https://doi.org/10.7742/jksr.2019.13.2.241

PISSN : 1976-0620, eISSN : 2384-0633
"J. Korean Soc. Radiol., Vol. 13, No. 2, April 2019"

Evaluation of Bolus Applicability through Dose Evaluation According to
3D Print Materials

Jung-Hoon Kim,' Deuk-Hee Lee*”

1Depar‘cment of Radiological Science, College of Health Sciences, Catholic University of Pusan, Korea

2Department of Radiation Oncology, Busan Paik Hospital, Inje University, Korea

Received: March 05, 2019. Revised: April 26, 2019. Accepted: April 30, 2019

ABSTRACT

Among the 4th Industrial Revolution technologies,

evaluated bolus applicability through dose assesment

according to the materials of 3D printing technology. Dose assesment was using MCNPX which was applied
Monte Carlo method and 3D print materials were ABS, PC and PLA. Thus, the thickness with the same effect
as the bolus 10 mm was found to be ABS 10 mm, PC 9 mm and PLA 9 mm for the 6 MeV electron. For 6
MV X-ray, ABS 11 mm, PC 10 mm and PLA 9 mm were shown. This study showed that tissue equivalent
materials made from 3D printer materials can replace bolus.
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II. MATERIAL AND METHODS
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Table 1. 3D printing material Density (Unit : g/cm3)

Bolus ABS PC PLA

Density 1.04 1.04 1.20 1.24
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Fig. 1. Schematic diagram of absorbed dose
measurement experiment.
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Fig. 2. Result of 6 MeV electron percentage depth
dose.
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Fig. 3. Result of 6 MV X-ray percentage depth dose.
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Fig. 6. 6 MV X-ray absorbed dose according to the
material.

IV. DISCUSSION
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