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Basic Study of Magnetic Particle Imaging Using Optically Pumped Magnetometer
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Fig. 1 Overview of MPI scanner using OPM Fig. 2 Measured magnetic image (z = —50 mm, 500 ugFe)
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Detection of magnetic particles excited by AC magnetic field of 1-10 pT
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Fig. 1 Measurement system for detection of magnetic

particle using MR sensor. Fig. 2 Magnetic field detected by MR sensor from the

MNP samples containing different amount of Resovist®.
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Improved detection of magnetic nanoparticles by using magnetoresistive sensor
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Fig. 1 Measurement setup using flux transformer and Fig. 2 Detected magnetization signals from SPION
magneto resistive sensor. samples (Resovist®).
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Fig. 1 (a) Measurement scheme of gradiometer coil-coupled flux transformer circuit with MR sensor for ir current
sensitive detection. (b) Signal quality of MR sensor output (Vs) and gradiometer output (Vr) for small MPI scanner.
LC circuit of flux transformer filters high frequency-noises of ir. Vs, Vrn, and Hy are harmonic spectra of Vs, Vg,
and excitation field H normalized to its magnitude at frequency f = 0.5 kHz. (c) Decomposition of Vs into 3"
harmonic components (Vs x and Vs, v) for a given DC-bias field Hq. relative to field-free line of head MPI scanner.
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Fig. 1 Prototype of human head MPI scanner with Fig. 2 Phase-sensitive detection of gradiometric head receive
asymmetric gradiometer. Imaging simulation of  coil-coupled MR sensor output ¥, into V; and V,. For n = 3, 3
letter “X” virtual Resovist® phantom under 0.2  harmonic signal (R;) is linearly ¢ concentration-dependent at
T/m and 5 mT/u for f'= 2 kHz confirms unique 75 nV/ugre for 0.1 mL Ferucarbotran sample under 1.5 mT/uo
odd harmonic portraits at f, = nfwithn =3,5,7,9.  at f=2 kHz, while its phase (J3) shows less c-dependence.

— 253 —



26pE - 6 A8 AR PR AEEBEELE (2024)

WUNBEIZ MR & T DA FDRE

V5 87 547 !, Suko Bagus Trisnanto!, K35 2, 7rkfZe=] !
(BRIRESLRA !, #i R 2)
Detection of magnetic nanoparticles dispersed in small area.
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Fig. 1 Measurement setup for Fig. 2 Detected signal voltage from
magnetic particle imaging for small size MNP samples with different Fe-weight.
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