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[ 0001] El ectrochem cal glucose test strips, such as those used in the
OneTouch(r) Utra(r) whole blood testing kit, which is available from
Li feScan, Inc., are designed to neasure the concentration of glucose
in a bl ood sanpl e ArMBEFIAODLOY KERYCING INTERFERBENCGERENANent  of

gl ucose i s bFACTROCHEMICM cSENSORUSING TWOf DEFEIERERID A PPREED

fl avo-enzyne gl ucose oxi dase. DurP@QENmIsIReaction, the enzyne
becones reduced. The enzyne is re-oxidised by reaction with the

medi ator fenicyanide, which is itself reduced during the course or
the reaction. These react i BACKGROVNHOFIRBENEION D G ucose + Q0xpo
d uconic acid + GO

[0001] Electrochemical glucose test strips, such as those used in the
OneTouch® Ulira® whole blood testing kit, which is available from LifeScan,
Inc., are designed to measure the concentration of glucose in a blood sample
from patients with diabetes. The measurement of glucose is based upon the
specific oxidation of glucose by the flavo-enzyme glucose oxidase. During this
() reaction, the enzyme becomes reduced. The enzyme is re-oxidised by reaction
with the mediator ferricyanide, which is itself reduced during the course or the

reaction. These reactions are summarized below.

D-Glucose + GOx gy, —=>= Gluconic acid + GOx gy,

GOXgepy + 2 Fe(CN)g3- ——— GOx,gy, + 2 Fe(CN)¢?-

[6002] ‘When the reaction set forth above is conducted with an applied
potential between two electrodes, an electrical current may be created by the
electrochemical re-oxidation of the reduced mediator ion (ferrocyanide) at the

(3 electrode surface. Thus, since, in an ideal environment, the amount of

) ferrocyanide created during ﬂ.je chemical reaction described above is directly

proportional to the amount of glucose in the sample positioned between the
electrodes, the current generated would be proportional to the glucose content
of the sample. A redox mediator, such as ferricyanide is a compound that
exchanges électrons between a redox enzyme such as g]ucosé oxi!dase and an
electrode. As the concentration of glucose in the sample increases, the amount
of reduced mediator formed also increases, hence, there is a direct relationship
between current resulting from the re-oxidation of reduced mediator and
ghucose concentration. In particular, the transfer of elecirons across the

electrical interface results in a flow of current (2 moles of electrons for every



QOx(RED) + 2 Fe(CN) 63> @Ox(0x) + 2 Fe(CN)64. [0002] When the reaction
set forth above is conducted with an applied potential between two
el ectrodes, an electrical current nmay be created by the

el ectrochem cal re-oxidation of the reduced nmedi ator ion

(f errocyani deynod ofidiecoss et is oxlidized). f BreeurPhirssultiigrfcen therintariuctieal

envi ronnent , unt of ferrocyani de created during the chem cal
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gl ucose in the sanple positioned between the el ectrodes, the current
generated woul d be proportional to the glucose content of the sanple.
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t he nmeters wortd mhrodwes ahlobil sapie tdiite sehplechahbe, thbd sttibhale 1 ncl udes
a sanple chanbf?r 'gaid aﬁ | ea el ectrodes di sposed within the

t t
sanpl e chanbeP FHCHFRCHPBIF cB‘ﬂ’tﬁé‘“’enzyme (e.g. glucose oxidase) and
nmedi ator (e.g. fenicyanide). In us; the user pricks their finger or
other convenient site to induce bleeding and introduces a bl ood
sanpl e t PO0RE sanplneslediradlisenical térus, the fmctiog of the metee id teal folde Aisilpn  set
forth above. it provides a polarizing voltage (approximately 0.4 V in the case of OneTouch®
Ulira®) that polarizes the electrical interface and allows current flow at the
carbon working electrode surface. Secondly, it measures the current that flows
in the extemal circuit between the anode (working electrode} and the cathode
(reference electrode). The meter may, therefore be considered to be a simple
electrochemical system that operates in two-electrode mode although, in
practice, third and, even fourth electrodes may be used to facilitate the

measurement of glucose and/or perform other functions in the meter.

[0005] In most situations, the equation set forth above is considered tobea
sufficient approximation of the chemical reaction taking place on the test strip
and the meter reading a sufficiently accurate representation of the glucose
content of the blood sample. However, under certain circumstances and for

certain purposes, it may be advantageous to improve the accuracy of the



[0004] I n el ectrochem cal terms, the function of the neter is two
fold. Firstly, it provides a polarizing voltage (approximately 0.4 V
in the case of OneTouch(r) Utra(r)) that polarizes the electrical
interface and al | ows %u rent f{ow at the carbon working el ectrode

surface. Secoffdf¥y P nEASHEE S HEeTE A PPRISE of thgrcurepiigeasiret Aethext er nal
circuit betweggcidag rangd ﬁoﬁl"ﬁf BicBGhcebeghdrQilei AR Y: fc&ﬁR&@gg o

(reference electrode). The neter may, therefore be cons
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al t hough, in practi third and, even fourth el ectrodes nmay be used
Lo facil | tat oy HETHRAI A %F%PW@B%@dgfﬁafwfhagraﬁfgﬁﬂ%ﬁ ot
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chemi cal reaction taking place on the test strip and the neter
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the neasurenent. For exanple, where a por%él on of the tcurrent
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chem cal s or ounds.in the sanple. Were_such additional chem cals
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Imterfering Currents [0006] Exanpl es of potentially interfering

cheni cal s (i . analdeimpopmy®ldgieahGuid(eghy giroise gieta) inblvegihe sxidhti@sodl ood
that may generate Interfering Currents i .he esence of an

ol ectrical 11 L THEPIHS HECSrBaPE: e leba o BE Svamiognacose
(Tyl enol n4 or oRaksay. e Fuhor m<ShfhidR e 3Bh s MrdeahtcHBRSY Bhdrdlls thed § eri ng
Currents in an el ectrochem cal neter for neasuring the concentration
of an anal yt emietr Evehies thel axifasian of ongiad nfags interferigi compeundebir )

i ves D RRball o oh,sle ML S SOONIRDY
f or gener at i ngederdtiap fheerferth Cirfa i8 shdh SMedr ivolves the oxidation of one
or more interfering compounds at the working electrode. Thus, the total
current measured at the working electrode is the superposition of the current
generated by oxidation of the analyte and the current generated by oxidation of
interfering compounds. Oxidation of interfering compounds may be a result
of interaction with the enzyme, the mediator or may occur directly at the

working electrode.

