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Abstract
It is known that cells can modulate their morphology and functions according to

mechanical environment. This is due to the fact that cells can sense mechanical forces

and covert them into biochemical signals, which is called mechanotransduction. Since

cell mechanotransduction is closely related to not only tissue physiology but also tissue

pathology it is important to understand the underlying mechanism. This study aims to try

to more understand mechanosensing mechanisms in sheared endothelial cells by using

magnetic nanobeads.

Keywords: Magnetic nanobeads, Endothelial cells, Remodeling, Mechanotransduction,

Fluid flow
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Development of highly-sensitive '’F MR probes for detecting the trace amounts of
bio-active molecules
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Abstract
The development of ’F MR probes for detecting trace amounts of bio-significant

molecules is reported. In order to improve sensitivity 1000-times larger than those of

conventional MR probes, we sought to develop the target-selective assembly with

paramagnetic hybrid molecules. Finally, we successfully established the detection system

with ultra-sensitive '°F MR probes which are capable of quantitative detection of drugs

and small biomolecules.

Keywords: '’F NMR, probe, amine
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Improvement of long-term stability of an optically pumped atomic magnetometer
for MR signal measurement in ultra-low field MRI
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Abstract
Recently, optically pumped atomic magnetometer (OPAM) has been attracted

attentions as a high sensitive magnetic sensor in low frequency range, which is used in

biomagnetic measurements and ultra-low field MRI. Since OPAM is also sensitive to

magnetic noises, it is important for improving the stability of magnetic measurements

with an OPAM to reduce magnetic noises with frequencies other than the frequency of

the signal.

In this study, we proposed the feedback noise reduction with a frequency

selection circuit. In addition, it was confirmed that the effectiveness of the proposed

method by measuring reference signals.

Keywords: optically pumped atomic magnetometer, feedback noise reduction, frequency

selection
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In vitro formation of cortical layered structure using magneto-Archimedes effect
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Abstract
For better understanding of corticogenesis process, we aim to develop a novel

patterning technique with Magneto-Archimedes effect. With this method, migration

directions of neural cells are controlled in any direction, at any time. First, particles with

similar dimension to neural cell was moved by the Magneto- Archimedes effect, and the

behavior was evaluated with fluorescent imaging. Next, toxicity of the paramagnetic

solvent was measured by live-dead assay. Finally, migration of neural cells was

monitored under a magnetic force control.

Keywords: cortex, magneto-Archimedes effect, cell patterning
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Abstract

This paper described temperature properties of the developed resonant cavity

applicator with magnetic nanoparticles. We have been proposed the resonant cavity

applicator which could heat deep area of patient body without physical contact. In this

paper, first, we described the principle of our heating applicator. Second, we described

temperature properties of the RF capacity applicator with magnetic nanoparticles. From

these results it was confirmed that magnetic nanoparticles did not have influence for

temperature properties of the RF capacity applicator.

Keywords: resonant cavity applicator, RF capacity applicator, magnetic nanoparticles
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Development of wearable brain magnetic field measurement device

using micro magnetic wire
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Abstract
Magnetoencephalogram (MEG) is a non-invasive technique for mapping and

evaluating the functional activity of brain. Unlike EEG, MEG measures the magnetic

field produced by the ionic current of activated neurons. In this study, based on the

features of MI sensor using micro magnetic wires, we expect to develop a novel tool to

measure and detect the magnetic activity of the brain, which could be used without

magnetic shielding room and no need for cooling. To achieve this goal, we build the

wearable brain magnetic field measurement system using highly sensitive MI sensor and

measure some brain activities.

Keywords: Magnetoencephalogram, MI sensor, Brain activity
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Abstract
Recent studies have shown the efficacy of magnetic tracer for identifying the

lymph node involved in breast cancer metastasis. The combined use of magnetic and

other tracers, such as fluorescent dye, is effective for improving the detection rate of

lymph nodes. However, pharmacokinetics in the case of combined use remains to be

understood. In this study, we perform animal experiments to investigate the detection rate

and accumulation of tracers in the lymph node. The results provide a basis for

establishing the combined technique for identifying lymph nodes.

Keywords: sentinel lymph node biopsy, combined technique, magnetic nanoparticles,

fluorescence dye, dilutional effect
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Figure 1. (A) Location of the injection site and right popliteal node.
(B) Transcutaneous fluorescence visible using a near-infrared

camera after ICG administration.”
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Figure 2. (A) Fluorescence intensity from the popliteal nodes. (B)

and (C) Iron amount evaluated by SQUID measurements.”

Table 1. Injection tracer(s), mean iron content, and fluorescent

intensity in each group.”

