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Evaluation and establishment of colorimetric signal amplification method for trace heavy metal
ion analysis (Graduate School of Science and Technology, Keio University) O Misaki
Nakagawa, Sera Ohta, Yuki Hiruta, Citterio Daniel'

Microfluidic paper-based analytical devices (WPADs) are regarded as promising tools for
point-of-need testing, because of advantages such as low cost, easy operation and rapid analysis.
However, colorimetric analysis of heavy metal ions using pPADs lack the required sensitivity.
In this study, to establish a highly sensitive colorimetric analysis method applicable to various
heavy metal ions, a basic evaluation of the immobilization of indicators was conducted (Fig.
1). For quantitative evaluation, nickel, zinc, and iron ions were selected as targets, while poly
(allylamine hydrochloride) and poly (diallyl dimethyl ammonium chloride) were used for
immobilization. In addition, a two-layer analytical device, which enabled accumulation of
coloring substances on the paper surface and concentration of the analyte from a large sample
volume was fabricated. This device improved the sensitivity of a nickel ion assay, and the limit
of detection was 0.02 ppm.
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(*p<0.05, **p<0.01)

sC WF1 WF4 541 ° [
Printed || J [ ] l | ] 1
— — 50 |
z0 05 mM| = | | . ] 3
I -75
Zn*imMm || | 1 | | <
—+ i -100
Zn*5mM j‘ ] J j s =3 OSmM FLmVE S
5C WF1 WF4 541

Fig. 1 Color change in Zn?* / Zincon model in combination with PAH and the four types of filter paper
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