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1) M. Daffertshofer, et al., Stroke 36 (2005)
1441-1446.

2) P.J. White, et al., Phys. Med. Biol. 51 (2006)
2293-2305.
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No.4737

5mm

2mm

-16-




B [mW/em?]

@

11
Q)
B
5mm
(A)
1
£
L2
=
£
0 - \
3C0 <00 sCo 600 00
Frequency |kMz)
(B)
1
2mm w—f @3t 2.0 mm +
o 08 tonez 5 mm
E.U.b - = lesl B0 mr -
g a toned O
Bos F0 VIS DL ERTT e lesk12.0 mmn +
. Lone4 0 mm
50mm o4 . :
ace < 0 o el
Frequency [kH2)
50mm
10 11

*

2.5mm, 3.0mm, 4.0mm

12: //\ i S ®
10 ~
2 ,/j/ ' ‘\—ST?\“*‘; (flesh) 2.0mm, 2.5mm
4 < : g - - 6.0mm, 3.0mm
g 5 i 12.0mm, 4.0mm
03‘07 35 40 45 : 5; ; ss 60 65 72)
Z[mm]
11(A)

@

(500kHz )

-17-




11(B)

] 12
(A)
2.5
8 2
% 15
g 1
= 0.5
] ' . .
300 350 400 <450 300 550 GCO &30 700
Frequency [kHz)
(B)
2
g1s
£
z 1
5
.:U.)
Q T
300 350 ACC A50 SDD S50 =CO 650 DO
Frequency [kHz)
12
2.0mm
A) 1.3mm
() 12.0mm
»
1.3mm

12mm

10

() 8

13(A)
White

2.0mm White

7.1mm

E \ "
) L)
\‘ 'l A
- )
[ = M [
v — A
A \ .
= om |' I\‘ wawe NN 0T UL
R
/
~ ' 0N
\
N S
'
nase
0 04 Ak 0 03 ne 17 14
Frmgquuncy [MM)
n
E
,__’..
»
>
3 ——ay (22AT
-~
Z- v el
£
2
=
oA ne o5 neG ns A ne

Frogeency (W3]

Q)] (®)
P.J. White, et al., Phys. Med.
Biol. 51 (2006) 2293-2305

-18-




13(B)
600kHz

600~700kHz
13(B)

White

3

¢)

12mm
500kHz
14

White

300kHz—~700kHz

500kHz

0—~2.2mm

15

Transmittance

Iransmittance

0.8
0.6
04
0'.2
D
0 OS5 1 1.5 z 25 3 3.5 4 a5
Distance [mm]
14
( 2mm
500kHz)
A (8)
12
1
0a
0.8
01
02
: 0 1 2 J q 11 12 11
Water-layer thickneea [mm)
15
( 2mm
500kHZz) (A) 4mm
|® 12mm
12mm 15(B)
1
15(A)
16 500kHz
2

-19-




Transmittance

o
IS

0.35 -

o
O o
NG w

o
= RO
- O

0.05

16

®

—&—sin
@ PSRF

12 12:5 13 135 14 14.5
Distance [mm]

(PSRF, 500+ 100KHz)

Feali6%  [Pd Bu
- Sm‘:rce 2 Sgim:
i Teq

17 500kHz

500kHz 5
10p s
17 500kHz
Phase
10°  10u s
500kHz

-10°

-60° 30

rst % DR

- T

1y s

-20-




Phase -10° -80°

18 -10° -30°

Phase -40° -80°

-10 -80° 19 (No.13
)
Phase -50°
R1" —R1: 7mm
R2" —R2: 11mm
Phase R3 -R3: 14mm

5B 500kHz

50 20
2mm

FEAERIHEL 1

o N0 & 9.0, %.0,9,.0.7,.%,.0
B T R Ay i 3x5=15
b+ SR No.13X 70 — 70 FERE: D [mm]

18 Phase
15
@)
2mm
o
No.13 ng_________;, <:>
19 R1' —~R3 2mm
R1~R3 O

20

-21-




400kHz (B A i)

A) . .

