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Magnetic Field Analysis for Micro Processing for Internal Horizontal Circular Pipe Utilizing Magnetic
Functional Fluid
Y. Tsukada, S. Ikeda, N. Hiramatsu, Y. Sakurai, H. Nishida
(Toyama National College of Technology)

[ZCHIC

KHEPEEM O R ME ONEREEMTIX, ZOEE 7 EOMEBHFERMEN TV DI EHEIENME T 5, £
D=, ZNEEREN ORI TT 2 HENRRD LN TEY BEKIERGTAE (MCF) %R\l TiEnE
RIN TS, MCF I TRIFED F T 2 REVERORL 7 & i S B TMMERIA TH O | R M ZHIET 2 2 LIk
O R EIRA LIRS 7 VXU T VREER (B2 7 A%) 2K T D 2 LN TE 5, AHFFETIE, MCF
Z T WFERE O T BEGEG O 72D ORESFRT 21T - 72,

BERTOAELER

ZAIVE TIZEBRNC)O S OO FER G STV A H 006 Fig LITR TR O TR 2 i fg i o st
Gl Uiz, TRV VI ROKARBAZ —ERRTEMAE LZHOTHY | Ba X imicEmsnTtsy .,
FEWITANT, B DA S PO T & 72 o TV D, BRRLITFFREMER TH VD | K7 T A 2L > TR T >
TEND, MENE T EL EOBRERESHRWVWERR T 7 AZERKTE W, —F, Hillc#A %%
SLTHEZRZESITD L, Wiy 724
MIOMAAER PSR TE 5 ¥m, M7 e Permzm;&Mignet %oacer
T A2 DERRERA 72 12 10 DHEIRh R
(ZIA) B L7222 L N FEBRAYITH 58 &
o TV A,

PLEX Y | T FEI T G 2 RO H :
BRI & Li-, AR E FOldE % I Linc of magntic force
IRT A—4  UTRRPICARNT L. E5 weelilose &) o e arin
FERE DI EITY 2 & & PR T o
A OREICETHT — X 5155
ZEEEME LT, 2IRITTTO 1
DOFEGMEYT- 0 OFFE EIT R
CEAVINENG (R 2 (OF SN SIANE 2
Wrd B, fRNTAEE 2 i b3 5 > A
T AEE LI,

FERO—F % Fig. 2 12 d, BNEIT Fig. 1 Schematic diagram Fig. 2 Distribution of flux density
149mm TH %, BAEEZ 13mm Ll EE$ 5 ERATFICIIRER T 7 A Z ORFENELS RDRMETH S,
i O RARBE A FEIEAY 180mT & 72> TH Y | BEAMTIN LY RERWAREE LML LR S, ZOEMH
IR ERWHREE AR ZSED X ORFFT XN &30 D,

SEHR

1) H. Nishida, et. al., “Influence of Magnetic Field Distribution on Micro Processing for Internal Horizontal Circular
Pipe Utilizing Magnetic Functional Fluid”, Journal of JSAEM, Vol 22, (2014 in press)

B[T]

MCF

1. 5000e+000
1.4373e+000
1.3750e+000
1.3125e+000
1.2500e+000
1.1875e+000
1.1250e+000
1.0625e+000
1.0000e+000
9.3750e-001
8.7500e-001
§.1250e-001
7.5000e-001
6.8750e-001
6.2500e-001
5.6250e-001
5.0000e-001
4.3750e-001
3.7500e-001
3.1250e-001
2.35000e-001
1.8750e-001
1.2500e-001
6.23500e-002
0.0000e+000

— 104 —



2aF -3 F38MEl HAMK PRI (2014)
PNV ANBRFIRG AT DRSS FE 7] B~ T 7= 3 — 7 #iE D fsdl

Bl BT, AR ke
(Emm s ' — R, BRI
Optimum yoke structure for enhancement of magnetic flux density in Halbach-type permanent magnets
Shinji [sogami, Hiroki Matsumoto
(Fukushima National College of Technology, 'General Education, “Electric Engineering)

1. [FEHIC

BATT 7 F ax—H —F Sf AORERTE LRSS OMERRIL, & JICBE SN Kk ABA RS D1
HEEDARCHRE R LIC K> TRO LNTWD . 5% T A AH A ZXOHE/ NSO IK AT A O /N
e b, PERDBREMWERENSG LR WAEEMEN H D . ZHITKABA NS RAET DRRBEME T+ 5
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Fig. 1 Proposed magnetic circuit model.
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Table. 1 Coil Specifications at 100 kHz . 20 A
Feeding Booster Pick-up
0
Inductance L [pH] 33.1 176.5 25.4 10 100 1000
Resistance r [Q] 0.20 0.20 0.05 Load Resistance [€]
Coupling Factor k 0.07 0.3 Fig. 2 Load characteristics of efficiency at each Input Voltage

ZE 3k
1) F Sato, J. Morita, T. Takura, T. Sato, and H. Matsuki : J. Magn. Soc. of Jpn., 36, 249-252 (2012)

2) T.Takuraetal.:J. Magn. Soc. of Jpn., 35, 132-135 (2011)
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Fig. 1. Concept of resonant coupling type
WPT with multi-frequencies.
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Fig. 2. Voltage waveform of primary power
supply [2].

