(®)
2021 2023
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This study has been conducted to clarify the effect of the interaction
between magnetic nanoparticle and biomolecules in fluid environments such as body fluids and
biological tissues on the magnetic relaxation of nanoparticles, and to establish the principle of
liquid biosensing based on a method to magnetically detect the modulation of the relaxation. The
results suggested that adjusting the solution environment, such as salt concentration, is important
for efficient and specific detection of the interaction between magnetic nanoparticle labels and
target biomolecules. In addition, even if the interaction between the labels and biomolecules is
nonuniform and the modulation of the frequency spectrum is small, the concentration of a biomolecule

can be estimated with higher accuracy by introducing machine learning into magnetic
nanoparticle-biomolecule cluster distribution analysis, leading to the capability of highly
sensitive detection.
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