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Development of a Magnetic Field Stimulation Unit for Tissue Engineering of
Artificial Cartilage - Bone Tissue
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Abstract

In our study,
cartilage-bone tissue in vitro.

magnetic stimulator was

developed to fabricate artificial

Rat bone marrow mesenchymal stem cells (rMSC) were

cultured in culture plate under magnetic stimulus at 1 min/day for up to 7 days in order to

assess the effect of cell growth behavior. The results of magnetic culture exhibited higher

cell number and ALP activity than those of static culture.

Keywords: tissue engineering, magnetic stimulus, bone tissue, cartilage tissue
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Investigation of cells representing geomagnetism
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Abstract
We tested the possibility that the brain processes information of geomagnetism in

mammalian animals. Using large-scale multiunit recording technique, we recorded

temporal activity patterns of tens of rat hippocampal cells and analyzed whether these

cells show absolute orientation selectivity, (i.e. geomagnetism cell). At least so far, we

found that all hippocampal cells tested did not show apparent orientation selectivity

while they clearly show place-selective firing activity. Further studies are needed to

conclude whether neurons in other brain regions can represent the information of

geomagnetism in the mammalian brain.

Keywords: neuron, geomagnetism, orientation selectivity, hippocampus
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Patterning of Induced Pluripotent Stem Cell-Derived Cardiomyocytes using magnetic
fines

~Development of the generic technology for heart repair
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Abstract

In myocardial regeneration

therapy,

transplantation of iPS-cell-derived

cardiomyocytes (iPS-CMs) have been investigated or clinically applied with the formation

of cell-sheet. In this study, we developed a novel method of constructing functional cardiac

tissues to regulate the patterning of cell alignment. Magnetic nanoparticle-labeled

sympathetic neuron cells (SNs) or fibroblast cells (FBs) were patterned by appropriate

magnetic force. Consequently, in the FBs patterned group, the spontaneous beat-to-beat

intervals were shorter than those in the randomly mixed group. Synchronized Ca2+ transients

of iPS-CMs were observed in the patterned group. Therefore, it is useful to use magnetic fine

particles in in vitro models mimicking cell transplantation.

Keywords: iPS-cell magnetic nanoparticle
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The establishment of new system of magnetic stimulation for overactive bladder
with age
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Abstract
For the treatment of overactive bladder (OAB), antimuscarinic agents have long

been the drug class of choice. However, they can have unpleasant side-effects, such as

dry mouth, constipation, headache, blurred vision and tachycardia. In addition, the drugs

can also be refractory in some patients with OAB symptoms. Therefore, we aimed to

evaluate the efficacy and safety of magnetic stimulation for OAB, as well as stress

urinary incontinence, with age. We confirmed restoration of malfunction in two cases

with OAB by sacral neuromodulation of magnetic stimulation (Nihon Kohden

Corporation, Tokyo, Japan).

Keywords: overactive bladder, magnetic stimulation, neuromodulation
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Prognostic prediction in amyotrophic lateral sclerosis based on transcranial
magnetic stimulation measurements
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Abstract
Motor neuron hyperexcitability potentially contributes to motor neuron death in

amyotrophic lateral sclerosis (ALS). Dysfunction of intracortical inhibition has been

reported and may result in motor neuron death. The relationships between cortical

excitability and disease stage and between cortical excitability and prognosis were

examined, utilizing threshold tacking transcranial magnetic stimulation. Short-interval

intracortical inhibition was decreased with disease progression, and decreased inhibition

was related to survival. Decreased intracortical inhibition may become prominent with

disease progression and play important role for motor neuron death in ALS.

Keywords: amyotrophic lateral sclerosis, short-interval intracortical inhibition, motor

neuronal hyperexcitability, motor neuron death
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Superparamagnetic iron oxide-enhanced magnetic resonance imaging for accurate

diagnosis of axillary lymph node metastases to avoid axillary surgery in patients
with breast cancer
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Abstract
The aim of this study is to evaluate whether magnetic resonance imaging (MRI)

with superparamagnetic iron oxide (SPIO) enhancement accurately detect axillary

sentinel lymph node metastases in patients with breast cancer. Axillary surgery is

performed for mainly axillary staging, but various morbidities such as lymph edema and

neuropathy occur after axillary surgery. Accurate diagnosis using SPIO-enhanced MRI

enables avoiding axillary surgery and subsequent morbidities in most breast cancer

patients.

