· Vitamin A-like drugs are effective against some kinds of cancers, but their side-effects are too severe for more general use.

· Our objective was to improve the activity of vitamin A drugs, while reducing the side effects.

· A series of drugs that had the vitamin A structure, but were slightly altered to change how they fit into proteins were synthesized and tested for their ability to kill cancer cells without harming normal cells.

· Compounds called Hets that inhibited cancer growth with reduced side-effects in comparison to vitamin A-like drugs being used clinically were chosen for further studies.

· Hets were further modified to increase their flexibility.  These Flex-Hets could not only inhibit cancer growth, but could also kill cancer cells, while not causing side effects.

· The National Cancer Institutes RAID program invested over $2million to provide tests needed for application to the FDA to start clinical trials with the lead Flex-Het drug.  More tests are still needed before filing the application.

· To evaluate the ability of Flex-Hets to prevent cancer development, a laboratory model was developed that allowed growth of normal body tissue that could be turned cancerous by treating with carcinogenic chemicals.

· Flex-Hets were found to prevent the conversion of the normal cells to cancer cells.  An independent laboratory confirmed these results. 

· Molecular studies demonstrated that cancer causing proteins and pathways are up-regulated during the conversion of normal to cancer tissue and that the lead Flex-Het could prevent this upregulation.

· The National Cancer Institutes RAPID program is now investing in Flex-Hets to support Dr. Benbrook's research on the molecular activities of the drugs and to perform additional testing needed for FDA approval to start clinical trials of the lead Flex-Het as a cancer prevention drug.
· Currently SHetA2 has proven not to cause DNA damage or birth defects and has progressed into toxicity testing which should be completed by February of 2010.
· The first clinical trial will be to test low doses of the drug for side effects and determine the optimal dose to use.

· The next clinical trial will be to determine if Flex-Hets can increase the length of time that it takes for ovarian cancer to come back after surgery and chemotherapy with acceptable levels of side-effects.

· If successful, the following clinical trial will be to test Flex-Hets can reduce cancers from developing in women at high risk for ovarian cancer with acceptable levels of side effects.

· If successful, the ultimate clinical trial will be to test if Flex-Hets can prevent cancer in the general population without side-effects.

· Finally, production, packaging and marketing of a pill to prevent cancer.

· If the drug is not effective or too toxic at any step along this way, other Flex-Het drugs in a development pipeline will be advanced to the lead.

