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Abstract- Physiological monitoring of the heart is essential to know what condition our heart is 

going through. In this regard, wearable pressure and optoelectronic devices have received 

significant interest towards flexible and wearable healthcare applications such as pulse rate, blood 

oxygen level, and blood pressure monitoring. Therefore, we have developed a flexible capacitive-

based pressure sensor for hemodynamic monitoring through an oscillometric waveform. This 

pressure sensor shows the potential to replace the existing rigid pressure sensor used in automated 

blood pressure devices currently available in the market. Since oscillometric techniques are 

operated intermittently, the photoplethysmography technique has emerged for continuous signal 

monitoring. However, available devices currently utilize inorganic photodetectors, which have 

limitations, such as rigid and high-cost manufacturing. As an alternative, organic photodiodes 

(OPDs) can also compensate for traditional inorganic photodetectors and provide additional 

features such as flexibility, low-cost manufacturing, and large-area scalability. This work also 

presents the design, development, and characterization of flexible OPD and their application in 

physiological monitoring through a comfortable and non-invasive technique. The 

photoplethysmogram (PPG) is recorded from the index finger in the transmission as well as 

reflection mode using red (630 nm) and green (530 nm) light, respectively. The collected PPG 

signals are used to calculate the hemodynamic parameters. Ultimately, this work demonstrates a 

flexible pressure sensor and an organic photodetector for arterial pulse monitoring and 

hemodynamic monitoring.  
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