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Biomedical applications of spintronic
nanomaterials
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Magnetic materials are currently used in a number of biomedical
applications such as therapy, diagnostics, separation and sorting,
with hyperthermia therapy being the most well-known. To date most
biomedical magnetism uses very simple magnetic materials —
typically superparamagnetic iron oxide nanoparticles (SPION). This
talk will describe a new approach in which physical vapour
deposition (sputtering) combined with lithography is used to form
large numbers of nano- and micro-structures across a silicon wafer,
which are then released into solution to form a highly functional
magnetic liquid [1]. The advantage of this approach over SPION is
that phenomena such as RKKY coupling, spin textures and
interfacial anisotropy can all be used to make the magnetic
properties of the liquid more advanced and therefore better suited to
particular biomedical applications. In this talk we show how these
advanced properties can be used to control the agglomeration of
magnetic particles in liquid (a key problem in biomedical applications
of magnetism) [2], can be used to treat glioblastoma brain tumours
in mice with increased survival times of the animals [3] and can be
combined with neural stem cells for targeted delivery [4].
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