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TOHOKU Development of a microneedle-based pump patch
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Through the corona pandemic, advanced wearable and patch devices are desired to be developed for self-care (health management performed
by each person) and self-medication. In this research, we have developed a "needle pump patch" using porous microneedle, aiming to apply it to
safe and convenient vaccine administration.

Last year, we demonstrated that highly efficient vaccine transport by electroosmosis is

possible by fixing a charge on the inner wall of the pore of a porous microneedle. This year, A:fmc Céel e
we have shown that by changing the polarity of the fixed charge and reversing the direction lon Current <= EOF
of generation of the electroosmotic flow, and by combining these bipolar porous matrixes, — + B

drugs can be administered simultaneously from the anode and cathode. First, we
demonstrated the mechanism with a tubular delivery system (paper [1]). Furthermore,
experimental results of bipolar transdermal delivery using a needle have been obtained and

are currently being submitted for publication. Dosing inside
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[1]“Spatiotemporally controllable chemical delivery utilizing electroosmotic flow generated
in combination of anionic and cationic hydrogels”
D. Terutsuki, S. Miyazawa, J. Takagi, A. Yamada, Y. Sun, H. Abe, G. Wang, M. Nishizawa
Advanced Functional Materials, 34 (2023) 2304946.
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