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This overview will provide a broad summary of basic scientific and clinical problems to 
motivate the development of new MRI techniques to image tissue anatomy and microstructure. 
The presentation will identify several key areas of investigation, guided by the following topics:  
 

• Preclinical anatomical and microstructural studies for biomarker discovery 
• Novel structural properties of tissue that are elucidated by MRI techniques.  
• Large-scale preclinical phenotyping with MRI.  
• Combining morphology with quantitative MRI 
• Preclinical drug testing and drug discovery 
• Anatomy and microstructure in contrast agent development with preclinical imaging 

 
This presentation will provide background for the following discussions of quantitative 
susceptibility mapping, diffusion-weighted imaging, and will provide a motivation for 
development of fully quantitative, 3D imaging analysis of tissue.  
 
Finally, this overview presentation will provide specific examples of the impact of preclinical 
anatomical and microstructural imaging on human health. Specific diseases, including 
neurological disease, cancer, liver disease, metabolic and renal disease, and cardiovascular 
disease will be discussed. Technological breakthroughs will be highlighted that are enabling 
high-resolution MRI for preclinical studies of these diseases. 
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