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ABSTRACT

This study is a prior research to manufacture a thermoplastic mask, which is a fixture used in radiation therapy,
by 3D printing. It proceeded to analyze the filament material that can replace the thermoplastic. Among the
commercially available filament materials, a material having similar characteristics to that of a thermoplastic mask
was selected and the radiation dose was compared and analyzed. The experiment used Monte Carlo simulation.
The shape in which the mask fixed the head was simulated for the ICRU sphere. The photon fluence was
calculated at the skin Hp (0.07), the lens Hp (3), and the whole body Hp (10) by applying a thermoplastic plastic
material and a filament material. As a result, when looking at the relative dose based on the thermoplastic plastic
material, the difference was approximated within 4%. The material showing the most similar dose was PA-nylon.
In selecting an appropriate filament material, it should be selected by comprehensively considering various
conditions such as economical efficiency and radiation effects. It is thought that the results of this study can be

used as basic data.
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II. MATERIAL AND METHODS
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Table 1. The elemental compositions of the substitute materials'' !

Elemental composition (percentage by mass)

. Densi
Material (¢ Cm’t)y C N 0 Na Mg Al Si S cl K Ca Ti
TPE 0.935 96.71 - 2690 0.3 - 0.11 - 0.13  0.09 - 0.13 -
WOOD 1 61.48 - 7.65 - 0.26 - 0.47 - 0.15 - - -
PA-Nylon 1.16 69.53 1316 1731 - - - - - - - - -
ABS 1.05 9244 - 568 179 - - - 0.09 - - - -
HIPS 1.045 97.88 - 188 0.11 - - - - 0.13 - - -
PLA 1.25 5476 - 44.99 - - - - 0.13 - 0.12 - -
TPU 1.1 66.63 898  24.13 - - 0.06  0.10 - - - 0.09 -
PC 121 76.28 - 2279 - - - - 0.11 - - - 0.82
PETG 1.27 70.45 - 2933 007 - - - 0.15 - - - -
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Fig. 1. Structure of Radiotherapy Immobilization.
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Fig. 3. Structure of ICRU Sphere and Source Position in CBCT.
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[I. RESULT
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Fig. 4. Result of comparing the thermoplastic mask and each filament materials in Hp(0.07).
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Fig. 5. Result of comparing the thermoplastic mask and each filament materials in Hp(3).
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Fig. 6. Result of comparing the thermoplastic mask and each filament materials in Hp(10).

IV. DISCUSSION
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