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RESEARCH

e« Title: Development and characterization of 3D biopolymeric membranes
functionalized with graphene-based nanomaterials and their integratfion in
perfusion bioreactors for in vitro neural models

¢ Description:

My research line is focused on searching new polymeric composite membranes
based on graphene nanomaterials in hollow fiber configuration (3D) that could act
as scaffolds in cell cultures allowing cellular growth, proliferation and differentiation
for the ex vivo regeneration of an organ and/or tissue. These biodegradable and
biocompatible polymeric membranes, by applying engineering concepts, should
incorporate adequate physicochemical, mechanical, electrical and transport
properties in order to improve cell proliferation and to modulate the differentiation
tfowards specific cells. The assembly of these membranes into a perfusion bioreactor
system would facilitate the nutrients supply to the cells and metabolites removal
while simultaneously incorporate mechanical stimuli.

The objective pursued is to evaluate the potential of the membranes developed as
supports for 3D cell cultures to achieve regeneration of functional tissue from the
central nervous system (CNS) to be used as neural model for research and drug
screening fests. These 3D neuronal models are suggested as a more reliable
alternative for reproducing in vitro more complex neural systems where synaptic
functionality and neuron-glia and/or neuron-muscle fiber interactions could be
modulated for understanding and studying different pathologies.
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