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The detection of trace concentrations of particular volatile organic compounds (VOC) in an exhaled breath of a human may offer an alternative to screening and/or monitoring some specific diseases. For example, acetone vapours concentration above about one ppm indicates diabetes. A medical screening based on the breath analysis would be dependent on costly facilities, yet, a simple chemiresistor-based detector for a chosen VOC could call into an affordable personal instrument for daily monitoring. 
Our contribution treats sensors based on iron-oxide nanoparticles (NP) films, which demonstrate the conductivity highly sensitive to – among other gases – the trace acetone concentrations. The sensitivity to deep sub-ppm range was attained. We have explored a switching from n- to p-type of conductivity of the iron-oxide NP films in dependence on operating temperature, frequency of the applied voltage, and the doping of the host nanoparticle film by Pd nanoparticles. The sensor response suggests that along the fast response following the adsorption kinetics, a slow conductivity change occurs presumably owing to the formation of electroactive defects in band gap of the iron oxide. The conductivity-change mechanism of such nanoparticle monolayers will be discussed. 
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