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Modern Cystic Fibrosis Screening

lontophoresis and sweat collection by Gibson-Cooke method.
Gokdemir, Y. and Karadag, B., 2021




Current Wearable Sweat Sensing Methods

Inkjet printed molecule-selective Colorimetric reagents in lon-selective membrane gated

nanoparticles microfluidic patch OECT
Wang et al., 2025 Epicore Biosystems Gx Islam, et al., 2025




Wearable Sweat Sensing
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Wearable Sweat Sensing

ol P Simple Sensor F———p> Complgx
Measurement Analysis

How?




Electrochemical Impedance Spectroscopy
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Optimization Through Geometry

Face on

Commercial SPE Learned electrodes




Optimization Through Geometry

1 Select best parent

2 Mutate geometry

Compare three strong designs and use |[——% Change part of the electrode pattern,
the most accurate one to create favoring types of changes that
the next candidate. have worked well before.
6 Keep best designs 3 Enforce fabrication limits
Keep the most accurate designs while Keep every metal pad large enough
preserving different shapes, then to manufacture, separated from its
repeat the cycle. neighbors, and electrically present.
5 Score layer separation 4 Simulate electric field
Estimate how accurately the design 4—| Calculate how current travels through

separates sweat conductivity from
skin interference.

the sweat and how deeply it reaches
into the skin.
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Lab on Your Wrist
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Lab on Your Wrist
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Hardware Implementation

FRONT ESP32 MCU IMU BACK
MicroSD card
reader
4Way 2Ch Electrode
MUX daughterboard
connector
USB-C port AD5941 AFE

Touchscreen display

FPC connector 12



Validation Against Phantoms
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Validation Against Phantoms
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Validation Against Phantoms
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Recovered NaCl-equivalent (mM)
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Validation Against Phantoms

Held-out phantom recovery
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Future Work

sebum_ffa — DC voltammetry: i_far(V)
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Future Work

B
Hardware: Data Gathering Software: Data Analysis

@ Label and save the data 1608 Fourth Street, Suite 220
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