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Polymeric nanostructured membranes represent appealing biomaterials for tissue engineering and
regeneration. Specific membrane properties provide the biochemical stimuli and mechanical
support able to boost cellular adhesion, proliferation and differentiation. Through the modulation
of the preparation process parameters, membranes with specific functionalities and structural
features can be designed as biomimetic microenvironments and innovative tools for the control of
cellular morpho-functional behaviour. Advanced organotypic tissues made of polymeric membranes
and human cells, in both homotypic and heterotypic co-culture systems with mesenchymal stem
cells, were developed as an ambitious attempt for the bio-fabrication of self-renewing human tissue
models, recapitulating the natural niches for hosting cells and promoting cell-cell and cell-matrix
interactions. Porous semipermeable membranes enable the compartmentalization and the physical
separation of cells allowing in the meantime their crosstalk by the selective mass transfer of the
secreted paracrine factors and therefore mimicking the in-vivo physiological milieu. Moreover, the
membrane loading with a bioactive molecule constantly released in the time, represents a further
strategy to trigger or modulate biological processes needed for tissue regeneration and repair.
Innovative multifunctional composite membranes, combining polymeric materials with
nanoparticles and bioactive molecules, were created as smart instructive biomaterials for tissue
engineering and therapy. Advanced culture strategies, by using multifunctional composite
membranes and engineered biohybrid systems for cell compartmentalization and colonization will
be presented as a cutting-edge approach for tissue reconstruction, providing valid tools for
therapeutic and drug-screening applications.



