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Abstract

The search for efficient and safe carrier systems to achieve better availability of therapeutic cargoes at
the target site has been a challenging yet exciting area of research. Nowadays many research teams
are focused in the development of approaches based in the use of nanodevices as tool to achieve novel

therapeutic strategies.

We have developed a simple technique for the synthesis of a range of robust and biocompatible
functionalized polymer microspheres of highly defined size (100 nm — 500 nm) and loading (Figure 1).[1'
A range of bioactive cargoes have been conjugated to these particles following a multifunctional
strategy and they have been effectively taken up by different type of cells included primary cells and

embryonic, neuronal and mesenchymal stem cells (Figure 2)."

We have demonstrated that these microspheres can efficiently deliver various small molecules (e.g.
biosensors) and macromolecules (e.qg. proteins).[4'5] We also show that microsphere internalization
does not affect ES cell pluripotency as bead-treated ES cells could be used to generate high
contribution chimeric embryos.[el We have developed several chemical strategies to use these devices
as transfection agents (delivery of oligonucleotides such as pDNA and siRNA).[”O] These devices have
been for in vivo cell tracking.[“] Recently we have successfully developed micro heterogeneous
catalysts by immobilising palladium nanoparticles on these microspheres and employed them to do

chemistry in living systems.""?

These microspheres are inherently attractive as a delivery system due to their lack of toxicity and highly

controllable cellular loading.
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Figures

Figure 1. SEM images of
cross linked microspheres
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Figure 2. Microsphere-
mediated delivery in
differentiating Embryonic Stem
(ES) cells. Confocal
microscopy images of day 7
EBs derived from aEGFP cells




