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Outline

* Current status of the accelerators
» Dedicated isotope production facility

 Facility for the production of radioactive beams
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Layout of iThemba LABS Cyclotron Facility
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Cyclotron Beam Statistics

Year Beam Supplied as: % of Scheduled beam time
lost due to:

% of Total time % of Scheduled*  Energy Changes Interruptions

2013 63.0 81.2 6.2 10.7

67.3 80.8 6.5 9.7
64.8 78.2 7.0 12.0
53.1 73.1 6.7 17.5
66.7 80.2 7.0 10.3
67.1 80.4 5.7 10.0
67.8 84.9 4.7 7.6

* Scheduled time is total calendar time minus scheduled maintenance time and minus the time that the laboratory is officially closed during December
** Statistics for 2019 is up until 17 September 2019
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2017 marks 30 years of operation of the
Separated Sector Cyclotron

SSC supported science has
resulted in globally relevant
V research & has impacted the
N needs of society over 3 decades

- 2300 patients treated with neutron & proton
, therapy

« Rare isotopes for early detection &
treatment of certain cancers & other

ailments:
more than 900 000 patients
AN, % ol
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The challenges place iThemba LABS at a cross roads

' The Facility was faced with two options:
e | Wsmmusanl J g
h ﬂ 1. Maintaining the status quo.

2. Embark on a sustainable & globally

competitive research facility through

research infrastructure renewal.
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South African Isotope Facility (SAIF)




Accelerator Centre for Exotic Isotopes (ACE Isotopes)
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Side view of the 70 MeV Facility
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Cyclotron & Isotope Production Vaults of the
70 MeV Facility

4 -
) g U/—7
ﬁ/ /i |
=
-.n f‘

. ' Tﬂ_’- sImiman

7
/
/

Entrance with truck to
load cyclotron
\‘s&&; science & innovatior
({2 | Department:




IBA Cyclone® 70P

Isochrones cyclotron with 4 sectors
RF: 61 MHz

Harmonic number 4

Mean Acceleration Voltage: 55 kV
Max magnetic field : 1.6 T

Max kinetic energy/n: 30 - 70 MeV

Total beam current of 750 yA proton
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IBA Cyclone 70P first full beam extraction (dual beam)

o 352 .42

Target + Collimator : ~ 352.1 pA
E Bearm Line Vacuum | 1 7E-6 mBar
u Temperature A
Conductity 111 ySkem
Switching magnetcol. | 010 0,07 A
Fort col EI-HM

Unecol | 010/ 00DuA
i Line Faraday : ~ 0.00pA

Cell Faraday ol 0,03 pA
i Cell Faraday : 0.00pA
000 A

Terget colimators | -0 10/ 020
Eltram

Ratio min. Target/Stripper: El]%
Target integrator: 118.18 |pAh
Integrator max.
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Sum :702.52uA
Ratio: 1.01

~ 0100 _i 0-100

"~ 50-150 “ §0.150
100-200 100-200
~ 150250 -ooapA © 150-250
- Ies SamiE R
- 00400 0.07pA -~ a.a00 .
[ AutoneOff |
naon A
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Total current : T01.1 A
Neutralcurrent 1: 483pA 034 kW
Neutral current 2: 531 pA 0.37 kW

Sum: T11.3pA

Neutrallsum : 14%

D
CYC 2019 ...

350,10

Target + Collimator : 3408 pA

10E-6 mBar

. 0, Baam Line Vacuum BE£
u Temparaturs 205C
L Conuctivly | 137 stem

S-'ﬂ:tnngnm{oi ﬂﬂﬂ 0034
Fort col DT pa

Linecol || 003] :_ﬁ.ﬁdu&
T Line Faraday:  -0.03pA
Cel Faraday col 007 pA
T  Cell Faraday : 0.07pA
Ui:li'ruﬁ

