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Cancer is a growing global challenge

In 2022 globally 20 million new cases per year diagnosed
and 10 million deaths

By 2050 this will increase to 35 million new cases per year
and 16.3 million deaths

The impact of this increase is not felt evenly across
countries.

Colorectum
1 590 (10%)

Prostate
1 414 259 (7.3%)

Stomach
9 103 (5.6%)

Those who have the fewest resources to manage their
cancer burdens bear the brunt of the global cancer burden Corvix uterl Liver

Total : 19 292 789

Data source: GLOBOSCAN 2020

Radiation therapy is a key tool for treatment for 50-60% patients



Mortality of Cancer and HDI
(Human Development Index)

Premature mortality (0-69)
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Sung et al: CA A Cancer J Clinicians 2021; 71(3): 209-249




Investment in RT Equipment and related needs and expertise

Comprehensive scale-up of imaging,
treatment, and care quality would
prevent 9-6 million deaths worldwide

N

Global cost
$232-8 billion
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ENLIGHT (European Network for Light lon'Hadronnliherapy)

The idea germinated in 2001 during an ESTRO- Med-AUSTRON meeting where PIMMS
was presented

ESTRO HT group was established for creating a joint platform covering the different aspects of
hadron/particle therapy and projects in Europe which should lead to a collaboration and help access

In October 2001 the proposal for a Thematic Network was submitted to EC and Funded
for 1 million Euros in 2002

ENLIGHT was launched In February
2002 at CERN

Driving Force:
ESTRO (Jean Pierre Gerard, Germane Heeren)

CERN (Ugo Amaldi, Hans Hoffmann, Manijit Dosanjh




ENLIGHT: European Network for Light lon Hadron Therapy

" Create a common multidisciplinary platform for cancer
" Bring together a wide and diverse range of need and interest

" |dentify challenges b

= Share knowledge
B

Imaging

= Share best practices

" Harmonise data

" Provide training, education
" [nnovate to improve

" Lobbying for funding

" |[ncrease access




Facilities in operation in Europe (2002)

Source: PTCOG, June 2014
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EC funding: building the community P aay

Total funding of 24,6 M Euros

0 . - =,  Infrastructures
* Marie Curie e\ \
’_L- Initial Training ' \A for hadron
PARTNER Network -/tULICE therapy
e 12 institutions 20 institutions

2008-2012 ° 29 trainees 2009-2014 |

e R&D on .“a e Marie Curie
medical ITN
imaging for ENTERVBION — « 12 institutions
hao.lron. thgrapy * 16 trainees
2010-2014 ° 16institutions 2011-2015

Prompt y(gamma) camera, prototyped, now commercial Chosen as Gold project



PARTNER —training the future experts in particle therapy

*Particle Training Network for
European Hadrontherapy

10 academic institutes, research
centres, 2 leading companies il

*29 young researchers
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* Now working around the World
* Leaders in the field particle therapy




ENVISION: improving imaging

European Novel Imaging Systems for lon Therapy

4-year EU funded project: Budget 6M euros
launched in February 2010

16 leading European research centres and industrial
partners, coordinated by CERN

R&D in real-time medical imaging for more
precise and effective particle therapy

— 2 demonstrators for real time imaging have
been constructed and are being tested

— > 100 scientific publications and 80
conference talks/posters
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Union of Light lon Centre in Europe

* Transnational access to beam time at HIT and
CNAO successfully implemented

* Joint research activities: New gantry design
being finalized

 Networking Training courses at HIT and CNAO

— For physicians and physicists already working | i
in hadron therapy \

— For physicians, physicists, biologists who want \@ /
beam time for their experiments



HITRIpIus Consortium (started April 2021)

CNACY & (0SYLAB

for Nuclear Research

Cyriland Methodius [ "3 1

University in Skopje GSI Helmholtzzentrum fur

H2020-INFRAIA-2018-2020

23 Institutes

(4 CIRT centres, 11 research
Schweronenforschung institutions, 5 universities, 3 SMEs)

