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Pets & People:
A Shared
Environment

People, and our pets, spend
most of their time indoors

Building materials and products
we bring into our homes are
often chemically treated, and
can emit chemicals to the
indoor environment

Indoor air and dust particles
contain a complex mixture of
chemicals, some of which are
potentially harmful



Chemical Applications in Building Materials
and Common Household Items
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What type of samples are best to characterize
chemical exposures?

Urine
Serum

o

Ideal for chemicals with long half-lives
in body
(months to year)

-

Ideal for chemicals with short half-lives
in body
(hours to days)




What type of samples are best to characterize
chemical exposures?

To support the “exposome” we need cumulative measures
of exposure
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What About Wearable Samplers?
The Silicone Wristband

* Wristbands first introduced as personal passive sampler to measure
ambient exposure in occupational settings and in general
population (o’connell et al., 2014)

Polydimethylsiloxane (PDMS)
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Validating Wristbands for Exposure
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Potential Problems with Using Spot Urine
iIn Epidemiological Studies




Problem 1. Who is the parent?
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Problem 2: Variability over time
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Are Wristbands Better Than
Relying on a Single or Spot Urine Sample?
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Can Wristbands Be Used to Characterize
Exposures in Pet Dogs?
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Objectives:
1. Determine if wristband samplers predict internal dose in dogs
2. Determine if dogs and their owners share similar exposure profiles




Research Study Design

n = 30 pairs

PDMS Analyzed
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Analytical Details

e PDMS Samplers and Wristbands extracted
PCBs  PAHs and analyzed using high resolution gas
PFAS chromatography high resolution mass
spectrometry (GC-HRMS)
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Results

Question 1:
Do wristband samplers predict internal dose?
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Question 2:
Do dogs and their owners have similar
chemical exposures?




Dog tag PCB28 (ng/q)

Dog & Owner Shared Exposures
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Fipronil Exposure

Reported use of flea and tick
product containing fipronil
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Advantages of Using Silicone Samplers to
Support Comparative Animal Research

 Silicone samplers are a non-invasive tool
for measuring exposure to hundreds of
chemicals.

» Can be easily mailed back and forth
(no clinic visit!)




Advantages of Using Silicone Samplers to
Support Comparative Animal Research

e Can include targeted and
nontargeted approaches

» Data presented is from a
cohort of 110 pregnant
women in NYC (Herkert
et al., In draft)
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Advantages of Using Silicone Samplers to
Support Comparative Animal Research

» Have been used
successfully in both dogs
and cats

Poutasse et al. 2019




Advantages of Using Silicone Samplers to
Support Comparative Animal Research

* Provide a measure of integrated average exposure over time;
can support prospective study designs and complement
biomonitoring

 However, they do not capture dietary exposure and do not
provide insight into differences in toxicokinetics




Future Research &Goals

« With funding from the V Foundation, our research team (Duke & NC State

Universities) is currently conducting a case-control study using silicone
samplers:

“A Canine Model for Human High-Risk Non-Muscle Invasive Human Bladder
Cancer: Molecular and Environmental Considerations”

e Results coming soon......
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