ELECTROPOLYMERISED
ARCHITECTURE ENTRAPING A
TRILACUNARY KEGGIN-TYPE

POLYOXOMETALATE FOR
ASSEMBLING A GLUCOSE BIOSENSOR

G. L. Turdean® *, A. Curulli*, I. C. Popescu?,

C. Rosu? and G. Palleschi**
! Physicd Chemistry Department, “Babes-
Bolyai” University, 3400 Cluj-Napoca RO-
Romania

*Centro CNR di Studio per I'Elettrochimica ela
Chimica Fisica delle Interfasi, Via del Castro
Laurenziano 7, 0016 Roma, Italy.

% Inorganic Chemistry Department, “Babes-
Bolya” University, 3400 Cluj-Napoca RO-
Romania

t+Dipatimento d Scienze e Temodogie
Chimiche, Universita di Roma "Tor Vergata',
Via della Ricerca Scientifica - 00133 Roma,
Italy.

The caalytic redox adivity of polyoxometal ates
has attracted much attention in recent years [1].
Heteropdyanions and espedally their meta-
substituted derivatives have some very useful
and interesting properties. Such feaures include
the high stability of most of their redox states,
the posshility to tune their redox potential by
changing the heteroions and/or the addends ions
withou affeding their structure, the variabili ty
of the transition metal caions which can be
incorporated into the heteropdymetalates
structure, and the possbility of multiple dedron
transfer. These properties make
heteropdyanions attradive & redox caaysts
(mediator) for indired  eectrochemical
processes.

The poyoxometalates can be dtached orto the
eledrode by using an interadion between the
polyoxometalates and the dedrodic surface
There ae three methods commonly used to
immobilise them [1]. The first method is the
adsorption d poyoxometalate on the dedrodes
by dip coating. The sewmnd is the
eledrodepaosition d poyoxometalates on the
eledrode surface from a poyoxometalate
solution uncdr constant potential. The third
method is to entrap pdyoxometalates into
poymers onto the dedrode. This entrapment
can be carried ou in a stable way by two ways.
First, electrostatic incorporation into a polymer
can be considered, performed on the eledrode
(two step method), for example by spin coating
or eledropdymerisation. Then the polymer-

coated eledrodes are soaked in the solution
containing the dedrocaalysts.

Sewmnd, pdyoxometadates are immobilised
simultaneously with the eledropdymerisation
procedure (one step method), in ather words the
oxidative poymerisation is caried ou in the
presence of the polyoxometal ates.

The last method seems to be very promising and
it is a smple way to assemble modified
eledrode and/or sensors

Few investigations on the dedrochemicd
behaviour of Fe,-POM freeor immohili sed have
been reported, as well of its eledrocaalytic
adivity vs. H»O,, and no data have been
pudished abou its use in assEmbling
biosensors.

In this paper, we reported a study of the
eledrochemicd and electrocaalytic behaviour
of Fe,-POM immobilised in an electropdymer
such as poay(1,8DAN) [2], on graphite
eledrodes. We studied the stability of Fe,-POM
[3] immobhili sed, changing the
eledropdymerisation conditions.

For the first time, to our knowledge, a glucose
biosensor, assembled immobilisng ducose
oxidase (GOx) and Fe-POM in  an
eledropdimerysed film, has been oltained. A
study of immohili sing system for GOx and the
caalysts has been carried ou. In this way, we
coud deted H,O, amperometricdly at an
applied paential of -0.04/ vs. Ag[AQCI.
Finally, the resulting glucose biosensor has been
fully characterised in terms of detedion limit,
linea range, resporse time and stabili ty [4].
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