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AR R 2R 205 — & an M R INAL T )8 ST & ( The 1st Annual
Conference of the Particle Therapy Cooperative Group Asia-Oceania ) » Bl
PTCOG-A02019 » i& Z-PTCOG (Particle Therapy Cooperative Group)&— & #1558
AN ER I IR & - EBROIT SN ST R ERE
Bt 22 sl - @55 L 55A FUE % (Varian) ~ 382 (Toshiba) + H17 (Hitach) & H A%
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L0 (Osaka Heavy lon Therapy Centen) #1724 » B2 B0 RAERGL(FE
LSS IR S 2 B M AR s i BLaZ T O AR AR E] - BOSERE It 250
SR EE AL T B PR RS A E R S HE T TR P I -

KB B EE R B BRI PE b - 1 A R B B2 0 (Osaka Medical College Kansai
BNCT Medical Center) » N[N Z LT S ESs A A o7 - H AT
REETEME T3 fraeat4lis 2 B e I Res - 1A E T g7 (Beryllium) 4=
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PTCOG (Particle Therapy Cooperative Group)fk 177> 1985 & » ‘& ¥R T
VAR RN BRI R IR EFIARAS - Hfan 2R TOA R ~ Bl i
EIEEEREN - & HEEE R SRR G < 1l PTCOG-A02019 /2 PTCOG 2
— JEETE RN AN R R FA R ST g a0 AR HA KRN Cityplaza
Osaka ERJEZR(T » HHHER) 1 AHEET AP FE R 0 FH FH TE(Tadashi. Kamada) 1+
ARG EIF - MAPRERL G0 E R 4R Jun-etsu Mizoe) F(ERIFE(T:
BIERE - A LGN R AL am B LG -

REbrzefk 12 H 6 HE 12 A7 HEssmash Wik 12 A 8 HLHFE T
I TaRERE (Facility Tour) B2 - & &EINILAEE /8% .0 BRTIE
TERE T > AR R R OB 25 RPREE LG 101 (Osaka
Heavy Ion Therapy Center) » DT fREGEPR B FEEAE « HISZRE A E 3 R 23
[R5 i) s B VR it R B R B i B Ot 4R - DURT M ST 2 2B -

2007 A 1b 5 fe e e B2 0 B[] A HE AR R o oA F B ACBA E FH BRI
KA € 25(Tsing Hua Open-pool Reactor, THOR) - Be#G#H]| - 1118 & (Boron
Neutron Capture Therapy, BNCT)&{F » SlfZjt 2010 A1 755 — (I SH SR 7 A\ BRPR
SERIATE » 50 BNCT o N A st D - WMoy B R it a7
AT B - (HRS e RS A L R R - Fir DARKIPR F e ) {55 Y e & 7 A i o

BEITIERE © ARERIIERES BNCT EAKHEE, » SRR L H2a RIS K
2 RA VG T4 ) GBS 22 o0 (Osaka Medical College Kansai BNCT Medical

Center) > JHS A5 LU T % BNCT #(F » s HIgERIEL -
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Program at a Glance
December & (Fri) December 7 (Sai) December 8 (Sun)
| Educational Seminar [ Sclentific Meeting 1 Faclllty Tour |
N ==
Welcome opening s ass 15-315
EETEE0 135
200m Scianific Session 1 SO0-TEI0
Educational Seminar
1-3
W1 GE5 005 Coffes Break
e Taur1
. e Scientific Session 2 - Tour 2
our
W5 4205 Kyoto Tour3
90 Nara
05 1205
Educational Seminar
4-5 Scientific Session 3
1200 -
! N O —
EIEAEED 12159315
Luncheon seminar 1 Luncheon seminar 2
[o-sposaved by sy
e Varizn Medical Systems, Inc. Tushiba Energy Systems & Solutions Corporation
THE-GAS
S301500 Presidential lactura
TEA5 145
1000
Educational Seminar Sciantific Session 4
7-9
T#459455  (offecbreak
Ll T e 551555
5201730 Scientific Session 5
1600 555 1655
Educational Seminar Schantific Session 6

134111F

10-13

Walcome Dinner

Veme:
Large banguet hall “SYUN" (26)

15551700 (osing remarks
17:00-T7 30

Postar Session

1!0—19‘“]

Evening Seminar
{Co-spansored by Hitachi, Lid.

Varme: Large banguet hall “CHO™ (4F)




PTCOG-AD The First Day, Educational Sessons, Dect(Fri)

Hatn

Them inthe tentatrvs i mn of Ocicbar LE, 2025

and wauld bs updaiad

815 83 Welcome opening by Masashi Chatani
8:30) Ty 5eminar] |History of particle therapy Hirohiko Teujii Q5T Hospital, Japan
015 G4 Geminar? |Phyeics of particle therapy Heiso-ling Lu HIMC, Hefed, China
945 1001YSeminar} |Radation hiology of partcls beam IMaruhiro Matzufij ST, MIRS, Japan
10:15 10035 Caffes bresk
10:35 1104 5eminard | Technical aspect of particls beam delivery | Won Gyun Jung ETRAMS, Horea
11:05 11:3 5emuimar’ |Trearment planning of partele therapy Dangho Shin EICC, Enrea
11:35 12:03 Seminar |Patent alisnment and motion managsment | Shinichire Mor Q5T Hospital, Japan
1Z10) 151 Luncheon seminar
13:30 14004 5eminar? | Comissioning, machine and padent @A Sung Yong Park INCC. Singarpare
1400  1430\Seminar? |Pedistrics Jooyouns Him gﬂgﬁrﬂfﬁ‘f Haticnal
1430 1500 Seminard [Hesd & ek Joseph Tune-Chish Chang %”‘nﬁ“?mm“’] Hospital
15:00) 152 Tea break
15:20 15:504 Seminarl () | Thorax(lung) Hideyuld Harada Shizuoka Cancer Center, Japan
15:50 16:204 Seminari] |Liver Toshiyuld Olnmoura Tsulniba Univ., Japan
16:20 1700y Seminari? | GI{Esoph Panc.and Rectum) Ghigem Yamada QST Hospital Japan
17:00 17304 5eminar] 3 | Prostate Hitoehi Ishikaws Tsulnaha Univ., Japan
18:00) 2000 Welcome Reception




