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Research on Na® Ion Content Detection System Based on

Residual Magnetic Immunoassay °
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Abstract : In response to the problems of complex operation, cumbersome steps, long detection time,and inability to accurately quantify
Na" ion content in traditional liquid phase immunoassay,a method is proposed to quickly and quantitatively detect Na” ion content by
utilizing superparamagnetic magnetic nanoparticles to change the relaxation time after binding with Na" ions, thereby affecting the char-
acteristics of magnetic response signals. Based on the high sensitivity and resolution performance of magnetoresistive sensors,a residual
magnetism immune detection system is developed and designed to detect the system performance and residual magnetism signals of sam-
ples bound to different concentrations of Na* ions. The experimental results show that the noise of the detection system is reduced from
109.38 mV to 18.75 mV when the sensor is unloaded, the signal-to-noise ratio is improved by 15.32 dB, the detection sensitivity is
greatly improved,and the Na” ion content can be effectively quantified ,with a detection error within £9%. Due to the fast magnetization
response and simple steps of the proposed method ,the detection can be completed in just 2 minutes, laying a solid experimental founda-
tion for rapid detection of ion content in clinical practice.
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