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Research Theme    Forming research and educational hubs of medical physics                             
Duration of Project     Apr. 1, 2011 – Mar. 31, 2013                    ( 24 months)    
Core Institution in Japan (Co-Chair)  Osaka University Graduate School of Medicine  

Dept. of Medical Physics and Engineering   
(  Teruki Teshima  )    

 
Implementing Organizations 

 
○ Japan 

 
 
 
Japan 
 
 
 
 

Core Institution 
Osaka University 

Co-Chair 
(name and title) 

Teruki Teshima MD. PhD. Professor

 
Cooperating 
Institutions 
 
 

Hyogo Ion Beam Medical Center
Osaka Medical Center for Cancer and 
Cardiovascular Diseases 

National Cerebral and Cardiovascular 
Center Research Institute 

Number of  
Cooperating Institutions 

3 
 
 
 ○ Partner Countries 

United 
States 

Core Institution Indiana University  

Co-Chair 
(name and title) 

 
Das Indra J. PhD. Professor 

Cooperating 
Institutions  

Number of  
Cooperating Institutions 

0 
 

The 
Netherland 

Core Institution University of Groningen 

Co-Chair 
(name and title) 

Brandernburg Sytze PhD. Professor 

Cooperating 
Institutions Paul Scherrer Institute              

Number of  
Cooperating Institutions 

1 
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Objectives of Research Exchange (including the five years after the project finishes) 

 

 

Summary of FY 2011 Exchange Plan 

Cancer is the leading cause of death in Japan, and its overcome is one of the nation's most urgent issues. In this 

project, by advancing the collaboration with researchers in cutting-edge institutions in Europe and US, the 

technology of photon and particle radiotherapies that play an important role in the cancer care is promoted on a 

global scale. In addition, through the cutting-edge research of high-precision radiotherapy and the particle 

radiotherapy, the research hubs to foster young medical physicists who will play the important role in the 

radiotherapy are formed. 

Japan has achieved the result to lead the world in the research and the practice of the particle radiotherapy, but 

there is a delay in training medical physicists, (6,000 medical physicists in the United States and 120 in Japan). 

Because the United States are leading in training of medical physicists, we can learn its know-how through this 

project. In addition, by sending graduate students to the research institution, young medical physicists with global 

view will be fostered through collaboration with cutting-edge institution in the United States. 

In Europe, they are leading in the research of basic concept such as PET, Nuclear Spin Imaging. However, the 

introduction of the particle radiotherapy is just on the way. It will be possible to share mutual merits by 

advancing the collaboration in both basic and applied research. Strategic implementation of basic and applied 

researches in Europe, the US and Japan promotes cutting-edge researches in the field of medical physics. At the 

same time, we will establish research hubs to apply the results of cutting-edge nuclear physics research to 

practical use promptly. In addition, because of the participation of students in all the developing processes, we 

can offer the good education for students to have practice of medical physics and intend to create research hubs. 

Joint Research 
  The following joint researches are to be promoted both with Indiana University in the 
United States and the University of Groningen in the Netherland. This year, we make a 
special effort to form joint research bases among counterpart institutions. Also, we put forward 
this joint research by sending young researchers such as assistant professors for 2 months to 
promote some research themes. 

1 Development of the next generation particle radiotherapy device: Fostering of small particle radiotherapy 
device with high temperature superconducting magnet. 

2 Dose calculation for high-accuracy radiotherapy: More accurate dose calculation for radiotherapy based 
on theoretical estimation.  

3 Development of the next generation diagnostic devices: Nuclear magnetic resonance imaging with 
hyperpolarized-nucleus (3He, 13C, 129Xe, etc.), and Time-of-Flight PET. 

4 The research on the image-guided adaptive radiotherapy: Establishment of adaptive treatment planning 
methodology to account for the change in the tumor size during the treatment period and Cone Beam CT 
(CBCT)-based online-dose calculation.  

5 Development of cancer information systems: Development of support tools in quality assurance and data 
management for radiotherapy clinical trials, Pattern of Care Study (PCS) and National Cancer Database 
(NCDB). 

6 Research on particle beam radiation biology: Clarification of the molecular and cellular biological 
influence of particle beam on the cancer cells in the comparison with the photon. 
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Seminar 
At the beginning of Japan’s fiscal year, co-chair, staff, and graduate students visit both Indiana 

University and the University of Groningen. Discussion about joint research, collaboration on 

education and forming research hubs is to be held and we try to develop confidential relationship as 

early as possible with partner institutions.  Also, with Indiana University, in order to develop 

continuous relationship, the discussion to conclude International academic exchange agreement is 

brought forward. 

At the time of visiting, a seminar for young researchers is held and this will help to advance the mutual 

understanding of research content. After returning home, making full use of IT, exchange and sharing 

of information will be carried out regularly. Also, in order to collect and analyze information of 

cutting-edge research, a medical physics seminar is to be held inviting researchers from counterpart 

institutions. 

1. Osaka Univ.- Indiana Univ. Research Exchange Seminar: May, at Indiana Univ., U.S.A. 

2. Osaka Univ.- The Univ. of Groningen Research Exchange Seminar: June, at the Univ. of Groningen, 

the Netherland 

3. Osaka Univ. Medical Physics Seminar: December, at Osaka Univ. 

 

Researcher Exchanges 
In order to develop human resources, graduate students who are in master course or doctoral course, are 

to be dispatched to counterpart institutions for about four months, to promote joint research and make 

clinical practice. Medical physics is one of the new research fields in Japan, and giving a chance to gain 

international experience in their early stage of research history, will lead to the increase in the number of 

students who want to enter graduate school. Sending young researchers including staff and students will 

cultivate their international viewpoint and help them to develop an international network of connections. 

One graduate student is to join “FANTOM study week” held in Munster, Germany in June. 

Moreover, research results on this project will be announced in international institute and conference, 

advancing relationship among researchers. 

  


