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[bookmark: _GoBack]Organic bioelectronics is an emerging platform with impact in diagnostics, loco-regional treatments and theranostics. It is largely based on organic field effect transistors (OFET) that can be operated as ultra-sensitive biosensors, transducers of electrical and electrochemical signals from cells, and stimulators for electroactive cells. Their applications range from detection of biomarkers in bodily fluids to implants for bidirectional communication with the central nervous system.  Several OFET layouts have been demonstrated to be effective in aqueous operations, which are distinguished either by their architecture or by the respective mechanism of doping by the ions in the electrolyte solution. In this work we discuss first some fundamental aspects that concern the coupling mechanism of these devices with the biological systems, in particular we elucidate the role of the different interfaces into greatly enhancing the sensitivity of these devices and their capability to amplify very small potential variations at the interfaces. We also show that this device, operated as a biosensor for a primary inflammatory citokine, i.e. TNF-alpha, responds super-exponentially, and not linearly, in current vs analyte concentration in the sub-nM range. We unify the super-exponential and linear regimes by means of an alaysis of the density of states of the organic semiconductor channel upon the change of the electro-chemical potential caused by the adsorption of TNF-alpha. We finally show that the response is modulated by the gate voltage applied, and that is possible to measure the association binding constant of the antibody-antigen recognition, the molar free energy, and the electrostatic contribution to the free energy from  the analysis of the transfer curves. 
In the latter part of the talk I will present the translation of the technology into flexible devices that can be interfaced to the body for recording of bioelectric signals, else implanted into the central nervous system (CNS), with the aim to establish bidirectional communication and supply stimuli to damaged regions of the CNS.
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