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delivery reviews)
2539 2GAE A7IERE FAAEY T A7]7F 2-10 pmE ©] Fo A
At o] 7xE= ok FRE 3519 shell2 B3 Ho] 9t} Shell EH 2+
AA ) EA3= albumin 59 @A T lipid Edo] AFEEE Aol A

bz o)y # o= polymer?] &8% A Folt}.[16, 31-32]

_10_



4

op
N

NI

il

)

o

A& A  (nonlinear

7} (increased reflection), 7|3

=
o

5} wkALe]

7

#} (bubble disruption)el]

LR

ST
X

behavior), 7]

o

ojo

il
B

;On_
T
~X

i

op
N
ol

=
7
I
fite)

7
Njo

®
N
B
)
o
Nd
ey

ojn

¢
N
N

p—

0
N
o

e

X

w
olp
;ﬁ
olo
A

SESE P ERE RS

w

oA
ry

olp
o)

H7] ool o [33]

S

92l 2-10 MHzoll A 33!

2
zab)(‘x" — x‘z 1(3(ps — p)
X 3| 2ps—p
| 37|

1

1
G-—(144nk

-
T

21/N, A

)

o Ak, k

)

(a << M), kg, ps

ol

LA
T

0

A

AL A

e

d

t}.[34]

_11_



NONLINEAR RESPONSE OF
THE MICROBUBBLE
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Normal Linear Harmonic Intermittent ¢ A E.
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T 40 *‘9% =mie= Gas contents 10ul
p— -
s &%*a == e Gas contents 20ul
= 3D g
-3
= 30
=F 55
W
<
= 20
et
& 15
=
/A 10

5

O

0 1 3 5 i 9
Time(Minute)

a2l 3.1 X250 =GN M= A| Gaso| H|E =H
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- xSy gA AdE dkA} Al 3l A3 Brightnesse W37}

GasE 20ul ¥9& W =5 J= ¥ H gE WHs7E glojA

>
o
c

2.
5

I
o
o
BN
i)
ol
38
)

ok
o

D 29F 25mlE ~XOEE o] &3te] HA 5o 77t HolE ¥,
5

o] 9= 4293 albumin 0.01g, 0.05g, 0.1g, 0.2g, 0.4gS Z+7Z+
@ wtelaZ 3G ol gste] 247 1mlS widl FH 2ml vialol]l ZH7} HeolE

® AMEel Nst¥ Perfluorobutanes who]lA2 93 ARE-38te] 20ul 717}
A3, Vialmixs AR&eto] 452 ol EEv. 49 £94% Sum AlRA]
IHE ARS8t of gttt

[e)

- X

K
o
o
o
I
it

HEAL AlE 89l A3} Brightnesse] W3l7) of
o] 17 3.249H YEh A4 26mlddl &AF A albumin 0.2g8 E33)

o] Aulbumin shell ZGAE #|2+&}9) ).
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120 ® Albumin(Standard)
#Albumin(5 times)

100 & Albumin(10 times)
Albumin(20 times)
@ 802\ 4 Albumin(40 times)
'S 60 \
- 40.\ . $\
(o) B N
ﬁ. . \'0. . §k
.\ ..*.."'. ----- >..._ P
209 hTigmrg
&g
0
0 1 3 5 7 9
Time(min)

a2l 3.2 Albumin shell 281} =g &= A] albumin?| H|E =H
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2. Lipid shell 243} 29 A Az

A= 50mlet 28] Al E(Sigma—-Aldrich, USA) 2.5mlE 41 5, =24
1 Z2]= (Acros Organics, USA) 52.5mle} A= o] E%Eo 1,2-
dipalmitoyl-sn—-glycero-3-phosphocholine (DPPC) (Avanti Polar Lipids
Inc., USA) 0.1g¥ 1,2-dipalmitoyl-sn—glycero-3-phosphate (DPPA)
(Avanti Polar Lipids Inc., USA) 0.01gS 42 % hot plate(PC-420D,
Corning, USA)& 60°CellA] 30%A = 7tdgtct. 1 thg nleja 2 IS AL
g3kl 2000pE WA F 2ml vialell Hel Eth o7]A AR&¥ DPPCe}
DPPAE 39t Fdolng, 7tYE A 39-t7F o 5% wi7bA] o],
2o wgt A7FE 248 4 Jrh 2ml vialo] HolE E3HE 2000ulel o
st¥l Perfluorobutanes who]A = & ARE-ste] 20uls 413, VialmixE
Abgste] 46% EoF T 419 &

