Detection system of magnetic nanoparticles in
biological tissues by Magnetoencephalography
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ABSTRACT EXPERIMENTAL SET-UP
Magnetic nanoparticles are useful for a wide range of applications from data Power supply
s’rolr'age to medlca||3 imagmg.bThelr' urgque }f‘eab’rulr'es clon‘rr'lollal le size in the nanﬁ-
scale range, possibility to be coated wit lological molecules, response to the - | o MEG-Shielde . .
application ofp a magnetic field...) make the devélopment of a variety of medical ~ 50 Hz Outside MEG-Shielded Room Inside MEG-Shielded Room
applications possible, both for diagnosis and therapy [1-3]. On the other hand, =200 g
agnetoencephalography (MEG) is a non-invasive functional imaging technique that °°

enables the description of the temporal and spatial patterns of brain activity in
resting conditions or related to different basic CO%NI'HV@ processes, by detecting
the weak magnetic fields generated by currents in the neurons [4,5]. The detection MEG (1)
of the weak magnetic fields depends on gradiometer detection coils coupled to a | i
superconducting quantum interference device (SQUIDE}. However, MEG systems are BC-Motor Air vent
not currently being used for the detection of MNPs in biological tissues. = . 0=im

A system to newly detect Magnetic Nanoparticles (MNPs) in the brain and in \OE.
biological tissues will be described. he method uses a commercial L’ | Mechanical
Magnetoencephalograph (MEG) and ofpens new possibilities fo extend the use of transmission
MEG systems to new applications for both diagnosis and therapy of medical | -
diseases, different from its common use in neurological diagnosis. To test the = O“*eé"s'de renlbrane
validity of the system, in this work, we will show its ability to detect MNPs in membrane
biological tissues and their possible use in diagnosis of cerebral brain microinjuries.

The mechanical vibration produces an effective amplitude

modulation of the magnetic field created by the nanoparticles
RESULTS that is detected by the MEG. The actuator part inside the

MEG-shielded room, and is completely metal free. The
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macroscopic samples or objects contaminated with MNPs. Although
there is still a long way up to the real practical application to human
beings, research uses may be immediate.
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