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In this proposal, we developed a new material "hydrophobic dye liquid" that liquefied the functional coloring dye

molecule, which was conventionally known to be "solid powder", without dissolving it in a solvent. The purpose was to
realize ultra-high contrast and high speed of the doped thin film sensor.
In the development of the color-developing enzyme substrate dye liquid, we succeeded in developing an alkaline
phosphatase (ALP) -responsive dye liquid as originally planned (Anal. Sci., 2020, 36, 143.). Here, since the originally
planned fluorescein-based dye was unstable, a plasticized PVC thin film was prepared by changing to a coumarin-based
dye, and its responsiveness was evaluated. As a result, it was clarified that the response was about 6 times higher than that
of the conventional sensor thin film. However, since the response time was longer than expected, we are currently
continuing to study nanoparticle formation using the developed material.

In the development of ion-selective coloring dye liquids, we succeeded in developing dye liquids that respond to anions
and cations (Analyst, 2020, 145, 5430. Sci. Rep., 2020, 10, 16739.). In the development of anion-responsive dye liquids,
we examined not only chloride ions but also the response to heparin, which is important for in vivo measurement. As a
result, we have succeeded in developing a sensor that can measure heparin in tens of seconds to minutes, which could only
be obtained with a very slow response time before. This work was accepted on the cover of the journal, Analyst. An
ammonium ion-responsive dye liquid was investigated as a cation-responsive dye liquid, however the responsiveness was
poorer than expected so far, and the study is still ongoing. The calcium ion-selective dye liquid was successfully
developed, and it was found for the first time that the response was about 78 times higher than that of the conventional
device when combined with a high-sensitivity device.

Based on the above results, we will continue to develop into multi-sensing devices.




