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Instrumentation: A Bio-logic SP 150 electrochemical workstation was used for all 

electrochemical experiments. All electrochemical experiments were performed at an ambient 

temperature of 25 ± 1
o
C. Scanning electron microscopy (SEM) measurements were carried out 

using a Zeiss SEM Ultra 60 field emission scanning electron microscope (FE-SEM).   

Morphological characterization of the Cs-Au nanoparticles 

The Cs-Au nanoparticles, which are explored as the basis of the potential DPX sensor were 

examined using scanning electron microscopy (SEM) and energy dispersive X-ray analysis 

(EDAX), as presented in Figure S2 and S3 respectively. The surface of the bare SPE is as 

expected from our previous studies with the Cs-Au/SPE showing the Cs-Au nanoparticles 

represented as a heterogeneous electrode surface with randomly distributed nanoparticles with an 

average size in the range 40 - 20 nm with EDAX confirming their elemental composition. In 

comparison, Au/SPE and Cs/SPE are also found to be exhibit nanosized features. EDAX 

confirms the composition of the nanoparticles (see Figure S3). We suspect the nanoparticles are 

an alloy.  

 

The electroactive area of the prepared electrodes was estimated via cyclic voltammetry using a 

previously reported methodology
1-2

. The electro-active area was estimated to correspond to 

0.081, 0.089, 0.110 and 0.128, cm
2
 for the bare SPE, Cs/SPE, Au/SPE and Cs-Au/SPE, 

respectively. The Cs-Au/SPE has the largest surface area and with its elemental composition, 

suggests that it will be a potentially useful electroanalytical sensor.  
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Figure S1. The equivalent circuit model which was chosen to fit the obtained impedance data for 

the electron transfer process (modelled as a resistance to charge transfer, RCT) and the diffusion 

process (modelled as the Warburg-type impedance, W). The RCT and W are both in parallel with 

the interfacial capacitance (C).  
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Figure S2. FE-SEM images of (A) bare SPE, (B) Au/SPE (C) Cs/SPE and (D) Cs-Au/SPE. 
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Figure S3. EDAX analysis of (A) bare SPE, (B) Au/SPE (C) Cs/SPE and (D) Cs-Au/SPE. 
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Figure S4. (A) Cyclic voltammetric responses recorded in 1.0 mM DPX at different pH values 

using the Cs-Au/SPE sensors (new electrode used for each data point); Scan rate: 0.1 V s
-1

. The 

inset of figure 1A shows a plot of anodic peak potential of DPX vs. pH. Part (B) Nyquist plots 

for DPX at Cs-Au/SPE sensors recorded at different pH values. 
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Figure S5. Cyclic voltammograms recorded in 1.0 mM of DPX / pH 2 B-R buffer using Cs-

Au/SPE at various scan rates over the range: 10-250 mVs
-1

. Inset A: plot of the peak current vs. 

square root of the scan rate. Inset B: plot of potential (E) vs. log scan rate. 
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Figure S6. Square wave voltammograms using the Cs-Au/SPE sensor for the simultaneous 

sensing of DPX (6.5 µM), ASA (6.5 µM) and UA (6.5 µM). Solution composition:  pH 2.0 B-R 

buffer. 
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Table S1 

Regression data of the calibration curve for quantitative determination of DPX and SIL using  

Cs-Au/SPE in spiked human plasma and urine. 

 DPX SIL 

Parameters Spiked Plasma Spiked Urine  Spiked Plasma Spiked Urine  

Linearity range (M) 6.0-90.0 x10
-6

 0.5-100.0 x10
-6 

0.4-40.0 x10
-6

 0.2-60.0 x10
-6

 

Slope (μA M
-1

) 0.153 0.144 0.249 0.251 

SE of slope 0.009 0.006 0.010 0.008 

Intercept (μA) 1.90 2.53 1.06 1.10 

SE of intercept 0.018 0.041 0.025 0.019 

Correlation 

coefficient (r) 

0.9985 0.9979 0.9990 0.9983 

LOD (M) 1.50x10
-6

 1.25x10
-7 

1.00 x10
-7

 5.00 x10
-8

 

LOQ (M) 4.99x10
-6

 4.16x10
-7 

3.33 x10
-7

 1.67 x10
-7

 

*Obtained from average of three experiments. SE = Standard Error of Estimation 
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