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In this talk, I will briefly describe bio-electrical interfaces to cells and biomolecules with an emphasis on 

innovative sensing techniques and improved functionality using field effect transistor based detectors. 

The talk will be divided in three parts. In the first part, I will introduce the concept of a Programmable 

ISFET which is based on the principle of “Electrochemical Gating”, a mechanism by which the exposed 

electrode/electrolyte interface charge can be electrically controlled. I will highlight through both 

simulation and experiment that this effect leads to surface pH tuning which helps establish a single 

transistor sensor/actuator hybrid. Given the dual gate feature of the device and the concept of capacitive 

amplification, implications on DNA sensing will be discussed. I will further describe how this approach 

can help realize on demand DNA adsorption and release creating a bidirectional DNA pixel.  In the 

second part of the talk I will introduce a spectroscopy detection methodology in conjunction with self 

amplifying DNA origami to detect DNA interactions and sensing in highly saline environments 

potentially realizing ISFET based sensors operating above the Debye screening limit. In the third part, I 

will switch direction and describe our recent experiments on cell-transistor synaptic interactions with a 

focus on high temporal electrochemical recordings of exocytosis from electrically excitable and non-

excitable cells corroborated with fluorescent readout.   
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