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Supersaturated water as a novel ultrasound contrast agent

TACHIBANA, Katsuro
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Propidium lodide

High pressure supersaturated water was produced and ultrasound was irradiated. As
a result, very small microsized bubble formed within the liquid. Water pressurized to 0.5MPa in
combination with air was made to a supersaturated water condition. The water was added to HL-60 leukemia
cell in combination with Pl staining agent and trypan blue stain. After ultrasound exposure, the cell
showed uptake of the two stain which suggests that the microsized bubble contributed to this phenomenon.
It was suggested that ultrasound delivered drugs within the cell without cell killing. The microbubbles
also showed hi?h acoustic signals using conventional ultrasound diagnostic device. Supersaturated water
might be useful as a ultrasound contrast agent as well as drug delivery agent.



B X C—19, F—19., Zz—19 (@)

1. WFIEBHAE 4O 5

B OFERE~OI AL, S g2
D I3 O THRE I A ARLUEE TIX HIFU 72 &
VBEDSEIZ G AN - TUV 5, Feshheimer 5
23 1987 AT FLENY) ~ DB S & O 720
R EANE RSS2 L, 1990 FFRIC TR
Tk L X — D IEIR B R LY & O
THEIF LY “BE - I REEER”
PP S R ERIRE O FREE N IR S
TW5, ZOEFERICE MR —RERIC
I ST B0 EYERRER ST
Unger HIZED Y I RL—T g 43056
NTW3a, Y ARL—ya itk opH+FED
RKEVWHE ZMNICERYAEE S Z &0
AETHDHZEERELTND, Y/ KRL—
a4 unRTINERNTSZ LI
XU, IV EWEEFET X —TEALE
DAEEICH BT D2 ERERINTHLIT
£ DT~ A 7 aXT )N EZERML TN
Lo MHETIINTNVOBRDFEMZ VR Y — A
LLTEDOPRICEETAZHALIZAAT L
VRV —2MNRERINTEBY, UARY—AIZ
RO 50 T BT b2 b
2L BEUEAL ~D B DA E b fERR
NTW5, URY— LT8R RICHTTR S
N5 ZEE, WEMicZ L < PEG 72
LB ETHD, —FH, YD
RN A 7 aRNT IR ABERICL D F
¥ BT — 33 I LD D TG 72 sa
FRAETDHZ ERMBNEY . IWIEKE O
EREWIERELLT VW, HIEREOSE
T TR & A iR S B - RS A E B Fn 7k
RED @R fafA T K EER L, JENELE
54252 T 70T NV EREIY
HIEMTED, ZO~A 7 a T ILDEE
R LA~ BEER TS ET
HEEIN TV,

2. WO EH®

TNETIZ, A 7T AR LB
BRI G N FIEDRE SN TS, KR
TIE, fFniAfEE DL EICRIR 2 IR S B 72K
(B ICBEEZMETHZ LT
WA e XIA R ERTX HBIRIZER L, ke
AR Z PR L& R E A Lo
HEEEMRE & F OERR T,

3. WDk

BitiAkZ 0.5MPa IZHIE L TR % EiF
ST m R A FIA T AR 2B LT, ik
b 72 Ze AR EK 1725rpm D B e — & U —
N— R 7 (0M4-MDG-045 (A—F T v 7
) X VRAE LINEZIT- 7=, IER, &
TFREORIMLE T2, Fa—T2 8D
FECMITHIEE TRUET 2 2 & Tl fafnyg
TFAREVER LTz, 1B L 72 i@ fnis 17K i A
H—TF— b L HIARITEE L. 2 RERL &,
B L2 ICHIRICCTHE LT oR 4
mEOMEEIT-T2, HIMFEY > 2SEKHL 6 0
AR (B A&IREEAY 5.0X 10°) A fafn

WK CIERR LIz LIRA L, BE (1
MH z,0. 1 8L W/en?) & 1 0 FO[H RS
L7, BRI, Propidium Iodide (P 1) &K
PRI AR TN—AFEIZE D A EiTV .
[REARNGE /- YN =Y SO i DX = ADHA i]
EAT o7z, HE RS & FIETK E OOF
FIZE Y P I TR INT-EMEE DM
A OCTAMEE TR L, £70. EHED A
FIZE VBERMN GO EZBE LT, B
T E A OREIL VSCAN (GE ~/L A7 T)
DAR—H T NVBEWRZWEE CBE LT,