[0007] In general, potentially interfering compounds can be oxidized at the
electrode surface and/or by a redox mediator. This oxidation of the interfering
compound in a glucose measurement system causes the measured oxidation
current to be dependent on both the glucose and the interfering compound.
Therefore, if the concentration of interfering compound oxidizes as efficiently
as glucose and/or the interfering compound concentration is significantly high
relative to the ghucose concentration, it may impact the measured glicose

concentration.



neter involves the oxidation of one or nore interfering conpounds by
* reduction of the nediator (e.g. ferricyanide). A further nmechanism
for generating Interfering Currents in such a neter involves the

oxi dation of one or nore interfering conpounds at the working

el ectrode. Thus, the total current neasured at the working el ectrode
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magni tude to the standard potential of the redox nediator, resulting
in a significaduchart pliningting ¢icect nterference nementinalwistdetgiing tegiettidpsat ed

by oxidation qgf .the interfering conpounds at the working el ectrode.
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conpounds at tHie redifckigi ebhactin@dR dey iRrferhed fRfknt AtrdSiabict6 tle
interference current. It wuld, therefore, be advantageous to reduce
or nininize tE&chad§dompgrndshe direct interference current on the
measur enent of anal yte concentration. Previous nethods of reducing or
elimnating direct interference current include designing test strips
that prey@9o}t he i Kiresfraegni: pdaioy dds:fiete B irkatdingGonbeunde tHat Ng

el ectrode, thus redycing or_elimnating the direct .interference
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Direct interfg?g%%gﬁtgﬁﬁv?glﬁég%]?hﬁg&p{%ggea n g%%%\?&%%%@gﬁn%ﬁbrane
on top of t he sudrdsiMYFIENT tayde. pldsd one thawnyiing electridt foorptlatl

fl uoropol yner such as. NAF m nay. be placed over. the working

el ectrode to PEFEIVE Icf]arﬁ%‘{;%‘@?@ %Wﬁ?%@dméﬂfé}ﬁt%ﬁ”élg CPRPYENEEr al , nany

interfering compuRgsscobie!H i, BSRO! RAbGVEGErY %@muéj%eexaugﬁﬂat Ive
char)ge, and thus, are excluded from belng oxidized at the working

el ectrode whefronhecisgipfidized gfthe werlvng déapde nben fiederfre ddveraedingy a

negatively c h%fegggden% régwye?gdeby aHrg)eVégt\ll\?eﬁy cIPa?ge%L}geembrane. However, because

some mterfering compounds, such as acetaminophen, are not negatively
charged, and thus, can pass through the negatively charged membrane, the use
of a negatively charged membrane will not eliminate the Direct interference
current. Another disadvantage of covering the working electrode with a
negatively charged membrane is that commmonly used redox mediators, such as
ferricyanide, are negatively charged and cannot pass throngh the membrane to
exchange electrons with the electrode. A further disadvantage of using a

negatively charged membrane over the working electrode is the potential to



sone interfering conpounds, such as acetam nophen, are not negatively
- charged, and thus, can pass through the negatively charged nenbrane,
the use of a negatively charged nenbrane will not elimnate the

Direct interference_current. Another disadvantage of covering the
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conpl exity and expense o?ﬂ%’anu%acturl ng th@gt est stri a size
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el egt rode). This allows the applied potential to the wor
. further disadvantage of using a size selective membrane over the working

electrode is the increased complexity and expense of manufacturing the test

strips with a size selective membrane.

{00011} Another strategy that can be used to decrease the effects of Direct
interference current is to use a redox mediator with a low rcdox potential, for
example, a redox potential of between about —300mV to + 100 mV (vs a
saturated calomel electrode). This allows the applied potential to the working
electrode to be relatively low which, in tum, decreases the rate at which

interfering compounds are oxidized by the working electrode. Examples of



el ectrode to be relatively ow which, in turn, decreases the rate at
whi ch interfering conmpounds are oxidized by the working el ectrode.
Exanpl es of redox nediators having a relatively |ow redox potenti al
i ncl ude osm um bi pyr.i dyl conpl exes, ferrocene derivatives, and

qui none der i VLR @EIaiopiayaE a ielslivsly istiTeden petoniia) inrdude osativmi vel y | ow
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el ectrode in conjunction with the working electrode. The current
measured at ttﬁéyﬁﬁ?ﬁﬁ% wladvehowetahigpne vl ipbieact ed fromthe
current neasured at the working electrode in order to conpensate for
the effect of the interfering conpounds. If the dunmy electrode is
bare (i.@00Kt covienebkrbyaiepy Savsabeased®dicatae)he ¢t dfigtedetiigent
measured at the dummy, electrode will be _ proportional to the Direct

i nterference THHRCERES 18 LS AFAIHEBY FlRgradsdn eqnpshen waladhe watkane t he

dumy el ect r odg.ifB0 Nk NG RHE F e HBRATLL, i ectrode
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interfering cobpedeadSomtthd heranomkasneedal detwaoakiag elebtrbdeindudsnyo

el ectrode is coated 'ta}af{:edoix nedi ator then the current neasured

at the dummy ¥R T {9 qLiehe @%@FPS%GH%EPWW‘}H Hdbs dymmgr f er ence

current and i Qt@ihEIAREEEE! ' '
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current neasumnedurt at the ddommyeledtedt mallibe patmidnatito thesDiredox nedi at or

fromthe current,.neasured, at t“tﬁg wor ki ng el ectrode will_ reduce or
duPERting

el i minate t he&fFEREe gFThan YATTEBHRERSUTeH AL e conpounds

and the ef f ecdleddfodt RbRI the bERAGR nlcasbd ATk &:Bﬁﬁig"(e@é&%é Qrn ffautdig redox

medi ator by an interfering conpound at the working electrode. In sone

i nst ances t heclarinfty the etect oldbe dingct akidetidpeofinatfethgonipoands i dhe

protein or de ivated re enzyne 4 n order si,mul ate the effect
bt *the  odox NS eE RineRENET et gl Bl ek et
pref erabl e t hiatn thestursitimhsubavetha deiylel @860 WilChahRehbisSidnhat
people with diabetes do not have to express a large blood sanple, it

may not be adVEfRtaedRisnces TRR apd enterierancecarrent sesuligdt g iredyction of

i ncrenent al | ygl R, -£hanhe qth Qn)e gél; a
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du el ectrode to interference currents at the
my cuirent measured af the working e{ectmc?e wﬁl reduce or eliminate the effect

of the direct oxidation of interfering compounds and the effect of interference
resulting from reduction of the redox mediator by an interfering compound at
the working electrode. In some instances the dummy electrode may also be
coated with an inert protein or deactivated redox enzyme in order to simulate
the effect of the redox mediator and enzyme on diffusion. Because it is
preferable that test strips have a small sample chamber so that people with
diabetes do not have to express a large blood sample, it may not be
advantageous to include an extra electrode which incrementally increases the
sample chamber volume where the exira electrode is not used to measure the
analyte (e.g. glucose). Further, it may be difficult to directly correlate the

