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Abstract: The sensitivity and dynamic range are main performance parameters of a Surface Plasmon
Resonance(SPR) biosensor with phase modulation. In this paper, the main effect factors on sensitivi-
ty and dynamic range of the sensor were analyzed, and the influence of nonlinear change of phase
difference on the results of real-time monitoring biological reaction was analyzed. A high resolution
SPR system based on a Mach-Zehnder configuration was set up. The phase difference curves of a se-
ries gold membrane thicknesses and incident angles were simulated by matlab software, and the effect
of several factors on the resolution and dynamic range were evaluated. In addition, the real-time moni-
toring of binding reaction between Bovine Serum Albumin(BSA) and BSA antibodies was also demon-
strated. Obtainecl results show that the influence of membrane thickness is significant and nonlinear,

but the incident angle shows little effect on the resolution and dynamic range. The influence of narrow
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dynamic range on biology reaction measurement can be minimized by optimizing some parameters,

such as membrane thickness, incident angle and reactants concentration. Experimental results show

that the sensitivity and dynamic range can be optimized by adjusting gold membrane thicknesses. This

paper analyzed several influence factors of the sensitivity and dynamic range of phase modulation SPR

biosensors. For a light source with 633 nm wavelength, the most optimal membrane thickness is 48

nm when the reaction between BSA and its antibody is measured. In this situation, the dynamic range
is 0. 013 6RIU and the sensitivity is 6. 67X 10 "RIU/0. 01°,

Key words: biosensor;Surface Plasmon Resonance(SPR) biosensor; phase modulation; dynamic range; sen-

sitivity
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Tab. 1 Phase difference results of measurement for twenty
times (RIU=1. 346 700)

WE 1 2 3 4 5
AHAS 171.633 171.106 171.639 171.420 171.311
WHEL 6 7 8 9 10
AHAS 171,156 171.533 171,499 171.327 171.503
V& 11 12 13 14 15
AHAS 171.912 171.141 171,698 171.625 171,441
& 16 17 18 19 20
A 171,078 171.436 171.221 171.681 171. 256
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Phase modulation of SPR biosensor based on Mach-Zehnder interferometer
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Fig. 3 Phase difference curve of different wavelengths
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Fig. 4
brane thicknesses of 35 to 55 nm (simu-
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Fig. 8 Response curve of differential phase after

sequential addition of nonspecific antibod-

y and BSA antibody into sensor head
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