P3 ——P4 ——>P5

100.0

90.0 2\

80.0 i\ / \

70.0
60.0 \

50.0

40.0

BBE(%]

30.0

20.0

10.0

0.0

9’}?‘@?’9’}.,?’9,4.‘#9’.‘/. SRR
R A S A A AN A A A A A A

R F L NTAE B NO.13-RIDFERE: d [mm]

(B) 500kHz (F A fill)
——P1 ——P2

P3 ——P4 —+—P5

100.0
90.0
80.0
70.0
60.0 )
50.0 g
40.0 y 4
4
&7

X A
N I\ -

— |
\\%ggé%y \\ﬁégamm~

.Q'PP‘@‘b.QWP..AWP-@.@WV@‘??
R R M R A BRSSO A A S ORI SN Ere B N SN B

#RE)F L MERE B NO.13-RIDEERE d [mm]

600kHz (B A{#)
(C)___ PL ——P2

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0 -
20.0
10.0

0.0

/,

ERE%]

30.0
20.0
10.0

0.0

~~P3 —+—P4 ——P5

FEEE %]

™
oS oo e® qsb oS Q.w SRR S e W@ st K3

2015/3/23 REITEENAFBANO.13-RIOER :d (mm]

PSRF (BAfE)
(D) — = —
100.0
Fi
30.0
20.0
10.0
' Og.s oVoPe® q?o .%. P @i ESyhexs ‘-‘;\,m-° 0%%@0%:05
IRENF LENEEFEBNO.13-RIDFERE  d [mm]
21
( No.13 R1 )
(A)400kHz (B)500kHz
(C)600kHz (D)500+ 100KHz

(PSRF)

€H)
11.0mm

(2)400kHz , 500kHz , 600kHz
+ 100kHz

10p s
R1
Pl

P5 P1 2.0mm

@
400kHz

(b) (P1)

(P2~P5)
»~O©

EAR%)
8
8

0.00

9'}?‘3’?’9’.‘/..
979979 7070701000

5
ErEEEANo.13L IO~

22
( No.13 R1
,P1 )
( )400kHz
)600kHz (
(PSRF)

( )500kHz

2.0mm

500

No. 13

21
P2~

4

—a— 400kHz(D

—e— 500kHz(D)
+— 600kH2(D)

—a— PSR

(

)500+ 100KHz

-22-




2mm

© 400kHz
500kHz 600kHz PSRF

22

No. 13 L2 (=L3

23
R1

600kHz
R1

400kHz,500kHz,600kHz
PSRF
R1
21~[%/23
(No.13) (No. 4737 No. 4759)

No.13 L1

(

(A)400KHz
(C)600kHz

400kHz (B A )
——Pl ——P2 ——P§ ——P4 ——P5

(A)

100.0
90.0 +

Bl
g
(=]

80.0 ooy
200

D N
¥ a¥ o q"q“”o“ SASANRNANRE AN Q’w“qf"'b“{\.b@‘b@

RETF & b HIHERNo.47-RIDIER : d [mm)

(B) = P:OOkHz GRAMED

——P3 ——P4 ——Pb
100.0
9.0
80.0
700

T 600

500 +

100

300

200

100

0.0 +—
c»tsb%bm ‘b\\-}_&n

FHBE(

J‘A\(\‘b\

o7 9”7 a7 o” of \Q\Q'\\'(’\\‘\\'\: fb%‘\w%\
#E!b?& b hEEEA No.4737-R1DHERE : d [mm]
:600kHz (A fE)
(C) ——P! ——P2 ——P3 ——P4 ——P5
100.0
90.0
80.0
70.0
¥ 600
g 500 -
R 400
300
20.0
10.0
0.0 -
o 0¥ o» c{“ Q‘bQQ Q‘bg Q Q&»\,}a@( o VQ&%@?»@%‘?&@
RETL bg!iﬂ‘\o.4737 RIOHERE : d [mm]
__ PSRF(@AME
(D) ——P1 ——pP2 ——P3 ——P4 ——P5
100.0 -
90.0
0.0 et
700 4
T 600
g 50.0
¥R 400
30.0 e
PV ¥/ | SO S——
10,0 -
0.0 4r e ;
a® oY cn”‘ m“’ m‘b e“ SANASINASIR AR TR AR AR TERERS

BBFL biiéﬁ.\‘o,ﬂ:}?-mmﬁ% : d (mm]

23

No.4737 R1 )
(B)500kHz
(D)500% 100kHz
(PSRF)

-23-




No.13
No. 13
R1 R2 R3 L1 L2
96.8% | 63.6% | 57.0% | 902% | 38.0%
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35%

2)

1) Osamu Saito, Zuojun Wang,

Hidetaka Mitsumura, Takeki Ogawa,
Yasuyuki lguchi, Masayuki
Yokoyama:Substantial fluctuation
of acoustic intensity
transmittance through a bone-
phantom plate and its
equalization by modulation of
ultrasound frequency:

Ultrasonics 59 (2015) 94-101.

