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Development of a stent motor to preserve the cardiac coronary artery
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This study is to develop a stent-type robot for preserving the coronary
arteries of the heart. By irradiating ultrasonic waves from the outside, a weak vibration is
generated on the stent surface, and the inside of a blood vessel is driven as a driving force. It
contributes to the dilation of blood vessels, the securing of blood flow, and the removal and
prevention of plaque formation. In the experiment, we fabricated a stent equipped with an ultrasonic

wave receiving plate, and showed that it was possible to move comfortably by applying ultrasonic
waves from the outside.



# X C—19, F-19—-1, Z—19, CK—19 (G#)
1. WFZEBRAE 4O 5t
AARAD=ZKRIERD—DICERENH Y, 2017 FEITIZARADERDE 2 itk e >TW5.
DRBOFIE LT, PEMER OIS 2SR NRENDH S, 2o 0FEEIL, JEER
DOMENBEIZ I L AT — /LR EVMEPERETHZEICLVIEZS. BEEELTAT
FEBWAD D, MENOMEE LTSI AT b EMIENSHEAROEBRIMfEZ25%E L,
BRIEMEZ LR T D, UL, BEfNBRICAT > METCTHERENRAEL, BRMALEICR5 2
EWRBDH. AT NOMEFREE FRETIITY ZERAETHIL, BEOAHEHOGT
EMNTE D, 22T, BHFETIIEANS OBERBEIC I D MENEZBET DL AT hE—
X ORI ETH> TS,

2. WO RN
ARFED BT, DIEORIEICHEDILS 27 R ISR LT, mgOEKELRHIEL,
& OREET ) MEE—FEHETH L THS.

3. WFgED L
EEREZITORT LT 5720, EBEOTA XL b REWTA ZADAT > bERWEL-. SfE
L7=AT > Mk L COKP CRERIEE 2 BE L, ZOREZ SV CRHME L7

4. WF7EEk R

Ly —R_RORE SITL > ThHERIZA
LA EFRD=0, H1LIRT oIz
Ly —RORE 2B SETZ45DRT
v hE—Z ERE L. BERIET OREE)
FELTUIBEFR AT A V2.
BERRE T AP & h— ek
W20mm OfE L2 K HICERBE L. £
7=, m—eRE S T e v 7 BEE OFE
FEEfEIX 15 mm, A— i s vy —
ANOHL EOACEEEREL 10 mm & L7z #
JE7 vy 7 ZRNEELLD L DITHRE
L, TZIWCAT VY N E—HFDAT— X & L —INAT Y R E—
AUTRE e, BTN ARE O IR R 2 M1 RARLY—ARTYE-S
2 4y, BEWKREDTAVOMDBREE
50%& L, 25 [MDOEREITo72. TOEOAT  hE—X DEfirZz 90°Z LIZXEI Y, XM
(ZR W TIEIRIZ Z 5 Rrf] 2 FHEI L7z

FEEFEROVLE 52 LITRT. RO, L—R_"OHEENRRKENAT Y ME—Z T PG
WEDN N &R ho Tz,

1 MEEEEROER
BRI [rpm]

xFA#R [mm]

gL Kb
11 6.99 4.05
21 10.76 8.10

Ly —RORIC L DD ETHRD 120, Lyr—_ORIRNERD 45D AT b
— X EERL U7, BRI L7 A O Lo — SR, X2 0D IER, +TFK, OLFE,
EZATHD. RO ER EFREICRE T A P2 HW, AT b E—X I TBEF 2R L,
IR 24 Lo, EERRRE R AR 2 17T, MR O+ L o — SO [RIHRE A3 e b 3

Z ey hol.

=2 EBER
2N [EIHAHEEE [rpm]
EHF 15.20
5 41.61
B2 RF7YhE-F UL 31.79




ATV NE—HZIZHWD L —NE
HENKEWVIZIEEL TWDZ &N
MoT=hy, MEOHEREZBZHRKE IO
Ly —REZWY AT D2 EIIRATRET
hbH., FIT, Li—RNEaf LHNICA
AU, [BERE S ICIER T AR EBR L
7=, £z, 2 oW E +FHRIHEAED
W52 LT, JeREo FEER ClaldisE AN E
SIRBZEVNMRTE-+FRL —
NEFBELZ., EBICEEL- AT b
X 31T

aANOEITE, BXOERNLE L L
THWDHEIIEZ v v 7 ORERIZEL DA
O AT 72, a4 VDB K%
I~TEHEXFEFTOSEETTOB(LEER
TURNE—HEEZNENDOEZETID
FTOERILZ. L —0E X1 20 mm
L, BIEIZ0.05mm & Lz, #iE7 m
v 7 DRI L3 mm A 11.7mm THh
5. HBAT U N E—HITBTRIED A 1
Sy E 5 38R A 3 |17, =D
MoREEEFHI L, ThZh ok E
TEESEL O FEIE 2 R D T=. fEREX 4
WZRT. A IVOBEIHNPIE 2 5H1F LA
UL TR AR D Z ENBNm0nd.
F7, BIIET v v 7 ORONRIZE - T
[FEREIT RV, 116 mm D & X (2ED
EHE <, 11.3mm & 11.7 mm TiX
MBS 7252 &, 118 mm Ll L
11.2 mm BLF O N CTrXEERAEH S
RN ENHEFRTE .

