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Gold Nanorods as a Medical Material
Takuro NIIDOME

Graduate School of Science and Technology, Kumamoto University

Abstract

Gold nanoparticles have been expected as a nanodevice for bioimaging and therapy systems. Gold nanorods have
absorption bands at the near-infrared region. The absorbed light energy is converted into heat by gold nanorods.
Therefore, not only thermal therapy system but also heat-triggered drug delivery systems that can be controlled by
near-infrared light irradiation will be constructed. First, we modified gold nanorods with polyethyleneglycol (PEG)
to give biocompatibility, and it showed long lasting circulation in blood flow after their intravenous injection in
animals. The gold nanorods can be imaged by several modes, e.g., light scattering, two-photon luminescence,
absorption, photo-acoustic effect, etc. Hyperthermia system for cancer treatment by combining gold nanorods and
near-infrared light was reported. Furthermore, drug delivery system controlled by near-infrared light was
developed. Gold nanorods were modified with double-stranded DNA. When the gold nanorods was irradiated by
near-infrared light, the gold nanorods were heated, and single-stranded DNA was then released from the gold
nanorods. It will be controlled release systems for therapeutic oligonucleotide e.g., antisense oligonucleotide,
siRNA, and miRNA, and for small drug responding near-infrared light irradiation if drugs are modified on the
released DNA chain. Diels-Alder cyclo-adduct, which can be cleaved into maleimide and furan groups by retro
Diels-Alder reaction, instead of the double-stranded DNA could be a cleavable linker responding to near-infrared
light. Next, we designed transdermal protein delivery system enhanced by the photothermal effect. We first casted
gold nanorods, acting as a heating device for thermal ablation of stratum corneum. After applying an aqueous
solution of ovalbumin to the skin, the skin was irradiated by near-infrared laser light. As a result, a significant
translocation of ovalbumin into the skin was observed. It won’t be only an efficient delivery system for therapeutic

proteins through skin but also dermal vaccination system.

Keywords: Gold Nanorods; Photothermal Effect; Controlled Release System
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Development of Electrochemical Oral Cancer Diagnosis: Electrochemical

Telomerase Detection using Ferrocenylnaphthalene Diimide
Shinobu SATO, Shigeori TAKENAKA®

Department of Applied Chemistry, Kyushu Institute of Technology
Research Center for Bio-microsensing Technology, Kyushu Institute of Technology

Abstract

Telomerase is expected to serve as a new tumor marker and its activity has been detected by Telomerase Repeat
Amplification Protocol (TRAP), which contains some laborious manipulations such as PCR and gel
electrophoresis. We have been developing an electrochemical gene detection method with ferrocenylnaphthalene
diimide (FND) as an electrochemical hybridization indicator. The advantages of this method lie in the speed and
high sensitivity. In fact, it is possible to detect telomerase activity electrochemically without PCR. Where
telomerase activity is present in a sample solution, a telomerase substrate (TS)-primer immobilized on the electrode
is elongated to yield a telomeric repeat sequence and the resulting products can form a tetraplex DNA. FND binds
to the tetraplex formed on the electrode to give rise to an electrochemical signal whose magnitude reflects
telomerase activity. Here, we tested telomerase activity in saliva, oral epithelial cells, and solid tumor for diagnosis
of tongue cancer. On the basis of this difference individual clinical samples were judged telomerase positive,
ambiguous or negative. The positive rate in the cancerous tissue and exfoliated cells of the patients was 85 and
80%, respectively, whereas the corresponding values were 50 and 10% by the Telomerase Repeat Amplification
Protocol (TRAP) as an existing method. Furthermore, the positive rate amounted to 100% in early tumors smaller
than 2 cm by ECTA. Likewise, 95 and 80% of biopsy and exfoliated cells of healthy individuals were judged
negative properly. The electrochemical method yielded high hit rates for cancerous and normal cells, especially in

exfoliated cells, making this low invasive test suitable for oral cancer diagnosis.

Keywords: Telomerase; Tetraplex DNA; Electrochemical DNA detection; Ferrocenylnaphthalene diimide
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