Laboratorio Nacional

European Organisation ' de Fusion

BEVAT ECH

Ciiematlt

: " .
“IT T INFN istituto Nazionale di Fisica Nucleare 330 .Il:sitei:u?:efan (. 14 E uro pea n CO untries
KLINICK) 4.5 years Project
PAUL SCHERRER INSTITUT —— Crne Gore (1St Aprll 2021 _ 30th Septembel’ 2025)

Med § | “,_{.__‘
Austron

SEN TR("NIS

company  \versITATSKLINIKUM

GIESSEN UND MARBURG

SR

e . —_— g
:_ ;' 2\ Universitdt B
> 5 Marburg

UPPSALA
UNIVERSITE]

UNIVERSITATSKLINIKUM
TUKGM T
L-Universita

ta' Malta

UPPSALA UNIVERSITY

Total budget: 5 MEuro

(;\NHa

HADROVTHERAF’Y

Tera
@ate
@ CVCLHQD

UNIVERSITY

HEIDELBERG)

Quisner




Particle Therapy facilities in clinical operation in 2026

Proton
N ‘ | facilities (in
3 iy e : red) and
carbon
therapy
facilities (in
blue)
PTCOG, 2026
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Currently around 120 proton and 17 carbon facilities. Just over 400,000 patients have been treated so far, of
which around 60,000 with carbon.
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ENLIGHT HIGHLIGHTS
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ENLIGHT 2012, 10th Anniversary-launch of ENLIGHT Highlights
14-16th September, CNAO, Pavia

In front of the CNAO facility In front of the first cover of ENLIGHT Highlights



Availability of RADIATION THERAPY

Number of Radiotherapy Machines per Million People |AEA, 2012
1 - - 'ﬂ
»

Murmber of radiotherapy machines
_ per million people

- no machines
- less than 1
- oetween 1 and 3

betweeniand 5

- 5 and more

For more information: hitpwwwe-naweb.laea. org/nahu/diracy
Source: DIRAC (Directory of Radiotherapy Centres), 2012 / [AEA dirac@iaea.org
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Most European countries do not
have the quantity or quality of
radiotherapy facilities required to
provide an adequate service to their
populations, while some have more
than enough, according to an
analysis published in the Lancet
Oncology in 2013.

ESTRO Study: Access to RT technology in the European region (2013)

Challenges not
only in LMICs

ESTRO — HERO Study (Health Economics and Radiation Oncology): Eastern and South-
Eastern European countries need to expand and modernise their radiotherapy equipment.



Lancet Oncology Commission: RT access still showing huge disparities (2024)

Number of radiotherapy machines g
per million inhabitants

B >s.0

] 3.1-5.0
[] 1.1-3.0
[ ] 0.1-1.0

. No reported radiotherapy machines
|:| Data not available

, v
Australia 4

Created with mapchart.net

May Abdel-Wahab, et al. Radiotherapy and theranostics: a Lancet Oncology Commission. The Lancet Oncology, Volume 25, Issue 11, €545 - €580,



CT Scanners Distribution per Million Population

Number of CT scanners per million inhabitants

I >30-0
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Figure 2: Estimates of the number of CT scanners per million inhabitants
Data are from the International Atomic Energy Agency medical imaging and nuclear medicine global resources database (IMAGINE). The map was produced by the International Atomic Energy Agency
(Vienna, Austria) and is included here with permission.

CT scanners are an essential diagnostic tool in cancer care. However, high-income regions like
North America and Europe have significantly higher access to CT scanners compared to LMICs.



