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Improvement in Immunoassay using Magneto-Resistive Sensor
Kohei Noguchi, Takashi Yoshida, Keiji Enpuku
(Kyushu University)
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Fig.1 Magnetic markers after the

excitation field is applied.
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Fig.2 Detection of biotin coated polymer
beads. Relationship between the number
of polymer beads, M, and the detected

signal.
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Study of ion concentration measurement by detecting response from magnetic particle
Shoya Oda, Suko Bagus Trisnanto, Yoshitaka Kitamoto
(Tokyo Institute of Technology)
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Magnetic Particle Imaging using Electric Scanning of FFP
Kazuhiro Tanabe, Shi Bai, Kazushi Yamamoto, Teruyoshi Sasayama, Takashi Yoshida, Keiji Enpuku
Kyushu Univ.
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T\ 5%, FFP(Field Free Point) % & e RHES 2 H\ 5 2 & CEMSRED S FEEZIT 5 23, FFP OALE # ER
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Development of a three-dimensional magnetic particle imaging system using third harmonic signal
Naotaka Tsujimura, Takashi Yoshida, Keiji Enpuku
(Kyushu University)
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1) B.Gleich and J. Weizenecker, Nature, vol.435, pp.1214-1217.2005
2) HH. NI TE  BRIEER Y X T 4 v 7 A% MAG-10-163, MBE-10-164,2010
3) Josvan Rijssel, Bonny W.M. Kuipers, Ben H. Erné, J. of Magn. Magn. Mater. 353 (2014) 110-115
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Fig.1 Two Magnetic nanoparticles
samples separated by Ax = Ay = Az Fig.2 Contour map of the MNP distribution in three dimensions at (a)
=30 mm. z =15 mm plane (b) z = 0 mm plane, and (c¢) z = -15mm plane.
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Evaluation in harmonic signal of blood-pooling magnetic nanoparticles for magnetic particle imaging
S. Ota, R. Takeda, T. Yamada, Y. Takemura
Yokohama National University
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Study on sound generation delay time of sonic wave emission from magnetic fluid
stimulated by alternating magnetic field application
L. Ishida, T. Nakagawa, S. Seino, T. A. Yamamoto,
(Osaka University)
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7 X RNV OFE SRR U CRIERE#Z 7' e v M2 L EMRERAE LN D 2, Z OEMREEIREE
BEE v I2AME L CH R 3B m s B2 2 LD L BB B E I O AE E TOMIC HIRE (%
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il I 2 M T 2 7o D DFEBRRIZLU T OB Y Th 5, HROBEMEITA M300(> 7~ A 7 X J L)
ZWREE 20 wt%ICATIR L7 b O & b S I AR & UTe, 2 OReMEiRiAsZ 7 7 U VTR L 72— 20 mm,
JEE 1 mm OEFEFEOMAICH F L, ES 0.0l mm O =AMIERO7 VAT EEREZHACZLO%
HIERELE LT, ZOREREHE 2 A Ll RICHEMERIADOLET D X 5 ICEE L, a4 /M IERE A E
WAL 2 & TRV 2 FUIN U7, FUNBEETREE 1 42 Oe TREE L. JEMEEIE 300, 400, 500, 600 Hz &
L7c, BAELMMERE Z~ A /7n 7+ o TERERELTHRHL, 7o 7Z2HWTHEEL, 7
ANFma Aa—TIC L 5> TPCIZIVIAALT, ZDFERFRE VTS BIERE O ESEIE 21T - 72,

3. RERER

M 112, #35EEH 600Hz (281 2E 5 & FREFOREEZR~T,
FHFREHE~A 7 0740070 —T R 110 mm POERIFHZE |
LAIWTHIEL Th D, ZOMEND ., TGN E 1 C b IBEN 4 JV
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$a 2L S U A ORISR O 2R3l 0 IR TR 0 2 4
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H H H H
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SEIR < z

D #JIMES 1F2y, 5 32 Bl H RIS FS IR ES S (2008) 12pC-10
2) M.Tano et al., Mater. Lett. Vol.98, pp51-54, 2013.
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Synthesis and characterization of hollow iron-oxide particles modified inside with gold nanoparticles.
K. Suga, S. Seino, T. Nakagawa, T. A. Yamamoto (Osaka University)

