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ABSTRACT:  
Electroanalytical techniques afford the ability to perform specific, selective, and sensitive measurements for a 
wide range of analytical applications. These measurements can be performed with spatial localization when 
coupled to small scale (mm-nm) electrodes and probes enabling localized measure of surface reactivity. In this 
talk, I will discuss the recent progress in our group to develop electrochemical sensors, employing nucleic acid 
recognition elements, and nanoneedle probes for single molecule, resistive pulse measurements, and our push to 
perform these measurements with high spatial resolution. More specifically, I will discuss our recent efforts in 
the development of electrochemical, aptamer-based sensors for the detection of small molecules as molecular 
messengers in the brain. We have created new ways of probing these types of sensors with ms-resolved 
electrochemical techniques. In addition, I will discuss the use of metal nanoneedle probes to support lipid bilayers 
for single protein channel measurements and resistive pulse detection and how we are expanding on this to 
perform localized measurements at the surface of a single cell. 
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