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Non-enzymatic selective detection of glucose based on a gold-decor ated multi-walled carbon nanotube
composite

David Branagan, Carmel B. Bredlin
Electrochemistry and Materials Chemistry Researaiu,
Department of Chemistry, National University oflémed, Maynooth, County Kildare, Ireland.

Detection of glucose is of upmost importance inafos society with the present and ever increasiapetes
epidemic. Recent figures put the worldwide diabgiesvalence at a significant 6.4% of the global ltadu
population. This is predicted to increase to 7B#2030. If not diagnosed, managed and treated, diabeies c
result in many complications including heart digeastroke, high blood pressure, blindness, kidrisgase,
amputation and other serious issues.

Accurate glucose detection is vital for diabetesyagement and although many sensors exist for thisoge,
they can pose a number of problems; inaccurateogidetection being their major limitation. Enzynoused
such as glucose oxidase and glucose dehydrogerh#®t alegradation with pH, temperature and hurnyidit
changes. They also have short expiry dates, repiitity issues and complicated fabrication issuésother
significant disadvantage is that low oxygen conegigns within the body can also hinder glucose
quantification.

One way to possibly solve these problems and teigeeganore accurate glucose detection is to devetgyme-
less sensors, known as non-enzymatic glucose sen3diis is a relatively new approach to glucosed®n
that is gaining much attention as eliminating tee af enzymes could offer a more stable, accuratepassibly
cheaper glucose detectfon

In this study, non-enzymatic glucose sensors enpdoyulti-walled carbon nanotubes decorated withl go
particles were fabricated by direct reduction didgoom a gold salt onto sodium dodecylsulfate acitdnt-
solubilised carbon nanotubes. Specific acid treats® carbon nanotubes prior to gold reductiomsdtbgreat
improvements in glucose sensing properties of thterial. It was found that cycling the compositaim
alkaline solution greatly improved the sensitiwifythe surface to glucose in neutral media. Combithis
sensor with a Nafion® membrane greatly increasedémsor’s selectivity for glucose in the preseasidae
common interference molecule ascorbic acid. Sefegtivas also evident amongst other commonly odogrr
interference molecules.
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Figure 1. Schematicof gold reduction oisurfactar-stabilised mul-walled
carbon nanotubes.
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