IS g
AER BEBH | $ HEBR é | HEFHK e
& '
aEmE | BIEERE
—————————— > e

Fig.1

IBEIFIAR DEMARIRIC L MO RE

= e

TE

4°CTIHFRAEHE

{ERE &

Fig.2

Fig.4



4. WFFEEk R

R A FATE K 2 L 7= B/ RIC B
WO A BB L 7= A i, TB Tt
WO LN, —JF, PLICYA S LT H
Jans—i (6%LLF) B bivi=s, Btk
PR LY BRI B WL TR, TBICHE
TF o< BESIN o7, PLICEE I
TFHRIITIEE A ER BN 0o 72, PLIZ,
RO D 2 AREADNA & A LTt ziid 25 2
LD, TBIC s, PI ICBINT-
ORI, PT 2SHAIAEPNIZ 3 A X pu7- 2B & &
b,

100 . OSupersaturation solubility
@Saturation solubility
. 80
E
o
Eeo
c
o
5
© 40
"]
s
©
-
N I
0 | S— S—
Ultrapure Saline PBS RPMI1640
water

fig 1 @MEBEFIEIRNICETF L TV DT AD R

WIZHEE W RE & PI & Trypan blue D4
BRORERZ RN,
LW em®?B XL LW em* DA 0OWTRG
WEFIAAEAKOFERIZ LV PT OB AZNE T
AREICER L, 720 1 W en*OF R
BT 5% DOMIRIC PT 2 A Sz,

10 .
ONormal medium
8 | mSupersaturated medium

Sonoporated cells (%)

S N A~ O

| : |
Jha.*i.IJI.’iL
. 0.0 0.1 10 30

fig 2 ZEWIRAMAL Yo & A E B ST 3R EE o B4R

A5 RS R L A fE RO TR, &
JEBEFIAK D 7 v — 7 T IR I AR
BAERO NS BT, mE R
DXy ETFT— a3 v OEL 7> T, flakEic
EELEEZ LD EEZ LN,

. 100 [ .

80 |

60 |

4 *

20 |

*
0 A A
0.1 10 30

0.0
Ultrasound intensity (W/cm?)
fig 3 MFWIE & MlnAEFEoR%R

Cell viability (%)

B O F RN O

BENERAE L ToETBEMmEKIX
VSCAN O85> 5 high echo signal 7338%
LT, BER TCORFNRMLIETH DD,

BE SR N R REI L, S%OEE
WAl L COMIERB RIS S,

5. FERRERLE
(WFgefhgedE . WFZEsRE K QNI FE S
I TRR)

GEsEamse) G 1h)

1 BEF R EBE T EANEOFEI L ik
SURGERY FRONTIER S74E7aHR
22(1) :69-72, 2015 (A FHA)

(F=%R) GH51F)

1. H72 2 W HER S B H I O PR X 58
Az R ot 5 14 Bl B RS
WIRHEMIES (JSTU) JE#RS 1. o0 e
N.S.. BEAEE, =Y/ vV h, AL
ETLRE % 11/28, 2015

2. TEFH 72 ZWIEERA N7 VIR OB L
WRLE L ORFFEBE R | SEAETERR A8 K
RS I JST 6/11, 2015

3. % 26 FIAARLT a—KEEZEMES 12
ZFETCTEBEIRIEE] SLAETLER, AbIum
pEinEE 3/26-28, 2015

4. 17T AR TR L IBRER Tk
BROASHORYE SIAEFES @k
10/4-5, 2014

() o)

(P 36 U PE A )
ORI (GO 1)

YN
FHE
HERF
FiH -

HFG
HFEEA A -
ENS DRI -

OBfREL (GO fF)

YN
FE
HERF
FH¥H -

HFG
JiygEX ey s =
EPNSk DR -



(Z D)

=B R—=
http://www.fukuoka-u.ac.jp/research/data
/researcher.html

6. WAL
(D) TR FTE
At wHE (TACHIBANA Katsuro)
R R - R - Bz
WM& HS : 40271605

(2) WFge oAz

L ( )
WoeEHS
(3) HHEHFIEE

L ( )