Hote ° Thizis the taztative st az of Octolar 16, 2019, and would be updated

PTCOG-AD The Second Day Sdentific Meetings, Dec?(Sat)

Start End m Speaker Facility
00 E-DB Welcome opening by Tadaski Eamada
Sexziom 1 © Start up faclity ; Invited talk

B05 E-16 orthirs Athe Kot Prefectaral Undiversiy of Medicine

E15 825 Taloeo Iwal Tamagata Universty

B8 B35 Tonz Bae Ko Tonszei Univer=ty (Horea)

&35 B-46 TurMing Lz Taipei VGH

E4d) E-55 Ben Tu Homg Kooz Sanatoriam Hespizal

8B5 LR Chonlaiie: Ehorprasert Chulalongkorn University (Thaidand)

wha) &1 Alirkas]l Wang Mationz] Canrer Centre Singapars

15| 525 Alickael Pennimven: The University of Adelaide| Aw=traria)

25 535 John Chandy Apclle Proton Cancer Cente{India)

o35 Tochiro Trubouchi O=alka heavy ion tharapy center

45 556 Haruya Inoue Takai Hospizal

65 1005 Coffee Break

Seasion 2: Clinical implementation of new technology -IGPT, IMPT, Motion management, Spacer, BRM, etx.
10 10c15 60| Gue-Lizee Juang Shangha: Proton and Heavy lon Center(China)
1x1s 10c25 27(Zang Ho Moca. Rezearch Instrrute and Hospital, Matonal Cancer Center{Horea)
1x25 10c35 14(Huan Giap Unsverzity of Miami Syhvester Comprebensive Cancer Ceater(US)
1335 10c45 39(Zhergshan Hongy Department of Radiation Oncolagy, Shanghai Proton and Heavy Ton Center{ China)
1x4s 10c55 51|{Weigiang Chen Imstimate of Modern Physics, CAS (China)
1B 1108 15|Huan Giap Unsverzity of Miami Syhvester Comprebensive Cancer Ceater(US)
Seasion 3 Clinical implementation of new technology -IGPT, IMPT, Motion management, Spacer, ERM, etr.
1106 11:15 35(Mingyri Ma Shangha: Engineering Reseanch Center of Proton and Heavy Ion | China)
115 1125 55|(Ji-Hong Honz Chanr Guos Memoriz] Hoestal at Linkea (Taiwan)
1125 1135 32|Shizera Tamada Natonal Inssrrutes for Guantum and Radiclogical Sdence and Japan
1135 1125 8(Mingyi Ma Shangha: proton and heavy won center (China)
1145 11:56 43| Beiko Imai QST hospatal
1B 12-08 16(Ttzake Serzawa Kamazawa Capcer Ceater
116 13-1H Luncheon Semimar
Presidential lecture: Evolution of Particle therapy in Asia-Oceania
13:3-IJ| 14:00| Tadash: Hamada Kanzzawa Capcer Ceater
Seasion - General topics

1400 1£1 17| Shinschi Minckara Hanazawa Capcer Center
1£10 142 28| Tochiyuld Sherai Nationz] In=timates for Guantaum and Radiologicz] Scenre and Japan
1£20 143 37| Jinsfang Thao Shanghai proton and heavy son center| Chima)
130 1420 34{Nicka Schlezel Shangha: Proton and Heavy lon Center, Padan Universicy Shoghay(China)




1+40 145 26(Mag eada O=aka Universay

14:50)| 150y S0|Ala=a=ki Tar O=alka Universiy

1500 15200 Tea Break

15:20 Session B General topics

1520 B3 29| Jinkyeop Les Departmens of Rasation Oneolopy Samung Medseal Center{Foreal

1530 B0 18| Tuya Arema Housedkai Proton Thezapy Centex

140 1B-5 56| Shupeake Kurnsawa Tohoku Urds.

