T \ RRUTERKFEFM IR

Tokyo Women's Medical University - Information & Knowledge Database

https://twinkle.repo.nii.ac.jp

(FBAORRREZMERRR<FEI>) 7o b7 v
F—ikE BB ERPRIRIC K DDA

58 jpn

HARE

ABIE: 2018-05-16

F—7— K (Ja):

F—7— K (En):

ERE: M, OF, M1, 4, ER, &, FEA, F A, R=E,
B, K&, BK ®RF, R BX, HRE, )%, B,
=8, F& &, A, 7, [lX, B, E%, 8, 8L, [,
1, MA

X—=ILT7 KL R:

Firi&:

https://doi.org/10.20780/00031872




5 40 BACRE M S

70V bS5 —E
SE2NENEEICESD

K FIHAT ST, JCT BRI,
SIS, KPR L ROTCE, XA
AT BIEA, RAAtsy — RHRET

R ', R SERE . IR B G PR N R
PRI KR K BT RIS, HARJE

HEAS BB, HE L mOR L ORI I, R RS
AL R, AT AR

Jun Okamoto', Yoshihiro Muragaki', Ken Masamune', Hiroshi Iseki', Yoshiyuki Konishi', Yuki Horise',
Kyoko Shimizu?, Takao Itoi®, Atsushi Sofuni®, Shinichiro Umemura®, Shin Yoshizawa*

Yoshiharu Okamoto®, Satoshi Tamano®, Tsuyoshi Ueyama’, Kazuhisa Takemae® ‘ A

u . WCHD TN KoOBEERBER (T v A
iz yER— ALk 3

1. Zggégﬁfg%ﬁﬁ) D T2 — ) b % B DR I A P B RO E A 0

%352 =B PSR S, RS S MR OB % 1T

|

BT (sonodynamic therapy @ SDT)
& ASAHIICELY A F & 7 5 B e R 1Ak
Ph DR E RS L. ZOMEMEHE LTHA
T HBMMBR R X > THAZERT L HETH
5 (B1)o —7, mE A E I (high-intensity
focused ultrasound : HIFU) {## Tld. HHEEE

HIFU R AR, WO 2 oo RS2k,
EWE, TERE. BB - RRETEE, £
TAEBIAE, ARREVERE, /¥ —F 2V N, i
BEEPEA . BT IRASA CHFKEINTED,
Bﬁf%ﬁjﬁ%k‘%a%@\ﬂ%%@rrﬁ
FIZBWTERREEINT WS, &5 IR

immﬂ\%ﬁhw\ﬁﬁhm‘%#ﬂwéw%

1. REIRS

‘n

2. HIFUEgH

3. RS
TR THIE L L1

(e Rk g
(a1 2 THIREIOTHE

£ SRR
3 4 - \i’

: uF‘I’EFﬁ
%

G

fEH0RR IC N

BEHZHEE (sonodynamic therapy:SDT) (. i ASMBICEN A S
BILEERZHYEICHEND SEHERBE R (high-intensity focused
ultrasound:HIFU) Z8251L. Z DB BEIERAEL CRET DEHRRICE S
THAZBET B,

X1

RKEXEZF No.312018 73



TEEl mao@EkkEFHMELAS
ik

4000
-e - 1IN O—UE
3500 || —— 28DDSE
- - - 38 }+HWUQ7mNmma s
—e— 4EtDDS
2000 i 1] (0.499)
s | HHIFUEE0W/cm?) i
1/ 7
N 1ns
£ 1 0.998)
£ i
<
N
HEH
**p<0.01
(0.005)
:
P

(Unpaired test)
1 1

5

6 7 8 9 10 11 12

&iEB% (day)

NC-63007Z ZERRZMHEEIE L TRHWZSDTDIN ViVOERERFER. YD AK
BN Afliidcolon 26D FEBET LN I RZERRICERZEITOTLD.
FAEIERAN D\ RHIFURE (360W/cm?) Z AL 568 CRAIR TSR

ZE TV,

X2

N2 D EHEA AT b T v b, HIFUB#HIZ
B TR 2 R — T AR IE 5 O BE
KCEWIAVF=DLETH Y, S HITHEFRIE
ZERDHFETIRI L, B TRET 27208 L%
WERIICIES SN B ) 27 Z4ES o T 20RO
577303 1 18] 0 HEL G B A U L2 Smm., Rl (2
&J71A)) 10mm D [k Ik & 5% < ZEIn g T

R OBEEZEL TV % EOMENLEH Y,

" 2. mEEMEE (SDT) O
[RIE .

