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Abstract.  Immunosensing has characteristically relied on standard sandwich bioaffinity assays in 
connection with enzyme, fluorophore, or nanoparticle labels to detect disease-related proteins and 
chemical toxins. The labeling process involves additional steps that slow detection and increase cost. 
Label-free techniques [1-3] directly respond to the analyte and are especially useful for applications that 
require an immediate response and cannot wait for samples to be sent to a lab for testing. This research 
opportunity involves evaluation and development of an electronic label-free biosensor platform based on 
carbon nanotube arrays (Fig. 1a). Electrochemical impedance spectroscopy (EIS) (Fig. 1b) is chosen as 
the analytical approach because the electrochemical impedance of the nanotube changes when the 
nanotube end or surface is blocked by a biomolecule (Fig. 1c). A post-doctoral research associate or a 
graduate student will train and work with the WISE student to prepare the electrode and perform the EIS 
measurements. Electrode preparation will involve the immobilization of anti-mouse IgG on the open-ends 
of the nanotubes. The EIS will be performed for different sensor geometries and concentrations of 
mouse-IgG. The end application of the biosensor is cancer detection. An engineering, sciences, or 
medical student interested in interdisciplinary work would be well suited to this project. A journal paper will 
be written based on the results of the work. 

 
Figure 1. Electronic Biosensor: (a) structure of the immunosensor; (b) EIS experimental setup; and (c) 

example electrochemical impedance spectra for different concentrations of antigen on nanotubes. 
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