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Gold nanorods-incorporated mesoporous magnetic nanoparticles for targeted drug delivery and
near-infrared photothermal therapy in cancer
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Malignant brain tumors are central nervous system tumors that are almost always fatal. Patients treated by surgical
resection, radiotherapy and chemotherapy survive, on average, for 6-24 months post-treatment. To date, surgery still
is the primary treatment for brain tumor, following by chemotherapy is necessary to prevent the tumor recurrence. However,
the passage of many potentially effective diagnostic or therapeutic agents from the circulating blood flow into brain tissues is
limited by blood-brain barrier (BBB), resulting in the failure of chemotherapy. Thus, the treatment of various diseases by drug
delivery to the brain is a particular challenge.

To overcome the problems, we report the design, synthesis, and evaluation of a targeted delivery system consisting of gold
nanorods-incorporated mesoporous magnetic nanoparticles encoding with Apolipoprotein E-derived Peptide to enhance the
penetration of BBB for targeted drug delivery and near-infrared photothermal therapy. Our preliminary data showed that
the high aspect ratio gold nanorods were successfully conjugated on the surface of mesoporous magnetic nanoparticles and
the saturated magnetization could be high to 68.5 emu/g. This delivery system could potentially allow safe delivery of other
potent and toxic drugs into brain tumor tissues by crossing the BBB and provide dual-treatment for overcoming the biological
complexity, and therapeutic challenges of some tumors which are currently considered difficult to treat.
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