BT IFRESDT @ B 13 1980 -0 A & 4
T 0. EIRE O, HEIFRWHE O EZ
B BT b T & 720 AEORRIE, &
FRMEINS X o T A 7 a7V 58k LIRSS

HEBICAECAD) A 270 Yy bHHINIGE®
PDTiEZEI T, 2) BRSNS X - TR
B 5 U 7o BB Y E AU S, BhRIREDS
FERCIRAB TP 5 BRIZ I8 A U 706 PR I8 5 A 55
WEEEZREI T, 2w 20T E
ZB5NTWS, HIFUIZZ D X 5 % SDT % flAa s
DRI REE, EE RO & 5 B BIR g
#H &P S 5 2 & CHIFU MRS D 2 % & &2
DNEBEA R R &2 BRS¢, HIFURHED Y A2
ThH o 1B UNNOEK L 2 WIBHHZ X 5
IEFEMEANDEEZ KT 2 HIY TR Sz,
COSDTICUHALE B F YT —v 3 v &KN
ICBWTREEICR A S 5720, mbEE v
A G % ML A G DR B8 L HIFU BEH5 3% B
FeL72"Y, S5 ICHIFUEBORMNBEIEIZE D,
BEFD 1RG5, BB %2 V649

74 Future Medicine No.31 2018



B L THMICEE L2600 M3 52 & T
WA 2 P K SR 2 i S5 2 L %
Efﬁléc: L7 16)0

| ]
3. BERZMMEICDONT
|
KRR FORWOAHE LV Ey V) )
ItV (NC-6300) ik, 7> M I A 2 v RIEH
ThHbHIENEY V&I ) RFICNET
52 LICEY, EEANOREMOEAR, EWH o
I ¥ ba— Vi X BRI O Z X L Ch%E
S N7:EFE D Drug Delivery System (DDS) 3&5#)
TH2'", NC63001E BT EN Y g
B AR TR AR OIS SR Z R L. BUERL
WAEBISH CHGT 2EES T HABR T
170mg/m’ ¥ TORFMEARD S, K&
(maximum tolerated dose : MTD) J& UV IT A5
Bt 3% & (recommended phase 2 dose : RP2D)
X 170mg/m’ EPEEN TV R Y, Hald, <
A % I NC-6300 % S8R EIEA & LT w72
SDT D& F % Hiis LT\ %o NC-6300 ASHUlE %)
WEIRTHRED1/6 (25mg/kg) & DK HIFU
2P L.~ AR AR colon 26 DRz T
METF V=7 A, KOt bEEDS AN MIA-PaCa
2 TRBAE F V< 7 212 B\ T A B R
HIFU HMZ Fes U A 2T 55 B K P &) 2% % 7R
L7,

4. IREEICH T D SDT

]
CORREESL LI LT, BT R IFEI

LKL mr ke ML eiEE Lo 1/10.

HIFU B4 EE % © b HIFU Bl #R 0 1/10~

1730 & L CSDT B ¥y ik BR A 78 % 47 - 72 (BHUK

20Yh3VF—8HE
EENENFECLINABE

FFEUCHIFUBERE. (A)128ch HIFURS>XR
T 1Y FEF IRV DOBERBAICAAEEZR
EERCET UEERUEZRIELTVD, (B)
128ch HIFUZ Y FIMMBZERIEZERIE T 5L
[ FrET—2aVZEBBNICEDNIA—RHIFU
BH(ICHIHLTWV S,

