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System Design

• Wearable physiological monitor
▪ ESP32C6 microcontroller with WiFi

▪ Bioimpedance MAX 30009 using tetrapolar 

electrode configuration

▪ ECG MAX 30001 HR and HRV

▪ Inertial sensor BMX055

• Cloud server InfluxDB

• Mobile Android application

Conclusions

• The first wearable sensor for real-time 

monitoring of pulmonary edema 

• Small, affordable solution for real time 

monitoring at home with real time access 

to patient’s medical health record

• Improved quality of life and empowering 

patients and caregivers

Results

• Integrated system for continuous real-

time monitoring 

• Real-time notifications and alarms

• Simulated edema in biological tissue
▪ adding saline to chicken breast

▪ change of bioimpedance as a function of 

the volume of extracellular fluid
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System Design

• Pulmonary edema, the abnormal 

accumulation of fluid in the lungs, can 

develop rapidly and lead to severe 

respiratory distress, heart failure, and 

death if not detected and treated early
▪ Currently monitored only in hospitals (X-

ray, examination)

• Bioimpedance based assessment of 

edema index [1]
▪ EI=extracellular_water/total_water>0.394

• Continuous real-time monitoring [2] can:
▪ Provide early detection and prevention

▪ Monitor disease progression and 

treatment response

▪ Reduce hospitalizations
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