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IJROBP 2010, 8) Ishikawa H, Int J Uro 2012. 9)Nomiya, Rad Oncol,2016. 
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Med pO2     %<2.5mmHg      Med pO2     %<2.5mmHg 

1         3.1                   35                    47.3                   9 
2          0                     94                    46.6                   0 
3         2.7                   43                    24.3                   0 
4      3.4                   24                    67.4                   0 
5         0.9                   95                    51.6                   0 
6      2                      54                    69.8                   7 
7      5.3                   68                    82.7                   0  

(Koong AC, IJROBP  48, 2000) 
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43.2GyE 400mg/m2 6 6 0

43.2GyE 700mg/m2 6 6 0 

43.2GyE 1000mg/m2 12 10 2 

45.6GyE 1000mg/m2 6 6 0 
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Schellenberg  2011 20 SBRT(X
 none 25 Gy 25 Gy 5% 11.8 50 20 

Ben-Josef  2012 50 IMRT(X
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CCIPHER  A Prospective, Multi-Center Randomized Phase 3 Trial of Carbon 
Ion versus Conventional Photon Radiation Therapy for Locally 
Advanced, Unresectable Pancreatic Cancer 

 

 

American  
Italian 
Chinese 
Japanese 

Arm A (at CNAO, NIRS) 
C-ion RT 55.2 Gy (RBE)/12 fr+GEM 

Arm B (at Italy, China, UTSW) 
XRT 50.4 Gy/28 fr+GEM 

 103 69 X 34 ) 3  

  

:2  

35 CNAO 34  35 CNAO 34

CNAO, Pavia, Italy UT Southwestern Medical Center 
Dalas, TX, USA NIRS, Chiba, Japan 

X  

CIPHER  

2014 12  CIPHER  

2016 9 UTSW CIPHER  

2017 6  

2017 6 CNAO QA  

2017 5 CNAO CIPHER  
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 BED(Biological effective dose)  
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• PTV1: 55.2 Gy (RBE) 

/12  
• PTV2: 2.4 Gy (RBE)

 
55.2–67.2 Gy (RBE) 
/12  

 

CTV1

GTV
  

•   D2cc 2cc  < 46 
Gy (RBE) 

•     Dmax  < 30 Gy (RBE) 
•     V30Gy 30Gy (RBE)  < 50% 

Kawashiro S Br J Radiol 2017 

•
•
•

Kawashiro S Br J Radiol 2017
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55.2Gy(RBE)/12fr 
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(T.Ogata; Cancer Res 2005) 

  

 

 

LM6 Osteosarcoma 
X (LM6 ) 

2Gy 1Gy 

X-ray 
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* * 

* 

Invasion  Migration 
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) suppressed 

Fujita M; Cancer Science 102:792, 2011 

X ( MIAPaCa-2) 

MIAPaCa-2:human pancreatic cancer line 

( MIAPaCa-2) 
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SCCVII  

 

 

 

Matsunaga A: Cancer 2010 

Case 1:  85    

 6  

50.4Gy(RBE) 50.4Gy(RBE)

 2  
Ebner DK:Advance in Radiation Oncology in press  
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“If we are satisfied, 
we are lost”  

William J. Mayo, MD 
1935 
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NCCN  

N0 or 1 & M0) 

*T3 T4a T4b 

  
+     

or 
 

5 13-18  1,2  

 

N0 or 1 & M0) 

T1 T2 T3 T4a T4b 

    
+   

  
or

 
5 24-57  

3,4  

 

NCCN

1. Krengli M, et al. Int J Radiat Oncol Biol Phys 2006;65:751-759. 
2. Gilligan D, Slevin NJ. Br J Radiol 1991;64:1147-1150. 
3. Mendenhall WM, et al. Head Neck. 2004;26: 154-162. 
4. Iseli TA, et al. J Laryngol Otol. 2009; 123: 1137-1144. 

2015
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 (J-CROS 1402 HN)  (J-CROS 1402 HN)

2003 11 2014 12  
4  

 
 

 
N0 or N1M0 
PS0-2 

 

 

 

 

908  
 

553  
 256  
 76  
 23  

 / :406 /502  
61 12-92

 
774 134  

 
460 448  

 
 289 (32%)  268 (30%)

119 (13%) 63 (7%)
  47 (5%) 122  
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T   

, 458 

 
119 

 83 

 
69 

 
57 

 48 , 74 T1 28 
T2 59 

T3 295 
T4 509 

17 

 

 

  

 

37.4 28.2  

months months 
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Koto M, et al. Int J Radiat Oncol Biol Phys. (2017) 97:1054-1060. 