Table 1. Measured voltages.
A set of transmitting and receiving coils
with f;=120kHz  [dBuVB]

120kHz Primary 29.6
component Secondary  [26.8
360kHz Primary 27.1
component Secondary  [21.8

A set of transmitting and receiving coils
with £;=360kHz _ [dBuVB]

120kHz Primary 22.4
component Secondary  [23.1
360kHz Primary 56.6
component Secondary  43.5
600kHz Primary 30.6
component Secondary  [26.9
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1) EEYE—, BPSE HAEM RS LR AR VT T A, 2T A ¥ L ABENREDR
B2 A NV ORUEMRAT, Rk 25 4R KPR 2 AL SR &R SCEE (2013)

2) T. Futatsumori, T. Nonaka, T. Tetsuya, F. Sato, T. Sato, and H. Matsuki: ~Contactless Power Transmission System
of Station-type Charger in Mobile Device, J. Magn. Soc. Jpn., 36, pp. 131~134 (2012).
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Fig. 1. Proposed station coil in supply side. Radius of mobile coil[mm]
(Left side : Primary coil. Right side : Secondary coils) Fig. 2. Effect of coupling factor by ferrite.
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Weak field detection using MTJs magnetic sensor aimed at ultra-low-field nuclear magnetic resonance
M. Endo’, S. Mizukami?, K. Fujiwara®, T. Nishikawa®, M. Oogane’, H. Naganuma® and Y. Ando*
(Tohoku Univ.!, WPI-AIMR, Tohoku Univ.?, Konica Minolta®)
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1) M. Endo et al., The abstract of the 74th JSAP Autumn Fig. 2 Voltage spectrum of current-biased
Meeting, 16p-P5-1 (2013). MTJ sensor when alternating magnetic field
2) D.Kato et al., Appl. Phys. Express 6, 103004 (2013). with frequency of 2.2 kHz was applied
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N100 and P300 Brain Waves Detection Using Highly Sensitive Magneto-impedance Sensor
K. Wang, S. Tajima, T. Uchiyama
(Nagoya Univ.)

[FL®HIC ZnETiT, 7V AEEIZ X DHABF
AR LA A v E—F 2 (M) rHic &
D, BaT7 AT 4 —F—OR RN EEL <
NTHHM Foxix, BRA v E—F 2t P/
BCHAEMICEN R ERIA LT, AMRREICK
B AR 2 T EERI I B H A RET LT
%o TNETOEBRERNS, it pTREORKE S
DRI FAEL T 2 W RUE 5 S R BEE-CBR T ER AL C
BHTE 52 ENGh->TE R, —J5, SQUIDIZ & /
%, MBS EH O FF TIE, FDOEFORE ST T Measurement Circuit
F—HF—=Thbd, T7°bb, M B HICLVEHIE
2 BEERAT T O EARAE 51, SQUID (2 K 2 FHI ] X
0BG BE 100 ERREE SN RENTZD T —
VRV ATOFEIGA[RETH D, ABFIETIE. M

Ml gradiometer head
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[1] T. Uchiyama, K. Mohri, Life Fellow, IEEE, Y. Honkura, and L. V. Panina, “Recent Advances of Pico-Tesla

Resolution Magneto-Impedance Sensor Based on Amorphous Wire CMOS IC MI Sensor,” IEEE Trans. Magn., vol.
48, no.11, pp. 3833-3839, Nov. 2012.

[2] S.Tajima, T. Uchiyama, Y. Okuda, and K. Wang, “ Brain activity measurement in the occipital region of the

head using a magneto-impedance sensor,” Seventh International Conference on Sensing Technology,
pp.267-270,3-5,Dec.2013.
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Fig. 2 Time series of magnetic wave forms in the
occipital region due to oddball paradigm
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Investigation on method for evaluation of shielding factor of magnetically shielded room applied magnetic
field with low-frequency.Part 3. Placement condition of coil on single-layered shielded room.

Yuta Yoneyama®, Akihiko Sakai', Satoshi Yuuki?, Kunio Kazami?, Keita Yamazaki®, Toshifumi Shinnoh*,
Takao Yamaguchi®, Kazuhiro Muramatsu®
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*Daido Plant Industries Corp., °Saga Univ.)
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Investigation on method for evaluation on shielding factor of magnetically shielded room applied magnetic
field with low frequency. Part 4. Measurement results of double-layered shielded room.
Satoshi Yuuki', Kunio Kazami', Yuta Yoneyama®, Akihiko Sakai’, Keita Yamazaki’, Toshifumi Shinnoh®,
Takao Yamaguchi’, Kazuhiro Muramatsu®
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Improvement of Mechanical Stability and Dispersion of Hollow Porous
Au/FePt Nanocapsules with Thermally Fused Netlike Shell

R. Zhang, Y. Kitamoto

Department of Innovative and Engineered Materials, Tokyo Institute of Technology, Japan

