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Interfering with angiogenesis can starve tumor cells of the nutrients they need. If successful, that effort could kill the tumor. This theory, first proposed in the late 1970s, is now beginning to bear fruit in the form of a possible anti-cancer drug called Lodamin.

* * * * *

To get the whole story, go to www.WhatAYear.org and click on the 12.08 icon.

1. The story looks at cancer as a condition rather than a specific disease. What is that condition? In cancer, normal cells somehow become unregulated and reproduce out of control.

2. Explain the difference between a benign tumor and a malignant tumor. Benign tumors do not interfere with other healthy cells; malignant tumors invade otherwise healthy tissue and can take over and destroy organs.

3. What was Dr. Folkmans’s theory? Tumors create their own blood vessels, to bring them the nutrients that all cells need. If this process, called angiogenesis, could be stopped, the tumor cells would starve and the tumor would die.

4. What unexpected event led Dr. Ingber to a possible breakthrough in cancer treatment? He was culturing endothelial cells in plastic dishes and found that his cultures had become contaminated with a fungus that caused the cells to die. Instead of just discarding the plastic trays, he isolated the fungus and found that it could kill endothelial cells, which made it a candidate as an anti-angiogenesis compound.

5. In particular, how did Dr. Ingber and Dr. Folkman test the fungus Dr. Ingber had found? First they tried it against cell cultures in vitro; then they injected the fungus into mice with tumors and they found that the tumors shrank, as predicted.

6. Their drug, called TNP-470, was effective in hindering tumor growth in patients in the 1992 clinical trial, but the drug trials were stopped because of bad side effects. What were those side effects? The drug produced neurotoxicity – it was getting into patient brains and producing neurological problems including memory loss.

7. Why is it usually difficult to get a cancer drug to work in the form of a pill that that patient takes by mouth? Normally, the strong acids in the stomach attack drugs and render them ineffective.

8. The author uses an analogy to give us a sense of how big a nanometer is. What was that analogy? Also, how big is a meter? A nanometer is to a meter as a blueberry is to the earth – a ratio of 1 to 1 billion. A meter is about 39 inches.

9. What is Dr. Benny’s specialty, and how did that come into play in developing Lodamin? She is a vascular researcher with a background in polymers and drug delivery systems. By wrapping tiny bits of Lodamin in two layers of polymers, she was able to overcome the usual problems with cancer drugs that are taken by mouth.

10. Define the terms hydrophilic and hydrophobic. Hydrophilic means water-loving; hydrophobic means water-fearing.
11. Lodamin was first tested in vitro in capillary cell cultures. Then she and her colleagues moved on to test it against three cancers in mice. What cancers were they, and what were the results? The aggressive cancers against which it was tested were lung cancer, melanoma, and liver cancer. In all cases, tumor growth was inhibited.
12. What were the results of the neurotoxicity tests?
Mice given the drug showed no neurological deficiencies, either in weight change or in the long beam coordination test.

These are the additional ideas proposed to students who want to dig deeper into this topic.


Teacher Guidance


A Series of Rather Fortunate Events. Sometimes years or even decades elapse between a new medical theory and its broad acceptance. And more years may pass before a new drug or therapy arises from the theory’s being put into practice. Lodamin is a potential anti-cancer drug with a 30-year history.








At the end of November 2009, a change in the rate at which people in the US get cancer was reported. What was the news? How were men and women different? What kinds of cancer were most affected? What was most responsible for this change - lifestyle effects (smoking, eating, exercise, e.g.), environmental effects (air pollution, water, industrial chemicals) or medications and medical care (cancer drugs, e.g.)?


What is a vaccine? Are there any anti-cancer vaccines being developed? 


Cancer is a general term and does not describe a single disease, but many. Cancers are often identified by their initial location: e.g., colon cancer, breast cancer, lung cancer. Why are some cancers more treatable/curable than others?