1. IRE=R

UTAE, etk A4 5 dh2efshi+ (Magnetic Hollow Fine Particles: MHFPs) (%, HEREMEDY % & IRk 2 N9
HZEMHEETHY, FEBKAFENAETHD Z ENORARE S 2T A~OISHERYF S TS
AWFFETlE MHFPs DINERIC 4T/ ki %585 L, MHFPs NS & HRE(L92 = L IZVER L7=. MHFPs NEHIC
& R EMRET 52 8T, &FRmICT A ((SH) RATFIILANLT 4 l\% (-S-CH;) =L, ®Et
Ry 1% P [E 2 L MHFPs P OFEBEL 23 FTBE & 722403, ZhERAVICHEREME /0 T OBIE N FIRE & 72 5 %
Y V7L LCOEARf NS, A, NEIZ&T /b1 2k Ltﬁmﬁaqﬂﬂ%ﬁﬁ%’—@/\ﬁkﬁé:Mﬂﬁﬂﬁ
WERIZOWTHET S,

2. EER

RiF-REMNT 2 /M (NHy) TR S U72Ri8E 300 nm @ SiO, ki 7+ (Sicastar®) 26 mg 27 > 7' L— k& L

7o, BrRaETE Y ICk Y, Sio ki FREIC Au T K OB T o7, FOH, 7=2T4 Mo

L PUCEY, AufiFF SiO2 BT ORMICE BB A I L7, GRSk 1%, 1.0 mM @ NaOH 7k

IR T 5 2 & TSI, 2V L, WERIZ Awki 23 HEF U7 R 22 B bgkiichr v 2 1572, S ook 7ERE
ZE ML (TEM, SEM) (T X o THIZ L7z, ML fESEIEIC DWW T 7 X~ o0, X#RE

X VMO L7z, £z, BKEEOFELIT- 7.

3. BREEE

Fig. 1 |2 TEM 3 X O SEM (Z %éﬂﬂ%ﬁot BaRd. E R ZEY, SiO RIf-FRimTRL
£EK) 6 nm D Au R FHEF Lﬂ\é Z e E N (Fig. 1(a). 7 = 74’ % ?Sbo EI2IE, Aw/SiO, Kif
(ZRIBEKY 50 nm @ﬁiﬂlﬁﬁ%*ﬁ%#‘%&% LTW5DZ AR SN (Fig 1(b). SiO, DIRMFALVERIC X v HhZefis
DELNTEY, WIS AukiF 03 FET 52 & bR STz (Fig 1(c)) . XMREPTHER S ICP ER D
T, NERIZ Au *ﬁ’—mﬂ FF U 7o 22 et Fe A L ERIORE - D AR 2 fedR L 72

Fig.1 TEM images of synthesmed particles. (a) SiO,/Au, (b) Si02/Au/Fe;0y4, and (c) hollow iron-oxide particles

modified inside with gold nanoparticles.

Inset in (c) gives SEM image of hollow iron-oxide particles modified inside with gold nanoparticles.
B R

1) S. Seino, et al., J of Nanoparticle Res 10, (2008) 1071-1076.
2) M.Tada, et al, J. Magn. Mater. 321(2009) 1414-1416.
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Magnetic Tunnel Junctions with Low Magnetic Anisotropy Electrodes for Bio-magnetic Field Measurement
D. Kato', M. Ooganel, K. Fujiwaral, J. Jono?, H. Naganumal, H. Katsurada and Y. Ando'
(Tohoku Univ.!, Konicaminolta®)
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/N2 AEARBES (OS5 107, MRS« 107" OFHINC X v | RO B M @m kS REMEA 2172 5, L)
L. ERES 2 EH L~V CRIE AT RE it o id SQUID DA TH 0 IR~ 7 M X BB HD NI T,
T a UK A XD KRAU: EORMESREZH/ LTS, 2T, by RUVBSIPI(TMR) R &
ToBRRETE B R AAEAMTIFE & AV \té{ztﬁw%mﬁﬂ WCHIENEE > TV D MTI IXREIERTRETH 0 |
FTOWHERRETH D720, Brta=y ba/MlE, KT =v 7 ax MET5ZENRAEETH S,
I ETOHFRICBW T ARR MR % A% CoFeSiB (30 nm)/Ru/CoFeB 7 U —J& & iV 7= MTJ IZB W\ T
K 40%/0e DREIHEE(TMR Le2H, Hy + BIFVERIS) 2R LT D Dy L L, EERBSERHIZTT 5 720
z 1. & 57225 ERRE LS AN I TRIE T D 100%/0e LA E)RSLETH D, ABFFETIE. BITMERS %

