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Accelerated Enzyme-linked Immunosorbent Assay on Multicapillary Glass-assembled Microfluidic Chamber
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Introduction and Results: The development of enzyme-linked immunosorbent assay (ELISA) is of great interest and significance in the food infectious, disease diagnosis and environmental monitoring. Especially, it has increased dramatically and gained popularity in the clinical applications because of its high sensitivity and selectivity. Typically, the ELISA is commonly carried out in a 96-well plate, which requires large amount of sample and reagents, also long time for tedious operations (several hours to 2 days). For these reasons, the development of novel ELISA technologies for rapid immunoassay with low sample consumption is of great importance. Microstructures in micro or nano dimension with high ratio of surface to volume have gained a great deal of attention in analytical and biochemical research. It not only brings rapid and sensitive analysis due to short diffusion distance, but also leads to low sample/reagents consumption owing to small reaction space. In this paper, a novel and accelerated enzyme-linked immunosorbent assay (ELISA) using multicapillary glass-assembled microfluidic chamber was developed. The device was constructed by multicapillary glass plate sandwiched with two pieces of well-fabricated polydimethylsiloxane (PDMS) slides, which formed the chamber array. The inner surface of microchannels was applied to adsorb proteins for ELISAs to realize the principle of micro total analysis with normal scale sample amount. The microfluidic chamber array integrated inpour in/out tubings also made the advantage of low reagent consumption and easy solution passing easy. As a result, the present method simplified the practical procedures of ELISA with fast assay speed, and improved the sensitivity with small sample consumption. Here human IgA was served as a model to be the test analyte to evaluate the performance of the method. Some parameters had been investigated for the optimal conditions in the immunoassay, including the protein adsorption capacity in the multicapillary chamber, the incubation time, flow rate for the washing and so on, finally the calibration curve was established for the IgA measurement under the optimum conditions. At the same time, the human IgA was also measured by the traditional 96-well plate to give a comparison with the presented method. With the ELISA performance by the developed device, the low limit of detection (LOD) for human IgA was achieved at 97.2 pg mL-1, while the analysis time was also shortened to less than 1.0 hour. The sensitivity was enhanced in comparison with the traditional 96–well plate method (625 pg mL-1). Thus, the present ELISA platform is expected to speed up disease diagnosis, and to act as the prompt clinical tool in the future. We expected the present multicapillary glass assembled microfluidic chamber array could be adapted to the high-throughput and rapid analysis of biomarkers and the on-site diagnosis of diseases. 
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