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L-PhD Medical Engineering Course

　

　

Outline and Objective

　

　
 

 

Content of Degree Program

（Elective Specialized Subjects in Medical Science）

（Special Lectures on Engineering Based Medicine）NEW

Lectures Provided by Each Department Improvement of 「Radiation Oncology」 and「Medical Physics for heavy ion therapy」

Tutorial Seminar

Technical Courses for Special Fields　
Establishment of internship （NEW）
Implementation of training in education and research partners in Japan and abroad

Establishment of Medical Physics of Ion Beam Therapy Tutorial Seminar（NEW）
Radiation Oncology Therapeutics and Multidisciplinary Treatment of Cancer using the PBL method

（Common Specialized Subjects in Medical Science）
Series of Lectures for Basic Medicine

Course of Basic Techniques
for Medical Research

Seminar on Dealing with Experimental Data Introduction of a rotation system

Seminar for Presentation and Discussion Implementation of QE advised by International Advisory Board

ERSC Lecture
Invitation of lecturers from international education and research partners
Improvement of the Research Activity Promotion Program
Implementation of the International Workshop led by graduate students

Establishment of Basic Techniques for Measuring Radioactivity （NEW）
Improvement of Radiobiology Course and How to Write a Scientific Paper（Small-Group Instruction）

Lectures provided by each department

Advanced engineering on charged beam for cooperation of medicine and engineering, advanced course
Radiation control and measurement for cooperation of medicine and engineering, advanced course
Advanced engineering on ion beam application for cooperation of medicine and engineering, advanced course
Advanced engineering on system and control for cooperation of medicine and engineering, advanced course

University/Institute
In Japan and
Overseas

Radiation Facility in
Japan and
Overseas/

Cancer Center

Mitsubishi, Hitachi,
Toshiba, Sumitomo,
System Development Company

Aerospace Company
JAXA, NASA

Government
IAEA

Pharmaceutical Company

Leader in 
R
adiation 
O
ncology

Career Paths for Postgraduates

　

Enrollment

First year
　

Second and third year

Forth year（or third year）

　

（
）

（ ）

　

　

Radiation Oncologist

Medical Physicist

Development Engineer of
・Accelerator
・Irradiation System
・Treatment Plan

Pharmaceutical Developer
Biologist

Radiation
Oncology

Medical
Physics

Accelerator Physics
and Engineering

Radiation
Biology

Education of Integrated Knowledge of
Heavy Ion Medicine

Physical Engineering/Biology

　

（
）
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Conceptual Diagram

Program for Cultivating Global Leaders in Heavy Ion

Therapeutics and Engineering

Leading program (L-PhD) Cooperative Course on Heavy Ion Medical Engineering

External Evaluation

Committee

Internal Evaluation

Committee

President of Gunma University

Leading Graduate School General 

Headquarters

L-PhD Steering Committee

4th year
1st year

2nd to 3rd year

Doctor of Medicine

Qualifying Examination
(Seminar for Presentation and

Discussion）

Elective specialism
in medical sciences
Major subject

Elective specialism
in medical sciences
L-PhD subject

ERSC lecture
Open Seminar
for Bioethics

Common specialist subjects
in medical engineering
L-PhD subject

Thesis defense

Advanced medical
equipment

development industry

Mitsubishi Electric,

 Toshiba, Hitachi etc.

International Atomic
Energy Agency（IAEA）

ARBR Section

International education
and research partners
Harvard University,
Ohio State University,
GSI Helmholtz Centre for
Heavy Ion Research

Education and research
partners in Japan

National Cancer Center,
JAEA Takasaki Advanced
Radiation Research Institute,
National Institute of
Radiological Sciences （NIRS),
JAXA Institute of Space and
Astronautical Science

Kanto Region Cancer Center
Ion beam radiotherapy facility

Research Activity
Promotion Program
Workshops led by
graduate students

Short-term
trainingInternship

Laboratory B

Seminar for How to Deal
with Experimental Data
(rotation system)

Laboratory A Laboratory C

Course of Basic Techniques for Medical Researches
Series of Lectures for Basic Medicine

