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Introduction:

Objectives:

Bio-inspired, electronic noses (Figure 1) perform odor detection
through use of broadly cross-reactive sensors in conjunction with
pattern recognition methods. In contrast to the “lock-and-key”
approach, each sensor in this approach is responsive to a variety
of odorants.

The ultimate goal of our research is to study the suitability
of gold nanoparticles with octadecanethiol ligands for use
in electronic noses to distinguish between: (i) polar and
nonpolar analytes; and (ii) different levels of humidity.

Figure 1. Schematic
illustration of the
selective sensing
approach (top panel)
and the electronic
nose approach
(bottom panel)

Results:
 The sensors can distinguish between polar and a-polar
compounds.

Electronic noses allow to considerably widen the variety of
compounds to which a given matrix is sensitive, to increase the
degree of component identification and to perform an analysis of
individual components in complex multi-component (bio)
chemical media.
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Figure 2. Sensor 23 response for polar and non polar VOCs.

 The sensor can distinguish between different concentrations
of humidity.

• Chemiresistors that are based on gold
nanoparticles (GNPs) coated with
octadecanethiol were prepared and introduced
into an exposure system that is connected with a
computing system.
• The GNP sensors were exposed for various conctration
of ethanol, hexane, decane, hexanol decanol,
trimethylbenzene, octane, octanol, cyclohexanone, and
water.
• Changes in the resistance of the GNP sensors were
measured upon exposure to the analytes as well as for
various humidity levels.

Table 1. Sensor 21 response due to different levels of humidity.

 The sensors can
distinguish
concentrations of the same substance.

between

different

• The electrical signals obtained upon exposure to analytes
were analyzed using a “softnose”.
• The ability to discriminate between the various subgroups of the analytes was examined.

The Sensors:

Figure 3. Sensor 26 response due to deferent levels of Hexane.

Conclusions:

Figure 4a. Gold Nano-Particles of Octadecanethiol on integrated electrodes.
4b. Gold nano particles layers between the electrodes.
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GNPs that are coated with octadecanthiol are suitable
candidate for use in electronic noses, mainly those that aim to
work under humidity conditions. The east-to-fabricate and
easy-to-use features of these sensors make them a great
candidate for technological applications.
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