
November – 2007

Building heart muscle on a thin film may lead to a variety of valuable medical applications. The one highlighted in this month’s What A Year! story is the testing of drugs for their affect on the heart, in order to reduce the chances of repeating a Vioxx®-like reaction.  But several other possibilities are also listed.

* * * * *

1. What was the problem highlighted by Merck’s recall of Vioxx®? There is a conflict between (a) demand for a drug that would help relieve the pain of rheumatoid arthritis and (b) the need for extensive testing for side effects – including heart effects. The FDA approved drug that would later have to be recalled, after it was shown that increased heart problems occurred among Vioxx users.
2. How do Dr. Feinberg and his colleagues in Dr. Parker’s lab get the muscles onto thin film? They print a shape on the film with protein called fibronectin and then grow heart muscles in the fibronectin.

3. In particular, what type of muscle is discussed in this month’s story? Heart muscle grown from cardiomyocytes is the main subject of the story.

4. What is the research source of this muscle tissue? The muscle tissue comes from animal heart tissue.

5. Define motor protein. Motor proteins are the tiny muscle fibers that make up muscle cells. They are called motor proteins because they are capable of movement.

6. If one molecule of ATP can move a muscle cell 5 nanometers, how many molecules of ATP were theoretically used to move the muscle cell one meter? 200 million molecules of ATP were used. Of course, in actuality it’s not that simple – this is just to confirm that students understand 5 nanometers as 5 billionths of a meter.

7. Describe the “sandwich” created by the Harvard researchers. On the bottom is the thin plastic film, next the layer of the protein fibronectin, and then the layer of cardiomyocytes.

8. Specifically, what role does fibronectin play in the film sandwich? It attaches the muscle tissue to the thin film and acts as a support.

9. In what way could thin films like the one in this month’s story be used to investigate other conditions? Some of the examples cited include creating diseased heart muscle to compare to healthy muscle so that medications could be tested in both healthy patients and those with disease. Vascular smooth muscle could be grown for help with vascular disease; and even skin cells could be grown for grafting.
10. What is Dr. Feinberg’s specialty? Adam Feinberg is a materials engineer.

* * * * *

In the story we note that sugar is broken down into ATP to give energy to the body’s cells. You may want to point out to students that they need not eat processed sugar or sugary foods to get the sort of sugar they need for energy creation.  This would be a good opportunity to talk about nutrition and the way the body actually converts the different kinds of foods we consume into the energy we need, and what happens to the “leftover”. What A Year! for May 2007 on Obesity & Diabetes may be helpful here. (link to http://www.whatayear.org/05_07.html) 

Dr. Feinberg in our story used animal cardiomyocytes. Students interested in ongoing research could try to discover how stem cells can be used and could learn whether human cells have been used in any similar research and applications.

Teacher Guidance


A FILM STRIP THAT COULD SAVE YOUR LIFE – Growing muscle tissue on thin films in the laboratory of Dr. Kevin Kit Parker and his colleagues at Harvard University. 














