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Terbium-149 production: a pragmatic view of its
preparation for medical application

Terbium-149 has been proposed as an attractive candidate for Targeted Alpha Therapy (TAT) in nuclear
medicine [1], due to its favourable physical decay properties (T1/2 = 4.1 h, Eα = 3.97 MeV, 17%; Eβ+ mean =
720 keV, 7%) [2]. While preclinical studies continue to demonstrate its therapeutic potential [3-5], it was also
shown that it can be used for positron emission tomography [4]. The absence of daughter nuclides emitting
relevant quantities of α-particles, an advantage over other radionuclides envisaged for TAT, make it a promis-
ing radionuclide, despite its limited development to date.
Terbium-149 has been produced at CERN-ISOLDE via spallation in a tantalum target induced by high-energy
(1.4 GeV) protons, followed by diffusion, effusion and ionization of the spallation products and subsequent
on-line mass-separation. The mass 149 isobars have been collected in zinc-coated gold/platinum/tantalum
foils and shipped to Paul Scherrer Institute (PSI), where terbium-149 was chemically separated from its iso-
baric impurities and the collection material. This was optimized over the last decade using cation exchange
and extraction chromatography, respectively [4-6]. The quality of the radionuclide produced was assessed by
means of radiolabelling experiments (at molar activities up to 50 MBq/nmol with >99% radiochemical purity),
together with γ-spectrometry and inductively coupled plasma measurements. Radionuclidic purity was de-
termined to be up to 99.8%.
The collection ofmass separated-terbium-149 and the subsequent radiochemical separation process has steadily
improved over the years, such that higher activities can be collected and isolated, while the quality of prod-
uct can ensure more efficient labelling of tumour-targeting small molecules. While only CERN-ISOLDE and
TRIUMF-ISAC currently produce this radionuclide with limited available beam time, the interest in the ra-
dionuclide remains high. New facilities (IMPACT-TATTOOS and ISOL@MYRRHA, respectively) plan to up-
scale and produce large activities of interesting radionuclides, including terbium-149, towards medical re-
search and potential clinical application.
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