AS 100pm WHEHQ FHE A8t

of ket of W AREE REE Rl dE= W& Alo]=E ayste] gt
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3. Perfluorobutane 43} A]~Hl

18 3.3 & Perfluorobutane & 3}A]7]7] $13F A]2®le] 27w g o]t}
Perfluorobutane ¢ #F&=Ao] -2TCo]7] wWio oA A4S &
gtk -2TColste] FHS wE7] 9@l Freezer(AelE  LAlo] )7}
AREE AT Al2E S A EW WA Perfluorobutane o & 2437
A A Regulator 7} AFEE AT} ©] Regulator £l Ag& FEE AZAA
Freezer QFoll 59 9+ Circular tank o Perfluorobutane ©] U4 4 JE=
A&ttt &2+ Circular tank ¢F9] £E5 -2T olst2 57| 93|
AT Feaes -20T7HA 2-o] Jhsst, & AdddM= -15TE
ARGt ez YrlEes ¢3ESS ARgsiglen, AEE FEE
53] Circular tank & %3ISZ TIAA 2EE -15C2  YF9
Perfluorobutane & <43} A|7It}. A3s}¥ Perfluorobutane ¥ Freezer {tell A

Aol ALgH L,
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Freezer

Perfluorocarbon gas
\ Circular tank \

Regulator

Extract hole

(===
===
e o
=
=
[—E—N—N—] |
=
[ e [ e Jf e |
e e e e |
(===
(===
s ] e B s I e |
[N —N—]
(N —
(=N ]
[N —N—N—]
=N —N—

Sili tub
Ll b Constant temperature alcohol bath

2! 3.3 Perfluorobutane S} A|AHI 1AM T

_23_



3.2 7k 4

1 BN P @ vAyIEe R L A7) B

g

w2 AlZte Lipid 2 Albumin shell®] 27F4] 253 A9k A4 A%
=9 ZYA0 Definity®$} SonovueE WHEIT A7l FH, Tz 2 A
activation¥t}. activationo] ©UH wle]a =2 FI-& AFE-3lo] Slide glassol
10ul "o =&H & Cover glass® Y=t} 1 F Slide glassE dv| 7 Plate
ol &8 ¥ F AvAY =HE wEvh G #En A (KH-7700,

Hirox, Japan)= ©]§3l F53sglon, o

k)
>
ofo
e

&l =(MXG-10C, OL-

N

1401)2] wi&L 1400WjolH, 3D G4 &5 A AFgd A =(MXG-50407)

H&2 4009 ol A sl

Operation Computer

Light Source

KH-7700
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2. Cryo-SEM #¢

L7

Cryo-SEM= TS $FetAY Hd AEE 24" dEH=E d&se=
HFH © 2 rapid cooling, fracturing, sectioning, etching, coating®} & thA

E3e o B89 AAHE(Cryo-methods) = FAET ZF G A= 4]

»

8

Aol Alg 54> AlRAY], & 9% o)< adste] HHo =S A
gskolof gt

il

AC)

A2kE Al (Ultrasound contrast agent)S YA HAS A7 H, &

A

o

A% g LFuE Aol violAz AL ALgste] 10ul
loading ¥ A A2 W(-196'C)el A F4 $2 AL $49 Ant: 52

GG A (BAFO60, BAL-TEC, Balzers, FL)E ©]&3lo -120'CollA 24

S Aldskar, 1.5kV, 60mA Z7olA Pt o] IS ATt A7}
dawE AAL F7)F =F 19 vacuum chamber transfer(VCT100, BAL-

