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Portable and Wireless Urine Detection
System and Platform for Prevention of
Diabetic Kidney Disease and Chronic
Kidney Disease
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Abstract

Due to change in eating habits, lifestyles, as well as poor
medication habits, the number of people suffering from chronic
kidney disease (CKD] is increasing year by year. According to the
2020 annual report released by the United States Renal Data
System (USRDS), there are the second highest incidence of end-
stage renal disease and the highest dialysis rate in Taiwan. Here
are over 94,000 Taiwanese are required to undergo the dialysis
on a regular basis. Therefore, Taiwan has the infamous title of
"Kidney Dialysis Island.”. Fortunately, there is an effective index,
urine albumin to creatinine ratio (UACR), to detect the kidney
damage at the early stage, which the microalbuminuria (30 mg/
g < UACR < 300 mg/g) appears as the initial symptom of CKD.
The patients at the microalbuminuria stage could avoid the
progression to end-stage renal disease simply by doing some

health interventions, such as improving lifestyle and dietary habits.

This project proposes a system and platform for urine detection
of UACR that can be used in homecare and community rapid
screening, allowing users to regularly monitor the UACR easily,
and effectively prevent the disease at the early stage of CKD
development. The proposed system and platform, shown in
the Figure 2, consists of an electrochemical sensing circuit,
an UACR sensing electrode, a portable urine detection device
and an user-friendly APP. It provides long-term tracking
of historical data and personalized health advice, making
disease prevention and monitoring more feasible and practical.

The system is divided into front-end electrochemical sensing circuit

(Potentiostat), digital signal processing unit (microcontroller, MCU),
wireless Bluetooth module (Bluetooth) and power management
module (Regulator). The potentiostat consists of a digital-to-
analog converter and an operational amplifier to provide various
working potential waveforms required by different electrochemical
sensing methods, amplify the current signal of oxidation/reduction
reaction, and then capture the signal through the analog-to-digital
converter. The system microcontroller performs preliminary
operations on the digital signals, encodes packets, transmits the
processed data by Bluetooth, and finally displays the test results

and historical data through a custom-designed user interface.

Prevention is better than cure. Recently, it's known to find the
risk of initial CKD by detecting UACR. In the future, we plan to
promote this system and platform from community and local
clinics to home-care. Expectedly, the numbers of severe CKD and
dialysis patients would decrease, and we can wipe out Taiwan's

notorious name of being the “Island or Kingdom of Dialysis".
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Fig. 2 The system block diagram of the proposed urine detection system
and platform




