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x Therapeutic Features of BNCT

- Clarity of therapeutic principles
- Treatment urof cell size
Minimization of radiation exposures for normal t

Reduction of sidiéects

- Treatment of malignant cancers which are not e

with conventional treatments

(Brain TumoaHead & Neck Cancer, Malignant Skin Can
Recurrent Cancers, Radiation Resistant)Cancers

x Clinical Trials of BNCT

Stage Fields Name of diseases Treatment
Effects
Glioma
o BrainTumor GlioblastomaMutifo{@@BM good
_?I_'”I'CZIL Astrocytoma
Nas & HeadNeckrumor| Carcinoma good
Treatmern Mal el
SkinCancer alignarivielanomas good
Mesothelioma
Under | Recurrer@ancer| RecurrerBreasCancer good
Clinical . : : : :
Trials ThyroiCancer | UndifferntidhyroidCancer Fair
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1. Survey study of BNCT K| RAMES) ( 6 92
2. Establi shment of basio6c9 9)ec
3. Building a thermal neutron beam port at 3bldidraeactor
. KAE®RODZ2) 697
4, Development of Boron labeled coniffeBRAL23-BPA)
. KI MAOB)S (602
5. Biological studies on cells & raggh boron compounds
and thermal neutrons K A EOROI 7()0 0 2
6. Design study of an accelerator based BNCT
:Hanyangyni v0 0 {)0 0 2
7. Development of new boron compounds,
‘Wonkwan@hosu® Kor ea-6WRi v) ( 60 2u
8. Construction of a 100MeV Prdtarac KOMAC, =
(Korea Multipurpose -A¢2¢| efEs
9. Establish of BNCT projectDawonsyLonsortiun{ ¢G50 ) I
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x Developmenbf BNCT systems

—> LINAC

High flux epithermal neutron
Reduction of harmful radiations
A good hospital based facility

S Accelerator —>
(Epithermal Neutron )

Cyclotorn

Medium flux epithermal neutron
Production of harmful radiations
A good hospital based facility

Treatment deptf7-8cm)
Treatment timgless 1hr)
BNCT - Reductilokr; of r:jafrmflul radiajions
or - Hospital based facility
Facility - Easy a radiation licensing

— Electrostatic

Modified
> Nuclear Reactor — Reactor Medium flux epithermal neutron
(Thermal Neutron) (Epithermal Neutron) Production of harmful radiations

(Tritium, Induced Radiation)
Treatment deptti-3cm) - Treatment depi®-6cm) - Compact size for a medical facility
Treatment tim@-2 hr) - Treatment timg-3 hr)
Irradiation with harmful radiationIrradiation with harmful radiation
Nonhospital basethculty - Nonrthospital basethculty

Hardnucleadicensing

Hardnucleardicensing
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Lvey ¢ ¢ Requirements:of | Accelerate

x Requirements for Neutron Source

1. Quality of neutron beam 1. Hospital based facility
- Epithermal neutrsectrum - Small size & area
2. Quantity of neutoeam - Connection with other diagnosticg
- Epithermal neutron flux - Easy operation (autoncatntro)l
3. Reduction of harmful radiation doses 2. Safec?’ _ f
- Fast neutrons / thermal neutrons 3 -RRzN:atlon SEIEDY
- Prompt gamma radiation ' o . o
4. Elimination of induced radiations pdose - RelEtalliszellebilily, melniEiesl) g
' L 4. Cost Effectiveness
- Induced radiations from .
- Machine costs
Distribution of moderated neutron energy i Operatlon COSts

T
1
1
1
1

- LINAC

| (10MeV 8rr);:\
L CyclotronI
[ (30MeV 1m

Neutron flux(#/cm’sec)

recad\pasads

Thermal Epithermal
0.1 1 10
Neutron energy [keV]

Fast .
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Introduction to the A-BNCT Project



x Accelerator & Fusion Projects

x Participating Foreign BNCT Projeg

. Large Accelerator Project in Korea

A Light Source Projects
- Modulator IPSor PLS
- Modulata®: MPSor Pohang XFEL

/£ Medical Heavy lon Accelerator Project
- Investment Agreement to develop heavy ion accelerator
- Precision Dipole MPS

/E Heavy lon Accelerator Project (RAON
- PrecisioMPS

/E Intense Neutron Source Project at KBSI
- RFQRF Power System

/A IBNCTProjectat Tokai, Japan.

