  pups	  were	  followed	  unCl	  
adulthood.	  

•  Pregnant	  rats	  had	  significant	  changes	  in	  thyroid	  
hormone	  levels	  

•  Female	  pups	  born	  to	  rats	  in	  the	  high	  dose	  group	  tested	  
had	  early	  onset	  of	  puberty	  

•  All	  pups	  born	  to	  rats	  in	  the	  high	  dose	  group	  became	  
obese	  (male	  pups	  32%	  heavier	  than	  controls	  and	  
female	  pups	  22%	  heavier	  than	  controls)	  

•  Suggests	  FM	  550	  is	  an	  endocrine	  disruptor	  
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INDUSTRY DECEPTION

Makers of flame retardants
wage a deceptive campaign to
boost demand for the chemicals
even though they don’t work as
billed and put our health at risk. 

TOBACCO’S CLOUT

With cigarettes starting deadly
fires, tobacco companies created
a new scapegoat — the furniture
going up in flames — and
invested in a national group of
fire officials that would deliver
the message.

DISTORTING SCIENCE

Chemical companies say
science shows that flame
retardants prevent fire deaths
and are safe, but the research
they often cite is either seriously
flawed or grossly distorted. 

Read the first three days of
the investigative report at
chicagotribune.com/flames

TOXIC ROULETTE

The U.S. government has allowed
generations of flame retardants
onto the market without
thoroughly assessing the risks.
One chemical touted as safe is
now turning up in wildlife around
the world. Thursday

The previously unreleased
documents also show how the
nation’s chemical safety law, the
1976 Toxic Substances Control
Act, gives the government little
power to assess or limit dangers
from the scores of chemicals
added to furniture, electronics,
toys, cosmetics and household
products.

At a time when consumers
clamor for more information
about their exposure to toxic
substances, the chemical safety
law allows manufacturers to sell
products without proving they are
safe and to treat the formulas as
trade secrets. Once health effects
are documented, the law makes it
almost impossible for the EPA to
ban chemicals.

A growing list of critics —
including the nation’s leading
group of pediatricians and the
Government Accountability Of-
fice, the investigative arm of Con-
gress — are calling for a sweeping
overhaul of the law. Some com-
pare the situation to Whac-A-
Mole, the carnival game where
plastic moles keep popping out of
holes even after a player smacks
one down.

“By the time the scientific
community catches up to one
chemical, industry moves on to
another and they go back to their
playbook of delay and denial,” said
Deborah Rice, a former EPA
toxicologist who works for the
Maine Center for Disease Control
and Prevention.

Chemtura Corp., the Philadel-
phia-based company that makes
Firemaster 550, said in a state-
ment that the flame retardant is
safe for use in polyurethane foam,
the kind often used in furniture.
The company also said the studies
that found Firemaster 550’s
chemical ingredients in homes
and wildlife don’t prove that those
compounds came from its prod-
uct. 

Introducing Firemaster 550
“was an early example of our
strategy of Greener Innovation
and the success it could have, even
under significant EPA scrutiny,”
the company said.

Nevertheless, the EPA is now
concerned enough that in Febru-
ary it targeted two of Firemaster
550’s key ingredients for a “high
priority” review, citing potential
health hazards and widespread
exposure from household prod-
ucts.

“We didn’t think it would bioac-
cumulate, but it turns out that
prediction isn’t borne out by
reality,” Jim Jones, the EPA’s top
chemical safety official, said in an
interview. “We want to make sure
we understand it and that nothing
bad is going to happen.”

Solving a mystery
When Firemaster 550 replaced

penta, its chemical makeup was a
mystery to all but the manufactur-
er and a select group of EPA
employees who were sworn to

secrecy. That made it difficult for
outside scientists to identify its
ingredients in the environment
and determine if they are harmful.

Not until two young, independ-
ent chemists revealed the formula
of Firemaster 550 did it become
clear how far the flame retardant
had spread in just a few years’
time.

One of the chemists, Duke
University researcher Heather
Stapleton, was among the first
scientists to figure out that most
human exposure to flame retar-
dants comes from ingesting sur-
prisingly large amounts of con-
taminated household dust, rather
than from people’s diet or what
they absorb through their skin.

