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Role of the IAEA & Areas of involvement 

• Promote beneficial uses of radioisotopes and radiation 

technologies and assist MSs in these areas 

 

 

5 

Mandate: 

The Agency shall seek to accelerate and enlarge the 

contribution of atomic energy to peace, health and 

prosperity throughout the world. 
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Section 

 Radioisotope Production  and Radiation Technology 

Objectives 

 

 To contribute to improved healthcare and facilitate 

safe and clean industrial development in MS 

through the use of radioisotopes and radiation 

technology and to strengthen national capabilities 

for producing radioisotope products and utilizing 

radiation technology for socio-economic 

development  
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Section 

 Radioisotope Production  and Radiation Technology 

Rationale 

• Radioisotope products and radiation technology are the 

basic tools for nuclear applications in medicine, industry, 

agriculture, environment and allied research  

• Demands for Agency’s support by Member States in 

developing local capability and infrastructure 

• Need to foster emerging prospects for further applications 

• Large number of on-going TC Projects (150).  
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Industrial Applications of Radiation Technology  

• Radiotracers for process optimization 

• Radiation based NDT for industrial applications – 

trouble shooting; process optimization 

• Radiation Technology for clean environment 

• Radiation Technology for novel materials  

• Nano materials for use in drug delivery 

(radiopharmaceuticals) 

• Bio-degradable, natural polymer based food packaging 

materials 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

• Enhance quality, productivity, 

reliability and safety 

• Improve efficiency (Save 

Energy, Time & Money) 

• Make worker’s performance 

easier 

• Reduce industrial pollution 

Gamma ray scanning

Level and interface detection

Flow rate measurements

Gas Liquid SolidsSteam

Leak testing

Heat exchangers

Residence time measurements

NDT inspection
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Wastewater Treatment 

Flue gas Purification 

Sewage Sludge Hygienization 

Radiation Processing Applications  

for Protection of the Environment 
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Radioisotopes and Radiopharmaceuticals 

• Availing Medical Radioisotopes (Mo-99/Tc-99m; Ge-68/Ga-68; Y-90; 

Cu-64 etc.) 

• Development of Radiopharmaceuticals (Lu-177-anti-CD20) 

• Establishing production facilities – GMP/ regulatory compliant; training  

• Updating radiopharmaceutical monographs for the International 

Pharmacopeia – WHO 

• Preparation of syllabus for the Radiopharmacy courses in recognized 

Universities and e-learning modules for education and training in 

Radiopharmacy 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

Tracers for water 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

Tracers for liquid organic phase 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

Tracers for gas phase 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

Tracers for sand particles 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

Tracers for mud/sludge particles 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

Sealed sources for gauges 

Sealed sources for NDT 
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Industrial Process control and safety 
(radiotracers, sealed sources and nucleonic gauges) 

Main issues 

 

• Reactor time for irradiation  

 

• Some generators have been discontinued 

 

• Price of the generators 
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Cobalt-60 irradiators for different applications  

 

59Co(n,)60Co 
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Development of gamma irradiation 

 

• First commercial plant built in early 1960s 

• Over 800 million Ci of Co-60 shipped over last 50 

years 

• Today about 300 million Ci of Co-60 worldwide 

• Ca. 145 million Ci of Co-60 installed in about 50 

gamma facilities in the US 

• About 12 million m3 of single use medical devices 

sterilized by radiation annually. 
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Cobalt-60 irradiators for different applications  
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133 facilities 

in 41  

countries in 

1985 
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Issues regarding supply of Cobalt-60 
 

• > 200 commercial irradiation facilities in the world (medical 

sterilization and food irradiation) > 260 M Ci.  

• Growth rate of 5-10% and the decay rate of 12% per annum: annual 

demand of Co-60 is about  50 M Ci. 

• The current supply of Co-60 meets the demand and IAEA has been 

able to procure and ensure the supply for some Member States, 

though the transportation across the continents poses a few 

challenges 

• Co-60 is produced in CANDU and RBMK power reactors in Canada, 

Russia, China, Argentina and India. CANDU reactors have a 25-year 

life span and much of the installed reactors will reach this milestone 

over the next decade.  

• Many CANDUs are being refurbished extending their life by an 

additional 25-30 years.  

