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Elucidation of Neuronal Circuit Mechanisms Using Ultra-Small, High-Resolution
Multi-lon Sensor
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In this study, we aimed to develop a multi-ion image sensor that
simultaneously captures multiple types of extracellular cation dynamics in the living brain and to
apply it to biological applications. We succeeded in developing a multi-ion sensor by depositing
ionophores on the sensor surface in a band of two pixel widths. In addition, a precise deposition of

20um, which corresponds to the level of one pixel, was achieved by laser processing. In other
words, the initial goal of detecting multiple ions at the pixel level was achieved. In the future,
it will be necessary to further improve the specificity and sensitivity of detection of each ion. pH
sensor was applied to animal models of pathological conditions and succeeded in capturing the
dynamic pH changes associated with the development of pathological conditions. In the future, we
will also clarify the relationship between ionic changes and pathological manifestations.
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