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Universal evaluation of biological activities for bioassay based on optical
image conversion

Kadono, Hirofumi
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Recently, a direct toxicity assessment (DTA) method called bioassay, which
comprehensively evaluates toxicity by using organisms such as bacteria, algae, and plankton without
specifying individual environmental pollutants, has attracted attention. However, the conventional
method of identification using a microscope cannot process a large number of individuals due to
focal depth of the imaging system.

In this study, we develop an on-site, rapid, and inexpensive method to evaluate the motor activity
of these indicator microorganisms as an aggregate rather than focusing on individual organisms. This
method evaluates the swimming ability of plankton under environmental toxicity based on the rapid
fluctuation of biospeckle generated when plankton are illuminated by laser light. Since the method
does not require conventional microscopic observation, it is possible to evaluate thousands to tens

of thousands of plankton at a time.
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