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Biopolymers to prevent cancer (teacher guide to exercises and experiments) 

 

AIM 

 

 For students to appreciate what factors need to be thought about when designing a drug, in 

this instance to prevent cancer 

 

 For students to understand that scientists believe there may be a link between high levels of 

free ion in the gut, and colorectal cancer. Be aware that this is talking about excess of iron, 

and iron is vital for healthy diets.  

 

 For students to understand that scientists are therefore looking to create a drug that binds 

free iron that has not been absorbed by the body, in the large intestine 

 

 For students to understand that a biopolymer is a long chain molecule (a polymer) made 

naturally, by plants or animals. Alginates are biopolymers found it seaweed, giving it 

structure. 

 

 For students to understand that alginate polymers are made up of ‘M’ and ‘G’ monomers, 

which have different shapes, and thus sections of ‘GGGGGGG’ can form ‘egg-box’ shapes, 

and cross-link two polymers together, whilst binding calcium. In order to find a drug that can 

bind iron well in the body (the body also contains a lot of calcium), researchers are 

investigating ‘high M’ alginates. 

 

 For students to compare the binding of calcium and iron ions by two different alginates. 

 

 

EXERCISE 1 – answer guide for teachers 

Criteria required for drug design for colorectal cancer prevention 

 

1. Following the research that suggests high excess iron in the large intestine in the lower gut 

could give rise to colorectal cancer, we are looking for a drug that can bind iron, to convert 

toxic free Fe ions into safe, bound Fe ions. 

 

2. The drug needs to be stable whilst passing through the acidic stomach (at pH 1-2), through 

the alkaline duodenum, and also stable to enzyme activity. 

 

3. Other factors to consider; the drug must be non-toxic and selective towards iron binding – if 

the drug fills all its binding sites with calcium it will not necessarily bind the iron in the large 

intestine. In order to get a drug to clinical trials quickly the drug needs to be cheap and a 

natural (non-synthetic) molecule – if a drug is made using chemicals such as alginates that 

are already approved for human consumption, human clinical trials can be performed much 

more quickly. 
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EXPERIMENT QUESTIONS– answer guide for teachers 

1. The ‘High G’ alginate should bind calcium ions well, forming gels on the outer surface of 

any alginate pipetted into the solution, forming balls that can be picked up with fingers. 

(not the calcium does not bind in the centre of the balls, so they can be ‘popped’, and 

have liquid inside. The ‘High M’ will form a very soft gel, rather than balls, and you will 

not be able to pick up the balls in the same way. If ProtaSea is used it will remain a 

liquid. 

2. High G 

3. Both alginates should form some form of gel with the iron solution 

4. The control solutions will just be liquids once stirred, with no gelation occurring. This 

confirms that the ions in the solutions are causing the gel formation. 

5. High ‘M’ will be better for binding iron in the body. Although both bind iron well, the high 

‘G’ also binds calcium very well, so it may already have saturated its binding sites with 

the calcium in the body, before it gets to the large intestine, so may not be so good at 

binding iron. 

 

 


