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Fig.2 The effect of gold film thickness on the
phase-sample refractive index curves in
the phase detection
The light wavelength is 632.8 nm. The dielectric
constants of the prism, Au film, linker layer and buffer
are 3.08, —13.4+1.4i, 2.25 and 1.82 respectively. The
linker layer thickness is 1 nm, and the sample layer’s is
50 nm. The thickness of the Au film changes from

30 nm to 60 nm. The interval is 5 nm.
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Fig.3 The configuration of the experimental SPR
interferometric system
1) He-Ne laser, 2) pinhole, 3) collimator, 4,5) polarizers,
6) rectangular diaphragm, 7) triangle prism, 8) micro-array
sensing chip, 9) flow cell, 10) beam expander,
11) Wollaston prism, 12) polarizer, 13) imaging lens,
14) CCD camera, 15) computer
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Fig.4 The configuration of micro-array sensor chip
The first and third lines are rIgG spots, and the second
and forth lines are BSA spots.
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(a) interference pattern at 0 s (deionized water)

(b) interference pattern at 30 s (50% alcohol solution)
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Fig.6 Detection results of phase changes during the
process
The input starts from deionized water, switches to 50% alcohol
solution, and then goes back to deionized water. 30 nm gold-
film is used. The entrance and exit of the flow cell are on the

same side.
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Fig.7 Detection results of phase changes during
the process
The input starts from deionized water, switches to 20%
alcohol solution, and then goes back to deionized water.
40 nm gold-film is used. The entrance and exit of the flow

cell are on different sides, but on the same axis.
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Fig.8 Detection results of antlgen-antlbody binding
and dissociation
Corresponding to Fig.4, curves 1 and 3 are the results of the
targets rIgG. Curves 2 and 4 are the results of the reference
BSA.
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Real-time SPR Phase Detection for Protein Micro-array *

YU, Xing-Long WEL Xing WANG, Ding-Xin DING, Xiang LIAO, Wei' ZHAO, Xin-Sheng'

(State Key Laboratory of Precision Measurement Technology and Instrument, Department of Precision Instruments and Mechanology,
Tsinghua University, Beijing 100084;; 'State Key Laboratory for Structural Chemistry of Unstable and Stable Species, Department of
Chemical Biology, College of Chemistry and Molecular Engineering, Peking University, Beijing 100871)

Abstract Combining surface plasmon resonance (SPR) and spatial phase modulation, a real-time SPR sensing
chip was illuminated with a collimated parallel light beam. A Wollaston prism was introduced into the detection
light path, causing the p- and s-polarization components to interfere with each other. The information of
biochemical reactions could be obtained by extracting the phase change from the interference patterns. The sensor
chips, on which the Au film was 30 nm and 40 nm, experimented with 50% and 20% alcohol solutions
respectively to obtain SPR array graph. Subsequently, two proteins, rabbit IgG as positive sample and Bovine
Serum Albumin (BSA) as negative control, reacted with the mixed solution of 0.2 mL goat-anti-rabbit IgG sample
and 1.8 mL deionized water, using Au film of 30 nm. The reaction diagram was also attained. The experimental
results indicated that, with the merits of high noise resistance, high sensitivity, unlabelled and real-time detection,
this SPR method could meet the requirement of protein micro-array detection.

Keywords: Protein micro-array, SPR, Phase detection, Interference of polarized light
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