1) Osamu Saito, Zuojun Wang, Hidetaka

Mitsumura, Takeki Ogawa, Yasuyuki
Iguchi, Masayuki
Yokoyama:Equalization of
transcranial ultrasound
Transmissivity by random
modulation: 19th meeting of
European Society of Neurosonology
and Cerebral Hemodynamics. 2015

5

2015 3
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66.7% 57.4%

Table 2
ICA
M1 55.2%

0%

M2
0%
53.7%
90.0% 0%
0%
MRA DSA
ICA
Ml (p=0.455) M2
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ICA 9(56.3) 3(1918.8) 3(18.8)  1(6.3) 16
M1 20(52.6) 1(2.6) 12(31.6) 5(13.2) 38
M2 4(30.8) 0(0) 5(38.5) 4(30.8) 13
ACA 1(100.0) 0(0) 0(0) 0(0)
PCA 2(66.7) 1(33.3)  0(0) 0(0) 3
Total 36 5 20 10 71
MRA,DSA (modified Mori grade, TICI) Patients (%)
0 1 2 3 Total
ICA 17(65.4) 3(11.5) 5(19.2) 1(3.8) 26
M1 24(55.8) 2(4.7) 10(23.3) 7(16.3) 43
M2 4(30.8) 0(0) 5(38.5) 4(30.8) 13
ACA 1(100.0) 0(0) 0(0) 0(0) 1
PCA 2(66.7) 1(33.3) 0(0) 0(0) 3
Total 48 6 20 12 86

Table 2 Recanalization rates within 24 hours after the
initiation of rt-PA

MRA (modified Mori grade) Patients(%)
0 1 2 3 Total
ICA 3(27.3) 4(36.4) 2(18.2) 2(18.2) 11
M1 13(44.8) 0(0) 9(31.0) 7(24.1) 29
M2 1(10.0) 0(0) 5(50.0) 4(40.0) 10
ACA 1(100.0) 0(0) 0(0) 0(0)
PCA 2(66.7) 1(33.3)  0(0) 0(0) 3
Total 20 5 16 13 54
MRA,DSA (modified Mori grade, TICI) Patients(% )
0 1 2 3 Total
ICA 2(18.2) 4(36.4) 3(27.3) 2(18.2) 11
Ml 12(41.1)  0(0) 8(27.6) 9(31.0) 29
M2 1(10.0)  0(0) 5(50.0) 4(40.0) 10
ACA 1(100.0) 0(0) 0(0) 0(0) 1
PCA 2(66.7) 1(33.3) 0(0) 0(0) 3
Total 18 5 16 15 54
(n=48)
(n=106) ™

(n=s9) W
P

(n=232) AMcA

(n=184) cren

(n=347) Tow

(%)
Fig.1 Symptomatic intracerebral hemorrhage within the
initial 36 hours
a deterioration in NIHSS score = 4 from baseline

-67-




sy 07 777
oy N 7770 i .,
9w v - .

icaacamcapca [ 7z 1 R
(n=225)
acamcapca [N 7 S 1 e ::
(n=180)
(n=337) Tota! | 77z

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Fig.2 Modified Rankin Scale at 3 months by different sites

of occlusion

(mRS 6) 6.2%(21
) ICA ACA MCA PCA

/337

8.9%(120 /225 ) ACA MCA PCA
6.7%(12 /180 )
ICA17.8%(8 /45 ) Ml
5.8%(6 /103 ) M210.2%6 /59 )
ICA
(p<0.001)
rt-PA
0.6mg/kg
0.9mg/kg 2

(transcranial Doppler ultrasonography;
TCD) CTA MRA DSA

(Saqqur M, et al. Stroke
2007, Bhatia R, et al. Stroke 2010, Lee KY,
et al. Stroke 2007, Kimura K, et al. Eur
Neurol 2009, Kimura K et al. J Neurol Sci
2008, 2010)
rt-PA
MRA DSA
TCD
(transcranial color-
coded sonography; TCCS)
TCD TCCS