260 
  111 (43%) 

   149 (57%) 
, years  

68 
26–91  

  221 (85%) 
 27 (10%) 
 12 (5%) 

T  T3 86 (33%) 
  T4a 147 (57%) 
  T4b 27 (10%) 
N  N0 251 (97%) 
  N1 9 (3%) 

 224 (86%) 
   36 (14%) 

5 72. 3% 

5 44.6% 

Koto M, et al. Int J Radiat Oncol Biol Phys. (2017) 97:1054-1060.

X  

3 5 G4

260 58.6% 44.6% 2.7%

X (31 )1 33% 6.5%
X (11 ) 2 13%
X (28 )3 18%

X

1. Wada H, et al.  Int J Radiat Oncol Biol Phys. 2004;59:495-500. 
2. Krengli M, et al. Int J Radiat Oncol Biol Phys 2006;65:751-

759. 
3. Gilligan D, Slevin NJ. Br J Radiol 1991;64:1147-1150. 
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100-200  

 

 

 
Sulaiman NS, et al.  

  289 
  105 (36%) 

   184 (64%) 
  68 26–91  
  122 (42%) 

   55 (19%) 
   33 (12%) 
   35 (12%) 
   44 (15%) 
T  T1 15 (5%) 
  T2 22 (8%) 
  T3 45 (16%) 
  T4 200 (69%) 
  Unclassified 7 (2%) 
N  N0 277 (96%) 
  N1 12 (4%) 

  234 (81%) 
   55 (19%) 

5 74% 

5 68% 

Sulaiman NS, et al.
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X  

T3 T4 5 G4

289 85% 68% 5.5%
X (

) 42 57% 14.3%

X (10 85.7% 24%
85%

X

1. Mendenhall WM, et al. Head Neck. 2004;26: 154-162. 
2. Iseli TA, et al. J Laryngol Otol. 2009; 123: 1137-1144. 

Saitoh JI, et al. Int J Radiat Oncol Biol Phys. (2017) In press 

47

 
, 

years
21
11

 7
6
2

T2/T3/T4/ 
Unclassified

6/6/32/ 
3

N0/N1 45/2
/ 36/11

5 79.3% 

5 60.4% 

Saitoh JI, et al. Int J Radiat Oncol Biol Phys. (2017) In press
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3 

9903 
16 /4  

0001 
4 /1  

9701  
9 /3  

9802 
9 /3  

9801  
9 /3  

0005 
12 /3  

0201 
1 /1  

0503 
12 /3  

 
 

 

 

 
0801 -II 
12 /3  

 

9303 18 /6  
 

3,4N0  
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cT2N1M0 stage IIB   squamous cell carcinoma  
Pre-treatment After 6 months CIRT 72.0Gy(RBE)/16fr. 

5 
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cT4N2M0 stage IIIB   Large cell carcinoma  
Pre-treatment After 9 months CIRT 72.0Gy(RBE)/16fr 

A prospective nonrandomized phase I/II study of carbon ion radiotherapy 
in a favorable subset of locally advanced non-small cell lung cancer (NSCLC)  

 
Takahashi W, Nakajima M, Yamamoto N,  et al.              
                                    Cancer. 121(8):1321-1327, 2015. 

Overall survival rate 
 (2-y) : 51.9% 
Local control rate 
 (2-y) : 93.1% 
 
T3-4 N0  OS (2-y) : 69.3% 
                LC  (2-y) : 100% 
 

May 2000 to Feb 2013,  Phase I/II clinical trial  
No. of patient 62 
Prescribed Dose: 68.0, 72.0, 76.0 /16 fr. / 4 weeks 

(n=62) 

Median Follow-up: 25.2 months 

 
3-4  

1-3  
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Overall survival rate 

5-y OS: 35.0% 
2-y OS: 57.7% 

n=141 

27.7mo(2.4 – 150.4mo) 

1995-2002(n=53) vs 2003-2015 (n=88) 

P=0.0218 

P=0.0030 

Stage III   n=23  n=42 
 
         2-yOS 
           69.9% 
           26.1% 

2-y OS   
    68.0% 
    41.5% 
 

Median follow-up  24.0months(1.4 – 198.7) 

Stage II n=30   n=46 
                    
                 2-yOS  
                   65.8% 
                   53.3% 

 
P=0.6250 

 

Stage IIIA   n=18   33.3% 
                    n=28  62.1% 

P=0.2624 

Stage IIIB   n=5   0% 
                    n=14  85.1% 

P<0.0001 

P=0.004 

Stage III  N1-3        
     n=22  22.7% 
     n=30  56.6% 

1995-2002 vs 2003-2015    Stage III   

Stage migration? 
=  

III
N1-3  
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C-Stage* Number of 
pts. 

