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There has been increasing interest in four radioisotopes of terbium with the potential for use in nuclear
medicine: 161Tb emits therapeutic beta and Auger particles; 155Tb emits gamma-rays suited to Single-Photon
Emission Computed Tomography (SPECT); 152Tb emits positrons suitable for Positron Emission Tomography
(PET); and 149Tb emits alpha particles suitable for therapy. Their identical radiochemistry means they can
be used as a theranostic set, combining therapy and diagnostic imaging with a single pharmaceutical. This
allows for more personalised therapy, as more accurate patient dosimetry can be achieved.

This work focusses on the diagnostic isotope 155Tb. Samples of 155Tb were produced and collected at CERN-
ISOLDE andMEDICIS andwere sent to the UKNational Physical Laboratory for new primary activity standard
measurements. These primary standards permitted traceable activity measurements, which were applied to
imaging conducted at The Christie NHS Foundation Trust. This provided the foundation for the first quanti-
tative SPECT imaging of 155Tb.

Solutions of 155Tb were used to perform SPECT studies on a clinical scanner at The Christie NHS Foundation
Trust, using energy windows centred on the 45, 87 and 105 keV gamma emissions. Validated Monte Carlo
simulations of the full SPECT acquisition were performed to optimise the scatter correction for each win-
dow. Imaging measurements were used to compare the activity recovery given by each energy window, to
determine the best imaging parameters for clinical quantitative 155Tb SPECT.
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