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Top-view SEM micrograph of ZnO nanorods
prepared by cathodic electrochemical deposition
method on gold electrode.
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Tllustration of extension and contraction motions of the helicate (A) and synthesis of
double-stranded boron helicates consisting of meta-substituted oligophenol strands (2a
and 2b, B).
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Scheme 1. Illustration of extension and contraction motions of the helicate (A) and synthesis of
double-stranded boron helicates consisting of meta-substituted oligophenol strands (2a and 2b, B).
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Glucose electrochemical biosensors with ZnO nanorods modified gold

VBL researcher Qiang Ma

Glucose electrochemical biosensor has attracted ever-increasing attentions due to its potential applications to clinical
diagnostics and food safety. Among the numerous efforts in glucose sensors, the immobilization of enzymes on electrodes
is the first step in investigation and fabrication. Zinc oxide (ZnO) nanostructure is one of the most promising materials for
immobilizing enzyme because of its properties including nontoxicity, good biocompatibility, fast electron communication
features, and so on. Moreover, ZnO has a high isoelectric point (IEP) of about 9.5, which should provide a positively charged
substrate for immobilization of low IEP enzyme such as glucose oxidase (GOx, IEP = 4.2) at the physiological pH of 7.4. Thus,
ZnO0 is expected to find applications in a new generation of miniaturized biosensing devices.

We focus on the application of ZnO nanostructure on electrochemical biosensor. ZnO nanorods arrays were grown directly
on the Au electrodes by cathodic electrochemical deposition method from an aqueous solution of zinc nitrate. As shown in
Fig 1, the diameter of ZnO nanorods is about 100~150 nm and their length is several micrometers. After a homogeneous ZnO
nanorod layer was synthesized, GOx was immobilized onto the surface of ZnO nanorods. Fig. 2 shows a cyclic voltammetric
sweep curve for the ZnO/Au electrode and GOx/ZnO/Au in PBS buffer containing 1 mM D-glucose at pH 7.4. The curve of
GOx/Zn0O/Au electrode shows an increase in current and a well-defined peak compared to ZnO/Au electrode, confirming the
electrochemical response of the GOx/ZnO/Au electrode. Thus, ZnO nanorods can provide a favorable microenvironment for the
immobilization and stabilize its biological activity to a large extent.
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Fig.1l. Top-view SEM micrograph of ZnO nanorods Fig.2. Cyclic voltammetric sweep curve for the ZnO/
prepared by cathodic electrochemical deposition Au and GOX/ZnO/Au electrode in PBS buffer with 1
method on gold electrode. mM D-glucose (pH 74) in the range of -0.2 to 0.7 V.
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Synthesis of gold nanoshells and their optical responses

VBL researcher Dadian Wu

Metal nanoparticles (MNPs) have attracted considerable interest because of their special electronic and optical properties.
The localized surface plasmon resonance (LSPR) of the MNP can induce enormous electric field near the surface of MNP. LSPR
effects can lead to giant enhancement of optical responses in CNTs such as luminescence properties and third-order optical
nonlinearity. However, CNTs show luminescence in the range of 800 nm to 1.5 p m. Using gold nanoshells with different shell
thicknesses, we can tune a wavelength of LSPR to match the photoluminescence (PL) wavelength of CNTs.

Gold nanoshell (GNS) consists of a dielectric core coated with a gold shell. In contrast to solid metal nanoparticle, the
plasmon resonance frequency in GNS is sensitive to the relative dimensions of the core and the gold shell, and can be moved
from the visible region into the near-infrared region of 800-1200 nm. Firstly, silica colloids were purified and re-dispersed in
ethanol. 3-aminopropyltrimethoxysilane (APTES) was added to purified silica colloids under vigorous magnetic stirring at 45°C
for 3 hours. Gold nanopartilces (2-5 nm) were prepared by the reduction of chloroauric acid with sodium borohydride. APTES-
functionalized silica colloids were added dropwise to gold sol to form gold-attached silica colloids (SiO,/Au). Finally, various
amounts of SiO,/Au colloids were added to the aged AuCl,/K,CO; solution, followed by formaldehyde to form the GNSs. The
GNSs are electronegative.

Figure 1. Absorption spectra of GNSs with core diameter of (a) 90 nm and (b) 170 nm
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Jérome Jolibois was born in France on February 1980. He received the M.Sc. degree from the University

of Poitiers, Poitiers, France in 2005. He achieved his PhD degree in electrical engineering from the

University of Poitiers in 2008. He has been working on different topics such as flow electrification, airflow

control by non-thermal plasma, etc.

From January 2009 to March 2011, his research focused in non-thermal plasma for pollution applications.

First, he has been working on the volatile organic compounds (VOCs) removal in the IC2ZMP institute

(University of Poitiers) from January to September 2009. Then, he has been working on the cleaning of gas

exhaust (i.e. NOx removal) in the Applied Electrostatic Laboratory (Toyohashi University of Technology)

from November 2009 to March 2011.

Currently, he is research fellow in the Venture Business Laboratory (Nagoya University),

collaborating

with the Plasma Nanotechnology Research Center and the Hori-Sekine laboratory. His topic research focuses

on the plasma interaction with living tissues, especially with human tumor cells. The aim is to highlight the

role induced by the radical species generated by low and atmospheric pressure plasma on cells.