O =B CREGIRE 210 E S 5728, CoFeSiB E D b 21T -7,
%‘jﬁjﬁ;’i

HEEZE~ 7R ha ARy ZAEE 2 v BB EEA S U =2  FE RIS MTY IR 2 ERL L 72, MTJ O
R %13 Si, SiO, subs./Ta (5)/Ru (10)/ Ta (5)/CozgsFessSiisBio (fcoresis = 30, 50, 70, 100)/Ru (0.4)/Co4FesBa (3)/MgO
(2.5) /CouFesoBag (3)/Ru (0.85)/CossFess (5)/IrnMnyg (10)/Ta (5)/Ru (8) (innm) T %, 7+ VU V7T 7 41k
£V 43T MTI BT 2ER Uz, Bt o PR OBEH 2 ESIRTI R 2 G5 72DI12, 2 EOBSEH T =—
LIZED MTI D07 Y —J@ & &8 DR E Gl a B AR St 70, BRI ORI E X IR CER 4 51
X 0AITo T,

EERIER

Ist 7 =— /L% 4 C® CoFeSiB EEIZH5\ T 200%F2E D E Ly TMR L3S B L7z, — 5 C CoFeSiB fR/E
IMTEE, A2 5t 7 180 O AREE T (H) DM Lz, Z#UiE CoFeSiB REHENNIZ X ¥ . CoFeSiB/Ru/CoFeB ##
IEIZEBUNT, CoFeSiB DAL KHRD SCBLHINC 72 5 Z

CHEEBEHRLTCWAS, . 20d T =— &2 {TH 2 & 126F T T T Ty
; | BUIBEREE - 115%/O0e

TRTOBREICHEO T, RALREG R i e 0 &
MESD Z LTI L, CoFeSiB E/E % 100 nm & D 100+ [2Hk 1.7 Oe] .
LR FITB 0T, &K 115%/0e &\ 9 B RE Q : ]
EBHZLICRILE, COMIET Iy s 2 3 75E 1
VL= ZEERHEH LA, B0 MTI 2B T 1 i . ]

B K OBEHRE TH Y  MTJ & 72 A RS 5 ﬁ' 501
WA K& < B L7z, % i 1
HEE wy 250 ¢  FBHERE - 26%/0e]
ARBFSEL IST HRJERR R B 3 Nl 1 ) ~—s RS [TMR_ : 183%] ]
S A 1 75 NS /) SRR RGSTESISE

T LY hr=s AR & —, ISPS 4% S e e
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The separate-shell active magnetic shield for MCG measurement
Kenichiro Shimoda ,Y oshiaki maeda,Hikaru Karo, Ichiro Sasada
(Kyushu University)
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Fig.3 Waveform of the MCG
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Magnetic field measurement from the heart with supersensitive MI sensor
Y.Asano,T.Uchiyama,S.Tajima,Y.Okuda,S.Nakayama
(Nagoya Univ.,*Oregon State Univ.)
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Figure 1 Magnetic signal recorded along with ECG at 4cm left of =~ Figure 2 Magnetic signal recorded along with ECG at 4cm right
the pit of the stomach of the pit of the stomach

L Z &N

1) S HLiao, S C Hsu, C C Lin, H E Horng, J C Chen, M J Chen, C H Wu and H C Yang., "High-Tc SQUID
gradiometer system for magnetocardiography in an unshielded
environment”.Supercond.Sci.Technol.16,2003,1426-1429.

