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Instrumentation/Procedural Details of Microscopy and Spectroscopic Characterization of 
Films

Transmission Electron Microscopy (TEM). MWCNT structure and Nafion encapsulation of
the NTs was supported visually with TEM (JEOL 1010) characterization as was the presence of
β-CD within the films. Samples of CNT/Nafion films with electropolymerized -CD were
removed from button electrodes, and were dissolved in ethanol before casting on a TEM grid.
Separate TEM grids (Formvar/Carbon 400 mesh, Cu, Electron Microscopy Sciences) were
created with specific combinations of the materials comprising the film systems were prepared
as were samples of the individual components of the film systems.

Scanning Electron Microscopy (SEM). Nafion-MWCNT/-CD were also characterized with
SEM (JEOL 6360). Complete films which included all of the individual components were
removed from the electrode surface and dissolved in ethanol before drop casting onto the SEM
aluminum stud platform.

Atomic Force Microscopy (AFM). MWCNT were dispersed using dimethyl formamide or
methylene chloride on either silicon or gold substrates that were previously cleaned with
sulfuric acid (0.1 M), rinsed (H2O), and dried under a stream of nitrogen before being imaged
with the AFM (Asylum).

IR. FTIR spectroscopy was conducted using a Thermo Scientific Nicolet Model iS10 FTIR
equipped with a diamond SMART iTX HATR sample accessory.
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Figure SI–1. (A) cyclic voltammetry; (B) Differential pulse voltammetry (cathodic sweep) and (C)
chronocoulometry (CC) of 5 mM potassium ferricyanide (0.5 M KCl) at (a) bare GCE, (b) Nafion and
(c) Nafion–MWCNT nanocomposite modified GCE. DPV parameters: Potential window = 0↔+0.4 V;
Pulse width = 0.05 s; Amplitude = 0.05 V; Period = 0.5 s; Sensitivity 1E–4 A/V
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Electrode Type Average 
Area
(cm2)
from CC

CV
Average
Ip,c (μA) a

CV
Average
Ip,c (μA) b

CV
Average
Ip,c – BG 
(μA) c

DPV
Average
Ip,c (μA) d

GCE 0.071 0.003 59.7 5.0 55.6 6.8 55.60 6.6 50.9 11

GCE/Nafion 0.007 0.003 11.3 3.5 6.74 1.90 6.76 1.9 3.49 0.8

GCE/Nafion–
MWCNT

0.149 0.006 108 14 85.70 14.0 89.4 14 85.3 10

Notes: – Uncertainty values listed represent standard deviation (n=3).
a Faradaic and non–Faradaic (charging) peak current (ip,c); 
b Isolated Faradaic current from individual peak analysis; 
c Isolated Faradaic current after background subtraction of same scans in 0.5 M KCl supporting electrolyte;
d Isolated Faradaic current from individual peak analysis;
DPV parameters: Potential window = 0↔+0.4 V; Pulse width = 0.05 s; Amplitude = 0.05 V; Period = 0.5 s; 
Sensitivity 1E–4 A/V

Table SI–1. Chronocoulometry (CC), Cyclic Voltametry (CV) and Differntial Pulse 
Voltammetry (DPV) Summary for Cathodic Waves of 5 mM [Fe(CN)6]3–/4– (0.5 M KCl) 
before and after modification of GCEs with Nafion and Nafion–MWCNT 
nanocomposite.
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Figure SI–2: Cyclic Voltammograms of a) GCE/HPU, b) GCE/–CD/HPU, c) GCE/Nafion–
MWCNT/HPU and d) GCE/Nafion–MWCNT/–CD/HPU electrochemical sensors in 65.55 mM PBS
(pH = 7.0) (A) without (background) and (B) with 1 mM UA.
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Figure S–3: Representative amperometric I‐t curve and corresponding calibration curve (inset) during
successive 0.1 mM injections of uric acid at bare glassy carbon electrode coated with HPU. Note: In some
cases, standard error bars are smaller than markers for average value (n = 6).
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Silicon substrate/CH2CL2/CNT Silicon substrate/DMF/CNT

Figure SI–4: AFM images of pristine MWCNT dispersed in dichloromethane and dimethylformamide
(DMF).
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Figure SI–5: TEM image of A) pristine MWCNT, B) –CD, C) Nafion–MWCNT and (D) –CD/Nafion–
MWCNT
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Figure SI–6. The electropolymerization graphs of –CD at (a) bare GCE and (c) Nafion–MWCNT
nanocomposite modified GCE in 65.55 mM PBS (pH = 7.0) containing 0.01 M –CD. 2b and 2d
shows the last (10th) scans during the electropolymerization of –CD. When compared to bare GCE,
the observed ~20–fold increase in the peak current between –0.4 and –0.8 V vs Ag/AgCl for Nafion–
MWCNT modified GCE, is attributed to the large surface area effect contributed by MWCNT to
accommodate large amounts of –CD.
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Figure SI–7: The sensitivity of a) GCE/Nafion–MWCNT/–CD/HPU, and b) GCE/–CD/HPU towards
the oxidation of UA at +0.30 V versus the number of –CD polymerization cycles between –0.8 and 1.3
V at sweep rate of 100 mV.s–1
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Figure S–8: Representative amperometric I‐t curves and corresponding calibration curves (inset)
during successive 0.1 mM injections of uric acid at a) GCE/Nafion–MWCNT/–CD/HPU, b)
GCE/Nafion–MWCNT/–CD/HPU and c) GCE/Nafion–MWCNT/–CD/HPU electrochemical
sesnsors. Note: In some cases, standard error bars are smaller than markers for average value (n = 3).
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Figure S-9: (A) cyclic voltammetry of 5 mM potassium ferricyanide (0.5 M KCl) at (a) GCE/-CD,
(b) bare GCE, (c) GCE/Nafion–MWCNT/-CD and (d) GCE/Nafion-MWCNT; (B) Typical
amperometric I‐t curves of GCE/Nafion-MWCNT/HPU electrochemical sensor during injections of
common interferent species and UA and a graphical summary (Inset) of selectivity coefficients for
acetaminophen (AP), ascorbic acid (AA), NaNO2, oxalic acid (OA), and glucose (Glu) at a) +0.65 and
b) +0.30 V vs Ag/AgCl. Note: In some cases, standard error bars are smaller than markers for average
value (n=3).
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