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Abstract:
Light has proven useful in a wide range of biomedical applications such as optogenetics and
photodynamic therapy (PDT). Optogenetics use light to active light-responsive proteins that
modulates a specific cell function and PDT use light to active light-sensitive drugs that produce
reactive oxygen species for cell killing. PDT has been clinically proven effective in treating early lung,
bladder, head and neck cancer and is the primary treatment for skin cancer. However, their clinical
applications are severely constrained by the low penetration depth of UV/visible light through thick
tissue, limiting its use to target areas only a few millimeters deep. One way to improve the range is to
use nanomaterials or miniaturized devices as transducers to convert deep-tissue penetrating
radiations to UV/visible light suitable for activating light-sensitive proteins/drugs, extending the depth.
We have demonstrated some new treatment modalities for wireless optogenetics and cancer
phototherapy in deep tissues using NIR light or X-ray activatable nanomaterials, light-emitting
hydrogel implants, and radiofrequence-activated micro-LEDs. Use of these technologies could be
extended to other light-based applications.
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