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Three Decades of MRI and MRS of Bioartificial Liver 
Dr. Jeffrey M. Macdonald, University of North Carolina, Biomedical Engineering Dpt. 
 
Course Goals 
 
1. Review of NMR-Comnpatible Bioartificial Liver 
 A. Cell Suspension Bioreactors 
 B. Cell Encapsulation Bioreactor 
 C. Hollow Fiber Bioreactors 
 
2. Multinuclear MRS 
 A. 31P – bioenergetics, intracellular pH, and phospholipid intermediates 
 B. 19F – Xenobiotic metabolism and calcium concentrations 
 C. 1H – metabolite concentrations 
 D. 13C – Flux measurements 
 
3. MRI 
 A. T1 and T2 -weighted 

1H MRI of cell distribution and quality assurance 
 B. Diffusion weighted  1H MRI of hollow fiber integrity 
 C. Velocity encoded MRI of mass transfer. 
 
4. Concluding remarks. 


