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Introduction

We report the electrochemical detection of p-Coumaric acid (pCA) in 8-separate chambers integrated with custom made interdigitated gold
microelectrodes (IMEs) on a lab-on-a-disc platform.

pCA is naturally occurring hydroxycinnamic acid with many physiological actions, including potent antioxidant, antimicrobial, anxiolytic, analgesic,
antimutagenic, sedative, and immunoregulatory activities. In the past few years, the interest for pCA has increased significantly in chemical, food, health,
cosmetic, and pharmaceutical industries due to its wide range of applications[1]. Currently, the main quantitative techniques for pCA detection are high-
performance liquid chromatography (HPLC)[2], thin-layer chromatography (TLC)[3] and spectrophotometry[4] which are quite expensive, tedious and time
consuming. On the contrary, electrochemical detection is an inexpensive alternative which is fast, portable, easy-to-use and sensitive. Being inspired by
this fact, we successfully designed an electrochemical detection based lab-on-a-disc platform capable of quantifying pCA from 8 different samples at the
same time.

Fabrication

Fig.1 a) Exploded view of microfluidic disc assembly: 3-adhesive layers are interspread between 3-PMMA substrates with PCB mounted at the top for interfacing electrodes embedded within the microfluidic disc with the
potentiostat. The inset zooms into detail of 3 electrode system with pseudo- reference gold electrode (RE), Counter (CE) and working electrode (WE). b) Top view of disc assembly with zoom in image of section of disc having
detection chamber integrated with IME’s. c) Image of the real setup for on-disc electrochemical measurement

Electrode Characterization

Fig.2 Series of cyclic voltammograms of interdigitated gold
electrodes patterned on PMMA disc at varying scan-rates from 15
mV/s to 200 mV/s (potential versus Au pseudo-RE). The peak
potential separation (ΔEp) is 110 mV ± 5 (average ±SD, n=8).

Fig.3 Plot of the anodic and cathodic peak currents as a function of
the square-root of the scan rate. The error bar represents the
standard deviation of eight sets of electrodes from the same disc

Counclusion
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Fig.4 Cyclic voltammogram showing oxidation peak for pCA at   ̴0.6 V 
vs. Au Pseudo-RE; Top inset: molecular structure of pCA

Fig.5 Peak current derived from cyclic voltammograms as a function of 
concentration for pCA acid in PBS (pH 7.4); error bar represents standard 
deviations of three independent measurements

The high reproducibility of our IMEs [∆Ep (110 (±10) mV)] make them promising candidates for
effective and reliable electrochemical detection. The initial results obtained from our setup
confirmed its potential to quantify pCA in PBS. By integrating centrifugal microfluidics for sample
pretreatment, the setup will be further optimized to quantify pCA in cell suspensions from
genetically engineered bacterial cells (E.coli) and yeast cells (Saccharomyces cerevisiae).
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