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Figure 2. Curent vs. time in the metastable pitting region (0.6 Vs SCE)in
08 M NaCl for (a) a bare steel wire and (b) wire coated with 70 nm
PDADMAPSS.
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Layer-by-Layer Self-Assembly of Glucose Oxidase with a
Poly(allylamine)ferrocene Redox Mediator
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AR-1428 Buenos Aires, Argentina
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We report the redox mediation of glucose oxidase (GOx) in a self-assembled structure of cationic poly-
{allvlamine) modified by ferrocene (PAA-Fc) and anionic GOx deposited electrostatically layer-by-layer on
negatively charged alkanethiol-modified Au surfaces. Successive PAA-Fe and GOx layers were deposited
by alternate immersion of the thiol-modified Au in the respective polyelectrolyte and enzyme solutions.
The uptake of thiol, redox polymer, and GOx on the surface was monitored by quartz crystal microbalance.
Cyclic voltammetry shows nearly ideal surface waves of ferrocene in the polymer with charge independent
of sweep rate; the redox surface concentration was obtained from integration of the ferrocene/ferricinium
voltammetric peaks. The redox charge increases in step with the number of PAA-Fc layers deposited.
Enzyme catalysis for the oxidation of 5-D-glucose was achieved with a multilayer PAA-Fe/GOx assembly,
with each GOx layer contributing equally to the catalytic response. Only a small fraction of the active
assemnbled GOx molecules are “electrically wired” by the ferrocene polymer although all of the enzyme
could be oxidized by soluble ferrocenesulfonate when added to solution.
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The redox charge increases in step with the number of PAA-
Fc layers deposited. Enzyme catalysis for the oxidation of
B-D-glucose was achieved with a multilayer PAA-Fc/GOXx
assembly, with each GOx layer contributing equally to the

catalytic response.

by the
ferrocene polymer although all of the enzyme could be
oxidized by soluble ferrocenesulfonate when added to
solution.
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Effect of the Polycation Nature on the Structure of Layer-by-Layer
Electrostatically Self-Assembled Multilayers of Polyphenol Oxidase

E.S. Forzani, M. Lopez Teijelo, F. Nart, E.J. Calvo,V.M. Solis
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Figure 2. Plots of average thickness vs number of layers (N) for

multilayer self-assembled systems composed of (A) PAHPPO and

{B) PDDAPPO. (Open symbols). polycation-terminated layers; (filled

symbols) PPO-terminated layers. Emor bars represent thickness

standard deviation values measured at 546.1 and 632.8 nm.

Biomacromolecules, Vol. 4, No. 4, 2003
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Diffusion-enzyme kinetic Problem
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Diffusion-enzyme kinetic Problem
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LIMITING KINETIC CASES
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Figure 1. Reaction scheme of the electrochemical oxidation of 8-o-glucose catalyzed by GOx
and PAH-Os.
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Figure 3. {a) Cyclic voitammetry at 50mVs " in the absence of glucose for a
PAH/GOx/PAH-0s electrode in 0.1 u Tristhydroxymethyilaminomethane (Tris)
buffer, pH=75 and 0.2m KNO;. (b) Dependence of the steady-state glucose
catalytic oxidation current density on potential for the same electrode in 0.1 m Tris
buffer, pH = 7.5, 0.2 M KNO; and increasing glucose concentration (2.5, 75, 25 and
&0 mw) at Smis L
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Supramolecular Architectures of
Electrostatic Self-Assembled Glucose
Oxidase Enzyme Electrodes

Ernesto J. Calvo*®®! and Alejandro Wolosiuk™
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[15]]
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Figure 2. Different enzyme monolayers on electrostatically self-assembled
electrodes: (a) PAH-05/G0x, (b) cysteamine/GOx/PAH-0s, (c) PAH/GORPAH-Os,
and (d) PAH-Os/GOx/PAH-0s.

&0

Y

0 10 20 30 40 50 60 70 80

Glugose] fmy ———=

Figure 4. Typical catalytic current response for S-o-glucose concentration for
self-assembiled nanostructured thin films based on different architectures: (a)

PAH/Os/GOx, (B) cysteamine/GOxPAH-0s, (¢) PAH/GOxPAH-0s, (d) (PAH-Os) 5
(GOx) . All measurements were performed in 0.1m Tris buffer of pH=75, 0.2m
KNG;.

ChemPhysChem 2004, 5, 235 -239
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Supramolecular multilayer structures of wired redox enzyme
electrodesy
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Table 1 Kinetic data for (PAH-0s) GOx) multilayers
Dipping cycles g/pC em 2 dp/mm [Os]'™M Fg/107" mol am 2 K[Os)s ! Kmol dm 357! = 10¢
1 6.0 g.1 0.077 0.33 H62 0.86
i 93 28.0 0.034 0.90 558 1.60
5 11.7 46.4 0.026 1.20 410 1.60
10 172 92.7 0.019 223 il 2.00

Phys. Chem. Chem. Phys., 2005, 7, 1800-1806
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REDOX MEDIATION IN SOLUTION, INTRA
AND INTERMOLECULAR
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EFFECT OF FILM STRUCTURE AND
THICKNESS
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SCHEME 1: Schematic Diagram Illustrating the Layer-

Polyelectrolyte Coating of Metal N et Deposttion Process Applied fo Gold
Nanoparticles, D.lI. Gittins, F. (" Gold Nanoparticle™ )

Caruso, J. Phys. Chem. B, 2001,
105, 6846-6852.
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G. Schneider, G. Decher, Nanoletters
2004, 4, 1833-1839
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Novel Hollow Polymer Shells by Colloid-Tem-
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Molecular recognition and Signal generation
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