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ABSTRACT

Simple drop/dry coating procedures were employed to first spread a nanoporous
coating of carbon nanotubes (CNTs) over the surface of disk-shaped platinum electrodes.
Dried CNT deposits were then infused with a solution of glucose oxidase (GOD) or first with a
suspension of colloidal chitin and then the GOD solution. An undesired enzyme leakage out
of the functional electrode coating into storage or measuring buffer was prevented by finally
applying an extra protective top layer of cathodic electrodeposition paint (EDP), which
served as effective diffusion barrier for the entrapped biomacromolecules. The performance
level of biosensors utilizing the two protein immobilization designs has been evaluated via
amperometric calibration measurements in buffer solutions with increasing substrate
concentrations. The measurements confirmed in either case a good analytical performance
of the obtained glucose biosensors. Particularly outstanding for both the CNT/GOD/EPD and
the CNT/chitin/GOD/EDP type of sensors was the gain of a very wide linear range of up to
about 40 mM and a sensitivity that compared favorably well with other reported types of
glucose biosensors. Assets of the established sensor design are the simplicity of making and
the nice functionality without extra chemical supplements as, for instance, metal
nanoparticles or redox mediators. A definite potential is seen for the proposed sensor

architecture to be utilized for mass fabrication.
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Fabrication of carbon nanotube-based amperometric glucose
biosensors and their amperometric calibration.

The procedure for the fabrication of glucose biosensors with
electrodeposition paint-covered carbon nanotube-networks as
immobilization matrix for GOD.

Scanning electron microscope images of dried carbon
nanotubes coatings on a metal substrate surface.

Calibration of a carbon nanotube/glucose
oxidase/electrodeposition paint-based glucose biosensor to
successive glucose concentration increases.

Long-term stability measurements for a carbon
nanotube/glucose oxidase/electrodeposition paint-based
glucose biosensor.

A carbon nanotube/glucose oxidase/electrodeposition paint-
based glucose biosensor with very large linear range.

The pH dependence of the current response of a carbon
nanotube/glucose oxidase/electrodeposition paint-based
glucose biosensor.

The dependence of the current through a carbon
nanotube/glucose oxidase/electrodeposition paint-based
glucose biosensor on the sensor’s working potential.
Hydrogen peroxide oxidation at a bare pencil lead disk
electrode, a carbon nanotube-modified pencil lead disk
electrode and a CNT-modified platinum disk electrode.
Anodic hydrogen peroxide collection at a “normal” glucose

biosensor with either a non-conducting polymer film or a

conductive carbon nanotube deposit as immobilization matrix.

Glucose quantification with carbon nanotube/glucose
oxidase/electrodeposition paint-based glucose biosensor that

use either a platinum or a carbon carrier electrode.
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Figure 12:

Figure 13:
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Figure 16:

Detection limit assessment for glucose quantifications with
carbon nanotube/glucose oxidase/electrodeposition paint-
based glucose biosensor that used either a Pt or a carbon
carrier electrode.

The fabrication of carbon nanotube/glucose
oxidase/electrodeposition paint/Nafion-based glucose biosensor
for analyte quantification in blood serum samples.

Application of carbon nanotube/glucose
oxidase/electrodeposition paint/Nafion-based glucose biosensor
for the determination of the glucose concentration of a serum
sample.

Preparation of glucose biosensors with a carbon
nanotube/chitin composite as immobilization matrix.
Calibration of a glucose biosensor with glucose oxidase
immobilized in a drop-coated carbon nanotube/chitin network

and a top-coat of cathodic electrodeposition paint.
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