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Abstract: This paper presents a paper-based concentration gradient chip to analyze colorimetric glucose assay. The
paper-based concentration gradient chip was fabricated through a wax patterning technique that can design the fluidic
channel by selectively printing hydrophobic and hydrophilic areas. Afterwards, glucose and dilution solutions were
loaded into the inlet of a concentration gradient chip and each solution was then mixed sequentially at mixing channel.
Finally, concentration gradient was formed at each outlet of the chip. To measure the glucose concentration of the
solution in outlets, we conducted colorimetric glucose assay with fixed concentration of glucose solution (0, 5, 10,
15 and 20 mM) and obtained normalized intensity. Subsequently, glucose concentrations of the outlets were calculated
by substituting the normalized intensity to linear regression function based on the normalized intensity of fixed glu-
cose concentration. Finally, the concentration gradient of glucose was formed on the chip with the result of colo-

rimetric assay. The concentration gradient paper chip has the potential to accurately analyze unknown glucose
concentration.

Key words: Microfluidic paper-based analytical devices(WPADs), Concentration gradient, Colorimetric
glucose assay
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Fig. 1. Schematic image of paper-based gradient generator
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are mixed at the mixing channel. Green arrows indicate the
flow direction of each fluid. Mixed sample is contained at
the outlets of the chip.
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Fig. 2. Comparison of flow rate by paper type. (A) Graph of flow rate for each width(2, 4, 6, 8 and 10 mm) in the strip state
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Fig. 3. Gradient generation on the paper-based gradient chip.
(A) A photograph of gradient generation by introducing
dye(the left inlet) and distilled water(the right inlet) on
each inlet. (B) A graph of normalized intensity of each
outlets after gradient generation(n = 3).
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Fig. 4. Intensity measurement of colorimetric glucose assay
with each concentration of glucose solutions(0, 5, 10, 15 and
20 mM) on the paper. (A) A photograph of colorimetric
glucose assay with each concentration of glucose solution(0,
5, 10, 15 and 20 mM). (B) A normalized intensity graph for
colorimetric glucose assay result for each concentration of
glucose solution(0, 5, 10, 15 and 20 mM) (R%=0.9843;
n=3).
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