current measured at the dommy electrode to interference currents at the



wor ki ng el ectrode. Finally, since the dumry el ectrode nmay be coated
- with a material or materials (e.g. redox nediator) which differ from
the materials used to cover the working el ectrode (e.g. redox

medi at or and enzyne), test_strips ich use du el ectrodes as a
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met hod of reducing or elimnating the effect of interfering conpounds
wi thout utilizing a dumry el ectrode, an internedi ate nenbrane or a
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[00014] The present invention is directed to q reducli ng the
ef fects of i niesafuae ardyteongoasibssystent teed reths Wrefrenth®dflirah glydses and
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first potential is applied to a first working el ectrode and a second
potential , hawaiepdiisedyging op eliminatiyg e etfect gf aderdsringegmipbudls. Mma t he

first potential .. is.appli to.a _secaon rking el ectrode.. The

gt ude o erseIEREbB0 bh B drBREG s 8 efip FrBRT RERIRtied o1 o1
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measure the apalyte concentration. In one enbodinent, the first
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SUMMARY OF INVENTION

[00014) The present invention is directed to a method of reducing the effects of
interfering compounds in the measurement of analytes and more particularly
to a method ofreducing the effects of interfering compounds in a system
wherein the test strip ntilizes two or more working electrodes. In one
embodiment of the present invention, a first potential is applied to a first
working electrode and a second potential, having the same polarity but a
greater magnitude than the first potential, is applied to a second working
electrode. The magnitnde of the second potential may also be less than the

first potential for an embodiment where a reduction current is used to measure



medi ator that are anal yte specific. The first potential applied to
- the first working electrode is selected such that it is sufficient to
oxi di ze reduced redox nediator in a diffusion limted manner while

t he second potential is selected to hav gnitude, (i.e. absolute
val ue) great eﬁt'h © RNt RRCHH ﬂrﬁ}a@ﬂ%rmﬁwﬁmrﬂm@ ﬁéﬁt‘@i@&@ecﬁf‘e&ﬁ“@l ng
in anmore effé&bﬁmm%gdaédu%aeﬁra B&c&ra%eds@ﬁpme&%ﬁigr é%eﬁ]a% Eé ?f In

t hi s enbodi ment _of the 1 nvention, the current neasu at t rst
wor ki ng el ectm@ﬂ!etctﬂitﬁtam@salaw Saﬂaﬂigtt”ﬁ]acﬁmirmntmh@pﬂzacﬁ arthefitshg

conmpound curren wh the cur red.at the secon r ki ng

el ectrode incl' Hﬁi‘syste %5 @gﬁ%ﬂ is SPEBEiRnt torped gﬁc\l\g redox”
interfering C@j@@i@t&i‘% QH%%hﬁﬁhﬂeékna&%ﬂéﬁﬁﬁk thd §ec§{5@%%tgntg?l at hat
the anal yte current and the anal yte overpotentia urrent bot refer
to a current toave emagespls(tie absoluthvalanpgryater thamihe mapattiderof dndfitshat
the current is .a.r a_redu tor .oxidatio

embodi nment  of PYIRTHE :,fﬁQ}litfﬂ%Bﬁquﬁg&ﬁ%bﬁﬂgeﬁlg i FARerr rb[‘ﬁ‘é&ﬂ&rrent s

at the first Mﬂ@d@gw{hmmﬁnéﬂdf&emﬁwpm Qfrefd REILRMAG: FRY be
defined by the follow ng equation, W-YW Y where Al is the analyte

current at t hérst wegtngwediodg inshugles mroglalyteurient ebinteuferieg tompmmdr ed at

the first mnrkln [ rode curre red .at second
wor ki ng el ect 76 tw ei Eh ﬁ%{'rg,e[aguracggtetﬂ%%qqgni)gpﬁ&éigqqo&fnc]ilgig?Or and
Y is an inter ﬁ:ﬁﬁnalbge swmﬂemm deransanin Meltage.aiirnh o@etag&@ﬁualUSI ng

thejequation set forth above, in a method according to e present
i nvention, i tCyEnhol shaslidbe eotedthaicihe aprdyte toiant and thexnalsiei on current s

resultlngfro terferl Q ulate a
correct ed cur&e qva atijg E%?P%éf?mt?ea Fépr aeﬁg%?ﬁp\%gsotpq?%@aﬁ

concent r at i oncafcestrioytaed ihat the evsey ﬁeﬁﬂté&ﬂé&@&ﬂh@é&;at&ﬂ%bhn one
enbodi nent of _the present invention, the concentration of glucose in

a sanpl e pl acBPigAnbedipet okt igvendignyBe edationship Setvisgn Breauimags ehe
sanple on at i ond
wor ki ng el ecftﬁ?o %t‘%dr{ g% (gehregar?ggge ect ?%%%9‘*’?4{‘% ;gﬂo%%%g?

wor ki ng el ectﬂ:@ddlcamdgsqmmxﬂ, wor ki ng el ectrodes bei ng coated vm t h
chem cal conpounds (e.g. an enzyne and a redox nedi ator) adapted to
facilitate the oxidation of glucose and the transfer of electrons
from the oxidized glugpseyfpo the first working el ectrode and the
second working el eet wn a potential is applied between the
first working el ectrode®™and the reference el ectrode, and the second
wor ki ng el ectrode and the reference el ectrode. In accordance with the
present invention, a first potential is applied between the first
wor ki ng el ect where Aaisthe pralyte besrent gicthe lfiest toddeg eletteodej Wsts tb@d;mrﬁnt al

bei ng sel ecte magni t ud uf fi t to ensure

rragni tude of ‘?’ﬁ;’esq%%ra?‘@’rﬁaﬁra"e‘%%fiﬂ egB %yé%%% @FSH”?R 1’?%@”&‘% Elt%%e in the
sanpl e is |inideest @otkindledndat,of & sathgitctdogdhdamploliagh &Rl ﬁ%rﬁﬁ‘d g.
diffusion). In_accordance with the present invention, a second

potential is Appisterisengesnpeund dseendamt vabiege effsoifacior.r Geing ted t he
reference ele f] reater in _m nltude
than the fir sg&'{agtglgﬁt&%ﬁj %ﬁ’gg qﬁﬁ E)lgetrtllgor&ea‘c O&ag%e ﬁ‘ gjfreseﬂt JYEIRQ

i nventi on, thpossﬁdmmdecim'e antdffebt diekiigisebetnedetind kb 0abeprtifice
oxidation of interfering conpounds_at the second working el ectrode.