15:60| 1600y 15| Kezsuke Toechida Kanazawa Capcer Center

pLE] 11 5| Toshidkam Maeds Proton Therapy Center, Fula: Prefectural Hospetal

1510 162 19| Ten Hea Lin Mationz] Cancer Centre Singapons

1510 Ses=ion & General topics

1520 163 54|Bo Zkao Peling Univer=ty First Hospical{Chma)

1630 162 21| Jingfane Zha Skanghar Proton and Heary Ion Center(China)

15:40 165 458|Chunyan Li Tainghuaa TUeversayl China)

1660 1700y 25|5ang Hyum Lee Departmens of Arcelerator and Medscal Phy=ics, Natonal Insitute of Radsological Scences{Japan)
17:00| 171 3| Marton Law Proton Therapy Sinzapores

1710 17:2 Z{DerEun Toon Colleze of Meadicine, Carbolie Universicy of Koea

1720 17-30¢ Closing of Oral Seasion by Jeseph Tung-Chizh Chanp from Chang Gung Memorial Hospital
17:30| Poster Session

1500 Evening Seminar
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(—)2ME—BEMNRFENFIEFEP S & ( The 1st Annual
Conference of the Particle Therapy Cooperative Group Asia-Oceania )
PTCOG-A02019 /2 PTCOG —f@igt ¥ s RN &3 > 7 HAKIR
i Cityplaza Osaka &5 285 » AIlE— - WFET&H 12 H 6 HE 12 B 7 H7rBiI2E
25 B E T (Educational Seminar) 5z F}E2 5 5% (Scientific Meeting) » &3 T AL
S B RN a R Z AL RRET © 205 SFREETE & 5t/ H 2% Hirohiko
Tsujii 2 Naruhiro Matsufuji {8 +-$+ %5k A58 2 FE S R VIR I HE T /48 » T

B Al N LR AR T B R -
NS/ 7 )

[&— HAKH Cityplaza Osaka 5
Hirohiko Tsujii /M 4Af T/ERE S - Q16— - H 1895 FmZadii X Jebiin
SIS > 1904 SRR FATHIAG 343 o s IR S eyl T Re T T e - FRRIRHE IR
HRF 71 TR A 73 e B2 2 Bragg-peak 352 - 1931 FFRE 55 i E SR =G T
FaEfeingss 1937 E5mETE SRR b TaEHR > 20 RSP RITE T
7 RLT R BRI a AR i o Foop > PR Ia N R g E A B ERIEE © &

Bl o T R RS A YRE  (Relative Biological Effective, RBE)<2 » ;475



HASE Ay - S R S - A EERIR T - 5540 - UIFEEEE T
S SR AR T 25 3 IO E Gt iR R e R ik Bt R E TR E
R aRmER g RARE - TEiT RRAEHRERFrEEE T
BAEE > BRI ERRER TR T -

Gk D ERAREE 2019 £ 12 Hik - 2BEE A aREH A
100 FR (it © &R T GE &YW | BHE ek - 44 PTCOG B4 H » 2
U 2018 A 1HEE > e R PR B e B UG AT A <) A= - fhoh > A 38
FEEFIaRREi f 4 PR TaRe it AR EE b HbEEEE 2 BE a5
S (2R BB BN R R B o0 AL B R BB Ba e ) e 1| BB KL -0
fi(EILERAEERT) - T Rt S b e R A s RS R - Hh &+
R A B E VU B+ BB T W SRR AR YT (relative biological
effectiveness, RBE) ~ FEA /b ~ $PPATHERE 2 L HE EEED ~ JBHRRX
B RTAI S 24 H B R F B S - (B EIPR M E R T/ a B i A s -

History of Particle Beam RT

1895 | Discovery of X-rays

e —

Fa f lon beam therapy facilities in operation(2019)

irst use of x-rays for RT il 2 C onl
Country | Protoq ey ion| Protor
1904 | Discovery of Bragg peak / UK g S i N{ 1
> France
1931 | First construction of Cyclotron —’—['”' Germany : E)
i Narth B 2

1937 | First FNT at Lawrence Al As,':fim 3 L

1939 | Fractionated FNT at Lawrence Execpw 5 - ! :

1946 | Proposal for use of ion beam for RT _ Hollsnd 3 :

Aurtris 1
1954 | First He/PBT at LBNL Crwch Repb i [
1961 | PBT started at MGH/HCL East Erope l;:l::: ; 1’__ S | A%
z z 1 LI R
1972 | Invention of CT by G.Hounsfield Africa “‘:‘:‘:l"“ “5 5 | : =
: China 7 2 1 5
1972 | Fractionated PBT at MGH/HCL o ches : I 31 0 | ne
1974 | Pion therapy at Los Alamos Taiwan 1 .
vl 1 | |
1975 | First heavy ion therapy at LBNL Norh et 1 ! ;‘ 2 | %
i SA 3 —

1990 ‘Hospilal-based PBT center at LLUMC B t:“m-——— 7 r‘_ | = _90_[-_1.

% VA I /i =
& — RO E R RS (B = SR 7 fe T R e R E i R E

Naruhiro Matsufuji {87450 2 $RET AP0 - B0 SR EEE - JTie
DNA i SRSy DNA B sk 5 E e - #EMER U 7 20aH# Z 4R



HI3RIAFEMEE (Repair) ~ F 5747 (Redistribution) ~ FFI%JE (Repopulation) & FF & (b
(Reoxygenation) » 7 F i Stz (- 7 AHAE KR - SARBIBIERE AL - Naruhiro
Matsufuji - Fragall 8 LV S AT e RS\ B 0ZH B 2 5556
FEHE -

o B A RE R NIA T L B e 2 BRI - St TR (E R E A 2
e I RAZ S IR - ik H AR E 1 e R -HU S S (scatter beam) Fz LB
i 5} R (pencil beam scanning) » ZNEVUFTIR - 73 HIEERE T2 AR G R EREF ST
FEAE T AR - HA RO S PR e B R B A o TSR BL R S R A A A 2k E
IR A o R ST REL T B E RS - ALl E RVE T AR
(EIEEAE T

