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International Atomic Energy Agency (IAEA) 

world's central intergovernmental forum for scientific and technical co-operation in the nuclear field. 
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This publication addresses the shortfall of well 
trained and clinically qualified medical physicists 
working in radiation medicine. 
The roles, responsibilities and clinical training 
requirements of medical physicists have not always been
well defined or well understood by health care 
professionals, health authorities and regulatory 
agencies. 
To fill this gap, this publication provides 
recommendations for the academic education 
and clinical training of clinically qualified medical 
physicists, including recommendations for their 
accreditation, certification and registration, 
along with continuous professional development. 
The goal is to establish criteria that support the 
harmonization of education and clinical 
training worldwide.



• Installation design (workflow) 
• Procurement of the equipment
• Acceptance test of equipment.
• Ensuring radiation safety for patients, staff, 
   and the public. 
• Calibration and verification of instruments.
• Technical supervision of equipment.
• Clinical computing and networking.
• Research and development initiatives.
• Providing education and training.
• Quality management and QC procedures
• Collaboration with other professionals
• Optimization of physical aspects of diagnostic and 
  therapeutic procedures



Advancing Medical Physics Education: IAEA's 

Guideline Development Initiative



Recommended Medical Physicist Staffing 
Levels for Medical Imaging based on Roles 
and Responsibilities.

D. McLean (Australia)

S. Holm (Denmark)

M. Brambilla (Italy)

M.C. Martin (USA)

H. Delis and GL Poli (IAEA)



Assessing the Demand for Medical Physics Services 
in Imaging

• 1.414.752 planar X-rays

• 604.597 CTs 

• 70.366 IR, ICs 

• 268.240 NM 

• 19.481 non-imaging

• 9351 radionuclide therapy 

40 Nuclear Medicine Depts

75 Interventional Radiology 

97 Diagnostic Radiology Depts

21 countries

82 institutions 

Current Appointments of Imaging Medical Physicists Fall Short by a Factor of 20





Harmonized Clinical training program in imaging in Africa

Medical physicists clinical 
training in imaging in 2021

(more countries to be involved in the near 
future)

Egypt

Algeria

Ghana

19 long term groups fellowship 

for clinical training on quality 

assurance, dosimetry, safety, 

quality management systems, 

etc

SYLLABUS
Radiology 
program

Nuclear 
Medicine 
Program



Human resources



Rays of 

Hope

Rays of Hope aims to 

improve cancer outcomes 

by providing 

comprehensive access to 

radiation medicine where it 

is needed.



What is an Anchor centre?
A regional leader who contributes to best practices in radiation medicine while 
enhancing professional development

Integrated
cancer 
services 

Employment of 
various 
technologies 
from diagnosis 
to treatment

Research 
projects

A proven record 
of research, 
including 
participation in 
coordinated 
research 
projects

Fellows

Training of 
fellows in 
conjunction with 
the IAEA

Training & 
education 
programmes

Provision of Master 
and/or Doctorate 
prog, related to 
radiation medicine

In cooperation with 
nationally recognized 
universities

Experts
Provision of 
experts for 
IAEA training 
courses and 
missions



• the University Hospital Centre of Bab El-Oued and 
Pierre and Marie Curie Cancer Centre (Algeria) 

• King Hussein Cancer Center (Jordan)

• Institut National d'Oncologie (Morocco) 

• Atomic Energy Cancer Hospital, Nuclear Medicine, 
Oncology and Radiotherapy Institute, Islamabad 
(Pakistan)

• and Ege University Faculty of Medicine (Türkiye).

Introduction of IAEA's Initial Five Anchor Centres 

at the 67th General Conference



Atomic Energy Cancer Hospital, 

Nuclear Medicine, Oncology and 

Radiotherapy Institute, Islamabad 

(Pakistan)

King Hussein 

Cancer Centre 

(Jordan)

Ege University 

Faculty of Medicine 

(Turkiye)

Institut National 

d'Oncologie 

(Morocco)

University Hospital 

Centre of Bab El-Oued 

and 

Pierre and Marie Curie 

Cancer Centre 

(Algeria)

Anchor Centre applications: 20

Approved centres: 8

Anchor Centres: 5

Anchor Centres (as of Jan 2024)



