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Introduction

Graphene Field-Effect Transistors (gFET), represent a rapidly expanding technology due to their high sensitivity and rapid detection. In biosensor applications, the
gFET’s sensitivity to charge can be used as an indication of the presence of specifically bonded species such as proteins and cells. At NY-MaSBiC, a gFET biosensor
able to specifically detect all the SARS-CoV-2 variants known to date, has been developed. For this biosensor, a recombinant version of ACE2 was used. The binding
event of the capsid viral Spike protein with ACE2, is transduced into an electrical sighal which can give informations about the presence or not of the SARS-CoV-2.
Thanks to all the advantages that gFET give, these are attractive in point-of-care (POC) diagnosis due to their miniaturization, potential for large-scale manufacture
and no need for specialized personnel.

Such a system can be routinely implemented in the design of biosensors, which properly functionalized, could be prominent for the detection of essential
biomarkers such as proteins, circulating tumour cells, nucleic acids, and a new class of biomarkers called exosomes, which are gaining prominence. The interest on
exosomes research is growing as their composition represents a ‘mirror’ of the physiological as well as the pathological state of the donor cells. Furthermore, those
vesicles are 50-150 nm in size, thus similar to SARS-CoV-2. Accordingly, a gFET for exosomes detection will be implemented to obtain a device able to achieve early-
stage diagnosis and therefore better prognosis of cancer and neurodegenerative disease from liquid biopsy. This would be advantageous not only for the earlier
detection of the pathology, but also for avoiding the time consuming techniques known to date for exosomes analysis and isolation.
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