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Magnetic Technologies for IEEE Brain Initiatives

Magnetic Imaging
— Magnetic Resonance Imaging
— Magnetic Particle Imaging

— Magnetoencephalography (MEG)

Magnetic Stimulation
— Transcranial Magnetic Stimulation (TMS)

— Minnesota Magnetic Brain Array (MMBA)
Magnetic Sensing
Magnetic (Spin) Neuromorphic Computation
Magnetogenetic

Magnetic Nanofabrication
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IEEE IVIaghetiC >oclietly ETTort
Related with IEEE Brain Initiatives

Special Sessions on Biomagnetics/Bio instrumentation Related with BMI
* |EEE International Conference on Magnetics
* Annual Conference on Magnetism and Magnetic Materials

 Scientific and Clinical Applications of Magnetic Carriers
To plan a joint conference with Biomedical Community
IEEE Magnetic Society Distinguished Lecturers on Biomagnetics
IEEE Magnetic Summer School with a Specific Lecturer on Biomagnetics
IEEE Transaction on Magnetics
IEEE Magnetic Letters

Joint Effort with IEEE Nano Council
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IOWA STATE UNIVERSITY

Dupertment of Eluctricel and Computer Engmecring

Current/Commercial Coil Designs

NeuroStar: Hesed Coil (Brainsway):
+ Figure of eightcoil with a ferromagneticcore . pyitiple coils surrounding the head
+ Goodfocality for cortical Stimulation «  Deep brain stimulation but with large magnetic
+ Treats: Depression field dispersionin the brain
+ Treats: Depression, Parkinson's diseaseand

PTSD
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New Halo Coil Design

+ Aim: increase depth of neuronal
activation achievable with TMS

- Halo coil: Diameter290 mm,
Sturns

- Used in conjunction with - Circular
coil: Diameter 90 mm,
14 turns

- Both coils operated simultaneously

D. C. Jiles
lowa State University

L J. Crowther, P. Marketos, P L Wiliams, Y. Metkhoy, D C. Mes and J H Starzewsk, “Transcranial magnetic stimulation” improved
coil dasign for Seep brain investgation ” J App. Phys, vol 108, no. 7, p OTE314, 2011
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Engineered MRI probes using microfabrication methods for in vivo
Imaging of local physiology - NIST
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Electroplated Ni plates Thin film vapor Thin film vapor
with Cu post deposited Ni plates with deposited Ni shells
three photo epoxy posts

Gary Zabow, Stephen Dodd, John Moreland, and Alan Koretsky,
Micro-engineered local field control for high-sensitivity multispectral
MRINature 453, 1058-1063 (19 June 2008).

Gary Zabow, Stephen Dodd, and Alan Koretsky, Shape-changing
magnetic assemblies as high-sensitivity NMR-readable nanoprobes,
Nature 520, 74-76 (2 April 2015).
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NIST/RSNA/NCI diffusion phantom NIST/UCSF/NCI system phantom

Fat suppress:on with T1 relaxation phantom
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Wide range of diffusion

Signal from
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Developing calibration structures (phantoms) - riducial
and validating quantitative imaging protocols e
for magnetic resonance imaging (MRI);

focusing on standards for cancer, brain, and

multimodal imaging
http://www.nist.gov/pml/div686/grp08/biomagnetics.cfm
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Minnesota Magnetic Brain Array (MMBA)

* Minnesota Magnetic Brain Array (MMBA)
is a magnetic nanostructured device for
stimulating neurons as well as for
recording their activities.

= |t can stimulate neurons locally and
selectively and it consumes low power
than currently existing technique.

Jian-Ping Wang
University of Minnesota
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« Magnetic stimulator is a magnetic nano-wire Farkinson
into which alternating current of the arder of Dystonia

micro-Amps is passed which produces
fluctuating magnetic field due to domain wall
motion. This fluctuating magnetic fizld is used
to stimulate neurons.

Figure: hitp:/fwww.intechopen.com
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Summary

Magnetic Imaging

— Magnetic Resonance Imaging

— Magnetic Particle Imaging

— Magnetoencephalography (MEG)
Magnetic Stimulation

— Transcranial Magnetic Stimulation (TMS)

— Minnesota Magnetic Brain Array (MMBA)
Magnetic Sensing
Magnetic (Spin) Neuromorphic Computation
Magnetogenetic

Magnetic Nanofabrication ] . . L ] ]
— Special Sessions on Biomagnetics/Bio instrumentation Related with BMI

* |EEE International Conference on Magnetics
* Annual Conference on Magnetism and Magnetic Materials

« Scientific and Clinical Applications of Magnetic Carriers
— To plan a joint conference with Biomedical Community
— |EEE Magnetic Society Distinguished Lecturers on Biomagnetics
— |EEE Magnetic Summer School with a Specific Lecturer on Biomagnetics
— |IEEE Transaction on Magnetics
— IEEE Magnetic Letters

— Joint Effort with IEEE Nano Council
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