2-year 
OS 

5-year 
OS 

2-year 
LC PR≥G2 

1995 2015 

Stage II 76 60.7% 39.8% 94.1% 6 (7.9%) 

Stage III 65 54.1% 29.4% 84.9% 9 (13.8%) 

2003 2015 

Stage II 46 65.8% 38.0% 97.7% 4 (8.7%) 

Stage III 42 69.9% 38.4% 90.9% 5 (11.9%) 

Surgery** 
2004 

IIIA 
IIIB 

64.7% 
66.4% 

42.8% 
40.3% 

 *UICC Ver. 7 
**Japanese Joint Committee of  Lung Cancer Registry, 2004 (Jpn J lung cancer 2010;50:875-888) 
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P4 
P3 

P2 

P1 

P1:P2:P3:P4 = 2:2:3:2 
    P3 is a small target 

 
 61.2Gy(RBE)/9fr/3w  

12 

 5  
    cT2aN1M0  IIA  

Lt. Tr. Sup. 

Tumor 
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LC 94.1% (3-y)  
 
OS 66.6%(3-y)  

14 

Months after CIRT 
Pr

ob
ab

ili
ty

 (%
) 

median follow-up  36.4 months (range 8.9 – 119.3) 
 

   /  16 / 6 

    74  55
85  

 SCC / Ad / 
NSCLC 13 / 7 / 2 

T  T1 / T2 4 / 18 

 IA  /  IB  /  IIB 4 / 16 / 2 

   /   3 / 19 

COPD no  /  yes 9 / 13 

COPD  0 /  I / II / III / IV 9 /  2  /  4 /  5 / 2     

1.0≥80% 50%≤ 1.0<80%  
30% ≤ 1.0<50%   1.0<30%  
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1994.10 
 

1998.08 

1997.09 
 

1999.02 

1999.04 
 

2000.12 

2000.12 
 

2003.11 

2003.04 
 

2012.02 

7 09

Phase I/II 
(n=34) 

9 04

Phase II 
(n=50) 

4 10

Phase I/II 
(n=47) 

12

Phase II 
(n=79) 

04

Phase I/II 
(n=218) 

 #9802  #0001 #970  #0201     #9303 

18 fr/6wks  9 fr/3wks  
Single 

fraction 4 fr/1wk 9 fr/3wks 

16 

[1] Miyamoto T, et.al: Radiother Oncol. 2003;66:127-140. 
[2] Miyamoto T, et.al: Int J Radiat Oncol Biol Phys. 2007;67:750-758. 
[3] Miyamoto T, et.al: J Thorac Oncol. 2007;2:916-926.  
[4] Yamamoto N, et.al: J Thorac Oncol. 2017;12:673-680. 

[1] [2]                              [3]                               [4]  

J-CROS 
Japan Carbon-ion Radiation Oncology Study Group 
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J-CROS 
Japan Carbon-ion Radiation Oncology Study Group 

    
(IA/IB) 

3  
 

3  
 

 
> Garde3) 

Miyamoto  
(IJROBP, 2007)  72GyE/9fr. 51 (30/21) 

70%  
65%   98%   2% 

Miyamoto  
(JTO, 2007)  IA  52.8GyE/4fr. 

IB  60.0GyE/4fr. 
80 (42/38) 

80% 

IA 76%   
IB 60%    

IA  98%  
IB  80%  0% 

J-CROS 1403  
52.8-76.0GyE 

/4-20fr. 
46-50GyE/1fr. 

306 (225/81) 
46% 

IA 86%  
IB 76%  

IA  92%  
IB  77%  1% 

J-CROS 
Japan Carbon-ion Radiation Oncology Study Group 
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20 

 (%) 

* 3  5  

** 
IA n=6295  

IB n=2339  

89 
78 

82 
66 

 
44.0 - 50.0GyE/ 1  

IA n=21  

IB n=22  

91  
82 

75 
72 

J-CROS 1403 
 

IA n=127  

IB n=40  

94 
78 

 * UICC Ver. 7 (2009) 
** Japanese Joint Committee of  Lung Cancer Registry, 2004 (Jpn J lung cancer 2010;50:875-888) 
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22 

 

1 (single dose irradiation)
/
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73yo female cT1N0M0 stage IA adenocarcinoma : 50Gy(RBE)/1fr. 

