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Label-Free Biosensing Characteristics of Micro/Nano-Fiber Coupler
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Abstract A portable biosensor with high sensitivity is proposed, and the biosensor is based on a micro/nano-fiber
coupler. When the biosensor is used in label-free biodetection, its sensitivity and reusability are studied. A fiber
coupler with the waist diameter of 3 pm is fabricated by the fused biconical taper method, and then the coupler is
used in refractive index detection experiment. A refractive index sensitivity of 1402. 3 nm/RIU is measured in
experiment. The detection results are fitted, and the correlation coefficient of the fitted curve is 0. 99459. The
calculated results of the weak coupling model of the micro/nano-fiber coupler are in good agreement with the
experimental results. The detection limit of 2 pg/mlL is obtained when the micro/nano-fiber coupler is used to detect
goat immune globulin (IgG ) antigen. The reusability of the biosensor is verified by 10 dissociation experiments.
These experiments demonstrate that the micro/nano-fiber coupler can obtain a high detection sensitivity in the label-
free biosensing and has good practical value.
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Fig. 1 Diagram of micro/nano-fiber coupler
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Fig. 2 (a) Simulation result of mode interference of fused fiber coupler model ;

(b) taper waist area of micro/nano-fiber coupler
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Fig. 3 (a) Variation in output light intensity with incident wavelength (a=1.5 pm ,L=3 mm); (b) variation in
peak wavelength with refractive index (a=1.5 ym , L=3 mm); (c) variation in sensing sensitivity with

waist diameter (L=3 mm); (d) variation in sensing sensitivity with waist length (¢=1.5 pm)
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Fig. 4 Schematic of experimental setup of micro/nano-fiber coupler detection
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ig. 5 Results of refractive index detection of micro/nano-fiber coupler. (a ) Relationship between output light intensity and
refractive index ; (b ) relationship between peak wavelength and refractive index
5(a) , ’
1402. 3 nm/RIU, (1390 nm/RIU) s
o 5(b) ) )

o

0306005-4



3.3

6
Fig. 6 Principle diagram of label-free biodetection with micro/nano-fiber coupler
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Fig. 7 Detection results of goat IgG antigen with micro/nano-fiber coupler.
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Fig. 8 (a) Spectral response curve and (b ) histogram of output light intensity after many sensor dissociation experiments
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