Stimuli responsive covalent nanogels: a chemically
versatile drug delivery platform

Nazila Kamaly®

1 Department of Chemistry, Imperial College London, Molecular Sciences
Research Hub, London, U.K.
* email: nazila.kamaly@imperial.ac.uk

Nanogels are hydrogels within the nanometer range consisting of crosslinked
porous polymer networks with the ability to retain high volumes of water or
biological fluids whilst maintaining their structure. They have a wide range of
chemical flexibility in their design, allowing their characteristics such as size,
charge, degree of porosity and degradability to be easily tuned by the choice of
monomeric building blocks. Since nanogels can retain a high volume of water,
they are extremely biocompatible. This excellent and unique property makes
them an ideal nanoplatform for the delivery of biological drugs such as enzymes
and proteins. Nanogels are prepared via polymerization of monomers or
precursors by chemical crosslinking or via physical crosslinking of preformed
polymers via amphiphilic or electrostatic interactions. In particular, covalently
crosslinked and co-polymerized nanogels (Figure 1) have superior properties as
they offer: 1) encapsulation stability for biologically sensitive payloads, 2) low
immunogenicity and toxicity and can be designed to be fully biodegradable, 3)
delivery of multiple biological payloads in a single nanogel, facilitating
combination therapies, 4) aqueous-based synthesis that is readily scalable, and
5) soft nanoparticle architectures that can squeeze through restricted sites under
hemodynamic shear flow. In this manner, nanogels are an ideal delivery platform
for biological drugs, especially since biological therapeutics can be encapsulated
using mild aqueous reaction conditions. In this talk I will present some of our
work on stimuli-responsive nanogels [1-4].
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Figure 1. Covalently crosslinked and co-polymerized stimuli responsive nanogels
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