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Abstract Gold nanostructures with unique optical and photo-thermal properties based on their size and shape have wide applica-
tion potential in tumor diagnosis, imaging, photo-thermal therapy, and drug delivery because of surface plasmon resonance. The optical
properties of gold nanomaterials allow its use for dark field imaging, optical coherence tomography, and two-photon imaging. Gold

nanomaterials can also be used as carriers for a variety of fluorescent molecules and drugs, achieving multifunctional imaging, chemo-
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therapy, photodynamic therapy, and so on. Photon-electron and electron-electron interactions of gold nanomaterials, which are excited

by near-infrared laser, will generate heat that can be used for tumor photothermal therapy. This phenomenon promotes drug release, and

photoacoustic imaging. The combined application of hyperthermia and chemotherapy based on gold nanoparticles is effective in opti-

mizing the efficacy of cancer treatments. Therefore, gold nanoparticles can integrate multiple functions into one single system and real-

ize the integration of tumor diagnosis and therapy, which provide new insights for the on-demand therapy and personalized medicine de-

velopment. This study reviews the recent progress of several gold nanoparticles in the integrated applications for tumor theranostics, in-

cluding gold nanoshells, gold nanorods, hollow gold nanospheres, gold nanocages, and gold nanostars. The major strategies of gold

nanomaterials in biomedical applications are also discussed.
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Figure 1 Transmission electron microscopy images of typical gold nano-

materials
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A. Effects of NIR-laser irradiation on lysosomal membrane integrity deter-
mined by acridine orange (AO) staining. Au@SiO,~DOX treated A549
cells were irradiated by laser 24 (B) and 48 Wem™ (C) for 8 min. Intra-
cellular localization of DOX (red) and Au@SiO, (blue) with organ-
elle-specific probes including Lyso-Tracker (green) and Mito—Tracker
(green) using a two—photon confocal microscope. The translocation pro-
cess of intracellular Dox was assessed using a fluorescence microscope
(D, E). NIR light-triggered DOX release within cells. Au@SiO, (F) and
Au@Si0,-DOX(G) were radiated for 3 min using a NIR laser with a pow-
er density of 20 Wem™
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Figure 2 Transmission electron microscopy image of gold nanorods and

their application in cancer theranostics
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