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Abstract  With the maturity of microfluidic technology, cross-fusion of microfluidic chip technology and optical
microfluidic method in microstructured fiber has gradually formed a new development direction. This paper briefly reviews
how this technology can integrate simple functions by using the special structure of microstructured fiber in the initial
stage. It is now extended to a new stage of functional design of optical fibers based on special needs, in order to realize the
purpose of constructing microfluidic sensing systems inside micro-structured optical fibers. The development of this
direction not only promotes the combination of optical waveguide and microfluidic material detection technology, but also
opens up a new method and a new way to realize the high-sensitivity fiber microfluidic sensor technology in the
microstructure fiber with different detection principles.
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Fig. 1 Schematic diagram of optical microfluidic system". (a) Demodulation channel (red arrow) and one of the six microlens arrays

(blue arrow); (b) embedded optical fiber (red line is the optical path)
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Fig. 2 SPR temperature meter'"”. (a) Hollow fiber filled with liquid crystal medium; (b) structure of the silver coated hollow fiber;

(c) cross section of the hollow fiber after filling uniform liquid
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system (inset: liquid column in fiber)™
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Fig. 18 Photo of the optical fiber'"". (a) Microscope image of a hollow suspended core fiber without graphene oxide (GO) film; (b)
SEM images of the optical fiber containing GO films; (c) SEM of the suspended core coated with GO film; (d) Raman
spectroscopy of GO

O ek = OB B 000 19 L 1) W A B DR £F o
4 B T P, JL S PR R 23 B 2006 B9 £ B i
W, IR JE WA 4000 1Y LB, AN FR LR 10026 19 4
B, 15119 (a) HOWHL R 75 T [ AlOG I #0627 4% i ds o
AR LR B TRE B TR Z AR
ST PRGN R 4L 6 A L T LA R A
SRR R R B e TG IRG H  R CE  ()AE AR

B RAGE o T I SR A AR R T i AT L
TS RS R B AN R R B B S BE (2056 .40%
60 %6 .80 %0 F1 100 %% ) Fil 28 /<38 5 W Wi 21 06 2F 1) i Ik 3
A& 19(b) s, i 244 7 LATEAE i 35 W 3 Ot £F
DAL IS 5 3P P A A AR R B 004 31 2006 2
5 0.6 sHF], I H 4 U 3857 A 28 S5 B B A
TRAFAAE AR E %1% e B Br R e 1k .

2 el
(a) 25000 — (b) 22000
e 20000]0%—J0%]  [o%] fose|  [0%]  food
~ ~ 0%
. - . -
3 200001 oo wT‘ : £ HN 60%
- 20% —
40% 16000
g * o 60% £ ;
%
5 150004 £ 140004 _
£ £ :
= = 12000 foumf
3 3 3
210000 80% | é. 100004 3™ 80%
o - Qe .
C 50004 4>
100% R TR
5000 4 6000 00%4
. T T T T T 4000 . : - -
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.0 02 04 0.6 0.8 1.0
Time (min) Time (min)

P19 Ak it s 25 g B0 Ca) 7 ST U 8 A A A 00 110 1 U 2 A2 SR8 2 AL oS U4 8 o S Tl e 82 2 B3t ) 37 5 () 6 Ol 4 A A7 B
985 4 B IO T A 1 7 A SR 2R T AL L L 9 T2 ) 8 28 il

Fig. 19 Dynamic response of sensor’'”. (a) Response of different concentrations of ethanol for optofluidic sensor with and without the

GO coated on the fiber core; (b) dynamic response of an integrated opto-fluidic fiber sensor device based on GO to the

corresponding ethanol concentration
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