• Published in February 2014

• Addressed to Medical Physicists 

working in a clinical environment 

in establishing proper procedures 

for quantification of nuclear 

medicine images and for internal 

dosimetry

Irene Buvat (France)

Eric C Frey (USA)

Alan J Green (UK)

Michael Ljungberg (Sweden)

S. Palm, GL Poli (IAEA)



CRP E23005 "Radiopharmaceutical Therapy (RPT): 

Dosimetry-Driven Treatment Planning and Global Research Collaboration"
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CRP E23005 "Radiopharmaceutical Therapy 

(RPT): Dosimetry-Driven Treatment Planning 

and Global Research Collaboration"

Dosimetry-Driven Approach: Emphasizes patient-specific pharmacokinetics, tumour, and 
organ radioactivity localization via imaging. Considers differences in absorbed dose 
estimates, accounting for individual patient factors and radionuclide properties.

Impact:

Develop capabilities in state-of-the-art dosimetry research in RPT, impacting clinical 
services and research potential in member states.





Outcome of E2.30.05
Joint IAAE-AAPM seminar "New IAEA Programs and Projects On 

Radiopharmaceutical Therapy" at the AAPM Meeting 2022

Gunjan Kayal, Maxime Chauvin, Alex Vergara-Gil, Naomi Clayton, Ludovic Ferrer, 

Tumelo Moalosi, Peter Knoll, Lara Struelens, Manuel Bardiès “Generation of clinical 

177Lu SPECT/CT images based on Monte Carlo simulation with GATE” Physica

Medica, Volume 85, 2021,Pages 24-31

Poster presentation: I131 quantification and accuracy and precision using imaging 

and non-imaging techniques. XXXV Congresso brasileiro de medicina nuclear, 

Alasbimn

Indonesia marked a significant milestone by performing its first Lu-177 therapies, 

indicating a notable advancement in the field of Radiopharmaceutical Therapy (RPT) 

within the country.



Consultancy Meeting to Develop a CRP for an 
Evaluation on the Minimal Standard of 
Requirements of Medical Physicists Working 
on Radiopharmaceutical Therapies (RPT)

External Participants

Leonel Torres (Cuba), M. 

Bardies (France), K. 

Chuamsaamarkekee

(Thailand), Y. Dewaraja 

(USA), R. Hobbs (USA)



M. Bardiès Institute of Health and Medical Research, France
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M. Cox National Physical Laboratory, United Kingdom

Y. Dewaraja University of Michigan, United States of America

J. Gear Royal Marsden Hospital and Institute of Cancer 

Research, United Kingdom

H. Hänscheid Würzburg University, Germany

P. Knoll International Atomic Energy Agency

M. Konijnenberg Erasmus University Medical Center, The Netherlands

M. Lassmann Würzburg University, Germany

M. Ljungberg Lund University, Sweden
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A. Vergara Gil Institute of Health and Medical Research, France
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B. Zimmerman National Institute of Standards and Technology, United 

States of America

CONTRIBUTORS TO DRAFTING AND REVIEW



1.AI Integration Healthcare
2.Advances in Medical Technology
3.Impact on Healthcare Delivery
4.Faster development of Clinical 
Software prototypes
5.Navigating Implementation 
Obstacles
6.Role of Medical Physicists (CQMPs)

Essential in safe AI 
implementation and need 
updated training in AI.

7.Education and Training Needed
8.IAEA Guidance



Dosimetry and AI: Advancing Personalized Therapy through Time 
Integrated Activity Maps and Enhanced Medical Imaging

Saboury B. et al. Artificial Intelligence in Nuclear Medicine: Opportunities, Challenges, and Responsibilities Toward a Trustworthy Ecosystem. 

J Nucl Med 2023; 64:188–196



AI-assisted annotation (AIAA) for 3D Slicer

ai-assisted-annotation-client/slicer-plugin/README.md at master · NVIDIA/ai-assisted-annotation-client · GitHub

https://github.com/NVIDIA/ai-assisted-annotation-client/blob/master/slicer-plugin/README.md


IAEA Transthyretin Amyloid Cardiomyopathy Study 
– The I-TAC study

CRP, Start 2021, duration: 4 years , NMDI Diana Paez, Anita Brink

Participating countries: Argentina, Australia, Brazil, Croatia, Cuba, Greece, India, Italy, Latvia, 
Malaysia, Mexico, Serbia, South Africa, Spain, Sweden, Türkiye, United States of America, Uruguay

Heart Failure with Preserved Ejection Fraction (HFpEF): Major health issue, commonly 
undiagnosed.

