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Development of a fully-automated microfluidic immunoassay
system "' ¢, TAS Wako i30"' Utilizing disposable microchips

Kazunori Yokoyama", Tatsuo Kurosawa" and Mitsuo Watanabe”

Summary Applications of the micro Total Analysis System ( .z TAS) have been evolving over the
last 20 years, including in the field of clinical diagnostics, in expectation of totally miniaturized system
providing a reduction of reagent/sample consumption, a shortening of reaction time, and other
microfluidics benefits. We have developed such a fully automated immunoassay system by
employing the LBA-EATA method which utilizes isotachophoresis (ITP) followed by capillary
gel electrophoresis (CGE) in microfluidic channels, allowing sandwich immuno-complex formation
and detection of the complex by Laser-Induced Fluorescence (LIF). By incorporating L. culinaris
agglutinin (LCA) lectin in the CGE buffer, the LCA reactive isoform of AFP (AFP-L3), which is
specifically produced by hepatocellular carcinoma (HCC) cells, can be separated from non-LCA
reactive AFP-L1 and measured. AFP-1.3% can be calculated as a ratio of AFP-L3 / total AFP (AFP-
L1+AFP-L3) concentrations. The resulting AFP-L.3% assay exhibited effective assay performance,
including high detection sensitivity, high within-run reproducibility and low instrument-to-instrument

variation.
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Liquid-phase Binding Assay and Electokinetic Analyte Transport Assay
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cv 2.1% 1.6% 2.6%
max 51.5 31.4% 210.2
min 479 29.9% 195.7
range 3.6 1.5% 14.5
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