Faculty of
Medicine

MD-PhD course

Prior guidance for doctor’s course

Selection of highly capable students

Medical, Dental,
Pharmaceutical, and
Veterinary Medicine

faculties

Master’s program 
Master’s course Clinical residents

Faculties other than Medical, Dental,
Pharmaceutical, and Veterinary Medicine

International Advisory Board

R&D leaders from companies involved in heavy ion radiotherapy
Physical engineering leader in biom

edical field
Leaders in radiation oncology

Master in Biomedical
Science

M-PhD course

Establishment of  「Heavy Ion Engineering」 and「Heavy Ion Therapeutics」（NEW）
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Radiation Oncology and Heavy Ion Medicine
Outline
　

（ ）

Clinical research
） （ ）
）
） 　
　　 （ ）

Basic research
）
）
）
）

Faculty of Medicine education
　

Graduate education
　

Clinical practice work
） （

） （ ）
（

（ ） （ ）

）

）

Social contribution
） （ ）

） （ ）：

）

）

Title

Professor

Professor

Associate Professor

Associate Professor

Associate Professor

Associate Professor

Assistant Professor

Name

Takashi Nakano, M.D., Ph.D.

Tatsuya Ohno, M.D., Ph.D.

Yoshiyuki Suzuki, M.D., Ph.D.

Yoshinori Koyama, M.D., Ph.D.

Jun-ichi Saitoh, M.D., Ph.D.

Shin-ei Noda, M.D., Ph.D.

　　　　  ７ Ph.D.s　

Department

Department of Radiation Oncology

Heavy Ion Medical Center

Department of Radiation Oncology

Department of Radiation Oncology

Department of Radiation Oncology

Department of Radiation Oncology

Name　　　　　　　　　　

Takashi Nakano, M.D., Ph.D.

5 Ph.D.s

8 Ph.D.s

Department

Director, Division of Heavy Ion Therapeutics and Engineering,Education and Research Support Center

Members 

Members 
Eduation and Research Support Center Division of Heavy Ion Therapeutics and Engineering

Research

Title

Professor 

Assistant Professor

Researcher

International Education Research Network

National Institute of Radiological
Sciences〈NIRS〉

Japan Aerospace Exploration Agency
〈JAXA〉

Takasaki Advanced Radiation
Research Institute

Japan Atomic Energy Agency
〈JAEA〉

★

Korea Institute of Radiological
and Medical Sciences
〈KIRAMS〉

Mayo Clinic

MGH/Harvard University
Proton Therapy Center

〈NPC〉 Ohio State University
International Atomic
Energy Agency
〈IAEA〉

Cooperation System for Cultivating Global Leaders
in Heavy Ion Medical Engineering

Faculties and Staff
■Program Director

　Takashi Izumi, M.D., Ph.D.
　Dean of Graduate School of Medicine

■Program Coordinator 

　Takashi Nakano, M.D., Ph.D. 
   Professor,Department of Radiation Oncology

（ ）

Education Outside the Frame of Conventional Major Goes Beyond the Specialized Fields
Establish the International and Interdisciplinary Collaborative Course on Heavy Ion Medical Engineering by

Research Organization Consortium in Japan and Abroad
Traverse the Boundaries and Unify Accelerator Physical Engineering, Medicine,

Engineering, Astrophysics, and Heavy Ion Medicine

Graduate School of Medicine

Faculty of Medicine, University of Tsukuba

National Cancer Center Research Institute

National Institute of Radiological Sciences

Institute of Space and Astronautical Science, 
Japan Aerospace Exploration Agency

Professor

Japan Atomic Energy Agency Senior Principal 
Researcher

Takasaki Advanced Radiation Research 
Institute, Japan Atomic Energy Agency

Senior Principal 
Researcher

Faculty of Medicine, University of Tsukuba

General Manager

Senior Manager

Power Systems Works,
Mitsubishi Electric Corporation 

Nuclear Energy Systems & Services Division,
Toshiba Corporation Power Systems Company

Senior EngineerHitachi, Ltd. /Power Systems Company

ChiefMassachusetts General Hospital, USA

General Manager

General Manager

Biophysics Field, GSI Helmholtz Centre for 
Heavy Ion Research, Germany

Chair and
ProfessorThe Ohio State University, USA

National Institute of Radiological Sciences

Partner Institutions 

Faculty of Science and Technology

Helmholtz Centre for Heavy Ion
Research 〈GSI〉

Heidelberg University

Yoshihisa Nojima, M.D., Ph.D.

Yasuki Ishizaki, M.D., Ph.D.

