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preload control of

4) Dynamic rotary

ultrasonic  motors using  extremum
seeking control

Abdullah MUSTAFA (The University of

Tokyo) and Takeshi MORITA (The University

of Tokyo)

Rotary ultrasonic motors (USM) can be
controlled by adjusting the elliptical
trajectory on the stator’ s surface or by
changing the preload between the rotor and
the stator. Current control schemes are
based upon elliptical trajectory control
under a static preload for output control
and efficiency optimization. However, this
control scheme results in suboptimum
driving efficiency or limited operating
range due to the limited solution space.
Preload has thus been introduced as an
control besides

additional parameter

driving frequency to realize further
optimization and expand operation range.
Preload was dynamically controlled using a
piezo linear actuator (PLA). Extremum
seeking control (ESC) technique was used to
track the optimum driving frequency while
the PID controller was utilized for dynamic
preload control to realize the desired

output. Experimental results have proven

the effectiveness of the proposed scheme at
efficiency optimization for wide operating

range.

5) i ERAME L EHEERICBIT S

A DT

AN (P xR 7a—7)  BHER (¥
FRREAERS (Vv /v 7 a—
7). MEER (VxS a—7)
22 CRBRA Z IR L LT & &
G RAETHZENH D, EHRITFBRANDOZ
SN
KV IR - 75 5 2 Ml O FHh - TxAF
L. ZEEFRENEE L2 L 3EKTH
%o GBI O BIIZER R DR FR ARk
D Z LT K IR RN E A LT
WA EIICRA D, MEiEHEMDOZERES
U alb—va Ul BRNLEDE SN
SR S D IR TR O BELE S 3 E T B
ThDH I Lal~T, VHlEF1IZESNDE
VMR OB AR E W &G T & ORI
DI U TZAEHREMET L, ZEEBORER
bR BT LB LT, ZERIIZAEHE
FZENDIVNS IR BN 5 2 & Tl %
Ik C& 7=,

X Fa—7) |

6) TRIVEE R E S TIRA LIZB R A Pk
VIR U EEX v BT —Y g XD
IV OBIER
MR (KLET) | HEEMRA (HAE
FRFER) o LN (SRR R) | 1k
ek (NREAER) | PIE— (Ripatiis
x)

R S E IO TR ATRB 7R B RN A

R ZalfE LT, BN, Rk A 1 Miz

AT EERE 7 (O 80 mm, HH3R 50 mm,



15 MPa F25) DFESGER & 22 kHz v /- 1L
U775 (kA 120 X120 X210 mm3, 7Ki% 110
mm) DFR S HEHHIFA LTZRE, A Rk
VA L EEE D A T DORFBIE LD, N R
2R AR T D E Ry ET— 3 N
TN L A Rak o OBRE T,
BRI NA R B 7R DY D N T VI K
ETRBEICOWTHE Lc, TORER, A
RaR L @il 2 Z OFRRHEEE LY |
BXNA KRR OSSN 7 7 > Mok ods
A BEETEFYET =Y a v R"TANT T
RRIZAET, HOELERIZFHIITE 20GE
N7, 1 Miz O HIFU R8O LA FEIR OB
BT, SEmICE VRV T 2 s TAT L
779 ROAERRZMIIEL, ZERNCEHIIFTEEC
T&ET=, F/2, 2kHz Y VT 7 X —% Wiz
FERCIE, B ES AR Z LR GHTE
oo LINLEN D, ELERIZEDF Y ET—
I UNRNTIVTRET D Z ENRTET, EUBREN
Yrer. BIOGFTOELESFHI L TLE 9 AH0k
BINT, SRRV ETH D,
N T UT 4 TIEEBEEIC L AR v
B DR
SR, (FHER - BE - BAPET) | HH
#Fal (THEK - 7T 4 TETL) . Kif
ER (TZEK - BE - MAE D) | BATFE
(THER - Be - 1) . IHAE (TEXK- 7
a7 4 TETL)
VU NEERARET 2 FELE LT, T T 47
EEHFEZRE L TV D, BRI, T8
BN L0 A U sl EkiEw A oBihs K7
FETEETHTETHSH. ZNETORGT
I, EEHUR I X D ER A OB 7 (B A
HEERRETHDLZ 2R, OB
PEERATRE SR B LTS Z L 2GR L

