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Comments on the significance and application
sphere of SPR based fiber—optic sensors

Abstract

This opinion pertains to the significance of surface plasmon resonance based fiber—optic
sensors for sensing applications in contemporary research and industrial avenues. The
advantages of these sensors have been highlighted along with a few important examples.
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Opinion

Over past three decades, optical sensors based on surface
plasmon resonance (SPR) as the underlying sensing principle have
established themselves as analytically prominent and highly versatile
sensing tools.? The co-relation of the shift attained in the resonance
parameter induced due to variation in refractive index of the sensing
analyte forms the basis of an SPR based optical sensor which can
be realized on different optical substrates, such as, prism, grating
or optical fiber.> Among these, an optical fiber projects maximum
importance in the avenue of sensor technology because of myriad
advantages and features which are immensely beneficial for sensing
applications. In addition to exhibiting superior sensing performance
demonstrated through high sensitivity, large calibration range, low
detection limit and short response time, fiber—optic SPR sensors
furnish various other advantages, such as, compactness, flexible and
simple probe design and excellent prospects for miniaturization of
sensing probe.* The implementation of SPR on an optical fiber renders
it immune towards electromagnetic interference, and therefore, fiber—
optic SPR sensors can be safely used in hazardous areas. Moreover,
their inherent compactness impart them with online monitoring and
remote sensing feasibilities which are crucial from the perspective of
large scale employment of these fiber—optic sensors at both laboratory
and industrial scales.* These advantages of SPR based fiber—optic
sensors provide them an edge over various other sensing techniques,
for instance, electrochemical, chromatography, fluorescence,
potentiometry, among others. The use of nanostructured materials in
synthesizing the sensing layer specific to a particular analyte broadens
the application sphere of SPR based fiber—optic sensors by providing
them high sensitivity and selectivity.>® In that aspect, various high
refractive index metal oxides have been used to synthesize sensing
layer to enhance the sensitivity of SPR based fiber—optic sensors.>!
The employment of metal oxides having high refractive index has
been carried out in the form of both bulk nanolayers as well as
nanostructures of a variety of shapes.”%!1°

The mentioned advantages and attributes enable the fiber—optic
SPR sensors to be used in a variety of sensing applications in diverse
disciples. These include measurement of physical parameters, such
as, refractive index,'*!! temperature and humidity in addition to gas
sensing applications.* The excellent specificity of SPR technique
towards target analyte has been utilized to probe antigen—antibody

interactions® and fabricate enzymatic fiber—optic biosensors.*”® In
addition, SPR technique has also been used to study reaction kinetics.?
The popularity of SPR technique in avenues other than sensing
underscore its versatility in addition to emphasizing its novelty towards
material characterization. Further, SPR based fiber—optic sensors
are used for the sensing and quantification of numerous chemicals
and biomolecules of commercial and biomedical significance.”!%13
The importance of these sensors also stems from the fact that they
facilitate multi—channel sensing significant from biological point of
view. In that aspect, a cascaded channel fiber—optic SPR sensor has
been reported for simultaneous detection of vitamin K and heparin
such that vitamin K, is sensed on first channel to monitor blood
coagulation while the second sensing channel is specific to heparin
required for the therapy.'*

Conclusion

In view of the indicated advantages, SPR based fiber—optic sensors
hold great prospects for sensing applications in diverse fields of
scientific research and industrial applications.
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