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K& sE 1. Development of Wireless Sensor Nodes for Animals Husbandry and Medical

Applications
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energy and safety management.

In this paper, we report the development of ultra-small and low power wireless sensor
nodes and the implantation in animals for food safety as well as for medical innovation. A
passive RFID with hybrid interface and neglectable power consumption was introduced for the
first time to enable switch ON/OFF and change of measurement modes after implantation.
Besides low power consumption, a wireless power transmission module with high efficiency
and maximum distance of 5 cm was developed to survive the sensor node for the duration of
weeks by a few minutes remote charging. Field test results by using white mouse and cow
indicated high accuracy of the collected biological information and bio-compatibility of the
package. Moreover, a surgical navigation system using wireless sensor nodes is proposed and

discussed as a potential future application, and the preliminary results is presented herein.
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R & 5: Wearable Nanodevices for Single-cell Sensing and Transfection
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Wearable healthcare devices are mainly used for biosensing and transdermal delivery.
Recent advances in wearable biosensors allow for long-term and real-time monitoring of
physiological conditions at a cellular resolution. Transdermal drug delivery systems have been
further scaled down, enabling wide selections of cargo, from natural molecules (e.g., insulin
and glucose) to bioengineered molecules (e.g., nanoparticles) to be delivered into local tissues
or cells on-skin. Research in our lab and new-founded Institute of Nanotechnology for Singe
Cell Analysis (INSCA) are focused on emerging nanodevices for single cell analysis and
transfection. In the scenario of in vivo application, a novel device implemented on a nano-
channel array chip, named Nano-electroporation, has provided high precision for delivery of
molecules into single cell on-skin or on-organ, showing high delivery efficiency, safety, and
controllability of delivered dose. In another scenario, we designed wearable electrochemical
microsensors for non-invasive detection of glucose and lactic acid from interstitial fluids, with

ultimate aims for daily monitoring.
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