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Latest Technologies for Heavy-lon Radiotherapy Systems for Cancer Treatment
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Toshiba has been focusing efforts on diagnosis and treatment as one of the pillars of its healthcare business. As part of these efforts, we are
engaged in the development of heavy-ion radiotherapy systems for cancer treatment. We have been participating in the development of heavy-ion
radiotherapy facilities for the National Institute of Radiological Sciences (NIRS) and have developed the following core technologies: (1) a high-
speed three-dimensional (3D) scanning irradiation method, (2) a patient positioning system to perform highly precise irradiation, and (3) a treatment
management system. We are also developing the following new technologies for the next-generation heavy-ion radiotherapy system: (1) a rotating

gantry equipped with superconducting magnets, and (2) an X-ray imaging system for respiratory-gated irradiation.
These advanced technologies, which are crucial for the establishment of heavy-ion radiotherapy as a global standard for cancer treatment, have
been adopted in the development of a heavy-ion radiotherapy facility called i-ROCK (lon-beam Radiation Oncology Center in Kanagawa) at the

Kanagawa Cancer Center.
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Overview of heavy-ion radiotherapy facility (i-ROCK)
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High-speed 3D scanning irradiation method
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Rotating gantry and superconducting magnet for heavy-ion radiotherapy
at NIRS
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Treatment room in new treatment facility at NIRS
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i-ROCK facility at Kanagawa Cancer Center
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X-ray imaging system for respiratory-gated irradiation

i-ROCKIZD, MR FEING X5 A% v = > 7 M5 2518 ASHLA A
FNTW5,

41.2 L—YA/AVEORRE  HRBIHCLERRFE
AF ORI, BEE A7 aba sk (ECR) LIS
NATIAIBDAFVFEBfEDNT WA, Bt TlE, il
AT TL—HAF 25 (LIS) DFZSICH) ATV 55,
LISIZ, BADRFES —47y ML —F 2B L CThRFEA L+
R TAHATHY, BRI ELR MO RFEAF > 2 EH
R TELTD, ECROX)ICEMERIEEZLEE L,
T, BEEOATVENEONLIELIFRTHY, HiED
INEER B T AV F — LA WIfF TE 5,

LISIZOWTid, BRICHN TORBEIRBRS T T LT
%o 2014 4FEEITIE, ESZRAEN IR RFAE A & o dL ]
WFET, FIMED ZOTHEEITI W IEIEITEICHD AT
Wb,

41.3 BEEEMOEA  HEEEEMCOWTE, B
W2z 7 DY) O/NRIAB D 72 6 VAl 18] B fi AT O R FE AL A3 it
DHLNTBY, ROBREE LTEMBZE D@L Sh
TWa, WINARCERAOERAISBEEZRHTLZ L
T, FERPBIIERH 60 mb 5 EM#ELED > 72K 1/20 RS
FONULTE S, WHFEMZ FO7 VAT L& OREHS
T E 2RI DD 525, ERF- D ARIEE DL R D720

WHRAEALIC L B/ IZE R R HM L b BEER A
DORFETIE, BEEMARIZ, MRI (BRILBA X— 7)) %iE
RV A VHEEERT ] RIFEELRETRgEbTWwWA =4 7F
F UMM ERCSDODEIITHAHH, 18R % kL7 5
BERM OBHIZOWTHMF 2T TV 5,

4.2 EXRICEGFZEHEA

CNFETHRRTE/LH, B, METORFZIHED L
ZETHMEGEBEL, i-ROCKOBER TN Y —rF—DihH
MR DEMEHET VS, INHDOMZER, HiEKE B&

BN TFRDPARBRREDRER ICH S /oM

R EORBRZ BLT, BhaRBiHmi o %IEd & XY,
R oA, RO AL, EiRT A ORIz
& RTINS 7oA B AT T b,

F7o, ENTESHE LT LMK LTI, 28 Tl~728
BAENFEA Y M) OBH A BIFICANTHE 2 #EDTED, K’
AR AL T RRATA BB OB R E TV E LTOERIEE H
FRLCTWw A,

5 HeHE

WAL O TR BRAA G EE I LT, BURo Bk 20
FE Rt~ DR R A ﬁbﬁwﬁﬁ&ﬁr@ﬁﬁ%&& 22T
ATz BAN, BieREHRDOIEET, DIIRABEORT
7 Y FRIR, RIS, BRI X V)EEHI?L’C%%
EEZEZONT WA, UHkiE, 45D FH I 2Bl % B3
T2 LB OEFE E, TR RRASA B RE
ZENNANELERESELIET, 0EDTHELDONIZEHRE
DAL TN,

X Wk

(1) Tsuji, H. et al. Carbon-Ion Radiotherapy. Japan, Springer, 2014, 312p.

(2) P b RIARER TRSABI S AT LAOBUIREIF R —HriaHE
WFZEMIC 31T % 3RTEAF v = > 7 BRI R SRR D B s —. U R4
55, 1, 2012, p.20-33.

(3) Iwata, Y. et al. Design of a superconducting rotating gantry for
heavy-ion therapy. Phys. Rev. Special Topics - Accelerators and
Beams. 15, 044701, 2012, p.1 - 14.

(4) MZENRILAA LYy — “HRF# R (-ROCK)". fhZs IR0
At ¥ —webtA k. <http://kcch.kanagawa-pho.jp/newcenter/i-rock.
html>, (S 2014-10-14).

(5) MEHERFEG M. HE o g H iy & FoR - SRE RTINS ZE o /N - B RE
BTN 720G A, 2L 2—. 68, 1, 2013, p.11-15.

/NEF 1BFE  ONO Michitaka, Ph.D.
NIVAT T AL NV T EFREAED LT Sa RIS R R,
it (L5, RFsiamsmE o LIS, BARET)
¥, BRFRRH, WA T - WEEYRME,
Healthcare Medical Business Promotion Div.

KiE Z YAZAWA Takashi, Ph.D.

ANV TR NVAS T EFEEAELD BT AR 5 B 5 5
FaE, W (03 R MR B o H RIS, A
oy, iR T - BEEERAR

Healthcare Medical Business Promotion Div.

FH & HIRATA Yutaka

BT AT DA ISR T o Y =7 MR
RLT-BUB IR O M ISR, BARE SRS, BA
B A s

‘ Nuclear Energy Systems & Services Div.

21




