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Estimation of the minimum sweat volume for sensor detection
We estimate the minimum volume for sensor detection of the sweat chloride concentration (= 0.64

pL) in the following way.

(1) We assume that skin has 40 um deep parallel grooves. If each groove is taken to be an
equilateral triangle, then the cross-sectional area is 1600 um?.

(2) We assume a line density of grooves of 40 cm’!, so that the volume in the grooves per cm? is
about 0.64 uL.
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Supplementary Figure 1. Schematic illustration of the grooves in skin which are typically 40 um
in depth.



Sensor error due to drift in calibration curves

Sensor calibration was performed in the following way: (1) the working electrode was rinsed in
deionized (DI) water for 40 s, (2) 100 uL of 10 mM NaCl (Fisher Scientific) solution was placed
on the working electrode of the sensor using a micropipette, (3) the sensor voltage was measured
and recorded for 3 minutes, (4) steps 1 - 3 were repeated with 50 and 100 mM NacCl solutions, (5)
the sensor voltage at each concentration was determined by averaging the recorded voltages over
last 1 min, and (6) using a linear least squares fit to V' vs. log C), the relationship between the
measured voltage and the concentration of the test solution was established. All calibrations were
performed at room temperature. For on-body use, the sensor calibration curves were adjusted to
32 °C using the Nernst equation.

To evaluate the accuracy during walking trials, all sensors were calibrated before and after each
trial and the sensor error (4Cy) due to changes in the calibration curves was calculated from:
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where ¢ is the sensor stabilization time, f.nq is the end time of the trial, # is the sampling rate of the
wireless transceiver per minute, V(?) is the output voltages of the sensor during the trials, m is the
slope of the calibration curve (mV/decade), and y is the y-intercept (mV) of the calibration curve
of each sensor. The subscripts of b and a denote the calibrations before and after the trials,
respectively. The units of #; and fexq are minutes, and n = 60 min™.

Supplementary Table S1. Slope m and y-intercept y of calibration curves before and after trials.
Cs (mM) is the measured value of sweat chloride based on the calibration curve from before or
after the trial. AC (mM) is the difference in sweat chloride ion concentration based on the
calibration curves obtained before and after each trial. m (mV/decade), y (mV).

before after AC

subject me o Cs Ma Ya Cs o ore)
1 -59.0 204.4 11.8 -57.1 201.9 11.6 -0.2
2 -55.9 184.9 8.2 -54.7 183.8 8.2 0
3 -57.8 173.5 47 59.2 180.1 5.8 1.1
4 -57.6 200.9 49.0 -57.0 203.7 57.2 8.2
5 -54.1 171.5 36.8 -60.9 183.9 39.3 2.5
6 -58.1 201.7 17.4 -59.7 204.6 17.9 0.5
7 -57.0 173.3 211 -55.9 175.6 24.9 3.8
8 -54.9 167.6 5.8 -54.8 177.9 8.9 3.1
9 -52.6 185.8 18.6 -57.9 198.5 23.6 5.0
10 -54.9 167.6 8.4 -54.8 177.9 8.7 0.3
11 -62.9 212.8 15.8 -59.3 203.2 13.0 -2.8




Wearable sweat sensor

Sweat profiles were recorded using a potentiometric wearable chloride ion sensor developed in
our lab *, The sensor was fabricated on a flexible PET (Polyethylene terephthalate) substrate
using a conventional physical deposition process and a laser drilling process. The salt bridge was
designed to minimize equilibration between the sweat sample and the reference solution. The
sensor reliably measures sweat chloride concentration over 12 hours with error less than 4 mM,
and the response time is about 2 s.
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Supplementary Figure S2. Wearable sweat chloride sensor. (A) Optical image of a sensor after
fabrication. Schematic illustration of the sensor: (B) top side (reference electrode), (C) bottom side
(working electrode), and (D) cross-section. (E) Sensor calibration curves (N = 6). Data represent
mean + SD. (F) Measured chloride ion concentration over 12 hours in 110 pL. of 10 mM NaCl.
The drift rate due to equilibration was 0.3 mM h! over 12 hours.
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