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Any attempt to mimic the behavior of natural olfaction
is mainly based on the properties of the artificial sensor
units. Since the beginning of artificial olfaction, the
main requirement for sensors has been the partial cross-
selectivity. This trivial feature makes possible the appli-
cation of the combinatorial selectivity principle to the
arrays of gas sensors. The principle of cross-selectivity
can actually be fulfilled by almost any kind of sensor
technology. This resulted in a vast popularity of “elec-
tronic noses” and their application. However, it is
important to consider the kind of the cross-selectivity
offered by sensors technology. Current sensors combines
together the capability of chemistry to synthesize mole-
cules endowed with molecular recognition properties
and a number of solid-state devices that actually mea-
sure the changes in some physical properties consequent
to the chemical interaction event.

From this point of view, it is important to consider
that in practice a number of unwanted interaction can
take place even if the receptor is designed to emphasize
the selectivity towards a particular kind of molecule.
These are mainly driven by Van der Waals forces. Most
of the available transducers cannot discriminate interac-
tions by their energy and since Van der Waals interac-
tions are rather ubiquitous the sensors tend to be highly
correlated. A scrutiny of literature on electronic noses
shows that even in case of large arrays, PCA often is
limited to two variables.

In this presentation, these principles will be discussed
considering the study case of metalloporphyrins. These
are a rather versatile class of molecules whose gas sensing
properties are actively exploited in Nature, for instance
for the transport of molecules such as O2 and N2 in
blood. The possibility to reduce the influence of common
interactions will be illustrated. It has also to be consid-
ered that the reduction of correlation is necessary to
increase the array size in artificial olfaction systems.
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