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ABSTRACT: Molecular photomedicine holds the promise for precise t reatments,  which
avoid systemic adverse ef fects and development of  drug resistance. This promise is
supported by current medical  imaging modal i t ies that  are able to reveal  the nature and
locat ion of  mal ignancies,  such as cancer and infect ions.  At the same t ime, biomedical
engineer ing has recent ly created methods to del iver l ight  deep into human body. The
photomedicine puzzle is current ly missing i ts f inal  p iece – the way of  t ranslat ing l ight  into
a therapy. To address this chal lenge, drugs could be introduced whose act iv i ty could be
reversibly or i r reversibly turned on with l ight .  
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Figure. The principle of photopharmacology (A) and its key molecular tools (B)

The aim of  th is presentat ion is to descr ibe the emerging concept of  photopharmacology
(Figure A), [1]  which is current ly being developed and appl ied to precisely control  the
act iv i ty of  drugs using l ight .  The presentat ion wi l l  focus on our ef for ts towards br idging
l ight  and medicine, focusing f i rst  on new l ight-operated tools[2]  (molecular
photoswitches[3,4,5]  and photocages[6,7] ,  Figure B).  Next,  I  wi l l  h ighl ight  the synergies
between medical  imaging and therapy, of fered by l ight ,  through photo-responsive
opt ical [8]  and magnet ic resonance[9]  imaging agents.  The examples of  l ight-control led
bioact ive molecules presented wi l l  include smal l  molecules[10,11] and proteins[12].
Final ly,  using those examples,  I  wi l l  h ighl ight  the structural  aspects[13] of
photopharmacology.
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