TEC, Balzers, FL)E ©]&3}9] cooling stage’} & o] ¢J+= SEM(LEO
1455VP, Carl Zeiss, Germany) .= %7 7}&7H <% 15kV, stage temperature

-150'C Aol Al #zekqiot.
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a b

1 o4 3. Attach holder
Tungsten evaporaton Tungsten evaporation Kokl o /.ﬁ,i toVTD
\ e
\ =
\ \ \
i —=
‘il / r A h \ h .
e
0 -
| q

S ]
1. Stick specimen 8
to stub

1=~

2, Fit stub/sample
mount to suitable
holder

8. Transfer holder to
SEM cold stage, image
and record data

transfer onto
cold stage

&
= -
QJ[ELF

Fractured inerfaces
Metal evaporation and shadowing

1%l 3.5 Cryo-SEM2| fl2] % AJAE! (Marilyn carey, Cryo-SEM mdae

O
7. Fracture/Sublimate/Coat
as required in prep chamber

easy)
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al

A

o= 34 (Diffraction), =4 (Refraction), WFAH Reflection) ¥ +=

1

=~

H

=

Ho

s 27 5

Ay
s i

SR

T

0]
yal

o ¢

19 Y=g

A

LN

Mastersizer 2000(Malvern Instruments Ltd, UK)©. 2 emulsion,
=]

suspension,

Jo

A< 0.02umF-H 1000um7H#] =74 o] 7}

3

=

|

°
pul

o]
4=

=
T T

bz

i

1.332

S 7% Protein9 k<l
=

1

e

&

Il

Definity®$%} SonovueZE

3

F Lipid ¥ Albumin shell®] 27}

=

}

L
1o

-

t}.
Water?] kel

29
_27_
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o]
t}. activation®] ¥4y 700ml H|#AHel 3

}

°
pud

o activation
1000:1=

=
=

we] Aol Tubw vie] AxEe] PR

} =79 Refractive IndexZ
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Flow cell
Blue light source :‘ Spacial fiter

Red Laser (He-Ne)

Backscatter
detectars &Iu

a2l 3.6 Yx EM7|9o| 22| (Mastersizer 2000, Malvern)

Digtal Pulse Processor
Analog Pulse Processor

Praamp

Matenng Pump

aEl 3.7 o 2EMZ2 2ot A|ARI 1M (Mastersizer 2000, Malvern)
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4. 471715 T WA AE S7F 54 24

AP A AHgE B 2509 HHE FHAas)h 7] flete] AA Azt
A Al2=E"S o] &3St YAl Al&¥l2 Gear pump(Cole parmer
75211-15, USA)¢} BiAl4 Headerdt T2 o] Foix] ok A A 1243+
&<t degassings S &F& AHAFS 50% olstE TGl H, B &%
= 37-38C=E FA 3

A2 wlg A Lipid 2 Albumin shell®] 2784 283 A9 & A
AlFFd 29A Definity®E 82~ AHe] F/do| Degassed water

600miE A F, mo]AR W& AHEEte] 10,000:19] HER E

rot
&

1 U+ Degassed water?t Z53 2JAVE EFE HdHs FAS
Degassed water7} YA = 201 FFof| Fo]x = 1143}
A48 Sonoace Pico(Version 1.04.02, Medison, My202c-dom
Korea)S ©]&3le] 25siglon, o wf ARgd X5y ZEH= 5Mhz
linear transducert. A& B-mode® & 5% 2™, Mechanical Indexs
0.59°I% Gain 96dB o|tt. Gl ¥7|7F Weh= FE& 3 em x 3
cm A¥dte] Ak ow Aol vludith A% settinge of#je] 13 3.4

s 2},
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Transducer holder Image transducer ~ Temperature controller

