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Despite their widespread use in everyday life, only a very limited
number of polymeric materials have been approved for use in medical
and drug delivery applications. This is particularly true for applications
that require the polymer to be safely inserted into the body for
extended time periods. Silicone elastomers and EVA copolymers are
by far and away the most common polymeric materials for such
long-term implantation in humans, and are already extensively used
in, for example, urinary catheters, subdermal implants, transdermal
patches and vaginal rings for controlled drug delivery. However, these
established polymeric materials do not always have the desired
physical, chemical and mechanical characteristics for optimal
incorporation and release of drug molecules. New types of polymer
materials are urgently needed to support further advancement and
innovation in medical and drug delivery applications.
This project will explore the potential of polyurethane materials in the
development of controlled release drug delivery devices. Using an
extensive range of polymer processing techniques and analytical
methods, prototype polyurethane formulations containing a wide range
of model drugs (including various antivirals, contraceptives, and labour
induction agents) will be prepared and characterised with the aim of
understanding the drug delivery performance characteristics. At the
end of the three-year project, the student will have received a
thorough training in key aspects of drug delivery science.
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