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Although MRI is a powerful modality combining high spatial resolution and penetration 
capabilities, owing to its intrinsic low sensitivity it is rarely used for early diagnosis of 
pathologies and follow-up of treatment efficacy. Among the recently proposed 
hyperpolarized species which NMR signal is multiplied by several orders of magnitude, 
xenon has a special place, not only because it is a non toxic free diffusive tracer, but also 
because it exhibits a large variation of its NMR parameters (Tl, chemical shift for instance) 
according to the local environ ment. This is the reason why for several years we produce 
laser-polarized 129Xe and use it as a biological probe. In our applications, xenon is used 
alone, or functionalized by dedicated molecular systems for which it has a high affinity.1 
ln the first approach, using xenon in cell suspensions, we have shown that on the 129Xe 
NMR spectrum the presence of a signal specific of the inner cell compartment is not 
reserved to the peculiar case of red blood cells, but can be extended to various eukaryotic 
and prokaryotic cell types.2 The monitoring of its NMR parameters and of the exchange 
between the two populations opens up promising perspectives for the study of 
intracellular properties, applied, for instance, to cell toxicology or cancer research. 
ln the second approach where xenon is reversibly encapsulated in molecular hosts 
decorated with biological ligands or reactive groups,3 several types of such 129Xe NMR
based biosensors have been conceived and studied. In this field the cell uptake of such a 
transferrin biosensor cou Id be demonstrated.4 Bimodal (fluorescence-NMR) and/or smart 
sensors have also been proposed.S-
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The handling of the intense and out-of-equilibrium xenon magnetization requires the 
understanding of the induced non-linear effects1 and the development of fast NMR/MRI 
sequences.8 
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