Young children are exposed to
significantly higher levels than
adults, the EPA has since con-
cluded, primarily because they
spend so much time playing on the
floor.

Stapleton’s interest in the
chemicals started during graduate
school in the late 1990s, when she
was sent to Lake Michigan to
monitor water pollution. Her dis-
coveries in the Great Lakes helped
document how penta and related
flame retardants were spreading
around the world, just like the
banned pollutants DDT and PCBs.

She knew that many flame
retardants in the U.S. are made
with bromine or chlorine, chemi-
cals known as halogens that take
the place of oxygen and slow the
combustive reaction that creates
and spreads fire.

But other researchers have
found that the way flame retar-
dants are used in household furni-
ture doesn’t protect people from
fire in any meaningful way. And
because of their chemistry, some
of the most popular flame retar-
dants spread easily and widely,
persist in the environment and
build up in the food chain.

In 2006, Stapleton discovered
two mystery chemicals with high
levels of bromine while analyzing
dust samples from homes in
Boston. The chemical structures
didn’t show up in standard data-
bases.

Around the same time, Susan
Klosterhaus, a friend of Staple-
ton’s, got a job studying environ-
mental contamination in San
Francisco Bay. Mindful that Cali-
fornians have some of the world’s
highest recorded levels of flame
retardants in their bodies, Kloster-
haus wanted to know if Firemas-
ter 550, the penta substitute pro-
moted by the EPA, was showing
up in the bay.

Like others at the time, Kloster-
haus had no way to test for it
because its formula was secret.

To solve the puzzle, she did two
things: She sent Stapleton a small
piece of foam from her new couch,
and she called Chemtura to ask for
a sample of Firemaster 550. To her

surprise, the company sent a
half-liter bottle containing an oily
mixture the same color and thick-
ness as maple syrup.

Stapleton analyzed the sub-
stance and confirmed the two
chemists’ suspicions. The foam
from the couch and the Boston
dust samples both contained in-
gredients of Firemaster 550.

The scientists had identified a
new pollutant. Without more
study, though, there was no way to
determine if it was dangerous.

“We end up finding a chemical
mixture that’s produced in large
volumes, yet there was next to
nothing available in the public
scientific literature about whether
or not it might be harmful,”
Klosterhaus said.

In May 2010, at a conference
where Stapleton was speaking to
foam manufacturers about her
dust studies, Chemtura distribut-
ed a letter to the audience. It
acknowledged that one of the
company’s own animal studies
had shown that Firemaster 550
had “some effects” on prenatal
development.

Even so, the letter said, there
was nothing to worry about be-
cause the company had found that
the fire retardant doesn’t escape
from treated products, indicating
that “the risk of exposure … is
negligible.”

The Tribune obtained a copy of
the study Chemtura cited in the
letter. It involved researchers
placing saline-soaked filter papers
on a cotton-covered block of foam
and observing whether Firemas-
ter 550 leached out during the
following eight days.

“The study was designed to
simulate potential migration from
direct skin contact with the foam,
and also oral contact, such as a
person chewing on the foam,” the
company said in a statement.

The study, the company said,
“showed no detectable migration
from the foam.”

Independent scientists say the
Chemtura study was flawed.
Other research has found that
flame retardants escape from
products over periods of time far
longer than eight days.

Moreover, Firemaster 550’s
brominated chemicals have
turned up not only in common
household dust but in sewage
sludge around San Francisco Bay,
polar bears in the Arctic, harbor
seals off the coast of Maine,
mollusks in North Carolina and
porpoises in the South China Sea.

Indiana University researchers
reported in November that air-
borne concentrations are rising in
Chicago and other cities around
the Great Lakes as well as in more
remote areas, such as Michigan’s
Upper Peninsula.

So far, little is known about
whether Firemaster 550 is build-
ing up in people. Early research

suggests that its brominated com-
pounds quickly break down into
other chemicals in the body, so
scientists are studying if they can
track those byproducts in blood or
breast milk.

“It’s ridiculous that they would
keep saying this isn’t migrating
from couches and other prod-
ucts,” Stapleton said. “We know
this chemical is out there, and we
know kids are chronically exposed
to it.”