In a further R Forppounfisanst @lcgiate ¢ prressted surentialeshat dvanats
equati on may &g%,t

resulting f ro%g{ééh%ﬁ%r‘éeg)g}%g&gfgeﬁ?%f%fen gé%%éﬂ n%%aﬂ;ﬁ%%ﬁ’%%g#hgs%g%lr rent
used to calculate the concentration of glucose in the sanple. In

arti cul he gl cose centr |on may be _derived using a
(F:)a| cul at zf{?’()z: rr egt e&f(}g? ent o epresent mvcnt:on the concentratlgn of

glucose in a sample placed on a test strip can be calculated by placing the

sample on a test strip having a first working electrode and second working



where A/Gis a glucose current, WL is the current neasured at the
first working electrode, W2 is the current neasured at the second
wor ki ng electrode, XGis a glucose dependent voltage effect factor

and Y is an interfering c ound dependent voltage, effect factor.
BRI EF DESCRI PFeRedsnd pze W?lﬁ%oggﬁégﬁ%}\%? fipERp Ieftrodp and

i nvention aresgghq bRl WeddddbAldidHaftivhith éh@nﬁéa?c@mﬁﬁa@ge.%%ﬁi ms. A

better understanding of the features and advantages of th resent
i nvention wi | nzdymecinti airedsd thydiates) edaphsidotimilithte thoddidationg{dhicasd ed

description thaé{1 S?rtﬂ(s;séf orft rf’ {'gl I L%Hl?l{ ive _eeg!‘?édi ments, _in i.ch the
principl es of HHBeHAREHRGLsIpcups e A lizeg pluGoRR o %gﬁ‘ﬁﬁ’ )
draw ngs of V\Hie@ct’éde'%hg%{e%eéoﬂd%&ﬁngéwcﬁgféiw%raﬁﬂﬁéﬁwﬁ apbley of a test

strip enbodinent for use in the present inventiion. Figure 2 is a
schemati ¢ vi ebetwkemthedrgrwakidg slectrqlefapd theseferance blectpydesant thé nvent i on.

e o S TR A B SRRV
| NVENTI ON [ 00f:6dn¥¥iivlefitid )@ fRdt 9oRAkaliSYIEE Bbwesn PRI GHRnLY adapt ed
to the neasurenent of

electrode and the reference electrode, the first potential being selected to have

a magnitude sufficient to ensure that the magnitude of the current generated by
oxidation of the glucose in the sample is imited only by factors other than

applied voltage (e.g. diffusion). In accordance with the present invention, a

second potential is applied between the second working electrode and the

reference electrode, the second potential being greater in magnitude than the

first potential and, in one embodiment of the present invention, the second
potential being selected to increase the oxidation of interfering compounds at

the second working electrode. In a further embodiment of the present

mvention, the following equation may be used to reduce the effect of

oxidation current resulting from the presence of interfering compounds on the

current used to calculate the concentration of glucose in the sample. In

particular, the glucose concentration may be derived using a calculated current

Ajzc where:

W, — YW,
AIG T ———
Xe~Y
where 4;1s a glucose corrent, W) is the current measured at the first working
electrode, #;is the current measured at the second working electrode, Xg is a
glucose dependent voltage effect factor and Y is an interfering compound

dependent voltage effect factor.

BRIEF DESCRIPTION OF THE DRAWINGS



gl ucose concentration in blood, it will be apparent to those of skill
- in the art that the nethod descri bed herein nay be adapted to inprove
the selectivity of other systens used for the el ectrochem cal

measur enent o&,ﬁanal }/%egs i n physi ol ogical fluids. Exanples of systens

that may be addpPed raneetion araset iprioyityparlanty Hdde accor di ng
to the present,d i i i

neasure the cgolglﬂce g%ﬁ%&%@%hAg% t#ﬁ@%%sﬁhﬁgﬁggeﬁgﬂge% gﬁ%%{"%%ﬁg%gosftﬂge rol,
am no aci ds, piesint meeniamdwitl heatbbmaml yereferenph ysihe fdipivdad dditdileidds.

Ex | f i.ol oqj | ] ui h { i . al
Cram s o PRl on el ) de (e Ty omain S anelyics,
fiirther be upderaQedmkhd@lizedMhd ﬁs%@&n%&%ﬁg d%viﬁé&%f RHEGENt

invention is described in an el ectroche syst em where t he
nmeasured current is produced by oxidation, the invention would be

equal ly applicable to a tem wherein the nmeasured, curren S .
oroduCad by ST A xR o e AT it PR PEREdR 1o a

met hod for i npeqydes ihigiisg! ectivity of an el ectrochem cal neasuring
systemthat is particularly adapted for use in a blood glucose

measur enent system Mre particularly, the present invention is
directed to aFrreterr}ﬁpd fO{i ir@rovi nf t he ?!?Asgcti Vi t%/Hg'L a bl ood gl ucose .
measur enent sySTem By SHAFLT RIS 82 WAt BP e FBEST™he ef fect
of the directidvehiesf erence current. Selectivity in such systens being
a; mpasure of the ability of the systemto accurately neasure the

gl ucose concentration in a sanple of physiological fluid which

i ncl udes one unds. whi.ch creat.e an_interferi cyrrent.

| npr ovenent o?{%%%elgta‘l | Oéyﬁ%lsc vPietﬁﬂ%%%ra?ﬂgu%fﬁm% e(fﬁgﬂgg’g‘feeog! at the
wor ki ng el ect eplied hyltddeavifh @E@06A cBfredtnt er f eri ng conpounds (i . e.
conpounds ot her than gl ucose which oxidize to generate interfering
current) and rmakes the neasured current nore representative of the

gl ucose concentration. In particular, the measured current may be a
function of the oxidation of interfering conpounds commonly found in
physi ol ogi cal fl ui ds BETATRED DESCRXREIION ORTHEBEINVIENTEON( Tyl enol m or
Par acet anol ), ascorbic acid, bilirubin, dopam ne, gentisic acid,

gl ut at hi one, | evodopa, nethyl dopa, tolazimde, tol butam de and uric
aci d. Sugfnoisgf er f exiig GOFRQMDHS RN i??arﬂ&l%‘l}% R o iR EXEERLG of
reacting chemcally with the redox nediator or 3%/) oxl di zing at the

el ectrode sur ghicese poBOESHdmindlqek it @il by appredtio thesesyfskidhin thdat that the

R R T e B O

used for the electrochemical measurement of analytes in physiological fluids.

