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Development of magnetic nanoparticles-containing TiO; microparticles with
apatite-forming ability in body environment

INIFHE—
Masakam Kawashita®

Wb R E LR, To80-8579 AlETWEE RSN 6-6-12-208
*Graduate School of Biomedical Engineering, Toboku University
6-6-12-208 Aramaki-Acba, Aoba-ku, Sendai 980-8579 Japan

Abstract

We prepared magnetic titania {TiO:) microspheres by introducing magnetite
nanoparticles (MNPs) into the sol-gel process during water-in-oil emulsion. The obtained
microspheres contained up to 46.7 wi% MNPs, and their saturation magnetization and
coercive force were 34,2 cmu/g and 103 Oe, respectively. The microspheres” m vitro
heating efficiency in an agar phantom was measured in an alternating magnetic feld of
300 Oc and 100 kHz. The temperature increase in the agar phantom within 300 sec was
53°C for the microspheres. The excellent heating efficiency of the microspheres may be
attributed to the hysteresis losses of the magnetic particles. The present MNPs-containing
Ti0: microspheres are believed to be promising thermoseeds in bone cement for

hyperthermic treatment of cancer.

Keywords: Ti0:, magnetic manoparticles, hyperthermia
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Rapid fabrication technique of magnetic biomineral particles
for magnetic hyperthermia treatment

hHENE, XERSF DNEE
Maki Nakamura, Ayako Ovane, and Yoshie Ishikawa

EAr AR i A R S TR, TI05-8562 FEEEW-o IR 1-1-1 PR 4
Maticnal Institute of Advanced Industrial Science and Technology
Central 4, 1-1-1 Higashi, Tsukuba, [baraki 305-8562 Japan

Abstract

Simple {one-pot) and rapid {short irradiation time) fabrication technique of calcium
phosphate (CaP) spheres encapsulating magnetite nanoparticles was developed. We
previously reporied the fabrication of calcium iron phosphate spheres by the laser
irradiation of a CaP reaclion mixture supplemented with ferric ions as a light-absorbing
agent. Here, we used ferrous jons instead of ferric ions as a light-absorbing agent and
controlled pH of the CaP reaction mixture by sodium hydroxide, which enabled the
internal crystallization of magnetite nanoparticles into a spherical CaP matrix. The
resulting spheres are expected to have potential for magnetic hyperthermia treatment.

Keywords: caleium phosphate, magnetite, sphere, laser, hyperthermia treatment
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Preparation of | mm size of spherical heating mediators of LazsSraMn xCu, 05 for
temperature-self-controlled magnetic hyperthermia mediators

il &
Takashi Nakagawa

AEXTERFIRLFHEH, T565-08T

FEFEEEMmUBE 2 — 1

Graduate School of Engineering, Osaka University
2-1 Yamadaoka, Surta, Osaka 565-0871 Japan

Abstract
The spherical magnetic materials with isotropic magnetic properties would be
more suitable as heating mediators for magnetic  hyperthermia.  Thus, spherical
LaxSraMng Cud0s heating mediators with the size less than 1 mm size, which show
temperature-self-controlled property, were prepared. By use of these heating mediators,
medical effect of magnetic hyperthermia will be verified in a reproducible manner.

Keywords: magnetic hyperthermia, heating mediator, temperature self-control, perovskite
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Development of high sensitive microscopic Faraday rotation measurement for

detection of iron in cell

A
Masayori Suwa®

RS R EEEREE, T 560-0043  JCRROIF 8P i 3 LLET 1-1
*Graduate School of Science, Osaka University

-1 Machikaneyama, Tovonaka, Osaka 560-0043 Japan

Abstract
We have fabricated a high performance Faraday rotation (FR) imaging microscope by
wtilizing a microsecond pulse magnet, which was constructed with an insulated gated bipaolar
transistor and a 2 pF capacitor. The stability and sensitivity of the observed images were
highly improved more than the previous microscope using millisecond pulse magmet, by
increasing the number of measurements with high repetition rate and negligible effect of
Joule heating. Furthermore, the mechanical vibration of the ¢oil accompanied by the pulsed
current was highly reduced. The present FR apparatg equipped with the ps magnet could
measure an averaged image from 1000 FR inages within 10 minutes under 1.7 T, The high
performance of the present FR microscope was demonstrated by the measurement of FR
images which were able to distinguish between three benrene derivatives in micro-capillaries
and the oscillation free FR images of spherical microparticles of polystyrene and polymethyl

methacrylate,

Keywords: Faraday rotation, Imaging, [ron, Weak Magnetisms, ps pulse magnet
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Figure 1 The microsecond polse magnet constructed in this stady. The photographs of each electoronic
components ( A), (B) and the circuit of the present magnet (C).