Few health studies
EPA officials acknowledge they

know little, if anything, about the
safety of not only Firemaster 550
but most of the other 84,000
industrial compounds in commer-
cial use in the U.S.

Unlike Europe, where compa-
nies generally are required to
prove the safety of their chemicals
before use, U.S. law requires
manufacturers to submit safety
data only if they have it. Most
don’t, records show, which forces
the EPA to predict whether
chemicals will pose health prob-
lems by using computer models
that the agency admits can fail to
identify adverse effects.

The EPA can require studies of
new chemicals that it anticipates
could affect people’s health — as it
did with Firemaster 550 — but this
step is rare, and the research
doesn’t need to be completed
before the chemicals are sold.

To ban a chemical already on
the market, the EPA must prove
that it poses an “unreasonable
risk.” Federal courts have estab-
lished such a narrow definition of
“unreasonable” that the govern-
ment couldn’t even ban asbestos, a
well-documented carcinogen that
has killed thousands of people
who suffered devastating lung
diseases.

When the EPA approved Fire-
master 550, the agency knew that
it contained two brominated com-
pounds, known as TBB and
TBPH. Both are structurally simi-
lar to a plastic-softening phthalate
that Congress has banned in
children’s products. Called
DEHP, the phthalate is listed in
California as a known carcinogen
and developmental toxin.

EPA scientists also have known
since the mid-1990s that burning 

Flame retardants get EPA pass
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With efforts to revamp the nation’s chemical safety law
stalled in Congress, the Obama administration’s top environ-
mental regulator vowed three years ago to act on her own to
beef up the oversight of toxic substances.

But key parts of the initiative by Lisa Jackson, the
administrator of the U.S. Environmental Protection Agency,
are still bottled up in an obscure White House office under
intense pressure from industry lobbyists to back off.

Since Jackson sent the EPA’s proposed changes to the Office
of Information and Regulatory Affairs, the gatekeeper for
federal rules, industry representatives have met 18 times with
administration officials about the initiative, according to
records posted on the White House website.

Under her proposal, the EPA would create a formal list of
“chemicals of concern” that “may present an unreasonable risk
of injury to health or the environment.” The agency said
creating the list would be the first step toward improved
regulation of toxic chemicals, including rules that would
prevent them from being used in new types of products or in
imported goods.

Topping Jackson’s proposed list are flame retardants called
polybrominated diphenyl ethers, or PBDEs. Others targeted
include eight types of plastic-softening chemicals known as
phthalates as well as bisphenol A, a compound added to food
container linings.

EPA officials said there is considerable evidence that
chemicals on the list interfere with natural hormones, trigger
reproductive problems and cause developmental and neuro-
logical damage. For those reasons, certain PBDEs already have
been phased out of production. Congress has banned
phthalates in children’s products, and some major retailers
have refused to sell baby bottles containing bisphenol A.

Creating a formal list “would send a strong message to the
marketplace,” said Richard Denison, a senior scientist at the
nonprofit Environmental Defense Fund who has followed the
issue closely. “Either manufacturers prove the safety of their
chemicals or find alternatives that are safe.”

But even in taking on chemicals with well-documented
problems, Jackson has encountered fierce opposition. 

Manufacturers including ExxonMobil, Dow Chemical and
BASF Corp. told the White House rules office that the
chemicals they make are safe and shouldn’t be on the EPA’s
proposed list, which has not received White House approval.

In a June letter to the rules office, the U.S. Chamber of
Commerce said the EPA had exceeded its legal authority and
failed to use “scientifically sound listing criteria.” Drawing
more attention to certain chemicals would amount to
“blacklisting” and could lead to “market disruptions and
litigation,” the group said.

The White House declined to comment on the proposal.
EPA officials declined requests for an interview with Jackson.

Jackson also has called for a sweeping overhaul of the 1976
law that governs industrial chemicals in the United States,
saying the agency needs more power to keep dangerous
products out of the marketplace.

The American Chemistry Council, the chief trade group for
the chemical industry, says it also wants to revise the law, called
the Toxic Substances Control Act. Among the changes it says it
supports are more thorough safety tests, greater focus on the
compounds of highest concern and closer attention to how
chemicals affect children.