83yo male cT2N0M0 stage IB squamous cell carcinoma : 44Gy(RBE)/1fr. 

  (single fraction) 

Prior to CIRT                                        3 months           6 months 12months   24months 

Prior to CIRT                                        3 months      6 months     12months         24months 

25 5 months 

Grade 1 
adverse 
reaction 

12 months after CIRT  

3 months 

Prior to CIRT  

P1 

P2 

P3 P4 

  (single fraction) 
48Gy(RBE) /1fr.  
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G3  
 

 

 

 

5 80.4% 
 
 
 

72.0% 
 
 
 
 

 56.3% 
 
 

      40 
          35  

             9 
             8 
             6 
             6  

            2 
 4 

/ 100/51 
75 46-89  

   Ad/Sq/LG 104/46/1 
T1/T2   91/60 

  /    67/84 

58.1 1.6 ― 127.8  
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 + 

 

 

17.9  

11.3  

11.3  
3.3  

48.0GyE in 12 fractions over 3 weeks 

29 
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0801G-II  
2  

66.0GyE n=4 75.0 %    
60.0GyE   n=7 28.6  

 
 

 

 

/  
54.0 1/1 
57.6 1/3 
60.0 1/3 
66.0 2/3 
72.0 1/1 

3 62.5  

 

 

T1 - 3N0M0 602  
phase I, phase II 1994.11 – 2012.2  
T3  

 
98 16.3  

 
12 

 
 

 Mizobuchi T, Yamamoto N, Nakajima M, et al:  
Salvage surgery for local recurrence after carbon 
ion radiotherapy for patients with lung cancer.  
Euro J Cardio-Thorac Surg. 2015;49: 1503-1509.  
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median follow-up  35.3 months (range 5.7 – 72.9) 
 

CT PET   

Years after CIRT 

Pr
ob

ab
ili

ty
 (%

) 

T1 / T2: 29 / 11      UICC-8(2017)  

Ad / SCC: 28 / 12 
 
3-y LC   94.7% 
3-y OS  94.6% 
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27.8 (2.7-72.9) 
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QST  
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Texas Center for  Advanced Radiation Therapy (TCART) 
at UT Southwestern Medical Center 

 

Heavy Ion Research & Therapy Center  
Aiming to be the 1st in the US 

Dallas, Texas 
 

Hak Choy, M.D. 
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1. Outline of New Facility  
2. Status of the project 
3. Expected support from NIRS 

Operational (11) 
Austria MedAustron, Wiener Neustadt 
China Fudan Univ CC, Shanghai  
China IMP-CAS, Lanzhou  
Germany HIT, Heidelberg  
Germany MIT, Marburg 
Italy CNAO, Pavia  
Japan HIMAC, Chiba  
Japan HIBMC,Hyogo  
Japan GHMC, Gunma  
Japan SAGA-HIMAT, Tosu 
Japan i-ROCK, Kanagawa  

Under Construction(5)  
China HITFiL, Lanzhou  
China Another Center, Lanzhou  
Japan, Osaka 
Japan, Yamagata 
South Korea KHIMA, Busan  

Advanced Planning(4)  
France ETOILE, Lyon   
Japan Okinawa 
Taiwan, CMU 
South Korea, Yonsei University 

World Wide Heavy Ion Therapy Centers 

AP End of 2015  

Total : 20 

NONE 
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AP 6-22-2014  

USA pioneered the heavy ion therapy  
□ Clinical trials ran at Lawrence Berkeley National Lab 

□ First proton patient in the world 1954 at LBL 
□ First heavier ion patient in the world 1975 at LBL 

□ A huge therapy experience was gained with governmental 
support 

□ Lack of funding closed the program in 1993 
 

Almost half a century after the first heavy ion patient, 
there is still no heavy ion therapy center in the USA 

Carbon Ion Radiation Therapy: 2013 

• PAR 13-371: Request for "Planning 
Grant Proposal for a National Center 
for Particle Beam Radiation Therapy 
Research” (P20). 
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UTSW Score 
11 !(10-99) 

Others 
29: North American Particle Therapy Alliance (NAPTA)     
 UCSF¥Stanford¥LBNL¥SLAC¥UCLA 
30: Univ. of FL 
34: Columbia¥BNL¥Best Medical 
?: Knoxville¥Oakridge NL 
?: WalterReed¥U.Penn¥JHU,  
?: Mayo 
?: IU: Bloomington 
?: StonyBrook. NY 
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UT Southwestern Medical Center and  
Health System Affiliates

