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Determination of hydrogen peroxide (H2O2) is highly important for food and pharmaceutical industry, biomedical 
application, environmental monitoring, chemical synthesis and sustainable energy production to name a few. 
Therefore, highly sensitive and real-time monitoring of H2O2 is of significant importance for both clinical and 
industrial applications. In this work, we present an electrochemical sensor, with a novel method of measurement, 
which can enable detection of H2O2 in sub-µM range. Pyrolytic carbon working electrode (WE) with 3D 
microstructures is fabricated by photolithography with SU-8 photoresist followed by pyrolysis. Thereafter, it is 
modified with Prussian Blue (PB) film by electrodeposition (fig.1). The mechanism of H2O2 detection is analogous 
to charge/ discharge cycles of a capacitor (fig.2). First, the PB on WE is electrochemically reduced to form 
Prussian White (PW) resulting in charge accumulation in the PW/PB layer (fig.2 A, charging). Second, the 
electrode is exposed to the solution containing H2O2 at an open circuit while the open circuit potential (OCP) is 
recorded (fig.2 B). H2O2 oxidizes PW producing PB (fig.2 B, discharging) imposing a positive shift in OCP. The 
amount of the produced PB is then assessed by recording chronoamperometric current by applying a step of 
reducing potential (fig.2 C, recharging). Fig.3 shows the charge responses to 100 nM- 1µM H2O2 in phosphate 
buffer. The charge is obtained by integrating the area under the current from the first 2 seconds. The obtained 
results shows that the combination of 3D pyrolytic carbon with the described two-step electrochemical method- 
i) open circuit potentiometry followed by ii) chronoamperometry- can practically provide the same sensitivity that 
is conventionally acquired from platinum microelectrodes in flow injection systems.  

                                                                                          


