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Multi-Probe Fiber-Optic Evanescent Wave Biosensor
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Abstract A multi-probe fiber-optic evanescent wave biosensor has been developed based on the principle of
evanescent wave while light propagates along optical fiber. A laser diode at 635 nm wavelength is used as the light
source. The biosensor can interrogate five individual fibers at one time. Thus assays for five separate analytes can be
conducted on the same sample. For all the five fibers, sensitivity limit of 0. 01 nmol/L is obtained from the detection
of Cy5 serial solutions with various concentrations. The response curves of five fibers have good consistency, the
relative standard deviation is less than 10%. All the results are comparable with those that are obtained by a
commercial biochip scanner. Real-time fluorescence of human IgG binding to goat anti-body IgG antibody
immobilized on fiber core has been successfully detected.
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Table 1 Measurement results of multi-probe fiber-optic biosensor

Cy5 concentration /(nmol/L)

Fiber No.
0(PBS) 0.01 1.0 10 100
1 0.11675 0.13056 0.18334 0.65344 6. 78393 93. 2840
2 0.11338 0. 13050 0.17034 0.63965 6. 73047 88.9134
3 0.11449 0.12674 0. 16883 0.57417 5.91019 80. 0677
4 0.12678 0. 13902 0.19310 0.68328 6. 94180 83. 4046
5 0. 13004 0.15267 0.23616 0.65610 6.29701 85.1616
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Table 2 Fluorescent signal-to-noise ratio of multi-probe fiber-optic biosensor

Cy5 concentration /(nmol/L)

Fiber No.
0(PBS) 0.01 0.1 1.0 10 100
1 1. 00 1.118 1. 570 5.597 58.106 799. 006
2 1.00 1.151 1.502 5.642 59. 362 784. 207
3 1. 00 1. 107 1,475 5.015 51.622 699. 342
4 1. 00 1. 097 1.523 5. 389 54,755 657. 868
5 1. 00 1.174 1.816 5. 045 48, 424 654. 888
Mean S/N — 1.129 1.577 5.338 54,454 719.062
o/% — 2.85 8.75 5.56 5,02 9.56
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