Introduction

A novel multifunctional nanocapsule with hollow interiors and porous Au/FePt shells has been
developed for image-guided photothermal therapy and drug delivery. This architecture has strong plasmon
resonance in NIR range, high magnetic response, and drug loading capability. In our previous work, we
successfully fabricated hollow porous Au/FePt nanocapsules using silica spheres as template and improved
their pore structure and magnetic properties of the thermally fused netlike shell by high-temperature
high-pressure treatment (HTHP) in suspension. However the agglomeration and destruction of Au/FePt
nanocapsules were observed after HTHP. In this work, a silica coating was prepared on the surface of
Au/FePt/silica composite spheres to protect them from agglomeration and destruction during HTHP. The
Au/FePt nanocapsules showed a better dispersion and higher mechanical stability even after removing silica
spheres and the silica coating layer.
Experiment

Firstly, as-prepared Au/FePt silica spheres were modified with Polyvinylpyrrolidone (PVP). Then the
PVP-modified Au/FePt silica spheres were dispersed in a mixture of ethanol, deionized water, and ammonia
aqueous solution. TEOS was added drop-wise to the mixed solution. After being stirred for 2 h, the products
were washed and then redispersed in ethanol. The ethanol solution of silica-coated Au/FePt silica spheres
were HTHP-treated at 573 K for 1 h. The purified particles were stirred in NaOH solutions to dissolve both
of silica coating and silica cores. Finally hollow Au/FePt nanocapsules were purified, and their morphology,
crystallographic structure, optical and magnetic properties were investigated.
Results and discussion

TEM images of the Au/FePt/silica composite spheres at various steps are shown in Fig.1. A solid and

uniform silica coating with the thickness of about 50 nm was prepared on the surface of Au/FePt/silica
composite spheres. After HTHP, metallic nanoparticles deposited on the silica template sphere were
thermally fused together, forming the Au/FePt netlike shell. The influence of silica coating during the fusion
process of metallic nanoparticles was investigated in details by transmission electron microscopy (TEM) and
X-ray diffraction. There was no obvious difference in the fusion process between Au/FePt silica spheres with
and without the silica coating. After dissolving the silica coating and silica sphere, hollow Au/FePt
nanocapsules with the pores of ~40 nm in diameter were obtained. TEM images and data of particle size
distribution showed these hollow capsules have a better dispersion and higher mechanical stability. Magnetic
properties of the nanocapsules were not influenced by the silica coating.

al a2 b1 b2 @ cl c2
"
"‘d

Fig.1 TEM images of Au/FePt/silica composite spheres (al, a2), silica-coated Au/FePt/silica
composite spheres (b1, b2), and hollow porous Au/FePt nanocapsules (c1, c2)
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Synthesis of iron oxide nanoparticles having anisotropic shape
A. Horiuchi, H. Latiff, A. Seki, K. Ota, M. Kishimoto, H. Yanagihara, E. Kita
(Institute of Applied Physics, University of Tsukuba, *Kyoto Univ.)
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1) M. Kishimoto, et al., J. Magn. Magn. Mater., 324 (2012) 1285
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3) S.Yamamoto, et al., Chem. Mater. 23 (2011) 1564-1569
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Synthesis of biocompatible hydroxyapatite-lanthanum strontium manganite hybrid particles
S.Sugita, N.Sakamoto, H.Aono*, K.Shinozaki**, H.suzuki, N.Wakiya
(Shizuoka Univ., *Ehime Univ., **Tokyo Tech.)
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Fig.1. SEM micrographs of LSMO-HAp hybrid particles.
(a) before soaking (b) after soaking in 1.0SBF (C) after soaking in 1.5SBF
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1) A.Inukai, et al, J. Magn. Magn. Mater., 323, (2011), 965
2) Marc. Bohner, et al, Biomaterials, 30,(2009), 2157
3) G-H.An et al, Mater. Sci. Eng. A, (2007), 449
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JRFGH O ARG SRAF I ATREZR~ 7 R Z A T/ K DA RE & FEEVRR

EARZINE, kKT, KEE, =LA Yar 7, B4,
NRTIFY L RT ¥ vTrUw
(B WSL RS, WM BT ZERE)

Development of synthesis technology for particles suitable magnetic hyperthermia in wide magnetic field
and frequency range
T. lwamoto, M. Tokunaga, A. Mizuno, H. Mamiya", J. Cuya, H. Miyamura, B. Jeyadevan
(The University of Shiga Prefecture, *National Institute for Materials Science)
1. %&

WA, BEASOAFN DI VR 2R RE & LT, BT 2 R 2 O 7o BEPE TR IR 2R 5 (MFH) 23
ER SN TWD, EERIZ MFH THWSBGIIHIRARIR & < 295 L7 TORNET / hif O R BT 1T
YIal—ya i TPHLATERLRNY, L, 20OV alb—ya rOSIEITRZ A
ENTVARY, ABIETIE, BT, REREHIE L~ 722 A b/ B2 LA CHERL 2, 20
T KA O IR ALYy T30 D RARIHAT LT- BB 2 HRAICIA SIS T2 Z L 2 A E 4%,
2. BRI

