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The major aim of each MRI manufacturer is to produce the system generating the highest 
possible signal-to-noise and maximum spatial resolution within the shortest possible time. At 
the same time the size, weight and power consumption of the system are not of great 
importance. A concept of MRI on the International Space Station (ISS) supported by the 
Canadian Space Agency (1) requires a different approach due to  weight, size and power 
consumption constrains associated with the system suitable for ISS. The shipment to the ISS 
cannot exceed 800 kg and its total dimensions must be less than 2014x1046x850 mm. 
Furthermore the power consumption must be low. Production of a system fulfilling these 
requirements is very challenging. The heaviest part of each MRI system is the magnet, which 
weight is in the range 4 tones, for 1.5 T superconducting magnet, and 17 tones for 0.35 T 
permanent magnet.  The total weight of electronics is usually about 300 kg, 60% of which  is 
the weight of gradient and RF amplifiers. With these figures in mind, it is hard to imagine, that 
the weight of a classical system could allow transportation of the MRI system to ISS. A 
solution seems to be a combination of two new technologies: (i) the lightweight Halbach 
magnet developed by AMAG – Dr Krzysztof Turek in Poland and (ii) the Transmit Array 
Spatial Encoding Radio Frequency (TRACE RF) developed by the National Research Council 
of Canada, Institute for Biodiagnostics (2,3). The first technology reduces drastically the 
weight of the magnet and the second one allows elimination of the heaviest and the most 
power consuming gradient coils and gradient amplifiers. Base on the theoretical calculations 
and preliminary tests it was found (4) that production of such a system is indeed possible. The 
results showed that a 0.15 T Halbach magnet system for the whole body MRI of the weight of 
only 700 kg and dimensions suitable for transportation to ISS could be constructed.  The 
utilization of the gradient-free TRACE MRI (3) allows reduction of the total weight of the 
electronic components to below 100 kg. Thus the total weight of the entire whole body MRI 
system can be less than 800 kg. 

The development of a system for MRI in the space would allow to explore the limits of MRI 
physics and technology. The space MRI system would be a powerful tool for astronaut’s 
diseases diagnosis and treatment monitoring, as well as a registration of physiological 
changes due to zero gravity, such as bone losses. However what seems to be even more 
important is that the new technology could be utilized for developing light, portable and easy 
to use MRI systems for the use on Earth. 
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Molecular Imaging: Nanobodies meet Nanoparticles 
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Molecular imaging is one of the most advanced platforms for biosensing that enables 
simultaneous determination of both anatomical localization and quantitative changes of target 
biomolecules or specific cells in a living organism.  The development of techniques for the 
molecular imaging of tumours promises not only to distinguish cancerous from non-cancerous 
cells, but to provide information on molecular characteristics of malignant cells that can guide 
the selection of treatment protocols and provide means for monitoring their success.  

The emergence of nanosynthesis technology provides new materials with distinct physical 
properties for a broad spectrum of imaging modalities.  Some of these include 


