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In this study, we aimed to realize ultra-compact in-situ measurement devices
that can be used in the marine environment. In particular, we conducted research and development to
realize flow-analyzers with state-of-the-art optical measurement technology. We adopted a micro PMT
(photo multiplier tube) as a photodetector and the microfluidic device for ATP (adenosine

triphosphate, proxy of microbial biomass) determination was miniaturized utilizing a 3D printer
technology. Furthermore, we demonstrated that the micro PMT can be used underwater condition by
applying oil-immersed configuration without a pressure-resistant housing. As a result of the above
research and development, we achieved the ultra-miniaturization of the entire in situ ATP analyzer,
and were able to demonstrate the possibility of simultaneous measurement of multiple environmental

parameters by mounting it on a small desktop-size underwater robot together with various underwater
sensors through the sea trial.
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