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Development of an Ultra-Long-Life Miniature Rumen pH Sensor Using a Microfluidic
Control Device
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In order to realize an ultra-long-life miniature rumen pH sensor, we
realized an intermittently operating reference electrode by introducing a low power SMA
valve-actuator into a liquid junction and developing a new Ag/AgCl electrode device that can
redeposit AgCl. We also proposed a planar all-solid-state glass electrode structure with
pressure-sensitive adhesive for ultra-long-life pH sensors, and fabricated a wireless rumen pH
sensor with the prototyped glass electrode, which was fed into a fistula-forming cow for wireless
communication demonstration. In addition, we investigated the electrode and mounting structure of a
rumen bacterial flora power generator to introduce it into the wireless rumen pH sensor as a

self-power generator.
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