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The objective of this exploratory research is to
develop a personal electrostatic bioaerosol sampler
(PEBS) with high sample concentration rate. In this
sampler, bioaerosols are drawn into an open
channel collector, electrically charged and
deposited onto a removable plate covered with a
superhydrophobic substance. The new sampler
will allow a more accurate monitoring of
personal exposures to even low microorganism
concentrations and thus improve the ability to
identify the exposure risks and protect affected
populations. Since this personal bioaerosol
sampler will be light, self-contained and
battery-operated, it will be easy to wear and
apply for occupational and environmental
studies and field deployments.

The prototype of PEBS was designed and
optimized using computational fluid dynamics
(CFD) simulation. It has a shape of a cylinder
of 1 inch in diameter and is made of static
dissipative material (Delrin). The collection
chamber is split in two by a stainless steel
rectangle collection plate (1x1.75 inches) and
each half has a charger (e.g., carbon fiber)
located 0.75 inches downstream of the
collection plate front; this configuration allows
collection of dual samples. The sampler
features a 3D-printed air blender positioned at
its inlet to improve mixing of the incoming
bioaerosol particles with ions. When the
sampler was tested at different sampling flow
rates (10 to 30 L/min) and collection/charging
voltages (-3 to -5 kV) with 1 micron
polystyrene latex particles, it showed collection
efficiency as high as 90%. The sampler was
also tested with biological particles and showed
collection efficiencies in the 70-80% range.
The samples were effectively removed from
the collection plate and analyzed using

adenosine triphosphate based bioluminescence.
In the next stage, the sampler will be further
modified to improve its performance at higher
flow rates and then it will be challenged with
multiple bacteria and fungi. Overall, the new
sampler concept is showing good potential as a
personal bioaerosol sampler.
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