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Fabrication and Analytical Application of Three-Dimensional Paper-Based Microfluidics for Rapid Detection of Nitrite
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Abstract: Medium-speed qualitative filter paper was employed to fabricate paper-based microfluidics and 3D paper-based
microfluidics were integrated by wax printing-bookbinding method; a nitrite indicator containing 63.4 g/L citric Acid, 8.61 g/L sul-
fanilamide and 2.59 g/L N-(1-naphthyl) ethylenediamine coupled with a lab-prepared colorimetric detection device was used
for nitrite determination. The 3D paper-based microfluidics could rapidly test nitrite, and the image acquired was analyzed
using a gray model for gray intensity representing the concentration of nitrite. The linear range was 0-10 mg/L, with cor-
relation coefficient of 0.9920. The detection limit of the method was 2 mg/L, and the recovery of nitrite from spiked samples
was 91.4%-102.0%. After stored under normal conditions and 4 C for 7 weeks, the color intensity of the paper-based micro-

fluidics for nitrite detection were little change. The 3D paper-based microfluidics can provide a simple, easy to use, low-cost

and sensitive approach for rapid detection of in foods with small sample consumption.
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Fig.1  The location of the nitrite indicator in the microfluidic device
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Fig.2  Schematic of paper-based microfluidic devices
fabrication process

1.3.1.4  Heda s & ) &

i®ceD

EUEPRY

AT

B3  LeplEanEE

Fig.3  Schematic of the lab-made colorimetric detection by printing-

bookbinding method device
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Fig4  The curve between the distances (L) travelled along the paper

channels and time (n =4)
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Fig.5  Gray intensity of the wax on the surface and back of the versus time
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Fig.6  The stability of the lab-made colorimetric detection device
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Fig.7 Image capture time of the colorimetric detection device
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Tablel Recovery of nitrite from spiked samples (n=5)
FREIINE/(mg/L) InbRRIAT-E/ (mg/L) I/ %
2.5 2.55£0.45 102.0
10 10.19+1.54 101.9
20 18.28+£2.28 91.4
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Fig.8  The colour stability of the paper-based microfluidics for nitrite
detection stored under normal conditions and 4 ‘C for 7 weeks (n=6)
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