1. #HMERY A7 LOWMAERER

1) # =

TE, SEOEREY s v 75, BIBICESR
WP ELELTIEZIINL, HZB~17 A
@Eﬁﬁﬂﬁai%ﬁﬁmﬁﬂﬁéﬁ>x%
LzETEREL, BROMTEECEETH
NODOEEBDGERK T HRET 2 HEFS
7€ (bridge to decision . BTD) O WLEMEIEH
iQTW%o%‘fék/y NTIEZFERT
i, BEICHL 308 F’a’ﬁ@%m’fiﬁff
FE7Z BTD @E»E\?ﬁﬂﬁf@f%i AT LDEFE
EHTWB,

REEIETR S A7 24 OFELILTER > 7,
ﬁE%xz%ﬁwaé-ﬁEwgyd B
(CHER) L8 (F— > > 7 46) &wr?f’ﬁ
DA (M) (S L, SO EBRIC X - TH
HMomEicBE L-EN (BE) TEWEX
ZAAEMETTH D, TD7/28, ARIm LA >
TiE, PHRE L IEFEARTEIF - MEZE5 2
ENFTEETH B, 72721, BIEMZFE, BE

LCIIRE OIEEME R & EHT 5720100
EaREEESIEEL, ThUTOEES

f@@%%kiﬂﬁiﬁ#—??ﬁ«%@?
AfglaErE L Twnwa, BELGIERS 7%
EOHDEREOSETCEHAT 2SS, &E

F—Z KSR
A IEBIEEI X TFLOHNE
3. BTDHREIEES XF 4

BREFRBIEOER

Vol XXXV No.l 2014

118

EEREOEE COREATFESIN, FIZES L
SR T T OIREN D2 & hELD
AR TOHRENEHFEE (LT 2l Lhn, &
ZICHEA LSS LREOHEINEAETICS

WTEIESMZOREETFMT A2 LENFDH
)

FIZT Eé]:; HOFEIEZE S X7 4D 30
EHERAEE TOWAE T ERLT
«%cézéaéﬁu,-7ﬁw\~?~wcvcéﬁﬁw
AR E T T o 72D TR 5.

2) FHMENE

MR THAHEBEREI AT L4 H3 1
R L7 MPEIERY 25 a3, HOMMEER >
7, TE—F FZ A8, BIUZvV—NuHH
R EN, FELMERS TIZE—F FI 48
a@mmﬁyfu>f:;@mmﬁ$@%%
BT AR TH D (HB3A) . EAOMHERE 7
DIVIREZ, LT?%%&%EMK%E%L
THYH, EEMTOREEEITHEETS
(E3B), E LMWKy 7 EE—F FF
TEODIHEXESE § 64X 131mm
12600g TH B0

3) EERAZE
REBEFOBRREOBOLLENE, BLU
KEIRALE &, B AR Y 7OmA - Gl

Y]

N

!m*&

il

& nEonn

B I ELmERE L TOBE

(1



3

FENEND3BA L FFa—TEAL
FmL, /XA /S AMBEEIER L. 7§
B A7 L GROCMEFRY 7. =5 F
LN, TV — L) IREFEREET RS
2 ERTICEE LA $77, HEN
iRz 37 CoREKRT vz, RAER
X hEREINAELERE, KEIRE,
= B LU LI R »
DINA ISAFEREE FNETNEAE L 2.

g

EEZ, HEIR > 7 OL3EE% 70bpm, X

FEEAEZ 35% & L, FIYREIPRE 100mmHg
I2BWT, BOLMTESR Y TOFEE /A ISR

EASL/min & % B X D HEIRE > TO—HIH

HE, BEfFy 07547 R,

RIHIETL, BLXUBHBIREERI AT LOFRLT
ElFn# e L7z, £
T, WEEEREI AT L4030 HEOR AR
BraEiL 72,

60 T

pressure (mmHg)

flow rate (L/min)

; k time (d)
A ' long-term continuous operation for 1 month

I — LVP —~ AoP — bypass flow l

w

pressure (mmiHg)
flow rate (L/min)

|
n
&)
o
J
ol oo
g
o

time {s)

| —LVP -~ AoP

—
th O
o O QO

h
[

pressure (mmHg)
S

flow rate (L/min)

time (s)

B:LVP, AoP and bypass flow waveform on first day

D:RPTHEEE
(PIRE)

= 4.