MR G GEE LT, BEFOHEZRR LT, ALA VBRE A LA NLT I U ORGEIRIC, 48R
KL LTEUNT ©F LT & FF— b (Fe(acac)) Mz, ERTLOh#EEE L7705, 280 °C T 2.0 h INEE
10122, 0%, RICRRERRICE L, Wisa i Uiz, B L) 2 b ORI L OTRGE
(I3 1 BEEI(TEM) & IV SEEVRR PRSI | 21 X A2 i m 76 AR 25 B 2 v T,

3. MRLEZ

Fe(acac); DIEEZ AL S5 Z LI XV SEBRIAR7.0-17.4nm D~ 7 x4 A b T K+ DA LT,
Kk % 72 22 PGS TS 31T 2 BB D FE BRI A 3 A L 725 5. SEEIRIAR 16.6 nm D FUEH(Fig. 1) 23 b i WO FsEL
Zor L., & DRI EE(SAR)IZ 88.8 W/g T - 7=(Fig. 2), Rifk 17.7 nm O / kifi%. srftkicz U<, &
WSAREZ R LT, T /R DORAGIIE X AT To & T A, ok & ik LT, Z OFEBHIERS T ORI
JSEINBUR R T2 D MBI LD TR F— DR EZNRE S AT XL F—|CEHWTE L EZ BN D,

d,,=16,6nm
a=1.5nm

hey=8.7 Nm

dyey=15.0 nm

D

i

FEIREEERRR

Size distribution (%)
g

o

cta S PEREMENSSESESZRESD

-iEiiEiittitiziittiit
fiozsugsss

5

i

%
it

SAR [Wig)

E =3

_ I
EEEEETEEEESE

N 8.9 , /&
Fig. 1 TEM photographs of magnetite

nanoparticles with 16.6 nm in diameter. The v
Fig. 2 Heat dissipation properties of (a) 8.7, (b) 15.0, and (c) 16.6

nm magnetite nanoparticles under various AC magnetic fields and
frequencies.

27:
is

e
=
1.
%% £ 1] "
a%“nu- <1 o
™2 o o ] 4
(c) ™ ™ m

inset is a size distribution histogram.

25 3CiHR
1) M. Sutoetal., J. Magn. Magn. Mater. 321 (2009) 1493.
2) T.Kikuchietal., J. Magn. Magn. Mater., 323 (2011) 1216.
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W57 KA R AT DIRE R EIER IS L 57 vk
fEL BEFR, EM 8L ElfE T
(FUMIRE)
Modeling of Volume Distribution of Magnetic Nanoparticles by a Mixture of Log-normal Distributions
Teruyoshi Sasayama, Takashi Yoshida, Keiji Enpuku
(Kyushu University)

1. [FLCHIC

WR~—T—A A=V TR A =T — I T H IR~ — I —DEIE NS Tnd, BA~
— = HWDHBRICIE, ZOMKEHEZ EMICIERTIXLERS S, —FH, B~ —h—IHR T/ b0
BERN SR D08, ZOBEORE I TRV, BR~—h—DRT /i DREIXS 6T 5,

RFEM R~ — I — T D Resovist DWER T/ R T DIRFES A%, 2 DOREMNEIER 54 TET AL
THWE "RHDHB, TOREECONTEHARRES N TV R0 T2, —J7, ZORENAR &R~ —0
—D M-H 1 —7 L 05+ 5 ke LT, BrRMESREE (SVD 1K) Z AW HIE 2B RES LTV 5,
Z ZCARETIX, SVDIEIZ L o THE b IBFE A DR G X OER A0 TE T UL TE 2 MBI OV TR
FET D,

2. Bk
T /R OERI AT DR, RO K 9 RIREREEERDHIHE D LET LT 5,
K
1 (Ind; — p)?
n.(d V=Zw LN(d,; u,,52) where LN(d,; uy, 02) = ———exp | — ——————2
c( c)c - k (c.uk k) (c”k k) \/ﬁakdc p 20_]3

Z 2T, n(d)B I OVIFZENZIER T/ KL OELRNd DR 58 L O824 72 0 OFRFE, KIZERFE5 7
DE— 27 H Wi (ZFE A LN(d,; g, IR ETL AT TH D d DR E Lo T2 & E Iy, R UER oy D
EHRGAITHED . Z DA & SVD IRIC K » THE O N BRSO & DD "z i/ & 2 b i % i
L ZETwBEWa,zRD, 2B, wlE SVD IEIC L > THE LN EBESMHICBWTE— 2742 5d, &
DEREH L,

F AR T, SVD LD R M-H 71— 7 ORSRESFIER 5y O & 2 722579 5 2 & CrHRRZE 2 I L7z,

3. #&8 x 107
4 112 SVD BT K DR T/ KL 1RFE 5341 Of
R VRARCER S CTET ML L2 2R,
SVD JEIZ & » TR LIRS A BV T, d. 2
50nm & 18.9nm TE—Z7NE 6N, ZNEND
' — 7RG 2 RO A1 OFE R A2 1345 %
3.8X10", 4.6X10" TH-otz, K1 OFERE Y, £
FEOAIE 2 DOMEAERL /3 DIR G /AR~ T
WHEFRD, ZOREERLD | Resovist DR T/ 0 20 30 20 50
i1 DIRFE A % 2 DO BAERL A DR G547 d_ (nm)
TEF A LI OE Da BT 25 R85 S Fig 1. Volume distributions of the magnetic
ni-. nanoparticles and the fitting of a mixture of

—SVD 1
Log-Normal

n(dc)Vc (a.u)

o = N W A~ OO O N o

o

log-normal distributions.

