
Acute kidney injury (AKI) is a sudden decline 
in kidney function. Urine Output (UO) is one 
of the earliest biomarkers for AKI.
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“Smarter Monitoring Starts 
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PROJECT OVERVIEW
Acute kidney injury (AKI) is a condition that causes 1.7 
million deaths globally each year. Urine output (UO) is 
the earliest AKI biomarker, but it is currently 
measured via Foley catheterization, which causes ~1 
million CAUTIs annually in the U.S., while noninvasive 
detection alternatives remain inaccurate. We aim to 
meet the need for a reliable noninvasive 
UO-monitoring system by designing a wearable 
bioimpedance device that uses surface abdominal 
electrodes to continuously estimate UO in real time, 
targeting ±0.075 mL/kg/hr accuracy for 
KDIGO-compliant AKI staging without catheterization.

Algorithm & Testing Results
Bioimpedance values were measured in real-time with the AD5940 
analog front-end, which can support two voltage and two current 
electrodes. Urine output is derived from a self-developed algorithm that 
analyzes all 210 combinations of electrodes. 

We expect bioimpedance to decrease as urine volume in the bladder 
increases, since urine is a conductive fluid. Bioimpedance values were 
refined by synthesizing data from eight adjacent electrodes, effectively 
mitigating interference caused by abdominal artifacts.

Our solution: Wearable device that collects 
bioimpedance measurements which 
translate into real-time urine output data.

Device Usage Process:

 Key Features:

Fig. 1. Impedance measurements from multiple electrode configurations after user 
consumed 750ml water
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