Tomoaki Shirao, M.D., Ph.D.

Yuchio Yanagawa, M.D., Ph.D.

Masami Murakami, M.D., Ph.D.

Tetsunari Oyama, M.D., Ph.D.

Hiroshi Koyama, M.D., Ph.D.

Kazuhiro Suzuki, M.D., Ph.D.

Takashi Minegishi, M.D., Ph.D.

Hiroyuki Kuwano, M.D., Ph.D.

Hirokazu Arakawa, M.D., Ph.D.

Satoshi Yokoo, M.D., Ph.D.

Izuho Hatada, Ph.D.

Tatsuaki Kanai, Ph.D.

Satoru Yamada, Ph.D.

Tatsuya Ohno, M.D., Ph.D.

Hideyuki Sakurai, M.D., Ph.D.

Takashi Kohno, M.D., Ph.D.

Hiroshi Tsuji, M.D., Ph.D.

Tadayuki Takahashi, Ph.D.

Yasuhiko Kobayashi, Ph.D.

Tomihiro Kamiya, Ph.D.

Yoshio Tamaki, M.D., Ph.D.

Chihiro Tsukishima, Ph.D.

Michitaka Ono, Ph.D.

Hiroshi Akiyama, Ph.D.

Jay S. Loeffler, M.D., Ph.D.

Marco Durante, Ph.D.

Arnab Chakravarti, M.D., Ph.D.

Koji Noda, Ph.D.

Professor

Chief

Program Leader

Professor

Osamu Hanaizumi, Ph.D.

Sumio Hosaka, Ph.D.

Hiroshi Sakurai, Ph.D.

Kou Yamada, Ph.D.

Yoshiki Yamakoshi, Ph.D.

Division of Electronics and Informatics

Division of Electronics and Informatics

Division of Electronics and Informatics

Division of Mechanical Science and Technology

Division of Electronics and Informatics

Professor

Professor

Professor

Professor

Professor

Medicine and Clinical Science

Molecular and Cellular Neurobiology

Neurobiology and Behavior

Genetic and Behavioral Neuroscience

Clinical Laboratory Medicine

Diagnostic Pathology

Public Health

Urology

Obstetrics and Gynecology

General Surgical Science

Pediatrics

Stomatology and Maxillofacial Surgery

Laboratory of Genome Science

Heavy Ion Medical Research Center

Heavy Ion Medical Research Center

Heavy Ion Medical Center

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Professor

Special Duty Professor

Professor 
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Heavy Ion Science Symposium 
＝At Dalian Medical University, China＝
　

Activity Report 1

Activity Report 2

■Date: January 10, 2012

■Venue: Lecture Hall at Dalian Medical University
           　（Lushun Campus）

■Presenters:
　Takashi Izumi （Professor, Biochemistry, Dean of Graduate School of Medicine）

　Tomoaki Shirao （Professor, Neurobiology and Behavior）
　Yasuki Ishizaki （Professor, Molecular and Cellular Neurobiology）

　Hirokazu Hirai （Professor, Neurophysiology）

　Satoru Yamada （Special Duty Professor, Heavy Ion Medical Research Center）

　Jun-ichi Saito （Associate Professor, Radiation Oncology）

■Number of Student Participants: About 150
　（16 of them were interviewed individually.）

Heavy Ion Science Symposium 
＝At Padjadjaran University, Indonesia＝
　

■Date: March 20, 2012
■Venue: Lecture Hall at Padjadjaran University

■Presenters:
　Takashi Izumi （Professor, Biochemistry, Dean of Graduate School of Medicine）

　Tomoaki Shirao （Professor, Neurobiology and Behavior）
　Tatsuaki Kanai （Professor, Heavy Ion Medical Research Center）

　Tatsuya Ohno （Professor, Heavy Ion Medical Center）

■Number of Student Participants: About 90 

Title

Professor

Special Duty Professor 

Visiting Professor

Assistant Professor

Name 

Tatsuaki Kanai, Ph.D.

Satoru Yamada, Ph.D. 

Kazuo Arakawa, Ph.D. 

         11 Ph.D.s

Department

Medical Physics
Outline

　

　

‐

　

‐

Visiting Professor

Visiting Professor

Assistant Professor

Colaborative Department

Koichi Ando, D.D.S., Ph.D.

Yasuhiko Kobayashi, Ph.D.

