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CAAO films as bioanodes
AAQ preparation

The crystalline structure of the as obtained AAO films is amorphous (see Supplementary Figure 1)
but the structure undergoes several phase transitions with increasing the temperature (Mardilovich et
al., 1995;Mata-Zamora and Saniger, 2005). The transition from amorphous to &-alumina occurs at
temperatures around 850 °C and a slight change of the pore volume takes place due to a change in the
atomic packing. This change in the volume may impede a homogeneous coating of the AAO films
surface. To avoid this problem, the films were annealed at 950 °C for 1 h in air. After the heat
treatment, the structure is changed to &-alumina (see Supplementary Figure 1) and this phase
transition is irreversible, i.e. after cooling down to room temperature, the films show the &-alumina
structure. The pretreatment also serves to clean up the surface of the AAO films from any organic
impurities that might remain after the AAO films preparation process.
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Supplementary Figure 1: XRD patterns of as-prepared and heat-treated AAO films.

Supplementary Figure 2: TEM micrograph of the nanotubes obtained after dissolving the AAO of
CAAQO films.

Surface energy



CAADO films as bioanodes

The surface free energy, y, was calculated by measuring the contact angles between the films and
water and CHl, and applying them to the Owens formula (Hoshikawa et al., 2012):
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Where y% is the mean dispersion force, y? the dipole hydrogen force and y = y¢ + y? is the total
surface energy. The subscript | indicates the values corresponding to the water (y2, yP =29.1 and
43.7miim? and CHal, (y£, yP =46.8 and 4.0 mJ/m?). The subscript s stands for the values
corresponding to the sample.

Electrochemical performance

Reference Electrode:

Working
Electrode

Glassy Carbon

Counter electrode: Rod

Pt

CAAO

Supplementary Figure 3: Scheme of the three-electrode cell used in the electrochemical
performance tests.
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Conductive

Supplementary Figure 4: Image of a CAAO film attached to a glassy carbon rod by the conductive
paste.
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Supplementary Figure 5: Chronoamperometry at 0.6 V vs. Ag/AgCl of the CAAO electrodes in

Mcllvaine buffer solution pH 5. The arrows indicate the time points when the fructose aliquots were
added.
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Supplementary Figure 6: Detail of the first fructose aliquot addition in the chronoamperometry of
Supplementary Figure 5.
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