Report from the lab: UNAM cyclotron facility current status and perspectives
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The first cyclotron in Mexico arrived in the late 1990s to the Faculty of Medicine of the National Autonomous University of Mexico (UNAM). Due to a rigging accident the cyclotron was returned to factory and a replacing equipment was shipped and successfully rigged in 1999. We are talking about a self-shielded CTI-RDS 111 cyclotron with targetry for the production of PET radionuclides belonging to the main sequence CNOF. Acceptance testing was performed in March 2001 and the first FDG-PET scans in humans were accomplished in January 2002.

With the increased demand of FDG and other PET radiopharmaceuticals one of the beamlines was upgraded in 2008 to an Eclipse HP (Siemens) configuration, which included a new ion source that increased the beam current from 40 to 60 (A, and a new target carrousel to accommodate four high power gridded-targets designed to operate under high pressure conditions (>1000 psi), eliminating the need of a helium recirculation cooling system. The original silver target bodies used for the production of 18F-fluoride were replaced by body targets machined in tantalum (Ta). These upgrades resulted in a twofold increase of the production yield of highly reactive 18F-fluoride and the frequency of target rebuilding was greatly diminished.

In 2011 the second beamline was upgraded to the same Eclipse HP version, including in this upgrade a system for the irradiation of solid targets for the production of mettallic radionuclides (Fig. 1). This cyclotron has a busy schedule of rutine production of 18F (F- and F2), 11C, and 13N for the production of a broad pallete of radiopharmaceuticals for clinical and preclinical applications. Regarding metallic radionuclides only 64Cu and 66Ga are produced, mainly for research and preclinical applications, exploring their potential as theranostic radionuclides. 64Cu in the chemical form of copper dichloride is currently used for clinical protocols in oncology and neurology (Parkinson’s disease).
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Figure 1. Original eight-position target carrousel of the RDS 111 version (left) and the new four-position carrousel of the Eclipse HP version (right), holding the system for the irradiation of solid targets.
Nowadays there are seven cyclotrons operating in the country (4 of them in Mexico City) and over fifty PET/CT scanners (half of them in Mexico City). The UNAM’s cyclotron facility is a national and regional reference center and by far is the major producer of PET-radiopharmaceuticals in Mexico, maintaining the forefront in applications of PET molecular imaging.

After more than 15 years of heavy operations we foresee the need of a new cyclotron in the close future. A new cyclotron will bring a relief to the heavy schedule of the current cyclotron and will allow our National University to continue innovating and leading PET molecular imaging applications in Mexico. This project is under review and we are confident that will be materialized in the near future.
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