
It is impossible to imagine the medical world 

today without radioisotopes, and due to rapid 

technological progress in nuclear medicine 

their use is still on the rise. An important 

role of research reactors is the production of 

molybdenum-99. Around the world this is done 

primarily by five nuclear research reactors,  

one of which is the BR2 reactor of SCK•CEN.  

As a result of checks and maintenance work  

on three other reactors, for a few years there 

has been a serious crisis in the availability  

of this medical isotope. In order to guarantee 

the worldwide supply of radioisotopes, 

SCK•CEN expanded its production of 

molybdenum-99 by half in 2010. 

The production chain of radioisotopes
One specific radioisotope in particular is crucial to 

medical imaging of cancer research, i.e. technetium-

99m. This radioisotope is used in around 80 % of all 

nuclear diagnostic imaging procedures, especially 

for detecting tumours. This corresponds to around 

30 million examinations per year on a world scale, 

and many millions of examinations in Europe alone. 

Technetium-99m only has a lifetime of six hours,  

and is thus not suitable for transport. It is generated 

at the place of diagnosis by radioactive decay  

from the radioisotope molybdenum-99, which has 

a half-life of 66 hours and can thus be transported. 

At the start of the chain, molybdenum-99 is 

produced by bombarding uranium with neutrons 

in a nuclear reactor. This irradiation is done in the 

NRU reactor in Chalk River (Canada), HFR in Petten 

(the Netherlands), BR2 at SCK•CEN in Mol (Belgium), 

OSIRIS in Saclay (France) and SAFARI in Pelindaba 

(South Africa). In the next step, molybdenum-99  

is separated from the bombarded uranium-target 

(at the National Institute for Radio Elements [IRE]  

in Fleurus [Belgium] and at COVIDIEN in Petten  

[the Netherlands]). Molybdenum-99 is then finally 
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packaged by isotope producers as Mo-99/Tc-99m 

generators that are sent to the hospitals. There 

molybdenum-99 decays slowly into technetium-

99m, the isotope that the hospitals use. A hospital 

can ‘milk’ technetium-99m from the generators 

for around a week. The production of medical 

isotopes thus requires an entire chain, that must be 

performed within a short time.

BR2 capacity increased
With five of them, the research reactors are only 

just able to satisfy the worldwide demand for 

radioisotopes. This situation is already not ideal, 

and moreover the reactors are also regularly 

stopped for repair or maintenance. Last year  

the production of isotopes even stopped when  

a number of reactors shut down at the same time, 

some planned beforehand, others after unexpected 

breakdowns. In 2010, a long-term period of 

maintenance is planned for both the Canadian  

and the Dutch reactors. 

In 2009 SCK•CEN thus decided to increase its 

production of molybdenum-99. The research centre 

operates more production cycles per year (from 

five to six) and has also physically increased the 

capacity of the BR2 reactor. Last year two new 

irradiation holders were built to increase the 

existing holders in the BR2 reactor. The specialists 

did everything to complete this project in record 

time. In just seven months the entire project was 

completed, from engineering through construction 

to installation and training. The expansion has  

been operational since the spring of 2010, and  

in the first quarter of 2010 the first cycle was 

operated. The result: while the BR2 reactor in 2009 

(only) accounted for 15 % of world production,  

in 2010 this will rise to 25 %, with a peak capacity  

of even 65 %.

The capacity increase at SCK•CEN was done in 

agreement with European partners that handle 

the irradiated uranium targets (IRE and COVIDIEN) 

and the operators of the other isotope producing 

reactors. 

Future production assured
The reactors that produce radioisotopes were all 

built at the end of the 1960’s for research purposes. 

The end of their lifetime is thus in sight. The security 

of supply of medical isotopes in the longer term is 

a great concern. Investment is thus required in new 

facilities for the production of medical isotopes. 

SCK•CEN is currently preparing a completely new, 

state-of-the-art multidisciplinary infrastructure. 

The MYRRHA reactor (see page 24) will take on the 

isotope production of BR2 as of 2023. 

The most important European players also signed 

a position paper in the spring of 2010 to formalise 

their cooperation and to assure the supplies  

of radioisotopes. SCK•CEN also advocates a fair 

payment distribution for all users of medical 

isotopes on a European level.

		 	 The	radiation	capsule	for	the	production		

	 of	radioisotopes	is	loaded.

  Last year SCK•CEN built two new irradiation holders  

for the BR2 reactor. Our specialists did everything  

to complete this project in record time. Since then,  

SCK•CEN has accounted for a good 25 % of the world  

production of medical isotopes (molybdenum-99).    
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