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Polymeric Biomaterials – Nose Cartilage

‘The Plastic From Potato Starch’ activity developed by Practical Chemistry Online would allow learners’ to take on the role of a material scientist investigating the effect a ‘plasticiser’ has on the properties of the plastic and demonstrate how polymers can be modified to create new substances. 
Plastic from Potato Starch

http://www.practicalchemistry.org/experiments/making-a-plastic-from-potato-starch,149,EX.html
A new take on the borax/ polyvinyl alcohol (PVA) experiment could involve learners taking on the role of engineers and creating a polymer with properties similar to nose cartilage. Nose cartilage is composed of hyaline cartilage, a slick, rubbery tissue also found in the outer ear, trachea, larynx, and the connections between bones. The shape of these tissues determines the shape of the nose. The properties of a solution of polyvinyl alcohol (PVA) can be changed (made into a slime and rubbery) by adding borax solution, which creates crosslinks between polymer chains. A reasonably flexible rubber ball/putty/plasticine could be the model for cartilage. As a class, learners could identify the properties the polymer should have. After each addition of borax the polymer properties should be compared with the model and the polymer with the closest properties selected. The amount of borax required can be worked out and the class could compare their results. What factors might be responsible for the different results? How could the experiment be made more scientific and less reliant on human judgement?

Further information on the borax/PVA experiment can be found at:

http://www.practicalchemistry.org/experiments/pva-polymer-slime,153,EX.html
Borax/ Polyvinyl alcohol (PVA) Experiment


Use a funnel to fill a burette with borax solution - make sure the tap on the burette is horizontal (closed). 


Take the funnel out of the burette and record the reading from the top of it.


Plug in a magnetic stirrer and turn it on.


Place a magnetic in a beaker of water and adjust this until it's in the centre of the beaker.  Practice adjusting the speed that this stirs at and creating a vortex (tornado) in the water. 


Using a measuring cylinder add 25 cm3 of the PVA solution to a clean beaker.


Place the magnet in this and use the magnetic stirrer to get this stirring gently.


Position the burette so that its dropper and the tap are right above the beaker.


Open the tap and watch the scale carefully in order to add 2 cm3 of borax solution to the PVA solution. 


Use a dropper to remove a small amount of the PVA and borax solution to test the material properties.


Add another 2 cm3 of borax solution to the PVA solution and re-test the material properties.


Continue adding 2 cm3 batches of borax solution and testing the material properties of the solution until you think the polymer solution has the same material properties as nose cartilage.













