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Figure S1. Representative fluorescence images with labeled key regions demonstrating
the image processing workflow for NADH fluorescence quantification, including
original color image, blue channel extraction, and differential image analysis. The

central circular region (marked by red dashed line) indicates the gas delivery area on the

ADH-immobilized membrane surface.
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Figure S2. Effect of convex lens configuration on fluorescence detection efficiency. (a)
Fluorescence images of a cotton mesh test piece excited and captured without (w/o lens)

and with convex lenses (w/ lens). (b) Comparison of average fluorescence intensity.
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Figure S3. Water retention properties of H-PTFE membrane and cotton mesh. (a) Water

imbibition capacity. (b) Water evaporation rate.
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Figure S4. Long-term EtOH gas loading results. (a) Time courses of fluorescence
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intensity at EtOH concentrations of 50 ppb, 100 ppb, 200 ppb, 500 ppb, and 1 ppm. (b)

Time courses of the slope of average fluorescence intensity.
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Figure S5. Calibration curve for long-term monitoring of ear-canal EtOH.
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