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Self-assembly of luminescent molecules in solution
and in living systems

Dra Luisa de Cola
University of Milan, Dipartimento DISFARM

Luminescent molecules that can undergo self-assembly are of great interest for the development of new
materials, sensors, biolabels.... In some cases, the assembly can lead to an enhancement of the emission,
a change in the luminescence energy and even to unexpected biological phenomena.

The talk will illustrate some of the recent results on the self-assembly of platinum complexes and their
evolution in solution. The different species that evolve from the initial assembly can be visualize thanks
to their different photophysical properties and the control of the solvents determines the kinetics of their
evolutions. We recently demonstrated that it is possible to entrap intermediate states of luminescent
assemblies using cage type structures. This stabilizes them and prevent their thermodynamic evolution
towards the equilibrium state. Furthermore, the use of nanocages able to break on demand allows the
transport and release in cells of such species and therefore their dynamics can be observed in living cells.
Finally, some water soluble compounds where studied to follow the self-assembly in vivo and the resulting
reactivity/toxicity of such species. We employed transparent polyps, Hydra vulgaris to study the self-
assembly in living animals that can be monitored by the appearance of an intense green/yellow emission.
Interestingly, differences in the fluorescence emissions were observed in tentacle and body regions. Also
morphological or behavioural alterations where followed to understand dose dependent toxicity when the
Hydra were treated with different doses of Pt(II) complex.

An extraordinary phenomenon was detected with one of the complexes that showed a clear effect on
pluripotent stem cell proliferation, especially at low doses. This effect was further demonstrated by the
increased number of differentiated cells, i.e. neurons and gland cells and it is still under study.
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