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. 1 Confined blasting of the model stone by

lead azide. The mark with vertical bar
means that the explosive was confined in
stainless steel tube (8. Omm¢ ) and without
bar in PVC tube (2. 6mm ¢). White or
black mark indicates that the stone was
crushed or not crushed.
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Square of stone diameter (cm?)
Confined blasting of the model stone by
tricinate, Results are plotted in the same
manner as Fig. 1.

square of stone diameter (cm®)

Fig. 3 Confined blasting of the model stone by
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DDNP. Results are plotted in the same
manner as Fig. 1.
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Fig. 4 Examples of ‘damaged model stones (4. 2

cm¢ ) by confined charge of 5 mg in PVC
shell (2. 6mm¢ ) set at the center. Here
are results by (1) tricinate, (2) DDNP and
(3) lead azide. Only the case (2) was desig-
nated as “crushed”,
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Measured energy (J)

Charge weight {(mg)

Fig. 5 Gas energy of small quantity of the blaster

explosives, measured by the method of un-
. derwater explosion. :
O : DDNP, A : tricinate, X : lead azide.
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Fig. 6
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Square of stone diameter (cm?)

Relation between the stone diameter and
the gas energy of explosive required to
crush it. Plots are derived from Fig. 1,2, 3
and 5.
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Fig. 7 Fragments of crushed model stones (3. 1
cm ¢) by confined charge of 5 mg in PVC
shell (2. 6mm ¢ ) at the center. Upper to
lower, by (1) tricinate, (2) DDNP and (3)
lead azide.
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Fig. 8 Comparaison of confining material for
crushing the model stones (4. 4cm ¢) by
5 mg of lead azide.
Upper : stainless steel (3. 0mm ¢), lower
: PVC (2. 0mm ¢).
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o
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Square of stone diameter (cm?)

Relation between the stone diameter and
the charge weight of explosive in PVC
tiube (2. Oommg) to crush it. Marks are plot-
ted in the same manner as Fig. 1,2 and 3.
Two straigt lines correspond to DDNP
(lower) and lead azide/tricinate (upper).
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Studies on Lithotripsy by Microexplosion (Vill)
A surgical blaster using a plastic shell.

by Senzo OINUMA* Kazuo SHIINO* Kazumi TANAKA*
Noboru ISHIKAWA and Mitsuaki IIDA*

A surgical blaster was constructed using a fine polyvinyl chloride tube con-
taining DDNP, tricinate or lead azide. The blaster can be ignited by an electric
igniter. Using the blaster, crush experiments of model stones made of calcium
sulphate and plastic hardener were carried out in water. The results showed that
the blaster was suitable for the confined blasting of the stones, because that it did
not produce daugerous metallic fragments even in the case of increased charge and
it could be made in a thinner form compared with that of stainless tube effecting
the same results.

(*National Chemical Laboratory for Industry,

1—1 Yatabe-cho, Ibaraki-ken, Japan)
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