
In August 2008, the High Flux Reactor 

(HFR) in The Netherlands, one of 

Europe’s main reactors and responsible 

for about 30 per cent of the world’s 

supply of Mo-99 was shutdown due 

to gas bubbles detected in the main 

cooling system. It remained shutdown 

until February 2009.

In May 2009, the detection of a heavy 

water leak at the National Research 

Universal (NRU) reactor in Canada - 

also a major global supplier of Mo-99 - 

lead to an extended  shut-down, with 

the facility not expected to be fully 

operational until March 2010. 

In addition, routine maintenance 

shutdowns of HFR were undertaken 

in July and September 2009, with 

another major shutdown (22-26 

weeks) scheduled for March 2010. 

NRU and HFR supply 65% of the 

world’s Mo-99.

To fully appreciate the magnitude of 

the current Mo-99 shortfall both now 

and in the future, it is important to 

take a closer look at the Mo-99 supply 

chain and the enormous challenges 

in maintaining the delicate balance to 

meet world-wide technetium demand. 

It is also important to fully understand 

Australia’s unique position as a self-

sufficient producer of Tc-99 and what 

this means for both the future of 

nuclear medicine in this country and 

Australia’s role on the global stage.

The Global Mo-99 Crisis:

Australia’s unique leadership role
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NRU and HFR 

supply 65% of the 

world’s Mo-99

While most of the world has focused on the global financial crisis, another serious predicament, with enormous 

ramifications for the world of nuclear medicine, has been looming. The global supply of Molybdenum (Mo-99), the 

raw isotope used to produce technetium (Tc-99) - used in over 80 per cent of nuclear medicine procedures - has come 

under serious threat following recent shutdowns of two major global reactors. 



The unpredictable Mo-99 supply chain
The limited production capability of Mo-99, or “moly” is a recurring, global issue highlighted 
by the few global suppliers of Mo-99.

Globally, there are 54 research reactors producing radioisotopes. However, only six of these produce the world’s supply of  
Mo-99 for nuclear medicine applications, and currently, NRU, the reactor responsible for the largest production Mo-99, is shut 
down. The other reactors make up the additional supply and are located in The Netherlands (HFR), Belgium (BR2), France (OSIRIS) 
and South Africa (Safari). Five of the six reactors use high enriched uranium (HEU).

The ANSTO facility in Australia which includes (OPAL), the newest of the six reactors (opened in April 2007), and the new   
state-of-the-art low enriched uranium (LEU) moly facility, currently only supplies Australian needs.

The world’s capacity 
is down approximately 31%
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The Mo-99 supply chain involves 
a complex processing and 
distribution process which relies 
on global cooperation and 
partnerships between a number 
of Government and private 
stakeholders. 
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The diagram below illustrates the Mo-99 supply chain from nuclear reactor to patient.

1.  Nuclear reactors irradiate highly enriched uranium (HEU) targets to create Mo-99.

2.  The targets are shipped to specialised processing facilities across the globe.

3.  The targets are processed to extract either pure or raw Mo-99.

4. The processed Mo-99 is shipped for the production and shipment of Tc-99m generators. 

5.  Nuclear pharmacies use the generators to compound and dispense technetium-based products.

6.  The product is delivered to a nuclear medicine facility/hospital for administration to the patient.
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Age of reactors 

The five reactors are well past 

their prime since they became 

operational over 40-50 years ago.  

In recent years, they have come 

under intense scrutiny following 

frequent  maintenance issues 

which can be difficult to repair 

or prevent, often impacting 

Mo-99 supply, without warning.  

In addition, the intensity of 

shutdowns has increased:

•  Between 1997 - 2007 there were  

four disruptions to Mo-99 supply. 

•  Since January 2007 this increased 

to seven and given the age of 

the reactors disruptions are more 

than likely to increase. 

•  In addition, HFR is due for a major 

maintenance shutdown (22-26 

weeks) in March 2010. 