\[T

latex balloon

Parafilm

O sonoacerco O
- ooEea . .
| - MEDISON

Aluminum buttress T

Stand

Ultrasound equipment

07 3.8 YYIIIIE S HA NS B4 BHS B NAY FHE
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Ml o= At AHAVSHE plateE WE Fi Agstr] wEolth
Seeding & 12A17F =¢F AEZ7} plated] & EolA = 4= JEZ= 5% co?
incubationol| ] ®l¢S SHA Hdh. ¥ Ho tYgd = xdGAE 7
wellell 5] Yo ®vh 9 vhg 2, 7, 12, 22A17F0] A Fol] 7479
plateol] CCK-8 && YaL 2A1ZF 7FF(1-4A1ZF Abo]) ThA] v dS 171
Hrh. 28 CCK-89 §Hof WST-8¢] A|zete] 28 <3| Formazan®
2 Wyt HA Ha, o] Rs FREE FAske A WolA 450 nme] ¥
ol SAsHA Avk. 1y Al SAAE (Hokls ek Hlde Al &

FE gko] ol oAl

OZNO SO5° 05N
IN .
N reduction by @N "
N=N SOj Na*  proteins H N SOy
———
C)-oos 3

048
OoN
L _ 05N OCH
WST-8 WST-8 formazan
slightly yellow color blue color in basic conditions

a8 3.9 WST-8 % WST-8 Formazan2| ;1= (Dojindo Moleculrar

technologies, Inc)
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Definity

1 2 3 4

Lipid

G 7

Sonovue

8

Albumin

9 10 11 12

0% 0%
0.01 % 0.01 %
0.05 % 0.10 %
0.10 % 0.50 %
0.25 % 1.00 %
0.50 % 5.00 %
1.00 % 10.00 %

Standard Standard
g 3.10 ME 5 2M2 MY setting
Definity Lipid Sonovue Albumin
1 2 3 4 5 6 8 9 10 11 12

A 0% 0% 0% 0%

B 0.01 % 0.01 % 0.01 % 0.01 %

C 0.05 % 0.05 % 0.1 % 0.1 %

D 0.1% 0.1 % 0.5 % 0.5 %

E 0.25 % 0.25 % 1% 1%

F 0.5 % 0.5 % 5 % 5%

G 1% 1% 10 % 10 %

H Standard Standard Standard Standard
E 31 ME EM 2M2 QI8 MY setting




6. T-TEST

Summary statistic =
[ eles ditinguish Hy and Ha)
T tTat' ti 5 g‘
5L STAatIsLic — *—Ha _ :
(stanchrd dstrisLtion with ne b= oy ~tie-laf
Lrls e parametors under Hyd ( i )

> 1IN
4

P I p-alie = [owel tall ares
—vaiue
[orcbakilby of rors "sxtrems’

b2t starsh) |
I
- i

racorded 7

a8l 3.11 T-TEST B Al (Massey university)
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A 4 A A4 A}

B oA A A2 @ Albumin shell ¥} Lipid shell 253 2949 &

4= w7kl fEiM dA AldEa e 259 29A] Definity 9k

Sonovue® 7 H7ME 8 ).

Definity® Lipid Shell Bubble

SonoVue® Albumin Shell Bubble
a3 4.1 Hstsn|dE S8 X80 =gHe] 37| Y UE (Day 1)
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Definity® Lipid Shell Bubble

SonoVue® Albumin Shell Bubble

13 42 WP £ 230 YN 37| Y UE (Day 4)

Definity® Lipid Shell Bubble

SonoVue® Albumin Shell Bubble

13 43 eH0|PS £ 230 TYK 37| Y UE (Day 7)
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Definity® Lipid Shell Bubble

SonoVue® Albumin Shell Bubble

13 44 ZeHO|HS B £80 =

of

Hel 37| 9 Y& (Day 10)

Definity® Lipid Shell Bubble

SonoVue® Albumin Shell Bubble

a% 45 gsen|d8 8¢ =30 ZEHQ 37| ¥ Yk (Day 13)
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Albumin Shell Bubble

W]
o
iN
(o))
ok
20
ret
a
o
mujo
Ofm
rot
bt

S0t Z=AdHe| 3D F4 (Day 4)
A3E B 29 Z2GA ok mHZ|E7F Fo] PR HFHoRE A
ZE AS B 5 Uk AFE @ S B Definity9} Lipid shell 22 A)|

