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Gold nanoparticle decorated paper electrode assembles for sensor applications

Hilal Torul', I. Hakki Boyaci? and UCJur Tamer'
'Gazi University, Turkey
2Hacettepe University, Turkey

In recent years, paper-based sensor systems have been started over again to be used because of their unique
properties such as low cost, biocompatible, disposable, flexible, easily prepared, and simple to use. In the
literature, several applications of paper-based electrochemical sensors were reported for chemical industry
fields, food safety, environmental, and clinical analysis. Furthermore, researchers focus on working with paper-
based sensors as point-of-care (POC) diagnostics because of their eco-friendly behavior. Basically, a paper-
based electrochemical sensor consists of a paper membrane as a substrate material, an electrode area, and two
or three electrodes. In general, the electrode area is created by forming hydrophobic barriers on the paper
substrate surface. Then, the two/three electrodes assemble can be fabricated by using various techniques.

Recently, different types of nanomaterials were reported in the literature to increase the surface area and
enhance the conductivity of electrochemical sensors. Gold nanoparticles (AuNPs) are one of the most widely
used nanomaterials with unique characteristics such as high surface energy and high surface area. Therefore,
AuNPs can be used to serve an eflicient conducting interface and unique catalytic activity for the construction
of robust and sensitive electrochemical sensors.

We have fabricated the paper electrodes and modified them with nanomaterials. In our works, we have
utilized the gold nanoparticles which were formed by using both chemical and/or electrochemical synthesis
mechanisms. Subsequently, the modified paper electrodes have been used for various applications. Here, we
focused on using the gold nanoparticle modified paper electrodes for the determination of ammonia via an
electrochemiluminescence technique.
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