20

© 2013 The Authors

Abstracts List

TS30

Semiconductor gellan gum based composite
hydrogels for tissue engineering applications
FV Berti'"?, AP Marques'?, VM Correlo' and RL Reis"?

I3B’s Research Group — Biomaterials, Biodegradables and
Biomimetics, University of Minho, Headquarters of the European
Institute of Excellence on Tissue Engineering and Regenerative
Medicine, Ave Park, 4806-909 Taipas, Guimardes, Portugal;
2ICVS/3B’s — PT Government Associate Laboratory, Braga/
Guimaraes, Portugal

Semiconductor hydrogels can be developed by combining the intrinsic
electrical properties of semiconductors with the specific characteristics
of hydrogels. These hydrogels have recently attracted much attention
for applications in tissue engineering, especially formulations incorpo-
rating pyrrole and excellent biocompatibility. Several studies have
reported that electrical stimulation influences the migration, prolifera-
tion and differentiation of stem cells and other cell lines [1]. The goal
of this work is to use in situ chemical polymerization of polypyrrole
(PPy) with gellan gum (GG) in order to obtain a new generation of
semiconductor composite hydrogels. For the synthesis of GG/PPy com-
posites, GG at 1.25% (w/v) final concentration was prepared in dis-
tilled water at room temperature. The solution was then heated under
stirring at 90°C for 20 min. Temperature was decreased to 65°C and Py
was added under vigorous agitation. The crosslinker solution (CaCl,,
0.18%) was added at 50°C. After 2 h, GG/Py composite hydrogels
were obtained. In a further step, GG/Py samples were immersed in a
solution of oxidizing agent in PBS and the reaction was carried out for
18 h under agitation at room temperature. Finally, the samples were
frozen at -80°C for 48 h and lyophilized. The characterization of GG,
GG/PPy and PPy samples was performed by scanning electron micros-
copy (SEM). The incorporation of PPy in the gellan gum was confirmed
by SEM analysis. The coating with PPy increases the thickness of each
sheet in 3 fold when compared with GG samples. Conductivity tests
were also performed. For cytotoxicity assay, the samples were rehydrat-
ed with complete culture medium. MTS and DNA quantification assays
were performed to evaluate the metabolic activity and proliferation of
1929 fibroblast cells after 1, 3 and 7 days in culture with GG, GG/PPy
and PPy samples. MTS assays clearly indicate a proportional relation
between the cell viability and the PPy concentration: higher concentra-
tions of PPy resulted in lower cell viability. These results show that
lower concentration of PPy incorporated in the GG hydrogels can pro-
vide an adequate electrical stimulus to improve cell behavior. In conclu-
sion, semiconductor hydrogels can be an excellent platform for tissue
engineering and electrochemical therapy applications.
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