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Figure Caption:

Fig. S1. (a, b and c) shows cyclic voltammetric i-E curves (no iR correction) of DNW
film electrodes at Tg for the redox analytes: a) 0.1 mM Fe(CN)6'3/'4, b) 0.1 mM
Ru(NH;)s " and ¢) 0.1 mM 4- tert-butylcatechol in 0.1 M KCL.

Fig. S2. (a, b and c) Differential pulse voltammetry curves graphite, glassy carbon
and boron doped diamond electrodes in a solution containing 0.33 mM AA + 0.033
mM DA + 0.033 mM UA.

Fig. S3. Differential pulse voltammetry curves diamond nanowire and boron doped
diamond electrodes in a solution containing 0.33 mM AA + 0.033 mM DA + 0.033
mM UA.

Fig. S4. (a, and b) Differential pulse voltammetry curves for fresh and prolonged
usage of (a) diamond nanowire and (b) boron doped diamond electrode in a solution
containing 0.33 mM AA + 0.033 mM DA + 0.033 mM UA.

Table Caption:

Table S1. Summary of the oxidation peak currents and potentials for the detection of
AA, DA and UA using diamond nanowire film electrodes grown at 550-800 °C

electrodes without any additional modification in cyclic voltammograms.

Table S2. Summary of the dynamic range and limit of detection of DA in the presence
of interference (AA and UA) obtained by differential pulse voltammetry using
diamond nanowire film electrodes.

Table S3. Summary of previously published results for the detection of AA, UA and

DA using cyclic voltammetry with different electrodes.

Table S4. Summary of previously published results for the detection of DA using

amperometric measurements with different electrodes.
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Fig. S1. (a, b and c) shows cyclic voltammetric i-E curves (no iR correction) of DNW
film electrodes at Ts for the redox analytes: a) 0.1 mM Fe(CN)s>™, b) 0.1 mM
Ru(NH3)s " and ¢) 0.1 mM 4- tert-butylcatechol in 0.1 M KCI.



Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

000000124 (a) Graphite DA
0.0000009 -

0.0000006

Current (A)

0.0000003

0.0000000 -

o
IS
o
o

.02 0.0 02
Potential (V)

0.000090
(b) Glassy Carbon
0.000085 -

0.000080 AA

0.000075

Current (A)

0.000070

0.000065

0.000060 T T T
-0.2 0.0 0.2 0.4

Potential (V)

e
o

0.0000030

0.0000025

0.0000020 4

Current (A)

0.0000015
DA
0.0000010

T T T T T T
02 04 00 04 02 03 04 05
Potential (V)

Fig. S2. (a, b and c) Differential pulse voltammetry curves graphite, glassy carbon
and boron doped diamond electrodes in a solution containing 0.33 mM AA + 0.033

mM DA + 0.033 mM UA.
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Antifouling Effect:

The diamond nanowire (DNW) films deposited at substrate temperature (Ts) of
about 700 °C and the boron doped diamond (BDD) film electrodes are compared
which clearly shows that the non-surface modified DNW films electrode (solid line)
do not undergo electrode fouling effect and thus we obtain well separated
voltammetric peak for AA, DA and UA. However BDD electrode (dotted line) shows

lack in sensitivity for the DA detection in the ternary mixture due to fouling effect.

Fig. S3. Differential pulse voltammetry curves diamond nanowire and boron doped
diamond electrodes in a solution containing 0.33 mM AA + 0.033 mM DA + 0.033

mM UA.
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Reproducibility:

