Today's story speaks for itself, and is from the Los Angeles Times (seen in the Seattle Times), regarding artificial bladders grown from one's own cells, and its applications, including its great social significance in kids with spina bifida.  You'll spend some time this month with kids who have neural tube defects -- so I hope that this news story is especially interesting to you.
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A researcher dips a specially constructed biodegradable mold, shaped like a bladder and seeded with human bladder cells, into a growth solution.
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Kaitlyne McNamara, 16, says her bladder transplant has meant a new social life.


Lab-grown bladders show promise for other human organs 

By Thomas H. Maugh II
Los Angeles Times
In a major advance toward the development of artificial organs, bladders made by growing a patient's own cells in the laboratory have been successfully implanted in seven children with spina bifida and shown to function for five years or longer, researchers announced today.

The achievement, reported online in the medical journal The Lancet, marks the first time that artificial organs more complicated than skin and bone have been implanted in humans. It brings much closer the day when scientists will grow new organs for people who have lost them to disease or injury.

Clinical trials of the bladder-building process could begin later this year. The team that invented it is using the same method to grow blood vessels, kidneys, livers and other organs, some of which already have been implanted in animals.

The bladder is a much simpler organ than a liver or a kidney, but the success of the artificial tissues in humans suggests that it may be possible to grow complicated organs and reduce the backlog of patients waiting for replacement organs.

An estimated 54,200 Americans develop bladder cancer each year, and treatment often entails removal of the bladder. Others lose their bladders as a result of congenital defects, diseases, accidents, diabetes and heavy-metal poisoning.

Surgeons now replace the bladder by building a fluid reservoir using tissue from the bowel, but that produces many problems, including re-absorption of toxins, formation of stones, and kidney damage due to pressure buildup in the reservoir.

Dr. Anthony Atala and colleagues at the Wake Forest University School of Medicine have been working to overcome this problem by growing bladder cells in the laboratory, then seeding them onto a polymer scaffold shaped like a bladder.

They begin by removing a small piece of bladder, about half the size of a postage stamp. The tissue has three layers: muscle on the outside, a collagen supporting layer in the center, and specialized urothelial cells on the inside to hold the urine.

The team isolates the muscle and urothelial cells and grows them in the lab for about 30 days. The cells are not stem cells but "progenitor" cells, which have the capacity to grow only into other bladder cells.

Because the bladders were made from patients' own cells, they did not stimulate an immune-system reaction.

Meanwhile, using CT imaging of the patient to determine the size of the bladder, they construct a scaffolding of a biodegradable polymer. The muscle and urothelial cells are seeded onto the exterior and interior of the scaffold and the construct grown in an incubator for another two to three weeks.

Surgeons then remove scarred and diseased tissue from the patient's own bladder and use the artificial tissue to rebuild the organ. As the final step, they wrap the new organ in omentum, a membrane from the interior of the abdomen rich in blood vessels that supplies nutrients and oxygen to the tissue until it can grow its own vessels.

Keeping the cells alive until they can establish their own blood supply has been the major impediment in past attempts to produce bladders. The omentum seems to have overcome this difficulty, said Dr. Tony Khoury of the Hospital for Sick Children in Toronto.

The study's patients all had spina bifida, the result of a birth defect that leads to incomplete closure of the spine. Their bladder tissue is hard, causing high pressures to build up and be transmitted to the kidney, where they cause kidney damage. They also have urinary leakage.

Atala's team transplanted artificial bladders in nine children from 4 to 19 years old. Two of the patients dropped out of the study and could not be followed.

In each of the seven patients studied, however, the tissue functioned successfully, ballooning as real bladders do up to 10 times the normal size as it filled, without increasing pressure. The bladders also stopped leakage.

In all seven patients, kidney function was preserved, the study said. Because of nerve abnormalities caused by spina bifida, the patients still must empty their bladders regularly with a catheter but can avoid leaking in between.

For 16-year-old Kaitlyne McNamara, the transplant has meant a new social life.

At the time of her surgery five years ago, her kidneys were close to failing as a result of her weak bladder. Now, they are working again, and she no longer wears a diaper. Instead, she was waiting for alterations on a champagne-colored dress for her junior prom.

"Now that I've had the transplant, my body actually does what I want it to do," she said last week near her home in Middletown, Conn. "Now I can go have fun and not worry about having an accident."

The technology was developed by Atala when he was at Boston Children's Hospital and that institution holds a patent on the process. The patent was licensed in 2003 to Tengion of King of Prussia, Pa., which was formed to develop the technology.

Gary Sender, Tengion's chief financial officer, said the company has raised $39 million for the project and will apply to the Food and Drug Administration this summer to begin formal clinical trials.

Material from The Washington Post and The Associated Press is included in this report.
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