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Measurement of Fetal Magnetocardiography Signals Using an Axial Type First-order

SQUID Gradiometer System
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We have fabricated a low-noise 61-channel axia type first order gradiometer
system for measuring fetd magnetocardiography (MCG) sgnds.
Superconducting quantum interference device (SQUID) sensor was based on
double relaxation oscillation SQUID (DROS) for detecting biomagnetic
sgnd[l], such a MCQG[2], magnetoencphdogram (MEG)[3] and
feta-MCG[4]. The SQUID sensor detected axia component of fetal MCG
signal. The pickup coil of SQUID sensor was wounded with 120 um NbTi wire
on bobbin (20 mm diameter) and wes a first order gradiometer to reject the
environment noise. The sensors have low white noise of 3 fT/HZ? a 100 Hz,
averagely. The fetd MCG was measured from 24~36 weeks fetus in a
magneticaly shielded room (MSR) with 35 dB, 80 dB shielding factor at each
of 0.1 Hz and 100Hz (comparaively mild shielding). The MCG signd
contained maternal and fetal MCG. Fetd MCG could be distinguished from
maternal MCG by using independent component anadysis (ICA) filter[5]. In
addition, we could observe T pesk as well as QRS wave, respectively. It
will be useful to detect fetal cardiac diseases
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Fig. 2. Separated fMCG and mMCG signd from
measured signad using ICA filter;(8) measured signd,
(b) maternad MCG, (c) fetal MCG.

Fig. 1. Photograph of 61channel SQUID insert

to measure biomagnetic field.
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Applicability of Radioactive *™Tc-O4 Magnetic Fluid to Mdicine
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Magnetite nanoparticles were syntheszed by sonochemica method. In order to prepare hydrophilic magnetic fluids,
technetium pertechnetate (*™Tc-O4) and aginic acid were in turn adsorbed onto the surface of the magnetite particles. The
magnetic fluids were freezed and dried to gather the dispersed particles. The total size of the particles was about 15 nm and
their saturation magnetization value 66 emu/g. In order to apply the nanoparticles to medical science, the particle size
digtribution and the colloidal dispersibility need to be satisfied simultaneoudy with a high saturation magnetization of
superparamagnetism as shown in Fig. 1 [1,2]. The labeling efficiency of radiopharmaceutical “™Tc-O,” was as high as 70 %,
which could be potentially applied to nuclear medicine. Such a percentage value is very high compared with the adsorption rate
12.5 %3] of photosensitizer onto the magnetic nanoparticles.
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Fig. 1. TEM images for fluids of magnetic particles ith and without ®™Tc-Oy labeli
agin-adsorbed (3 with and (b) without *™Tc-O5 with andwl -Oalabeing.
labeling. The inserted SAED pattern reveds high
crysalinity.

REFERENCES

[1]] S W.Lee K.J Woo, C. S. Kim, J. Magnetics, 9(3), 83 (2004).

[2]] Z.G. M. Lacava, R. B. Azevedo, E. V. Martins, L. M. Lacavaet d., J. Magn. Magn. Mater., 201, 431 (1999).
[3]] S. 1. Park,J H. Lim, J H. Kim, H. 1. Yun, and C. O. Kim, |EEE Transactions on Magnetics, 41(10), 4111 (2005).