12



_ [/ mrad

tfus

Time f ps

Figure 2 The waveform of the pulsed magnetic field. The dependence of the charging voltage on the waveform of
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Figure 3 FR microscope images of PS (A) and PMMA (C) spherical microparticles of 20 pum in diameter. The line
profiles of the FR angle along the dash lincs in (A) and (C) are shown in (8) and (D), respectively.
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Abstract

There is so far no trestment for the failure of vestibular compensation. We see
1000 intractable dizzy patients cach year in our institute. 1% of these patients are not
responded to any of the treatments. These patients suffer the symptoms and new
treatment is mandatoey to improve the quality of life. Dr. Kitoh, who 1s a psychiatrist and
one of the collaborators, is ene of the experts in the field of TMS. The hyper activity in
the cerebellum on intact side is pathophysiology of the failure of vestibular compensation.
We now propose to develop new treatment to suppress cerchellom to alleviate the

symploms.
Keywords: vestibular, TTMS
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Functional magnetic stimulation with intensive swallowing rehabilitation for
post-stroke dysphagia
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WEEESERHCE) AP F—i-a CELRE, T105-8461

W EEE TS 3-25-8

Department of Rehabilitation Medicine, The Jikei University School of Medicine
3-25-8, Nishi-Shimbashi, Minato-En, Tokyo 105-8461, Japan

Abstract

The purpose of this stody was to determine the safety and feasibility of a protocol of
in-hospital Functional magnetic stimulation combined with intensive swallowing
rehahilitation (FMS-ISR) for post-stroke dysphagia. The subjects were 8 patients with
dysphagia caused by bilateral cerchral mfarction. FMS was applied to the suprahyoid
muscles with a parabolic coil. Each patient received over 6 consecutive days. FMS-ISR
induced significant improvement in swallowing ability, laryngeal elevation delay time,
penetration aspiration scale and swallowing quality of life. The in-hospital FMS-ISR
protocol seems safe and feasible for post-stroke patients with dysphagia. The
combination protocol improved swallowing function,

Keywords: magnetic stimulation, dysphagia, stroke.
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A new neuro-feedback method based on the neurophysiological mechanism using
transcranial magnetic stimulation
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The format requirements for the manuscript to be submitted to Japanese Journal of
Applied Physics Education (Oyo Buturi Kyoiku) are described.  The manuseript should
be neatly prepared on Ad-size white papers according to the format requirements. It
should be noticed that they are reduced to BS in size, in printing.  The reduction rate is

£5% in each side.
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mtracortical mbibition, primary motor contex
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Development of an alternating magnetic field generator system
for magnetic hyperthermia

RE =
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Abstract
A deskiop alternating magnetic feld generator system for meagnetic hyperthermia

cancer care has been developed.

The components of the system are a cup-shaped coil

used for breast cancer care, a matching box, and a radio frequency power source.  Smce
the system is operated at a power of less than 400 W, a commercial single-phase 100V
power source is wsed.  The result is that the ferromagnelic beads are heated up to the
thermal death point of the cancer cell by applying an alternating magnetic ficld.

Keywords: magnetic hyperthermia, breast cancer, madio frequency

1. B&

s A=t — TR TS, (REGlE o
AL LTHAEERTWE, Lisl, Mk
R cHLZ L b, BEESEIZHE 0&EHO
BRI E-TVE, TSR S0, e
ISR LAaE SRR T RS, B
TIHRROE, BREERENATHME, Mo
Bkl Ty, Zok 5 o HAmth—3
TiaREL, FOAY » MIB#EIA TSI hh
A, [ReduERE LEMERTS LR
TaRE ST,

oW Ricit, B—iclRoERIbhbh
TG, R TH, —EEREERRNIC L HRE
AraESvD, BB ZnRE A58 1 15—
— I THRATADTO ¥ FEMUETS
ZEEEMLETS, JEHROA st — I THEEE
BEO1/100M2R FTMBEETI LT,
(EbEIS—4F—i0), PABEICIEREE

OREERTT - R R RENREE LTS,

ARl T, AR ESES LED v E
A4 OEEY S al—a ot D R E
this L URARRRRFERETS. TLTaA
AAEERTY, o Y E—# AR ER AR
ooy AOBRNBLUMELRTS.