2)  JEHEAE R RS —IROC T T 7 AT — T LA ORYE LOORESRE ~ OIS, B AR A OGRS
A Vol.133 No.6 pp333-338

3) B AT ERRN R, /N AR R SR B — A m IR B P K D DR O & G HAP, AU
X CEE A,Vol.133 No.6 pp372-375
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Examination of estimated parameter in signal source estimation using spatial filter for MCG
Akitoshi Mukaiguchi®W,Koichiro Kobayashi®,Masahito Yoshizawa®,Yoshinori Uchikawa®
((1)Iwate University,(2)Tokyo Denki University)
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(b) Proposed method

Fig.1 Simulation result of signal source estimate

L 2B
1) R.D. Pascual-Marqui : Methods Findings Exp. Clin. Pharmacol., 24, 5 (2002).
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Component selection method of noise rejection based on Independent

Component Analysis for MCGs
Morio Iwai(1), Koichiro Kobayashi(1), Masahito Yosizawa(1), Yoshinori Uchikawa(2), Francis M.Bui(3)
(1)Iwate University, (2)Tokyo Denki University, (3)University of Saskatchewan

[Background]

In recent years, a magnetocardiogram (MCG) measurement which can detect heart disease early has become important
in clinical research. However, it is difficult to know the exact heart activity without noise rejection because MCGs are
extremely small compared with the environmental magnetic noise. The most effective noise rejection method is that of
using a magnetically shielded room (MSR). But, the MSR has problems on cost and weight. Then, MCG measurement
without the MSR is desired.

To solve this problem, we studied noise rejection methods using independent component analysis (ICA). In many
cases, noise rejection methods using ICA are performed qualitatively and manually because we must perform
component selection with experimental judge from waveforms of components separated by ICA. We proposed new
component selection method to carry out this process quantitatively and automatically.

[Algorithm]

The proposed method is based on average of autocorrelation function peaks. First, we calculate component’s
autocorrelation function which is time-shifted from 0 to T-1 seconds (T is measurement time and calculate blocks are 1
second). After getting autocorrelation function, we get that peaks and calculate average of that peak values. Finaly, we
distinguish noise from MCGs signal components using that value.

[Simulation]

We performed simulation to compare experimental judge from waveforms and the proposed method. Three simulation
data (0, -10, -20 [dB]) this simulation used were made from row noise data and row MCGs signal data. These data were
measured by using 64ch-SQUID magnetometer at the sampling frequency S00Hz.

[Result and Conclusion]

Fig.1 shows averages of peak values calculated from each components separated by ICA at 0 dB simulation data and
those waveforms. Fig.2 shows averages of peak values calculated from each components separated by ICA at 0, -10, -20
dB simulation data and these averages are arranged in decreasing order. White bars indicate noise components by
experimental judge from waveforms. Black bars indicate MCGs signal components by experimental judge from
waveforms. Fig.1 and Fig.2 show first 8 components from high contribution ratio.

As shown in Fig.1, the proposed method can distinguish noise form MCGs signal components as experimental judge
from waveforms. As shown in Fig.2, the boundary between peaks average of noise and MCGs signal components is 0.6
when simulation used simulation data at 0, -10, -20 [dB].

1 1
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I T ll ‘ MCG signal components Noise components

Fig.1 Average of peak values at 0dB Fig.2 Average of peak values at 0, -10, -20 dB
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System to estimate the rechargeable battery condition for rechargeable cardiac pacemaker
Taku Sato, Norimoto Sakai™, Hidetoshi Matsuki™*
(Sendai National College of Technology, *“Graduate School of Engineering, Tohoku Univ., ***Graduate School of
Biomedical Engineering, Tohoku Univ. )
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Magnetic actuator and excitation system for intravascular treatment
Y. Shibata, M. Takahashi, T. Yamada, Y. Takemura
(Yokohama National University)
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[1] S. H. Kim et al., Artificial Organs, Vol. 37, issue 10, pp.920-926, 2013. —
[2] C. Yu et al., Sensors and Actuators A: Physical, Vol.161, issue 1-2, Fig. 2 Current ratio and stop position of
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An invention of the magnetically-bended guidewire by a low magnetic field
W. Goto, S. Hashi, K. Ishiyama (RIEC Tohoku Univ.)
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Alternative magnetic fields might affect germination
A. Hayashi, Y. Hirata, T. Naiki and T. Hatta
(Forestec Co., Ltd., Hokkai-Gakuen Univ. and Okayama University of Science.)
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