MR 7 A4 ¥ FHEREWZET R v b ¥ AT LOIEFER R
[R&REGCEK]

7 A 1R,
K e,

HRIKRFEE Y AT AR I ER

FL&®IC

ST, WG JLVE % (magnetic resonance
imaging : MRI) OfEh/-a v 5 A5 fEEe
FIAL T, BIEBALECH SO AR &k E
% MRI /7 A F T EHEBS BRI RS D 20E
IZERL TW5hH. INHLO—#EOFR T, &
BALE & FRINE AR ET—H L b2 &
AR T A EDPBROTEETHY, ZDD
ICREIE ORG2 8 0 IR L THERINLE 238 L
TWLMEEDRRLE L 0D, —T7 V HRRILE
(magnetic resonance : MR) @& DOHE, #h»
DT 7Y ANWRETH BT, HLSEKRLT
W5 REE MR 2EE T, SERIEEICII R
FIRAZT %720, FERICE % MRS 55
BB L2RIC, WolcAEEE MREEND
ML, BRAIAZERAE A JE Lo RICHERS
IREBNICANT, BERzHUORETS L0
T FIHIC %A, 2 LT, FRALEPEEAE &
Fir o7 L I HURLFIREZE DR &
a0, B EFREB LS. SO XD %RE
RS BH 72T, mRES%EHITd S MRI
EZEPT AT AE 7 MRI of I TF 17 =7 B bl o
DOWMFEEFEED LN TN LV,

Dupont 53, MRIZEE2HE 55 % FIH
LEKE) 57 7F 2 T—XORFICHRDHA T
WHID B, MEORGEY — v AT
WCT 7 F 2 T— X B, 1hoEEE
BEEH L. LaLahs, COoRBy—7r
VA, —BEIICE KL T % MR #E TYL
mmvﬁmf%;£if%f,it,lﬁﬁﬁ

K ARER,
AT

VRERFT A N2 7 ABgEE v 2 —  2REKRSFEE AR G REEIIIER
O[] B B R i AR St

AN
Hﬂt—)’

BALS, IR O 255,
g 5 21

SRIARKER TRbE IR v 2 —
SH EURBERTIE 7 L A - 2 — R

DARTHHIORBRPREINTLES.
KWFgeTid, FIRE MR 4 A F FokEEEY
EAaAE L, MRI A4+ HE S
UL L CEREd 5 MR ®FEE Ry B AT
LEBHREL, TNEEBRL WAL T 7 F 2 T—
2 & GV P OB O LAY 2 MERE A BT L
Joo Elo, KVAFATREEHHEAET 7010
BRI 5720, WHERAEBIZS 2 5
B B COIRGE L 72

5 &

Fig. 1ICAYV AT LAOBMEN % 7R~d. KV A
TART 7 F 2T =22y b EEHLER
OBRE P G IN TR, BEZIEEMLTA
VAT A RICET, FUAEE M LE TR
BRNICANDRY Y s =V 7517,

1. F&ME R OO B (5 H 8 PR AR

B 400 mm, &S 125 mm OFKET 7 v F
LD, 71 ARBROBMERR (BE4, 6,
8, 10, 12mm) #% %Y ffiF turbo spin echo
(TSE) &R ToihiFdEi{% (repetition  time/
echo time =4000 ms/90 ms, slice thickness=5
mm) ZH|ELIEEOWAET —F7 77 F
DY A X%t BL 7=, RFFETHEAH L 72 MR
L, Achieva dStream 3.0T-TX MRI sys-
tem (release 5.1.7.0; Philips Medical Systems)
Ths.

2. T F 2 T—XOHIIBGE

Fig. 2I3fF L /27 /7 F 2 T — R %mRd. [H

i1 (rotor) HB4ICiE, Biib OREMEER 2 A

F*—"J— K MRI, cryoablation, MRI-powered robotic system

21



AR 2B37& 15 (2017)

Spherical Positioning Mechanism

MRI Scanner

Actuator Unit

System Overview

Fig. 1. System overview
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Fig. 3. Experimental results for needle insertion ex-
periment
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Introduction : We developed a novel MRI-compatible robotic system including MRI-powered actu-
ator units realizing multiaxial movements by using the imaging sequence already existing in the MRI
system and a spherical positioning mechanism. We also aimed to develop a robotic system for needle-
tip positioning in cryoablation for breast cancer treatment.

Methods : In the actuator unit, the pendulum movement of the rotor is converted to one-way rota-
tion, and it would bet the output. We conducted three experiments using Achieva 3.0T TX (Philips)
to evaluate the area affected by the ferromagnetic sphere, the activation area of the actuator unit in-
side the gantry of the MRI, and the power output to verify the performance of the developed MRI-
powered actuator unit.

Results & Discussion : The area affected by the ferromagnetic sphere showed a linear increase ac-
cording to the diameter of the sphere. We, therefore, decided to use an 8-mm sphere as a power
source. In addition, an activation area of 25 cm along the z-axis and 20 cm along the x-axis was con-
firmed. We found that the force generated by the ferromagnetic sphere was about 0.21 N and the
torque was 6.17 X 103 N-m. Although the generated force and torque are not very strong, the power
problem could be overcome by increasing the number of rotors.
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