Multi-nanostructured auto-regenerative sensor for H,Oz quantification with enhanced
sensitivity at zero potential
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Hydrogen peroxide (H202) is a common analyte in sensors area, and of great importance for modern
medicine, environmental control, and several branches of industry. Although various techniques have
been found to detect H202, electrochemical techniques are the preferred methods due to their
particular features such as high sensitivity, selectivity, and simplicity. Prussian blue (PB)
(Fe4"'[Fe"(CN)s]a) has the peculiar characteristics of its great electrocatalytic activity and selectivity
towards the reduction of (H202) at low potentials.

In this work we present two nanostructured systems. The first one is a gold disc with drop casted PB
nanoparticles (Au + PBNPs), and the second one, a double nanostructured system consisting of a
gold disc with electrodeposited nanostructured Iridium Oxide and drop casted PBNPs (Au + EIROF
+ PBNPs). Both systems are capable to detect very low concentrations of H20. All measurements
were carried on in a tripolar cell. Amperometric measurements were made at OV DC, by successive
addition of low concentrations of H202. The Au+PBNPs system responds to concentrations as low as
1 pM, while the Au+EIROF+PBNPs systems responds with concentrations as low as 0.1 pM, one
order below. The system measures at OV polarization. This feature makes this system almost free of
interference and electrochemical degradation. The combination of these two nanostructures (EIROF
and PBNPs) improves the sensitivity of the system. On the other hand, it is well known that oxygen
can lower the system sensitivity to H202 (1). This system can respond even in aerobic solutions, so,
it can be applied for the evaluation of H202 in culture systems without the need to degas with No2.
The method employed to synthetize the PBNPs was used for applications in magnetic resonance
imaging (MRI) (2), but not used in the development of sensor systems. This procedure allows to
obtain NPs, which are very stable and attach strongly to the surfaces by drop casting method,
avoiding electrodeposition or other chemical agents such as Nafion® or cross-linking agents to
prevent desorption. Another advantage is that both systems have the capacity to regenerate
themselves in air, since oxygen re-converts them to its electro-active form.

This results show a promising multi-nanostructured matrix for the development of H202 sensors.
Compared to previously reported H202 sensor systems, the Au+EIROF+PBNPs one presented here,
is an interesting proposal due to its great sensitivity at null polarization and its auto-regenerative
capacity.
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