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Undergraduate students in Marine Chemistry spent 9 days in the Florida Keys studying 
marine life and marine natural products. The students were addressing an important problem: 
producing economical and effective medicinal agents from the sea. Undergraduate students in 
Ocean Science studied deep ocean science and built remotely operated underwater vehicles 
(ROV) to retrieve sediment samples to test for biologically active compounds in the fight against 
cancer. They produced ten videos of their activities and presented their work in conferences 
and in publications (all posted on YouTube).  They also incorporated work with ROVs into the 
Environmental Chemistry curriculum and mentored some middle school teachers on their 
construction. Recently supplies to build 40 ROVs were purchased for teachers in our area to use 
as a learning tool. 

As a result of this project, five scientific milestones were reached. First, they developed 
the New Synthesis Approach which is a new Green technology method for synthesizing 
pharmaceutical agents. Next, the synthesis of a 
new copper (II) complex cancer drug was 
discovered. The complex was accepted by the 
National Cancer Institute (NCI) for testing and it 
advanced through three levels of testing, 
revealing better results than a 
chemotherapeutic drug called Taxol at the same 
concentration range. Currently, the researchers 
are awaiting word on whether the NCI will 
move the compound forward for animal testing. 
The "pharmaceutical aquaculture" approach 
has produced approximately 300 mg of an 
effective but very expensive cancer and Alzheimer’s drug (bryostatin).  While the scientific 
community has focused on synthetic, genetic, and live animal production techniques to make 
the high profile drug, they developed a new technique in which they farm marine bacteria. 
Thirdly, they developed/synthesized five new cancer drugs that were accepted by the National 
Cancer Institute for testing. A sixth drug was found but unfortunately was not accepted by the 
NCI. A patent application was filed to cover this new group of drugs. Next, they developed a 
new tuberculosis (TB) drug that was accepted by the Infectious Diseases section at the National 
Institute for Health (NIH) for testing. Lastly, the students developed a second copper based 
(potential) cancer drug, which was also accepted for National Cancer Institute (NCI) testing.  

This research study and educational project advanced both science and practice and 
served as a cutting-edge educational tool for undergraduate students. It involved innovation in 
cancer drug synthesis, testing both scientific and educational hypotheses, and had specific 
measureable outcomes in both endeavors. Further, the Environmental Protection Agency (EPA) 
has nominated the two patent applications for the "Patents for Humanity" award run by the 
U.S. Patent Office. 
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