Disparities in Access to Oncologists

Global Distribution of Oncologists
S =

A
I

ICEC, 2024, CVM

basemap from Natural Earth (CCQ) - Global Survey of Clinical Oncology Workforce, Author: Aju Mathew, Publication: Journal of Global Oncology, 2/8/2018

Oncologist per million
Inhabitants

0,000 0,095 0,285 1,470 4,570 12,383 24,960 36,608 91,860




basemap from Natural Earth (CCOQ) - Global Survey of Clinical Oncology Workforce, Author: Aju Mathew, Publication: Journal of Global Oncology, 2/8/2018

Oncologist per million
Inhabitants

0,000 0,095 0,285 1,470 4,570 12,383 24,960 36,608 91,860




Availability of Medical Physicists Worldwide

Global Distribution of Medical Physicists

\ Yo

ICEC, 2024, CVM

basemap from Natural Earth (CCO0) - Medical physics workforce: A global perspective, Virginia Tsapaki, Physica Medica, Volume 55, November 2018, Pages 33-39

MP per Million
Inhabitants

0,03 0,44 1,13 1,74 3,65 6,56 12,43 22,60 45,67




Project STELLA (Smart Technologies to Extend Lives with Linear Accelerators)

STELLA is a global collaboration for improving access to RT for all

« Expanding access to high-quality cancer treatment globally

* Developing innovative and transformative radiation therapy
treatment system

* Driving down the cost of RT and cancer care

* An enhanced training, education and mentoring program that
catalyzes RTT implementation in the global context

5, | Ienational Sciance and Lancaster S5 UNIVERSITY OF B UNIVERSITY OF
Cancer Technology L = o
@ Expert Corps r - Facliities Council I'llVCI'Slty / XFORD ¥ CAMBRIDGE




There are dramatic disparities in Access in LMICs

Africa: 400 RT units for around 1.4 billion people
1 machine per 3.5 million people

US: 4000 RT units for around 340 million people

| machine for 86, 000 .
UK: 360 RT units for around 68 million people Y Nk
1 machine per 190,000 B el
Switzerland: 85 for 8.8 million people
1 machine for 100,000

o

eople per MV Unit

EE(00OEEN
c C. €€ 6 C € 2
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* By 2030, there will be 1.4 million new cases of cancer and
there will be 1 million cancer deaths in Africa

* In 2019 only 28 countries had RT facilities .

* Over 60% are in just 3 countries: South Africa, Egypt and R
Morocco @

e 20 countries have none



GNP and Ratio of Inhabitants to Linacs and Cancer Mortality
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Population per LINAC
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Region

Northern Africa
Sub-Saharan Africa
Southern Africa
HICs

Jordan (MIC)

Cancer Mortality Rate

0.15
0.30
0.45
0.60
0.75

—
10
GNP per capita (USD per annum)

Ige et al, Surveying
the Challenges to
Improve Linear
Accelerator-based
Radiation Therapy
in Africa: A Unique
Collaborative
Platform of All 28
African Countries
Offering Such
Treatment. Clin
Onco, 2021
33e521-e529
https://doi.org/10.1
016/1.clon.2021.05.
008



https://doi.org/10.1016/j.clon.2021.05.008
https://doi.org/10.1016/j.clon.2021.05.008
https://doi.org/10.1016/j.clon.2021.05.008
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Access to Spare

Power Issues

32% don’t have access to

spare Electron Guns.
spare MLCs.

. Sub-Saharan Africa

. Northern Africa
. Southern Africa

Region
W Hic
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Outcomes from our three country studies

» Raising awareness, education, prevention,
» Screening, diagnosis, treatment

* Need innovation and research resulting in more affordable and
accessible treatment

* Need multifaceted capacity building for sustainable workforce




The requirements for a STELLA radiotherapy system

* Modular design for simplified maintenance Using smart design and

Al, we will
* Novel accelerating structure (patent filed)

* Modular and low current electron gun Lower purchase

cost and staff
requirements

* Longer-lifetime parts
* Mechanically simplified high-performance MLC

* Predictive maintenance capabilities Maximise
* Simplified vacuum procedures uptime and

access to RT
* Multi-modal image guidance

e Surface tracking integration




SAPPHIRE (Supra-African Physics Partnership for Health and Radiotherapy Expansion)

* Strengthening the medical physics workforce through training

. SAPPHIRE
a n d m entO rl ng Supra-African Physics
Partners-hip for Health Inn.ovation
* Collecting and analysing real-world data from the LINAC A Redletherapy Bxpnslor

machines in Ghana and Pretoria

* Improving the design of critical hardware components such as
the multi-leaf collimator (MLC)

 To compare the performance of candidate designs with current-
generation commercial LINAC devices for treatment planning
using clinical data.

