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High sensitivity and high throughput detection of immune-labeling

magnetic beads via quartz crystal microbalance microfluidic sensor
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(School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240,
China)
Abstract: In view of the importance of immunolabeled magnetic beads in biomolecular detection
technology, it has been the basis of biomolecular detection to find a simple and reliable method for
detecting magnetic beads with high sensitivity and high throughput. In previous reported detection
methods, in order to improve the signal to noise ratio of the detection signal, it is invariably
necessary to fix the magnetic particles on the sensor surface through biochemical functional layer
or separation from the base body fluid. This makes it difficult to develop a multifunctional sensor

and general detection platform for molecular analysis of different magnetic particle markers. Here,



we propose a QCM-based detection technology, which uses the magneto-mechanical coupling
between magnetic beads and QCM under the influence of magnetic field to directly detect the
number of labeled magnetic beads in the solution. The experimental results show that the sensing
sensitivity of the commonly used 0.28um magnetic beads reaches 1.68 X 105 /mL, and the
corresponding molecular detection sensitivity is as low as 104-105 /mL. Moreover, QCM can be
integrated with the microchannel to form a high-throughput and rapid magnetically labeled
molecular detection chip without complex operations such as separating labeled molecules from
solution.

Keywords: magnetic beads, quartz crystal microbalance, resonance frequency shift, microfluidics
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