TWS. BEEZBNT, EZEE—L050#
REPICIIIE R & JR0 0 A (SR 72 &Ik
57T v ZARGTHNRIET D720, WEEAIOBE)
WP DFRHEEIZ D72 D FIREMEN B 2 b b,

F T, AARHRRR O SRR A SRR L 7 BGELA
GH7 7 b AEAWTYZ 7 v 2552 EELL,
ZOWNERICER 0.91mm OABERTF v 3 %2
L, BEERA] (SonazoidOR) DRRENR %
FH LTz, fFRENICEBIT S 7 7 b A LG
AL DO REI L 2 R 5728, 200 um D
SRIEAN Y BB CFfrm) 2R 845
AN 20 pm FOBE S, FSEERITIN
THULER S 14. 4 Mz, 7V AE 0.47 nm DA
W OEZEEAToT2. ERRTIEF v ol
& BEHAOMEEEAS 0. 38mm FREELL FEEN D L &R
KIOBEREEME T L, ZOHMHIIEEOTF +
VORI NS WD ERER S L. E T,
TRETT AN BT b [FRR OB 3R S iz,

A BIOFERITFHCT v 2N B & TR O
ST DER 5y Tl AR Bl 736 M F A
SNDAREMEZRIE L TV 5.

8) MR ATN TR KIT T
~A R NED G T T e~
VRl ER (RRRERRIE K - BE - ETD) | SEdme )

(RARERRIEK - B2 - R T) | MINEL— (HiRERR
TR - ET - BRRT)

AREEE B AR AR & O TS R C & 2 kS
ARl L CEBRERZ 2 e — L LB
W 21T 20, Lav L, SAF5Ees Clds s
BN OB e - HESENMEE 720 | 58
SREED 2 b — L RREEC > TWD, £D
TARCIL, ARERIEICLD 3 ReEH Y
2 b—3 3 Ko Tl AR OENE
AT RIT TR SOV TRAT LTz,

BEthER L LT HEARE ERICREL T
HLEROTH~OFBETELE L ERLN2 o



Teo LU, BaaNITEWEENRET L L
DHERTE -, ZNETOHE X OFETIE, &
ﬁW’WkF&U%iﬁﬂﬁfbfwé%%ﬁ
B RETRHEICOWTRET Z1T 2 T,
LU, BRI OER DS EEH AT TR
DOWTOBRFNI T TR o Tz, 2 TRD
Bate LT, BIRANICZEKUE M O DML
L TV B ARRE CIRHI OEA N LT 510
F_&iﬁ%%_owfﬁﬁ%ﬁoto@ﬁ%
RL LT, ZEXBPFEL TODIRETI

2 EHOELN 1.5 mm LV H 20 um @jii))
BN COEEDZEIT/ NS roTz, iz,
We S 22575 LTRRBIC W T [FIERIC 20 pm
DIFIN, BB COEED TN E Do T2,
LA L7R B FAFIKHEDOEA2N 1.5 mm THZE
RIBDFEL CTODIREEL D S NEDENZ K
DB EDRE R EIMER TE ehoTe, 2
DFEFLL D | AR OJE )3T 3 FEBRIC
WL CWDZ ERMERTE T, £z, REOBK
e L TRBREDEATIZR AEE
L5mm & 2.0 mm & 2L SHT LA OB LM%
Bl 2 2 b—3 3 U CHER LTZ, BathiR s
LC, a2 20 mm BLECIXRED 1.5 mm
& 2.0 mm DFEICKREREDPHER TEI,

9) HBHO KNI UAT =LV EEEND
B OWEZE I 2RI L 7o hRi 7
T =7 )V OATE 7 1A Bl A
ks GRORRTR - Bt - BT 2T L) |
%%ﬁm(ﬁa%lk-&-é%vx%A)\
Atk GRRURLK - Bt - AT AT L) |
ZAMI GROTRLTKR - Bt - AT AT 2) |
PHAYE R LLKR - Bt - A AT L)
TrlTonE T, BEROTERH /1% v
TR A 7 — 7 V& JE i S5 ROV TR
AL CERD, BRI AT LiAT e dh