Transthyretin Amyloid Cardiomyopathy (ATTR-CMP): Affects 13-18% of adults >65 with HFpEF, 
median survival 25-41 months.

Challenge: Underdiagnosis of ATTR-CMP limits treatment effectiveness.

Underdiagnosis Factors: Lack of knowledge about amyloidosis, Lack of expertise in Tc-99m-PYP 
imaging.

Solution: Tc-99m-PYP SPECT test—non-invasive, accurate diagnosis, avoids biopsy.

Perugini 1 Perugini 2 Perugini 3
Grigoratos C. et al. IJC 2020 



IAEA Transthyretin Amyloid Cardiomyopathy Study – The 
I-TAC study

IMPLEMENTING QUANTITATIVE EVALUATION OF ATTR-CMP 

USING ABSOLUTE METRICS FROM Tc-99m-PYP STUDIES. 

Data Collection: Data Processing: Result Analysis:



IAEA

/





International Conference on Hybrid Imaging 
(IPET 2024)
7–11 October 2024, Vienna, Austria

https://www.iaea.org/events/ipet-2024

The IPET 2024 conference will provide clinicians and imaging specialists with an international 
forum to critically examine the pivotal role of multimodality imaging techniques and their 
streamlined and emerging clinical applications, with special emphasis on SPECT-CT, PET-CT, 
and PET-MR for cancer management within adult and paediatric populations. As well, it will 
critically assess current clinical indications of radiopharmaceutical therapies in cancer 
management, using an evidence-based approach.
Abstract deadline: 11 March 2024



Technical Cooperation Programmes

• Fellowships

• Expert missions

• Training Courses

• Procurement

IAEA’s primary mechanism for transferring nuclear 

technology to the member states:



Water and the 
environment

6% Safety and 
Security

22%

Nuclear 
knowledge 

development 
and 

management 
13%Industrial 

applications / 
Health and 
nutrition

25%

Food and 
Agriculture

20%

Energy
8%

IAEA Strengthening Nuclear Medicine Radiology





R
© D.Berger

Sustainable Unified Network for Radiation Medicine Innovation and Scientific Excellence

Under the umbrella of Rays of Hope Initiative and Innovation in Low 
resourced setting 

We are aiming to measure the impact of interventions in radiation 
medicine for cancer patients.

By Establishing a global radiation medicine database for collecting 
meaningful data from centres and member states in the relevant field 
of expertise within NAHU to support research in the field.



Medical Physicists: 
Essential Catalysts in 

Advancing Data-Driven Healthcare



Many thanks for your attention!


	Slide 1: IAEA programs for medical imaging physics in the member states
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12: Assessing the Demand for Medical Physics Services in Imaging
	Slide 13
	Slide 14: Harmonized Clinical training program in imaging in Africa
	Slide 15
	Slide 16:  Rays of Hope
	Slide 17: What is an Anchor centre?
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22: CRP E23005 "Radiopharmaceutical Therapy (RPT): Dosimetry-Driven Treatment Planning and Global Research Collaboration"
	Slide 23
	Slide 24: Outcome of E2.30.05
	Slide 25:  Consultancy Meeting to Develop a CRP for an Evaluation on the Minimal Standard of Requirements of Medical Physicists Working on Radiopharmaceutical Therapies (RPT)
	Slide 26
	Slide 27
	Slide 28: Dosimetry and AI: Advancing Personalized Therapy through Time Integrated Activity Maps and Enhanced Medical Imaging
	Slide 29: AI-assisted annotation (AIAA) for 3D Slicer 
	Slide 30: IAEA Transthyretin Amyloid Cardiomyopathy Study  – The I-TAC study 
	Slide 31
	Slide 32
	Slide 33
	Slide 34: International Conference on Hybrid Imaging  (IPET 2024) 7–11 October 2024, Vienna, Austria 
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39: Medical Physicists:  Essential Catalysts in  Advancing Data-Driven Healthcare
	Slide 40: Many thanks for your attention!

