ORGAN REENGINEERING
There are over 123,000 patients on the organ transplant waiting list in the United States. That
number increases by 5 percent every year. Tens of thousands of people die waiting for organs,
while even more are not even placed on the waiting list. One possible solution to the donor
organ crisis is developing tissue-engineered grafts in the lab.
Our group at Shriners Hospitals for Children ― Boston was the first to establish the whole liver
engineering approach to creating grafts that are transplantable and may potentially serve as
alternatives to donor livers. Researchers use donor livers that are not deemed suitable for
transplantation because of poor quality or excessive damage during storage. After removal of
the dead cells by a process called perfusion decellularization, the resulting extracellular matrix
scaffolding is used to recreate the native liver architecture using fresh and healthy liver cells.
Having established the technology in a small animal model, our current efforts focus on scaling
up to human livers, regenerating liver tissue from human induced pluripotent cells and improving
the blood compatibility of the grafts.
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Figure captions
Fig 1. Rat liver during decellularization.
Fig 2. Network of blood vessels in the liver is preserved upon decellularization; venous (blue)
and portal (red).
Fig 3. Human hepatocytes derived from human embryonic stem cells.
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