X3

B ER R 78 4 P AT B K37 5 H27-001) o
HIFU M5 26 08 & LB RdD TRy b ¥ 25 A3 H
oK%, MR A B BERT, st v v —
HE TR L2 (K3, E4), &R & b i
W iR DA SRR, KW BV AR O A BRRE X RED
I TR OF 1B [ 5 TR AR A A (RS 70
HERGITRO B0 o 70 BRI CH & EIB%kE
WIE) &, AT, B o - 3k SEBRATT
DYWATIREETDH - 7228, SDT it #% CT LIER
fi/h AR, BH L) B oA EBEABN,
$B7HHICKIZZEFOBAT - BVET E ThIE
L7 BMRLICEL T 27 A2 H @
HIFU B %2475 T b R 2 ORBE mh g
INE) & A i o B AT R & SDT Bt 47 10 H % 12
RS U7z A3 UFRIIEAYA ) (X 2 I 145
LW EREOERSIH S22 & 2R L 72,

5. SEOEMH

|
20 &5 IR LT QI & IR ) =

FOVF = DYSIBTINC X ) TR A WY 5

RKEXEZF No.312018 75




TEEl mao@EkkEFHMELAS
ik

BE bk i R 38 B AR SDT I3, &
BOER L, SRS RERHPICH 2 FH
g DIHZE I RETH 5o BHEIMIZIZIEH D
i %5, HIFUOBEIRE & vwo 285
A= — % b5 2 L TIIEALEDREIENRA
(23R T X A REMEDSE VW,
KRPERTHE L7z~ B, SR IR R
BROAERE 2, 201745 0 &0 YIBRASRE G
BADEEDA - B A FEERFEO IR
SODBADTFNIR Ly BRERKFAHALZNER
WL FER R A2 N E & L\ T SDT 0%
AR SRR EZ 1T > TWwWb, SDT 25,
CHSERMERADEHRED—D L b K5, i
FHFEE T E R EIT> T L,

IR

i

PR —

&I:I:l.

EE
|
ARBETE o — W E i v F g8 B % SR
(FIRST) 70254 - F I NA 5527 /0y —
WIES BB - WA/ X—2 3 v, AMED
KRB % BT B RS - ¥ AT ARFZER%E
¥ - RV EERFEON LR T 5 AT —
N AIEE O BIFE. AMED BB 25 B S F 72 4 2
FE - AT REHREG E NI v 77 N —
VAT A MAREEFFREOFE AL
ko TEME 7z,

Tl iy KR

aey % Oy il

FRESYEEICAVCHIFURE, B3 TINTEHIFUNS Y AT 21— 5 7268
Oy 'S5 AR GHIFURS ZRIR T 2.

B HIFURS Y2

X4

76 Future Medicine No.31 2018



JO0YhS5VF—HRE
BENFNEEC SN ABER

i [

20063 A BREAFAFRETEZMARMEGETAERUELRIMRE BT
#+ (T%)
2003F 108  BRMBAKRFAFREIFMEN ZEWEBHF
2006 F4 A FREXFERMNE - RRERRSMAEBLESERTAMER TEEMABHF
2009 4R FREAFETAMER S TIZEN REMREE
2010 4R RRETRFTERFER Y 2 7 LEE 45572
2010F 11 B~ RRAFEMKZEREGER AR HEBK
2016 F5 A~ RRAFEMAZEREGERZNRR $HEHEL

MBS | BAREFES, BAODKRy bER SHAIBETIHYSR. £RETIFR. BAI X E1—24R¥ES. BAKEEARZES.
[EEEFMiER R v b, BEEA > T L— Y3 >OMRRREICKESE. 1>7U T 1> PFRIAMSORFE. X7 — MAREDORHSE
HEETH. BAEMFSEHRN (2013). FeAAKRy FAXEY-—EXQKRy MNP [BFE] (2014). FR26FEBAERET
F2HEHE (2015). H29M+ AEERME P AMEHME (2015). J v KFH A 2 H (2016) & £ 2R H,

RKEXEZF No.3l12018 77



BTl s40mkkEERERAS

WEEH
1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Furusawa H, Namba K, Nakahara H, et al. The evolving non-surgical ablation of breast cancer: MR guided focused
ultrasound (MRgFUS) . Breast Cancer. 2007; 14 (1) : 55-8.