But the trade group opposes the only legislative proposal
before Congress, a bill sponsored by Sen. Frank Lautenberg,
D-N.J., that would give the EPA more authority to regulate
chemicals. 

Cal Dooley, the group’s chief executive, told the Senate
Environment and Public Works Committee in November that
Lautenberg’s bill failed to incorporate industry’s ideas and
would “deny U.S. manufacturers the ability to be at the
forefront of innovation and to create jobs.”

In response, Democrats urged Dooley to go through the
legislation line by line and suggest changes. So far the industry
group has declined to do so.

The trade group boosted its lobbying expenditures last year
to $10.3 million, up from $8.3 million the year before, according
to federal reports analyzed by the nonprofit Center for
Responsive Politics. Only four other lobbying operations spent
more during the fourth quarter. 

As the debate continues, the burden remains on the EPA to
prove chemicals are dangerous, rather than on companies to
prove they are safe.

Ken Cook, co-founder of the nonprofit Environmental
Working Group and a longtime advocate for overhauling the
chemical safety law, said the current political climate in
Washington makes it extremely difficult to enact changes that
business opposes.

Said Cook: “There are powerful interests out there that want
to keep things just the way they are.”

Stronger oversight
proposal kept at bay
White House office stalls EPA chief’s plan
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Continued from Page 1

Heather Stapleton, one of the nation’s leading experts on flame
retardant chemicals added to consumer products, seals liquid sam-
ples of foam in bottles before testing them at Duke University.

SARA D. DAVIS/PHOTOS FOR THE TRIBUNE

“It’s ridiculous that they would keep 
saying this isn’t migrating from couches
and other products. We know this 
chemical is out there, and we know kids
are chronically exposed to it.”
— Heather Stapleton, Duke University researcher, above, with her
family at home in North Carolina

By Michael Hawthorne | Tribune reporter
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The underfunded Col-
lege Illinois savings pro-
gram was plagued by weak
financial controls and con-
flicts of interest between
top administrators and
companies hired to invest

millions from the prepaid
tuition fund, according to a
report issued Wednesday
by the state auditor gen-
eral’s office.

The report covers 2006
to 2011, a period when the
commission that oversees
the program approved a
series of what some consid-
ered risky investments for
the fund — including $12.8
million that went to Shore-
Bank just two years before
the bank collapsed.

Administrative costs for

the fund soared over the
same period, even as sales
of the prepaid tuition pro-
gram plummeted and man-
agers made overly optimis-
tic estimates on investment
returns, the report said.

The scathing review
from Auditor General Wil-
liam G. Holland is just the
latest in a string of reports
that have detailed problems
with the popular program,
said state Rep. Jim Durkin,
R-Western Springs.

“There have been red

flags and serious lapses,”
said Durkin, long a critic of
the program’s manage-
ment. “Why these deci-
sions were made, we
needed to know.” 

Billed as a “worry-free
way to pay for college,”
College Illinois allowed
about 33,000 families to
lock in tuition payments for
55,000 future students. But
after audits showed mas-
sive shortfalls tied in part to

Audit flunks college savings plan
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College Illinois hit
for conflicts, weak
financial controls
By Andy Grimm 
and Jodi S. Cohen
Tribune reporters

WASHINGTON — Presi-
dent Barack Obama’s deci-
sion to endorse same-sex
marriage carries uncertain
political risks but is one he
said was rooted in the bibli-
cal admonition “to treat
others the way you would
want to be treated.”

Obama’s endorsement
Wednesday, a milestone for
the gay rights movement,
was the first from a sitting
president and a potentially
powerful tail wind for a
cause still struggling for
electoral approval. It comes
as the country remains di-
vided over whether same-
sex marriages should have
the same recognition and

legal standing as traditional
ones, and six months before
an election expected to
hinge on small slices of
votes in a handful of key
states.

His announcement was
hastened by a similar decla-
ration from Vice President
Joe Biden on Sunday, which
prompted calls for Obama
to speak out or risk falling
behind the curve.

“At a certain point, I’ve
just concluded that for me,
personally, it is important
for me to go ahead and
affirm that I think same-sex
couples should be able to
get married,” Obama told
ABC News’ Robin Roberts
in an interview hastily ar-
ranged by the White House.

