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A simple cell-based microfluidic assay technology for detection of cell apoptosis
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Abstract  Objective To develop a set of cell-based microfluidic assay technologies and verify them by analyzing the
apoptosis of parissaponin | a natural anti-eancer drug on human lung adenocarcinoma A549. Methods A microfluidic
chip was fabricated by the standard softdithography technology in which a conventional liquid photoresist was replaced by
a dry film photoresist. The designed microfluidic chip had a typical structure of two liquid pools plus one straight
microchannel. The fluid dynamic behavior of this chip was analyzed by ANSYS software. Cells were cultured in the
microfluidic chip using a method called intermittent dynamic culture technique. The pro-apoptosis effect of parissaponin |
on A549 cells was analyzed qualitatively and quantitatively using three strategies: cell morphology change live/dead cell
fluorescence staining and lactate dehydrogenase release. Results The results showed that the fabrication process of the
microfluidic chip using a dry film photoresist based softdithography was simple and feasible. The morphology and
fluorescence staining results showed that parissaponin [ had a pro-apoptotic effect on the A549 cells and there was a posi—
tive relationship between the concentration and efficiency. The quantitative result of lactate dehydrogenase release on the
microfluidic chip was consistent with that performed on the traditional 96-well plate. Conculsion The technologies
developed in this paper have the advantages of simple operation low reagent consumption and can be easily accepted by
ordinary biomedical laboratories without such experiments for toxicology tests.
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