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Considering the maximum social benefits of the public and the
government, it is necessary to establish the evaluation techniques
for radiation detectors calibrations, dose verification and
measurement that meet the international criteria. It is also
necessary to assist the competent authorities to enhance domestic
radiation safety control systems, provide staff members with
effective  radiation  protection, ensure the quality of
radiation-applied industries, radiological medicine and radiation
protection/control to boost people’s confidence in radiation safety.

This plan is a four-year scientific and technological development
scheme coming up for the needs of radiation protection control
matters. It focuses on the research of radiation protection quality
assurance and dose verification evaluation techniques to promote
radiation protection control operations and effectiveness. The main
research items include: 1.radiation dose evaluation proficiency
testing techniques; 2.radiation protection laboratory
inspection/calibration/accreditation  techniques establishment;
3.dose verification and calibration of medical exposure quality
assurance. To ensure the quality and effectiveness of radiation
protection and medical exposure QA operations, this plan will
research on related measurement/calibration operation criteria,
establish proficiency testing and Ilaboratory accreditation
techniques, particle therapy and high-energy neutron
measurement/evaluation techniques, medical physics dose
verification techniques, dose traceability standards, to secure the
radiation safety of the general public and the environment to
strengthen the radiation safety control systems and make sure that
the related radiation protection operations meet the requirement of
the competent authorities.

Keywords: Radiation protection control; Medical exposure quality
assurance; Proficiency testing.
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1 Estimation Of The Differences Between The Effective Dose And Hp(10)
2 Exposed By Different External Photon Sources

3 Liven Chen %2, C. H. Hsu 2 ¥i-Chun Lin * and Fang-Yuh Hsu?

4 Ynstitute of Nuclear Energy Research, Taiwan (R.0.C.)

5 2Department of Biomedical Engineering and Environmental Sciences, National

6  Tsinghua University, Taiwan (R.O.C)

8 Introduction

9 In the field of radiation protection, in crder to ensure that the occupational exposure
10 to radiation workers does not exceed the dose linuts and as low as reasomably
11  achievable, in accordance with the provisions of regulator, emplovers are required to
12 implement radiation dose moniforing to workers. The common method is wearing the
13 personal dosimetry badges which are used to monitor the personal dose equivalent,
14 Hp (10). Hp (3). Hp (0.07). Respectively, the three assessment values arensed to
15 represent effective dose, equivalent dose for lens and skin dose.
16 However, personal dose equivalent merely use the dose in three different the depths
17 to represent radiation doses received by the worker. The error would exist between the
18  effective dose and personal dose equivalent when the badges are womn in different
19 posthions or in the different irradiation condition. Therefore, it nmst be considered the
20  error when reconstruct the exposure dose for personal dosimetry badges.
21 In the ICRU report No39 and No. 43" mentioned that there are angular
22 dependence for the personnel dosimeter except the irradiation from the front (anterior
23 uradiation) ,because the radiation would be attenuated in soft tissue, especially for the
24 low energymdi,atim.[s].
25 In this study. we compared the effective dose and personal dose equivalent in

26 different condition. Real effective dose i Rando phantom would be measured by

Bl 4-19. 2016 = # fz3# < Estimation of the differences
between the effective dose and Hp(10) exposed by different

external photon sources
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B 4-20. 2016 & F fw# < Monte Carlo simulations for

angular and spatial distributions in therapeutic energy

1

6

1. Introduction

With improved quickly radiotherapy techmiques, the mumber of proton therapy
machines 15 increasing rapidly. In medical physics field, ene of the merits of proton
therapy is accurate dose detonation and high conformity for a specific target volome.
As beam delivery technology or precision in dose detonation evaluation are
ameliorating, befter conformity is expected. Therefore, improvements with
simulations are required. Nowadays, most perturbation corrections for accurate dose
determination are based on the Monte Carle technique, and increasing Moate Carlo
based treatment planning systems can provide the confisuration and testing data for
patient dose prediction relies on accurate simulations [1]. A validated Moante Carlo
system for the simulation of radiation transport is a useful teol for pre-clinical and
clinical research studies [2-3]. Before going mto clinical machine nozzle in proton
facilities, it is important to understand the physics of proton when traveling through
matter.

In the traveling direction of the proten beam, the fast descent characteristic of the
end of the Bragg curve could aveids unnecessary dose to the rear tissues and organs.
However, the lateral variation in the transverse direction is affected by mmltiple

