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Rapid detection of Streptococcus pneumoniae based on magnetic immunity microfluidic chip
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[Abstract] Objective To analyze the advantages of microfluidic chip based on immunomagnetic bead
technology for rapid detection of Streptococcus pneumoniae and its application in early diagnosis and treatment
of bacterial meningitis (BM). Methods Using polydimethylsiloxane (PDMS) as the raw material, combined
with immunomagnetic bead technology, the magnetic immunomicrofluidic chip was designed and fabricated using
Pro/Engineer auxiliary software. The best injection flow rate and injection time were screened. Immunomagnetic
bead solution was passed through the chip for pretreatment, and then Streptococcus pneumoniae was detected by
immunofluorescence. The capture rates of Streptococcus pneumoniae with different concentration by magnetic immunity
microfluidic chip were compared, and the specificity and repeatability were analyzed. Results The optimal
injection flow rate was 5 ul/min and the injection time was 20 min. The capture rate of Streptococcus pneumoniae
(concentration = 1.5 X 10” ¢fu/mL) by magnetic immune microfluidic chip was more than 90%, and the capture rates of
Escherichia coli and Staphylococcus aureus were both 0, with significant difference (P < 0.01), the specificity was 100%.
The coefficient of variation of the same batch was 1.1%, with good repeatability. ~Conclusions The magnetic immune
microfluidic chip is simple to fabricate and the detection time is short, fast detection can be realized. This method has
a high capture rate for Streptococcus pneumoniae, can solve the problem of complex chip design due to magnetic field
intervention and provide a fast and accurate method for clinical pathogen detection.
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