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Study on the advancement of the dental treatment with YAG laser beam
Fabrication of fiber tip by TiO, powder
Industrial research institute of Ishikawa Tatsuaki FURUMOTO, Kanazawa university Takashi UEDA,
Kanazawa University Graduate School Tomoya ARASHI, Sugihara dental clinic Nariyoshi SUGIHARA
Asahikawa dental clinic Masaaki WAGA, Altech Corporation Akira KONNO

In dental treatment with Nd:YAG laser, the laser beam which ordinary comes out from the optical fiber is effective to
eliminate the enamel and the dentine. A diffused and circumferential laser beam, which is produced by using a processed optical
fiber at the tip, is effective for the treatment of the soft tissue. In this report, processing characteristics at the tip of the optical
fiber is investigated, when TiO, powder is used. The experimental instrument is developed to measure the power of the straight
beam radiated from the processed optical fiber. Furthermore, on the cavity made in the enamel by the straight beam, the volume
is measured by 3D surface profiling system. As a result, the attenuation of the straight beam radiated from the tip of the
processed fiber increases with the increase of the processing time and the laser energy. The eliminated volume in the enamel
depends on the energy of the straight beam. The area irradiated with the laser beam is wide due to a diffused and circumferential
laser beam and the smooth surface is obtained. The specific energy to remove the unit volume of enamel is calculated.
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Table 1 Experimental condition
Laser ( Nd:YAG laser)

Wave length A 1064nm
Peak power P 1-4kwW
Irradiation energy E 100 - 800 mJ
Pulse duration T 50, 100, 200, 400 u
Frequency f 1-99Hz
Numbe of pulse n 10

Optical fiber
Core material quartz
Diameter 400um
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Figure 1 Processing method of TP fiber
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(a) processing time: 1s (b) processing time: 5s
Figure 2 SEM image of processed optical fiber tip
(t=100ms, E=200mJ, n=10)
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Figure 3 Relation between processing condition and attenuation ratio of processed optical fiber

(b) processed fiber
Figure 4 SEM image of performed cavity

(@) normal fiber
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Specimen: human enamel °
Laser type: Nd:YAG(PW)
Wave length: 1064nm
Number of pulse: 1
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Figure 5 Eliminated volumes with normal optical fiber
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