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Highly sensitive biodetection using magnetic phase change caused by fusion of
magnetic nanoparticles and biological materials

Yabukami, Shin
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Magnetic nanoparticles in a liquid phase were aggregated, and an equivalent
magnetic anisotropy was imparted to the aggregates by applying a magnetic field. An external
magnetic field was applied in the direction of the equivalent hard axis, and the high-frequency
complex susceptibility was evaluated remotely. The real part of the high-frequency magnetic
susceptibility increased by approximately 1.4 times, and the imaginary part of the susceptibility
increased by approximately 2 times. This was applied to liquid-phase magnetic nanoparticle
aggregates, and they could be controlled like solid-state devices. By aggregating polymer beads,
which are model microorganisms, with magnetic nanoparticles through a biotin-avidin reaction, the
damping constant was reduced, indicating the possibility of a microbial detection method that
detects changes in ferromagnetic resonance due to antigen-antibody reactions, and biochemical
reactions such as antigen-antibody reactions were evaluated.
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