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Proton Therapy Facility in NCC, Korea

4 )
2005. 02.15 IBA Proteus 235 installation start

2005. 10. 21 First Beam Production

2005. 09.~ 2006.12. Beam line tuning & Passive mode beam calibration &
Acceptance test (1 Fixed Beam & 2 Gantry Tx. Rooms)

2007.01.~ 2007. 03. GTR2 Beam data taking & Commissioning

2007. 03.19. First Proton Treatment Start (Double Scattering)
2010. 08. 21. Wobbling Beam Treatment Start
2015. 09. 22. PBS Treatment Start

20117. 06. 30 Over 2250 patients treated in Proton Therapy Facility




Proton therapy Facility

' Proteus 235 Spedification
Weight : 290 8 Height : 210 cm Diameter: 434cm
g Enerzy: 230McV

»
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Max. extracted beam current : S00nA
RF frequency :106 MHz
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* fransmission ESS to treatment room = ~100%
* 300 nA = 4.8 x 1012 protons/sec.




Proton Beam Nozzle
Proton Beam Delivery Modes

Passive mode Dynamic mode




Beam Nozzle System
(IBA universal nozzle)

Range Modulator Scanning Magnets (Yokes and Coil)

Variable Gollimator Snout
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Example of Proton Beam Irradiation
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SOBP on Passive mode

CYCLOTRON
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Specifications of Modulated Proton Beam

ltem Singles Double Uniform Pencil Beam
Scattering Scattering Scanning Scanning

Range in Patient (g/cm?] 3.35-20.4 4.51-28.42 3.42-32.1 1.5-32
Range mod. Adjustment, max.  0.4[R>6), 0.17 0.2 05 0.4
modulation (g/cm?] 9.2 20.75 Full 24
Range adjustment(g/cm?) 0.09(R>6),0.05 0.1 0.1 0.4
Ave. dose rate [Guy/min) 5.93 3 1.15 -
Max. Field Size (cm) 4 [D) 24.3 (D) 40X30 22.5X22.5
At highE
Dose Uniformity (%) 1.25 1.05 1.5(R], 2.6[L) 3
Effective SAD [m]) 255 2.19 2.12 2.12
Distal Penumbra [g/cm?) 0.21 0.23 0.13 Beam sigma
Lateral Penumbra (cm) 0.17 0.48 0.30(u), 0.22(x) 4.9mm@R32cm
10.Amm@R8cm
H&N, RS General Large Size IMPT



Example of Patient Treatment
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Number of Patients treated in
KNCC
(2007. 3 ~ 2016. 12 / 2,079HH)

Patient Numbers




Treatment sites with proton therapy at NCC

Breast, Eye, 24, 1% \
30 (2%)
Gyn, _.
62 (3%)

Brain
(adult)
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Chordoma, |
104 (5%)
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Proton Therapy Facility
Running Schedule

time [Mon _|Tue  [Wed [Thu _|Fri __[Sat  Sun___

Morning QA work for daily Patient Treatment I

6
7

8

9

10
11
12
13
14
15
16
17
18

19
20

21
22
23
24

Patient Treatment



Maintenance Team

« Biomedical Engineers : 8 man/year
- 1 RF & PT system Engineer
- 1.5 Electronics Engineer
- 1.5 Mechanics Engineer
- 1 Software Engineer
- 3 Cyclotron OP

 Medical Physicist
- 1 Beam Calibration & Dosimetry support
» IBA On-site Engineer

- 1 General technical support

** Preventive Maintenance : 320 items per day, week, month, year
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Proteus 235 Specification
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Weight : 220 ton Height: 210 cm  Diameter : 434 cm 6000
Energy : 280MeV 5000

Max. extracted beam current : 300nA 4000 -
RF frequency :106 MHz
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Example of Statistics of trouble parts
(2007. 03 - 2010. 05)
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Radiation level monitor & area detector
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Radiation level after beam stop
T

£

- Cyclotron

Degrader

R £

Emergency Maintenance work

A level of radiation around
cyclotron and energy selection
system area through random
measurements after accelerator

operation.
T T 5
-1 -2 @ @ @ & Bending ® Bending
Wall Dectector  Potable wall Cyclo side Under Cyclo Dearader Magnet 1 Magnet 2

Survey Point



Radiation Exposure statistics for workers

Therapists < 1 mSv
Medical Physicists < 1 mSv
MCR Operators 0.7 ~ 2.5 mSv

Maintenance Engineers 4.5 ~ 7.0 mSv



Radiation Activity Distribution
during Cyclotron PM
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Measuring point on the inside of the cyclotron

No. Description No. Description ) _ -~
1 Opposite side of deflector 7  Rear end of gradient corrector > 2 0 14- 4~ 2 0 1 7- 4 JJ |- I| 6 2| § gl

2 Front of Gradient corrector 8  Boundary of main coil back Gradient corrector

= St 2ol H s, AHHH 2X &0
3 Right rear end of deflector 9 Boundary of main coil back permanent magnet
4 Boundary of main coil back deflector 10 P t ¢ = =
oundary of main coil back deflector ermanent magnef %I'Al. — A—” j | = X (Survey meter: 450B_DE_SI'
5  Boundary of yoke back deflector 11  Boundary of yoke near permanent magnet
6  Left rear end of deflector 12 Front of fixed cavity tuner

VICTOREEN & FH40 G-10, THERMO)
> 12719 R EE X8 2L E 3 At A 2|



Example of Hot Points on Cyclotron &
Shielding Caps

Cavity Tuner

Gradient Corrector
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