UT Southwestern Medical Center and  
Health System Affiliates 

ParklandHospital 

Clements University 
Hospital 

Dallas Campus  
UT Sch Public Health

Children's Hospital

Medical Center  
South Campus

Medical Center  
North Campus

Bass Administration 
 Building 

Medical Center 
West Campus 

Medical Center
East Campus 

ZL Neurosurgery 
Hospital

n  
Brain Institute

 
Cancer Center 

M
E

Radiation Oncology 
Complex
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C CCC
Current 

Conventional 
 RT  

C CCC
Current 

Conventional 
 RT  

- 144 -



NNew Conventional Radiation Therapy 
(opened in 4/2017) 

Texas Center for Advanced Radiation Therapy  
(TCART) 

Texas Center for Advanced Radiation Therapy  
(TCART) 
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TTexas Center for Advanced Radiation Therapy  
((TCART) 

Texas Center for  
Advanced Radiation Therapy (TCART) 
at UT Southwestern Medical Center 

 
 

Heavy Ion Research & Therapy Center  
for Cancer Patients in the U.S.  

 
Aiming to be the 1st in the nation 
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Texas Center for Advanced Radiation Therapy  
(TCART) 2022 ? 
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Texas Center for Advanced Radiation Therapy  
(TCART) 2025-30 

Potential Heavy Ion Centers in US 
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1. Outline of New Facility  
2. Status of the project 
3. Expected support from NIRS 

1. Outline of New Facility  
2. Status of the project 
3. Expected support from 

NIRS 

- 149 -



EPMA Journal 2013, 4:9 

Heavy Ion Therapy is the most precise cancer therapy (avoid 
damaging healthy tissue cells) and potent (kill the tumor) 

What Is the Best Radiotherapy? 
• Photons (x-rays) 

Neither precise nor potent 
• Protons 

Precise, but not potent 
• Heavy Ions 

The MOST precise and 
MOST potent 

Proton C
A
N
C
E
R  
 
D
N
A 

ProtonC P

>50% of all cancer patients receive 
radiation for therapy with curative 
intent 
• Photons (x-rays) 
• Protons 
• Heavy Ions 

"Carbon (Hadron) Radiotherapy is Superior to 
Proton or Conventional Radiotherapy"   

 

Superior ? 
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CIPHER: CIPHER PC 
Carbon Ion versus PHoton thERapy for 

Pancreatic Cancer 
Lead Institution – University of Texas Southwestern Medical Center Dallas, Texas 

Hak Choy, M.D, Robert Timmerman, M.D. 
Jeffrey Meyer, M.D.,  Steve Jiang, Ph.D. 

Arnold Pompos, Ph.D., Michael Story, Ph.D. 
  

National Institute of Radiological Science (NIRS)  Gunma University Heavy-ion Radiotherapy  
Chiba, Japan     Maebashi, Japan 
Hirohiko Tsujii, MD, PhD.   Takashi Nakano, MD.Ph,D,. 
Tadashi Kamada , MD, PhD.    Tatsuaki Kanai, Ph.D. 
Shigeru Yamada MD., Ph.D.                                                Akihisa Takahashi, Ph.D.  
Yoshiya Furusawa , Ph.D..   Tatsuya Ohno MD, PhD 
Naruhiro Matsufuji, Ph.D.                                                      
 
National Centre of Oncological Hadrontherapy  Beijing Medical College 
(CNAO) Pavia, Italy    Beijing China 
Roberto Orrechia, MD., Ph.D.   Fuquan Zhang 
Piero Fossati, MD., PhD   Feng Xu, MD 
Marco Durante, Ph.D.    Xiaorong Hou M.D 
Mario Ciocca, Ph.D. 

