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Abstract. Gas sensor industry, being in constant development, has its own prior-
ities in different fields. One of the attractive challenges is to make a gas sensing
device that through the collected data from the exhaled breath, will make an accu-
rate diagnostic of a potential patient with certain diseases. Researches have been
made on different VOCs in multiple concentrations as being biomarkers to cer-
tain diseases, yet there is still more to discover. Nowadays there are technologies
that can describe the components of exhaled breath, such as gas chromatographs,
which are pretty expensive and have special sample collection systems. Research-
ing a gas sensing structure based on metal oxides could come as an innovative
solution to the field. Mixed copper oxides material has its own research, where
being in different structures and tuned through different processes, can make a lot
of improvement to gas sensor properties. A Cu2O/CuO sample, doped with Sn,
showed interesting results when applying ethanol vapors. Ethanol being known
as an indicator for alcohol level in blood, has also the potential to be a biomarker
to auto-brewery syndrome. A relatively good detection of ethanol vapor was reg-
istered at temperature of 300 °C degrees with the value of response about 220
percent. Thus, a relatively good sample for a potential biomarker as ethanol was
studied which can be further developed and tested for medical devices.
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1 Introduction

A challenging approach in human biomarkers detection through exhaled breath is to
obtain a cost-effective technology that will appeal to every need of the medical field. In
this regard, a relatively new approach in this field are gas sensors based on different metal
oxides as they can be seen in the following studies [1–7]. Following the proposed works,
it can be observed that different materials have different targets and can be adjusted
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Through obtained results, it was concluded that there is a higher selectivity to ethanol
at relative high operating temperatures in comparison with other studied VOCs.

Obtaining a prototype of a potential good ethanol vapor sensor offers new ways to
develop MOX based gas sensing devices for VOCs which will help in clinical trials for
detection of different biomarkers. As it was stated, there is a lot to discover in the field
of biomarkers, therefore making ethanol sensors beforehand could be of much help to
medical researchers.

Ethanol being a potential indicator for both alcohol in blood and different diseases
in oral cavity, has yet to show its potential as a biomarker, therefore appealing to the
challenge of obtaining an ethanol vapor detector could only provide benefits in further
research.

Obtained results in this study showed that the higher operating temperature, the better
is the gas response, namely range 200–300 °C. Thus at 300 °C operating temperature
and with the concentration of only 100 ppm of ethanol vapor, a response of 220% is
observed with a time of 14 s for response and 125 s for recovery.

As a result of this research paper copper oxide nanostructures doped with tin shows
a good potential for being incorporated into portable electronic devices with low energy
consumption for the determination of exhaled ethanol concentration.
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