0.6mg/kg

(Suzuki R, et al.
Cerebrovasc Dis 2012)

ICA MCA ACA PCA

MCA ACA PCA
rt-PA

Bhatia (Bhatia R, et al. Stroke 2010)
CTA ICA M1 M2 388
rt-PA(0.9mg/kg)
120 TCD
DSA
TCD
thrombolysis in brain ischemia(TIBI)3-5 DSA
thrombolysis in myocardial
ischemia(TIMI)2-3 ICA
4.4%(1 24 )
Ml 32.3%(21 /65 ) M2
30.8%(4 /13 ) BA 4.0%(1 /25
) Lee (Lee KY, et al. Stroke
2007) (0.9mg/kg)
120 (60-365 ) DSA
TICI 2
CTA
31 ICA M1
12.5%(2 /16 ) M2
27.3%(3 /11 ) BA
50.0%(2 4 )

0.9mg/kg CTA

TCD

MRA MCAM1 41 M2 17
) (0.6mg/kg)
Japan
Alteplase Clinical Trial II(J- ACT II)(Mori E, et
al. Stroke 2010) MCA
6 51.7%
24 69.0%
Kimura (Kimura K, et al. Eur Neurol 2009)
ICA MCA 64
(0.6mg/kg) MRA
42 MCA
M1 30 M2 12 ) 1
52.3%(

19.0% 33.3%)
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24 80.9%( 47.6%
33.3%) ICA 22 1
31.8%( 4.5% 27.3%) 24
51.9%( 14.3%  47.6%)
ICA
J-ACT I Kimura
MRA DSA

ACA PCA

ACA PCA

CT rt-PA

ACA PCA 24
MRA DSA
4 4
24
ACA PCA

rt-PA 2
24
24
24
M1 M2
MRA 24
64.1%(25 /39 )
J-ACT II(Mori E, et al. Stroke 2010)
69.0% (40 /58 )
Kimura (Kimura K, et al. Eur Neurol 2009)
80.9%(34 /42 )
24
M1 M2 24
71.2%

SITS- MOST
al. Lancet 2007)
MARS
2010) 3
SITS-MOST  38.9%
SAMURAI rt-PA

1.7%(Wahlgren N

33.1%
33.2%

3.5%(Nakagawara J, et al. Stroke

J-MARS

et
J-

2 MRA DSA
24
3
rt-PA
rt-PA
rt-PA
MRA DSA
rt-PA

Neurosonology 28 (1): 1-

5, 2015
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(TCD)

(TCCS)

TCCS

25 7 27 3

TCCS

(microembolic signal: MES)

TCD

TCCS
20
4 13
+ SD) TCD
31 (p=0.0009)
TCCS
TCD

TCCS

TCD

TCCS

TCD
TCCS

+15 47 (
10 12 + 11
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RGD
RGD- RGD-BL RGD-
RGD-
RGD-
HUVEC
t-PA

GPIIb/111a
RGD

RGD-

t-PA RGD-
RGD-

R EARICH M ERER

t-PAB S 239 %
t-PA+ TCD(REEZBEFRFTS)  408%
t-PA + TCD + ¥4 401\ )L 545 %

Reference* * *Molina CA et al. stroke, 2006.

RGD-

BL

DSPC: DSPE-PEG(2k)-OMe:
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DSPE-PEG(3k)-Mal:cholesterol= 64: 1:
5: 30 ( ) 100
pmol 4 mL

4 mL PBS 4 mL

3
100-200 nm
12.5 mmol RGD (CGGc(RGD
K)) 12.5
mmol (CGGc (DGR
K)) 4
1 mg/mL PBS
2mL 5mL
CsFg 7.5 mL
5
(CsFe)
BL
BL
500 uL

SHIMADZU ~ GCMS-QP2010 +HS-20
C4Fs
BL

PBS 100 BL

RGD-

RGD- 9%
1 mg/mL 2mL

7.5mL

C-11

00

7.5mL

Di0

RGD
9%

HUVEC

RGD-

RGD-

15

10 mL

EYLA FDU-1100,

RGD

2 mL

HUVEC

9%

RGD-

DR
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