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- The electrodeposition of rGO onto the fibre electrode improves the 
sensor’s ability to detect paracetamol as model drug.

- The rGO films provided insight into how CV scan technique effects 
the sensing capabilities of the film as the CV scans of rGO shows a 
good response and highest surface area of the film, compared with 
the potentiostatic coating.

- Further work is underway to sense a broader range of drug 
molecules and to improve the fibre sensor response with further 
surface modification. 
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• Reduced graphene oxide (rGO) is widely studied as a potential
electrode materials for electrochemical sensors and biosensors.1-2

• The oxygen-containing groups of GO are reduced and comprised of a
single layer of sp2 hybridised carbon atoms with small amounts of
hydroxyl (-OH), carboxy (-COOH), or epoxide (-O-) groups.3-4

• To demonstrate the ability of the rGO-coated fibre electrodes to
sense drugs, monitoring of model drug paracetamol was explored
using CV and DPV. Additionally, the surface morphologies, areas, and
chemistries of the fibre electrodes were analysed.

• rGO was deposited using potentiostatic deposition (a constant
potential applied at -1.2 V vs. Ag/AgCl for 5 minutes) and CV (a
deposition potential range of -1.4 to +1.4 V vs. Ag/AgCl at a scan
rate of 50 mV s-1; the number of scans varied from 3 to 10).

• The rGO-coated carbon fibre electrodes were analysed in the
presence of paracetamol (0 – 500 µM). CV was conducted with a
potential range of -0.6 to +0.9 V vs. Ag/AgCl and a scan rate of
50 mV s-1.

• For DPV, the following parameters were used: pulse amplitude =
50 mV; pulse width = 40 ms; voltage step = 50 mV, and a scan
rate = 10 mV s-1 (potential range uses was -1.0 to +1.0 V vs.
Ag/AgCl).

Results

Figure 1: Raman spectrum of uncoated carbon fibre (black line), carbon fibre potentiostatically coated 
with rGO (red line), carbon fibre coated with rGO using 3 CV cycles (blue line).

Figure 2: Scanning electron microscope image (a) uncoated carbon fibre; (b) carbon fibre coated with 
rGO using 3 CV cycles; (c) bundle of bare carbon fibre; (d) Energy-dispersive X-ray spectroscopy (EDS) 
- mapping images of the 3 CV cycles rGO showing chemical composition of Carbon and Oxygen (table 
gives values for areas not coated (area 1) and coated with rGO (area 2).

Figure 3a shows cyclic voltammograms (50 mV s-1) of rGO

potentiostatically coated on carbon fibre and illustrates the oxidation
peak of paracetamol at 0.65 V (vs Ag/AgCl), while the reduction peak
was found at -0.10 V (vs Ag/AgCl).
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Raman spectroscopy confirms the deposition of rGO onto fibre surfaces
(Figure 1) with a difference between the intensity of uncoated carbon
fibre and rGO coated carbon fibre. Scanning electron microscope images
(Figure 2) show the rGO coated carbon fibre and is confirmed by EDS
analysis.

Table 1: Surface area of uncoated carbon fibre and rGO coated carbon fibre.

The surface area of the sensing fibre was calculated using the Randles -
Sevcik equation; and cyclic voltammetry in 10 mM K3Fe(CN)6 and 0.1 M
KCl as supporting electrolyte.

Figure 3b shows cyclic voltammograms of 5 CV scans of rGO on carbon
fibre where the oxidation peak of paracetamol was at 0.62 V (vs
Ag/AgCl), and the reduction peak was found at 0.00 V (vs Ag/AgCl). A
linear correlation to paracetamol concentration was observed with
R2 = 0.9901, as shown in Figure 4a.

Figure 3: Cyclic voltammograms (50 mV s-1) with various concentrations of paracetamol (0 – 500 µM) in 

0.1 M PBS solution using carbon fibre coated with (a) rGO using potentiostatic method and (b) rGO using
5 CV scans.

Figure 4: (a) Calibration curve for carbon fibre coated with rGO using 5 CV scans via CV in aqueous 
solution of paracetamol (0 – 500 µM) in 0.1 M PBS solution; (b) the chemical structure of paracetamol. 
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