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Dear Editor, 

We are Paolo Bellitti, Michele Bona, Michela Borghetti, Emilio Sardini, and Mauro Serpelloni, from the Department of Information Engineering at the University of Brescia, and Stefania Fontana, from COPAN Italia S.p.A. We are submitting our paper for consideration for publication in the 2018 MetroInd4.0&IoT Special Issue of journal ACTA IMEKO.
The paper is titled: 

 “Reconfigurable measuring system for automatic detection of bacterial growth in a specimen processing platform”
Authors: Paolo Bellitti, Michele Bona, Michela Borghetti, Emilio Sardini, Mauro Serpelloni, Stefania Fontana
Abstract: 

The detection of bacterial infections in biological samples represents a fundamental task for human health preservation. This paper describes a measuring system aiming at detecting bacterial growth in Petri dishes, while they are inside the incubator of the WASPLab® specimen processing platform, commercialized by COPAN Italia S.p.A. In fact, the interaction between system and the WASPLab® would enhance analysis process. The proposed system monitors bacterial growth by measuring the impedance related to examined Petri dishes. Furthermore, it can be easily reconfigured according to user necessities. Finally, it has some features that foster its connectivity with the WASPLab® and other devices, developing a structure compliant with the Industry 4.0 model. We assessed system performances through different tests, in which we monitored the growth of S. aureus ATCC 6538, starting from concentrations in the order of 4.5.108 CFU/ml, 4.5.107 CFU/ml, and 4.5.106 CFU/ml. Achieved results show system correct operation both in an ad hoc setup and while working with the WASPLab®. Furthermore, the connectivity between system and other devices allows a user being informed about the analyses on course and acting on the former at any time and even from remote locations.
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In the conference paper, we illustrated a study in which we employed an impedance measuring system to detect bacterial growth in Petri dishes while they were inside the incubator of an automated specimen processing platform, called WASPLab®, from COPAN Italia S.p.A. In addition, we reported some of the obtained results. On the other side, in this extended paper we provide a detailed description of such measuring system (not present in the conference paper). Then, we show in a complete way the tests performed to assess system performances. Such tests comprise a preliminary analysis with an ad hoc setup recreating the conditions achieved with the WASPLab® and further tests in which Petri dishes were incubated in the WASPLab®. We included a description of either used setups and considered test protocols, or achieved results. In this way, extended paper integrates the information provided by the conference paper, giving a complete view of the research activity that had been carried out.
Furthermore, among the authors of the extended paper, we included Michela Borghetti (University of Brescia), because of her experience in measuring system development, and Stefania Fontana (COPAN Italia S.p.A.), because of her expertise in the preparation of samples analyzed during the illustrated tests.

We hope our paper could be accepted for publication in the previously mentioned Special Issue of your journal. 
Thank you very much for your attention.
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