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TUL or URS is a typical method of lithotripsy. In this treatment method, a
medical doctor irradiates a pulsed laser through an optical fiber to break up the stones. There are
two mechanisms of stone breakage: photoacoustic (impact during bubble formation and collapse) and
photothermal (heat from the laser). On the other hand, the movement of the stone to be crushed and
the generation of thermal damage to the surrounding tissue due to the heat of the irradiated pulsed
laser energy are problematic. Through this research project, we clarified the behavior of stones and

bubbles by simulating the treatment condition, and showed the possibility of thermal damage to the
surrounding tissues by measuring temperatures.
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Fig. 1 Schematic diagram of test section.
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Fig. 2 Behaviors of a laser-induced bubbles and soft wall.
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Fig. 3 Temporal change of laser induced bubble and soft wall.
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Fig. 4 Behavior of bubble formed near adjacent rigid and soft walls boundary.

6
5 >€ @ Bubble formation
= o A 1st Collapse
Bubble Fiber tip 4  ioreluss
y O —_ 3 >/A:
E 2  ao
= X x| )
X > 3 fz»} (
Soft wall °
Blkwa Soft wall
6 5 4 -3 -2 -10 1 2 3 4 5 6
x [mm]
E=1.0J Tw=293-297 K, f = 5.0-6.8 mg/L
Fig. 5 Schematic of test section. Fig. 6 Movement of bubbles in collapse process.
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Fig. 7 Measurement point. Fig. 8 Temperature distribution.
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Fig. 10 Time series of sphere position.
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Fig. 9 Behavior of bubble and solid sphere. irradiation.
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