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For biosensor devices, functionalizing the surface with covalent linkers is usually employed. However, it is difficult to avoid the 
loss of activity following the bioreceptor-analyte binding event, which limits the lifetime of the device. The goal of this research 

is to use phage display to biopan for inorganic binding peptides that are reversible upon application of an electric field, which can 
provide dynamic functionalization of surfaces, as well as self-cleaning devices. For example, when the bioreceptor becomes clogged, 
the peptides may be released by triggering an electric field to generate a non-binding state. A fresh surface of bioreceptors can then be 
applied via a flow through setup. Our group has been panning for peptides that bind strongly to indium zinc oxide (IZO), a transparent 
conducting oxide, which makes it an attractive electrode for biosensors. Two approaches towards biopanning for reversible binders are 
being examined. In one method, an electro-releasing device is being used to collect the strong binding peptides that are released. In an 
alternative method, because a strong-binding peptide might not be a reversible peptide, our group has also developed a novel phage 
display biopanning protocol with an electro-elution process instead of the regular chemical elution, where a microdevice is used during 
the biopanning process. Current studies include the comparison of these two approaches for the goal for developing self-cleaning 
biosensor devices.
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