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Detection of IgG protein in human urine based on vertical
flow paper microfluidic chip
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Abstract: The kidney is the body’s most important organ and the protein components in urine
could be detected for diagnosing certain diseases. The amount of IgG protein in urine could be
used to determine the degree of kidney function damage. IgG protein in human urine was detected
by vertical flow paper-based microfluidic chip, double-antibody sandwich immunoreaction, and
cell phone image processing. The results showed that using an IgG antibody concentration of
500 pg/mL and a gold standard antibody concentration of 100 pg/mL, the image signal showed
a good linear relationship in the range of IgG concentration of 0.2-3.2 pg/mL, with R*=0.973 3
achieved. A complete set of detection devices were designed and the detection method showed
good non-specificity.

Keywords: vertical flow; paper-based microfluidic devices; detection of IgG protein; human

urine; image processing; detection device
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Figure 1  Structure diagram of pPADs.
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Figure 2 Schematic diagram of the clamping device. A: The overall structure of the clamping device. B:
Top view of the top cover of the clamping device. C: Actual picture of the clamping device. D: pPADs. E:
Schematic diagram of the immune response that occurs in the reactive area.
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Figure 3 Shading devices, fixtures and fill lights.
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Figure 4 Antibody immobilization effect.
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Figure 5 Experimental procedure and shooting results. A: Experiment process. B: APP shooting interface.
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Figure 6 Process of image processing. A: The flow of the image processing program. B: Original image. C:
Grayscale processed image. D: Grayscale inverted image. E: The image after extracting the gray value of the
reaction area and the reference point (the gray value of the rest area is reset to zero).
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Figure 7 Urine sample standard curve.
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Figure 8 Nonspecific binding test.
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