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Basic and applied studies for the protein encapsulated oxide nano-crystal
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Nano-size ferromagnetic particles produce heat in an alternating magnetic
field due to magnetic energy dissipation during magnetic dipole relaxation. Apoferritin is known to
produce magnetite nanoparticle in its cavity. We amid to utilize this magnetite nanoparticle for
hyperthermia therapy. Magnetite nanoparticles were synthesized using several kinds of apoferritin,
homo L-subunit apoferritin (L-ferritin) and hetero-assembly of H-subunit and L-subunits. The
crystallinity of magnetite nanoparticles was highest in recombinant L-ferritin. Heat generation by
nanoparticles in alternating magnetic field was investigated. We succeeded to increase temperature
of 30mg/mL L-ferritin solution up to 20 degree-C from room temperature in alternating magnetic field

of 0.5 mT, 3.0 MHz. We also synthesized apoferritin with aptamer which bind to integrin of cancer
cell, and confirmed this ferritin bind to HeLa cell. We found deformation of HelLa cell after treated

in altering magnetic field.
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