BE IR

1) D. Eberbeck, F. Wiekhorst, S. Wagner, and L. Trahms, Applied Physics Letters 98, 182502 (2011)
2) T. Yoshida, N. B. Othman., T. Tsubaki, J. Takamiya, and K. Enpuku, IEEE Trans. Magn. 48, 3788 (2012)
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KT RIS 25 = mii I O R

B B, A A, B W, HH OB, BfE 8
TN K> 2T WG RE AT
Characterization of the Third Harmonics for Magnetic Nanoparticles
Aiki Hirokawa, Shi Bai, Kazuhiro Tanabe, Takashi Yoshida, Keiji Enpuku
Kyushu Univ.

1. Fif
Wk T RiFIT T ) A RO TH Y . ZOEREICHBEREOEANEEZFES L b DIIHE~
—LIEIND, T, BR~—T—) 0 ORIE B %2 FI LTE’*@V% I R - E o iEREL ’Wf%h
T2 MPl (BEEHRLT A A—V ) EMEEN S FEMSEBEZHICE W CER S TWD, Fixk D MPL Y AT
NN GER ﬁ%ﬂﬂ‘/*i%ﬁ)ﬁﬂﬁhm/i@ﬁﬁ)ﬁﬁ{aﬁ%ﬂﬂﬂjL/ ?%6ﬂf_1n”5’3f7 & iy SRS AT E
MR D, AR T, BEEEREEIT O ORI ET VOV THRHF L, VAT AOMREWEEZI Y,

2. BRT/ HFOBE=EARRE
e T /R F OBALRFEIL—fRAIZLL T O Langevin B TR S 5,

L(mB/kyT) =coth(mB/kyT) — kT /mB (1)

2T, miFRiAfOBRE—A L N ThbD, MPLIZET D EEEOR - OREZHAT 5728, Resovist(E
+7 4V ARI 7 7—=)60 ul d@k%{f"ﬁubtuﬁﬂk glycerol ¥R L 72308HT 2 mT,,,, DA ke S & FHIN
L. ZDOBALINEIZ T 25 =@ DR FUREEZE Lz, £0%, mZ X7 A—2 L LTHE
BRIk & (DN E 7 4 v T 4 7 Uiz, Fig LIZFEBFRE PN TOT 4 v 7 4 U T HRERE TR, (a)l3530
WS L AT R BB 2 FHIIN L7z & & | OIXEART D EEEA D & & DERER TH S, m ITHK, glycerol
TENFN33X10AM?, 5X10"Am? &L 722572, (@) TIEEH B OREHIF W T b F25E & B I3 —
L TWDH, (b) Tl glycerol Z RN L 723 AEHI B W CTRRE NS A B D,

3. #5
Resovist D = EafE R4 JE U, Langevin B L Ok A 1T - 72, SR Z BN L 723N I 2B il & B

FEA—E L= b DD, glycerol ZUI L2 EHZ B W TII R X e T3 A Hiv, > T Langevin B30Tl

glycerol I CTORL - DIR DTN ZFH AP T RWZ & bho Tz,

le —— i

() N O exp. (with Water)
3 O exp. (with glycerol)

~_~
=3
-

O exp. (with Water)
O exp. (with glycerol)
Langevin(m=3.3 e-18 Amz)

Langevin(m=3.3 e-18 An) 0.8

Langevin(m=>5 e-18 Amz)

0.5

Langevm(m—S e-18 Am )

0.6

Normalized third harmonics Signal
Normalized third harmonics Signal

0.4
0
0.2
0.5 0 | | | 290
o 1 2 3 4 5 6

B (mT) B, (mT)
Fig. 1. Dependence of the third haronic signal on the DC field. DC field was applied (a) padrcaﬁel or (b) perpendicular to the AC

field. Symbols are experimental results, while solid lines are calculated from (1).
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Wk i A A= T ‘/XTAO)WJJEF'H%J\@ 2l

HoAs RN EAE B — ER B MR
UM KRZREFERE > AT LEREEAT)
Improvement of Spatial Resolution of Magnetic Nanoparticle Imaging
Shi Bai, Aiki Hirokawa, Kazuhiro Tanabe, Takashi Yoshida, Keiji Enpuku
(Graduate School of Information Science and Electrical Engineering, Kyushu University)

