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Magnetic nanoparticles (NPs) interact with neighboring particles, so that their magnetic
properties change according to the interparticle distance. Control of their interparticle distance
and organized structure thus enables us to develop new functional magnetic materials. However,
the precise control in the interparticle distance of the magnetic NPs to form periodic self-
organized structures has been a big challenging issue in material science because the magnetic
NPs are subject to aggregation due to their strong interparticle magnetic attraction. In this study,
FePt NPs as a magnetic nano-core has been modified with liquid crystalline organic dendrons
to introduce self-organizing ability into the FePt NPs. First, carboxyl moieties were modified
on the surface of the FePt NPs through ligand exchange reaction in the presence of carboxy-
substituted phosphonic acids. Then, amino-substituted dendrons were introduced on the surface
of the carboxy-modified FePt NPs through amidation. Interparticle distance of the resulting
organic-inorganic hybrid FePt NPs expanded to 5.2 = 0.6 nm from 3.2 + 0.6 nm on a TEM grid.
SAXS measurement suggested that the dendron-modified FePt NPs formed a body-centered
cubic structure with a unit cell of 9.2 nm over 90 °C.
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