Neutrons Outside of Treatment Field

Uy A St N e e
BN B S e L RSB 72T Sung Yong Park LA A RIE 16/
s (P AR AN AT A R P (o RS TR, - 3 R i B A G BRI T i T
ZanEREHE o HopSEIRIE H a2l - FEMRIE - JaiatERUCl]
AT TSN NTEEEE LT INEGEERAK - HEEMLRE RS
PR E T it EIETUEE - FrLURGERI B e 4 - T ek
+ B H REEHITRENE > RlEEE -~ I - EEARRR T RET

wm

BE
o

A
o)
=
)



ME > B A AEER O A TEE L REET 2R - N# - BFE HHRTSEE
e E o R E ~ AR EERBGEREATHME - R B A BT
NETMKIETE A S » Frbl e 5 e H A (LE e minF R P &
afe o H BINE AR H ATE T 2 RN S5 275 ICRU 59 57 #%( Clinical
Proton Dosimetry - Part I Beam Production Beam Delivery and Measurement of
Absorbed Dose) ~ ICRU 78 3£ % 3% ( Prescribing, Recording, and Reporting
Proton-Beam Therapy ) ~ 55 B {4 B 2 X E2E T8 0 B H AR B 5 e fiE 0 B e
MEE B EFRENESHETH A FEERE - RETFEAMRAZE
577 BT AR AR A B RS RN ~ BRI B RS FIH YA S
HEBITIHE - HEAVHRERRE R LS -

Weekly QAWorksheet
Ovpartment of Fadbilon Oncology &8t bss |

+ %f"' Use Bragg peak (not SOBP)

1. Flved Scatterer i T 1 H 1
o D : !
Owt s
Guw e
Thie =
T
riw T T T
“F5Sm e . am
“Fidm s am
+F5Tm iz
SnsTas-=co s
2. Laser A === ] |
1. Damisaton of e lld |
=
Short range. : }

[ HT IO B SR O L R AR
FLEZ¢(Varian) /4 =] Eric @ +-#E1TARHE 1~ Flash #ricflrdeds - S8 HATHE M
FAFEIEERR (] 2O T A R & R & Ry B 57 #2 400~2400 Gy » 1B TH LT
# 10,000 cGy » {HARAE T/ B EGRHE R S K& Flash B3 IR ERE I E S
#E 720,000 cGy ° HEZRZAMT H Az R BIbT eiEE: - B1EE R EREH - (£
Flash Bl —f'E TR I GRE B AGIERER > 5437 Flash AT G0 2 105 4H A%
SEEARAE(RIE) 23 % o T/ IAE Flash S &R > A AT — R (s AR

10



2T 2

&= M| & > Varian N 5] 5% a1 JH B ZE 37 = 57 B F% (prototype  transmission ionization
chamber) 1 THIE 58 » 20/ o R Flash B 655 i 5 A fre& 1 H 414 E
HE o FEFSA ZORFR R ER R IEHR A -

FLASH experimental setup on a proton platform

. lntegrated prototype dosimetry system successfully tested
* Precise dose monitoring to better than 0.5% at nozzle currents up {0 450nA

| 3 % .
R - / -
P = ’/ mz
g / =%
3 / 4
: il 5
) t .(" _mi
/
pol 1' ]

7N A P R B R

EINILSR B RS AT ALt Tia R - SR AR a T B R4
Kot T A 5 FEER AR e 2URIEIRT T » ILsRERR 1992 4
578 BNCT KJBFHFEER A 7t 2010 S IEXBEPEERE K H AR ET &
Btz > PRI TSR —(EER RSN A > 25 EA_E 100 R A - BiR - X
RO T E R AR R E 0~ e B YR K v IR B S - 7t 2009
R TaRETE o L TERGEEE R 2019 FRIREE - MR 2022 4
FRtGHEI T AR -

stk 1R RER MRS AN - S AE B~ B - OREE ~ ETiI R B
HSEET > $HERI T B RN AT FEE R TS - PO &R
TR AT S T E TARRRITTEAE R - 12 62 fiLATERR/NGY 1,000c.c ZATHES R
At BB T aREALEAEE R TaR > M EE SRR S RE -
SR AR E A RO I A B RS B H AiTaZ B2 & AL T i R S SR B IS - 12
1 SR ] S A W] AR ML S5 (e T SR g B e (I o

11



ANJE gk £ 5 Tadashi Kamada $&Eilizi B H TR T-2GHEH M R R M A L1
1 > SREARL T ARt 2014 30 48 B2 - HIGHF 137,000 A - % 2018 F£E#E
£ 90 g > $IEHF 220,000 A o HArjit 2018 SR ROATEME R 23 BEIEAEEE R
TaRE > 55 10 FEIEAEETEE T - AEE - MaeASEMIE 1989 FHY 2 FEE]
2019 FFmiiE 34 > B HARUME 1 23 JE > R EHAREER - & 500 BHA
NAPE 1 EERL T aRRas (G (E 1/1,000 & A~ FEEIAINE 1/1,300 EA) » A s
FEZ & o B LUSEEBIHENS > RPN AEMNEY NCEHR - LA 900 KL T8
PREEHE - MEPRSF AT > 22 2029 EEZGH 60~90 FERL T /AR - 2018 FF5K
A 1T 8 EEFIEERG] > Mo MRS THRHT 50 % » Fonk /et ek
RSN - Hrp - (N[EID IIZR e s AR (LIS 20 22 ROBIREA > IS 2030 1]
PURBEERME T AR ZEREIIRE - (£7F58) 2 22 MR 2 A Rk a5 -