[FLHIC

T SR A A= 7 (MPI) 1IREAT /BT (MNP) OIERRIERALISE 2RI L7z 8 LUWMKRNZ W
N TH 5, MPHIANTG 3T D MNP ORI E Z BT 2720, @l @lE, seetkia s
DOFENRH Y | IEFELZ L OMEFICER SN TS, 72120, ZOMALISERE 5133 o 7 VL TR
MEIA< B SN D720, ZERISIREENRET D Z LN MPI DA TH D, 2T, Foxlid MPI DZER 45 fiike
DOUFEIZER LT D, HATHFIETlX, AC RIS & B AT 5 FIANCE%E L7z DC AW 26 5 = & 322
M FRREDUGEICE R CThH D = L 2R L7120, Lav L, W EAREE 2333 7= 11 mm D225 iee (E
ﬁ®#m%)Lﬁ%%ﬂﬁﬂoﬁe$ﬂﬂfi%ﬁﬂh IZHESWT, BDABRBZREOARSEHZREL, &

DI fREEEmO L L HiF LT,

RELIST4IVFaqN

MNP |2 AC e 2 N4 5 & W OAVAE B 0338 A3 2 23, 58 WO ELTRIESS D3N B & iR BaFnk BE
ﬁ@%ﬁﬁ%ébﬁ<ﬁéo;®%@%ﬂﬁbf\¢@#OmTT%éDC@%M%%ﬁ%é;kT\MMP
15503 L% H.0E (Field Free Point, 15 FFP) ([ZIREH K S, Zd FFP, Bl HE 523 2 RO K& S
DMEFHES O AR TR E D, ABFTETIE, SR THEWZHEL 0.8 mm, 200 Turns @ 7x 7cm IE5E A )L
WO~ HABIGANER S 7T 4= baA Vv EE- LTz, 207757 4= baAf VORETE
B S Az Hn A OmT OBEAVELG IX X, y FICHWERAR N H Y, TOMRSII1X0.1 T/ m@ 1A ThH D,

BEEA A =DV T LER
FATHFE THEEE LT2 MPI S AT MCATEWER L 72 7 F T = haAf VvaEFEL, A A=Y v VT ERET
ST, BMUMEAMGIR Z B 570, 79T 4= baA LI 8A @ DC &z LT 0.8 T/Im OHEEMESE %
LTz T 7T hn 5 AC FEERESIE B, =1 mT @ f=22.75 kHz, B 2.1 mm HIRDRESRICEA LY
> 7V (Resovist : Fujifilm RI Pharma) D & &1 100 n g Th 5, Fig. LIZ=2>DH > 7L % [#fE 10 mm THELE L
L EDOE=EmMBIZ L DA A—V IR THD (it = AL X0 35 mm BEd 72 i),
Fig. 1(a) 1X5e1TAFZE THW 24k 0.4

®) Tim OBEBMESZ WO A XA —T
15.00 15.00 TRERTH B, —ODH L T ILENRL 5D
WTWABZENRZA,

Fig. 1(b) IZAHL 0.8 T/m D #H 7= 72 A
BERNA A= TR TH S, =D
DOYF TR LN HEES L TWA, B
1500 Y TNNEIZ BT BIE T OERIZR 4

| ] e
1500 -5.000 5000 15.00 -15.00 5000 5.000 15.00 mm T, ZEMEREZE 2 {50l B b m T,
Z — + X(mm)

2% 3CHk

Fig. 1 Contour map of the magnetic field generated from the three
MNP samples with spacing of 10 mm. The gradient field is (a) 0.4
T/mand (b) 0.8 T/m.
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fttE T/ LT D FIERRTE IR UGB &
MWIAA=D U TNIBTDHT—T 4777 b
MEIRY, NFFx R Ix¥T U~
(ks psn, *RB RN
Non-equilibrium and non-linear magnetic response of magnetic nanoparticles
and artifacts in magnetic particle imaging
H. Mamiya and B. Jeyadevan*
(NIMS, *The University of Shiga Prefecture)

(R EECIER IS @72 b L —T—Th D 5E IS & R, IRPNIZIARTE L W Rk 1
D, NMEEREGIHEBRT DBMEICEEZ A, BPAZBERHERBICE > TR/ A—V 7 LIS 295
WFFEICEANRNEFE - TS, ZOMRIA A A—T 07 MPI) EFFIEN D MEIE T, RTFE LS RZELEA
KNGy Pl o AT LRI U CREMET 2R 2 DA ERNCERE S B 2%, K405 KIBE O ik %
A3 2. Zobx, BES  RrRERICELL TR ONDEREOIRNE L ITRRY, Wil OE 513
PF 2R 2B AR b ORFEELND. Tz, FEBICL > THbaffisEs L, 205
FITIHA D OT, BEXRNCEWZG ARy NEEO HLENZEBIET UL, DADA A=V 70 REE 72
. MPTIE, 29 L7EAFEAZFIALTEmAELETHD.

