Cyclotron production of 99mTc from highly enriched 100Mo
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Introduction 

Technetium-99m is the most often used radionuclide in nuclear medicine. Current global crisis of 99Mo supply force the search for alternative sources of 99mTc. One of the most promising and intensely progressing  in the last few years is the use of proton accelerators and highly enriched targets of 100Mo. The biggest advantage of this method is the absence of high level active wastes, while the disadvantage is a very short processing and delivery time required. 
Our goal was to develop technology suitable for 99mTc production in a medical cyclotron.
Material and Methods

Molybdenum target was prepared by pressing metal powder containing 99.815% of 100Mo (Isoflex, USA) into pellet of 12 mm in diameter and mass of 0.723 g. After sintering in hydrogen atmosphere at 16000C for 60 min [1], the pellet was loaded into aluminum holder which was mounted in GE PETtrace 840 cyclotron (at HIL, University of Warsaw) proton beam and irradiated for 2 h at 2 µA current to total activity of 1.6 GBq at the EOB. Irradiated target was dissolved in 30% H2O2 and alkalized with 10M NaOH to ﬁnal concentration of NaOH not less than 2 M in the total volume of 19 mL. After target dissolution 99mTc was separated in 3 columns connected in series containing AnaLig Tc-02, Dionex in H+ form (On-Guard II H; Dionex) and Alumina A cartridge (Waters) [2, 3]. The solution consisting of 100Mo and 99mTc in 2 M NaOH was loaded on the ﬁrst column containing 100 mg of AnaLig-TC-02 resin at the ﬂow rate 0.4 mL/min. Before elution of 99mTc, the column was fed with 3 mL of sodium hydroxide and subsequently with 2.0 mL of water. The 99mTc was recovered in 5 mL of water and further it was passed through the cation exchange column where it was neutralized and 99mTc was trapped on a small Alumina A cartridge. Finally 99mTcO4 - was eluted from the alumina column using 5 mL of 0.9% NaCl. The contents of 99mTc in all collected fractions and retained on the column were measured with dose calibrator Capintec CRC-55tR, while the content of 99Mo was determined by (-spectrometry.
Results and Conclusion
Irradiation of target containing about 0.700 g of 100Mo pellet  resulted in 99mTc activity up to 1.6  GBq at the EOB. The 99mTc recovery yields amounted to 76% and losses of 99mTc were less than 7.8%, 13.1% and 2.1% at each column, respectively. The ICP-OES, thin layer chromatography used for the quality assessment of separated 99mTc product confirmed that 99mTc was free from Mo, the level of elemental impurities was within the limit for 99Mo/99mTc generator, radiochemical purity was above 99.5%, complying to the requirements of the new proposed Ph. Eur. monograph No. 2891 on Sodium pertechnetate (99mTc) injection (cyclotron-produced) (Pharmeuropa).
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