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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.! 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 Apes. ()

Measured (solid) and transfer matrix method-simulated (dashed) reflectance spectra. Curves offset for clarity.



MATLAB code for color to thickness conversion

sAuthor:
sDate:

TJP
2/17/2022

%File: Calc_best_RGB_fit.m
%Purpose: map test RGB vector to spacer thickness calibration dataset using
% 'best fit' match. Currently has programmed Cosine simililarity and
% Euclidean distance methods.

%

% Other matching methods can be found here/implemented later:

C

A. Sanda-Mahama, et al.,

"Choice of distance metrics for RGB color image analysis,"
Soc. Imag. 5ci. & Tech., 2016

function [mv, I, fl

end

%inputs:
% Cm Calibration matrix
% Dm RGB data matrix
% t_arr 1 x n_images array of time stamps
% ls double starting wavlength 'lambda start'
% for fitting algorirthm
% f double final wavelength 'lambda final'
% for fitting algorithm
% fit type string "Cosine similarity" or
% "Euclidean distance"
% Can specify other fits in if/else
%soutputs:
% mw 1 x n_expt array of min {or max) values
% depending on fit type
% I 1 x n_expt array min (or) max indices
% T n_pts x n_expt array of fit data
if fit_type == "Cosine similarity"
for i=1:length(t_arr)
test_RGB = Dm{i,:);
cs{:,1) = Cosine_similarity(test_RGB, Cm);
end
f = cs}
elseif fit_type == "Euclidean distance"
p = 2; %p=2 --> Euclidean distance calc from Minkowsky formula
for i=1:length(t_arr)
test_RGB = Dm(i,:);
mk(:,1) = Minkowsky(test_RGB, Cm, p);
end
f = mk;
else
disp({'Error 1: no fit information!')
end
if fit_type == "Cosine similarity"
for i=1:length(t_arr)
%find local max cosine sim
[mv(i), I{i)] = max(cs(ls:1f,i});
end
elseif fit_type == "Euclidean distance"
for i=1:length(t_arr)
%find local min Minkowsky (distance)
[mv(i), I(i)] = min(mk({ls:1f,1i});
end
else
disp({'Error 2: no fit information!'}
end

Calc_best_RGB_fit{Cm, Dm, 1s, 1f, t_arr, fit_type)

below



function mk = Minkowsky(vl,cal_matrix, p)

Sinputs:

% vl 1x3 test RGB vector

% cal_matrix = n x 3 matrix of RGB values

% p int Minkowsky factor

% p=1 ——= city block distance; p=2 --> Euclidian distance
soutput:

% Minkowsky ‘specra’ btwn vl and each vector in cal_martrix
[n,m] = size{cal_matrix);

for i=l:n

vz = cal_matrix(i,:);
mk(i) = (abs(({v1(1}-v2(1)))~p + abs((v1(2)-v2(2)}))}™p + ...
abs(({v1(3)-wv2(3)))~p)~(1/p);

end

end

function s = Cosine_similarity(vl,cal_matrix)

Sinputs:

% vl L33 test RGB vector

% cal_matrix = n x 3 matrix of RGB wvalues

% p int Minkowsky factor

Soutput:

% Cosine sim match btwn vl and each vector in cal_martrix
[n,m] = size(cal_matrix);

for i=1l:n

v2 = cal_matrix(i,:);

mag_vl = norm(vl);

mag_v2 = norm(v2);

s{i) = dot{vl, v2)/(mag_vl+mag_v2);

end

end
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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 Image).
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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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