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Fundamental Studies on Laser Radiation Therapy

Hiroyoshi Iida

Training Division, National Institute of Radiological Sciences
Hikaru Takahara
Department of Physics, Faculty of Science, Chiba University

Hirotake Kakehi, Yukio Tateno and Morimi Mammoto

Department of Radiology, Chiba University School of Medicine

Since 1963, the laser radiation treatment for melanoma and skin cancer have been promoted,

Absorption of laser beam by colored cellophanes, mouse skin, rubber and ham are investigated.

Absorption coefficient of substances depend on their tone of color greatly.

Rubber and ham can be nearly regarded as tissue equivalent substances.

Green or purple colored cellophanes are very effective shielding substances for 63284 He-Ne laser

radiation.
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Fig. 1. The Absorption of Laser Beam by
Colored Cellophane
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Table 1. The Absorption of Laser Beam by Colored Cellophane
[ Number of | absorption
sheets 0 1 2 3 | 4 6 10 coef.
Green 100 10 1.8 0.6 | 0.28 0.16 0.05 98/un
Purple 100 25 6.8 3.8 2.8 2.3 69/nm
Blue 100 44 21.5 i 13.0 8.5 5.8 1.72 27/
Number of ' ] absorption
mber 0 1 5 | 10 | 20 40 75 orpt
Red 100 85 58 34 15 2.4 4.8/mm
Yellow 100 90 60 50 33 19 9 2.4/mm
Colorless 100 93 69 52 34 17 2.4/mn
Thickness of one sheet = 20 um = 2.9 mg/cm
Table 2. The Absorption of Laser Beam by Rubber of Operating Glove
Number of sheets 0 1 |2 | 3 5 7 10 13
Transmittance 100 60 | 50 | 3 21 14.5 7.2 | 3.9

Thickness of one sheet = (.23 mn == 18.9 mg/fcm?,
Absorption coef. = 0.97/mn
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Table 3. The Absorption of Laser Beam by Skin of Mouse

Number of sheets 0 1 2 3 4 5 absorption coef. ]

Transmittance 100 39 18.4 7.3 4.0 1.9 0.99/mn |

Thickness of one sheet = (.§ mm = 88 mg/cm?

Table 4. The Absorption of Laser Beam by Ham

Number of sheets 0 1 2

absorption coef.

Transmittance 100 48 44

0.47 /mm

Thickness of one sheet = (.3 mn

Fig. 2. Spectroscopic Transmittance of Laser
Beam by Colored Cellophane
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Fig. 3. The Absorption of Laser Beam by Rubber, Skin and Ham
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Ra (D4E) B-ray applicator is 5.6mm diameter,
0.Imm Mg filtration; *Sr-}"°Y Q-ray applicator
is 7.8mm diameter, 0.25mm Al - 0.05mm stain-
less steel filtration.
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