Targstcobimators = <0131 -020pA
007 A

Ratio min, Tugotfsuﬁ:_parm
Targel Integrator: 111.78 jyAh

Integrator max.
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Design of the Isotope Production Target Station
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Ferrite Sweeper Magnets
for sweeping the beam on the target

« Sweep frequency 1000 Hz maximum
« Maximum sweep radius will be varied
during bombardment up to 20 mm
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Current Radionuclides
routine production list

Radionuclide Half-Life Nuclear Reaction Product Main Use
(days/years)

82Sr 25 days Rb(p,xn)32Sr Produced as a Used to
radionuclide manufacture

82Sr/32Rb

generators

%8Ge 271 days Ga(p,xn)%Ge Produced as a Used to
radionuclide manufacture

68Ge/%8Ga

generators or used
for calibration of
gamma camera’s

or PETCT
scanners
88y 106.6 days Sr(p,xn)38Y Produced as a Non —medical
radionuclide application
109Cd 453 days Ag(p,xn)'°Cd Produced as a Non-medical
radionuclide application
22Na 2.602 years Mg(p,n)**Na Produced as a Positron
radionuclide Annihilation
Studies Bl
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Current Radiopharmaceuticals
routine production list

Radionuclide Half-Life Nuclear Reaction | Radiopharmaceutical Main Use
(hours) Product
18F 1.83 50(p,n)'8F 8F-FDG Glucose metabolic
studies
Ga 78.3 Zn(p,xn)%’Ga 67Ga-citrate Localization of
Ge(p,x)¥’Ga certain tumours and
inflammatory
regions
81Rb/A'™Kr 4.58 Kr(p,xn)®'Rb 81Rb/3"™MKr generator | Lung ventilation
studies
123) 13.2 127](p,5n)'3Xe — 23] 'Zl-sodium iodide Thyroid studies
123l-mIBG Localization of
certain tumours
such as
neuroblastoma,
pheochromocytoma
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Time scale for project

FAT
. Sat 31/07/21
Contract Signed Magnet Main parts Machine start- Acceptance
Fri 06/09/19 machining assembly Delivery to site up testing

Mon 30/03/20 Wed 30/09/20 Thu 30/09/21 Mon 28/02/22 Tue 30/08/22

| Nov 19 i Jan 20 i Mar '2‘L | May 20 |Ju! 20 | Sep '4) | Nov 20 | Jan*21 | Mar ‘21 i May ‘21 i Jul '21‘ i Sep '2. | Nov 21 |Jan 22 .Mar'zz | May ‘22 | Jul 22 .Sep 22

. « . AT . Finish
Equipment installation & Commissioning p—
Fri 01/10/21 - Wed 31/08/22

start . :
i 06/09/19 70 and Beam Lines Manufacturing
ri 06/09/19 - Thu 30/09/21

egulatory Licensing

ri 06/09/19 - Mon 03/10/22
Construction Warks

Building Detailed Design
Mon 09/09/19 - Tue 30/06/20 Wed 01/07/20 - Mon 31/05/21
Services Detailed Design Services Installation Services Commis
Tue 01/10/19 - Fri 28/08/20 Mon 31/08/20 - Fri 28/05/21 Mon 31/05/21 -
Radioactive Waste Facility
. Fri 01/01/21 - Fri 31/13/21 o A !
Building Du'asign Construction Services Handover Beam o|n Target
Completion TE::;T/I::;:1 Fri 01/10/21 Radwaste Complete Mon 03/10/22
Mon 03/01/22

Wed 01/07/20
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Target lon Source Test Stand for radioactive beam facility

$3y el o | )
ales science & innov . LY 4 "> | National
(5 j) Doporment: 1 \ Research

\/ nce nno' N It - | -

V REPUBLIC OF SOUTH AFRI( :"' l\.‘\ ounaation



Online test with silicon carbide discs, 60 micro ampere,
66 MeV proton beam

production vault

Location of
test chamber
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Phase zero being built with using test-facility and
LERIB parts
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South African Isotope Facility (SAIF)
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Thank You
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