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Abstract
Introduction: We developed a new fully automated method for the radiosynthesis of [18F]fluorocholine by modifying the commercial
2-[18F]fluoro-2-D-deoxy-glucose ([18F]FDG) synthesizer module (GE TracerLab MX, formerly Coincidence).
Methods: [18F]Flurocholine was synthesized by 18F-fluoroalkylation of N,N-dimethylaminoethanol using [18F]fluorobromomethane
as fluoromethylating agent. [18F]Fluorobromomethane was produced by reaction of dibromomethane with [18F]fluoride, assisted by
Kryptofix 2.2.2.
Results: After purification on solid-phase extraction cartridges, the [18F]fluorocholine was obtained in 15–25% radiochemical yields (decay
not corrected), with more than 99% radiochemical purity. Specific activity was more than 37 GBq/μmol. Synthesis time was less than 35 min.
Conclusion: This new automated synthesis technique provides high and reproducible yields that could be dedicated for routine use with the
same [18F]FDG disposable cassette system.
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1. Introduction
Choline is a natural ammonium salt, used in all cells as a
precursor for the biosynthesis of phospholipids, which are
essential membrane components. Choline is transported into
cells, trapped and then metabolized into phosphorylcholine,
which is rapidly used for synthesis of membrane phospholipids [1]. Tumors are characterized by enhanced cell
proliferation and increased cell membrane component
metabolism, increasing choline uptake. In vivo positron
emission tomography (PET) molecular imaging detects the
biochemical pathways of altered cell function. In human
oncology, the most commonly used radiopharmaceutical
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tracer is 2-[18F]fluoro-2-D-deoxy-glucose ([18F]FDG). It has
been suggested that [18F]FDG PET shows less sensitivity
and specificity for certain tumors, such as prostate carcinoma
[2]. It has been demonstrated that [11C]choline is a very
effective tracer for imaging various human brain, lung or
prostate tumors [3,4]. Due to the short half-life of carbon-11
(20 min), however, it is difficult to use [11C]choline in
routine imaging. In 2001, DeGrado et al. [5,6] reported a
method for synthesizing [18F]fluorocholine via intermediate
[18F]fluorobromomethane. Fluorine-18 is considered to be
an ideal positron-emitting nuclide due to its moderate
physical half-life (110 min). [18F]Fluorocholine has a longer
half-life than [11C]choline, which should facilitate diagnostic
imaging by PET.
To meet the strong demand for [18F]fluorocholine, we
decided to develop a reliable high-activity synthesis
technique for [18F]fluorocholine for human injection. From
a practical point of view, TracerLab MX modules [7], in

