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Abstract 

The possibility of exploiting the superb anatomical resolution of MRI continues to 

make this modality highly desirable for Molecular Imaging applications in spite of the 

low sensitivity of the currently available contrast agents. Whereas chemists have 

tackled this issue by designing novel structures endowed with enhanced sensitivity, 

important achievements have also been reached by using nanocarriers (e.g. 

apoferritin, LDL or liposomes, etc.) able to deliver a large number of paramagnetic 

agents at the targeting sites. This approach is bringing relevant insights to the 

emerging field of imaging-guided drug delivery (“theranostics”).  Besides 

paramagnetic relaxation systems (e.g. Gd(III) or Mn(II) complexes), two new 

classes of frequency-encoding probes, namely the CEST agents (CEST= Chemical 

Exchange Saturation Transfer) and the class of hyperpolarized molecules, have been 

considered as powerful tools for Molecular Imaging applications. The use of 

frequency-encoding agents has opened the interesting perspective of detecting more 

than one agent in the same anatomical region. Moreover, hyperpolarized molecules 

have the potential for being a real breakthrough as diagnostic agents reporting on 

cellular metabolism and transport across cellular membranes.  
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