Ending a prolonged pe-
riod of flux on the issue,
Obama said he arrived at
the decision by talking to
gay friends, staff members,
his two daughters and his 

President Barack Obama’s announcement follows a state-
ment he made in late 2010 that his views were “evolving.”

Obama says
he endorses
gay marriage 
Historic stance
solidifies partisan
divide on issue
By Kathleen
Hennessey 
and Christi Parsons
Tribune Washington Bureau
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Panel will continue deliberations Thursday to decide fate
of William Balfour, accused of killing three members of
actress Jennifer Hudson’s family. Chicagoland, Page 4

Hudson case now in jury’s hands

Interview in Dining

Paula Deen talks
about diabetes,
cooking & more

The Alder Planetarium,
Shedd Aquarium and the
Art Institute of Chicago
announce they’ll be
closed May 19-21 because
of the NATO summit and
the accompanying street
closings. Chicagoland,
Page 4

3 attractions 
will close doors 
NATO weekend
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The U.S. Environmental Protection Agency,
whose mission is to safeguard America’s health and
environment, praised the withdrawal of penta as a
“responsible action” and promised that the new
flame retardant had none of the problems of the old
one. Unlike penta, Firemaster 550 would neither
stick around in the environment nor build up in
people and wildlife, a top EPA official declared in a
2003 news release.

Not everyone at the EPA believed that rosy public
assessment. Documents obtained by the Tribune
show that scientists within the agency were deeply
skeptical about the safety of Firemaster 550,
predicting that its chemical ingredients would
escape into the environment and break down into
byproducts that would pose lasting health hazards.

Behind the scenes, agency officials asked the
manufacturer to conduct basic health studies, citing
the same concerns that forced penta off the market.

Today, in sharp contrast to the promises of

industry and government, chemicals in the flame
retardant are being found everywhere from house
dust in Boston to the air in Chicago. There also are
signs the chemicals are building up in wildlife,
prompting concern that Firemaster 550 or its
byproducts could be accumulating in people.

The manufacturer’s own health studies, obtained
by the Tribune, add to that troubling picture. They
found that exposing rats to high doses of Firemaster
550 can lower birth weight, alter female genitalia
and cause skeletal malformations such as fused ribs
and vertebrae.

The history of Firemaster 550, pieced together
through records obtained under the Freedom of
Information Act, highlights how EPA officials have
allowed generation after generation of flame retar-
dants onto the market without thoroughly assessing
health risks.

SARA D. DAVIS/PHOTO FOR THE TRIBUNE

ToxicToxic

Flame retardants get a pass from regulators
with little assessment of potential health risks
By Michael Hawthorne | Tribune reporter

By the early 2000s, the flame retardant known as penta had become a villain.
Packed by the pound into couches and other furniture, the chemical was turning up in the blood

of babies and in breast milk around the world. The European Union voted to ban penta after
researchers linked it to developmental and neurological problems in children, and manufacturers pulled it
from the market.

But the only U.S. company that made penta soon introduced a replacement, hailing it as the beginning of an
eco-friendly era for flame retardants. The new product even had a heroic name: Firemaster 550.
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Flame Retardants Make  
National News 

 
 	  §  	  DecepCve	  tacCcs	  used	  by	  chemical	  	  

manufacturers	  to	  promote	  sales	  of	  their	  	  
products;	  
	  
§  Close	  Ces	  between	  flame	  retardant	  	  
manufacturers	  and	  tobacco	  companies;	  
	  
	  
§  Highlights	  lack	  of	  proven	  fire	  safety	  	  
benefits;	  
	  
	  
§  Discusses	  issues	  with	  new	  flame	  retardants	  
on	  the	  market	  	  



Discussion	  Points	  
•  Flame retardants may provide an important benefit in some 

applications, but we need to identify alternative strategies to 
reduce fire risk AND human exposure/health concerns. 

• Where do we really need flame retardants and where can their 
use in products be eliminated?  (e.g. mattresses, TVs?) 

• More transparency in chemical use may help to identify risks/
concerns earlier.   

• We should avoid the use of small molecule additive flame 
retardants….they will always migrate out and lead to exposure.  
If you remove the exposure, you remove the risk.  
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