L 2o wnE dHolar 9ar, 7o) Hla Sonovue$t albumin shelld] 7 -$-+=
=718 A2 85 d4% YEES 898 = Qo AARZ Al#E<A Definity

o] Mx+ 1.2 X 1010/ml ©]aL, Sonovue?] 4%+ 2 X 108/ml % Definity”}

Sonovue®l| ®]&] w A 7| E57F B}
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Iy 47 &

=

BY 4 b E2e% 2GAT BE T
Ao Eht 44

A2 7k 9

SonoVue® Albumin Shell Bubble

a3 4.7 225} ZGH|2| Cryo-SEM EY
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it

Definity <}

|

5 2GA

op
N

—_—

Nfo

A

Uepe,

3 zol

4.8

—_

E°] A717F 0.5 - lum ¢

el wA

o A o

Sonovue

Aoll+= 10um

|

Fol

WorA 9k filtering

EZ7}

v A 7]

o)

]

o

7R 1

=

1= Ry
ST o=y

=g

K

H

—Lipid-F

- o o
(%) awnjop

=Definiy

SO @~ ®®LTONTO

(%) awnjop

10 80 630

1

Particle size (um)

Lipid Shell Bubble

0.2

0.02

630

10

o
S

o
£,
s

Particle size (um)

Definity®

630

=Albumin-F
++ Albumin-NF

10

Particle size (um)

Albumin Shell Bubble

0.2

o
=
s
® @~ ©® b T O AN - O

(%) awnjop

=Sonovue
630

10

Particle size (um)

SonoVue®

o
<

~
=
© ~ ©@ I T ® o - 0

(%) awnjop

x2al xdx|e] 37| &x (Volume)

Jod
o
mfn
xr
il |

ol

md
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-
>
=)

—Lipid-F
12 =Definity 14 -« Lipid-NF
~ 10 12
& 210
- 8 =
@ o g
a a
E® E
2 2°
4 4
2 2
0 0 S =
0.02 0.035 0.1 0.3 1 3 10 0.02 0.035 0.1 0.3 1 3 10
Particle size (um) Particle size (um)
Definity® Lipid Shell Bubbl
10 14
9 ==Albumin-F
3 —Sonovue 12 ++ Albumin-NF
-~ 7 ~10
2 2
s <
= » 8
@ 5 )
a a
E a ES6
3 3
Z 3 =z,
2
2
1
0 e amn il ) O
0.02 0.035 0.1 0.3 1 3 10 0.02 0.035 0.1 0.3 1 3 10
Particle size (um) Particle size (um)

SonoVue® Albumin Shell Bubble

ME

a3 49 UAEEMI|E S =30 TFEHIC| 37| FXE(Number)
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& ATt Albumin

A A

shell? Lipid shell9]

o}
j

—_
fie}

pase)

O
%

|

7

S}
k=]

#|21 Definity®} Sonovue=

¢

3 =

=~ O
=

]

o

==
3

B

Aol ROIZ 3cm x

aA.u_yO
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0 min 1 min 3 min 5 min 7 min 9 min

Definity
Sonovue
Lipid

a3 4.10 SY717[0)lM Ajzho] mE ghAfM D Hel 4 (Day 1)

180 @®Definity
160 AR #Sonovue
140 @ -ALipid .

Nt Albumin

2120 N,

2 100 RN

= O\ _ A

g 80 .-.-.5;: ........... A -

l: * o o t§.~~ ...... ‘

o 60 : ".'Tf".

40
20
0
0 1 3 5 7 9
Time(min)

a7 411 GE7|7[0f|M Alztof| ME BRAMM S H3 Q2= (Day 1)
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0 min 1 min 3 min 5 min 7 min 9 min

Definity

Lipid g 8 ..

02 412 FAT|I|0|M AlZH| M2 HIARMS 3} HA (Day 4)

180 @ Definity
160 A #Sonovue
140 ® . 5 -A Lipid

N Albumin
§120 NN
<

€ 100 8

o’ S

S 80 . _

_= “«U";H-‘ .....

o 60™. ~O---C

40 =
20 .- = =N
0
0 1 3 5 7 9
Time(min)

I 413 GAI|70|M AT DHE YHARALS S} DE|= (Day 4)
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0 min 1 min 3 min 5 min 7 min 9 min

oo .... ..

