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Production of Pb-203 from target manufacturing to chemical separation Tl/Pb

Introduction

Why203 Pb? 203 Pb emits a strong 279 keV gamma line and has a half-life of 51.9h.

203

Pb is suited for SPECT imaging.

What else? 203 Pb forms a theranostic pair with 212 Pb which is used for targeted alphatherapy.

Which impurities are to be avoid for 203 Pb production? 201 Pb (t1/2 = 9.33h) is to be avoided and it must be limited during production. The only way to minimize this production is to respect the cooling time of a minimum of several hours for its value to be considered low enough: below 0.07%.

Objectives

The The Tl deposit is suited for the irradiation The calculation predicts that for 5h of irradiation with 50 µAe in the energy range of 32.5 MeV to 30 MeV, it is necessary to cool down for 61h after end of bombardment if the enrichment of 205 Tl is 99.75%. From these parameters of irradiation, 299 mCi can be produced at EOB leading to 133 mCi after 61h of EOB of 203 Pb.

How to separate Tl and Pb to obtain final product of 203

Pb with a high purity?

For routine production of 203 Pb large targets are mandatories. To mimic this and prepare chemistry procedure to separate Pb from Tl, a natural Tl deposit of 13.52 cm 2 and 40 µm of thickness has been manufactured by electrodeposition. The Tl deposit was irradiated at an energy of 32.5 MeV with an intensity of 30 µA for a duration of 1h. A Pb resin from Triskem was used to separate Tl and Pb. 1 mol/L of HNO3 was used to dissolve the deposit and filled firstly in the column with the volume of 150 mL to recover Tl. In a second step, 1 mol/L of ammonium acetate with the volume of 15 mL was filled in the column to recover 203 Pb. To obtain a final product of 203 Pb with a small volume, the solution is dried through evaporation and the residue is dissolved in 2 mL of 0.25 mol/L of ammonium acetate at pH 7.
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Results of final product of 203 Pb and of recycle natural thallium

The final product of 203 Pb has been analysed by y-ray spectrometry and ICP-OES to determine the purity of 203 Pb. The yield rates are determined by using 2 radiotracers, The chemical yield of Pb and Tl are 85% and 82% respectively. The final amount of Tl is 27 µg and for stable Pb, the value is below the detection limit (<4.4 µg).

Conclusion and perspectives

The final product of 203 Pb and the yield rates are in accordance to expectations based on cross sections measurements. The next step is to use 205 Tl to produce very high purity of
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Pb, with less than 0.07% of 201 Pb after several hours of cooling and less than 0.05 µg/mCi of chemical purity of Tl by increasing the volume of Tl elution.