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Development of high-precision sugar sensing systems based on differential signal
detection by photochromism
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In order to improve the precision of wearable optical sensors that can
monitor blood glucose levels in subcutaneous interstitial fluid in a minimally invasive manner, we
have developed a high-precision sugar sensing system based on differential detection of sensor
responses by photochromism. In spiropyran-copolymerized photochromic films, spiropyran exists in pH

sensitive merocyanine form, but it is isomerized and insensitive to pH when irradiated with visible

light. Based on this photochromic film and glucose oxidase, we constructed a glucose sensor with
pH change as an indicator of response. This sensor is capable of differentially detecting glucose
with high precision while completely canceling out optical background fluctuations.
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