WREX

LUTTHBUTTERTH AT T

BUNMBIEIZ X B REEHER ORE: (B8
— BRERREER ORI —

ABW=
IR e,

_.='0

BN B

PIIRS*,

BP0 —Bar 6 SREGIC Y 3 v 7 F 2 — 7 &80 TR 5 IES RO BB UPER

CERfELR,

ZORROERABECIE, FRROMEEBL S s v 7 Fa— 707 Otz

Fr €T (ARETELRBHAGRL, PHEBOX ¢ U7 (REMOPEHLOTHEN,

Yag?Fa—T707XnAENF+EF A1 BOEKLLNTHS,

HRICLMEOK

1005 L OB £ 45, Lssi-T, SiRBEeR0E LERCMELRENT I}, ENEX
Fr 7 (OWBFLRHG > THBREHNBE LBRIEILENDHD,
SO, Yav I Fa—TNIXLANKESIZONT LRMLE,

1. &8 &

FHo, RESELEDN TV BT, REHS
ARUGHACBECRERLARHE E 3 A &
197586 L 04TV, FOMic, RPClALTRERTS
BRAFROBRERY P EVConHRLE, TS
RENEAR L RERARO O TH Y, BRHERD
L0, TR E CHREBEREEATS LN TE
BWEHEMFRDLORMRTE o LA TELN -
-,

FOEEB LR SEASBEERO Fr=xit
CTHRIh, ZhizEAs oEBTEY 5KPHR
RN CRE ISR L TREBT 5 WSSO
MY v, SREIIAOKMAER L 24— XiZEBT
B0, BOERICLEOMBL I ERRTS o L ER
BizLTw3, S h BB aARBNRERS, =
nHEN CREER L TERET#EAREVERICED
ATHBNT, ThERBTILRTERVA, B
BEOECICRTRA VO THELERTE50T
HELELRTWS, 2O, BRiE, BRERN
R IR Lk, ENLBIC, RREDRE
RBEIMFEHREFICHBRRTES LIS 22d

3,
LMoL, #0MEFK TR, APERENRLEIZI2
~15kv O BEKANLET, chiBHFEALLK

FBf6ISE2 B 7 A2
LIRS RERIILFN
Tmsﬁwmﬁﬂmemwwml—l
TEL 0298-54-4785

—218—

BATTINTHINLRBRALVERBVEN,
IOz, AR6YRRLLHRENBETUC LS
BECHRL, ThERNKANTRESYE, BETS
KhERE BB L TRERT B L &AL,

AUEAHCRITGO GRM LA, L LBRELY
YHAMHE 5, ELERE LHRE LG
ISR LA PR 5 2B8AH 5N, ZFATR
BN 2ARREHHENCEL, EASRREENIZSS S

LIERNEHRN L RESE D L, BHRRIRHEAND
BBH L) RPFEECHZOT, MELFHRHEE
BESHENG EHPIHPRS S5 LM TRL
v,

EFOLHIE, BRTHBETSEHRETE 227
Fa— 7 THBL G ERENICHET IR EER,
FOEBAL LTREBIERF (v a vy 2 Fa—7)
ERRCEREBRIEL, TOEREMNRATESICE
FEIRRPEF<L, EORR. a3 v 7Fa—TOH
BEHOECFHLAAN~EX2F ¢ 7 108
BEhlc, cOEK*r 5 11, BBV 2 LER,
BN EITIC B L EZLRBZDT, TOME

EZr¥aloic, Z0RHELLSL, TS
hRONORBRR LB,
2. RBMHE

BRIE L /oS REPMER IS, £4E 220mm, 467E 130
mm OFAEN—EBA N 6 e 5 KHFEKIZAE 15Smm,
2B (L)2USmMm N a3 v 7 Fa—TEHNELOT
55, HRERAF L2 (SUS-303) TH5, Fig.1
iEnilgERLE,

IRARBE



—

SHOCK TUBE ELLIPSOID
| L
<= [=] “ lo 37 P 8
—: o} 3‘(}—2 2| fit] ol =
) |

Fig. 1 Cross section of a surgical blaster with a shock-wave reflector of ellipse type.
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Fig. 2 Observation of cavities using a shock-wave
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Fig.3 Photographs of a large cavity generated in
front of the shock tube nozzle : Lead azide
used=30mg, diameter of the nozzle=10mm,
camera speed=3000f. p. s., t is elapsed time
after the explosion.
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t = 1.32 msec.

Fig. 4 Sequential photographs of a cavity when
He- Ne laser irradiated the cavity from the
rear side : Lead azide used=10mg, diamet-
er of the shock tube nozzle=10mm,
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Fig.5 Pulsatory motion of a large cavity : Lead
azide used : 30mg, diameter of the nozzle=
10mm, A mark shows a length from the tip
of the nozzle to the front side of the cavity,
¥V mark shows a length from the tip of the
nozzle to the rear side of the cavity.

Fig.6 Pressure observed with a piezogauge in the
water : Time scale=2 msec/div., lead azide

used =30 mg, diameter of the nozzle=10mm.
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Fig. 7 Relation of peak pressure v. s. nozzle dia-

meter : Distance between the piezogauge
and the nozzle=5cm, lead azide used=30
mg.
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Studies on Lithotripsy by Micro Explosion (IX)
Surgical blaster with a shock-wave reflector of ellipse type.

by Senzo OINUMA¢*, Kazumi TANAKA®*, Yoshio NAKAYAMA®*,
Mitsuaki IIDA*, and Noboru ISHIKAWA®*

Since 1975, we have studied a method of fracturing urinary calculi, using ex-
plosives. In the study, the blasters for fracturing bladder calculi and ureter calculi
were developed. As a next step a research is undertaken on the calculi in kindy
track. l ‘

The method uses extracorporeal underwater-shock wave, i. e., shock wave is
generated in a tube by explosion of explosives and is introduced through the tube
to a focal point of an ellipsoidal reflector of and is focused on the calculus which
is set at another focal point of the same reflector. According to the high-speed
photography, immediately after the explosion, a large cavity was observed at the
tip of the tube. The cavity persisted for 20~30 msec. To fracture the calculus,
focusing of the shock wave shall be repeated many times. Because the existence
of the cavity will diminishes the shock wave, the successive explosions must be
done after the cavity of the former explosion has disappeared.

(*National Chemical Laboratory for Industry, 1—1
Yatabe-cho Ibaraki-ken, Japan)
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