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Integration of printed sensors to flexible hybrid

electronics for wearable health monitoring

In the era of "electronic skin" and "human intranet", the potential of wearable
sensors that can monitor vital signs, analytes in bodily fluids, and biosignals is
immense. Fabrication of wearables to date heavily relies on conventional
semiconductor processing, which is expensive and has limited large-area
scalability. Taking advantage of the unique manufacturing capabilities of printed
electronics, we can now design wearables that are soft, lightweight, and skin-like.
In addition, using soft and conformable sensors, we can significantly improve the
signal-to-noise ratio (SNR) due to the high fidelity sensor-skin interface. In this
talk, | will first present printed and flexible all-organic optoelectronic oximeter
sensors, which can measure pulse rate and oxygenation accurately both in the
transmission and reflection mode. Then | will introduce the design and fabrication
of flexible and printed gold electrode arrays that are ideal for bicimpedance
tomography, electrocardiography (ECG) and electromyography (EMG). Finally, a
key enabling technology for wearables - flexible hybrid electronics (FHE) will be
presented. The implementation of FHE in an integrated multi-sensor platform will
be discussed, where sensors fabricated using solution processable functional inks
are interfaced to rigid electronics for health and performance monitoring.
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