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Abstract 

MR molecular imaging is non-invasive and enables the visualisation of molecular process in 
living organisms. There are several ways to improve contrast enhancement in MR molecular imaging: (1) 
the application of contrast agents and (2) molecular dynamics, and (3) pulse sequence modification.  We 
have been focusing on the development of T1 and T2 dual-modality contrast agents and relaxation 
enhancement in cellular environments. The first goal is to design new contrast agents that provide novel 
contrast in biological environments. The second goal is to understand the molecular dynamics to enable 
the diagnosis of clinical diseases such as liver fibrosis. We have assessed the feasibility of using the 
wash-out slope of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) as a non-invasive 
marker to assess changes in intrahepatic vascular resistance and fenestration during liver fibrosis. The last 
goal is to utilize our new frequency lock-in suppression technique to develop “coloured” images, which 
results in an image with frequency information. In the end, our ultimate goal is to combine all methods, in 
conjunction with the frequency lock-in suppression technique to enhance the contrast in DCE-MRI. This 
will allow clinical MRI to be conducted with lower contrast agent dosages as well as making MRI a more 
powerful diagnostic tool. 
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