CHATE . fR%e T, BT B b BIBRASRRIENE LR & i) SR OB S Dk ih . IR 2015; 30 (2) 1 199-209.
. Sofuni A, Moriyasu F, Sano T, et al. Safety trial of high-intensity focused ultrasound therapy for pancreatic cancer.

World J Gastroenterol. 2014; 20 (28) : 9570-7.

. Vidal-Jove J, Perich E, del Castillo MA. Ultrasound Guided High Intensity Focused Ultrasound for malignant tumors:

The Spanish experience of survival advantage in stage III and IV pancreatic cancer. Ultrason Sonochem. 2015; 27:
703-6.

L RREUHTL, BT, ARG, M IR IS S 2B E MR T 7 U PR TR S B N TV 5 & BT AR

DR DREES . IFF. 2005; 46 (7) : 443-4.

. Illing RO, Kennedy JE, Wu F, et al. The safety and feasibility of extracorporeal high-intensity focused ultrasound

(HIFU) for the treatment of liver and kidney tumours in a Western population. Br J Cancer. 2005; 93: 890-5.

. Chen L, Wang K, Chen Z, et al. High intensity focused ultrasound ablation for patients with inoperable liver cancer.

Hepatogastroenterology. 2015; 62 (137) : 140-3.

. Furusawa H, Namba K, Thomsen S, et al. Magnetic resonance-guided focused ultrasound surgery of breast cancer:

reliability and effectiveness. ] Am Coll Surg. 2006; 203: 54-63.

. Leighton, T.G. Ultrasound in food processing. Chapter 9: The principles of cavitation: Thomson Science, London,

Blackie Academic and Professional. 1997; 151-182.

Yasuda ], Yoshizawa S, Umemura S. Efficient generation of cavitation bubbles and reactive oxygen species using
triggered high-intensity focused ultrasound sequence for sonodynamic treatment. Jpn J Appl Phys. 2016; 55: 07KF24-
1-5

Yumita N, Nishigaki R, Umemura K, et al. Hematoporphyrin as a sensitizer of cell-damaging effect of ultrasound. Jpn
J Cancer Res. 1989; 80: 219-222.

Umemura S, Yumita N, Nishigaki R, et al. Mechanism of cell damage by ultrasound in combination with
hematoporphyrin. Jpn J Cancer Res. 1990; 81: 962-6.

Yumita N, Nishigaki R, Umemura K, et al. Synergistic effect of ultrasound and hematoporphyrin on sarcoma 180. Jpn
J Cancer Res. 1990; 81: 304-8.

Yasuda J, Miyashita T, Taguchi K, et al. Quantitative assessment of reactive oxygen sonochemically generated by
cavitation bubbles. Jpn J Appl Phys. 2015; 54 (7S1) : 07HF21

Umemura S, Yumita N, Okano Y, et al. Sonodynamically-induced in vitro cell damage enhanced by adriamycin.
Cancer Lett. 1997; 121: 195-201.

Goto K, Takagi R, Miyashita T, et al. Effect of controlled offset of focal position in cavitation-enhanced high-intensity
focused ultrasound treatment. Jpn J Appl Phys. 2015; 54 (7S1) : 07HF12.

Takahashi A, Yamamoto Y, Yasunaga M, et al. NC-6300, an epirubicin-incorporating micelle, extends the antitumor
effect and reduces the cardiotoxicity of epirubicin. Cancer Sci. 2013; 104 (7) : 920-5.

Mukai H, Kogawa T, Matsubara N, et al. A first-in-human Phase 1 study of epirubicin-conjugated polymer micelles
(K-912/NC-6300) in patients with advanced or recurrent solid tumors. Invest New Drugs. 2017 Jan 4. doi: 10.1007/
s10637-016-0422-z. [Epub ahead of print]

Maeda M, Muragaki Y, Okamoto J, et al. Sonodynamic Therapy Based on Combined Use of Low Dose Administration
of Epirubicin-Incorporating Drug Delivery System and Focused Ultrasound. Ultrasound Med Biol. 2017; 43 (10) : 2295-
301.

78

Future Medicine No.31 2018



