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Disclaimer
The views expressed in this presentation are those of the authors

and do not necessarily represent the views or the policies 
of the U.S. Environmental Protection Agency.

Chemical analysis of Wristband Passive Samplers performed under
Contract No. EP‐17‐Z‐000184 with Oregon State University’s

Food Safety and Environmental Stewardship Laboratory



Background
• Household and personal care products 

increasingly recognized as major sources 
of chemical exposure

• Increasing public awareness of chemical 
ingredients

• Vast array of products with considerable 
variability in formulations

• Use and co-use patterns can vary greatly

• Effective exposure assessment strategies 
call for novel and non- traditional methods



Traditional exposure assessment strategies





Pilot Study Participants

Ages ~36 to 45

Daily product users

At home > 16 hours/day

Not pregnant

Non-smokers



Wear 5 small devices that measure air pollution, chemicals, and location

Intensive Monitoring



5 small devices to measure chemicals & location

Accelerometer 
Activity Sensor

Real-time
VOC Sensor

MicroTrak GPS 
Sensor

Thermal Diffusive
Passive Monitor

Silicone Wristband
Passive Monitor



Silicone Wristband Passive Monitor

• Developed by Oregon State University
• Commercial wristbands cleaned using solvent 

extraction
• Targeted MS methods for 340 compounds
• “Many Analyte Screen” by GC-MS and 

deconvolution software (>1400 compounds)
• Predicts compound specific response factor 

from each chemical’s physchem properties 
• Standards limited to a few check compounds





Chemical detection rate:
Much lower with screening 4%
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Individual measurements:
Again, screening is lower 1%
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Types of chemicals detected
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Phthalates Personal Care Flame Retardants Industrial Pesticides PAHs Lifestyle PCBs



Specific chemicals detected
PHTHALATES

Bis(2-ethylhexyl)phthalate

Butyl benzyl phthalate

Di-n-butyl phthalate

Di-n-hexyl phthalate

Di-n-nonyl phthalate

Dicyclohexyl phthalate

Diethyl phthalate

Diisobutyl phthalate

Dimethyl phthalate

PERSONAL CARE PRODUCTS

Amyl cinnamal

b-Citronellol

Benzyl salicylate

Celestolide

Cinnamaldehyde

Cinnamyl alcohol

Coumarin

Ethylene brassylate

Galaxolide

Hydroxy-citronellal

a-Ionone

b-Ionone

d-Limonene

Linalool

Tonalide

FLAME 
RETARDANTS

PBB-1

TCPP

Triphenyl 
phosphate (TPP)

Triethyl phosphate 
(TEP)



Specific chemicals detected
PERSONAL CARE PRODUCTS

Amyl cinnamal

b-Citronellol

Benzyl salicylate

Celestolide

Cinnamaldehyde

Cinnamyl alcohol

Coumarin

Ethylene brassylate

Galaxolide

Hydroxy-citronellal

a-Ionone

b-Ionone

d-Limonene

Linalool

Tonalide



Summary
• Silicone wristband passive samplers provide opportunity to measure 

substances
• Low hit rate suggests need for longer sampling periods
• Categories of chemicals with highest detection frequencies 

correspond to expectations
• Results suggest exposure to personal care product ingredients not 

typically targeted in residential exposure studies
• It is easy to get carried away with PowerPoint’s “morph” feature
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