Number of Particle Facilities
in Operation and Number of
Patients Treated(1955- -2014)

137000

in Asia-Oceania region,
another 23 facilities are
| |under construction and
Fo & |[10arein planning stage
3 ': at2018

|

..........

g ;
T w—ePatients
P |
2 +rm
2 |
b 1 |
|
\

B 1955~2014 43 ok T3S B Ko amm AN

12



(O &ehRIRERF /&8 HM(Osaka Heavy Ion Therapy Center)
RBRE T /amE R0 20\ > B HAREARNKER AR » HAT K
Sple Se R ERIPEFEE 00 > 72 2018 4F 10 ABHIREHR A - 1 H AT H AR frbgst
HHRERRE - B S B A E R e B DUERSHEE - RIE
RO R H LA B E Z [FRP hIiREs - NS T 2 e 8% - RS RE [ E
AR TR o LA 3 MUARE » R RaRE 122 K3 - JaHE 1 1]
DIGETT/K: Fe 45 [ET7 [ HE - Jate 2 Foa s 3 AIa] DUEET T /K K 3 B 7 A1 HE
B BROBEYHAE TR R M LGN eHHLEETE
TAEYIEIEBAIRIAA - BREEETEI RS 2 B - JET -

[ B LA
B B AR A 73 B BT B 3K (scattering beam) K¢ §75 fi5 5 3K (scanning
beam) » H B ST ATERARL T B EHC RS > WARIER I IR ECE B2 K SR
B EsTH B RIUIRFORE - 1B AR S i e LS M B sk R S & -
Fit LIRS B~ &8 o BR A o BRI i R oK+ (o P A1 R B Pt MR e R A IR e
HAETIRGS - (FEEIEE AN ZER S R - b A gL RERS S EHE -
EEREDTE HRIEOR > Bhist M A e 2 iy N S3GTZRIE SR - AEl
T H#GETHES > N F SRR - S A/KBIRER AR

e MEANEHESE - TOECEARRETS A~ BEYEEET S A - D 12 AR
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REHEED 12 A TE AR BECA T R b1 A\BEEEEET > WE-+— - HAT—
A 4 KGR A B = RGN AR - AR Al B SRR TR
FH - FFSRAE SRR = aREE Homir S b H I TR T -
BESN - AR B G /e TE Z a R, -

(i il S PN= G = G e [+ (E A ES
ERZPSBUERE 1 NE+ = > Ha]DUEFT/KY R 45 FEDTRIES - e
SRR E S S R AR o JBRE WA B F (% il (emergency stop

button) » EEEHRIFZEER - SR AT DTN IR -

B SEaRE |
LIS Al LW PN T ey LW CE = RN L 4 ey
AOERES - BT MIIERGE TR R A R T [ -

14



BH= SERESIESES

KIRER AR LT 6 CHRSHERIEES « B RSB R T — AR
1B LA 291 5 (Area Radiation Monitor, ARM) » 41000 - Bt 2538
PIEB P BT AR T A B AN R 2% - 5
BRI R ST TR T ARM » 505 ASEREEH % T(F A BRI AR
ST HIBFAE A - 12+ BP0 B e 2 Y
SET R BT ARM » 5TLURE T(F A B BRI Y 2%  DIER TFA
B2 o LERER TR R P LESRBIEE 16 & ARM - I (B SEE FFE
TR+ R SRR T RIHER TEA R TR S -

*ASD—AR—1 Gz -
=T ART MR .

[ +0Y DI L s (i A s &7 HEE RS
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SIEEARSHIGH - RINER /a5 O s = foa R = AR AL
SRELHITREE AR TU0 > PRl T Ees TS KRR - HHAYAHYE IE A
T TR R A - DL T Bt I - SRR TS EAEE DU H R
st 5 AR IS MR BE EE VI B 2 ARHS: > FREE T - BN 5 R 2 8 il 5 s At
5 -

RBRE R aFR O Z iR e = P R s A 2 MR el A - e+t T
EAR AN s = R ERU —TEiR et It e S i A= - BB R S e (R R I
Ja o FTAERLENTR B AL AR > INERES A o] LARE) - 27 4= i sl iR et B R i 555
e EEFALZ 2R - FraE ANESVE L TIEABEZIENZ 2/
B o HAFFS Rt O BRI T S E R R & E T LR ER e
OARIIREREUAHEE FI 2 -

1 e ¥ 626y

1717 Rt ORs it 7 [ B Z (R > KRB B R e o oS IR U T B T
FEEN  HEEREF 5 i 5 B 8 B E B RS E iR s B TR
BRAVEM - FHHY - JURER AR T O SUEERT— G 2 1IEAEEER
o RS MRS I R - (s R BT (TLD) E R B 5N -
1Tt S EER B (M > AR EORRIRE 2 B 2 & - ST R (T -
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Minoru Ueki,
Chairman of the Board of Directors,
Educational Foundation of Osaka Medical and Pharmaceutical University .

Having received valuable advice and assistance from many people since the Educational Foundation of Osaka Medical and

Pharmaceutical University first embarked on formulating the core concept, Kansai BNCT Medical Center was completed
a little over three years later in March 2018. The facility is scheduled to start providing medical care in 2020 as a center
for boron neutron capture therapy (BNCT), a new generation of cancer therapy, having undertaken a wide variety of
clinical trials aimed at expanding PET-CT operations and the range of cancers amenable to BNCT.

