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Abstract
This review paper presents the recent process in optical biosensors based on surface
plasmon resonance (SPR). In particular, it will be focused on the optical sensors
that employ the change of refractive index as the sensing transduction signal. The
performance advantageous and disadvantageous will be given to the description
of optical sensors structure and their respective experimental configurations. The
application disease diagnosis will be presented. And future expectations of SPR
biosensor are also discussed.
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Introduction
Most of the optical sensors based on surface plasmon
resonance (SPR) are imitated from two main configurations.
Firstly, in the Kretschmann- Raether configuration, a thin metal
layer is sandwiched between the prism and the air. Otherwise,
the Otto configuration, there is a gap between the metal and the
prism. However, the Kretschmann-Raether geometry is more
conventional scheme to generate the surface plasmon wave in
sensing technique [1]. The incident light wave is also transverse
magnetic wave (TM wave) that can be existed on the metal-air
interface and used to excite the SPR under the boundary condition
[2]. Most of optical excitation of surface plasmon is based on
prism [3], waveguide [4], optical fiber [5] and grating [6]. The SPR
wave is described as an electromagnetic wave propagating along
the interface between metal and dielectric medium. For three
layers system, glass/metallic/analyzed solution, the propagation
constant (β) of the surface plasmon wave propagated along the
metal-analyze solution interface and the angular frequency, which
can be described in the following
1/ 2
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Where εbm and εs are the dielectric constants of the metal and
the analyze solution, respectively. ω is the angular frequency of
the incident light and c is the speed of laser light. In the prism
coupling configuration as depicted in Figure 1, an incident light
wave passes through a high refractive index prism and then some
portion of the light is reflected at the prism – metal interface. The
evanescent wave will be generated by the coming laser light and
penetrates into the thin metal film. The propagation constant of
the evanescent wave shows below
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Figure 1: The schematic of the SPR sensor based on prism.

Where θ is the incident angle of the light, np is the refractive
index of the prism. The SPR will be generated by given the proper
thickness of metal film and the resonance angle of light. Thus, the
propagation constant of the evanescent wave will match that of
the surface plasmon wave as shown below
k
=
x
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Disease diagnosis based on SPR biosensor
The SPR sensors have been developed for disease diagnosis
applications by detection of some proteins, enzyme or antigen.
This work has been focused on the detection and classification of
the bio-elements mentioned. An operation of the SPR sensors for
examination the measurement of the target biomolecules can be
classified in four steps including (1) incubate or capture the first
targets, (2) inject the different concentration of the second binding
targets, (3) perform the data, (4) regenerate the sensor. There
are numerous scopes in SPR biosensors such as immunoassays
including
competitive
immunoassay,
noncompetitive
immunoassay, heterogeneous immunoassay, homogeneous
Int J Biosen Bioelectron 2017, 3(5): 00082

Copyright:
©2017 Nguyen

Surface Plasmon Resonance Sensors for Disease Diagnosis

immunoassay via the antigens – antibody interaction, chaperones
in study interaction between protein and protein, screening for
new target to understand the gene expression’s mechanisms and
signal transduction for different binding interactions [7]. The
detection limit of SPR biosensor in a particular measurements
is strongly depended on the size, concentration and binding
characteristic of targets [8]. Recently, SPR biosensor has been
used to investigate the absorption and desorption of IgG to the
sensing surface with modification of protein A [9], monitoring
the effect of glucose, lactate and human IgG [10], self – assembled
using anti-human ferritin monoclonal antibodies for specific
binding of antigens [11], measuring the immobilization of PSAACT mAb and PSA-ATC complex on the PSA sensor surface [12],
display detection of different concentration of fibrinogen [13].
Addition to enhance the absorption of biomelecule or enzyme,
the SPR sensing surface will be modified by thin polymer layer
[14, 15]. Moreover, the covalent binding between antigen and
antibody has also a powerful method for biosensors such as
detection of metamphetamine, detection of low molecular weight
domoic acid, medical diagnostics of human hepatitis B virus
(hHBV), assay of the different poliovirus types [16-20]. Another
important field is study an immobilization of tTGas relating to the
Ca2+ concentration, which is so important in human health [21].
The SPR biosensors offers so sensitive technique, high selectivity
and good regeneration in application.

Future expectations of SPR biosensor

Most of SPR biosensor based on prism with Au deposition on
the sensor surface have been widely used with high resoution,
multi-functionalization groups on the sensing surface, reusability
and high stability. However, it is too expensive and abundant,
leading difficulty in movement and opperation. Thus, focusing
on finding and combination of different materials to generate
new structure of sensor with high resolution and cost-effective
is too specific important for future researches. In paricular, it
will be focused on design and simulation the sensor’s properties
by using the multilayer of different materials such as ZnO, TiO2,
graphene to enhance the multilayer’s properties based on specific
properties of each material for pratical fabrication. Moreover, the
regeneration of the sensing surface is also new trend for reseasrch.

Conclusion

The applications of SPR biosensor used are never be limited
due to rapid development of biosensor. Most of researches are
now focused on an improvement of their sensitivity, detection
limit and operating refractive index range. We have seen that the
SPR biosensor is used for disease diagnosis and extending their
application for heavy metal detection, gas detection in future. In
addition, there are many challenges to develop the new structure
of biosensors. However, SPR biosensor is still the most convenient
device providing easy operation, fast and specific detection in
real-time manner.
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