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Genetic mutation based metabolic diseases significantly reduce quality of life for hundreds of millions of people in the world and

account for 70% of child hospitalizations and 10% of adult hospitalizations. There are hundreds of such diseases, including diabetes,

cystic fibrosis, sickle cell anemia, hemophilia, and thalassemia. Many of them involve the liver due to its central role in metabolism.

Gene therapy is a promising treatment strategy for these diseases, potentially curing them by inserting functional genes (i.e., a

functional portion of a DNA sequence) into a portion of cells within the target organ, for example, liver cells, thus correcting the

inherited metabolic discrepancy. Only a small fraction of liver cells (hepatocytes) need to be converted, for example, about 5% in the

liver, in order to produce therapeutic gene products sufficient to cure Type 1 diabetes. Gene therapy is also being actively investigated

for curing diseases involving vascularized tissue mass bodies, e.g., cancer tumors.

The Invention

UW-Madison researchers have developed a "localizable" liver gene therapy system that substantially reduces the escape of the gene

vectors from the tissue mass or organ, e.g., the liver, such that the waste of vector through systemic dilution is minimized, which also

limits undesired immune reactions. The device uses two inflatable balloon catheters that deliver a volume of vectors into a contained

length of blood vessel to precisely deliver a high concentration of virus to the surrounding tissue. The high concentration of virus to a

small, contained volume of tissue increases the uptake of vectors with reduced vector loss. While the contained length of vector delivery

would seem to be counter to the intent of treating a large amount of tissue, parallel electrodes used in conjunction with vector delivery

produce increased cell membrane permeability for viral vector transport in the tissue region between the electrodes offsetting this

localization of vector delivery and improving uptake of the vector.
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