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Light-driven drug activation or release might present interesting paths to
follow in order to achieve temporally and spatially specific targeting. Designing efficient
drugs for, e.g., photodynamic therapy or nano-containers for light-controlled drug
delivery requires (from a mechanistic point of view) an in-depth understanding of the
photodriven processes. This talk will highlight our recent research endeavors in
achieving such in-depth mechanistic insights into the photochemistry and photophysics
of drug delivery and drug activation.

The first part of the presentation will focus on experimental approaches to
characterize the role of specific and non-specific drug-solvent interactions on the
excited state dynamics of the drugs. In order to derive a solid research methodology in
this context, we will first focus on a class of photoactive transition metal complexes,
which shows a highly robust photochemistry. Nonetheless, one member of the class of
photoactive Rull complexes, TLD1433, has matured into a phase Il clinical trial. Thus, |
will discuss our approach to study the photophysics of this class of complexes in

increasingly complex environments up to (fixed) human cancer cells.



The second part of the talk will consider our recent attempts to realize a light-
activated nano-container for drug delivery. In particular the talk will address challenges
related to the biomedical requirement that light within the biological window should be
used for triggering drug release. This however is in conflict with photochemistry, which
offers more efficient ways to activate release upon UV light absorption. Hence, | will
elaborate on the potential of using low-energy triplet-triplet upconversion in an all-

polymer system that can be used in nano-containers.
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