C . LVP, AoP and bypass flow waveform after 1 month

BEABESAFLOIHE/N— FNCVC #HULEHA
MEREEREE (s £ W B}

BIREmEIZEmiEZE Vol XXXV No.l 2014
119

FEEBmAG TS B




i

=7

\

A%

3!"3

Er

1) BE, ==
IOHEOMWMAEREOERF4AIIRL
ZF7o0y MII1SHEOFHEZRL T
égit,mﬂ%ém%ﬁh,ﬁiﬁ%T%
EEDETE, REEFEEXE4B, CIIRL
o BEN, &FEHRE, BL US4
ulﬁ@mm%?b,ﬁ%%%% B LU
TEOREL L BEOE(LIZIER ST,
BHEEES A T LIXELE L/ REIASTIEETaH -
toit,WMMM$/7*ﬁ%LW%tﬁ
LizkZ o,%iﬁ’ﬁ®ﬁ%%%ﬁé
E%%%t%biﬁﬁef ETERE S
, REREAE R, TIRE L IEEM TR '[]
f 5 ENHEETH o7z (F4D).
ARERFEE T HVT, WPERI AT L7
EEHMAICBWTHEE GERETRETH 5
Tk wEIEL,

2. L EHCBEKY 5L B DESR (NT1AN
7)) DEFSFERETHE Y
IDIE 5
Wy ¥ — O NLIHERER & T S4B e

- ¥ apert e for
A * leaflet formation

120

ZEORIIRFERLOXKEMNZEIZIY, FH:
HEEREME LTREL T2 EEAH

AR AT T VT, N F NN T EAFIT

LEAZERLTEL, §E, VV4*N»
TOFEEICEL, IR NN—FNCVCEZH
WS EMRIEEEIT o /":U)“C“%'ﬁﬁfx"s“%s

2) @ ®

B 5 (AR AT EL fﬁ:ﬁ%HKﬁvwv
TRELEEER L. T7 ) VEDHREZ
¥ (REH 50kg) 0)““‘*13& FIZEA L (I
5A, Bl #92# Ak BEFEBEIZERS
N7 I L (I 5C) PRER D §5 T4 0D Fx
EBRETLHILTELIEEHEBOLTH %
BSA A7 (RE 16mm) TH 72 (5D,
E)o

3) A &

YEBL L 72254 F 5L 7TUDnT, FHRN—
FNCVCZ V7o &Rz IT - 72
1A F 7500 7 FIERE RO KENIRA L E 26
L, £BEEKZHLAZ37TORERIZ
L7z, Tz, FEBNEEE O {EEITLA D REk
WCAEBREIRK T AV,

leaflet




ERMR

EERIZ, FERROESEFIIHTT B84
FN T ORI LRETEIT o 72,
4) #BER, EE
X 6A (2.0 3EE 70bpm (2 BIT B /N1 F o350
T AGHEIES (LVP, AoP), BLUWME
BEEzRL, WHBEHICBITE /544507
DEBEIZEL, TR 100mmHg
DEACHT ZHEIZOL/minftETH Y,
CLEBRE L THEBREBELTWS Z EFERSN
7o £7-, E6B, CIIEBRRBOERL TR
L7zo 870 ~ 120bpm, FHKENRE
100mmHg, FXHE 5.5~ 8.9L/min (23T L,
INA F NN T OMBRITMN3.0%TH o7,
7, gL L TEEHF (19mm, Epic
Supra Valve, St. Jude Medical, Inc.) % Rl
TITEFMLA-LZA5H20%THH, FAE
DHENFBONL Z EAER Sz, BEIC

25
; 4 20
— 1915
] 4
£ 1o
£ W,
® I L
2 | : AX
a Of v v 0
&
=501 | —LVP 4 =5
3 - AoP
100 l —== flow rate
L 1 ¢ [ L
—150
0 0.5 1 1.5 2 2.5 3

time (s)

A ES - REER

B, /3 F 0L T OFSEFMERER (XEe X W 5IA)

58

flow rate (L/min)

I
— Pt
w o

pressure (mmHg)

regurgitation rate (%)

HEHBDANP LR B/5L F 5V TL, BEF
REBETELTBY, KBRAFLE L TH
TAHIEAFEREINT,

AABREE, HPBEREEOFMAITT
B, NAFNNTEIZUDET B AL
F O MR TTERETH Y, EV A%
EFHELTWwWEEEZONT,

BbHHIC

FRETIE, %, BIXUkFELOKENE
WCEDERIELAT K NN— F NCVCDIRE,
BIUEORABI BN LI, MEERER
DEEIICH-D, FRE - TREELZFMET
LD MRAREBRIIEETH ), REEN
WAMRERER & L CHEILTHIE, VADR
WHEREE*HERETACEOAEDOERL
HICESREREORBRNMICEN» B EEILN

