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Although the use of radionuclides for therapeutic purposed goes back to about 60 years ago, 
but interest in this therapy is rapidly increasing in the field of nuclear medicine. The 
introduction and acceleration of such techniques require the continuous availability and 
acceptable cost of therapeutic radionuclides and radiopharmaceuticals. 

Most of therapeutic radionuclides, are reactor (Ho-166, Lu-177 Sm-153, I-131…) Produced 
ones which makes the generator produced radionuclides such Y-90, is more convenient to 
start with for developing therapeutic radiopharmaceutical in countries where there are no 
reactor. 

Ytrium-90 is an important radionuclide for radioimmunotherapeutic and for 
radiosynviorethesis. It is pure single high energy beta emitter (Ep=2.3 Mev), decaying to 
stable Zirconium -90 with half-life of about 64 hrs. It is availability, as generator products 
resulting from the decay of the long lived strontium-90 ( T1/2  = 28y)has increased its 
importance in nuclear medicine and accelerated its applications. 

The AECS has initiated wide Programme for development and production of 
radiopharmaceuticals for covering local and regional demands of nuclear medicine. 

Existed facility including Cycltron ( cyclon 30 IBA), technetium -99m generator and kits 
production lines and iodin-131 dispensing and labeling plant, needs to be enhanced by more 
therapeutic products. The absence of nuclear reactor for radionuclide production makes the 
generator technology to be a convenient choice. Therefore, Ytrium-90 radiopharmaceuticals 
were targeted and 90Sr/90Y generator was developed for these purposes. 

Several designs of Ytrium-90 generator were developed according to different separation 
techniques, such as solvent extraction, ion exchange, supported liquid membrane and 
electrodeposition, and each has deferent characterizations and Performances. We found that 
extraction Chromatography by 18C6 Crown ether loaded on Teflon resins (Sr-Spec) is very 
convenient for Production of ultra high pure ytrium-90. 

Considering the specific characterizations of  Sr-Spec resin which Show, that the higher 
distribution  coefficient of strontium laoke place in 3M nitric acid solution (Fig 1.), while it 
drops dramatically with decreasing the acidity. The distribution coefficient of Yttrium 90 at 
this concentration is almost Zero. This makes the Separation of Yttrium from strontium in 3M 
nitric acid is near ideal. 

Column study showed that almost complete separation of Yttium-90 from strontium -90 could 
be achieved by using column (0.8   X    31   cm) containing about 3gr of Sr-Spec resin. But 
due to technical Considerations such as recovery, of striontium-90 minimizing the volume of 
the resin was distributed a more than one column. 
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Separations were carried out on one, two and three columns, (0.4x21Cm) each contains one 
gram of resin are used as safety columns for further purification. For purification we used 
(AG 50W X12) resin to remove any traces of organic materials and trace element present. 5 
mCi was taken from yttrium90 for quality control using Sr –spec column. The breakthrough 
of 90Sr was more than 10-7. 

Figures (2-3) show the elution curves. The eluate volume increases with the number of 
columns but strontium break through decreases. 

These results led to consider the three column designees. 

 

Elution curve for y90 eluted by 3M HNO3 solution 
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