 Developing robust, smart LINAC systems suited for low- and
middle-income settings

‘B UNIVERSITY OF Lancaster GEEY UNIVERSITY OF
4% CAMBRIDGE University % ((@g_,) OXFORD
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Collaborators & Team

Partners

UK-Based Institutions

E

UNIVERSITY OF UNIVERSITY OF Lancaster
0),43(0)23)) CAMBRIDGE University
University of Oxford University of Cambridge Lancaster University Science and Technology

Facilities Council (STFC)

2

.

Prof. Manjit Dosanjh

University of Oxford, UK

Visiting Professor/former
Senior Advisor for Medical
Applications at CERN

Prof. Graeme Burt
Lancaster University, UK

Group leader of the RF
Engineering of Accelerators

Prof. Raj Jena

Science and
Technology
Facilities Council

Africa-Based Institutions

e“ER\GY COMMISSION

Ghana Atomic Energy

Commission

PROVINCIAL GOVERNMENT
REPUBLIC OF SOUTH AFRICA

Steve Biko Academic

Hospital

Korle-Bu Teaching Hospital

International Partners

&l &

CERN - European

Kwame Nkrumah University International Cancer Expert

Komfo Anokye Teaching

Hospital of Science and Technology Organization for Nuclear Corps (ICEC)

Research
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UNIVERSITY OF PRETORIA
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University of Pretoria

Mrs Donna Q’Brien

Strategic Visions in
Healthcare, LLC and ICEC

Prof. Steinar Stapnes
CERN, Geneva, Switzerland
European Representative on

Mr Nicolas Rovetto

Steve Biko Academic
Hospital, Pretoria, South
Africa

g

Ms Tshegofatso Maswabela
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Prof. Surbhi Grover Prof. Francis Hasford
University of Pennsylvania / Ghana Atomic Energy
Steve Biko Academic Commission (GAEC)
Hospital, USA | South Africa Deputy Director-General,
Project Co-lead FAMPO President

(International)

Prof. Eric Desmond Clement Dr. Hannah Naa Gogwe Mr Thulani Mabhengu Ms Mpho Madima the Executive Board of the
Kotei Addison Ayettey Anie Steve Biko Academic Steve Biko Academic Mr Mohau Mashaba Steve Biko Academic : i P H P
Komfo Anokye Teaching Korle Bu Teaching Hospital, Hospital, Pretoria, South Hospital, Pretoria, South Steve Biko Academic Hospital, Pretoria, South Rese_amh and _mnovathn International Linear Collider ICEC Board member
Hospital, GHANA GHANA Africa Africa Hospital, Pretoria, South Africa associate, Medical Physics (ILC)Development Team
Head of Medical Physics [ iation/Clinical leader, Deputy Research and innovation Africa Research and innovation Intern
Oncologist 2 i 1 i . A s 3 :
ncologis! Director Medical Physics associate, m:;:al Physics Research co-leader; Director associate, m:;::al Physics

Medical Physics

Mr Lutendo Nethwadzi Ms Jane Nubi Ms Lebohane Ratshebaya % Mrs Nina Wendling
Steve Biko Academic Steve Biko Academic Sle\fe Biko Acfidemic 3 \
Hospital, Pretoria, South Hospital, Pretoria, South Hospital, :;::;‘:Ia' South Dr Laurence Wroe International Caﬂ cer Expen
Professional enabling staf, . Corps (ICEC), USA
° efws;?:'i':af::ys'i';f : CERN, Geneva, Switzerland ps ( "
ICEC Executive

Accelerator Physicist Director/Project STELLA

Training lead



SAPPHIRE-Ghana visit by STFC (Michele Dougherty) IOP (Tom Grinyer) and APS (Jon
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