GIORGIO MATTANA!

1Université Paris Cité, ITODYS, CNRS, UMR 7086, 15 rue J.-A. de Baif, F-75013 Paris, France
e-mail : giorgio.mattana@u-paris.fr

Electrolyte-Gated Organic Field-Effect Transistors-Based Biosensors:
Towards the Development of All-Printed Portable Devices

Electrolyte-Gated Organic Field-Effect Transistors (EGOFET) are a subset of organic transistors in which the
capacitive coupling between the gate electrode and the organic semiconductor is achieved through an
electrolyte. The intrinsic presence of a liquid within their structure as well as the low biasing voltages (< 1 V)
make these devices ideal candidates for the development of biosensors in liquid media.™™ In this talk, the
structure and working principle of EGOFET will be described. A semi-quantitative EGOFET model, based on the
Nernst-Planck-Poisson equations and treating on equal footing the semiconductor and the electrolyte, will be
also presented.’) Some examples of functionalisation strategies to make the devices able to detect and
quantify target biological molecules (diclofenac, metal ions)®* or even real-time monitoring of living
organisms® will be provided. Finally, a fabrication protocol exclusively based on inkjet-printing will be
illustrated.!®
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Figure 1. A) Functionalisation strategy of the gate electrode for the detection of Cu?* ions [4]. B) Optical image of an all-
inkjet-printed EGOFET and its corresponding output curves [6].
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