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GAMMA-MRI is a 3-year project funded by the European Commission under the Horizon 2020 program. In
this newsletter, we present the main achievements of the project to date. More information will be
available in upcoming newsletters.

THE PROJECT 

OMedical imaging has revolutionized Europe’s healthcare, from diagnostics to treatment plans. Nowadays,
it is impossible to imagine a contemporary healthcare system without its benefits. However, existing
technological aids have been plagued by a lack of sensitivity, low spatial resolution, and poor device
accessibility due to complex technical infrastructures and high costs. 

GAMMA-MRI is a combination of an MRI system with additional gamma detection. As a result, the overall
architecture comprises these two main subsystems: low magnetic field MRI and gamma detectors. Two
synchronized consoles ensure tight integration of both system components. GAMMA-MRI brain scanning
technologies are expected to offer a cheaper, more accurate, and safer solution that can cope with a wide
variety of brain pathologies.

MAIN SCIENTIFIC AND TECHNICAL ACHIEVEMENTS.

The GAMMA-MRI project has achieved an important milestone with the first prototype of the magnet. In
spite of the delays caused by the disruption in the supply chain due to COVID-19 and the war in Ukraine,
the first prototype of the magnet has been constructed successfully and is currently undergoing thorough
testing. The magnet was custom-built by an external supplier based on the exact specifications provided by
the consortium. However, the shims and gradients were built in-house because it was impossible to find a
supplier to do this kind of work.
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Following the tests, we will evaluate the shim / gradient performance and decide on the final efficiency of
these home-made coils.

We would like to remind that the magnet, the coils, together with the MRI console, the gamma acquisition
server and the imaging software, are key components of the GAMMA-MRI human brain scanner under
development.

On the other hand, on the 31st of December 2022, WP3 was finished according to planning. This is good
news since this is the first work-package completed successfully on the project. WP3 covers the simulation
of GAMMA-MRI signals obtained with different acquisition strategies and experimental conditions. In that
sense, we tested the impact of advanced acquisition sequences of RF pulses and B-field gradients on the
GAMMA-MRI signals to define the final prototype's optimal hardware and software configuration.

OTHER INTERESTING NEWS.

·To facilitate work at the laboratory, we have
developed a custom-made NMR and the electronics
board and filters inside a Faraday cage.

Figure 2. The Magnet.

Figure 4. Custom made NMR.
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As part of the gamma source, we developed a complete software suite to facilitate the supervision and
control of the different components of the system, including:

Automatic laser control,
Real-time control of the temperature of the Laser
Control the cooling system of the oven for temperature stability.
Safety interlocks.

https://cordis.europa.eu/project/id/964644

In addition to the main system elements, building a complex prototype like GAMMA-MRI requires a lot of
small components and adaptors that, most of the time, are fungible and need to be replaced with minor
modifications after some testing.

Rather than waiting weeks or months to receive those components from an external workshop and bear
the high cost, we have decided to produce the needed components ourselves using printing machines. This
approach is ideal since it offers much lower cost and faster construction times and, most importantly, has
allowed us the flexibility to do modifications on the fly and keep pace with the research work. No more
delays, orlimitations to correct errors and make minor modifications. Printing machines have been used
mainly to build some magnet components, the detectors' placeholders, the oven, etc.

Figure 6. One of 3D printed the elements of the oven.
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ISOLDE beamline is used for collecting different radioactive samples. In Gamma MRI, it is used to collect
xenon isomers in a thin foil, which is then heated to release the gas and enclosed in a small vial used for
transport.
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Overall, in spite of small delays, the project is achieving good progress. The main system components are in
an advanced state of development and we expect to start the integration phase of the prototype
immediately after the summer. 

Figure 5. ISOLDE Beam line.
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