120 12
A
1000 IOE
L7 — ~
60— 6 g
&
40 ¢ ->-mean LAP 14 3
201 - mean AoP 2 2
-e—mean Flow rate
0 - . : : 0
70 80 %0 100 110 120
heart rate (bpm)
B: iM%
10
9 5
8 |
N
6 »
5 L
4t
3? ¢ ¢ ' '
2 -
l -
0 ) , | .
70 80 90 100 110 120
heart rate (bpm)
C: ¥

BREBRAIFENDEE Vol XXXV No.l 2014

121




EEVR

B, ¥/, AREBREBICL HhEHEREED
BIRE - DENLFELEMEROLEFE
D—ok LTREZTIE, EERTEAS
N2EGEZEOREEZZITI, HHERERE
DEBMLEFMATTEEL 22 1), BIEERR
BHLEAPLLIERDLIIDEEZILRN
%, &%, EE, —EHEESOEFOR
MBS TR, ESFRGE0EHE
RIn#BEL-BHBEI I -5 LTD
BREIFEELTVELVEZEZTWVS,
—FT, FEBIIHBMBEEELLTO
ICHLHRFETE 2, HF—FIVFRIIEAE
L—=2 Y 3al— S ERRIGEE
BOBRRIEEFEDREILIIH 2> T, L
BB ER L/ICEEBRROBENTEEIC R
B0, EELD L ESICEHERISGEVIREET
DEWB ZEFMATTEEL 2B T/, £&KF

RE= Y ) FEDODANNVA T THEHE~DLE

2, NEIFEELEFHIIKESE T REATEIC
T5IETNAFGEFICBIT LB THE
DGR, BREBRLETTEZISZHEND
ICR»HFsh 3,

ERBBHAENOES Vol XXXV No.l 2014

122

§ X &

1) fAELAXBEHEBEST (EREATLL
BYATL)BETA FF 4 2007. FRR19%E
SR, BEEXY

2) ILEFEE, EREZ, MHEE, b EAAE
BPHAL LB R 7 4 EVAHEART O AT
fii. £FEETIE 2011;49(6):918-24.

3) BHEIER, MR, LUUE, i EsmEEE
AL LCROT AKERE. 537 E AT L #Bh
ERBFESIESE, 82, 2009.

4) Sumikura H, Homma A, Ohnuma K, et al : Develop-
ment and evaluation of endurance test system for
ventricular assist devices. J Artif Organs 2013;16(2):
138-48.

5) HEEL, £EE, RERKXE, 1 H5HE
RVA7LABESZRNELMEFR > 7 Din
vitro TR AMEEF{ll. B FBERMEZ 204 FEEERK
SWHRXE.

6) Sumikura H, Nakayama Y, Ohnuma K, et al : In
vitro evaluation of a novel autologous aortic valve
(biovalve) with a pulsatile circulation circuit. Artif
Organs 2014;38(4):282-9.

7) Takewa Y, Yamanami M, Kishimoto Y, et al : In
vivo evaluation of an in-body, tissue-engineered,
completely autologous valved conduit (biovalve type -
VI) as an aortic valve in a goat model. J Artif Organs
2013;16(2):176-84.

59



FERES

AR AEM Vol. 22, No.2 (2014)

e
X

INRRATIDED -0 ME S @FlHE /L ITY o TE—4
5-DOF Control Miniaturized Self-bearing Motor for Paediatric Ventricular Assist Device
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Masahiro OSA (Stu. Mem.), Toru MASUZAWA (Mem.), Naoki OMORI, Eisuke TATSUMI

A novel S-degrees of freedom (DOF) controlled magnetically levitated motor has been developed for paediatric
ventricular assist device (VAD). The motor has a top stator, a bottom stator and a levitated rotor which is
sandwiched by the both stators. A double self-bearing motor mechanism enhances a higher rotating torque
production and realizes a 5-DOF active control of rotor postures. This paper investigated a magnetic suspension
ability and rotation ability of two motors which are made of soft magnetic iron and powder magnetic core. The
developed motor is 28 mm in diameter and 41 mm in height. The maximum energy efficiency is sufficiently
increased from 46 % to 72 % by using the powder magnetic core motor, although the magnetic axial attractive forces

are only slightly reduced by 10 % of the soft magnetic iron motor.

performance as an actuator of the paediatric VAD.

Keywords:

5-DOF, double self-bearing motor, paediatric,

The powder magnetic core motor has sufficient

ventricular assist device.
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