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Magnetic nanomaterials have risen the expectation
to develop novel biomedical applications. Their
uniqgue properties and physical effects under
external fields have attracted their interest in several
areas; among them, cell manipulation through the
remote action, diagnosis through high sensitive
magnetic sensors or contrast enhancement in
magnetic resonance imaging, and therapy through
the heating effect under high-frequency fields.[1, 2]

Magnetic nanoparticles (MNP) are chemically
synthesized in compact forms like nanocubes,
nanowires, and more conventionally spherical

shapes.[3, 4] These nanomagnets are in a
superparamagnetic state to be suitable for medical
applications. Therefore, their size must be smaller
than few tens of nanometers.

On the contrary, magnetic nanostructures (MNS) are
fabricated using lithography techniques.[5] This
approach produces planar geometries like disks or
ellipses (Figure 1). This planar shape confers them
new properties for magnetic actuation. However,
MNS do not present superparamagnetic behavior
due to their dimensions around hundreds of
nanometers. Consequently, they must be designed
with special magnetic configurations to achieve the
zero remanence required in biomedical
applications.[6]

We will discuss these special configurations and
cost-effective routes to fabricate suitable planar
nanomagnets. Magnetic properties and toxicity
studies in-vitro models of tumor cells will be
presented. We will also state the expected
advantages of MNS in novel diagnostics and
therapeutic applications.
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Figure 1. Magnetic nanostructures of NiFe fabricated by
interference lithography




