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Fig. S1 Nanoisland MIM sensor design and characterization. (a) Color photographs of several calibration samples 

with different spacer thicknesses d (top); simulated color palette (bottom). Scale bar 1 cm. The CIE 1931 chromaticity 

calculations were produced using a free, open-source MATLAB code.1 The color palette corresponds to spectra 

calculated via the TMM at cavity thicknesses (d) matching the experimental images above. (b) Calibration curve 

derived from ellipsometry-measured spacer thicknesses and first-order reflectance peak locations λpeak. (c) 

Measured (solid) and transfer matrix method-simulated (dashed) reflectance spectra. Curves offset for clarity.
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MATLAB code for color to thickness conversion



Fig. S2 The reversibility of the optofluidic sensor to ethanol exposure via the micropillar array. The sensor response 

represented by the reflectance peak shift over a few cycles of 100% ethanol and air exposure. The reversible sensing 

experiments were conducted with a smaller liquid reservoir to only sustain about 80 s of ethanol exposure. The 

decrease in peak shift in each circle indicates the exhaustion of ethanol in the reservoir. The air exposure time is 

larger than 30 min.



Fig. S3 The scanning electron micrograph of the porous nanoisland film of the fabricated MIM sensors. The bright 

areas are Au nanoislands, separated by the dark gaps in between. The nanoislands only cover ~ 73% of the area as 

calculated by the image processing software ImageJ.

Fig. S4 (a) Color photographs of the MIM sensor as functions of ethanol concentration in weight percentage and 

time. (b) The sensor response to different ethanol concentrations (in weight percentage) by RGB color analysis and 

spectroscopic measurement. The increase of polymer thickness plotted over time when different concentrations of 

ethanol liquid were introduced into the pillar array. 
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