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Polyols are chemicals which have many uses both biologically and otherwise with the most commonly 
known being used as sugar replacements in drinks and food. Polyols are found inside the human body and 
research has shown that the levels of certain polyols in the blood can provide information about certain 
conditions a patient might have, such as diabetes and illnesses relating to the kidneys 
 
The aim of this project was to create a tool to separate Sorbitol from the polyols Mannitol and Galactitol, 
which have almost identical chemical structure, where the only difference is the orientation of the chemical 
groups. The long term goal is to eventually develop a method which could be used to assess the levels of 
Sorbitol in plasma and urine, thus giving clinicians another way to monitor the status of their patients. 
 
The tool which was to be designed was chemically modified silica gel for use in HPLC (high performance 
liquid chromatography). HPLC is a very commonly used technique for determining the concentrations of 
various substances within a sample. The sample is injected into the HPLC machine and all the chemicals 
contained within the sample are separated and then ejected from the machine in the order of their 
separation. The separation of the chemicals is dependent on the type of silica gel which is used inside the 
HPLC machine. 
 
We hoped to synthesise a novel type of silica gel which would separate out Sorbitol from other polyols when 
they were injected into a HPLC machine. Initially the plan was to follow a relatively simple synthesis method 
outlined in a journal as a starting attempt at designing the tool, however, the chemicals required were 
deemed to be too dangerous to ship to New Zealand due to being deemed too dangerous to ship and we 
had to go searching for alternatives which used less dangerous.  
 
An alternative was found, however the synthesis was more complicated and required additional lab 
equipment which was not available for us to use. We had to come up with alternatives and modify the 
conditions of the synthesis to suit. After some trial and error the chemically modified silica was successfully 
synthesised.  
 
Initial testing carried out on large size silica outside of the HPLC machine has shown that the silica has a 
much greater ability to hold onto the Sorbitol. Further testing on an actual HPLC machine with smaller size 
silica is required to determine if the preliminary findings hold true, however that is outside of the scope of 
this project. 
 
 
 
 
 


