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Introduction
Radiopharmaceutical research and the production of radiopharmaceuticals have a long history at the Research Center Rossendorf. In the past radionuclide production, pharmacological re-search and the pharmaceutical production were located at different places.[1]
The new Center for Radiopharmaceutical Cancer Research was established to centralize the main units: a high current proton cyclotron, a radiopharmaceutical production – GMP unit (hot cells in a class “C” and class “B” clean-rooms) including the quality control, laboratories for PET-radiochemistry, chemical laboratories, laboratories for biochemical investigation inside and outside the controlled area, laboratories for small animal imaging (small animal PET/CT, SPECT/CT, OI, MR) and a laboratory animal facility (mice and rats). The new research complex expands the capabilities for high-end research remarkably.
The cyclotron TR-Flex
The former IBA Cyclone 18/9 cyclotron (Belgium) was in routine operation from 1996 to 2017. It was decided to install a new cyclotron with higher ion energy and higher beam current that gives the possibility to expand the list of radionuclides.
The new cyclotron TR-Flex from Advanced Cyclotron Systems Inc. (Canada)[2] was put into operation in 2017. The cyclotron is equipped with two extraction ports. Both are movable to adjust the energy of the extracted proton beam in the range of 18 MeV up to 30 MeV. Two beamlines are connected behind a combo magnet on the extraction port 1. Two 4 port target selectors are installed at one beamline and the second extraction port. The following targets are installed at the target selectors:
· two [18F]F- water targets,
· one [18O]O2[18F]F2 gas target,
· one [11C]CH4 gas target,
· one [11C]CO2 gas target,
· one 30° and one 90° solid state target.
The TR-Flex is operating stable and reliable meanwhile. Typical parameters of the produced radionuclides are presented. Although, the cyclotron is designed to extract ions in the range of 18 MeV up to 30 MeV it is possible to extract these at lower energies down to 14 MeV at the beamline extraction port. Auto-radiographic measurements at beam energies of 14 MeV and 30 MeV were executed to determine the profile of the proton beam hitting the solid target. First production runs for 64Cu using 14 MeV protons for the 64Ni(p,n)64Cu reaction[3,4] were carried out and evaluated. Further, we present results of the [18F]F2 target upon making several improvements at the gas handling system.
Radionuclide Distribution System
A new Radionuclide Distribution System was developed and installed by the Department of Research Technology of the HZDR. The liquid targets are unloaded through capillaries to a central hot cell. Henceforward the radionuclides can be distributed automatically to the GMP unit and the research hot cells.
The gas targets are unloaded to the selected final hot cells directly. During the transport the Radionuclide Distribution System sets the correct paths and supervises the relevant parameters and interlock system for the radiation protection.
Conclusion
[bookmark: _GoBack]In our contribution we present the new cyclotron TR-Flex including first results of the radionuclide production and beam characterization measurements as well as aspects of the new Center for Radiopharmaceutical Cancer Research including the new radiopharmaceutical production and research infrastructure.
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