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Gold nanoparticles have unique optical properties such as surface-plasmon and photothermal effects. Such proper-
ties have resulted in gold nanoparticles having several clinical applications. Gold nanorods (which are rod-shaped gold
nanoparticles) show a surface plasmon band in the near-infrared region. They have therefore been proposed as contrast
agents for bioimaging, or as heating devices for photothermal therapy. Polyethylene glycol-modified gold nanorods sys-
temically administrated into mice can be detected with integrating sphere, and the stability of the gold nanorods in blood
flow evaluated. After intravenous injection of gold nanorods followed by near-infrared laser irradiation, significant
tumor damage triggered by the photothermal effect was observed. To deliver gold nanorods to the target tissue, ther-
mosensitive polymer gel-coated gold nanorods were prepared. After intravenous injection of the gel-modified gold
nanorods and irradiation of the tumor, a larger amount of gold was detected in the irradiated tumor than in the non-ir-
radiated tumor. This effect is due to the hydrophobic interaction between the cellular membrane or the extracellular
matrix and the gel surfaces induced by the photothermal effect. Furthermore, the photothermal effect enhanced the per-
meability of the stratum corneum of the skin. As a result of treatment of the skin with ovalbumin and gold nanorods fol-
lowed by near-infrared light irradiation, a significant amount of protein was detected in the skin. The gold nanorods
therefore showed several functions as a photothermal nanodevice for bioimaging, thermal therapy, and a drug delivery

system.
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Fig. 1. Absorption Spectrum of Gold Nanorods and a TEM
Image of the Gold Nanorods
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Fig. 2. Schematic Representation of the Spectroscopic Analy-

sis of Gold Nanorods in a Mouse

The anesthetized mouse was placed on a port of an integrating sphere.
Monochromatic light from a spectrophotometer was introduced into the ab-

domen of the mouse through optical fibers.
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Fig. 3. Schematic Representation of in vivo Experiment to
Detect Subcutaneously Injected Gold Nanorods Using Sin-
gle-channel Acoustic Transducer
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Fig. 4. Tumor Growth after Photothermal Treatment

Tumor-bearing mice were injected with PEG-modified gold nanorods
and laser irradiated (Nd: YAG laser 1064 nm, 20 Hz, 750 mW, 3 min).
Direct injection of the gold nanorods and the laser irradiation (@). In-
travenous injection of the gold nanorods and the laser irradiation (O).
Direct injection of gold nanorods alone ([1). Direct injection of 5% glucose
and the laser irradiation (H). Non-treated mice (A).
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Fig. 5. Targeting Strategies of Gold Nanorods

Controlled retention system triggered by phase-transition of thermosen-

sitive polymer (N-isopropylacrylamide) gel.
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Fig. 6. Targeting Strategies of Gold Nanorods
Controlled retention system triggered by releasing of PEG chain from
the gold surface.
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Fig. 7. Schematic Representation of Remote Controlled
Release of DNA Oligonucleotides Mediated by Photother-
mal Effect of the Gold nanorods

The sense DNA oligonucleotides are attached to the surface of gold
nanorods with a thiol bond. The antisense DNA oligonucleotides are hybrid-
ized with the sense DNA oligonucleotides. These antisense DNA oligonucleo-
tides are released after laser irradiation due to the photothermal effect.
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