Ly —NROE ST X 2 EEEE O ik
Birolz. LI —XORE % 0.05 mm~
0.20 mm % T 0.05 mm T O kL X ¥ 7= A
TUNE—HEENENOEEZHTI O
TOERI L7, LY —"DOE XX 20 mm,
SO LOBXEIT A5 EE L L=, il
Ty 7 OREITIL6mMMm THD. KA
T M E— X EIIRE 2 15 MRS
T2 FEE%E 3BT 2TV, O D[EEL
BaFHIL, FNENOWRIE TREERE D

M3 #FHREHARATUFE—%

15
—o— 11.3 mm
12 —o—11.4 mm
—o—11.5mm
11.6 mm
9
ﬁ —0—11.7mm
8
3 /T
0 1 1
3 4 5 6 7
AT—3EH

M4 HEBRER (RT—F88 REF)
15

12 1

[E] $x34

0 1
01 02 03
LS¥—/INEH [mm]

M5 XHEBRER (LY—NEH)

EEMEEZ RO, FEREZK 5 IRT. L — SO & 0.05mm D L X ZEERFENEH L, EE
DEEF IO EERENTEES 72 0, 0.20 mm TiE[Elfiz Lo 72

Ly —ROESICEAMEEHOKEZITo7-. Ly —"OEEX%2 10 mm 22535 mm £ T5
mm OIS ETZAT U FE—HF B LT —"OREN 0.05mm & 0.1 mm D 2 fEE TENLEN
DEXZTEIC1ISTHOERLE (K6). ATV NE—XDaf NVOBEZHRITISEZLLE
BHEZ7 0w 7 0REIL11.6mm THD. FAT» M E—X I TBERIEE % 1 /BB -4 2 E6k
% 5T 21TV, TOMORBEEEAZHAIL, ZAEND L —"0ORE X TREREO FEHME % K
O FEREXTIORT. LYy — ORI 0.05mm & 0.10mm & HiZ L ¥ — DK X5 20 mm
L 25 mm D & X Z[EHEE SR N T E Ry Tz,

IR

& Tl
; ‘.;,.( ‘:
v

25 H=*—0.05mm
l| === 0.1 mm

0 1 1
0 10 20 30 40
LY—nEE [mm]

6 LY—N\RESODELZRTUFE—4 7 EBER (LY—NERT)



AT hE—H EREBE L OEREN K&
IFTHRE LSRN, BERATY A0
T ONLEZ 10 mm R TAT Rk
S, ENENICONT 1 o EOBHE 15
st % 10 B To72. FORE, A—r
DY KIZIRP S TWVDHEZ%Z 20 mm ﬁlo

8
[a]

THEET A0, "—rOfiEx LS8
HIONCKEL ERESES XL B
HEE RO A2 X 8 1TRT. ) HIES)
RTHIER—VNHAT Y NE—HF)NiE 0
INBIEERERE N TN D Z &0 50o 15 25 35 45 55
o, 1, IOV T 7k E X, Mt R—2EgEE (]

y &% & y=—-0.006x2+0.210x+12.95 & 2 Ik

BT 5 2 N TE S, BRI X8 EE#HR (R—IER)

I DB I IREN T 2 T ERNC A - TR

BT DHZENTHoTEY, SRIOMELMNRENICH > TN EEILND.

5. ERFERIMLE

CGdEREam 30 (FF 344)

(1) Shigeki Toyama, Uichi Nishizawa, "Ultrasonic stent motor,” Vibroengineering PROCEDIA, Vol. 18
(2018), pp. 57-61. #FtA . https://jvejournals.com/article/19850/pdf

(2) Fulin Wang, Uichi Nishizawa, Shigeki Toyama, "Multi degree-of-freedom micro spherical
ultrasonic motor using wire stators,” Vibroengineering PROCEDIA, Vol. 10 (2016), pp. 272-276.
HHA.

(3) Uichi Nishizawa, Shigeki Toyama, "Phase difference control system for TR motor,” Applied
mechanics and materials, Vol. 841 (2016), pp. 81-86. &

(K] GF 510

(1) Shigeki Toyama, Uichi Nishizawa, "Development of stent motor,” OPTIROB2018, (2018).

(2) Shigeki Toyama, Uichi Nishizawa, "Ultrasonic stent motor,” 32nd international conference on
vibroengineering 2018, (2018).

(3) Uichi Nishizawa, Shigeki Toyama, "Development of active stent moving by ultrasonic vibration,"
27th international conference on vibroengineering 2017, (2017).

(4) Fulin Wang, Uichi Nishizawa, Shigeki Toyama, "Multi degree-of-freedom micro spherical
ultrasonic motor using wire stators,” 24th international conference vibroengineering 2016, (2016).

(5) Uichi Nishizawa, Shigeki Toyama, "Phase difference control system for TR motor,” OPTIROB2016,
(2016).

(& D)
A= bRX— A
http://web.tuat.ac.jp/~toyama/

6. WFIEhm

(D) W7o
e HE RS - Al &

0 —<K4 : (ISHIDA, Hiroshi)
B Fes a4 « RS TR
R4 KB TR
Wk « i

FgeE &5 (8471) : 80293041

MRS HERL R Fv— Yz Fyr
o —<5K4 : (VENTURE, Gentiane)

AT BRI 4« B TR

MR KRFBE LFAF9ERT

W« IR

B FK5 (841) : 30538278



Q) Bt 11
et hE R4 - s F—
o —< K4 . (NISHIZAWA, Uichi)

HFFEE OB R EBEICEBWTEMT D LD TY, ZD7w, RO FMLHIFERRDAFE

KR L D WF7E I
FHEIZES S bO TR, TOMFERCRIZET 2 RAFCTHEI, FFEEEAIRIE S ET,

DNTE, EooE



