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Abstract

Neuroscientists employ microelectrodes implanted into the brains of animals to record electrical
signals generated during various activities. However, we aim to simultaneously capture signals of
certain important neurotransmitters. Our choice is dopamine (DA), which participates in numerous
bodily responses, including but not limited to movement, learning, and addiction. Research suggests
that carboxylic acid-functionalized 3,4-ethylenedioxythiophene (EDOT) polymerizes to form
poly(EDOT-COOH), which, owing to its negatively charged functional groups, can attract
positively charged DA, enhancing detection at low concentrations. Moreover, poly(EDOT-COOH)
exhibits excellent antifouling properties, advantageous for detection within biological systems.
Furthermore, fast-scan cyclic voltammetry (FSCV), with scan rates much higher than traditional
electrochemical detection techniques like cyclic voltammetry (CV) or differential pulse
voltammetry (DPV), can provide real-time detection results, increasing temporal resolution and
dynamic exploration. By polymerizing conductive polymers on the surface of microelectrodes and
utilizing FSCV, we discovered that even in live tissue slices of mice brains, DA signals as low as
0.5 uM could be detected. Typically, the concentration of DA released in mice brains is around 1-2
uM, indicating the efficacy of our approach in detecting DA signals within the complex

environment of a living organism.

KEYWORDS : microelectrode ~ 3,4-ethylenedioxythiophene (EDOT) ~ dopamine (DA) ~

fast-scan cyclic voltammetry (FSCV) ~ in vivo detection
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