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Fxg 1 An Underwater Shock wave focusing by
an ellipsoidal reflector. The shock wave
is generated by microexplosion.

Table 1 A sound impedance

The internal organs A sound impedance

of living body etc. (ratio VS water)

Blood 1.06~1.10

Fat 0.9

Kidney 1.08

Liver 1.1

Muscles 1.07

bone 2.3~4.4

Kidney stone 2.4~3.7

Gallstone 0.8~1.6
THRKHE



Fig. 2 A setup of the extracorporeal microex-
plosive lithotrispy.
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Table 2 Comparison of explosive characteristics between Pb(N;); and AgN;

Items Pb(N3), AgN;
Molcuar weight 291 150
Color white-buff white to gray
Density (g/cm?) 4.80 5.10
Ignition temperature (C, S5sec.) 340 290
Impact sensitivity (cm, 2kg weight) 10 6
Temperature developed on explosion(T) 3420~3450 3545
Presure developed of explosion (kgf/cm?) 94930 90260
Stability to heat{9% loss in weight in 75T) 0.17 Stable
2
~ ~
SiE
- B |
A e (1) Pb(N,),
x| '
o ]
AG Cap ™ E
Fig. 3 Sketch of the cartridge § Ig
== Ll_
| 1 1 1 1
200 250 300 350 400

Fig. 4 Photograph of the AG Cartridge
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Fig. 5 DSC curves of (1) Pb (N;); and (2) AgN,
in a sealed cell at 30atm.
Sample weight : Pb (Np): 1.177mg,

AgN, 1. 228mg
Heating rate : 10C/min.
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Fig. 6 Peak pressure distribution along the major
axis of ellipsoidal reflector.
X : distance along the axis from the point
of 2nd focus.
Note the origin is at the geometrical 2nd

focus.
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Table 3 Results of the gap test

Gap length (mm) Test results*
9 2/2
Without ' 10 2/3
- Polyethlene 1 1/3
’ ‘ 12 ~ 0/6
2.5 1/2
Polythlene - 3.5 0/6
4.5 0/6

*Numerator : Number of times of fire
Denominator : Number of times of tests

[L@MK %K

Fig. 7 The set up of the gap test
A : Igniter (40V, 20000uF)
B : Polyethylene (1. 5mm thick)
L : gap length
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Fig. 8 Holographic in
interaction with AG Cartridge, 40pusec.
after ignition, side view.

There is no sigh of sympathetic detona-
tion.
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Fig. 9 Holographic interferogram of shock
wave interaction with AG Cartridge,
80psec.after ignition, top view.

There is no sigh of sympathetic detona-
tion.

N doﬁﬁle fa&d '
P cormsnr.cd
fibre board

i sla‘as fibre for gnitden

Fig. 10 Holographic interferogram of shock
wave interaction with AG Cartridge,
70usec.after ignition, side view.

The shock wave was remarkably at-
tenuated by Smm thick double faced
corrugated fibreboard.
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Fig. 11 Ignition process

1. AG Gap is driven to the ignition posi-
tion
The arrow indicates the direction of
movement.

2. Ignition mechanism, the plug
takes contact with the aluminium foil
covering 10mg AgN;.

3. Ignition mechanism bring the AG
Cap right to the 1st focus point.

4. Spark discharge of fire pin (+)at
40V, 200004F.
AG Cap is simultaneously ignited to
drive an underwater shock wave.
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Table 4 Results of the fire test
Voltage (V) Fire No fire
24 2 0
22 8 2
20 11 8
18 3 1
16 1 3
14 0 1
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Development of Pyrotechnical Device for Extracorporeal
Microexplosive Lithotripsy (EML).

by Tsutomu OHWA®*, Eiji KITAJIMA*, Yasuhiro HIRATA®,
Shinji YOSHITAKE* Osamu ONODERA**, Kazuyoshi TAKAYAMA**
and Masaaki KUWAHARA***

Kidney stone disintegrating method has came out is being watched with interest, In
this method, microexplosive are used as main energy.

This energy can make kidney stone break very small grain and the stones are discharg-
ed out of human body with urine.

This report is about development of pyrotechnical equipment used microexplosive
(Silver azide 10mg as) energy source of underwater shock waves and its safety evalua-
tions.

(*R & D Dept Chugoku Kayaku Co, Ltd., Etajima-cho, Akigun, Hiroshima Pref,
737-21 Japan
**Inst, High Speed Mech., Tohoku Univ, 2-1-1 Katahiramachi, Sendau City 980,
Japan
***Dept, of Urology, Tohoku Univ, school of Med, 1-1 Seiryomachi, Sendai City
980, Japan)
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