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ABSTRACT 
Molecular photomedicine holds the promise for precise treatments, which avoid systemic adverse effects and development of drug 
resistance. This promise is supported by current medical imaging modalities that are able to reveal the nature and location of malignancies, 
such as cancer and infections. At the same time, biomedical engineering has recently created methods to deliver light deep into human body. 
The photomedicine puzzle is currently missing its final piece – the way of translating light into a therapy. To address this challenge, drugs 
could be introduced whose activity could be reversibly or irreversibly turned on with light. The aim of this presentation is to describe the 
emerging concept of photopharmacology (Figure A),[1] which is currently being developed and applied to precisely control the activity of 
drugs using light. The presentation will focus on our efforts towards bridging light and medicine, focusing first on new light-operated tools[2] 
(molecular photoswitches[3,4] and photocages[5,6], Figure B). Next, I will highlight the synergies between medical imaging and therapy, 
offered by light, through photo-responsive optical[7] and magnetic resonance[8] imaging agents. The examples of light-controlled bioactive 
molecules presented will include small molecules[9,10] and proteins[11]. Finally, using those examples, I will highlight the structural 
aspects[12] of photopharmacology. 
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