
October – 2007

The mechanism of immune response is now better understood thanks to the work of Dr. Wagner and her colleagues as explained in this month’s What A Year! story. There are some outstanding on-line videos and animations, some linked directly from the story, demonstrating blood flow, leukocyte response to P-selectin and the engulfing of foreign bacteria.

* * * * *

1. What is today’s most common cancer treatment? It is chemotherapy.
2. Why is there are problem with this kind of cancer treatment? The chemicals that attack tumors also attack healthy tissue, leading to a host of undesirable, and sometimes long-lasting, side effects.

3. What are covalent bonds, and why are they of interest to us? They are bonds between atoms in which an electron is shared.

4. Lipid bilayers have outward facing polar heads and inward facing non-polar tails. 
5. Dr. Campbell and his team use liposomes do deliver cancer drugs. What are liposomes? Liposomes are little sacs made up of one or more lipid bilayers.

6. There are two differences between blood vessels in healthy parts of the body and blood vessels found in cancerous tissues. What are they? First, there are greater spaces between the epithelial cells; second, they have an overabundance of negatively charged particles.

7. How do the liposomes developed by Dr. Campbell’s team take advantage of the greater endothelial gaps? They are engineered to be able to fit through these larger gaps, but not the smaller normal endothelial gaps of healthy tissues.

8. How do the liposomes developed by Dr. Campbell’s team exploit the “charge” of the cancerous tissue blood vessels? Positively charged liposomes are more strongly attracted to the negatively charged blood vessels in the tumors.

9. What role do external magnets play in the treatment? A magnet placed over the tumor site causes liposomes with the opposite magnetic charge to accumulate beneath it (in the tumor) and to stay there longer, leading to greater effectiveness of the drug contained in the liposome.

10. What was the result of testing the procedure in mice with melanoma? The drug delivered by liposomes was more effective than the traditional method of intravenous injection.

11. If the therapy is tested and proven in humans, what are the benefits to cancer patients? Some benefits are: fewer side effects, more effective and possibly lower-dose treatment.

12. Why didn’t Dr. Campbell go to medical school? He originally intended to, but his attraction to research led him to get a doctorate instead. Now he does research, teaches and oversees graduate students.

* * * * *

Finding cancer drug delivery mechanisms that allow greater specificity can help reduce side effects and can lower dosages. Exploiting electrical charge properties of liposomes, certain blood vessels and magnets is an approach being used by Dr. Campbell and his research team. Students could also investigate other approaches to cancer treatment, both those that were developed years ago and those that are under development now. 


Some cancers – when discovered early – can be successfully treated. The difference between those that can be treated and those that cannot will be of interest to students: are there known common biological characteristics of each group? Or, are there other forces at play, such as greater public interest in, and therefore greater research commitment for, some cancers?


Students might want to investigate magnet-guided surgery, too, to see another medical application of magnets, or magnetic resonance imaging.

Teacher Guidance


BULLSEYE – Making Drugs Hit Targets – Improving cancer therapies by getting more of the drug to the tumor and less to healthy tissue is the work of Dr. Robert Campbell and his colleagues at Northeastern University. 














