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Judicious combinations of functional redox- and photoactive molecular sub-units can give rise
to designer multicomponent architectures with predetermined properties.

In this context, several examples of photoactive supramolecular systems and design
principles will be described, which have been developed in Bordeaux in recent years, taking
advantage of programmed fast electron and/or energy transfer. Such processes have been
followed via time-resolved spectroscopies and microscopies.

Firstly, ring-on thread rotaxane (and pseudorotaxane) architectures will be discussed,
which are leading components in artificial molecular machines and offer well-defined
nanometric platforms to study photoinduced processes, and in turn obtain information on and/or
promote assembly/disassembly, sub-molecular ring movement, etc.[1] Recently, approaches
have further been extended down to single molecule fluorescence studies.

Secondly, photoprocesses including electron transfer at the molecular level are shown
to be translated into programmable rupture of cell-sized vesicles, with particular emphasis on
self-assembled polymersome capsules.[2] As a result, photoliberation of molecular cargo in
pseudo-physiological conditions can be achieved. Snapshots of a real-time prototype
micrometric polymersome explosion under irradiation is shown in the Figure. This simple and
versatile mechanism is being adapted to a wealth of hydrosoluble dye molecules and offers high
spectral and spatio-temporal control.

Figure caption: Snapshots of a photodriven polymersome explosion under irradiation at 488 nm
(confocal fluorescence microscope observation, each frame is separated by 70 ms; scale bar is 10 pm).
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