Group Tracer(s) Iron Fluorescence
content intensity (au)

(IO'g)

I Resovist (5 ul) and ICG (Sul)  7.36 29,430
2 Sienna+ (S uL) and ICG (5 uL) 13.0 36,869
3 Resovist (5 ul) and saline (5 uL) 20.3 -
4 Siennas (5 pL) and sakine (S pL) 113 -
5 Resovist (5 pl) 744 -
6 Sienna+ (S uL) 14 -
7 ICG (5 uL) - 23,987
& Resovist (5 pL) and ICG” (S ub)* 14,1 33,354

Table 2. P-values calculated from unpaired #-tests.”
Groups P-value
Resovist, ICG/Resovist 0.48*
Sienna+, ICG/Sienna+ 0.25°
Resovist/Sienna+ 0.03*
Diluted Resovist/Resovist 0.005%
Diluted Sienna+/Sienna+ 0.49*
Resovist, ICG/ICG 0.25
Sienna+, ICGACG 0.13*
Resovist, ICGYICG o1
Resovist, ICG /Resovist 0.003%
Resavist, ICG /diluted Resovist oo™
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The optimal parameter of rtms in poststroke hemiplegia

5 FF A A x
Tomoo Mano*
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*Department of Neuromodulation and Neurosurgery, Center of Medical Innovation and Translational

Research Osaka University Graduate School of Medicine
2-2 Yamadaoka, Suita, Osaka 565-0871 Japan

Abstract
The previous study reported the effects of transcranial magnetism stimulation

(rTMS) therapy for motor deficits in stroke patients, the mechanisms remain unclear,

particularly regarding which part of the brain is the optimate site for stimulation. By

using a model rat with cerebral ischemic infarction, we show that high-frequency rTMS

application for the affected side and that low-frequency rTMS application for the normal

side. We not only verify the therapy’s efficacy upon motor function, but also identify

products of metabolism by using mass spectrometry imaging and analyzing nerve fiber

with MRI tractography. Ultimately, our results show promise for the further elucidation

of mechanisms in the brain.

Keywords: rTMS, rehabilitation, tractographyt
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Non-invasive Localization of the Origin of Premature Ventricular Contractions
Using Magnetocardiographic Approach

FE EF
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Department of Cardiovascular Medicine, National Cerebral and Cardiovascular Center
5-7-1 Fujishiro-dai, Suita, Osaka 565-8565, Japan

Abstract
BACKGROUND: Although several reports address characteristic 12-lead
electrocardiographic findings of outflow tract premature ventricular complex (PVC), the
accuracy of electrocardiogram-based algorithms to predict the PVC origin is sometimes
limited.
OBJECTIVE: To localize the precise origin of PVC, we assessed 3-directional recordings
on magnetocardiography (MCG) with high spatio-temporal resolution (64 channels).
METHODS: This study comprised 19 patients with PVCs as the target of catheter
ablation. We recorded MCG during PVC and repeated from 3 directions in the supine,
prone, and lateral views at a sampling interval of 1 ms. The origin of PVC was defined
by catheter ablation procedure and divided into 2 groups (right ventricular outflow tract;
RVOT [n=14] and left ventricular outflow tract; LVOT [n=5]). We evaluated the
distribution of current flow of 3-D maps on MCG during PVC and the time delays of the
PVC onsets in the 3 directions to differentiate RVOT-PVC vs. LVOT-PVC.
RESULTS: In the patients with RVOT-PVCs, supine view showed significantly earlier
onset of current than lateral view (RVOT vs. LVOT; 36+6 vs. 1511 ms, p<0.00) and
prone view (23+£5 vs. 15£3 ms, p<0.001) compared with the patients with LVOT-PVCs.
The patients with RVOT-PVCs had more left ward current at the end of PVCs.
CONCLUSION: MCG appeared to precisely differentiate RVOT-PVC and LVOT-PVC.
Further investigation is required to validate the clinical value of this technique.

Keywords: magnetocardiography, premature ventricular complex, origin
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Effect of a magnetic field on biological tissue under supercooled conditions
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Abstract
Under subzero degree conditions, free water contained in biological cells tends to

freeze and then most living things die due to low temperatures. We have examined the

effect of a variable magnetic field on Drosophila under supercooled conditions (a state in

which freezing is not caused even below the freezing point). The aim of this study is the

evaluation of effect of magnetic field on biological tissue in vitro state under supercooled

conditions using cultured cardiac myocyte. The result indicates a possibility that the

magnetic field can reduce cell damage caused due to low temperatures in living things.

Keywords: magnetic field, supercooled, cultured cardiac myocyte
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