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Development of advanced biosensing systems utilizing magnetic markers and
magnetic sensors

ENPUKU, KEILJI
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We have developed bio-sensing systems utilizing magnetic markers. First, we
developed methods that can quantitatively characterize the magnetic properties of the marker. We
also show that magnetic-fractionation technique is very useful to select markers that are
appropriate for bio-sensing application. Furthermore, we developed measurement systems that can
measure very weak magnetic field down to pico-tesla so as to enable highly sensitive detection of
magnetic marker. Using the developed system, we performed magnetic bio-sensing, i.e., magnetic
immunoassay and magnetic particle imaging. In magnetic immunoassay, we demonstrated rapid and
sensitive detection of biological targets without using washing process to separate bound and free
markers. In magnetic particle imaging, we demonstrated three dimensional imaging of markers, which
are located 30-50 mm below the sensor, with position accuracy of 5 mm and detection sensitivity of 5

micro-g.
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