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Creation of autonomous microfluidic processors
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Microfluidic devices to realize autonomous solution transport were
fabricated. In realizing sophisticated autonomous microfluidic devices, it is effective to use
modular structures. In a type of device, movement of solutions by capillary action was controlled
using a hydrophobic patch valve that changes its wettability upon the application of a potential.
The valve was formed by electropolymerizing pyrrole in the presence of a surfactant. The potential
was applied by injecting an electrolyte solution into a control flow channel and wetting a zinc
electrode formed there and connected to the patch valve in the main flow channel. In another type of

device, hydrogen bubbles produced and shrunk on platinum black interdigitated electrodes were used
to move a solution in a flow channel forward and backward. The bubbles were produced by coupling the

reaction with the oxidation of zinc in a control flow channel and were shrunk by coupling the
reaction with the reduction of silver ions.
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