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Importance of Exposure Route



Biomonitoring

CDC 2009



Biomonitoring

CDC 2009



Age and Exposure Route

Johnson-Restrepo & Kannan 2009



SOURCE: DUST
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[Mean: 12,100 ppb, 
Median: 2,500 ppb] 



Breast Milk vs. Dust (ug PBDE/g dust) 

Wu et al., 2007



Sjödin et al. 2008

PBDEs in dust from various countries



Schecter et al., 2003, Kalantzi et al., 2004, Vieth et al., 2004, Wolff et al., 2005, Harden et al., 2005

Serum & breast milk vs. dust from 
various countries



Source: Air

Personal air monitoring in Boston
-469 pg/m3 for non-209 BDEs,
-174 for 209 BDE
-4x increase in particulate-bound BDE in personal 

air compared with room air (cloud effect)
-inhalation may account for ~22% of BDE-209 
exposure in U.S. adults

(Allen et al, 2007)

Schultz



Fraser et al. 2009

Source: Diet



Dietary Intake of PBDEs in U.S. Population 
(Age and Food Group)

(Schecter et al., 2006) 



Lamprey (Willamette Falls): 
3.34 ug/kg total PBDEs

Salmon (Clackamas River): 
2.29 ug/kg total PBDEs28%

57%

15%
Other congeners
PBDE-47
PBDE-99

Stone 2005



Ikonomou et al. 2002

Dungeness Crab – British Columbia



Rayne et al. 2003

Columbia River FW fish over time



Summary: Exposure to PBDEs
Ingestion is the primary route of exposure to PBDEs. 
Dermal absorption is considerable as well.

Sources of exposure are widespread. House dust 
and the diet are major sources.  

Exposure levels among individuals and locations 
can vary dramatically.   

Consumption of local fish and food intimately 
connects us and our families to PDBE contamination.   
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