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Mechanism for explosive detection based on antibody-based biosensing elements™***/(reproduced with permission from
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Fig.2 Mechanism for explosive detection based on peptide biosensing elements*"’
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Axons transmit olfactory stimulti to the centre of smell located at the
hippocampus and amygdala located deep in the temporal lobe.
Generation of olfactory sensations

Odorants suction
by respiratory
system.

Inhalation through
the nostrils,
filtration.

Odorants analysis by olfactory system shaped by evolution. Stimulation of
olfactory receptors and transferri ectrical signals further. Transport of
olfactory signal across the olfactory pathway by bipolar cells.

The fibres in these three nerves connect to the brainstem in the
nucleus of the solitary tract and signals are transmitted to the brain
Some fibres also reach the frontal cortex, a site that also receives
olfactory signals.

Conversion of sensory information’s into neural form at the receptor sites when
they stimulated by taste molecules. It is the result of taste compounds affecting
the flow of ions across the membrane of a taste cells.

Substances reaction with taste receptor
cells located on taste buds in the oral
cavity, mostly on the tongue.
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Fig.5 Comparison of mechanism for electronic analogues and biological olfactory systems'**
Ref. [54])
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Advances in Biosensors-based Trace Explosives Detection

WANG Zi-han'?, LIU Wei'?, SHI Ling-yan'?, HE Xuan', CUI Sheng’
(1. Institute of Chemical Materials, CAEP, Mianyang 621999, China; 2. College of Materials Science and Engineering , Nanjing Tech University, Nanjing
211800, China)

Abstract: Explosive TNT is the most important weapon energy source in military activities. It not only has a powerful damaging
effect, but also has chemical toxicity. Even a trace amount of TNT will pose a serious threat to the natural environment and hu-
man health. Therefore, the development of trace explosive detection technology with high sensitivity, high accuracy and fast re-
sponse has far-reaching research significance for protecting the ecological environment and maintaining human health. Among
many trace detection technologies, biosensing technology has the advantages of good selectivity, simple synthesis, fast response
and high sensitivity, and has good application prospects. This paper reviews the research progress of biosensor technology in the
detection of trace explosives in recent years, focusing on the advantages and limitations of five types of biosensors: antibody im-
munity, peptides, aptamers, enzymes and multi-parameter loading. Among them, the sensor prepared based on aptamer has
good affinity and specificity for explosive molecules, the detection limit is 1000 times lower than other types of sensors, and has
good stability, easy modification and modification, and strong structural expansion ability. Future research will focus on the con-
struction of high-throughput trace explosives sensing systems based on bioreceptor components such as aptamers, combined
with neural network algorithms and machine learning to construct biosensors with multiple detection and bionic remote sensing
properties.
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