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Introduction
Cu-61 (t1/2=3.33 Hr, 61% β+, Emax = 1.216 MeV) is being studied as a possible alternative to 68Ga for PET imaging of tumor-seeking biomolecules. As compared to 68Ga, 61Cu has the advantage of lower maximum positron energy (Emax = 1.216 MeV vs 1.899 MeV for 68Ga), and a longer half-life (3.33 hr vs 68 min for 68Ga) that allows for efficient production, labeling, and delivery to the imaging center.  The production of chelation-based 61Cu radiopharmaceuticals has been demonstrated in several centers[1].

Production
Various routes of production of 61Cu with medical cyclotrons have been presented[1,2], but, for the high Mbq quantities at a high specific activity needed for routine imaging, proton bombardment of 61Ni enriched targets using the 61Ni(p,n)61Cu reaction, offers several advantages to include higher activity and better radionuclidic purity.

All production methods of 61Cu result in the formation of long-lived contaminants which must be separated from the 61Cu prior to labeling with the biomolecule of interest [3].

Analysis
This work reports on the quantification of long-lived contaminants from 61Cu produced from a 99.42% enriched 61Ni target on a Niobium backing.  Samples of 61Cu labeled biomolecules were collected at the End of Synthesis (EOS), and the initial 61Cu activity was determined with a medical dose calibrator.  The 61Cu was allowed to decay for two days, and the samples were counted on a high-resolution gamma spectrometer which was provided with the library of isotopes shown below (Ortec Gammavision). The  printout was carefully scrutinized to ensure there were no unidentified peaks that could represent additional isotopes were present and to eliminate incorrect associations of observed lines with contaminants (e.g. 511 keV). The contaminant load in Bq contaminant/MBq 61Cu at EOS, and at expiry were then determined and reported. Finally, the total contaminant load (sum of the individual contaminants) was reported.

Conclusion
The following panel of long-lived contaminants have been identified in cyclotron-produced 61Cu: 57Co, 58Co, 60Cu, 64Cu, and 48Sc.  Of these, 58Co is the dominant contaminant observed. 61Cu appears to be a viable PET imaging isotope for labeled biomolecules. 

References 
1. Fonseca, A.I., et.al. (2022) Production of GMP-Compliant clinical amounts of copper-61 radiopharmaceuticals from liquid targets, Pharmaceuticals 2022, 15,723.
2. McCarthy, D.W., et.al.(1999) High purity production and potential applications of copper-60 and copper-61, Nuclear Medicine and Biology, Vol 26, pp.351-358.
3. Svedjehed, J.(2020) Automated, cassette-based isolation and formulation of high-purity [61Cu]CuCl2 from solid Ni targets, EJNMMI Radiopharmacy and Chemistry, doi.org/10.1186/s41181-020-00108-7.
