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iThemba LABS : National Facility for pure and applied research, development and
training in Accelerator Based Sciences

iThemba LABS is the largest National Research Facility in SA:
= more than 55% of the NRF budget for research facilities.
. more than 420 people (300 staff, 150 users and students...)
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iThemba LABS is the largest accelerator facility in the southern hemisphere and one of the largest in the world.
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http://www.tlabs.ac.za/gauteng-labs-introduction/

Research and Collaboration: iThemba LABS

The transdisciplinary research agenda of iThemba LABS brings SA Collaborators and Users of the
together scientists working in the physical, medical and Platforms
biological sciences to solve real world problems while still

considering the origin and evolution of the universe. SULERI OIS LES Bl
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1987 . 2017

Injector cyclotron 1
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K=600 magnetic spectrometer
a high resolution spectrometer for light ions

MY science
\ & technology
) Department: i ; N ;
R ' National Research | Laboratory for Accelerator

' Science and Technology .
REPUBLIC OF SOUTH AFRICA e o Foundation | Based Sciences




Recent developments in Gamma arrays
~ 3M Euros invested in 2017

ALBA: 23 large
volume LaBr3 and
8 fast timing LaBr3.

GAMKA: 13 large
volume LaBr3 and
17 Clover detectors.
AFRODITE completed
to and a total of 18
Clover + 17 BGO
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Fast neutron facility : 30-200 MeV
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iThemba LABS:
World Leader in Accelerator Produced Radioisotopes for Medicine

>25 Nuclear Medicine Departments / Clinics TR
>20 000 patients treated per annum LI R OECK
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Revenue and Patient Impact
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Hadrontherapy : the pionners

Number of proton therapy centers

1 I I I

1950 1970 1990 2010

Evolution of the number of proton therapy centers in the world between 1950 and 2015
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Separated sector cyclotron

Sub-atomic Physics / Radiation Biology and Physics/ isotope production

Research is dependent on a 30 year old accelerator:
= QOperating 6000 h/year

= ~12% unscheduled shut-down

= ~70 million Rands in refurbishment

= Strategic Risk — Ageing infrastructure
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Future of IThemba LABS

The Facility is currently faced with two
options:
1. Maintaining the status quo.

2. Embark on a sustainable and globally

competitive NRF research facility

through research infrastructure renewal.
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A Long Range Plan

There is a need for a strategy and a vision in
planning a sustainable and vibrant future for
iThemba LABS
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The South African Isotope Facility (SAIF)

IThemba LABS creating new opportunities for a shared vision

through building collaborations, and shaping the future
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Phase 1 - ACE Isotopes

B

C70 cyclotrgn

" Increased capacity for the
production of Isotopes
= Timeline - 4 years to operations
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From Therapy to research

» Research in radiobiology and radiation physics
related to hadron therapy, with a strong emphasis
on radiobiological modelling for treatment planning
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Prostate-specific membrane antigen (PSMA) radioligand therapy

225A\c-PSMA/%8Ga-PSMA: First-in-human; total response

1x
225Ac-PSMA
12/2014 7/2015 9/2015
PSA =2,923 ng/mL PSA = 0.26 ng/mL PSA < 0.1 ng/mL

Kratochwil et al., J. Nucl. Med. 57 (2016) 1941 - DKFZ, Heidelberg
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PHASE 2 - ACE-Beams:
The Universe in a Laboratory
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= Timeline — 8 Years to operations

The addition of a post accelerator to LERIB - ACE Beams
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SAIF in the world

@ Future major
facilities
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The South African Institute of Nuclear Technology and Science
(SAINTS)
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SA INTS PhD-Iev-eI

- Medical Physicist degree
- Radiopharmacist degree

Master’s
Degrees

 Nuclear Engineering Master’s degree
Master’s degrees

& Master of Nuclear Energy
Specialisation
Post-graduate level
2 years' Higher Education « RP Technician diploma
. . « RP Technici tificati
High School leaving level or below i s aadicd
- Joint diplomas

CONSISTENCY Entry level

science ‘ =
& technology /RF

Department:
Science and Technology National Research
REPUBLIC OF SOUTH AFRICA Foundation

Laboratory for Accelerator
Based Sciences




Africa Agenda: IThemba LABS
(SAIF + SAINTS)

Gateway to Nuclear Science and Technoloqgy for Africa

Collaborators on the African Continent

Mozambique (Eduardo Mondlane University)
Zambia (University of Zambia)
Botswana (Univ. Botswana, + BIUST)
Nigeria (University of lle-Ife + CERD)
Sudan (Univ. Sudan Science & Tech)
Cameroon (University of Yaoande)
Ghana ( University of Ghana)
Ethiopia: (University of Addis Ababa
Senegal (Cheik Anta Diop University)
Algeria (COMENA)

Senegal (Cheik Anta Diop University)
Burkina Faso

Egypt




Internationalisation: iIiThemba LABS

One Of Largest RI Platforms on the Continent

TRIUMF
[ )

iThemba

The African hub to International Large Scale

Research Infrastructures
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Close collaboration with
infrastructures outside Europe:
Canada: TRIUMF Vancouver

JRivae

UKRAINE

s China: IMP Lanzhou
P T India: BARC Mumbai
; VECC Calcutta
Japan: RIKEN Tokyo

RCNP Osaka

Russia: JINR Dubna

South Africa: iThemba Cape Town «
United States: NSCL East Lansing
ANL Argonne
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Ultimately iThemba LABS should become CARN
(the African CERN)....
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THANK YOU
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Cost to Completion - Phase 1
(including cash flow projections)

Phase 1 - Cost to Completion
Year1 Year 2 Year 3 Year 4 Total
Budget
0.0 58.8 74.4

Cyclotron 117.6 250.8
Buildings 12.0 28.4 4.9 0.0 45.3
Isotope production 4.6 37.3 74.2 13.8 129.9
w52 1297 1736 1015 550.0
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Projected Annual Revenue - Phase 1

Maxim Revenue (R million)

um

e 70MeV - Operations
ion

Capacit

Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
183 3.5 5.2 7.0 9.0 9.5 9.9
Internati 319.5 125.5 186.6 252.2 322.8 335.7 349.2

onal
129.0 191.8 259.2 331.8 345.2 359.1

Assumption:
Annual production capacity ramped-up from 35% (Y5) to 80% (Y8) on the 70-MeV cyclotron with

two extraction ports available for 48 weeks of each year post commissioning
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