Integrating Microfluidics and Organic Electrochemical Transistors for detecting biomarkers in
biological fluids

The integration of microfluidic and biosensing technologies has recently paved the way for the
development of compact and highly efficient diagnostic tools. This study presents an innovative lab-
on-a-chip platform that combines microfluidics with organic electrochemical transistors (OECTs) for
the accurate detection of specific biomarkers in biological fluids, including human blood and seminal
fluid. In recent years, OECTs have attracted growing interest as versatile biosensing platforms, owing
to their ability to perform ionic-electronic signal transduction at low operating voltages (<1 V).
These devices consist of three electrodes—source, drain, and gate—along with a conducting
polymer-based active channel. The polymer channel connects the source and drain, and is
electrically coupled to the gate electrode via an electrolyte. When a gate voltage is applied, ions
from the electrolyte penetrate the polymer channel, reversibly modulating the electronic current
between the source and drain electrodes.

In this work, we demonstrate the use of PEDOT:PSS-based OECTs integrated with microfluidics and
functionalized gate electrodes for the selective detection of cardiac biomarkers. The results highlight
the potential of this lab-on-a-chip platform for biosensing applications and offer valuable insights
into the future development of bioelectronic diagnostic systems.
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Figure 1: Sketch and image of the lab-on-chip platform combining microfluidics and highly sensitive
OECTs.
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