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[bookmark: _GoBack]Organic electrochemical transistors (OECTs) translate small changes at the gate interface into large modulations of channel current, an intrinsic amplification that makes them uniquely powerful transducers for low-voltage biosensing in aqueous media. Capturing this advantage on inexpensive, scalable hardware calls for fully additive fabrication of the transistor itself. Here we report an OECT patterned entirely by piezoelectric inkjet printing and use the device as an active platform on which the biorecognition interface can be both built and read out electrically.

Gold source, drain and gate contacts and a PEDOT:PSS mixed-conductor channel are printed and sintered on both rigid glass and flexible polyimide (PI) films, with no lithography or vacuum steps, so that the same additive process carries over from rigid to flexible supports. Printing every layer gives direct control over the active region: the number of printed passes, the ink formulation and the chemistry presented at the gate together set the volumetric capacitance and transconductance that govern the device gain, and therefore how strongly a binding event is amplified into the channel current. We exploit this control to turn the gate into a configurable recognition surface rather than a fixed electrode.

As recognition chemistries we draw on, but do not restrict ourselves to, two routes that both expose surface carboxyl groups for coupling a receptor: a carboxyl-functionalised PEDOT film, and an 11-mercaptoundecanoic acid (11-MUA) monolayer self-assembled on the gold gate. What the transistor adds is that each step  film growth, monolayer assembly and the subsequent attachment of the receptor – registers as a measurable, amplified shift in channel current, so the interface can be followed and corrected while it is being built rather than only inspected afterwards. We read the printed device against laser-induced graphene (LIG) electrodes prepared in parallel within the same project, treating the porous carbon as a high-surface-area point of comparison, and use the two together to work towards electrode arrays that resolve several targets in real samples.
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