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HE  rapid progress of semiconductor technology has created interest in LSI process compatible materials. LSI technology is 

by now deeply involved in the development and production of highly sensitive biosensors whose demand has been 

increasing in many scientific biological fields including the ones related to the neuron. At present silicon nitride synthesis 

underlies the basic technology for manufacturing integrated circuits and its physicochemical properties have made it widely 

used as a sensing component of the growing technology of bioimaging sensors. Therefore, in order to apply the sensor 

technology to the study of the nervous system, it is necessary to characterize the biophysical interactions between silicon nitride 

substrate and the neurons. Under favorable conditions, it is possible to maintain neuron cultures for months, although neurons 

as very sensitive cells require a strictly monitored environment to grow normally as a primary culture and culturing them on 

synthetic materials becomes a challenge for biotechnologists. In this sense, silicon nitride interface with PC12 cells, a cell line 

expressing neuronal properties, and with primary cultured neurons represent a useful model for studying the nervous system at 

the single cell and molecular levels. To characterize the features of PC12 cells and primary cultured neurons, we described their 

behavior when seeded on a silicon nitride surface which required a charge-enhancer coating to facilitate cell attachment. The 

coated surface was also examined using atomic force microscopy and contact angle measurements. Our results reveal that 

poly-l-lysine coated silicon nitride is a suitable surface for PC12 cells attachment and the hydrophilicity of the surface is 

increased in a poly-l-lysine concentration dependent manner which promotes cell adhesion to the substrate. In the absence of a 

neuronal differentiation stimulus, PC12 cells began proliferation log phase on silicon nitride surface earlier although the rate of 

cell division was slower than when cultured on a plastic dish. When PC12 cells growing on the silicon nitride surface were 

stimulated with a neuronal differentiation promoting factor (NGF), the proliferation was delayed in FBS-containing growth 

medium and completely inhibited after some days of the treatment in the absence of serum, although the neurite sprout was 

visible even one day after the NGF stimulus and the processes elongation resembled the stages in the development of primary 

cultured neurons. Furthermore, outgrowth extensions developed into neuronal projections whose area in comparison to the 

soma area was bigger when they were cultured on the silicon nitride surface than on commonly used plastic dish. On the other 

hand, neurons extracted from post-natal rats were also successfully cultured on poly-d-lysine coated silicon nitride surface. We 

conclude that neuron-like cells grown on poly-l-lysine coated silicon nitride surface follow an unusual course of proliferation 

characterized by a shortened lag phase, a delayed log phase and the outgrowth extensions are induced to a greater elongation 

than on the plastic dish. At the same time, primary cultured neurons development can be maintained for one week on silicon 

nitride surface retaining their characteristic morphological features. Due to these singular PC12 cell differentiation promoting 

and primary neuron supporting properties, the establishment of an interactive system between cells and silicon nitride surface 

represents a useful tool for neurobiological research especially related to the axon growth and guidance. 
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