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Built-in 02 tank! Developed a waterproof bio-powered patch
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The research group created a small space (O, tank) in the O, reduction cathode of a
biopower patch, enabling the maintenance of power generation in water. The tiny
space acts as an O, tank (~10 pL/cm?), increasing power generation in water by more
than 10 times. Even if the O, in the tank runs out, if you take it out of the water, it will
be refilled with O, in several tens of seconds and the power generation performance
will be restored. It is expected that the implementation of this new structure cathode
will enable continuous use of the bio-powered patch even during washing and bathing.
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» “Water-proof Anti-drying Enzymatic 02 Cathode for Bioelectric Skin Patch”
Journal of Power Sources,546 (2022) 231945.
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A “vaccine vaccine" equipped with a microneedle pump showed equivalent effect as injection.
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The immunization effect of intradermal vaccine using a "painless" microneedle pump
was verified in animal experiments using mice. The research group has developed a
"microneedle pump" that has the property of generating “the electroosmotic flow)" in %
a porous microneedle, and succeeded in the electrical ejection of the vaccine solution \JW} Ny

filled in the needle. Then, it was confirmed that antibodies (IgG and IgE) in the blood Fre

are produced efficiently upon the intradermal dosing of a model vaccine (OVA). Vaccine 4/ Ml;roneedle Pump
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» “Intradermal Vaccination via Electroosmotic Injection from a Porous Microneedle Patch” <//>7/> 7
Journal of Drug Delivery Science and Technology, 75 (2022) 103711. _‘
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Totally organic hydrogel electrode that softly wraps around nerves for the MRI-compatible vagus nerve stimulation
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An all-organic neurostimulation electrode based on water-containing polymer
hydrogel has been developed. The research group succeeded in integrating the
stretchable conductive polyurethane in a hydrogel base material that has the property
of naturally wrapping itself around the nerves. In animal experiments using pigs, the
maintenance of tight fixation to the vagus nerve and the efficacy of stimulation have
been verified.
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» “Totally Organic Hydrogel-Based Self-Closing Cuff Electrode for Vagus Nerve Stimulation”
Advanced Healthcare Materials, 11(2022) 2201627.
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