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Applications of Nanocapsuled Gold Nanoparticles for Theragnosis

Chie KOJIMA
Nanoscience and Nanotechnology Research Center, Osaka Prefecture University

Abstract

Gold nanoparticles (Au NPs) are useful for biomedical applications such as photothermal therapy and X-ray
computed tomography (CT) imaging. Since delivery of Au NPs for the target tissue is indispensable, Au NPs
were encapsulated into a biocompatible nanocapsule, polyethylene glycol (PEG)-modified polyamidoamine
(PAMAM) dendrimer. Au NP-encapsulated PEGylated dendrimers were prepared by reducing gold ions in the
presence of the dendrimer. However, the Au NP was too small to exhibit the efficient photochemical properties.
Therefore, the seeding growth of Au NPs was performed in the PEGylated dendrimer via one step method using
ascorbic acid and via step-by-step method using sodium borohydride. Larger Au NPs were observed after the
seeding growth, depending on the amount of Au ions. Grown Au NPs exhibited the efficient CT intensities,
which played a great role as a contrast agent for blood pool. Besides, they exhibited the efficient photothermal
properties, which induced the photocytotoxicity. The theoretical analysis indicated that the size of Au NPs was
influenced on the photothermal efficiency. It also indicated that the linearly aligned multiple Au NPs was
contributed to the red shift of absorbing light as well as the efficient photothermal efficiency. The theoretical
evaluation is useful for designing Au NPs with efficient photothermal properties. Therefore, the Au NP-loaded
PEGylated dendrimer is useful for therapy and diagnosis, theragnosis.
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Electrochemical Blood Glucose Sensor

Shiro NANKAI*, Shin IKEDA?, Takahiro NAKAMINAMI*, Toshihiko YOSHIOKA?
'panasonic Healthcare Co.,Ltd.
Panasonic Corp.

Abstract

The interest in health and medical treatment increases more in recent years, and importance of development and
practical use of the biological body sensing technologies have risen, too. Especially, blood glucose sensors are
widespread as the medical sensors that diabetic uses, and commonly used in the world. For a diabetic, blood
glucose level is measured several times a day, and insulin is dosed according to the measured level and in such
way, it is requested to manage adequate blood glucose level daily. As a result, serious complication such as
renal syndrome and retinopathy, etc. caused by hyperglycemia can be prevented. One can feel convenience and
can achieve precise blood glucose level management if the blood glucose level can be measured with blood
glucose sensors everyday by oneself, instead of visiting the hospital regularly.  Authors have been developing
biosensor technology based on electrochemistry from the latter half of the 1970's and have offered some of the

personal electrochemical blood glucose sensor. Here, we mainly introduce transition of blood glucose sensor
technology and our challenges and approaches for practical use.

Keywords: Electrochemical blood glucose sensor; Biosensor; Diabetic; GOD; FAD-GDH; Mediator
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Fig. 1. Principle of biofuel cell with enzyme electrode
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Beyond Antibodies: Directed evolution of molecular-Targeting peptides in

phage-displayed libraries of conformationally constrained Peptides.
Ikuo Fuijii
Graduate School of Science, Osaka Prefecture University

Abstract
Today, antibodies are indisputably the most successful reagents in molecular targeting therapy. However, use of

antibodies has been limited due to the biophysical properties and the cost to manufacture. To enable new
applications where antibodies show some limitations, we have developed an alternative-binding molecule with
non-immunoglobulin domain. The molecule is a helix-loop-helix peptide, “MicroAntibody”, which is stable
against natural enzymes in vivo and is too small to be non-immunogenic. We constructed a phage-displayed
library of MicroAntibodies. and screened the library for cytokine receptors. The obtained MicroAntibodies
showed high affinity (Kd of nM range) and enzyme-resistant properties. The semi-rational strategy, which
combines phage-displayed libraries with de novo designed peptides, provides a new way to generate structured

functional peptides.

Key words: antibodies, peptides, directed evolution, phage-displayed libraries, molecular targeting therapy
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