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Implantable and Flexible GaN LED for Biomedical Applications
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Inorganic III-V light emitting diodes (LEDs) have superior characteristics, such as long-term stability, high efficiency,
and strong brightness compared to conventional incandescent lamps and OLED. However, due to the brittle property of
bulk inorganic semiconductor materials, III-V LED limits its applications in the field of high performance flexible
electronics. This seminar introduces the first flexible and implantable GaN LED on plastic substrates that is transferred
from bulk GaN on Si substrates. The superb properties of the flexible GaN thin film in terms of its wide band gap and
high efficiency enable the dramatic extension of not only consumer electronic applications but also the biosensing scale.
The flexible white LEDs are demonstrated for the feasibility of using a white light source for future flexible BLU devices.
Finally a water-resist and a biocompatible PTFE-coated flexible LED biosensor can detect PSA at a detection limit of 1
ng/mL. These results show that the nitride-based flexible LED can be used as a type of implantable LED biosensor and as
a therapy tool.
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