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Flash nanoprecipitation (FNP) is a robust and scalable route to polymeric
nanoparticles, yet mechanistic understanding of encapsulation of
hydrophobic inorganic colloids, such as iron oxide nanoparticles
(IONPs), remains unresolved. This talk presents work on FNP, from
phase-field and population balance modelling of bare polymeric
nanoparticles to PLGA encapsulation of IONPs made by thermal
decomposition or by co-precipitation followed by oleic acid coating.
Competing colloidal interactions, governed by solvent quality, dictate
IONP clustering and encapsulation, enabling loadings of up to 43%. Co-
encapsulating paclitaxel yields nanocarriers with at least fourfold higher
drug release under an alternating magnetic field, offering insights for

rational design of magnetically responsive nanocarriers.
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