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Sol-gel-based fluorescent silica nanoparticles (NPs) have demonstrated a great
potential for use in a broad range of applications such as cellular biology and
ultrasensitive immunoassays for cell staining and visualisation [1, 2]. In addition, they
have been used as optical nanosensors in the intracellular environment [3, 4]. Silica
NPs exhibit interesting properties that make them a unique matrix for incorporating
fluorescent dye molecules. The key features of the silica NPs include the ease of
surface functionalisation, biocompatibility, stability and ability to tailor NPs physical
and chemical properties in order to suit the application. A significant increase in NP
fluorescence can be achieved compared to a single molecule fluorescent label [5].

This project will focus on the synthesis and optimisation of the high-brightness silica
NPs using the sol-gel Stober and microemulsion methods. The NPs will be
characterised using techniques such as UV spectroscopy, Scanning Electron
Microscopy (SEM) and Dynamic Light Scattering (DLS). The fluorescent dye will be
entrapped within a wide range of sol-gel NPs and the influence of NP composition
and size on the brightness will be investigated.
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