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Biomedical applications of magnetically controlled magnetoplasmonic nanodomes
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he improvement of nanotherapies efficacy and the minimization of their side effects require the development of new

methods to locally control the therapeutic action. This involves the active guidance of the nanotherapeutic agents to the site
of action, and the controlled generation of the therapeutic effect. Here we present a novel nanostructure for the development
of magnetically controlled and amplified photo-therapies: magnetoplasmonic nanodomes. The nanodomes are composed of a
combined, magnetic and plasmonic, hemispherical shell deposited onto 100 nm diameter polymer beads. The variation of the
materials and their thicknesses in the shell enables tuning both the optical and magnetic properties of the nanostructures. The
very high plasmonic absorption of the nanodomes in the near-infrared is used for very efficient local optical heating to develop
localized cancer photo-hyperthermia treatments. The strong ferromagnetism of the nanodomes keeping high colloidal stability
allows the efficient remote manipulation with magnetic fields to easily regulate the level of photo-hyperthermia and locally
amplify the photo-thermal effects. Moreover, given their asymmetric shape the nanodomes exhibit strong optic and magnetic
anisotropies. Thus, the rotation of the nanodomes using alternating magnetic fields can be easily tracked optically using their
different absorption depending on the orientation. Since the rotation of the nanoparticles depends strongly on the viscosity
of the medium, which in turn depends on the temperature, the optical tracking of the rotation can be used to accurately
determine the local temperature around the nanodomes, i.e., nanothermometry. The combination of the nanodomes efficient
photo-hyperthermia with their nanothermometry capabilities, enables in-situ and real-time control of the efficiency of photo-
hyperthermia treatments.
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