)

Examples of systems that may be adapted to improve selectivity using the method
according to the present invention include electrochemical sensors used to measure
the concentration of lactate, lactate, alcohol, cholesterol, amino acids, choline, and
fructosamine in physiological fluids. Examples of physiological fluids that may
contain such analytes include blood, plasma, serum, urine, and interstitial fluid. It will
further be understood that, while the method of the present invention is described in
an electrochemical system where the measured current is produced by oxidation, the
mvention would be equally applicable to a system wherein the measured current is

produced by reduction.
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oxi dation of glucose. However, if oxidation of interfering conpounds

-and the resulting oxidation current cannot be avoi ded the present

i nvention describes a nethod of renoving sone or all of the effect of
interferina conmpounds by quantj fying 25? proportion of the overall

oxi dat i off0BLHr ent HerigessricavEioppRdissicdip ém%dcfmﬂ*agg Hgpelectivity of
subtracting t ki l ‘! j I :

particul ar, i%ﬁgeﬂ%?ﬁ%%kﬁéé%#%%%é?%ﬁ%ﬂﬁﬁg1%?%%&%?h#ﬁ%g%§ﬁ%ﬁggggéﬁBO%
test strip thgocosaaieashesndsit sgttenno Mareppretwaty, Gobepresert ineatiod isvbirdciaddo a
el ectrode, two different potentials.ar pplied and the oxidatiqn
current generBFEGI &Y ”é‘ﬁ@’{ﬂiﬂf ® PR Pﬁ@%g‘iﬁk‘]%ﬁé@eﬂf’?@ﬁﬁ%ﬁﬁ@“@ed
to estimte the;nesheaiy %o&eecﬁgtfbﬂﬁe EAL BfYhe Efrg&%’c%&gﬁcé QireROt h the
gl ucose and interfering conpounds. [00019]1n one enbodi nment of a

met hod accor dbelectivay irhmich spbant belmy emeasorg ofdhe dshtystf thesystenmits adcwditlyh

i ncl udes a sanpl e chanper containing a first rkin | ect rode,.
second wor ki nECEIECHE BHE S SAEE A PAER &P B oS ERF BB Pep includes
wor ki ng el ect 6@&@;@%@5&&99%@% ﬁﬂiﬁ&%&@@cﬁflﬁt.tﬁ?prﬁﬁéngén%f:e

el ectrodes are covered by gl ucose oxi dase (the enzyne) "an
Ferri cyani de gdé¢vdivitedoxratpcisdhoeyrenmaratedsd sl veorbinglelasbddg bihie presence

hysi ol ogi cal £l uid). i I d.in th h , _the gl
O, dase s r eBUBEHeBYS PERAEE (1 FHERBT AN B GER B FREE Beon o
acid. The gl usQiifie Redrfihs cdrhem Mirslikgethe ReasiB PRk e feBFesentativetoﬁ

Fernicyanide to Ferrocyanide, yielding a reduced redox mediator w
a concent r at i &% gicoporonieiration. ontiadicylandbe mesvradenent inanbe Afimetiemel e

of a test strjp that. . be. suitable for use.in a.method .accardi t.0
Che present | Tt nt e tRet i b mes Sotomh By horE eP AL PRER S g
Li feScan, | ncas, @r dyhhple! Astandsddphbs (W]é}olﬁdi'?’éraﬁéthﬁa@ri%' £cSbid R/, BRubin,
described in international publication WO 01/67099A1 and WO

01/ 73124A2. [ daoeors, gewises asih gliitathione, d¢vodopre syl dope dpizimjde, dolbhigmide
present inveniion.a fjrst tential is applied to.,a first workin .
bl ot rode and s Sidesity s ARbEG oS oetedbh iy ABpRlengectne
el ectrode. | nclidmisalgrigcthoedlox nidiatéd dr b oRiTiANE didhe tisctirleatifad. t 0 be
in arange in which the glucose current response is relatively
insensitive to the applied potential and thus the magni tude of the

gl ucose t atqt I L 1.5 Al L AL

anount owoggﬂced Irnegc}%ei1$ elr:rﬂiia%%ez]aét/&g?ggﬁ % ﬁlsﬂ?e%{vtg gﬁtﬂﬁszogx?ﬂsa%lggﬁr‘%?ntrt]ggnemted
el ectrode. |t bghouintbrisengcimepbuniand fewotisxidatinn bumén eanld/bogdndiatddy
at a working electrode, but instead.is.indirectly oxidized. through
using a redox "ENFYHELIZREOsE- FABR hrefipradasion of migrfraingcompepRIsGRY §° t he
present i nventdsQhing bRBaGORE: Chot R 0fi8d BleDrdCnBiv@Niol AkicPBed]
riedyced redox nediator that correlates to the gluocose concentration.
I n an enbodi nmevsthodfof rdmaovingsomre ori athvd e edfecivfanterfemng ¢obfipundciyamiadefying

t he redox nedi,ator_ and bon i,s t.ne. wor ki el ect.rode,. the .first
botential nay FARGRTR AR St BoRioRgred keReraisn oY Uaatauering bpands
and nore pref ai@litkaéin@ihabaumticd §omht bioral bsditnaheeht. 44 Darticular, in a
mllivolts, and yet even nore preferably may range from about 395 to

405 nV. A secowihodgeendingfo the pagspitiipeention asweederd sinprthatipcledes dirstoeeking

such that the i.aly -l reater t the first potentia
Where t he appﬂ%@%@%ﬁdp@%nﬁg{l %gha gaftéor%tet Wé)nd}ﬁ%gmrﬂ)ott%nr?tal Saﬁfg%%’z’agané %18
oxi di ze the gbxidetsh cunfRniEgeneriteddit BBidtof @e WwhRinplcbR 80l esi D URANIORMET €

ferrifferrocyanide i s the redox nedi ator and carbon is the working
estimate the respective oxidation current proportions for both the glucose and

interfering compounds.
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el ectrode, the second potential may range from about 50 mllivolts to
- about 1000 mllivolts, and nore preferably from about 420 mllivolts
to about 1000 mlIlivolts. [00021] Because the glucose current does not

i ncrease increases only mininmally with increasing potential, the .
gl ucose éﬁ(;qlgﬁt at ‘Pf?“é‘g%ﬁg’%e % 6‘0@%‘@{‘?‘8@@ éﬁ@iﬂsﬁﬁ%"mhfma a test strip
substanti al | y;agedbiid® ihdledd hYaass o aﬁs&@bntafnjﬁg?ﬁlfstmgﬁgéé&wase a

el ectrode, even though the potential at the second wor el ect’rode
i s greater thasconfhaopongdeitaldesndtahvefefanrstleatwipt Thd&rst Pludsng dagirode, the

ddi ti onal t ot d wor Ki | ect r pd be,
BTtr1 but ed ¢ o B SRPHRE Fotiegl “he e PEEP e COHBU Ao FH B ABrovR T dee
the higher po(@atiAinmdthnd AeSBHANE (MRTKIRMELASH Omeﬁ%&me%@ggﬁg%e

gl ucose overpotenital "current to be neasured at "the second wor
el ectrode whi physidogigaldluid)is glatedtin Hteisainple chguhbr, the ghegse exidkee isoedived