FERICH S FERNDON T Z O MPT BFZETIE, Bk /R I3 BRI (EMICh) e RESHh, B
PERERE D 72U GBS T F M C Langevin B CTRRIB SN D & LTA A—URERINTE 7. Lo, Bl
DOF R FICIIBKBRFHRLTHEEL, Z0HE, TN BFEHES L EOMAINRELE 25133 T
b5, Fiz, BHW), TRbOLBLESGEHOME DFET H70 6, i HFOREEZBEH TE 2. £ 2T,
P X, BRI O KIBIE O RIS E 8B FE L, T E TERHESNTE 2L RNWEED WPT ~D
EEEHONETH I LR AT

BAEFEIE, A%, BUEm L2 B L CRANEREZE X 505 10 nm 225 20 nm ORLEESLT /Rt %&
xtg e Lz, £9, BILELDEOEME 7 XLl BE, ZOKREX ITIHHBKT— AV bOm X BHELES
HHZ A SN TV DEE LT, Bl EAT72 2 REEM OBIE R OER & L ORI INE 2 BEat R L
F7o, FEHACE L TIE, FRT, FHHAR Y b OBIEICKH 2B BT R RIS A DEAIZIER
L, BEAxRHEDORBETTOY I 2 b —yarZiTolz. B, BEDTCHESNIK F-EBELZZE LT
Wi OMAEERITES L.

Rtk 2 R DEKISE D 3 KSR, K% 10 nm > HH LTV < LIREEMICIEICHE R T 5.
ZD%, 15 miEETRKELZ VAR, ALRD. ZhuE, RITPEREEEDZE CIRAN BRI b 2
TUVAPELZ EICHRT D, Fo, RIEHEIGIRENKEWEEE —~ =3 ¥—I2 X 5 BRI kERE
OEBIENKENZD, —EDOKE SOK T CTIHEESGIRIE CEZNEA, BEGIEECEL RS, B
RFATIC AN CTIRE TR R VIR T 5720, ZORERIE, KEM L2 B L CRE R4V
B, MEREICL > UEBOMMENKIENEE S5 2 RLTWN5.

—J7, BHRICE L L, BIMEEF T 28T ) R OIS DN T - T Langevin B CTRiaR
ENT, BALBRZGEOMZKGFT D EORBRRE N1, T7bb, FBEWGAR Y MY 5 LLEITO
B LR TIIR LRSI LM L CWA DT, BGEZEM L CHEmN T VX AR B ET
DO, BRISED 3 WEREAEIE, LIRS D> T EBER oM X 1Tk & <EET S, ROl
BT —ENTT /R TFTHw-o< D EEIET S EOWELEXEDLEIIL, ZOMRIE, DFEERE
Mz B8 L CEBSG AR Yy M & EE CHIELTES G, BRI EREERGFENRBEND Z 2R LTV,

PlbEo X olz, #etET /7R3 ERIcE (Rmie) <R nE LTy Ialb—arziro L, Zh
FTEREINT I o2k ) BRFEEBNAL L. W2, [ERD X 51245 T Langevin BAETZ S HE L TA
A=V EBRTIUL, BT —7 47727 bRELDAREMDRSH D Z b iz,
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AEFAGIFEIAING & 0 FE A4 2 b B D
BRAERFFR] (2 B9 5 A oE

AR, T, JEEE S, UARFER
(RBREE)

Study on delay time of sonic wave emission from magnetic nanoparticles
stimulated by alternating magnetic field application
L. Ishida, T. Nakagawa, S. Seino, T. A. Yamamoto,
(Osaka University)

1. BRER

Wt 2 RIS ANI ARG 2 FUINT 5 & | K- BRSO 2 (5O B R o& 8 235
FL S5 &V D B R EEZNR” A 2008 TG STz V, S BRI L T b F ISR S
5 FETICIEFICE VIR GRIERF) NAEL D Z ERHLNITR STV D 2, A TIL, Z OBERBIEREHE O
PR & 5 OV b S B A AET 5 £ TO “BERBIERFR L s 2 OE RO “EifedE”
T CHE 2, BEMERL TR 2 28 0 S OGS B8 2 T E L. BEMERL 03 58 5 B A IRe [H] & ABHR 12 5- 2

D5 NI,

2. =R

Jibtsé 5 2% A T D T2 D O EFRIILLF O Y Th b, FERAENTNZEI 15, 18, 30 nm O Fe;04 ki
¥~ 2652FY. 2655YD., 2650MY (Nanostructured & Amorphous Materials Inc. ., LLTFZ3LF4 Mis. Mg, My
EMET) & NaOH AR HIZIREE 10 wt.% Tl S B 7o MeMEm IR 2 b ie 2 B i BT & L. 26 OREMERRIA
RV T 7 IUNLT I RS (LUF PAG LIET) FICEHALE b OZMEREE Lz, ZOHlERE 2 211
Pl BICBEMERIA DS LE T2 L D ICEE Lz, BAE LM EEEE~A/ 7 a7 xr ICloTEREEFE L
THRHEL, 70720 CHEIEL, o204 n2Aa—712 k> TPCIZEVIAATY, ZOERZZ AW
THFEZ &2 PAG R 1D O OREMERIR DO S BEBENS B 72 5 2 DORA TRl S 28 2 1E L, 85 EIERE
i1 & PAG H DAGMREE 2 B L7z,