2. ik

I alb—isa OEREICESE, BRI
A IR RES D, # o FEE 150 mm,
M3 60mm, oA AR F—1, 24 AL
ERLERLTF7—MBC L DoRELE L,

= of A-BEACHERE BT LA o RO ER
YIalb—3ira 2, HEERITY 7
(PHOTO-EDDYjw, PHOTON) (X075, =
A AFEOEREEE L, MHS -2
TEHESE - ERE AT L. SEEiizfv:
RS 250k H: & L, BHEA 7 I RES



PHCEMTELLS, 2mT (20 0c) ORERE
B4 xS0

WAT, al—iarichh@Bonit e
TR AOEREERYS. £7AREE TR
[ i, ID-CAD (123D, Autodesk) [
THEFDE, ID 7Y ¥ — (Dimension 1200es,
Siratasys) (21 0 ABS SRR o Al o PR
fEL, #HA FlEBafas SER)odfnrEE
ML~

A ANERBEVATFLAREOL Y E—F 2
A 50 A—h kAL A, WAl e TF SN
wd A ENIHMRET L. BAREOLHICREE
Ao T R R EEEL,
w b O —& T+ F A4 (N99I3A, Apilent
technologies) % Flb T BB AT o 1

BELE a7 A3 M, MhBHEAming
HBEITH. BHEEX LT, HE lmm OREHR
My—ZFRAot. BEMHIEY—e YT 7
— (R500, Nippon Avionics) & v,

IR

BRI S o L —irg s

Blich o 7oA L-OER T 2 b—ia
RO —WE ST, oA AT 250 kHz, 22 A
HEERRE S TVE, o RliRici-f
EmaEmEHREEE L, 5 mm A o ioa TREHE
MRHEA-de e, Mol oo AT R B i
WEREEL, BRRPEEIAAMHITIE, XL
HELLELFHoMERET T LARL
oot

Ezizi o A pibdRaEE LT, =400
LRI o R RE I RO R RE ST ®
& S0A BLEIs g0 T, S ARSI T 2 mT

(20 Oe) OEEMELHTH LRGN EE
ofc, EREROHEORR, s0A DEEERES
oLz, BLF 150w ok ERHE DA
HETHRLFRIAER, ¥, FERIC 85 A OWR
BEOEWIZI, 400W HHOORESEETHD
D ENREH Lo, 400 W OHRENTHEN
i, FEMAEETENR: AT ENET
ihd, PATLAMBEORESE LT, 400W OO
AR AL, o A0S
SeuFdRar ZAEMETS - LELE.

|

EBl, b7 BHaof @By iSalb—1ial

LAJED2
i J0
LOEOQ e —t— -
o~ G
= . -
= RDOELO
E '\I-\.\_ iy e RRA
— - -
E [ __1-\--15-;._:_‘?_\- s BT
2 soem - =
= 1§ I._-_ ._____T
= e —= :‘rﬁ—ET—q
QDGE=0a
a bli] it

Distance fmm. coil ur[gm {mm}

Ee2. & o7 Bo o PR e

o FE oA ORREHEE

2 l—iraic kDl EEA D
A AV LT, ¥E RIFRRT SRS
ot BoCHS, R TERSITOME
THOANTLS ID FUF—fky, It
A FOEEETIZELELE A FOfFle
#, M1 FIizlg->To4f AH8oiiFmL% R
L. E3IoEE Los adS BiooA 30
R T H o PR ARBETT. T
FFo FEhi oA A4 Fo-TEEEEHEI
LT 02mmELFOEETHY, ELTRIFEN
ETHETAZ L TEL




B3, aofitA FELFD » TR

Loy ey b

4z, BIHAEL-ESERORERERA.

