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The remarkable recent progress in nanotechnology is mainly due to the ability to synthesize, investigate, 
and exploit materials with structural modulation on the nanometer scale. Porphyrins are well suited building 
blocks since they i) are relatively easy to synthesize; ii) show interesting and peculiar photophysical properties 
that can be tuned through careful choice of peripheral substituents and inserted metal ions and iii) are able to 
self-assemble spontaneously into dimers or higher aggregates through non-covalent interactions. Porphyrin 
structure features can be controlled in order to introduce and tune, in the self-assembled material, functional 
properties for a wide range of application spanning from catalysis, to sensors, optoelectronics or drug delivery. 
In particular, water soluble porphyrins are very interesting since, taking advantage ofthe self-correcting nature 
ofthe supramolecular interactions, defect-free structures can be achieved whose shape, size and photophysical 
properties are highly sensitive to extemal stimuli. In this framework, thewatersoluble tetrakis( 4-sulfonatophenyl) 
porphyrin (TPPS 4) provides an iconic example of such behavior, since its diacid form, in particular experimental 
conditions, is able to self-arrange in well defined J-aggregates supramolecular structures. In the last decades, 
our investigations have been manly focused on TPPS 4 self-aggregation phenomena, supramolecular 
organization on biological matrices and in confined environrnents. The data reported on this system have 
allowed to gain important information in Blomedlcal __ 

t~e .fiel~ of su?rarnolecular architectures, Appllcatlon +~~ • 
hlghhghtmg the lmportance of the role of ''';-' . . . 
experimental parameters such as concentration _ ~~~ 
and/or mixing order of the reagents. Here , . . 
we report a detailed kinetic investigations to 
demonstrate the fundamental role of the various 
factors in controlling the assemblies sizing and 
the expression and transmission of chirality at 
nano and mesoscopic scale. l Furtherrnore, we 
report on aggregation templated by inorganic 
nanoparticles to realize hybrids nanocomposite 
materials2 and an interesting example of new 
composite membranes, successfully tested as 
proton exchange material in fuel cells (PEMFC) 
technology.3 
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