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Abstract: Recently, several research groups have been investigating the motion of flagellated bacteria, with the aim
of examining the feasibility of using bacterial chemotaxis as an efficient power source for microactuators. In this
study, microparticle-tracking velocimetry (U-PTV) is used for investigating the motion of fluorescent microbeads
propelled by bacterial chemotaxis. Flagellated bacteria, Serratia marcescens, are spontaneously attached to the surface
of the fluorescent polystyrene (PS) microbeads in an aqueous culture. The microbeads thus treated are injected into
the test medium, which contains the solidified chemoattractant L-aspartate. With time, the particles slowly move
toward the zone in which the L-aspartate concentration is high. This study shows that chemotaxis of flagellated
bacteria can be applied as an efficient power source for microactuators.
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Table 1 Experimental conditions

Particle green fluorescent polymer
Particle diameter | d=5um (p=1.05g/cm®)
Bacteria Serratia marcescens

Test platform
Property of well
Culture medium
Chemoattractant
Light source

square well

PDMS, slide glass

Nutrient broth (SIGMA)
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Fig. 5 The microbead attached with bacteria
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