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Title:  Targeted Delivery of Gd-Based Contrast Agents for MR Molecular Imaging 
 
Target audience:   Researchers in the area of MRI contrast agents and molecular imaging and  
   radiologists and clinicians specialized in cancer and cardiovascular diseases. 
 
Objectives:  To be familiar with the challenges for molecular MRI, the delivery strategies of  
   contrast agents for molecular MRI, stability, biodistribution and safety   
   considerations of targeted MRI contrast agents, methods for determining the  
   stability of Gd(III) based contrast agents. 
 
MRI is a powerful medical imaging modality and provides high-resolution three-dimensional 
visualization of anatomical structures of soft tissues in the body.  However, contrast enhanced MRI has 
not been effective for clinical molecular imaging because of its low sensitivity and lack of safe and 
effective targeted MRI contrast agents.  Molecular MRI requires the delivery of a sufficient amount 
contrast agents to molecular targets to generate detectable signal enhancement.  This presentation will 
discuss different strategies of delivering Gd(III) based MRI contrast agents for molecular imaging, 
including small molecular and nanosized targeted contrast agents.   
 
Safety is a major concern for design and development of Gd(III) based MRI contrast agents. Stability, 
biodistribution and elimination of Gd(III) chelates are the essential parameters for the safety of the Gd(III) 
based MRI contrast agents. Chelation structure determines the stability of Gd(III) based contrast agents.  
Generally, macrocyclic chelates have much higher chelation stability than linear chelates. Some of 
commonly used methods for evaluating the stability of Gd(III) based MRI contrast agents will be 
discussed.  Size of contrast agents has a crucial impact on the pharmacokinetics, biodistribution and 
elimination of MRI contrast agents.  Complete excretion of the contrast agents should be achieved in 
order to minimize any potential toxic side effects.  Examples of different Gd(III) based contrast agents 
will be used to discuss the safety issues in the delivery of Gd(III) based contrast agents for molecular 
imaging. 
 
Selection of molecular targets is another key for delivery of targeted contrast agents for effective 
molecular imaging.  Solid biology of the molecular targets is the necessity of selecting targets for 
molecular imaging.  Selection of molecular targets should be supported by strong biological and clinical 
evidence and associate with certain diseases.  They should also be abundant and accessible for binding of 
contrast agents.  An example of designing of small molecular MRI contrast agents specific to an abundant 
biomarker of malignant tumors will be used to discuss the significance of target selecting for molecular 
MRI.   
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