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Abhstract

Diagnosis and monitoring in biochemistry is presently based on measuring average concentration, molecular form and bioactivity of large ensembles
of proteins and other macromolecules, thereby losing sensitivity and the ability to discriminate amongst the range and pattern of biomolecular
heterogenity in pathology.

This project seeks to overcomes this limitation by combining the confinement and control of single molecules trapped in nanopores with high-
resolution fluorescence imaging techniques.

The industrial collaborators of this project are a Glasgow-based fluorescence division of HORIBA Scientific, which is one of the largest scientific
instrument manufacturers globally and the National Physics Laboratory Biotechnology Division.
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Sample
Longpass
Filter

Silica nanoparticles were created via Stober synthesis, the ammonia-catalysed reaction of an orthosilicate e.g.
tetraethylorthosilicate (TEOS: Si(OR)s; RCzHs) with water in low-molecular-weight alcohols to produce monodispersed,
spherical silica nanoparticles.
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Future Work

Sol to gel transition: (A)
A  nanometre scale
particles composed of
clusters of silica form.
(B) Nanoparticles merge
and form a growing
network. This spans the
containing vessel at a
time lg.

(C) The network shrinks
forming pores.

~urther work will be carried out with Hydrogels; another type of silica sol-gel createc
0y the controlled mixing of Sodium Silicate, Water and Sulphuric Acid. The physica
properties of Hydrogels are highly influenced by variables such as pH anc
temperature. The particle size with respect to time will be investigated by use of
fluorescence anisotropy and the DeltaHub electronics so that a robust protocol can
be established. As the sol-gel is hydrated and biocompatible, the aim iIs fo
encapsulate single biomolecules/systems within the gel. This project will also
iIncorporate other work being carried out with within the group — gold & silver surface
plasmon signal enhancement with the aim being to control, preserve and study single
biomolecules/systems.
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