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In another aspect of this embodiment, the working electrode functions as an cathode and may include

platinum, palladium, carbon, carbon in combination with one or more inert hinders, iridium, indium oxide, tin oxide,
indium in combination with tin oxide, steel, stainless steel, copper, nickel, silver, chromium, and mixtures thereof.
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combination with inert binders, iridium, indium oxide, fin oxide, indium in combination with tin oxide, steel, stainless
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a substantially insoluble silver salt, such as silver chloride, silver bromide, silver iadide, silver ferrocyanide, and silver
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Brief Description of the Drawings

Figure 1 depicts an electrochemical cell wherein the reagent is situated on a wall of the cell facing the
30  working electrode.
Figure 2 depicts an electrochemical cell wherein the reagent is situated on the counter electrode.
Figure 3 shows current as a function of time for three whole blood samples for a reaction system including
glucose, PQQ dependent glucose dehydrogenase and potassium ferricyanide redox mediator. The three blood samples

contain haematocrit levels of 20%, 42%, and 65%, respectively, where the haematocrit is the volume percent of red
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reacti on conponents on a solid surface renote fromthe el ectrode. The
An example of a suitable method for ensuring that the chemical reaction is remote from the working

electrode is to immobilize one or more of the reaction components on a solid surface remote from the electrode. The
reaction component(s) can be immobilized by incorporating them in a pelymeric matrix that is dried on or otherwise
30  attached to the solid surface. The reaction component(s} can also be fethered directly to the solid surface either by
chemical or physical bonding. Alternatively one or more of the reaction components can simply be dried onto the solid
surface without special immobilization means. In this situation one or more of the reaetion components is sufficiently
low in mobility, in the liquid matrix filling the electrochemical cell, that it does not migrate substantially from the

position where it was dried during the time period that the electrochemical current can be usefully monitored to
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Figure 1 depicts an apparatus suitable for use with one embodiment. In Figure 1, a working electrode 2 and

a counter electrode 3 are disposed on an electrically insulating substrate 1. On a second substrate 5 is disposed a

30 layer of chemical reactants 4, where at least one of the reactants is substantially immobilized on the substrate 5. In
use, the space between walls 1 and 5 is filled with a liquid containing a substance which is capable of reacting with

the reagents 4 to produce at least one electroactive species. The products of the chemical reaction diffuse towards

the working electrode 2 where the electroactive specie(s) are electrochemically reacted to produce a current. The

magnitude of the current or the charge passed at a particular time, or the time course of the current or charge passed
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The current shown in Figure 3 can be approximately given by the equation:
i = -FADGIL

where i is the current, F is Faraday’s constant {36486.7 C/mole), A is the electrode area, D is the diffusion coefficient
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sufficient to el ectrochem reac ctr e
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4, The method according to claim 2, wherein the distance is between about 500 microns and about
5 mm.

b. The method according to claim 2, wherein the distance is between about 1 mm and about 2 mm.

B. The method according to claim 2, wherein the working electrode and the counter electrode are

25  situated on the same plane.
7. The method according to claim 1, wherein the site and the working electrode are separated by a
minimum distance ranging from about 10 micrens to about 5 millimeters.
8. The method according to claim 7, wherein the minimum distance ranges from about 50 microns to
about 500 microns.
30 9. The method according to claim 7, wherein the minimum distance ranges from about 100 micrens to
about 200 microns.
10. The method of claim 1, wherein the counter electrode is capable of functioning as a combined
counter/reference electrode.

1. The method of claim 1, wherein the electrochemical cell further comprises a reference electrode.



5. The method according to claim?2, wherein the distance is between about 1
mnm and about 2 nm 6. The nethod according to claim2, wherein the working
el ect rodavanziod7B®e counter el ectrode are 25 situated on theT/vsmeipidane. 7.
The met hod according to claim1, wherein the site and the working el ectrode
are separated by a mninum distance ranging from about 10 m crons to about
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wher ei n t hgRRRBaRirfaksh GO @AcRA ¥t hin a polymeric matrix attached to a
surface in the elrectrochem cal cell. 22. The nmethod according to claim1l,
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1, wherein the reagent ried onto a surface in the el ectrochenical
20 23. The method according to claim 1, wherein the reagent is dried onto a surface in the electrochemical

cell, the reagent exhibiting sufficiently low mobility in the liquid sample such that the reagent does not substantially
migrate while the current is measured.

24, The method according to claim 1, further comprising a redox mediator.

25, The method according to claim 1, wherein the redox mediator is selected from the group consisting

25  ferrocinium, osmium complexes with bipyridine, benzophenone, and ferricyanide.

26. The method according to claim 1, wherein the sample comprises whole blood.
217. The method according to claim 1, wherein the component comprises glucose.
28. The method according to claim 1, wherein the reagent comprises an enzyme selected from the

group consisting of PQQ dependent glucose dehydrogenase, NAD dependent glucose dehydrogenase, glucose oxidase,

30 lactate dehydrogenase, and alcohol dehydrogenase.

29. The method according to claim 1, wherein the potential is between about +50 mV and +500 mV.
30. The method according to claim 1, wherein the potential is about +300 mV.
31. A method for measuring a rate of a chemical reaction between glucose and PQQ dependent glucose

dehydrogenase in whole blood comprising:
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el ectrode, a counter electrode, at |east one wall, a redox nedi ator

conpri si ng f er r the{paipiaciés redpranedigspriufoideroweRidsi n t he el ectrochenical cell, and
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bei ng substantially inmmobilized in the electrochemcal cell at a site at a
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reduced PUG dep &t e'@%"eff y ‘@Wffr ogenase in turn reacting with the
ferricyani de redox nediator to formferrocyanide; 10 applying a potenti al
bet ween the working el ectrode and the counter el ectrode, wherein the
potential is sufficient to electrochemcally react the ferrocyani de at the
wor ki ng el ectrode; and measuring the current produced by the

el ectrochem cal reaction of ferrocyanide at the working electrode, wherein
t he measurement is indicative of the rate of the chem cal reaction between
gl ucose and PQQ dependent gl ucose dehydrogenase. -10



