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Abstract

Superparamagnetic iron oxide nanoparticles (SPIONs) with a hydrophilic surface can be used as one of the
cancer theranostic applications as MR imaging and hyperthermia agent. A pulsed electromagnetic field (PEMF)
as an external stimulus is a non-invasive and effective method that modulates the frequency, intensity, and
exposure time at a specific target area. The combined treatment effect with SPION and PEMF is expected to
present a new paradigm of cancer treatment to diagnose and induce apoptosis in multidrug-resistant (MDR) cancer
cells. This study suggested methods for converting the hydrophilic SPIONs from hydrophobic SPIONs via ligand

exchange and applying them to pulsed electromagnetic fields.
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a3 1. TEM image and size measured by Dynamic light
scattering of Hydrophobic Superparamaanetic iron oxide
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13 2. Phase difference of SPIONs by ligand exchange.
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