Given the need to improve the QOL of cancer patients, boron neutron capture therapy (BNCT) is a technique that can
provide treatment over a short period based on the principle of a single treatment being 30- to 60-minutes, without the
need for surgery and with excellent characteristics in terms of the low incidence of side effects.

There are growing expectations for BNCT as a new option for cancer therapy, with potential benefits for cancers that are
inoperable or that do not respond to other treatments, being suitable in particular for recurrent cancers after receiving
conventional radiotherapy.

The foundation recognized the characteristics of BNCT at an early stage and played a leading role in working toward the
practical realization of the technique, including working with the Kyoto University Institute for Integrated Radiation and
Nuclear Science to undertake clinical research using a nuclear reactor and being the organization responsible for the
clinical trials that are currently in progress. As a result, the college has acquired a level of experience that is high by world
standards in terms of the number of brain tumor cases.

With BNCT currently in the incubation stage, making the transition from clinical research through clinical trials to
clinical use, the foundation will use the experience it has acquired to date as a basis for directing its efforts at conducting
further research at the center in parallel with clinical use, taking advantage of,the fact that it is affiliated with the
college, with the aims of improving treatment techniques and expanding the range of cancers it can be used to treat.

As the accumulation of research on BNCT in the Kansai region makes it a world leader, with the Kansai BNCT
Medical Center acting as a hub for medical research into BNCT in collaboration with relevant institutions and other
organizations and taking steps that will enable it to contribute to resolving the medical communities present-day
challenge of cancer eradication, I urge you all to continue providing us with your advice and assistance.

Koji Ono,
Director of the Kansai BNCT Medical Center at Osaka Medical College

BNCT utilizes the nuclear reaction between boron atoms (B) and neutrons to selectively destroy and kill tumor cells from
the inside.

Although the idea behind the technique was devised in the USA in 1936 (year 11 of the Showa Era), four years after the
discovery of the neutron, it was the work undertaken in Japan, specifically that of the researchers in the Kansai region, that
led to its practical application to therapy. Along with medicine and biology, the technologies underlying BNCT cover a wide
range of academic fields encompassing engineering (the neutron source) and chemistry (boron-containing drugs). The
greatest contribution has been made in the Kansai region in establishing the technique through collaborative work and early
establishment of a community of researchers, clinicians and others.

Although the current clinical trials that are in progress utilize boronophenylalanine (BPA) to treat recurrent brain tumor
cases and head and neck cancers, the potential for the therapy to be used on a wide variety of different cancers has also
been demonstrated, including the clinical research conducted to date at the Kyoto University Institute for Integrated Radia-
tion and Nuclear Science.

With the Kansai BNCT Medical Center at Osaka Medical College currently taking BNCT from the research to the clinical
stage, the center was established to serve as a hub for clinical research aimed at improving related techniques and the
range of cancers that BNCT can be used to treat based on collaboration with relevant medical institutions and research
facilities such as the Kyoto University Institute for Integrated Radiation and Nuclear Science , while also proceeding with
clinical deployment using the platform provided by the accumulation of research in the Kansai region.

Compared to other therapies, I believe that BNCT has the potential to demonstrate benefits broadly for a wide variety of
cancers, and I am expending my utmost efforts so that the center can become a major hub for BNCT medicine both in name
and in reality, can meet the expectations of cancer patients, and can contribute to dramatic advances in cancer therapy.
T urge you to extend your understanding and support for this endeavor.
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Basic philosophy of Kansai BNCT Medical Center

As a specialized facility of BNCT (Boron Neutron Capture Therapy), we provide safe and high-quality medical care in response to
the expectations of cancer patients, as well as engaging in the popularization and development of BNCT, including expanding the
types of cancer it can treat. , .

1. As a trusted medical institute el
Respecting the will of each one of our patients, we will continue striving to protect the rights of those consulting with
us as well as to provide safe and caring remedies.

2. As a BNCT treatment base facility

In collaboration with BNCT-related research and medical institutions, we will make efforts to accumulate cancer
treatments and form a BNCT medical base.

3. As a college-affiliated facility

We will promote sound clinical treatment and continuous research for the e%)[\;rmsion of BNCT for wide variety of
cancers as well as contributing to develop medical professionals supporting BNCT.

Our Projects

1. FDG-PET Examination Project
Introducing state-of-the-art PET-CT, the center conducts cancer screening for complete medical checkups as well as
PET examination for cancer diagnosis.

2. BNCT Treatment Projects
After obtaining medical approval for BNCT, consultation will be started.

3. BNCT Research and Human Resource Development Project
We will promote researches to expand BNCT for wide variety of cancers and to improve therapeutic technology, as well
as projects to develop human resources supporting BNCT.

2

Kansai BNCT Medical Center - Facility Profile

O Building area : 1,331.01m O Total area : 4,028.85m QO Structure : reinforced concrete
O Number of floors : 1 floor underground and 3 floors above ground O Building height : 19.110m
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What is BNCT (Boron Neutron Capture Therapy)?

\ BNCT (Boron Neutron Capture Therapy), utilizing the nuclear reaction between neutrons and

boron, is a treatment method that selectively destroys cancer cells without causing damage to
normal cells. In addition to primary tumors, the effect can be also expected for cancers that have
spread over an individual organ, as well as metastatic and refractory cancers.
Even after conducting regular radiotherapy, BNCT can be expected to be effective for recurrent
cancer. It can also be combined with other therapies to further enhance the treatment effect.
With this treatment method, which is minimally invasive without incision or resection, an
improved QOL (quality of life) for patients can be greatly expected.

