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Synthesis of Gold Nanorods Modified with Hepatocellular Carcinoma Target Peptides
(Department of Materials Chemistry, Ryukoku University) OShoya Fujimoto, Takahito Imai,
Kin-ya Tomizaki

In recent years, photothermal therapy using gold nanorods with photothermal conversion
properties has attracted attention as a minimally invasive treatment strategy for the selective
removal of cancer cells. We focus on a DDS (drug delivery system) using a hepatocellular
carcinoma-targeting peptide that specifically binds to GRP78, a glucose-regulated protein
present on the plasma membrane of hepatocellular carcinoma toward photothermal therapy. In
this study, surface modification of gold nanorods with the peptides of hepatocellular carcinoma
targeting sequence was conducted.

First, gold nanorods were synthesized by the CTAB (hexadecyltrimethylammonium) method
and modified with mPEG-SH (polyethylene glycol methyl ether thiol). The surface was then
modified with RU188 peptide. The maximum absorption wavelength of the gold nanorods was
red-shifted from 751.0 nm to 776.4 nm by UV-vis. Indicating, the environmental change of the
gold nanorod surface by modification with organic layers. Zeta potential measurements were
also performed to confirm the change in charge from positive to near neutral. IR measurements
confirmed the peptide-derived amide N-H angle of variation and C-N stretching around 1540
cm! and the peptide-derived amide C=O stretching around 1650 cm™'. These results suggest
the surface modification of gold nanorods was successfully conducted. The resulting peptide-
modified gold nanorods are evaluated for their photothermal conversion properties by near-
infrared irradiation.
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