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Comparison of track structure
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Direct reaction
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OH radical
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WEM. 1994 32—F (GEZEERD A HEMH)

01-02 Squamous cell ca. of the ethmoid sinus

48.6 GyE/18 f/6 wks
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Types of tumors

Central nervous

Lachrymal gland

Abdominal lymph node
Head & Neck

Gastrointestinal Scull base

Pancreas

Prostate

Rectum Gynecological region

Statistics of deceases (Jun 1994 — Feb 2012)

Prostate

Bone & Soft tissue
Head & Neck
Lung

Liver

Tumor

Rectum
Pancreas
Gynecological region
Eye

Central nervous

Scull base
Gastrointestinal tract
Abdominal lymph node
Lachrymal gland

Pencil beam scanning
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Example of the Clinical Trial (Bone & Soft tissue)

Patients

usy 40
The Nedertherlands? 40
UK3) 36
Germany49 67

22
NIRS®) 78

(<500cc) 39

Surgical resection:

Carbon therapy:

5 years survival ratio

total resectable

34%
21%
18%
27%
30%
32%
46%

41%
26%
41%
34%
40%

but, received large damages
(cannot walk, etc...)

Inresectable

10%

0%
0%
0%

1) Clin. Orthop. 1998
2) Eur. J. Surg. Oncol. 2000
3) J. Bone Joint Surg. 1999
4) J. Clin. Oncol. 2003
5) Cancer 2002
6) Cancer accepted

in addition,can keep the organ’s function

ossification
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Il 3L R J2 (Prostate)

*Feature of carbon ion radiotherapy
Effective for high-risk diseases

—

i Low toxicity
i Short treatment period 16 fr./ 4 week
(12 fr./ 3 week)
Facility Beam Dose Period Numberof Biomedical Delayed adverse reaction
(week) Patients non-recurrence
5-year rate
(PSA>20) :
Rectum>=G2 Lower urinary
tract >=G2
MDAndersonCC 1) Photon (Standard) 67-77Gy 7-8 197 51% 14.8% 8.5%
FoxChaseCC 2) Photon (3DCRT) >76Gy 8 232 26-63% 11.0% 7.0%
ClevelandCC 3) Photon (IMRT) 70Gy 6 100 70% 10.0% 12.0%
LomaLindaUnivMC 4) Proton 75GyE 9 133 45% 3.5% 5.4%
NIRS Carbon ion 66GyE 4 266 89% 0.6% 1.9%
1) | IROBP 48(2) (2000) 507; NROBP 48(3) (2000) 635
2) [JROBP 46(4) (2000) 823
3) IJROBP 63(5) (2005) 1463
4)IJROBP 59(2) (2004) 348




— AL FETODLLEDIF£Y Outputs of clinical study

1) #BEFEDAFE(Radio-resistive tumor)
% & (Pancreas)
=R fES (Bone & Soft tissue)

*H-H

2) E-ﬁ%ﬁ%d)iﬁﬁ(ﬁﬁﬂ,mﬂ‘l&) (small fractionation)
B3 iR (Prostate)
ﬂﬂiE(Lung) . 4 Zﬁ*;?o‘fz’;’sw wa LA

1172(18.0%) 1482(22.8%) 55
" S EEE:520 FEEHR:1150 829(12.7%)
= u R 3 :
FFE=(Liver) @ 2
MBS SE
38(0.6%) FERER:
SHEER:31 794(12.2%)
> I - 1 ~\ Total SERERAT!
HIEE .
3) ]E,ll:,\a)‘!' | x (further) 67(1.0%) Gnil e
FEEE:
e (Kidney). 2LE J ol
84(1.3%) 673(10.3%)
iR /|
P
1 96(1 6% | / ‘!25(6.5%)
o BB &% SAHEERR:200

iR
116(1.8%) || WAH 183(2.8%) 331(5.1%)
SfERT4 || 1802:8%) SREERS Se ER:267



Heavy ion radiotherapy worldwide

Heavy ion (under construction)
Heavy ion (planning)
Proton
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HIMA T : Heavy lon Medical Accelerator in Tosu
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HIMA T : Heavy lon Medical Accelerator in Tosu
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Location

[ Adjacent to Shin-Tosu Station

To Fukuoké

To Kumamoto, Kagoshima

To Saga, Nagasaki [ near to Tosu high way junction ]




Specifications

lon species
lon source
Injector linacs

Synchrotron

Extracted energy :
: 1.0x10%ps
: 15x15¢cm?

Beam intensity
Irradiation size

Treatment rooms :

120

ECRIS with permanent magnet, 10keV/u
RFQ, 0.61MeV/u

IH-APF, 4MeV/u

Circumference 61.5m
140 - 400MeV/u

room A(H/45° )
room B(H/V)
room C(H/V; future extension
with spot scanning)



Project Scheme

[Medical Operation]
SAGA-HIMAT Foundation

+

SAGA-HIMAT company
(Special Purpose Company (SPC))
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APF—IHU)Z=7v2 3. 5m 4MeV/u
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BVC 400MeV/u
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[ 1st stage )

Room A : Horizontal/45° Oblique (Wobbling)
Room : Horizontal/Vertical (Wobbling)

Treatment Days 5 Days Weekly | .
d 240 Days Yearly  ..[ 650

Number of Patients | o |
(Maximum) 800 patients/year [ [.200
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Financial valance
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Floor plan (1F)
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