3. WMRLER

30

[ 1 1C. AREHOB T AT 2 HIIN L Cn b B s H ]
TUB & I T W & TG R 0D LR o 0D B o 2T
(R R, REBESHEROBERD x G/ns, BIToE 2 20|
W IR OBE D ENENAATE 5, £ 1 ICZRZN § 5]
DIEEFT, ZNHORELY | B TR LT b § o
B LS, BERESIIE 55 = LRt

3 1. HREID R RITI & (S °

Mais Mis Mso 0 0 é
FREBIERE (ms) | 57 | 37 | 27 EILFH (ms)
(R (wis) | 77 | 71 | 77 1. BT A 2L S L X 0

PRRERFH] & BEMEFTIR OTR S FREEO IR
L Z DTN

D BYIEEE] 132, 5 32 [\l A AU F RIS EE  (2008) 12pC-10
2) M.Tano et al: Extremely long signal delays from magnetic particles, Mater. Lett. Vol.98, pp51-54,
2013.
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il N, & EE, B
JUNKEZFERZFEBE Y AT DNEREHEIE)
Immunoassay using binding reaction of magnetic marker under applied magnetic field
Tatsuhito Sakakibara, Takashi Yoshida, Keiji Enpuku (Kyushu University)

[FLBHIC

ARFIE ClIfER ~ —h — % AW CORBREIEORFE ZIT> T 5, Ry E L TMREVY
ERWIEY AT LERIEL, TOVAT A ERAWTEBMEABEMAEEICZED, @1 R) ~—IC@EE LA
F OB ET->T2, ZNE TR~ — = OBEKRESTEZRY W 72n, BR~—F —IZRO R B
ZREEIINLHIE L T2, LsL, ZOREHEFRIIRES~— P —REORBELRESE L0, KRERE
fEDFERIZH 72> Tz, Alal, OSSR ZHM U720 DHRPFIANKIGE S¥ 5 2 L T, ~—h —DORIRTE
— AV NDOMEEZAZRNPOIUR LSS ST HIEEZHH Ui, RFEZ AWV, @O EhERS oM
FEEEO T ENTE, ~— D —RTLOBELZ L LIEEFORIEBAIEETHD Z L E2R LT,
REBRAE

WA~ — N — % AT 22D OPURPUARG 2 B 2 FIIN L7223 AT - 7o, BOGKEER & LTIk, B=500 uT,
1mT, 1.5 mT ZHWe, BEEMRPEICIS DT, BERTCRIEMR & LT40 mT 2 kEIFNL7Z, E£72.
MR & 3 25 LD IE 35 pT/HZY? Th v . BIEEE A N=72 [ TIT - 72,

HERE
FSHER Bre & HERROFINEE k Oz abE s 1500 ey
L C.(Br, k) =(0, 30 [A]), (500 WT, 30 [A]), (1 mT, 20 1), (1.5 N B | ?

—&— (1 mT, 20 cycle) : : 1
—&— (1.5mT, 5¢cycle) |- e Sl

mT, 5 A1) & U7 F28h R4 Fig.1 (2”9, TRk W BOSBE 1200 |
Rt Z ik~ T, hEsSR OFMEEZ S L [
THEFERHETE DI LBbrole, £i2, USHS
MREWVZE, DRV EEBR I TRE RETERT
ZENDhol, TOMBRITAHDITIR AT FURHUAK
ISR Z T H 2 & Ty — I —DBKE— A D
MEZTHRRBPOHREMESEDL LV IBHRNE T
STNDHZEEIFFELTWVD,

WRIT, Fig.l OFERTHR Y ~—% 5000 il D DAE 5 &
0 flHl DR DIE 5 DEIG % Table.1 1273, AU~ —#0{H
DIEZF IR G~ — I —DOREIC L D5 5OREOHER
2R LTS, Table L IR ENLEFIENRE VT EE S _ _ -

. . Fig.1 Detection of biotin coated polymer beads.
(CRT DHEF OB NS 720 | BESGEDOTRIEE L Relationship between the number of polymer beads and the
THWAENTES, LR -7T, Tablel LY A3k detected signal obtained under different conditions.
L7 4efE oIt RIGRERA 15mT & L, FhRis

900 |

signal[pT]

600 |

300 |

polymers

ashle Lzl &b KWVEEZ R LT, Table.1 Ratio of the measured signal between the case of
FL 5000 and 0 polymers. The results are obtained under four
conditions.
/\\ l? B l? % /73_\‘ J :
gﬁm%kﬁt@ﬁ@ﬁ%x@éﬁ;ﬁQﬁﬁéi B. 0] 500uT TmT | 15mT

DR 5 DENERREE LTz, AT 72 RBRO ST

N " . . k 30cycle | 30cycle | 20cycle | 5cycle
BCISHESR A5 1.5 mT CRhE iz R mI% s 5 [l ORI b B Ratio il i1 100 149
W 2R LTz, ARIIBUSHE SRR R % D 5 (5000/0) ' ' ' '

2 LT, BEREL TW S BERH D,
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