New cancer radiotherapy option BNCT positioning in cancer therapy types

What kind of treatment is BNCT? Cancer
treatments are divided roughly into three
types: radiotherapy, chemotherapy, and
surgery. BNCT takes advantage of the
reaction between neutrons and boron atomic
nuclei to selectively destroy cancer cells. In
terms of effectiveness and safety, it is an
epoch-making cancer therapy that is
completely different from conventional iat};,’sj
radiotherapy, and a promising, totally new E{fln:munotherapy:}
treatment approach that will support the and others
cancer radiotherapy of the future.

Principles of BNCT (Boron Neutron Capture Therapy)

@Boron Neutron Capture Therapy (BNCT) is a treatment that destroys cancer cells Aloha
by nuclear reaction of boron and neutrons. @);ticle
163 keV/um

Photon beam J
S (e.g. X-ray and gamma ray)
Radlotherapy {

Carbon ion beam
— (heavy particle beam)

\ Partlcle beam - . I
[ e B Proton beam ]

A

Chemotherapy

Surglcal remedy]

{

@ Pre-administered boron compounds are selectively accumulated in cancer cells.
By irradiation with neutrons, alpha particle and lithium nucleus are generated from

boron nucleus, which destroy cancer cells. Tl ietiron 9:10m
@Since the range of released particles is almost equivalent to the cell diameter, ' ;

cancer cells that take up boron compounds can be selectively destroyed from ' @’"—_' @

the inside. Thus, cancer cells can be killed without damaging surrounding ) 1

normal tissues. # 4-5um

@Therefore, effects can be expected not only for primary tumors, but also for 210 KeV/um
cancers that have spread throughout organs, metastatic cancers, and refractory g 7Li nucleus

cancers. Patients can be treated even after receiving regular radlotherapy, SO
the therapy is greatly anticipated to treat recurrent cancer.

Source:Pioneered by Japanese Brainpower:New Horizons
in Cancer Treatment (Boron Neutron Capture Therapy)

Cancer cell

Normal cell 4

Boron —4@‘ i I at"

1)Before commencing BNCT, boron 2)Epithermal neutrons are externally 3)Radiation is generated in the cancer 4)The cancer cell with accumulated
compounds are administered iradiated to the affected area. cells by nuclear reaction of boron and boron compound is selectively
intravenously. The boron compounds neutron. destroyed.

are taken up into cancer cells.
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Tereet diseases for BNCT

=

1. Substantially less damage to normal cells compared to regular
radiotherapies

i

Diseases tested from clinical trials
» Brain tumors
» Head and neck cancers
» Malignant melanoma
» Lung cancer /
pleural mesothelioma
» Liver cancer
» Breast cancer and others

3.Expected to be effective on invasive, multiple, and radiation-resistant
cancers

4. Short treatment period (completed with one or two irradiations,
about 30 to 60 minutes per irradiation)

Target diseases
for ongoing clinical trials

» Recurrent malignant glioma
» Head and neck cancer

Image of the accelerator-based neutron irradiation system

Accelerator BNCT system (C-BENS)

Proton accelerator Beam transport Target / Irradiation

e, Treatment room
Cyclotron room

B
et (Be)
Collimator

Sumitomo Heavy Industries,Ltd.

BNCT (Boron Neutron Capture Therapy) Procedures

@ PET-CT examination
PET examination using FBPA (labeling boron compound BPA with '8F) is conducted before the day of treatment to check
the BPA accumulation level and to determine if the treatment is feasible.

sy:s;te‘nﬁ

@ Simulation / Treatment plan
If sufficient accumulation level is confirmed, a treatment plan and schedule will be created.

@ BNCT treatment (irradiation)
On the day of treatment, BPA is administered to the patient and neutrons are irradiated to the affected area.

e —~_ e Ll

PET-CT examination Simulation / Treatment plan BNCT treatment room




PET Examination

PET, which stands for Positron Emission Tomography, is a type of nuclear medicine imaging
O that can examine the whole body in a single procedure.
In a PET examination, radioactive compounds are internally administered to image its
~ distribution by camera.
© PET has been used to diagnose tumor size and location as well as metastasis and recurrence
of cancer. Being useful for the early detection of cancer, PET is also used for screening.

PET-CT

PET-CT is an integrated equipment
consisting of PET, which images

the activity of cancer cells, and CT,
which projects the shape of organs.

It displays the organ and location of
cancer and other information that f
have been projected by PET,

enabling accurate diagnosis of cancer.

Image of abnormal findings .
by PET-CT examination (example)

Staging of 67-year-old female with papillary cancer in the .
left lobe of the thyroid gland P

¥ Staging of 73-year-old male with intrahepatic bile duct
cancer by PET-CT

Kansai BNCT Medical Center conducts examination using a radioactive compound called FDG.

Health insurance coverage of FDG-PET examination (3as of April 2018)

—

Malignant tumors Those who cannot receive a definite diagnosis of staging, metastasis,
% Excluding early gastric cancer or recurrence by other examinations or diagnostic imaging
Epilepsy Those in need of surgery with intractable partial epilepsy

, Viability diagnosis of myocardial tissue in patients with heart failure due to ischemic heart
Heart disease disease (only in cases where diagnosis cannot be made by other examinations); or,
for patients in need of diagnosis of inflamed area in cardiac sarcoidosis.

