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Fig. 1 A schematic illustration of the experimental setup.
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Spherical Shock Wave

B27R0.4mD 7 FA7 (=% Lt
YAGU —~¥ =¥ (»n RHTns, =% A %F—25m])
RS, 7oALBRS v, KRt e — A% B
WTHT 74— DECERL, 71 -D%5
—WiE v — ¥ — O AR EEIC LS L 5 IcEE
Ehb, KROPBORAIIEFRMA00psDXe 7 7
» ¥ 2 B HEERY (John Hadland790) %,
BEHEERETHHY, ¥, Fig. 10X 51E

ELIESTRS (Kistler Model 603B, HAEEMN

1400kHz) 2 [t 2, GKiB~OfFAIENZROTS, &8
IERT 5 KPR E DO FBEP.i214. 75+£0. 05MPa
THb, BEODESWLTORRRZR,»LH, MERD
AEO L\ ARFBREOEE T3 ~5MPak 4
ShB AN, RRBIIEATHOKRO—RA S
BoWy B LTV 50 THRMEERA R -3¢
EHREO LeWlrEEeY, oREEE s BE
BT 5 BROMBBERSCOROE= 2 — + viEOE
SxEfts,

3. BR&ELUVER

SRR LRELEREOTFEAS 1o
i, FFEIF BN LRRRIT KPR Y
F#H 3¢5, Fig. 2ipi@oR@yxRI, Ky
HEi2l. 76 TH 5, FREVSKRIZTETH L,
BHREILSHEBACEEI v v ADRGI L VT
HEE LCRHGERD, ZORNTH - BRAELHR
BEHREONTHED 2 & CHBEERFM-BRIL,
BE = » FAYBRABICERINS, U= » FMEE
X, SR X AENFHRE RECRET SHRE
THAENTEED 3 SIHET5 L R/EZh B0,
R KBIZER T 5ENBECHBAITIE, hb



Gelatine

/

1

Water

Liquid jet

— 2m

Fig. 2 Sequential records of bubble collapse. The shock wave is loaded on the bubble from below at Ps=14.75
+0.05MPa. The initial bubble diamter is 1. 76mm. Interframe time is 2 gs.
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Fig. 3 Sequential records of bubble collapse at the end of the teflon tube. The shock wave is loaded on the bub-
ble from below at Ps=14.7510. 05MPa. The inner diameter of the tube is 2 mn. The equivalent bubble

diamter is 1. 9m. Interframe time is 40us.
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Fig. 4 The end of the teflon tube was covered with a Mylar film. The shock wave is loaded on the bubble from
below at Ps=14. 75+ 0.05MPa. The inner diameter of the tube is 2 em. The equivalent bubble diamter

is 2. Interframe time is 40us.
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Fig. 5 Sequential records of bubble collapse inside the teflon tube. The inner diameter of the tube is 3. 9mn at

Ps=14.75+0.05MPa.

(a) r=1.9m, Interframe time is 2 ys
(b) r=1.09mm, Interframe time is 40 ps
(c) r=2.62m, Interframe time is 40 ps
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Fig. 6 Correlation between the radius of curvature of the bubble and the
depth of jet penetrating into the gelatine. Ps=14.751+0. 05MPa.
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Interaction of underwater shock waves with air bubbles:
Basic research for a treatment of brain embolism

by Tetsuya KODAMA?*, Nobuo NAGAYASU**, Kazuyoshi TAKAYAMA*
and Masahiro YOSHIDA***

Impact of a liquid jet which is generated by the interaction of an underwater shock
wave with an air bubble, was exploded to develope a treatment of brain embolism. Firstly,
the interaction of an air bubble attached to a gelatine wall with an underwater shock wave
was examined to observe the general bubble behavior near a viscoelastic material like
human tissue. Secondly, the interaction between an air bubble inside a teflon tube filled
with gelatine and an underwater shock wave was also investigated for simulating bubble
behavior inside a blood vessel.

The shock wave was generated by the detonation of a micro-explosive pellet, and the
subsequent jet penetration was visualized by means of a high-speed camera. Overpressure
at the bubble surface was 14. 75+0. 05MPa. It is found that the penetration of the bubble
placed inside the tube is deeper than that of a bubble attached to a gelatine wall, and this
tendency decreases with increasing radius of curvature of the bubble. The penetration of
jets inside the tube depends in most cases, on the stand-off distance.
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