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Integrated microfluidic nitrite fluorescence optical fiber sensor based
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Abstract: An in-fiber integrated fluorescence online optofluidic sensor was developed by using a hollow
optical fiber with a suspended core, in which the micro-region of the sensor for fluorescence quenching
reaction was built in the hollow optical fiber. Microholes on the surface of the fiber were etched by a
CO, laser, the fluorescence reagents could be injected into the optical fiber via the microholes and was
mixed to form stable microflows in the fiber. Concurrently, indicator molecules were excitated by the
evanescent field of the suspended core, the fluorescence was well coupled into the core and was detec-
ted in the exited end. The concentration of nitrite was determined by fluorescence quenching reaction
during optofluidic reaction in the optical fiber. Experimental results indicate that the microflows could
flow through the optical fiber in a short time, therefore, the sensor detects the solution concentration

in a fast response rate. Moreover, the fluorescence response of the sensor is nearly linear depending on

Y5 B 83 :2015-03-20; 81T H A :2015-05-11.

EEeHH: BXARB¥ES KT H (No. 61405043, No. 61377085) ; 1 [ 1 1 J5 B} 2 5 4 % W I H (No.
2014M551217) s BIRIT 4 H AR B2 3L 4 W BT H (No. F201405. No. F201338) 5 4 w3 1 3 A B #F b 55
P I H



%8l

X ISR L 4 L T R T LG AT 09 42 1l il PR £ RO PO 1% I 2159

the concentration of nitrate in the range of 0. 1—2. 6 mmol/L, which reveals the feasibility of the inte-

grated in-fiber optofluidic method for trace fluorescence detection.

Key words: microstructured optical fiber; fiber integration;optical fiber sensor; fluorescence sensor;

microfluide sensor
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Fig. 1 Sketch of microholes on surface of optical fiber
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Fig. 2 Microfluidic fluorescence sensor based on op-

tical fiber with microholes on surface
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Fig. 3 Simulation results of flow velocity fleld in fiber
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Fig. 6 Response curve of microfluidic fluorescenc op-

tical fiber sensor
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