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A stable complex of radionuclide with suitable chelator is one of the key components in design of the radio-
pharmaceuticals for nuclear medicine. In certain cases the radioactive daughter might be fully or partially
released from the complex due to so-called ‘after-effects’, which create the challenges in application of such
radiopharmaceuticals [1]. The after-effects strongly depend on the decay mode, chemical difference of parent
and daughter radionuclide and the choice of the chelate.

44gSc presents a particular interest for application in nuclear medicine as a positron emission tomography
(PET) agent due to its favourable nuclear properties, such as t1/2 = 3.97 h, EB+max = 1.47 MeV, branching
ratio 94.3 % P+ [2]. However, due to short half-life 44gSc has limitation in transportation and carrying out
longer pharmacokinetic studies. 44mSc (t1/2 = 58.61 h) decays by isomeric transition (IT) into 44gSc accom-
panied by 12% of conversion electron emission, which can cause a partial release of the daughter 44Sc from
the chelate complex. The after-effects in 44mSc/44gSc pair can be considered as an advantage in the context
of the generator to produce a radiochemically pure 44Sc, and disadvantage in case of in vivo generator [3,4].
In present work, 44mSc/44gSc generator based on the radiolabeling of DOTATOC and C-18 cartridge with
both metastable and ground state of scandium-44 was designed and tested. Both isotopes were produced via
44Ca(p,n)44m,gSc reaction from natural calcium target irradiated at TR13 MeV cyclotron at TRIUMF. The fi-
nal product was purified using solid ion-exchange chromatography and radiolabeled with 10-4 M DOTATOC.
Further analysis was performed using instant thin layer chromatography (iTLC) and gamma-spectroscopy
with HPGe detector.

The yield of the daughter isotope release was equal to 9.68+1.15%. This result demonstrates not only fundamen-
tal importance of the after-effects in nuclear medicine, but also its impact on the radiopharmaceutical synthe-
sis. Moreover, the production of the parent 44mSc via other routes (e.g. 41K(o,n)44mSc, natTi(p,2pxn)44mSc
using medium and high energy protons, 42Ca(a,pn)44mSc) would give the opportunity for generator source
of 44gSc to enable transport and kit labeling synthesis directly in the medical facility.
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