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Electrolyte-gated transistors (EGTSs) are emerging as promising devices for biosensing in healthcare
applications due to their unique ability to operate efficiently in aqueous environments and their high
sensitivity allowing them to detect minute biological events, such as the binding of small molecules
or proteins, with exceptional precision. These attributes make EGTs ideal for developing advanced,
robust, and cost-effective biosensing platforms for medical diagnostics. In this context,
semiconducting single walled carbon nanotubes (SWCNTSs) are excellent semiconducting materials
for EGT devices fabrication.!? However, their primary drawback is the challenging solution
processability required for EGT fabrication procedures, particularly when compared with alternative
and widely exploited active materials in organic electronics, such as small molecules (e.g.,
pentacene) or polymers (especially PEDOT:PSS and P3HT). Here, we introduce a simple water-
based approach that allows fabricating EGT devices from stable dispersions of SWCNTs/bovine
serum albumin (BSA) hybrids in solution.® The deposition of this dispersion onto a suitable substrate
forms a random network of SWCNTSs, which serves as the semiconducting channel of the device.
We demonstrate that this methodology allows the fabrication of EGT devices with electric
performances suitable for biosensing applications. These devices are employed for the detection of
target small molecules and proteins in solution, following gate electrode functionalization with the
appropriate antibodies. This robust and cost-effective methodology sets the ground for a
SWCNT/BSA-based biosensing platform that overcome many limitations of standard SWCNTs
biosensor fabrication processes.
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