gl ucose current at the first,working el.ectrode becauyse the.first
potenti al an.d%g YSRE lﬁ&ee]ﬂ??%%a’“a’reegegﬁfa_ﬁ% EIHF??F@G% Eﬁ%&%"%ﬁ‘ ?Cé‘i’ts then
range which i sxidi®@mSirtduéBort & (REPOAEFNIdS 18 PRIrb&AnielBEHINg s reduRMENBEx
in practice, other paraneters may have an inpact on the neasured

current, for exdinyreyitwhemeenirahpypwpopiondre it gliepsa ppicerithtivn. BAnexample
second wor ki ng.el ect.rode, there.j ten.a _sli.ght increase in the
overal | curr e%{ aiﬁs%tﬁg%?éggﬁge %ﬁﬁ%eﬁfﬁr %Sleé%f‘%e&g) aascc%{%}ngg%ﬁ{e PPN IR
drop or capaciifiedBofsiReOSTOMITTURA®LE: SipRold byd.ifd0&0 FRE BERIIBHas,
resistance) is present in the system a higher appli ed potenti al

causes an i ncrabfenian Qb spitabin atens aseifesenbedingniematiena] pyblispliasWé | R
drops may be %@%76%? (51%;’:}?3&291‘ the first working el ectrode,
€

second wor ki ng ectro ed, the referénce el ectrode, the physiol ogi cal
fluid between the working el ectrode and the reference electrode. In
addition, the application of a higher potential results in the

for mat i o020k | ar Jepns grbadiaeni B & metipdacomiian t¢ Biepgosgat ipyration a first

el ectrode/ | i quj.f.J:qt: i I L. QR i
esul ting curtoapiaut iRl § REFFARICALEAE AR) £ BRTELERDT§ ARd e
wor ki ng el ect segtad vWdki2 2lcttroder dethit onloeliment] the firh @omatialds selected to beina

rel ati onshi p between.the, gl.ucose current neasured at the first )
or ki ng- o et RO TS P YEEBR G KRBTl ot sepo e thdbapliry

to devel op a suicahl Laesisahd BBenitulie SHPQELRHES &%ﬁﬁt%sﬁ@&]ﬂg%fé&&@de

current at the second working electrode may also be referred to as a
gl ucose over pas Emitedby theramennt of sediicedrst by mediatye dififusing to e Fxst workingp

et een e OSRGOS PRI SR

is a glucose aapebas bt wetkidig endaktBedxifiaed OfougB4dBipiaSedddeendyHE 85Fa redox

current at mediator. In the description of the present invention, the glucose current refers to an
oxidation of reduced redox mediator that correlates to the gluocose concentration. In
an embodiment of the present invention where ferri/ferrocyanide is the redox mediator
and carbon is the working electrode, the first potential may range from about 0
millivolts to about 500 millivolts, and more preferably from about 385 millivolis to
about 415 millivolts, and yet even more preferably may range from about 395 to 405
mV. A second potential is applied to a second working electrode such that the second
potential is greater than the first potential. Where the applied potential is greater than

the potential needed to oxidize the glucose. In an embodiment of the present

invention where ferri/ferrocyanide is the redox mediator and carbon is the working
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the first working el ectrode and A20 is the glucose current at the
second worki ng el ectrode. [00023] 1 n an enbodi nent of the present
i nvention, where ferri/ferrocyanide is the redox nedi ator and carbon

o D oKy AeBkARe! 208 ond BB hA9Eurh L alBPE LN Qul Ok B 5056

may be expected to be between _

enbodi nent  of millieolis) wedinberefitaglyefonp atid 4D abHAMS0Rmillivolts,
significant inpact on the glucose oxidation current because the redox
medi ator (ferrocyanide) has fast electron transfer kinetics and
reversi bigoetect r LSt wi th .the working . .
el ectr od(I[a. Be](e:aus gﬁ%cﬁ{éé’éﬁ% %ggg%fr}% ?%’ éstsj%dé ggcﬁec?tse PHEFEEEE 0%?’ Pﬂmma}ly with
i ncreasi ng poinereasing patktitdl, the glacdsaictr@n anthe sédoBd GoHEHS Ble6itide 8RGLIABY
be said to be atur.ﬁg'ed or in adiffusion |imted reginme. [00024]In
the enbodi menfubsertaly sgralde fhe glyrpantursat ddhe fishwerkatgolectrogt. sees tiongh

indirectly nmegguhid: gl Zi : I he..wor ki
el ectrode and mﬁeﬁghiﬁﬁ g?%%%@%ﬁ%ﬁ%&gg&ln%ﬁgggﬁ%%% iéhed)lofeé@%la)?the first
proportional ¢lecttdde. Fhus eseadiitimentur@hi weasuidet Siaogdad dydpehe Bleb@d deldRly

value for a particular electrochenical conpound is a nmeasure of that
conmpound’ s ab?ﬁf #‘@W%t@ O%Pg}élf 32 GPpewin el abrrryasdy, the higher

conpounds. | nydiBgiagihe Hé.'xfbge ' tion. th
potential at %he %i rstfl \jg\cbcrgﬁfﬁg e eé%%ggg%@ﬁiﬁ%g%%ggx%% Olt‘)’gmatrﬁ glé%eié:}ment
than the stantdrednpotedet kb s¢chhd obrktileeleacha witdiint@ral oRabERESElyRGual
first potential is.selected such that it is sufficient|ly greater than
t heﬁE val ue of* T%ﬂt}lgﬁwﬁ%%ﬂﬁq% Cugrepd a &‘F@éﬁti‘”&‘ﬂﬂﬁ%@éc%é’eﬁ%‘ﬁe thedirgtase
substant i al | YpisnilaNSnRRbicbiaRkeRt hAl 1k AGIEANSS: ol ¥hng a
greater poten%i al _a_at t he 1s%g)ond wor Ki n}éingtfﬂec rodeecwl Fraﬁg?g#%iérmgase
t he oxi dati oningensitive i elrmges inepiliedgosnteat thoevanth magtidenathaahesheters

t u t he higher potential electrod st be due to . .
other f act or s EL ety BeoRs P BesRBrBra s e, o6 agtoic Tt ers sy potsntal i

conpounds. [ 089l i BYEesodd wori@ndWEERAY NBBeGs VRl ARIRGHLAThse in the overall
illustrating the dependence of apgl ied voltage wth nmeasured current

where ferri/f8Freattdhe speondworkingebettrrderasi reswt of 2B drep bovapadtiveesfects.
wor ki ng el ect i h raph_represents, at | east
one exgeri msn?ﬁl(é er ?gggﬂfgzgﬁ? 8#@&%5@51}1@?%@3%32%@8%@ matlﬁ? @Fteﬁbﬁl}‘s}@% a

vol t age acr osspplicdotchiin] calsecin noeawnid ik mekeee beeert hRghiare -ExEﬂngléE: 8f
3 shows that %@& curreBt fornms an onset of a plateau region at about
400 nV becaust THES BfpPF B noBIHehFasiaace of e Srtmorkng pleirade, sopend working
the E val ue oflediffae 08y atidsce eT&%de,ﬁﬁﬂhlyEiUﬁ)%{calt fda b@m%%gﬁ{e%rorkjng

electrode and the reference electrode. In addition, the application of a higher potential

) results in the formation of a larger ionic double layer which forms at the
electrode/liquid interface, increasing the ionic capacitance and the resulting current at

either the firstworking electrode or second working electrode.

