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Technologies for assessing
personal exposureto
particulate and gaseous air
pollutants have limitations.



The Status Quo
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Traditional Technology:
 Loud & heavy
 Burdensome

* Requires expertise
(in field)

 Time-consuming

QA/QC

+

Small
Sample Sizes



Can technologic innovation
increase sample size for
personal exposure assessment?



A new paradigm: let’s measure eve

—>

AirPen



Happier practitioners, happier participants

AirPen is a wearable sampler for air
pollution exposure assessment:

* Lightweight (~200 g) and compact
(150 x 42 x 38 mm)

 Quiet (~55 dB)

* |Includes filter + sorbent tube +
PM & gas sensors

* Lower total cost of deployment

{

One AirPen for every
person in your study




The AirPen in detail

18650 Li-ion battery

Sensirion SPS30
particulate matter sensor| |

Light sensor
(not visible)

Exhaust
(250 mL min)

Accelerometer
(not visible)

Magnetometer

(not visible)
GPS module

Secondary mass flow sensor
(measures flow through thermal
desorption tube)

Air inlet
250 mL min-1

Orifices

Primary mass flow sensor
(controls 250 mL min-' flow VOC sensor
through cyclone and filter) (not visible)



The AirPen in detail

CO, sensor

Microphone
port

Light
sensor window



Our miniaturized technology
provides quality data



Laboratory validation
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Conventional

PM and VOC

samplers

(pumps in AirPen
backpack)

Pilot Study

* Personal samplingcampaign with
five participants.

 AtCSU’sagriculturalresearch
center.

e  Onefull work week.

* PM,:andVOCssampled with
AirPens and traditional
instruments.

« Atworkand away-from-work
samples.



PM composition from filter analysis
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VOC composition from sorbent tube analysis

Concentration (ppb)
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Dozens of VOC’s can be
quantified by using
calibration gases.

We developed 39

calibration curves using
EPA TO-14 mix.



Sensor data give us context
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Larger sample sizes reveal the
variability within and across
different groups



Full-Scale Study

* Personal samplingcampaignwith

84 participants in a single day. - . e
doucetinc.com d' g m i

Onefull work shift (~8 hours). ’ =

* Atafurniture manufacturing
facilityin Georgia.

 Hazardsquantified:
— Total dust (ug/m3)
— Formaldehyde (ppb)
— Noise (A-weighted dB)




Full-Scale Study




Exposure distributions by job/task
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