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Research Interest: 

 Monte Carlo Radiotherapy Dose Simulation 

 Dose Evaluation in Proton Radiotherapy 

 Patient-Specific QA for Proton Radiotherapy 

 Study in Uncertainties of Proton Radiotherapy 

 

The primary investigator (PI) serves as a consultant to the Department of Radiation Oncology, 

Chang Gung Memorial Hospital (CGMH) for many years (since 1998) and participated actively in 

the processes of determining equipment specifications, facility start-up, acceptance testing and 

commissioning of the proton therapy facility. PI also assisted in building up quality assurance and 

dosimetry systems for routine treatment. In the past few years, works to establish analytical and 

Monte Carlo dose simulation systems for research purposes were completed or on-going such that 

they are capable of simulating physics properties (absolute and relative) of all the CGMH proton 

beams. The PI also served as the head of the Dose Assessment Core Laboratory, Institute for 
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Radiological Research until 2017/9 to help in establishing research proton dose simulation and 

dosimetry systems. The established systems has been applied to irradiation test of space 

microelectronic devices for radiation damage effect and to dose assessment of patient specific 

quality assurance for patients receiving proton pencil beam scanning treatments. In addition, the PI 

also put efforts in research studies regarding proton treatment uncertainties. Main focus is on 

evaluation of dose variation due to uncertainty factors such as setup error、organ motion、CT to 

material conversion and range uncertainty. Dose simulation systems using the Monte Carlo 

technique to handle patient tissue heterogeneity (CT) and respiratory motion (4DCT) were also 

attempted. Actively participated research projects of the PI in the past few years include: 

 Application of Compton camera images in range and dose verification for proton 

therapy (PI, funding: CGMH) 

 Study of uncertainty factors for proton radiotherapy (PI, funding: CGMH) 

 Dosimetry analysis of the Chang Gung Memorial Hospital proton radiosurgery 

system (PI, funding: MOST) 

 Machine and patient-specifc quality assurance procedures for intensity 

modulation proton therapy (PI, funding: MOST) 

 Development of Proton Radiography and Proton CT for range verification (co-PI, 

funding: MOST) 

 A quantitative study of dosimetric uncertainty caused by respiratory organ 

motion in proton therapy for HCC (co-PI, funding: MOST) 
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