[00022] In order to determine the actual relationship between the glucose current
measured at the first working electrode and the second working electrode, it is
necessary to develop a suitable equation. It should be noted that the glucose current at
the second working electrode may also be referred to as a glucose overpotential
current. A directly proportional relationship between the glucose current and the

glucose overpotential current may be described by the following equation.
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3, as the potential reaches approximately 400 nV, the glucose current
becones saturated because the oxidation of ferrocyanide is diffusion
limted (i.e. the diffusion of ferrocyanide to the working el ectrode
limts the nmagnitude of the nmeasured current and is not limted by
the electron transfer rate between ferrocyanide and the el ectrode).

[ 00026] I n general, rent generated by the oxi kpn of interfering
conpounds i s not sd?ﬁ%gﬁ%dﬁgg i ncreases in applﬁg%hgoltage and shows
a nmuch stronger dependence on applied potential than current
generated by oxj datj on aof ferrocganide (the ferrocyani de havi ng been

gener at ed f r on¥IREAF Ht BHLUEISP BFpeptenyveoltass 6 diriom e WA aelugess doment at
enzyme wi th 1 apE aey Heldes SHRIaE #hd Xy il A SO -

sl ower el ectron transfeﬁgﬁinetics'%ﬁgﬁﬂ%gg%g&%§g¥%€ors ?é%r@%ﬁhng

f errocyani de) .¢ladioge.di f f erence is ascribed to the fact that nost
interfering conpounds undergo an inner sphere electron transfer
pathway as opposed to the faster outer sphere electron transfer

pat hway Ofpoh3jr OCY aRiafl @mbAditnéR Fthe HrBRE! inYRRRMEWE r@ﬁérﬁg*éhéély%%% the
requires a chémcal reaction to occur, such as” a hydride transter,

bef or e transf exdéxmgediatortiabtarmn is tha wodiihg alsttrodenthe wbkagesyfifect factor X for
el ectron transfer does. not re8§¥%%%9 %%%gic%%%éeac i on before ,
transferring éﬂu%F%EF¥Bﬁ§m¥ﬁ WeemrbPSh ey aBpch-1oln thissmdodiment
rates are typigahd ¥veliRnehighd 3bteRIClo SRMBIE. gga@zkalﬁ%ﬁmlaﬁﬁégum
b@cause they require an additional chem cal reaction step. e

oxi dati on of axadativarerens bdensadhomdoorvdiabri(fermanyaeidenpdsdasifelatron haesfer
sphere oxidati,on . that.require he.liberation.of t dri.de

oi eties. The ORTRETLIEY llbieeff??%‘(?g}gﬁ’i’ g%@@@?‘?ﬁ“@?"é itﬂéwp@%elé%f’ﬁlﬁ e
of an outer spB&mEscth@EhER chiré@id 86Bmot hoRRES PRI inctNEnE HhERM after a certain
generated by interfering conpounds generally increases when testing

at a hi gher pdwapf thgglucpgompetanaydiesriddn dhsgutstade éma diffusiondinfitadirmgime.
conmpound current at the first working electrode and an interfering
conpound overpotential current at the second working el ectrode can be
descri bedjobg24]he f dhkigadnitgdaaiend bl 0B presdnt IdvehBeh ddscibirBoVe, ighucdsk is
interfering co p%ﬂd dependent voltage effect factor, is the
interfering cdg%é Y megrrechby oxidighs fqrcyaniieatdhe wpiking entede sad where the
overpotential gypL Bee. &ird ' .
effect factor Y is eggnde%¥a§%g%$3Cﬁ%ﬁggﬁﬁg@gpggggggggﬁﬁc(%ﬁﬁﬁﬁy'gﬁg

particul ar i ntstafderd pagentiah@s)vetieior £ partionl ackseddlocleprica compbahd R@ measure

material used for the working. el ectrodes, calculation of a_ particular
of that compound’s ability to exchange elecirons with other chemical compounds. In

the method according to the present invention, the potential at the first working
elecirode is selected to be greater than the standard potential (E°) of the redox
mediator. Because the first potential is selected such that it is sufficiently greater than
the E° value of the redox couple, the oxidation rate does not increase substantially as
the applied potential increases. Thus, applying a greater potential at the second
working electrode will not increase the oxidation at the second working electrode and
any increased current measured al the lngher potential electrode must be due to other

factors, such as, for example, oxidation of interfering compounds.

[00025) Figure 3 is a hydrodynamic voltammogram illustrating the dependence of

applied voltage with measured current where ferri/ferrocyanide is the redox mediator
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interfering conpound dependent voltage effect factor for a particular
- system test strip, analyte and interfering conpound or conpounds nmay
require experinmentation to optimze the voltage effect factor for

those criteri i vel nder, certajn circunstances,

appropriate vo ¢ %‘rg&g& ?%%?VO%%{?%O yﬁf)ctéh Erpoint gndhe gark Foprrsents at least

mat hemat i cal | yone expeﬁmdnﬂwﬂ&e%@ﬁ%tﬂ?ﬂfeas@fedtffk%c&}}_l’dg%ﬁ@}a ' %Igé"ﬁ {,cgi%gg@&gs% .
wor K’'ng

ferri/ferrocyanide is_ the redox nedi ator and carbon i
el ectrode, thé Verkivgrlscirpde adimieferncd elsendienFignol 3 sgevsahdtald cfnaet formy

ld b th i i b i t Taf el ti for /1 d
S0 2 arexp( 17y B o KRGS HAGRE aliSindo S veiRuseund Hhxdied Spessis | &
b' is a const anfficitaneRebaRg 1h of iR BRI FerRlchmidO a8k VR éflﬁﬁr%{eﬁﬁg%gre

conpound, El is the first potential, and E2 iS the second pot en
The val ue of B- ¢t e psicaial apashgopermimitelyi08 mdfelod dlieosk otueerf Bedongs

cal tul at 1 on’ o AT e AR SREEYES ok Foroly R E P st i te difusion

rearranged to ofif@tddyidide tbahd QUkRE ReHudlé BRits Ae2daomlud )
where Ar7=El1 - B2. Equation 2c provides a ?rsét ﬁer?agitnl caﬁ%%%?%gﬁegﬁf}gem

descri bi ng t hénd & net v by theelsptren trapsfer(ratedetwehe fatidefaridnad thetlvreie).
the first potential and the second potential) and the interfering
conmpound dependent voltage effect factor Y. In an enbodi nent of the

present i{AUEE] i on, LYp@Ewrdl agenildefEraRB B theloxidiiah 8t ik flino 2 i
pr ef")er ably between about 1 and g:rLO. I n gn enbodi nent %% Pﬁl Qﬂpmaglsmt

i nvention, thé2Prteydpeagses syappliedivelsse aubiowy o ntah strefiges depehdaico bn