MEF CThH o7, L UEBOERZEET S
A, MAEPN TEEO S MICFHERTES 5720
(1%, B OMELT T KA & R 9~ 2 L BE 7S
HDH. AT, 22DDT LA T AT 2
—HEZHNT, ZORGH SNV EBIE )%
[0 2 REFRIROL S 28 b S 2 IRFZE f] Ay IR %
FIF LT, AMNEREDN. 2 mDH T —T /WKL
BRSO EE T M A~OJE 2 B LT
L. FEBHRERS, T —T T F AR O T
BEAAICEHKR0. 8 mEdh 52 & &R, AL
A CERT AN e - FFESND 2 & &R

L7z,

10)  FERERAEE I K 2 MEEZE OB RAZE T
BIERRA%E

FBORE— (WEERER) | OVEEAIS (HASKR)

R) o AEZ (HASERR)

SN IE O 55— B PUFRE T & 5 AR TR AR

(rt=PA) 12 X2 MARIAIRIRIAL, TR 24
RILLIC 2 FIRi& 0% T 25 FPHZE L T

LEIRBEAZmZ TS, LML, rt-PA &k
% 24 FERLAPNICINIEZE D FFRE 15 %2 HIIZHL
MARIEA T2 & RN I EHT 5
Zehh, FuiRIEOM TSN TV D.
Z ZCAMFZETIE, FRREEROEEEIRIC X 2 i
ERAZETBHEIZOWVWT in vitro I[CTHEEEL
T MARTERLTE T V% -V CHIRRE 21T o 7. 9F
RUBH SR O &I & IARTERCE 7 VIR
2720 CHEICT 4 7V ORI
HZENHABLNEIRoT. ARERLD, Ml
RS A PN T2 SR ZE IR % D FEPAZE T RIS
B A RRIHND Z L3 TE DAL R
3 Wil

11) BEE RIS & RIENTAE LR
IR D T M~ OMGEE



BIBcRn CREBETR - Bt - AT AT L) |
KRG GOETKR - Bt - AW AT L) |
BHE RUELK - Bt - AW AT L)
PR GO TR - Bt - AT AT L) |
Unga Johan (FFRiK - 38) | #Aksm (FFA(K -
) L Al (FRUK - 5

B IS N COMBAOHIEWEZ E D 5 7=
(2, RIADHIREO R AT L NiaEesE
& (BSC) ZIERT 5 Z &Ik Do REEY
O F LA LIRS Lz, LavL, @ik
PRI DA K DBSCIZE E 4L 2 M~ DHER
B E 7 I EMFRREIIH b N ST
VY, T, Bz i, BSCH OO IR
WK 2R A RE LT, £3, OCK-
87 v A LLDHT vt A D2 oD kA AT
% Z LI K o THIRAFROEHEME A FGE L
2o WIT, /N—A MEX D b EeR R T CHl
NAEFREWD SEDHZ LA LT, RbX
ACA 728 T A — 2 IRIEOIRE L LTHERL,
0.5 mg/mLAIH T HETHDH, £7z. 300
kPa—ppAifi DI KFEFIE & 50% AT T 22—
T4 HEMEAT S & 60O RREIAN TR
DEAFRIPTE Y% L) RFES LD,

12) BEDT D BEES LB H AR Y 22— 250
BRI K 2 I S O 3YR TTHILER & % D
A

ZHER RRETK Pt EWT AT L) |

FHHETR GO LK - BE - £ AT L) |

RS GRRR LK - BE - BT AT L) |

MR R A CGRARUR LK - Bi - A AT A) |

BotRIA f#rHE %R GROLETR - Bt - A

AT 1)

ABFFETI, DR DM HiRG L

BEIAR Y 2— A6k L& 2 A L

THRBRE L, RHPHOMmAE NS # e R 5 2

LERAMET D, EERZEEEPhilips 1022
ZROWTHSG L7 BEMEREOR Y 22— L0 5
i U 7 i A Re S 2 3 vk ot LALER L2 1 v

