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In one of the “classical” configurations of electrolyte-gated field effect transistors
(EGOFETSs) for biosensing, the planar gate electrode is functionalized by (a monolayer of)
receptors, to which the analyte molecules of interest bind from the analyte solution, thereby
modifying the gate potential, which in turn modifies the source drain current as the sensor
output signal.

This format inspired us to attach a prism to this Au gate electrode, mounting this
to a surface plasmon spectrometer in the Kretschmann configuration coupled to a flow
cell, thus allowing for simultaneous optical and electronic sensing of the identical affinity
reaction, happening in real time at the sensor Au surface (Figure 1, [1]).
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Figure 1. SPR-EGO-FET combination setup for simultaneous surface plasmon optical and electronic
monitoring of surface reactions.

As a test sample, we investigated the build-up of multilayer assemblies, deposited
by the layer-by-layer protocol of polyelectrolytes from a solution at the gate electrode/
Kretschmann SPR substrate. When monitoring the formation protocol of the multilayer
architecture by surface plasmon optics in real time, one can see the monotonous build-up of
the assembly with every alternate deposition of a monolayer of the polyanionic poly (diallyl-
dimethylammonium chloride) (PDADMAC) and the polycationic poly(styrene-sulfonate)
(PSS) (Figure 2). However, by contrast, the electronic signal monitored simultaneously
with the graphene channel actually demonstrates that a lot more is happening. And rather
significant current changes are not only seen during the deposition but also during the
rinsing steps. Up to now, these have never been observed because it was never possible to
record them. It can be expected that in other interfacial binding reactions, e.g., during DNA
hybridization or for aptamer-ligand interactions, more details than those known at present
will become evident.
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Figure 2. Electronic (top) and surface plasmon optical (bottom) protocol of the multilayer formation

by the layer-by-layer deposition of polyelectrolytes, taken at two different potentials applied to the
gate substrate.

Other combination modes, e.g., Au gate electrodes modified with nanohole arrays or
with grating structures, or the completely new combination of a fiber optic surface plasmon
spectrometer with a FET device [2], will be briefly summarized.
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