Fig.S4 (a) shows the cyclic voltammograms of the oxidation of 0.33 mM AA +
0.033 mM DA + 0.033 mM UA at the recently prepared DNW films (Ts = 700 °C)
electrode, fresh DNW film and at the same electrode after > 30 days of contact with
the laboratory air. A well-separated peak was obtained even after 30 days of storage,
with a small positive shift (about 13 mV for DA and 22 mV for UA) in the oxidation
peak, whereas recently prepared DNW electrode shows better reproducibility in terms
of selectivity. On the other hand, the BDD electrode underwent rapid deactivation
during the oxidation [Figure S4 (b)].For example, Fujishima et al. observed an anodic

shift of the DA oxidation peak by approximately 80 mV due to deactivation of
untreated BDD electrode.'
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Fig. S4. (a, and b) Differential pulse voltammetry curves for fresh and prolonged
usage of (a) diamond nanowire and (b) boron doped diamond electrode in a solution
containing 0.33 mM AA + 0.033 mM DA + 0.033 mM UA.
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Table S1. Summary of the oxidation peak currents and potentials for the detection of
AA, DA and UA using diamond nanowire film electrodes grown at 550-800 °C

electrodes without any additional modification in cyclic voltammograms.

DNW film K
Analyte Electrodes ( : ) ( \'; ;

o n

(C)

550 19.06 0.475

600 12.10 0.216
AA

700 29.86 0.035

800 74.70 0.269

550 50.67 0.245

600 73.39 0.240
DA

700 90.89 0.235

800 77.76 0.265

550 76.54 0.553

600 36.78 0.338
UA

700 91.62 0.367

800 92.62 0.421
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Table S2. Summary of the dynamic range and limit of detection of DA in the presence

of interference (AA and UA) obtained by differential pulse voltammetry using

diamond nanowire film electrodes.

DA dynamic DA Limit of AA UA
Electrode Ref
range (uM) detection (uM) (mM) (mM)
COOH-BDD electrodes 0-30 0.1 0.5 - 2
Attachment of gold nanoparticles to GC
20-145 - 1.5 - 3
electrode
poly (p-nitrobenzenazo
5-25 0.39 1.1 0.13 4
resorcinol)modified GC electrode
Poly (Eriochrome Black T) Film
0.1-0.3x 107 0.08 - 1x107° 5
Modified Graphite Pencil Electrode
This
DNW film (700 °C) 0.5-500 0.34 0.5 0.005
work




Electronic Supplementary Material (ESI) for Nanoscale
This journal is © The Royal Society of Chemistry 2013

Table S3. Summary of previously published results for the detection of AA, UA and
DA using cyclic voltammetry with different electrodes.

Scan Surface Current density
Reference Current (uA) )
Electrode rate area (nA/em?) Ref
electrode
(Vis) (cm?) AA DA UA AA DA UA
BDD/Gold Nanoparticle/
Polyelectrolyte-coated 0.5 SCE 0.07 - - - - 6
Polystyrene Colloids
Carbon ionic liquid 3.80 4.51 14.92
0.5 Ag/Agcl 0.18 21.11  25.05  82.88 7
electrode (125 x10°M) (125 x10°M)  (1.25 x 10°M)
Carbon paste elctrode 0.5 Ag/Agcl 0.18 3.5 4.21 5.20 19.44 2338  28.88 8
Nitrogen incorporated
1.0 Ag/Agcl 0.32 - - - 9
Nanodiamond film
0.7
MWCNT/GCE 0.05 Ag/AgCl 0.07 - - - 10 - 10
(0.05 mM)
22 60 155
Pt-MWCNTs/GCE 0.05 Ag/AgCl - - - - 11
(0.5 mM) (0.5 mM) (0.5 mM)
DNW film (700 °C) This
0.05  Ag/AgCl  0.186 29 (1 mM) 91(1 mM) 91 (1 mM) 161.1  505.6  505.6
work
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Table S4. Summary of previously published results for the detection of DA using

amperometric measurements with different electrodes.

Dynamic range Limit of detection
Electrode (uM) (M) Ref
DA DA
Oxygen-terminated BDD 1-70;0.1-1 0.05 12
tyrosinase-modified BDD 5-120 1.3 13
Overoxidized polypyrrole
0.0005-100 0.0001 14
(OPPy)-modified BDD electrodes
Pt/Graphene/GCE 0.03-8.13 0.03 15
GONR(200 W)/GCE 0.15-12.2 0.08 16
Diamond nanowire film (700 °C) 0.5-500 0.36 This work
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