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Medical and Dental Use of Laser

Report 1. Effect of Laser on hard tissue

Keiichi Furumoto, Susumu Katada, Kazuo Maeda, Takakazu Seki

Department of Radiology, Nippon Dental College
(Chief: Prof. Keiichi Furumoto)

The effect of ruby laser, which was 6 joules—output and 1200 joules/cm?*-—energy density, on the den-

tal hard tissue, soft tissue and coloring resins was investigated for elucidating the essential qualities of its

action and amassing the basic data for clinical application. The results of the aforementioned investi-

gation were as the follows.

1) As microscopic view of laser impact on biological materials was classified in defect and charring,

bigger influence was exerted over dentin rather than enamel in the teeth. Its effect was probably mainly

a thermal action. The main effect on bones was presumed that shock wave action was existed besides the

thermal action.

2) A change was weakened on the surface layer in the tongue of mouse, but hemorrhagic foci was

noted in the depth. In soft tissue, its effect was presumed to be a shock wave action and biological reac-

tion rather than thermal one.

3) In the coloring resins, the biggest influence was exerted over the resins of green group which were

the complementary color of the ruby laser. In the case of transparent and opaque resins, an internal

change was mainly noted in the former and an external one in the latter.
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Fig 1. NEC-made Middle-output ruby laser unit
used for ezperiments. Arrow shows laser head.
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Fig 2. Schematic diagram of a solid-state
ruby laser.
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Fig. 3 Diagram showing the principle of the
emission of ruby laser.
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Fig. 4 Effect of ruby laser on extracted human
1nc130| st'lmcd with methylenblue (arrow).
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Fig. 5 Biological effect of ruby laser to color. left: control. right: tooth of rat
treated with vital staining. Arrows show laser-impact areas.




W FI434E 6 H25H

v PEFTIX, PYRVTA—TMBELED
DU, REBAC I L B BER , =9 2
NVEGTRBL, RFEPGHEE LT o, BUK
BEA TR~ OB EE T E oo (Fig.
5).

Yuttn Ul FRREE VDR WS L 7ot g
R Ih OB E L), WEOREN LB
hie (Fig. 6). #f i JEE 1504 AT OB
TG FHICHEIL S b,

Iig. 6 Ground section of human lower molar.

Ruby laser was irradiated on stained en-

amel-dentin junction.
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Ilig. 7 Polarizing microscopic riew of Fig. 6.

Fig. 8 Microradiogram of Fig. 6.
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Tig. 9 Effect of ruby laser on thigh bone
of mouse.

Fig. 10 Microscopic section of Fig. 9. Arrow
shows laser impacted area.

Fig. 11 Lateral surface of rat tongue irradiated

with ruby laser. Arrow shows chalky
spot produced by ruby laser.
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Fig. 12 Microscopical section of Fig. 12 shows
intramusclarhemorrhage of rat tongue.
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Fig. 13 Effect of ruby laser on black resin

B

A: gloss view
B: schematic diagram of A.

(@ rizing zone {rom surrounding surface

@ white zone
@ creft zone

Tab. 1 Effect of Luby laser on color resin

unit. mm
| Diameter

Color of resin |-—— MV
E outside I inside

B S T © A N—
Green | 1.1 | 0.8
Chromegreen | 1.1 0.3
Navyblue 1.3 0.9
Violet 0.9 L 0.5
Scarlet 0.8 | 0.6
Pink 1.0 | 0.5
Orange | 1.2 [ 0.7

Brown [ 1.5 1.0 I
Chromeyellow - 1.1 0.4

Ivory 2T 0.7 |

/

/,
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Fig. 14 Effect of ruby laser on green resin.

A gloss view
~ _——
7, H__\ BE:  schematic diagram
of A
@ white zone

@ cone-shaped defect

Fig. 15 Effect of ruby laser on red resin
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Fig. 16 Effect of ruby laser on transparent resin,
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