              1 Ph.D.

Associate Professor Akihisa Takahashi, Ph.D.

Medicine & Biology Division, Heavy Ion Medical Research Center

Advanced Scientific Research Leaders Development Unit 

Title Name

Radiation Biology
Outline

Verification and optimization of radiation therapy methods
　

Elucidation of the radiation response and molecular mechanism of refractory cancer
　

Elucidation of the interaction between normal cells and cancer cells
　

　

Department

Members 

Members

Research

Research

Physics Division, Heavy Ion Medical Research Center

Physics Division, Heavy Ion Medical Research Center

Physics Division, Heavy Ion Medical Research Center

Medicine & Biology Division, Heavy Ion Medical Research Center
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Public Seminars Held

Activity Report 5

Academic Year 2012 Gunma University Activity
Content of Implementation Date

Oct 19 Carbon ion radiotherapy as a more intensive and
less toxic cancer Dr Hirohiko Tsujii

（NIRS Fellow / Visiting Professor, Gunma University）
27

45

47

38

ー

10

23

19

18

18

ー

21

ー

ー

Dr Yoshihisa Takada
（Professor, Applied Physics, University of Tsukuba）

Dr Nobuyuki Kanematsu
（Head of Section of Treatment Planning System, Research 
 Center for Charged Particle Therapy, NIRS）

Dr Jacques BALOSSO,MD,PhD
（Directeur du Centre ETOILE）

Technical guidline of Carbon ion radiotherapy 2012Oct 20

Dec 4

Jan 17

Apr 26

May 31

Jun 24 

Jul 26

Aug 30

Sep 13

Jan 18

Title Lecturer Participants

Joint Lecture Meeting
Research Guidance

Heavy Ion Radiotherapy Seminar

Heavy Ion Physics Seminar

Case Conference

Joint Lecture Meeting

Medical Engineering Seminar

Lecture Meeting
Research Guidance

Lecture Meeting
Research Guidance

1st Medical Engineering
Seminar

2nd Heavy Ion Medical
Engineering Seminar

3rd Heavy Ion Medical
Engineering Seminar

4th Heavy Ion Medical
Engineering Seminar 

5th Heavy Ion Medical
Engineering Seminar

6th Heavy Ion Medical
Engineering Seminar

7th Heavy Ion Medical Engineering Seminar

Current status of ETOIRE project of carbon ion beam 
radiotherapy

An ion source and injector linac for a heavy ion 
radiotherapy

Design of an irradiation system using broad beam

T r e a tme n t  P l a n n i n g  f o r  a  b r o a d  b e am  
irradiation system

Carbon ion radiotherapy for HCC: review of 
imaging and pathology.

Development of dose calculation system by 
Monte Carlo method on treatment  planning 
system

Dr Makoto Sakama
（Assistant Professor, Department of Electrical and Electronic Engineering,
College of Industrial Technology, Nihon University）

Dr Toshiyuki Shirai
（Program leader,Research Center for Charged
  ParticleTherapy, NIRS）
Dr Taku Inaniwa 
（Team leader, Research Center for Charged
  Particle Therapy, NIRS）

Dosimetry for a heavy ion beam therapy

Synchrotron accelerat ion for  a  heavy ion 
therapy

Treatment planning and optimization algorism 
for a heavy ion scanning therapy

Dr Tatsuaki Kanai
（Professor, Heavy Ion Medical Research Center, 
  Gunma University）

Dr Naruhiro Matsufuji 
（Team leader, Research Center for Charged
  Particle Therapy, NIRS)
Dr Shunsuke Yonai 
（Researcher, Research Center
  for Charged Particle Therapy, NIRS）

Dr Marco Durante
（GSI Helmholtz Centre for Heavy Ion Research ／
  Visiting Professor, Gunma University）

Dr Yoshikazu Maeda 
（Medical Physicist, Fukui Prefectural Hospital
  Proton Therapy Center）

Scheduled to Be Held on Month-End Friday 

Optimal design of bolus for particle therapy

Medical applications of electron-tracking Compton 
camera and study of expansion technique of 
radiation field in vero4DRT

Development if an accelerator-based nertron source 
for BNCT

Dr Yoshihisa Takada
（Professor, Division of Applied Physics, Faculty of
  Pure and Applied Sciences, University of Tsukuba）