Keywords: breast cancer, sentinel node, magnetic resonance imaging, axillary staging
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Atomoxetine, repetetive transcranial magnetic stimulation and rehabilitation therapy for

cognitive dysfunction
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Abstract
In recent years, it had been reported that recently-published papers indicated that

atomoxetine can influence brain function in human and been used as the drug to treat ADHD

safely, However, no past studies have been performed using atomoxetine and repetetive
transcranial magnetic stimulation (f\TMS) to treat patients with higher brain dysfunction.

Therefore, this study aimed to provide an initial evaluation of the safety, feasibility, efficacy of

combined protocol of atomoxetine administration, rehabilitative training and rTMS for patients

with cognitive dysfunction. In addition, we have clarified the safety and efficacy of atomoxetine

administration and intensive speech therapy for post-stroke patients.

Keywords: Stroke, Selective noradrenaline reuptake inhibitor, Speech rehabilitation, Brain

plasticity
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Magnetic vibration device for colon capsule endoscopy

HRAEA
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Abstract

Movement of a capsule endoscope in body depends only on the peristalsis and gravity.

Therefore, there is a problem such as prolongation of the examination time. In addition,

observation of the site aimed at is not easy. It is required to control the movement of the

capsule endoscope to reduce the oversight of a lesion. Towards the resolution of the

problems, this research proposes a magnetic guide method using a magnetic guide

magnet. It is guided the capsule endoscope by the magnetic force generated from the

magnetic guide magnet. Assuming the distance between the surface of the body and

digestive organ, the goal of guide distance is 100 mm. Estimates of necessary magnetic

field for the guide of the capsule is 17 mT. This paper reports the design of the magnetic

guide magnet which generate more than magnetic field of 17 mT to a distance of 100

mm.

Keywords: capsule endoscopy, magnetic vibration device, magnetic guide magnet
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Development of a novel rehabilitation method with paired associative stimulation
combined with transcranial magnetic stimulation
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Abstract
The rehabilitation of the severe facial palsy, especially that for a synkinesis remains
to be established. Recently, the paired associative stimulation combined with transcranial
magnetic stimulation was reported to be capable of inducing muscle-strengthening in the
facial muscles as it does in the other muscles, at least temporarily. Here we report a result
of clinical trial of the associative stimulation combined with transcranial magnetic

stimulation as the novel approach for rehabilitation of severe facial palsy, especially that

manifesting synkinesis.

Keywords: facial palsy, synkinesis, transmagnetic stimulation
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Effect of static magnetic field stimulation on the excitability spinal neural circuit.
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Abstract

Transcranial static magnetic field stimulation has recently been demonstrated to modulate

cortical excitability. In the present study, we investigated the effect of trans-spinal static

magnetic field stimulation (tsSMS) on the excitability of the corticospinal tract. A compact

magnet for tsSMS or a stainless steel cylinder for sham stimulation were positioned over neck

(C8 level) on 20 able-bodied subjects. Motor evoked potentials (MEPs) were measured from

first digital interosseous muscle before, during and after the intervention. Compared with

baseline condition, we found a decrease in MEP amplitudes during tsSMS, but not during

sham stimulation. Additionally, during the intervention the MEP amplitudes were lower in

tsSMS than in sham stimulation, although these effects did not last after the intervention. The

results suggest that static magnetic field stimulation of the spinal cord by a compact magnet

can reduce the excitability of the corticospinal tract. Trans-spinal static magnetic field

stimulation could be a new non-invasive neuromodulatory tool for spinal neural circuits.

Keywords: static magnetic field, spinal cord, motor evoked potential, transcranial

magnetic stimulation
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