Large-vessel vasculitis Those who already have a diagnosis of large-vessel vasculitis, but the localization or
(Takayasu arteritis or giant cell arteritis) activity of the lesion cannot be determined by other examinations
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FBPA-PET (PET agent for BNCT)

Kansai BNCT Medical Center has been engaging in research to diagnose BNCT indication by
imaging the accumulation state of boron compound BPA in cancer for BNCT.

» Nuclear medicine imaging by FBPA-PET

FBPA is a radioactive compound for PET, labeling boron compound BPA for BNCT with radioactive substance 18F. PET
examination using FBPA can obtain the following images:

@ How much BPA will be taken up in a tumor?

@ Location and range of tumor

In cancer treatment, distinguishing cancer and general inflammation is also important. The agent FBPA is easily accumu-
lated in inflammation sites, thus it is excellent for distinguishing cancer and inflammation. In order to expand BNCT for
wide variety of cancer types in the future, FBPA-PET examination will play an important role.

@®Phenylalanine, a type of amino acid, is often taken into actively _ COH
proliferating cancer cells. L-phenylalaning K

@ Boronophenylalanine (BPA), or phenylalanine labeled with boron
('°B), is used as a boron compound for BNCT. Since phenylalanine COH

the cancer tissue.
@®PET examination generates an image of BPA uptake in cancer tissue o
using FBPA, or BPA labeled with radioactive nuclide '8F.

IBF

is labeled with boron, it carries a considerable amount of boron to L-BPA HO. NH
108 2

7 CO=H
L-FBPA HQ1HB s I
OIH
Images of abnormal findings
by FBPA-PET examination (example) o
Accumulation example of head and neck cancer P = .‘

73-year-old male diagnosed with right maxillary sinus cancer four years ago

underwent surgical resection and radiochemotherapy. After the treatment, a

tumorous mass re-emerged in the treated area, and FBPA-PET examination
was conducted. A high accumulation of FBPA was found in the recurrent tumor
mass. The level of accumulation was approximately five times higher than those

“in the surrounding normal sites. The patient was diagnosed with recurring
cancer and was indicated for BNCT.

(Case of Dr. ltsuro Kato of Osaka University.)




The center, close to both JR Takatsuki and Hankyu Takatsuki-shi stations,

is in‘a “prime location” within 20 minutes of both Osaka and Kyoto cities.

Kansai
University

Shin-Kobe JR Shin-Osaka JR Takatsuki
Station Station ., JR Tokaido Main Line Station
=l e — e — = —_

Hankyu
Kansai BNCT Kyuto kawaramachl
Medical Center Statlan P F—

Hotarugaike
Hankyu
JR Kyoto

Osaka g Station
Internahona(ﬂ L AE—
B Oraratsorianr=0
Station Station

Airport

JR Qsaka
Station Station

JR Kobe Line

|7—~‘ Minami-Ibaraki Station

Kansal - Fuse Kintetsu Osaka Line

Namba (
International

Tsuruhashl

= SN

= Oszka Monorail

s Hankyu Kyoto Line

\;} @ Midosuji Subway Line

TEWWJI (,, Kintetsu Nara Line
s Kintetsu Osaka Line
m=s==m Nankai Main Line

Sklnlmamlya
Station

Osaka Medical College

Kansai BNCT
Medical Center

2-7 Daigakumachi, Takatsuki, Osaka 569-8686
(inside the premises of Osaka Medical College)
Telephone: 072-683-1221(switchboard)
https://www.osaka-med.ac.jp/kbmc/

Access by Train

®Near Exit No. 1 of Hankyu Kyoto Line "Takatsuki-shi"
Station

®8-minute walk from South Exit of JR Tokaido Main
Line (JR Kyoto Line) "Takatsuki" Station

®Free shuttle bus available from JR "Takatsuki" Station

Access by Car

@Right after entering Prefectural Route 79 at Route 171
"Hatchonawate" intersection

¥There is multilevel car parking on the premises (Max
200 cars; metered)

Access by Tokaido / Sanyo Shinkansen bullet train

®Alight at "Shin-Osaka" Station and change to JR
Tokaido Main Line (JR Kyoto Line) in the direction of
Kyoto. Alight at "Takatsuki" Station.

Travel time: approximately 10 minutes (by special rapid
or shin-kaisoku)

@Alight at "Kyoto" Station and change to JR Tokaido
Main Line (JR Kyoto Line) in the direction of Kyoto.
Alight at "Takatsuki" Station.

Travel time: approximately 12 minutes (by special rapid
or shin-kaisoku)

Access from Osaka International (Itami) Airport

®Take the Osaka Monorail at "Osaka-Airport" Station
and alight at "Minami-lbaraki" Station.
Change to Hankyu Kyoto Line "Minami-ibaraki" Station
towards Kyoto-kawaramachi and get off at
"Takatsuki-shi" Station.
Travel time : approximately 55 minutes

Access from Kansai International Airport

@Change to JR Tokaido Main Line (JR Kyoto Line) in
the direction of Kyoto and get off at "Takatsuki"
Station.
Travel time : approximately 90 minutes

®Access by airport limousine bus (to JR Ibaraki
Higashiguchi (east exit) via Hankyu lIbaraki
Higashiguchi). Alight at "Hankyu |baragi
Higashiguchi." Change to Hankyu Kyoto Line
"Ibaraki-shi" Station towards Kyoto-kawaramachi and
alight at “Takatsuki-shi" Station.
Travel time : approximately 100 minutes