 

Randomization 

Carbon Ion Arm  
Induction chemotherapy 
 
55.2 GyE in 12 fractions (3 weeks) 
Weekly concurrent gemcitabine 
(1000mg/m2) 
 
Continued chemotherapy 

Photon Arm 
Induction chemotherapy 
 
 
50.4 Gy in 28 fractions + 
concurrent  capecitabine 
 
Continued chemotherapy  

CIPHER PC 

2 1 

 A total of 93 patients (62 CIRT, 31 IMRT) will yield 82% power at a 5% significance 
level to detect a hazard ratio of 0.4847 based on improvement of 2-year survival rate 
from 22% to 48% under the assumption of exponential distribution of survival times 
With the assumption of 10% dropout, we aim to initially enroll a total of 103 patients to 
this study. 
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Expected Support From NIRS 

1nd International Symposium on Ion Therapy  
November 13-14,  2014, Dallas Texas 
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2nd International Symposium on Ion 
Therapy  

October 15 & 16, 2015 Dallas Texas 

2nd International Symposium on Ion Therapy  

3nd International Symposium on  
Ion Therapy  

November 3 & 4, 2016 Milan Italy 
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4th 

5th  ISIT  11/2018 
Saga HIMAT 

Kyushu, 
Japan 
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History of Yonsei ( ) 

Year Director Remark 

Kwanghyewon ( )  
Chejungwon ( ) 

1885 Dr. Horace N. Allen  1st Western-style hospit
al  

Chejungwon Medical School 1894 Dr. Oliver R. Avison 1st Medical School 

Severance ( ) Memo 
-rial Hospital /Severance Medical 
School  

1904 
/1913 

Dr. Oliver R. Avison Donation from Louis H. 
Severance 

Yonsei University 1957 United with  
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Yonsei University Health System 

Yonsei University Health System 
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Yonsei Cancer Center 
• First Cancer Center in Korea (1969) 

– Supported from Columbo Plan funded by Japanese government 
– Introduction of modern oncology 

• Introduction of Chemotherapy  
• Multidisciplinary Team Approach 

Prof. Sung Hoon Noh 
Director, YCC 
President(F), IGCC 
 

Prof. Soon Paik 
NSABP pathology director (Em) 
Director, IPCT, YCC 
Development of Oncotype Dx in 
breast cancer 
 

• 500 beds 
 

• Daily average No. of 
Outpatients; over 2000 
 

• Daily average No. of Surgery; 
48 (2016) 

History of Radiation Oncology 

• 1922, Dr. Hopkirk 
 
 
 

On waiting for a ship to tape them to Europe, 
 struck Tokyo (1923). My father 

helped as many people as he could! After helping 
to clean up the affected area, the family got on a 
cruiser and headed to Europe 

LINAC (1972) HDR Brachytherapy (1979) TBI (1983) Hyperthermia (1984) 

IORT (1986) LINAC-based RS (1988) 

3DCRT (1996) 

Eye plaque with Ru (2006) 

• First introductions of many machines and technologies 
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• No. of daily Tx pts; 400 
• Annual new pts; 4550 (2016) 
• Tx modaility 

• IMRT; 80% 
• 3DCRT; 19.5% 
• SBRT; 0.5%

Department of 
Radiation Oncology 

Professor: 6 
Associated pf.: 1 
Assistant pf.: 1 
Clinical fellow: 4 

Assistant pf.: 1 
Clinical assistant pf.: 2 
Instructor: 3 
Postdoc. trainee: 2 

Clinic Physics 

Resident: 11 
Nurse: 10 
RTT: 36 
Dosimetrist: 7 

Medical physicist: 4 

HDR brachy (1) LINAC (5) Cyberknife 
M6(1) 

Tomo (4) 

Why YCC chose Carbon 
1. Patient’s desire for high precision Tx, especially particle therapy 

– Continuous increase of cancer patients in Korea 

– Especially elderly patients; needs short term and less toxic Tx 

2. New breakthrough for YCC 

– Secure clinical and academic excellency 

– Extend international network and collaboration 

3. First Carbon ion therapy in Korea  

– Yonsei has considered particle therapy for last 7~8 years 

– Already two proton centers (NCC & SMC) in Korea 
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LOI with Hitachi 
(2017.4) 
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Collaboration between NIRS and YCC 

• Clinical collaboration for carbon ion therapy 
– Sharing Treatment protocol 
– Clinical trial protocol development 
– Participating in clinical trial cooperative group 
– Generation of evidence for CIRT 

 
• Research including medical physics and biology using 

carbon ion 
– Exchanged graduate program & Visiting researcher program 
– Joint national grant collaboration using CIRT 
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Collaboration between NIRS and YCC 

• Education for carbon ion therapy 
– Physician, Physicist, RTT, Nurse and other staff to learn more 

than 20 year’s experience from NIRS 
 

• Next generation’s particle therapy development  

– Gantry for He,  Advanced scanning system, imaging guidance, 

deep learning and other application 

– RBE, Immunotherapy 
 

• Other areas as mutually decided. 
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