S, Ao SR L, R AR
FriEBZRILATES BESEEOSID, §
YRALFR O G, BEIRA W HF I AL
W TAIAFy— P EAVTEELE.
BE L= AF A% RV TEE 1 mm o E 3
P ORREREREELE. E—i, A
g (Bcpigg b, 30mm) OfrizEs FL,
WA 17 A D6 524 OFYTHEFELE £

hEhomEHD 200 Db 150 W o8 5.

E5ic, BtEkoRe ERic-oW T, meERf
flEE 0 HEoiTo 0WHATELE
g > A% 36 CETRE ER L, 80, 100, 150
W ICTERTh 39, 426, 484, SACLE o,
£, I AE (FEhoiE, 60mm) TR 150W
IT#3sTH IS CRECEE FH CHhotk,

H4. BESERREEE

e
&

e

s f I—
i 14 a0 an aq 5
Ciodl current [Arms)

B6. MR E—2ORRRR

4, B

FEBETH, —EEATREORRAESHE K
&, 81kt o E AN AT A HFT
HrLbIHAELE MEIhE2ATLR, B
Foth 400 W CRIE L, SEHERER Tl aET
Ha5, £ BE BEH BFEAABERD
AT AL S0em @O XIDRES, ZOZ
EnLEAMIERaT AT ARMESS LD
TERrEI TS, B al—aDF
Bhabil, oo AL T RO R R D
BrFEaicEvEETS - LA LBMIE-
=, Tz, a4 ATFEROEETIIRBIAT1
Sy dpat. BEEOMRIC LGP, SRR E
THE LEEHET 5 Ehicid, 27 FEliek
OEE PR EEE, 24 ANEOBESE &
(i3 Al EE S E T D,

LSS
Z 0TI DR S A T S A R R T o
FEITERMLEZ LD THD.

&SR
1) Kenji Kodama, & al. : Proceedings of the 4th
TSME-Internationzl Conference  of Mechanical
Engineering, AMMI041, pp.1-8 (2013),

23



BEESHARNIZRAV:=—RERHFD
MENEHESEITONTOME

Movement representations in the primary motor cortex:
a transcranial magnetic stimulation study

REH H
Masashi Hamada

BORCAE B M M AR IR POE, T 113-8655  MOHE ORI 7-3-1
Department of Neurology, the University of Tokyo hospital
7-3-1, Hongo, Bunkyo-ku, Tokyo, 113-8653 Japan

Abstract
Mon-invasive brain stimolation (NIBS) protocols can interfere with or even
facilitate motor learning. However, it is still unclear whether the response o NIBS
protocols, such as theta-burst stimulation (TBS), can predict its ability to interfere with or
enhance learning of a mofor task. We aim to investigate this question using TBS and a
ballistic finger movement task. We found that ¢TBS/ATBS did not change finger
acceleration, or early consolidation, but ¢TBS facilitated further gains of performance.

Keywords: transcranial magnetic stimulation
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Hamada and Rothwell: The effect of theta burst
stimulation on model free learing.  1st Bram
Stimilation Conferenc, March 2-4, 2015, Singapore.
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27



2) Hamadha et al., ] Neurosci. 2014:34(38): 1283749,
3) Hoang et al., Neuron. 2005;45:201-6.

4) Harmada et al., Cereb Cortex, 2013;23: 1593-1605,
5) Lundbye-Jensen et al, PLos One, 2011;6:e17451.
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Evaluation of effects of electromagnetic ficlds on neural stem cells

HE2ES
Masami Ishido

[ T BT A R S5 A T R EEIEAT, T 305-8506 kW0 < 1IN 16-2
National Institute for Environmental Studies
16-2 Onogawa, Tsukuba 305-8506 Japan

Abstract
There are both advantages and disadvantages in application of eleciromagnetic
fields (EMF): the former is deep brain stimulation for nevrodegenerative disease in

medicine and the katter is the possible association with fumor.

In this study we will

reveal the mechanism of these two actions of EMF, using neural stemn cells.  Since they
have abilities of self-renewal and mult-differentiation, they would turn o be
heterogenous umor cells, seen in general twmor tissues when a single neural stem cell

would be mutated by EMF.

Keywaorda: neural stem cells, 50Hz, electromagnetic fields,
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