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Origin of the Technology

The Ionic Spore Trap was born out of the need to assess airborne populations of Phakopsora 
pachyrhizi, the soybean rust pathogen, for disease forecasting and early warnings. This information was 
vital for the development of simulation models and for issuing spray advisories. We found that existing 
technology was simply not satisfactory for several reasons. Devices that depend upon collection of 
particulate matter on adhesive tape did not provide adequate microscopic resolution to identify fungal 
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species.  After several years of 
experimentation and field testing, we 
developed and patented the Ionic Spore Trap. 

This device captures airborne particulate 
matter after first charging (ionizing) particles 
in a high voltage electric field (corona) and 
then capturing them on a small stub or 
mount that is of the opposite charge. In this 
way, spores, bacterial cells, pollen and other 
abioticparticulates are forcibly attracted to 
the capture medium, and this allows the 
device to process air at flow rates exceeding 
660 liters per minute at a very high capture 
efficiency. Samples can be viewed with a 
scanning electron microscope, a standard 
compound microscope, a fluorescence 
microscope, or they can be processed for 
qPCR. 
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The Ionic Spore Trap (IST)directs particulates 
past a high voltage electrode which imparts an 
electrostatic charge to the particulates by 
stripping away electrons from molecules within 
each particle.  These charged particles are then 
attracted to the grounded collection stub, which 
is easily removed for analysis.  This patent-
pending electrostatic deposition process is what 
makes the Ionic Spore Trap so highly efficient and 
allows it to process large volumes of air.  In 
addition, this capture mechanism allows the IST 
to capture submicron (nanometer) sized particles 
(so-called nanoparticles).

Ionic Spore Trap Operation

Airborne Particles

Electrostatic Deposition
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