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Highly selective localized surface plasmon resonance sensor for explosives detection
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Globally, there is a problem concerning growing terrorism activity and lack of suitable tools for sensitive and
selective detection of explosives. A number of attempts were made to address this problem using various
recognition elements and sensor principles [1-2]. Each of such methods has advantages, but overall they
suffer from the fact that it is extremely difficult to combine sensor robustness with high sensitivity necessary
for detecting trace quantities of explosive material [3]. For this reason attention of analytical scientists and
engineers has been focused on the development of artificial receptors such as molecularly imprinted polymers
(MIPs) [4]. MIPs have good binding affinity to relevant forensic and environmental targets, which is typically
expressed in subnanomolar dissociation constants. This work presents a novel portable sensor system for the
registration of molecules of explosives created on the basis of a localized surface plasmon resonance (LSPR)
phenomenon in gold nanoparticle (GNP) arrays together with technology of high selective MIP nanoparticles
(Figure 1). The novelty of the developed sensor type lies in the development of a new generation of high
performance MIP-GNP composites by controlled living polymerization [5]. Optical transduction of molecular
recognition events in MIP-GNP assemblies is based on the measurement of complex refractive index changes
in the composite medium induced by the binding of target molecules to the specific imprinted sites of MIP
under the conditions of LSPR nanoantenna effect. The developed MIP-LSPR sensor allows real-time highly-
sensitive and selective detection of explosives molecules in liquid or gas phases. For example, the 10-12 M limit
of detection for picric acid was achieved.
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