Lipid

a3 4.14 FY717(0)lM Ajzho] mE ghAfilz Hel 4 (Day 7)

Definity

|

140 ® @®Definity
120 ‘\\ #Sonovue
o100 e . Albumin
7] .'A_. \\\
e 80 . e
e N
£ ‘A N
o 60 iy
': o..‘~-~
- LT, So
40 teelN
m_ bl
® . '_
20 e =g . _
A — — A‘
0
0 1 3 5 7 9
Time(min)

a2 415 FAZ| 7|0 A A|ZHO| FE HEAFAIS 8} O2fZ (Day 7)
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0 min 1 min 3 min 5 min 7 min 9 min

a3 416 SY717[0)|M AZho] WE AL Hel G (Day 10)

Definity

140 @ Definity
120 #Sonovue
e.. -ALipid
RN Albumin
m100 \Q
3 \
P 80‘. \
o’ = \
= . \
lg 60 .‘.".\\
- LW
...
(- =] 40 \\\ Iais SO
°- Bpeecocece A
20 Sso
. TTI W
0
0 1 3 5 7 9
Time(min)

a8 4.17 GA7|17|0A A|ZH0| MHE diAM S H3 J2j= (Day 10)
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0 min 1 min 3 min 5 min 7 min 9 min

oo .... ..

O3 418 FAT|I(0IM AIZH M2 WAIAMS #3} R4 (Day 13)

Definity

Lipid

140 @ Definity
@ #Sonovue
120 .
\ -A:Lipid
100 A\ Albumin
@ TN
c 80 \ A
E \\ .... A
2 60 \
- \ T,
40 N T, A
.
20 P, . ‘~\.~
- e R R 5
e
0
0 1 3 5 7 9
Time(min)

a3 419 SY717[0|M Azho] WE gHAM D Hel Y (Day 13)
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Zad 2GAVE AR E 259 77 B3 vz e WEks
B A #2531 29AQ1 Definity 9F Sonovue ¢ A% "A7|ZE
ofgh 7k WAL A5t vERUE, T 2lE 7 oF 7-8 & 7hE A E

Al # Lipid shell o 4= Alotgql 2949 AR o] il

EAS 73 AR, Albumin shell 2] 495 Al#aQ 2GARG=

a
rlo

HARA G EA S zhet) 3 4% gA] &9 3195 W Definity 9F Lipid shell
zgAel  Ae ARE EI fAEHA A 9 E fAEAT

Sonovue 9] 4 A=t @ol At A AS & 4 vk E v 3 A5 A4
2

10 & A% %9 4 7HAY 253 2GAY TARIsE #Es] HHE
Sonovue ¢ albumin shell ¢ 7ZA-$ v|A7]ZE7F A9 §lo] wAAIZE 7} S

2FaL, Definity o] 7-¢- WkAF A 27b A1243E o] 2/3 A 74 HAW 320l

2 Lipid shell ¢ 7 Shell 540] HestAY FAsHA Ax 7He e
s BAEAS MK 9o, Albumin o Hl&] Ealo] gt}

Albumin ¢} A HAE 7L 3], dA FE ol Al HE TAA

O

Shell ¥A& Walshs 284S o} =3 Shell o e @ Bdo] UA3FHA|

!