Counlomb scattering and the width of the proton beam spread out with depth

proton beams

41



1 Risk assessment of radiation-induced secondary cancer for treating
3
4 nasopharyngeal carcinoma with intensity-modulated radiotherapy
5
7
8
g
10
11
T: abi b (o ¥4 | B o BT 4 abg*
13 H.D. Chuang™™'. FY. Hsu", Y.J Liao®, H.T. Lan®, Y.C. Lin"", .M. Hsu™"#
14
15
- ; 1. Introduction
18
139 . . . L. -
20 According to the National Health Council statistical data, the incidence of
21
o3 nasopharyngeal carcinoma (NPC) in Taiwan has been increasing yearly. A survey
24
25
og from the National Health Couneil indicates that NPC in Taiwan occurs most often in
27
28 - - . . .
29 the age group of 40 to 50 years old (NHC, 2009). NPC has an mereased incidence in
30
31 . . o .
32 younger patients: therefore, the risks of radiation-induced secondary cancers are of
33
34 . . . .
35 greater importance for younger patients and for patients who may survive for a long
3
37
38 time after radiation treatments.
23 oy
40 L.
41 5 Intensity-modulated radiation therapy (IMRT) is one of the typically used methods
42 27
43 28
44 o9 for treating patients with NPC and prostate cancers, and most of IMRT clinical cases
45 30
e 31
a7 2 are related to the above two cancers treatments in Taiwan (NHC, 2009). The major
33
34
5 concerns often raised on the use of IMRT are the increase in the whole-body dose
37
::? given the increase in the number of monitor units per target dose and the larger
)
40
ii volume of normal tissue organ irradiated at a lower radiation dose compared with
43
44 - . . .
45 three-dimensional conformal radiotherapy (3D-CRT). These two factors can increase
48 the risk of radiation-induced secondary cancers, especially for long-term survivors. In
49

50

¢

this paper. we sought to establish the TLD-100H dosimetry system and to determine

the relative position and contour of organs in the Rando phantom to obtain accurate

dose assessments for out-of-field organs. The treatment planning was simulated for

@ Lo
Do D ] o (1 s L

c

Bl 4-21. 2016 = £ gz ¢ Risk assessment of
radiation-induced secondary cancer for treating
nasopharyngeal carcinoma with intensity-modulated

radiotherapy

42



Estimation of the Differences between the Effective Dose and Hp(10) Exposed
by Different External Photon Sources

LiYen Chen?2 C. H. Hsu 2 Yi-Chun Lin®, Fang-Yuh Hsu®
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Introduction

Hp(10).personal dose equivalent. defined by the International Commission on Radiation
Units and Measurements, were commonly regarded as conservative surrogates of effective.
The study checked the valid of the assumption by experiments.

Materials and Methods

E. effective dose was measured with RANDO phantom and TL system according to ICRP
Recommendations. Hp(d) were measured with two kinds of dosimetry badges, Harshaw TLD
dosimeters and Landauer OSLD dosimeters. The conversion coefficients of E/Hp(d) were
calculated which concerned irradiation by different photon energies (80 kV to10 MeV)and
irradiation geometries(AP.PA, RLAT, LLAT). The variance of conversion coefficients with
five dosimeter positions in front of the torso which the radiation workers often wear on were
discussed. The study also compared the conversion coefficients in this experiment with the

. published data which were simulated by Monte Carlo N-Particle code.

Tablel The conversion coefficients of E/Hp{d) which concerned irradiation by different photon energies (80 kV to10
MeV)and irradiation geometries (AP PA, BLAT, LLAT) compared with published data which were simunlated by Monte Carle
H-Particle code.

e T T

0. LiR] 0.54 0.52 045 0.8 0.78 0.56 0.6 0.75
121 1 1 11 275 148 1.15 =2 2.18 148 1.1 =2
0.2 0.55 o7 o7 0.1 046 04 0.55 0.16 0.35 045 o7
1.8 1.78 - 1.05 21z 207 - =2 267 285 - =2
LLaT RLAT
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280
140
_m 2m
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amn §| =
L] @ L1
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080 o
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Praton trargy Fhoton Energy
Fig.1 The conversion coefficients of E/Hp(d) were calculated which concerned irradiation by different photon energies (80 'V
1ol d MeVjand two irradiation geometries{FLAT, LLAT)when wear OSLD dosimeters in five positions in front of the torso(right,
left, neckline, middle of the chest, waist).

Results and Conclusions
The result showed that Hp(d) underestimate the effective dose in some photon
energies, especially low energies and some unfavorable geometries. And this
study shows that there are errors between the experiment data and simulated
. data in LAT geometry because of the structure of different badges.
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Accurate dose detonation or high conformity for a
specific target volume is one of the merts of proton
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Results and Discussion

Differences in their scattering angle distributions wers found, which
could be due to models adopted in different codes. For total proton,
FLUKA and MCNPE were almest identical in target case but the
difference among others could be as large as ~30% at the angle
near Deat sconng plane downstream of targets. Subsequently, dose
distributions at the same plane were different as well. This resulted
from different Monte Carlo scattered algorithms which also
contributed to the inconsistent Iateral dose distribution at Bragg peak
depth of the phantom depending on calculated codes.
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Conclusion

That proton scattered angle distributions and dose profile simulated with
three Monte Carlo codes is very helpful for understanding dose nse and
decline with depth and lateral fiuctuation trends for small-field dosimetry,
proton radiosurgery or animal proton irradiation fields getting important
recently. In the near future, the relative experiments with ocur homemade
detectors to verify the simulation comectness.
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