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Abstract. Magnetic resonance imaging (MRI) is a non-invasive method  
capable of producing high spatial resolution images of body structures and  
identifying injuries. However, conventional MRI systems use large supercon-
ducting magnets (≥ 1Tesla) that require high operating costs, long exam times, 
metal free environments, and are impractical to transport. Portable MRI systems 
using ultra-low magnetic fields in the micro- to milli-tesla range with supercon-
ducting quantum interference device (SQUID) technology have been devel-
oped, but these systems generate low signal-to-noise ratios (SNR), requiring 
very long averaging times to obtain modest spatial resolution. The initial phase 
of this project involved the development of a low field MRI system and resulted 
in the preliminary design of a transportable low-field (0.1 Tesla) MRI system, 
which has the advantages of ultra-low and high field MRI systems while  
avoiding their disadvantages. The current phase of the project is developing a 
small-scale portable low-field MRI system prototype of the full sized system. 
Development of this technology will have significant applications in both 
commercial and military settings. 
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all the features and specifications of the target system (except for the magnet and bore 
size). The imaging field of view will be 1cm x 1cm x 1cm, which will only require 
four channels of digital SQUIDs. This will require the acquisition of a commercial 
small magnet from Magritek, the development of a four SQUID digital chip, and the 
development of cryogenic packaging on a Sumitomo cooler.  

The final phase of the project will focus on developing a 256 channel MRI system 
with a magnet bore diameter of 20 cm x 20 cm x 20 cm for human brain imaging. 

4 Conclusion 

This technology will have broad application in commercial as well as military set-
tings. Low field MRIs will require less power, produce smaller and safer magnetic 
fields and have significantly reduced size and weight factors compared to convention-
al MRIs. As well, additional sensor technologies may be integrated. It will provide 
never-before achieved levels of injury resolution, significantly improving diagnostic 
accuracy and efficiency, optimizing the ‘Golden Hour’ during which critical lifesav-
ing treatments are most effective. Commercially, this will enable greater levels of 
MRI access to a wider patient base not only in hospitals but in clinics and outpatient 
setting as well. First responders will be able to include this technology in their re-
sponse kits to conduct on-site triage during mass-casualty events. Military applica-
tions include providing forward deployed surgical teams the ability to perform highly 
advanced diagnostic assessments before casualties are MEDEVACed to longer-term 
medical treatment facilities. 
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