[e)
ero} 4737
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il
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MEZ=GA oA AlgEo] Ao we}  Concentration ©] U7 3HA
UERE o] 54 whgo] gl otk o 19 4.20 & HW 4 /1A

Za3k 2GA B 54 whgo] Ao yEA gt

2 @2 hr 2 2 hr
_ 6 hr _ 6 hr
B A -412 hr (=] 12 hr
s 15 ea ks S q 5"“ A, 24 nr
! & ST S
< = Y PV A <2 P e A P A
R o > R e
Z el ARy —u 2 e =3l
g1 . s g ' B
H -~ > e g
=) 2 o -_g
] ©
Sos Los
- E=4
a o
(=] o
o
o 001 005 01 025 05 1 0 001 005 01 025 05 1
Concentration (%) Concentration (%)
Definity® Lipid Shell Bubbl
2 @2 hr 2 @2 hr
6 hr 6 hr
P W ! A
T Ak LA i 412 hr B AAL T -A12 hr
SRR A Y
§‘5 =_ - /. 24 hr §1_5 I A 24 hr
2 . = - ]
= ¥ B T ™ - A
~eowai o 4 e
% 1.,' =R --o % P — s, S okl S
= = 5 A
3 a =
® ®
Sos Sos
L4 L4
a o
o (=]
] o
o o001 01 05 1 5 10 0 001 01 05 1 5 10
Concentration (%) Concentration (%)

SonoVue® Albumin Shell Bubble

O3 4.20 47kX] =30 =FH2 M= S8 4 Zut
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6. T-TEST

A& BA7IE B3 A7) X ARE P OR T-Test A4S ¢ 23
P-Value <= 0.05 &4 F9& &40 Lt
Albumin(Vol) | Albumin(Num) | Lipid(Vol) | Lipid(Num)
Average 40.51607 0.24 80.82811 0.27881
STD 8.47107 0.05128 32.60865 0.03125
H 4.1 Filter§ AI2SIX| 2410 H&ot X230t ZHHel Hw 37|
Albumin(Vol) | Albumin(Num) | Lipid(Vol) | Lipid(Num)
Average 12.41753 0.07646 4.83333 0.14415
STD 7.27521 0.00096 1.27262 0.01528
H 4.2 Filter§ Al850] H|=tst X330t ZFHe| Hd 37|
Albumin(Vol) | Albumin(Num) | Lipid(Vol) | Lipid(Num)
P-Value 0.000998 0.004313 0.029752 0.042115
H 43 T-test &M A}
e BA7IE &3 22X ARE vMHOZ filterE AMESIY AAE 25
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ANE B filterEs ARE3HA] ¢4 albumin shell®] wAI7]E9] A7)+
40um AE o|a1, Lipid shell®] v A7]3E°e] F7]+= 80um AHEo|t}. A qk
filter® A}83S 7% albumin shell®] P|A7]Z¢] F7]|= 12um A% o],

Lipid shell®] ®IAI7I32¢ A7]+= 4um AE oty H3 T-TEST A3} P-

Value <=0.05 = #]9] 42 F285 Hebi.
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ABSTRACT

Fabrication and verification of ultrasound

contrast agent.

Park, Jin—Gam
Dept. of Biomedical Engineering
The Graduate School

Yonsei1 University

In this study, ultrasound contrast agents were constructed and we
assess the effectiveness of ultrasound contrast agents by a variety of
analyzes. Ultrasound imaging is difficult to observe the organs such as
pancreas which distant from the skin. So, ultrasound contrast agents have
been developed in order to solving the problem that maximize the contrast
of reflection signal. Thus, ultrasound can be seen from a deeper organs
and made accurate diagnosis. Ultrasound contrast agent enhances the
signal-noise ratio (SNR) by the linear and nonlinear characteristics and
helps to more accurately diagnose the internal organs and blood vessels.

Commercially ultrasound contrast agents consist of microbubbles that
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most of the 2-10 ym size range. Microbubbles are protected by the shell
to stability. Shell materials were made biocompatibility protein, lipid,
polymers. Inside gas of microbubble has no physical side effects in the
body, inert perfluorocarbon—gas is used. Perfluorocarbon-gas play a role
to maintain the stability of microbubble and to prevent rapidly destruction.

In this study, Albumin shell and lipid shell ultrasound contrast agent
were fabricated wusing perfluorobutane. And we compared with
commercially ultrasound contrast agents Definity, Sonovue to assess the

effectiveness.

Key word : Ultrasound Contrast Agent (UCA), Ultrasound Imaging, Microbubble, Ultrasound,

Perfluorocarbon gas, Shell material
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