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Experimental Research on Micro-Tube Biosensor Based
on Hollow Optical Fiber
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Opto-Electronics Engineering ., Tianjin University, Tianjin 300072, China)

Abstract Micro-tube biosensor is established with hollow optical fiber and its whispering gallery mode (WGM) is
analyzed theoretically. The principle of bio-sensing based on the change of refractive index is presented. With the
prism of ZF13, WGM of micro-tube is successfully observed by evanescent coupling. The mixture of water and
ethanol is used for experimental research on sensitivity with the change of refractive index of micro-tube biosensor.

At the resonance wavelength of 1555. 0 nm. 2. 2 nm/RIU sensitivity is obtained with 45° incident angle and

21.2 nm/RIU is obtained with 36° incident angle.
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Fig. 1 Cross section of the microtube
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Fig. 2 Schematic diagram of the microtube biosensor
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Fig. 3 Schematic diagram of the experimental setup
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Fig.5 Measured results at the incident angle of 45°.
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(a) resonance spectra at different mass fractions of ethanol;

(b) resonance wavelength as a function of the change of the liquid refractive index in the microtube
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Fig. 6 Measured results at the incident angle of 36°. (a) resonance spectra at different mass fractions of ethanol;

(b) resonance wavelength as a function of the change of the liquid refractive index in the microtube
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