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The oxidation of B-D-glucose cdalyzed by GOx and
mediated by the redox poymer PAA-Os in organized
self-asembled layer-by-layer bioeledrodes is given by**;
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where GOx(FADH,) and GOx(FAD) are the reduced and
oxidized forms of the enzyme, PAA-Os(I1/111) the reduced
and oxidized forms of the osmium modified
paly(allylamine), (PAA-Os), and S and P are the substrate
and product, B-D-glucose and glucono-D-ladone, respec
tively. The Michadis constants for substrate and redox
co-substrate ae Kys = (kg + Keg)/ky and Kyo = Kea/k
respedively. Negleding diffusion of the substrate in the
thin layers, the caalytic oxidation current density is*:
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where g isthe surface oncentration of the total adive
enzyme wired by the Os palymer and [§] isthe soluble
substrate @ncentration.

By combining €lli psometry and quartz aystal micro-
balance (Fig. 1) with eledrocatalytic measurements of
glucose oxidation (Fig. 2) we can assessthe wiring
efficiency of different multil ayer structures.

From the best fit linesto egn. (4) in Fig. 2 we evaluate the
pseudo first order rate mnstant k|Os] and the concentra-
tion of wired enzyme, "

With the redox surface oncentration, I'os, Obtained from
the integrated voltammetric charge in the @sence of
glucose and the dlipsometric thicknessd; we asessthe
eledrochemicdly adive osmium volume concentration
[Oslgec in ead one of the structures gudied.

With this value we obtain the second order rate constant
for the oxidation of FADH, by the redox polymer k,
which results an order of magnitude lower than the value

reported for the soluble Os complex and enzyme due to
the limitations of backbone segmental motion in the redox
polymer layers.
The surface oncentration of enzyme dedrically wired by
the Os palymer, e ,islarger when PAA-Os layers can
wire the enzyme from below and above the GOx layer.
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Fig. 1 Elli psometric thickness( ) for ead layer: (PAA-
Os), (PAA-Os)(GOx),(PAA-Os) , (GOx),and (PAA-Os) ,
(GOX) , and QCM mass for GOx layers (¢)
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Fig. 2: Catalytic current dependenceon gucose
concentration for different multil ayer architeduresat 0.5
V.
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