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Abstract 

Photodynamic therapy is a localized light modulated tumoricidal activation of photosensitizer, which 

accumulates in tumour. With localized application, it offers minimal systemic side effect, 

yet the requirement of visible light hampers deep tumour or non-invasive repetitive target. Near-

infrared (NIR), which has greater tissue depth penetration can overcome this optical limitation, 

nevertheless photosensitizers do not react to NIR. Upconversion nanotechnology (UCN) has been 

introduced to address this gap. First as a proof-of-concept, UCN has successfully enabled NIR based 

tether-free PDT. We have improved the conventional UCN concept by developing diffused waveguide 

hydrogel based UCN optical fiber that is functional even while bending, acting as wireless and flexible 

implant for brain PDT. To improve large area illumination with higher intensity, UCN silicone based 

implantable were introduced as implantable underneath the skin for orthotopic breast cancer rodent 

PDT. To date, we have also pioneered the first clinical UCN breast implantable prototype and large 

animal PDT which would see a seamless transition for clinical translation. 
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