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Immobilization of the biorecognition element is the
key to the development of biosensors. Among th@®wuar
enzyme immobilization protocols, an entrapment in
polymer membranes is a general method for variéty o
transducers. Formation of the membrane from polymer
solution in organic solvent on any surface is mgnaple
and reproducible compared to chemical polymerimatio
We believe that the simplicity of this immobilizaui
procedure would provide the reproducibility of the
resulting biosensors strongly required for their sma
production.

Polyelectrolyte Nafion has found wide use for
development of the enzyme-containing membranes.
Among its main advantages is that Nafion provides a
biocompatible interface with mammalian tissue aedde
offers the potential for use with implantable seasdhe
method for membrane formation is a simple dippirfig o
the electrode into the polyelectrolyte solutioncasting a
small volume of the solution onto the electrodefae
and allowing the solvent to evaporate.

The use of non-conventional media for enzyme
immobilization in polyelectrolyte membranes is repd.
Optimal environment for glucose oxidase (GOD) in
Nafion membranes is achieved using an advanced
immobilization protocol based on a non-aqueous
immobilization route [1]. Exposure of GOD to water-
organic mixtures with a high (895%) content of the
organic solvent, resulted in stabilization of tmzyme by
membrane-forming  polyelectrolyte.  Such  optimal
environment leads to highest enzyme specific dgtivi
the resulting membrane, as desired for an optirsal af
the expensive oxidases. Casting solution contai@iadp
and Nafion is completely stable over 5 days in a
refrigerator providing almost absolute reprodudipibf
GOD-Nafion membranes (Fig.1). The activity of the
GOD-Nafion membranes is almost 100% reproduced with
maximum deviation in the frame of 2%, what is aliga
precision limit for kinetic investigations.

A glucose biosensor was prepared by casting the
GOD/Nafion membranes over Prussian Blue modified
glassy carbon disk electrodes. The biosensor agkiiat
FIA mode (Fig. 2) allows the detection of glucosavd
to the 0.1uM level, along with high sensitivity (0.05 A
M™cm?), which is only 10 times lower than the
sensitivity of the hydrogen peroxide transducerdus®
comparison with the recently reported enzyme elelets
based on similar }D, transducers (transition metal hexa-
cyanoferrates) shows, that the proposed approagiags
a dramatic (100 fold) improvement in sensitivity thie
resulting biosensor [2].

Combined with the attractive performance of a
Prussian Blue based hydrogen peroxide transdutehf3
proposed immobilization protocol provides a superio
performance for first generation glucose biosensors
term of sensitivity and detection limits. An intwazed
parameter, the ratio of sensitivity of amperometric
biosensor to the lowest concentration of analyteaed
was of 510° A M cm”® for biosensor made according to
the proposed approach.

Since a number of other enzymes were successfully
entrapped in Nafion membranes using previous regort

non-agqueous immobilization approach [1] we belithat
the proposed approach is universal for immobil@atbf
enzymes from different classes, at least for imirobi
zation of oxidases. This investigation demonstrdies
to find an optimal surrounding of the enzyme inypoér
membrane, which provides its maximal efficiency.
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Fig.1. Shelf-life of glucose oxidase - Nafion meanes
(m) and the casting solution (o) af@.
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Fig.2. Calibration for glucose-sensitive biosendos mg
mi™ of glucose oxidase, 0.3% Nafion and 7.4%0Hn
casting solution; flow rate 0.5 ml min E = 0.0 V
(Ag]AgCI|1 M KCI).
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