- Business ;
] DevelopmentZlivery of modulator
for high power RF Source
k Maintenance Project for RF System

- Collaboration
] Contribution to a foreign BNCT project using
Dawonsys Technol ogi es.
k Constructiarf internationadtwork to develop
the Accelerator Based BNCT

——  Nuclear Fusion Project .
A KSTARProject of NFRI

- NBIPower Supply

- ECHPower Supply

- PF & TMagnet Power Supply

/& ITERInternational Thermonuclear Experiment Regetur)
- ITER Converter Module
- ITER Superconducting Magnet PS

/A OISTBNCT Projeett Okinawa, Japan
- Business
| Design of New type Klystron Modulator
k Solenoid Magnet & Its Power Supply

- Collaboration
Participation and contribution to a commercial
BNCT project
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vear A-BNCT Development Activities Results
Month
BNCTcommercializatiganpassed ~ : :
15. 03 theboardfdirectorsfDawonsys AOveralplanningfBNCTbusiness
AOrganizingooperaticactivitieamong
15. 05 | Compasionof aconsortiumf ABNCT industryinstitutegyniversitiesnd
hospitals
ADesigiinjectoRFQ/DTL
15. 06 | StartA-BNCTsystendesign ADesignargeassembly
' y g ANVBSorojectmanagemesystem
ADesigruildingndutility
AAttracinvestmemifbuilding:
15. 10 | InvestmertgreemerfiorA-BNCT utilitiesromBROBachotUniv
15. 11 | Agreememmnutilizationf A-BNCT ADawonsyis GilHospitall
16. 03 | Agreememinborordrugdevelopment ADawonsyis GachotJniversity
16. 03 Proposagovernmeptroject AReview& evaluatioprocess

todevelo@ Commerciali2Z22BNCT
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A Project NameDevelopment of the accelerator based Boron Neutron Captsystéherapy
for the cancer treatment witlin Itherapeutc time

/A Project Period 2016 . 5-2020 12
/A Leading OrganizationDawonsysc.

A Participating Organizationssil Hospitabachorniv., PAL, KAERI and KBSI

/E Developed ItemsProtoriLina¢ Be Target / Moderator Assembly, Dosimetry (Neutron & Gan
Radiation Safety & Licensing, Boron Compounds, TPS(Treatment Planning
Clinical Trials, Government Approvals of Boron Compounds & BNCT Treatm

‘ A- BNCT Facility ’

EEN/EY) N AA N

ancer Ce

‘ BNCT TPS ’
ells

N
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Brain Head &Neck  Malignant
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x Qualitative Goals

x Performance Goals

C Neutron Source

1. To achieve and exceed characteristics of neutron soyrce

for BNCT recommended by

2.. To reduce a treatment time, less than 1 hour by delierinf

high flux of efiiermal neutrons a¥&r10 [n/crm.s]

3. To establish and implement a precise treatment plannjng
through real time measurements of radiation doses ar|d

boron concentration for each patient.

4. To realize safety, reliability, availability, maintainability
easy operation of the system as a medical facility.

5. To prepare 2 treatment rooms and a research room
for effective utilizations of the facility

,.

I

| R?i‘tigd?‘EBithermal Neuttdimermal Neutranmaore than 20

- Epithermal Neutron Elopore tha2X 10 [n/cm.S]

- Fast Neutron Dos&pithermal Neutron Dose: less thai®
- Gamma DoskEpithermal Neutron Dose : less thaf 2x1(
- Neutron Irradiation Field: dfoxtl5 ctn

NS

YSTem
C _Accelerator & Target

and|

- Type : High Power Proton LINAC
(50kV Injector + 3MeV RFQ + 10MeV DTL+ BT

- Beam EnergyTwo Operation Modes
10MeV (for a high neutron flux operation)

- Beam Current (Average / Peak) : 10 / 50 mA

- Beam Power : m88 kW
- Target Cooling : Be / Water

C Treatment Ancillary Facilities

- Rooms : 2 treatment rooms, 1 research room
- Treatment Planning System : S/W, H/W

- Diagnostics : MREFET, CT

- Patient Positioning & Alignment Devices
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I Facility | Medical Tr_eﬂ-

|

L Boron Drug
\ achonJ.
N

| Clinical Trial
1
urein1en1t Treatment PI

T (KBS
oS} i

DidghosticePET/MRl)
(dac{noru. / Gil Hos.)
|

Accelerato
(Dawonsy}

L 1 |
Radiation Safety | ! Drug & Treatmen
Permission 'y Permission
(KAERI Medax : : (Medax
e o e e e e e e e e e e e e
FRM (Facility Review Meeting) MRM (Medical Review Meeting)

* Contents of this Presentation
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Fabrication of Components2>dyr.)

e
N - i
- " ”“ — #
- 1 A

ProtonLinac : Injector + RFQ + DTL + BL
Target SystenBe Target Assembly

Constr. of Building & Utility-2nyr.)

Building: 35.3 x 21.&pRadiation Shielding
Utility: Electricity, Cooling Water, Air Cendl.

Installation & Commissionisigs yr,)

Clinical Triade-sn yr)

FinalGoal

- BNCT 3 Stage

- Facility Transfg
to the Hospitall

Proton Beam : Ener@yl0 MeVPowerl" 20' 80 kW
Epithermal Neutron Flux : 0.08.3' 2 x1®n/cn?s ,4{

Development of Boron Compoupds vr.)

0 N - ANima = +\/ivOo N \Nan

)

Boron Drugs BPA. BSH&BPA

Report on KVitro Experiment Cancer Cell Uptake oflB: 10 253g/g
;. Entr8noe Ratio of Cancer/Normal C2114

1stStage Trial
2nd Stage Trial

\

Boron Drugs

BPA BSH




