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neuronal-like phenotypes. However, the percentage of
of the

Abstract

) . . differentiation can be increased by means
New approaches to neural research require biocompatible

) application of ES (100mV during 2h) or the treatment with
materials capable to act as electrode structures or

) ) ) ) NGF, being the neurite outgrowth more pronounced when
scaffolds in order to stimulate or restore the functionality
. electric currents are applied to the cell cultures.

of damaged tissues.

Graphene is a conducting material introduced in the field Image

of tissue engineering due to its good biocompatibility and
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potential applications in biomedicine [1]. Silk fibroin (SF)

is also a well-known biocompatible material in itself that

SF

combines with graphene producing hybrid films formats
[2-4], providing an excellent support for cell proliferation
[5]. However, the use of electrospun mats seems to be a

better choice due to the biomimetic configuration with an

SF/irGO

extracellular matrix. Therefore, the approach proposed in
the present work explores the combination of reduced
graphene oxide (rGO) adsorbed on SF mats in order to

confer them electroconductive properties [5].

SF/rGO/ES

PC-12 cell line was chosen for the study since these cells
can be differentiated into a neuronal-like phenotype by
exposing to NGF. The differentiation levels achieved with
this treatment (SF/rGO/NGF) were compared (Fig.1) to the

SF/rGO/NGF

ones obtained in cells growing on: pure SF mats (SF), mats

rGO submitted to electrical stimulation
(SF/rGO/ES) and mats coated with rGO without anyother

stimulus (SF/rGO).

coated with

Figure 1. Micrographs of PC-12 cells growing on the
studied electrospun materials at 10 days after the
seeding. Fluorescence images of cell membrane and cell

The method of production of these scaffolds barely alters
the mechanical properties of pure SF mats. However,
multiple benefits are obtained by means of the coating
with rGO. In addition to the optimal viability detected in
cells growing on all the produced materials, a clear
improvement of adhesion and proliferation is exhibited in
mats containing rGO. The stimulus provided by the rGO
induces level to

itself a significant differentiation

viability staining respectively (40X). Representative SEM
micrographs (2000X). “SF” refers to the uncoated
materials made of fibroin; “SF/rGO” are the rGO coated
materials without any other stimulus than the presence of
rGO in their composition; “SF/rGO/ES” refers to the rGO
coated mats submitted to the treatment of electrical
stimulation; “SF/rGO/NGF” are these materials coated
with rGO were the neuritogenesis was stimulated by
means of the treatment with NGF and electrical
stimulation was not applied.
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