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Introduction

Due to its role in the operation of nervous response and renal, hormonal and cardiovascular systems, quantitation of dopamine (DA) in vivo has received great interest.
Electrochemical sensing allows detection of nhanomolar concentrations, and carbon-based electrodes are particularly suitable for this application due to their bio-compatibility,
ease of manufacture, low cost and functionalisation potential. However, their current response depends on DA-surface interactions which might be adversely affected by
adsorption and accumulation of oxidised by-products, collectively referred to as ‘polydopamine’ (PDA). We present a study of the fouling behaviour of carbon electrodes
functionalised with N- and O-groups in DA detection at physiological pH, along with spectroelectrochemical studies of the deposited fouling films. Electrodes with smooth,
reproducible morphology, tuneable functionality type and concentration and tuneable sp3/sp? ratio were synthesized via sputtering deposition and thermal/electrochemical
treatments. The effect of graphitization and functional groups on DA surface coverage was used to rationalise the connection between DA adsorption and electrode fouling. Our
results suggest effective methods for optimizing carbon electrode composition as a means of minimizing fouling in DA electroanalysis.
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To what extent do the fouled surfaces recover their original sensing ability after cleaning? occur?at1736 cm™ and 1652 cm™: their increase indicates PDA deposition.
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