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Bioengineered Blood Vessels
What A Year! for June 2011
One of the dreams of medical research is to create components that can replace damaged or faulty or missing parts of the bodies of humans or other animals. Now researchers are on the brink of testing man-made blood vessels to aid those undergoing heart surgery or on dialysis.
To get the entire story, go to What A Year! and click on the 06.11 icon.
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1. What would be the reasons for engineering artificial blood vessels? How would artificial blood vessels be useful in, for example, cardiac artery bypass surgery?

Cardiac artery bypass surgery is performed to go around or bypass constricted blood vessels that block blood flow to and from the heart. In order to do this, other blood vessels are needed to construct the bypass, which are usually taken from the patient’s leg. This means that cardiac artery bypass surgery actually involves two separate procedures. Furthermore, not every patient has arteries in their bodies that are suitable for this procedure. Artificial blood vessels would make it possible for these patients to have cardiac bypass surgery, as well as decrease the amount of time it takes to do the operation and recover from it, since patients would only have to undergo one, rather than two, surgical procedures.

2. What is polyglycolic acid? Why did the researchers use this material? 

Polyglycolic acid is a type of polymer that degrades easily, and was therefore ideal for developing the artificial tubes (blood vessels). 

3. How are the artificial blood vessels made?

First, the researchers take a real human blood vessel and break it down into its component parts. The cellular components are then grown in culture and used to coat the polymer vessel, made of polyglycolic acid. The cell-coated polymers are incubated for eight to ten weeks, during which time the cells secrete collagen onto the tube and the polymer itself degrades. Finally, the tube is washed with detergent to kill and remove any remaining cells. The result is a tube made of only human cells.

4. What tests did Dr. Dahl and her collaborators perform to ensure that the bioengineered blood vessels were comparable to human blood vessels? What did she find? 

In one test, Dr. Dahl and her collaborators compared the strength of the bioengineered blood vessels to human arteries and veins by seeing how much weight the tissues could hold before ripping. The researchers found that the bioengineered blood vessels performed just as well as the human ones. In another test, the blood vessels were inflated to determine how much pressure they could withstand before bursting. The researchers found that the bioengineered blood vessels actually performed significantly better than the human ones. Finally, the researchers tested the bioengineered blood vessels again after twelve months with similar results.

5. What is the first application of this technology in human patients? What are the problems with this procedure and how might artificial blood vessels improve the results?

In humans, this technology will first be tested on patients with kidney disease who undergo dialysis. In order to undergo dialysis, there must be a connection between an artery and a vein, which is usually made by surgically implanting a plastic tube called a graft. Over time, though, grafts break down, and sometimes multiple surgical procedures are needed to implant the grafts. Using these bioengineered blood vessels could reduce the number of surgeries needed by dialysis patients.





To Think About:





Dr. Dahl and her collaborators are focusing mainly on using their technology to improve the procedures necessary for patients undergoing dialysis and coronary artery bypass surgery. Can you think of other ways in which this technology might be useful in the future?


Dr. Dahl remarked that this research is on the cutting edge of “translational medicine.” What does translational medicine mean? Can you think of some other examples of translational medicine? 


How many different parts of the human body can now be replaced by engineered products? (E.g., artificial hip, heart valve, etc.) At what point would a human being no longer be a human being, because she had so many non-human components? Does that question actually even make sense?


What were the earliest parts of the human body to be replaced by manufactured components? When? How well did they work?











