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The fabrication, electrochemical characterization, and sensing applications of carbon nanotubes based nanoelectrode arrays (CNT-NEAs) will be presented.  Biosensors have been fabricated based on two approaches. In the first approach, enzyme molecules were directly immobilized on functional/open-ends of CNT array.   In the second approach, side-wall CNT array was first insulated by a silica or epoxy thin-layer, then enzyme molecules were immobilized on the open-ends of CNTs. The silica or epoxy thin-layer create the electrode passivation layer that effectively reduces the current leakage and eliminates the electrode capacitance by sealing the side-wall of CNTs. The CNT-NEAs fabricated in the second approach effectively use the open ends of CNTs for electrochemical sensing.  The open ends of the CNTs have fast electron transfer rates similar to a graphite edge-plane electrode, while the side-walls present very slow electron transfer rates similar to the graphitic basal plane.  The successful development of biosensors for glucose and nerve agents has been achieved.  The applications of the biosensors for biomedical monitoring and homeland security will be discussed.  

