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Characterization of cortical neurons outgrowth in 2D/3D culture system
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There are many researches about neuron regeneration in the central nervous system
(CNS) after injury, but many problems have remained to be solved. At present, there
are two main approaches for promoting neuron regeneration: cell replacement and
endogenous repair using artificial substrate implants. To improve the ability of
regeneration by grafting living cells or adding growth factor into the lesion site, it is
important to find a good biomaterial for the in-vitro study of neuron survival. A good
biomaterial matrix has to supply normal neuronal differentiation and outgrowth. Our
study focussed on two and three-dimensional biomaterials such as agarose, collagen
and fibrin glue that expect to be a suitable biomaterial for neuron outgrowth.
Cortical neuron were dissected from E17 rat embryos and cultured in agarose gel,
collagen gel, fibrin glue and the mixture of collagen and fibrin. We found that the
neuron cultured in collagen gel and fibrin glue have longer period of survival (over 3
weeks), and the neurite extension was better than in agarose gel. The survival rate
using MTT and LDH assay, fibrin glue was the most suitable biomaterial for neuron
survival among biomaterials examined. In 2D fibrin plating, neuron cells had cell
aggregation and stress fibers, but did not find the same result in collagen gel. There is



no difference of neurite extension and survival in the mixture of collagen and fibrin.
The results suggest that collagen and fibrin can provide a suitable substrate for
neuronal survival and differentiation



