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Abstract : In this work, we studied indium tin oxide (ITO) modified with partially tethered fer-
rocenyl dendrimer (Fc-DEN) to develop efficient p-aminophenol (AP) redox reaction. The
amine-terminated polyamidoamine(PAMAM) dendrimers can be immobilized onto the ITO sur-
faces via the electro-oxidative grafting of the terminal amine groups. The electrochemical mea-
surements confirmed the electrochemical immobilization of the amine-terminated dendrimers
onto the ITO surfaces. Compared to conventional ITO surfaces, the Fc-DEN modified ITO
showed highly enhanced electrochemical oxidation current of AP even at low potentials with
no significant background oxidation current due to the catalytic activity of ferrocene as electron
transfer mediator.
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Fig. 1. Schematic illustration of the preparation of Fc-DEN modified ITO electrode.
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Fig. 2. An optical microscope image of part of ITO band
pattern of IDA electrode. The 5 mm width, 10 mm gap,
2 mm long IDA electrode contains 25 bands on each side.
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Fig. 3. (A) Cyclic voltammograms obtained on ITO electrode in an aqueous 10 pM G6-NH, PAMAM dendrimer solution
containing 0.1 M LiClO,. Scan rate was 10 mV/s. (B) Cyclic voltammograms of a Fc-DEN modified ITO (solid line)
electrode and a bare ITO (dashed line) electrode in 1 M NaClO,. Scan rate was 20 mV/s. (C) Cyclic voltammograms of
Fc-DEN modified ITO electrode in 1 M NaClO,. (D) Dependence of the oxidation peak current on the scan rates.
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Fig. 4. X-ray photoelectron spectroscopy (XPS) profiles of
Fc-DEN modified ITO: (A) Wide scan, (B) Fe(2p), (C) N(1s).
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Fig. 5. (A) Cyclic voltammograms obtained using a
conventional, three-electrode electrochemical cell consisting
of an ITO working electrode (=3 mm), an Ag/AgCl reference
electrode, and a Pt counter electrode. i) 1 mM AP, ii) S mM
APP, and iii) no redox-active couple. Scan rate was S0 mV/s.
(B) Cyclic voltammograms of the Fc-DEN modified ITO
electrode in the absence and presence of 1 mM AP. Scan rate
was 50 mV/s. (C) Cyclic voltammograms of 1 mM AP obtained
from the bare IDA (left) and the Fc-DEN modified IDA
electrode (right). The potential of generator electrodes of the
bare IDA and the Fc-DEN modified IDA electrode was swept
and the potential of collector electrodes of the bare IDA and
the Fc-DEN modified IDA electrode was held at —0.8 and —
0.6 V, respectively. Scan rate was S mV/s.
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