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Our research interests are focused on the preparation of hybrid nanostructures with
defined morphologies and tailored composition able to efficiently harvest visible-NIR
radiation and spectrally shift it or convert the absorbed radiation into reactive chemical
species. Examples will be given in mainly on two topics.
Emission upconversion, based on the triplet-triplet annihilation (TTA) mechanism,
has been achieved in inorganic [1] or organic capsules [2]. The material preparation
procedures have been developed to optimize the up-conversion efficiencies and ensure
a high harvesting stability.
On the other hand, mesoporous silica particles were loaded with PDT photosensitizers
[3] and functionalized with gold nanoparticles [4] are carefully assembled to obtain
effective light-activated antimicrobial agents.
The synthetic procedures and the photophysical properties of the materials will be
described in details, together with strategies to enhance the outcomes through the
hierarchical assembly of nanomaterials.
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Up-conversion emission spectrum in capsules (left panel); ROS photosensitization in hybrid systems (right panel).
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Through
nanotechnology
procedures,
nanomaterials
are prepared with optical and
electronic properties determined by their size and by an appropriate surface functionalization and assembly.
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