Initial Experience of Carbon Ion Radiotherapy for 
Breast Cancer

Dr Kumiko Karasawa
（Head of 3rd therapy Group　Research Center
  Hospital for Charged Particle Therapy, NIRS）

Dr Shigeto Kabuki
（Special Duty Associate Professor,
 Radiation Oncology, Tokai University）

Dr Makoto Sakai 
（Assistant Professor, Education and Research 
  Support Center, Gunma University）

Dosimetry  for  Hadron- therapy  beams:  the  
development of different type of calorimeters for 
primary dosimetry

Prof. Stefaan Vynckier,Ph.D.
（Head Medical Physics,Cliniques univ.）

Dr Masayori Ishikawa
（Professor, Applied Molecular-Imaging Physics, 
  Graduate School of Medicine, Hokkaido University）

Hidetaka Arimura
（Associate Professor, Department of Health Sciences,
  Medical Quantum Sciences, Kyushu University）

Definition of clinical dose and measurements of 
radiation quality

Heavy ions in medicine and space exploration

Development of Next Generation Tumor Tracking 
Technology

Developments in Support Systems for Advanced Radiation Therapy

Informatics and Image Processing

Biological model for a heavy ion radiotherapy

Dosimetry  at  outer  fields  o f  an irradiat ion 
system in a heavy ion radiotherapy

Jan 31

Feb 7

Mar 1

Mar 29

Mar 28・29

16

ー

Dr Makoto Shinoto
（Assistant Professor, Center for Advanced Medical
Innovation, Kyushu University）

Carbon ion radiotherapy for pancreas cancer

Research guidance for carbon ion radiotherapy
Mar 8
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Activity Report 3

Public Symposium Held

　

　

　

　 （ ）
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Activity Report 4

Nature Seminar Held

Please Visit Nature URL    http://nature.asia/gunma-spotlight

Lecturer

Dr Satoru Yamada
（Special Duty Professor, Heavy Ion Medical Research Center, 
Gunma University）



Public Seminars Held

Activity Report 5

Academic Year 2012 Gunma University Activity
Content of Implementation Date

Oct 19 Carbon ion radiotherapy as a more intensive and
less toxic cancer Dr Hirohiko Tsujii

（NIRS Fellow / Visiting Professor, Gunma University）
27
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38

ー

10
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19

18

18

ー

21

ー

ー
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（Professor, Applied Physics, University of Tsukuba）
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Dr Jacques BALOSSO,MD,PhD
（Directeur du Centre ETOILE）

Technical guidline of Carbon ion radiotherapy 2012Oct 20

Dec 4

Jan 17
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May 31

Jun 24 

Jul 26

Aug 30

Sep 13

Jan 18
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Shinya Tajiri
Major - Heavy Ion Beam Medical
Physics and Biology

　

　

　

　

　

Daisuke Irie
Major - Radiation Oncology

　

　

　

Anggraeini Puspitasari
Major - Neurobiology and Behavior

　
 

　

A leader in the research and development 
by spreading the sight of
heavy ion radiotherapy field　

Learn the Latest Radiotherapy
to be the World’s leading expert

Realize the Future with
Heavy-ion Therapy!

Since I am not yet working, I worry 
about financial difficulty.?

How can I cover my research expenses?

What does the course offer for
my future career plans?

?

?

How do I enroll in the Program??

Student Support etc. 

　

（ ）

　

http://www.med.gunma-u.ac.jp/admissions/grad/ikagaku/bosyu.htm

Answe
r

Answe
r

Answe
r

Answe
rL-PhD Students in 2013

Year
1
1
1
1
1
1

Radiation Oncology
Radiation Oncology
Radiation Oncology
Radiation Oncology
Heavy Ion Beam Medical Physics and Biology
Heavy Ion Beam Medical Physics and Biology

Takanori Abe
Yosuke Takakusagi
Napapat Amornwichet
Navchaa Gombodorj
Kyoko Sakama
Ayaka Shinohara

Major Name Year
Neurobiology and Behavior
Radiation Oncology
Radiation Oncology
Radiation Oncology
Heavy Ion Beam Medical Physics and Biology
Heavy Ion Beam Medical Physics and Biology

Anggraeini Puspitasari
Daisuke Irie
Akiko Nakagawa
Hongyu Ma
Shinji Tajiri
Tetsuya Fujimoto

Major Name
2
2
2
2
2
2
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