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chemically diverse#1

spatially variable with differences within and between 

individual households #2

dynamic, influenced by the occupant practices, consumer 

product use, and behaviour#3
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Indoor exposures are: 



Sorption properties of PDMS are 

proportional to octanol air 

partitioning coefficient (log Koa)
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Polydimethylsiloxane

(PDMS)



0

50

100

150

200

250

300

350

0 100 200 300 400 500 600

tlinear

E
q

u
iv

a
le

n
t 

A
ir

 V
o

lu
m

e

m
S
/ 

C
G
 (

m
3
)

Sampling Time 

Linear

10

d

In the linear phase, chemical is taken up by 

a sorbent over time at a constant rate.

The uptake rate depends on the thickness of 

boundary layer (d) above the sorbent. 

Polydimethylsiloxane

(PDMS) Sorbent
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tlinear
d

In the equilibrium phase, the 

uptake rate equals the loss rate.

This rate is controlled by the 

partitioning between the sorbent 

and air for the chemical. 

Polydimethylsiloxane

(PDMS) Sorbent
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Ankle Band
Infants

Wristband
Children, 
Adults

Clip
Fixed Indoor or 
Outdoor Location 

Use of the case allows for: 

1) Exclusive sampling of air 

contaminants

2) Constant boundary layer 

over the sorbent 

3) Quantification of exposure 

concentration (pg/m3)
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Personal 

Sampling
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1.
Sample 

preparation
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solvent extraction)
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chromatography

3.
Detection by 

high resolution 

Orbitrap mass 

spectrometry
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Lin et al. (2020) ES&T Letters. 7(5):308.

Thermal 

desorption 
(300 ºC)

Wearable passive sampler 

is typically worn 

for 1-14 days
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~500
chemical 

structures

~100
known 

chemicals

Koelmel et al. (2021) ES&T. 55(6):3796.
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Indoor exposures are: 

chemically diverse#1

spatially variable with differences within and between 

individual households #2

dynamic, influenced by the occupant practices, consumer 

product use, and behaviour#3
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Pregnancy Study Online (PRESTO), an internet-based preconception cohort study 

• Wristband worn by 139 female participants that were all trying to conceive

• Aged 21 to 45 years

• June to November 2021

Participants were from 39 states

Wristband worn for 5 days

Self-reported questionnaire 

detailing household characteristics 

and activity patterns

Participants stayed indoors for 

>90% of the time the wristband 

was worn.
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Concentrations 

of 81 chemicals 

quantified across 

the cohort
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Dionisio et al (2018) Scientific Data. 5:18038.

https://comptox.epa.gov/dashboard/

Carcinogenic 24 chemicals

Genotoxic or 

Mutagenic

324 chemicals

Endocrine Disruption 361 chemicals

Developmental 359 chemicals

Reproductive 68 chemicals

118 cosmetics

79 food-related

62 flavourants

35 pharmaceuticals

17 combustion products

15 pesticides

4 antimicrobials 

3 smoking-related 

Possible Products/Uses  Predicted Toxicity

The EPA CompTox Dashboard was used 

to screen chemicals usage and hazards491 unique 

chemicals 

identified
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EPA Hazard 

Comparison 

Profiling Tool
Higher risks for 

reproductive health

Molecular network 

clusters indicate 

chemicals with structural 

similarities.
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Benzoate

cluster

Dodecyl benzoate

Emollient in cosmetic products

(R)-sec-butyl benzoate
Preservative in commercial cosmetic lotions

Methyl o-benzoylbenzoate

Anti-ultraviolet absorber and 

a preservative in foods and beverages

Benzoates

The compounds 

shown in red 

have potential 

sources. 
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Flavourant

5-hydroxymethylfurfural

5-(hydroxymethyl) 

dihydrofuran-2(3H)-one

Food-related

massoilactone

1,5,8-trimethyltetralin
15-isocopalol

Fragrance

5,6-dihydro-6-pentyl- 

(6R)-2H-pyran-2-one 

Preservative

4-hydroxy-3-methoxy-, 

methyl ester benzoic acid
Food-related

3,4-dihydro- 2H-pyran-2-one

Males

24 female-male partners 

worn the wristband over 

the same 7-day period

Couples were from 17 states



chemically diverse#1

spatially variable with differences within and between 

individual households #2

dynamic, influenced by the occupant practices, consumer 

product use, and behaviour#3
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Indoor exposures are: 
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• Air monitoring in 37 homes in 

Switzerland

• Participants were all non-

smoking adults (21- 58 years)

• 6 samples collected from each 

home (1 personal, 5 stationary) 

over 3 days

• October to December 2021

González Serrano et al. (2021) Environ. Res. 231(Pt 2):116197.
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Personal 

González Serrano et al. (2021) Environ. Res. 231(Pt 2):116197.
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chemically diverse#1

spatially variable with differences within and between 

individual households #2

dynamic, influenced by the occupant practices, consumer 

product use, and behaviour#3
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Indoor exposures are: 
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2018 2019

September November January

N=66 N=71 N=71

October December

N=74 N=71

3 days

Jinan, China
Adults (60-69 years)

Biomarkers of Air 

Pollutants Exposure 
(China BAPE) Study

Guo et al. (2021) Environment International. 156:106709.

Koelmel et al. (2021) Environmental Pollution. 270:116228.

Shi et al. (2022) Environment International. 170:107614.

Personal Monitoring

Outdoor Monitoring

3 days Parallel outdoor air sampling was conducted over the study period. 
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Seasonal 

Use

Indoor 

sources

No temporal 

variance

Product for 

mosquito control 

placed under bed 

by participants 

during warmer 

months 

Food preservative in 

grain products found in 

the controlled diet given 

to all participants

Chemicals from 

food and cleaning 

products increased 

indoors with 

decreases 

ventilation during 

cooler months 

Similar personal 

care products used 

by participants 

across seasons

Koelmel et al. (2021) Environmental Pollution. 270:116228.
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Percent 

Variance

 Explained

Guo et al. (2021) Environment International. 156:106709.

Approximately 50% of variance 

across exposure compounds 

explained by two clusters

PAHs

Bis(2-chloro-1-methylethyl) ether 
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Figure 4: Chemical exposure levels which fluctuated with time

spent outdoors.

Wristband personal exposure levels were found to decrease with

time spent outdoors for naphthalene and di-n-butyl phthalate. In

contrast, increased personal exposure levels of

hexachlorobutadiene were found with increasing time spent

outdoors. Personal exposure levels are compared to samples

collected at the stationary outdoor site (100% outside time).
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