Inability to stockpile

Since Mo-99 and Tc-99m have 

short half-lives of 66 and six hours, 

respectively, the radioisotopes are 

difficult to stockpile and supply 

disruptions can have a major 

impact on critical diagnostic 

medical imaging tests throughout 

the world. Mo-99 must be made 

continually and delivered to 

imaging centres weekly.

Compounding this issue, even if 

production of new reactors were 

to start immediately and regulatory 

issues  expedited, new facilities 

would take many years to build, 

license and put into operation.

Other key supply issues
HFR is due for a major 
maintenance shutdown 
(22 - 26 weeks) in  
March 2010



Increasing global demand 

The perfect 
storm

•   Of all the radioactive isotopes used in 
medical diagnostics, none plays a more 
pivotal role than Tc-99. 

•   Each day, hospitals and clinics around 
the world use it to perform over 100,000 
diagnostic procedures. 

•   Used in about 80 percent of nuclear 
imaging tests, the isotope is one of modern 
medicine’s major tools for detecting and 
evaluating heart disease, cancer and other 
serious illnesses.

•   In 2009, approximately 50 million doses of 
Tc-99 will be used globally. This number 
is expected to increase with an ageing 
population and greater demand for better 
patient care. 

•   By 2016, estimates put the number of doses 
required at over 60 million. 

•   This rapidly growing demand, if left 
unaddressed, has enormous implications  
for the future supply of Mo-99 and the 
world of nuclear medicine as a viable 
diagnostic modality.

It is increasingly evident that 
the Mo-99 global market is 
fragile and is lining up  
for the “Perfect Storm”
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High Barriers to Entry  
•  Large capital requirement, 

regulatory intense, long 
“Time to Market”

Increasing demand and  
limited supply will impact price

$ Ageing  reactors 

• Increasing shutdown
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HEU based product   
• Global concern about transport 

 of weapons grade material  
• New market dynamic   

• Global Threat Reduction & NPT



Australian Mo-99 supply

Australia’s unique Mo-99 supply 

position has been made possible by 

the strategic insights and significant 

investment undertaken by ANSTO. With 

the new state-of-the-art OPAL reactor 

working, and the new LEU “Mini Moly” 

plant TGA and ARPANSA approved and 

able to produce 8-10 times its previous 

capacity, Australia is poised to become 

a large scale commercial producer of 

Tc-99, and well positioned to enter the 

global export Mo-99 market.

With FDA & Health Canada approval 

granted in June 2009 and approval now 

also granted for use in Japan, ANSTO 

could see local surplus soon entering 

the global supply chain. In addition, 

opportunities for increased production 

capacity and investment in a “Mega 

Moly” plant could further enhance the 

future of Australia’s role in the global 

supply chain and open enormous 

opportunities for export potential.

As we look forward to the coming 

months ahead, the global industry 

will continue to be challenged with 

shortages in Mo-99 supply. ANSTO 

is committed to ensuring Australia 

remains protected from any global 

shortages of Mo-99. Efforts are 

underway to continue to work with the 

nuclear medicine community to ensure 

that Australia takes a leadership role in 

finding long-term supply solutions for 

the global Mo-99 crisis.
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Reliability of supply  
• Ability to meet local   
  Mo-99 requirements 
• Supporting both metro 
  and rural nuclear medicine
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New reactor
• Only 2½ years old

High quality 
product

Export 

Implications for the future

With the global supply of Mo-99 in jeopardy, Australia is well placed to deal with the Mo-99 supply crisis and weather 
the storm. Based on infrastructure today, Australia, along with South Africa are the only two countries globally which can 
ensure a stable supply of Mo-99 in the future.

Australia’s unique position is highlighted in the diagram below.

Please pass this information along to others in your facility who may be interested in understanding the implications 

of global Mo-99 supply shortages and Australia’s unique position. 
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For product enquires:
By phone: 1800 251 572
By E-mail: ari@ansto.gov.au

For further information  
on the Global Mo-99 Crisis:
By E-mail: askianT@ansto.gov.au

Ian L. Turner
General Manager, ANSTO
Radiopharmaceuticals & Industrials