• Canada, major distributor of Co-60 using multiple reactor, may face 

distribution issues in the near future. 
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Radioisotopes for Medicine 

Teletherapy 
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Radioisotopes for Medicine 

Braquitherapy 

< 10 Ci/pellet 
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Radioisotopes for Nuclear Medicine - 

Diagnostic 

PET (Cyclotron) 
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Radioisotopes for Nuclear Medicine - 

Diagnostic 

SPECT  
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Radioisotopes for Nuclear Medicine - 

Therapy 

Β- emitters  
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Radioisotopes for Nuclear Medicine - 

Therapy 

α emitters  
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Issues 

 I-131 supply could be affected by Mo-99 crisis 

 The only alpha emitter radiopharmaceutical, 

Xofigo, had its distribution temporarily 

suspended due to a chemical processing issue 

 Enriched targets of Lu-176 and/or Yb-176 

 Potential new β- emitters: Cu-67, Re-186, Sc-47 

 Theranostic  

Radioisotopes for Nuclear Medicine - 

Therapy 
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Demand of Mo-99 

• 10,000 6-day Ci per week (world) 

• 5,000 6-day Ci per week (USA) 
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 Producers Mo-99  

• Mallinckrodt (USA/Holland) 

• IRE (Belgium) 

• Nordion (Canada)  

• Russia 

• NTP (South Africa) 

• ANSTO (Australia) 

• Argentina 

 

 

 

Fission 

HEU 

HEU/LEU 

LEU 
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Supply of Mo-99 crisis 

• Supply problems since 2007 

• Main shortage in 2009 

• Ageing of Reactors 

• 2014: latest problem NTP 

• 2016: Nordion will cease production 
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IAEA Priorities for 99Mo 

 

 

HEU Minimization 

 

Transition of 99Mo 

production away from 

the use of highly 

enriched uranium (HEU) 

 

 

 

 

Stability of Supply 

 

Diversification of supply 

and movement to full 

cost recovery to ensure 

the global demand is 

met 
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Role of IAEA 

• Stability of supply of Mo-99 in MSs 

• Indigenous production using non-HEU targets: 

 235U(n,f)99Mo reaction 

98Mo(n,)99Mo reaction 

100Mo(p,2n)99mTc reaction Cyclotron 

• Regulatory aspects 

• New alternatives to Tc-99m 

• To assist MSs to improve operational 

performance / reliability of an ageing fleet of RRs  

• Efforts from NEFW and RPRT sections 
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Small-scale, non-HEU 99Mo production 

• TC (INT) Project started in 2013  

• Aimed at assisting small-scale, national-level 

producers in setting up their production capability; 

• NOT aimed at creating commercial producers  

• Will rely on LEU fission or n,gamma-based production 

• Open to any IAEA Member States wishing to receive 

advice and assistance 

• Production infrastructure fact-finding missions 

(experts) were completed to Mexico, Morocco, Peru, 

Poland and Romania. Similar missions were 

conducted in Egypt (2010) and Malaysia (2011) 

 
35 



IAEA 

Role of RPRT 

• CRP on the production of Tc-99m by cyclotron (3rd RCM 

2015) 

• CT on The Preparation of Monograph of Tc-99m 

Produced by Cyclotron (2015) 

• TM on New Ways of Producing Tc-99m and Tc-99m 

Generators (2015) 

• New CRP on "Sharing and Developing Protocols to 

Further Minimize Radioactive Gaseous Releases to the 

Environment in the Manufacture of Medical 

Radioisotopes, as Good Manufacturing Practice” 

• Support to TC projects 
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 A. Celler, X. Hou, F. Bénard, T. Ruth, Phys. Med. Biol. 2011, 56, 5469 

IAEA CRP - Accelerator-based Alternatives to Non-HEU 

production of Mo-99/Tc-99m (2011-2015): 100Mo(p,x)  

Production of 99mTc in Cyclotron 

PETtrace TR19 CP42 
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• Alternatives for Tc-99m: Tl-201, Rb-82, F-

18-Fluoride, Ga-68, Cu-64 

• CRPs on: 

 F-18 radiopharmaceuticals 

 Ga-68 radiopharmaceuticals 

 Production of Cu-64 and I-124 

  

Role of RPRT 
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• Promising alternatives for production of 

Mo-99/Tc-99m use enriched Mo-98 or Mo-

100 targets 

• Only one supplier in the world 

 

  

Important Issue for Mo-99 
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