77T 5. SLICHE LAY 2— 203k
WA 5 2 W T ZER L A b L—3 3 U &AT
W, R o — A ORIREBLTHI 2R LT

%, TRl DR R R o i R A i i L
JEREEAT S . 7 Z i (231 B CTO M iE
& DIHRAATYY, ARHREEHAEC & 2 M ki
DFALLEE 2RO TRER,  FEBRF 0 M AE #1350

55% & 721, PEIRAT & U R TTRIB0% AL

2. ZIVE D ARTFEE O A LR
T& L AREME 2 st L7z,

B4
T AABERELS B TR
B

FIRF : SEAR 3143 4 16 A (1) 13:30-17:20
SRR (TREEAE 1 - Z AR
—/L)
WRFER Invited Lectures (13:30-14:45)
1) Clinical translation of ultrasound
contrast agents
Chung-Hsin Wang Ph.D. , (Trust Bio—
sonics, Inc.)
Dr. Wang founded Trust Bio—sonics (TRUST)
in 2013. The company developed a series
agent for cardiac

ultrasound contrast

disease and cancer diagnoses. Using
TRUST’ s clinical candidate as a model, Dr.
Wang is going to share his experiences of
developing a translatable contrast
The major safety concerns of the

such as FDA and

agent.
regulatory authorities,

PMDA, would be addressed. Based on the



target indication, specialized safety
pharmacology study is typically required
for helping regulatory authorities to know
more about the product. A well-designed
manufacturing process should be took into
consideration right at the start point. In
general, GMP production is the most
challenging task of translating a prototype

into clinical uses

2) Effects of focused ultrasound and
microbubbles for cancer treatment

Eun—Joo Park, Ph.D., Biomedical Research
Institute & Department of Radiology, Seoul
National University Hospital, Korea

Currently, the synergistic effects of
focused ultrasound and microbubbles have
been actively studied in cancer treatments
as an effective method of drug delivery. In
this study, two examples of focused
ultrasound with microbubbles for cancer
treatments will be presented. The first
study was designed to evaluate therapeutic
effects of anticancer drug  loaded
microbubble complex in combination with
focused ultrasound treatment for pancreatic
cancer. Immunodeficient mouse inoculated
with CFPAC-1 were used as the pancreatic

xenograft model. Animals were treated in

five groups: control, Doxorubicin-only
(Dox), Doxorubicin combined with FUS
treatment (Dox-FUS), Doxorubicin loaded

microbubble complex (MB-NP-Dox) only, and
MB-NP-Dox combined with FUS treatment (MB-
NP-Dox-FUS). Animals were treated on a

weekly basis for three weeks and post-

treatment monitoring was followed for five
weeks. The second study was designed to
evaluate the therapeutic effects of chemo—
agent for brain metastasis cancer by
delivering drug across the BBB using MRgFUS
and microbubbles.

In vivo studies were performed in two
steps. For the first step, multiple BBB-
openings were performed at four different
FUS condition along with microbubbles
(SonoVue) to find safe and effective
treatment condition. The treatment was
performed once a week for six weeks. In
the second step, breast cancer cells (BT-
474) were pre—treated with chemo—agent
prior to the inoculation in the rat brain
for the brain metastasis model. Animals
were treated in three groups: control,
chemo—agent treatment only, and chemo—
agent treatment with BBB-opening. FUS
condition and injection volume of
microbubbles for BBB-opening were obtained
from the first step experiment. Animals
were treated on a weekly basis for six
weeks and post—treatment tumor growth

monitoring was followed for 12 weeks

FERIGEE Special Lecture  (15:00-

15:50)
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2) BUS-DDS (Bubble-Ultrasound mediated
DDS) & REA B F L CHEDJEMN7R VTS
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BT, %< OERIAIEEE D EEE LT R
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AFERTIE, HEKILRIZBT DIRRIREN T E
H L7z, EEKIERDOIRBIOR T2 F2R TRi%E
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2TV, RRHREE — N & ORE Z i,
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L Rpr B EDEEY AT A
(Ultrasound-mediated Locally Specific Drug
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(Kazakh National Medical
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