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IAEA contribution to radiochemistry for the production of
1 801 radiopharmaceuticals for clinical use

Amirreza Jalilian!, Aruna Korde, Celina Horak and Melissa Denecke
Department of Nuclear Sciences and Applications, International Atomic Energy Agency,
Vienna, Austria

Radioisotopes are the critical component of radiopharmaceuticals, produced via
cyclotrons, research reactors, electron beams and waste sources. Without contribution of
chemical sciences esp. radiochemistry, production of high-quality radioisotopes cannot
be achieved, especially in the case of high specific activity products where a
radioisotope with the highest chemical and radiochemical purity is required (usually
using cyclotrons and reactors). According to IAEA cyclotron database more than 1200
machines are operating worldwide [1], preparing a wide variety of Positron Emission
Tomography (PET) and Single Photon Emission Computed Tomography (SPECT)
radioisotopes in high specific activity as well as carrier free quality. In recent decades
radioisotopes ranging from metals to halides have been prepared through liquid, solid
and gas targets [2]. Their accurate production, separation, quality control is critical for
the preparation of final radiopharmaceuticals in right quality and quantity. Metallic
SPECT radioisotopes including In-111, Ga-67, T1-201, Rb-82m etc. were initially
produced by the cyclotrons, while for PET radioisotopes, historically non-metals such as
F-18,1-123,1-124, N-13, O-15 were initially produced and used in practice [3]. Metallic
PET radioisotopes such as Cu-64, Cu-61, Ga-68, Sc-43,44, etc. are produced and in some
cases routinely used in the radiopharmaceutical production [4,5,6]. All custom
separation techniques from solid phase chromatography, liquid-liquid extraction,
electrophoresis, electrodeposition, sublimation etc. have been wused in the
radiochemistry and radiopharmaceutical sciences and improved in many cases for
integration into automated/robotic modules to avoid radiation exposure and keeping
constant production conditions and yields. On the other hand, routine quality control
techniques for radiopharmaceuticals are widely used such as HPLC, RTLC, FPLC, GC
etc. for production of radiopharmaceuticals in high quality [7].
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