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From the perspective of re-creating detection strategies using existing principles and devices, the
detection of airborne adenosine triphosphate (ATP) bioluminescence has often been proposed to
represent a biological population in the air as an alternative because of fast response speed with a high
resolution and correspondence to the culture-based bioaerosol monitoring. Nevertheless, there is a need
to improve in instrumental and data processing techniques to offer more informative results for general
applications, even by non-experts with hand-held devices.
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This study attempted to recombine technically proven devices (ATP luminometer and airborne particulate
matter (PM) monitor) and components (inertial impactor and ultrasonic humidifier) to generate size-
classified (biological populations for different PM sizes) and specific (biological fraction per unit mass of
PM) bioluminescence without a technical delay. Through this recombination, it was possible to provide
which size of airborne PMs has physical dominance and intensity, thereby providing meaningful
information for proper intervention measures within minutes.
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