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Abstract:Melanoma affects over 200,000 people in the UK alone,
with survival rates of around 86%. Over the last decade melanoma
skin cancer incidence rates for males and females combined increased
by 50%. The current main treatments of skin-cancer are surgery to
remove the affected area, as well as chemotherapy/radiotherapy and
immunotherapy to kill the tumour cells. However, around 33,000
people still die within the first five years after diagnosis and treatment.
The purpose of this study is to explore the possible development of a
new nanomedicine technology that uses anti-cancer drug doped-
nanoparticles to kill tumour cells. Nanoparticles! are held in solution
which can lead to aggregation, making them undesirable as drug
delivery systems. The proposed solution to this is to formulate the
nanoparticles into a microneedle array made from methylcellulose
gels?. In solution, nanoparticles are subject to Brownian motion and
tend to aggregate however when formulated into a gel-like
microneedle patch, the aggregation is prevented. Methylcellulose is
used specifically because it is biodegradable and will degrade by
enzymatic reaction in the epidermis, thus releasing nanoparticles into
the microenvironment. Microneedle patches have been used widely in
cosmetics®, as well as for insulin delivery*. To observe the
disintegration of microneedles and the release of the drug-doped
nanoparticles in the skin®, optical coherence tomography (OCT) will
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