Ymay be determ i ly for specjf.ic Lnterfer]j onpound
or >c/on’ni nat i oﬁqb@fé&lpﬁ’@? e@%g%u%%gﬁ%%ﬁ%%%‘.byﬁ%ldfﬁ%P%%HQGW‘%B%F%QTOW%%
interfering canpioybendgpentiaiony Ok i@gaceid EetuchROH th¥ ch¥me and the

interfering conpounds is usually greater than voltage effect factor
XG for gl ucosé W ferocyaden  votsally, drisriorng compeundsiaye slhwer electron

mat hemat | cal it RS e Bl e bRLEL LD Ao RRUREUL Lo

and the interfering conpound over potential cu LGy 13 gpgribed
gl ucose cur r eite tharft drmtimokieintg! fados eormvanpotrividoah 1648 Eftitke dectron transfer

pathway as opposed to the faster outer sphere electron transfer pathway of
ferrocyanide. A typical inner sphere electron transfer Tequires a chemical reaction to
occur, such as a hydride transfer, before transferring an electron. In conttrast, an outer
sphere electron transfer does not require a chemical reaction before transferning an
electron. Therefore, inner sphere electron transfer rates are typically slower than outer
sphere electron transfers because they require an additional chemical reaction step.
The oxidation of ascorbate to dehydroascorbate is an example of an inner sphere
oxidation that requires the liberation of two hydride moieties. The oxidation of
ferrocyanide to ferticyanide is an example of an outer sphere electron transfer.

Therefore, the current generated by interfering compounds generally increases when

testing at a higher potential.

[00627] A relationship between an interfering compound current at the first working

clectrode and an interfering compound overpotential current at the second working

electrode can be described by the following equation,
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will allow a glucose algorithmto be proposed which will reduce the
effects of interfering conpounds for neasuring glucose. [00028]1n an
enbodi nent of the present invention, an algorithmwas devel oped to
calculate a corrected glucose current (i.e. AlG and . A2G which is

I ndependent of interferences. After dosing a sanple onto a test

strip, a first potg&gi |s applied to the E%%ft wor ki ng el ectrode
and a second potenti ar i |s applied to the séc d working el ectrode. At
the first morklng el ectrode, a first current i s measured which can be
descri bed by t Jlomn uatio = Al eq 3) where W is the
first current " HéaF‘ll t‘s’%%& Q“@%’F?%EVOIT%GGE%@%{JMS&@ he

first current xﬂté}ﬁalrﬂa gdes o&&ﬁj@t{l‘féﬂﬁ 'al}dp 'f's'\}@ta 1&&%1’91;%3%&1&%\}’6 UenfilaC and

the interfering conpou current re Speci

interfering cgwp@unBewseﬁntmtmdgndgeompdmdeﬁiltagméﬁafcf e¥cionl i€ degeRtdnt upon
whi ch has been de (ggqg hergggabo . At the second wor ki ng
el ectrode, a 38818 Pret? wPEHculy pigearg enmepayst ehedmoupds of

?\elce]r y ;Jot ent i abontRinthhdiREmARHPSEA F R WY& bR A BN h P ticutar
mterfering compound dependent voltage effect factor for a particular system, test strip,
analyte and interfering compound or compounds may require experimentation to
optimize the voltage effect factor for those criteria. Altematively, under certain

circumstances, appropriate voltage effect factors may be derived or described

mathematically.

It an embodiment of the present invention where ferri/ferrocyanide is the
redox mediator and carbon is the working electrode, the interfering compound

dependent voltage effect factor ¥ could be mathematically described using the Tafel

equation for I; and 1,

I = a’exp(—g’,—) (eq 2a)
: I, = a'exp| 22
) s =aoxp| T2 (eq 2b)

where 73,=E, - B°, 17,=E; - E°, b'is a constant depending of the specific electroactive
interfering compound, E; is the first potential, and B is the second potential. The
value of E° (the standard potential of a specific interfering compound) is not
important because it is canceled out in the calculation of A77. Equations 2,2a,2b can

be combined and rearranged to yield the following equation,
An
Y =exp > (eq 2¢c)
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where W2 is the second current at the second working el ectrode, A2G
is the glucose overpotential current neasured at the second ]
potential, and 12 is the interfering conpound overpotential current
nmeasured at the second potential. Mre specifically, the interfering
conpound overpotential current may be a Direct Interfering conpound

Current whi chyfias Aeem d8S Hqbhrs i&%@mba%meﬁam&erahgmgiméseﬁﬁhg the

described 4 equations (eq's 1 to 4) which contain 4 unkn

(ALG A2G i, redifbndiZ) betintee A NQW tRO&HRINBe béwed] T ik BoRniSALh @ HeQ8cond
gl ucose current equation which is independent of interfering

conpounds. [Oﬁmﬁﬂqmwmﬂﬂmwﬁﬂmﬁﬁhgb@m@ﬁumdwh&ﬂdamwwahgnﬁ&mﬁﬁa?rF{Qﬂ&ﬁq 1
and /2 frome an be substituted info eq 4 to give the follow n

eq 5. W = xc%PéOCfime ‘ecg‘ i) prigeRt inverion, § maamagefiomeebosy! forabept K0,
compound depesdentrottplt Mg ehl ek { ARQL B oh QhbbAERE{ 708, £OIROUATS
to give eq 6. VW =Y A2G+ |11 (eq 6) Eq 5 can now be subtracte rom
eq 6 to give mhelideglcomboupdfdepmdshiombtagnetbot Fckd? Y-I?]m dX@nA:lrﬁg Y A

| Q(eq 7) Eq 7 _can now.be rearranged_.to solve for the corrected .
glefjcgse) cur r eRIPRREP IR AcH e %feﬂﬂg&mae?r@rﬂricamg%@h%%ﬁweﬁﬁnw 8.

compounds. It should be noted that the interfering compound dependent voltage
effect factor ¥ for interfering compounds is usually greater than voltage effect factor
X for glucose. As the following sections will describe, the mathematical relationship
of a) the interfering compound current 77 and the interfering compound overpotential
current Jz; and b) the glucose current A, and the glucose overpotential current Ay
will allow a glucose algorithm to be proposed which will reduce the effects of

mterfering compounds for measuring glucose.

160028] In an embodiment of the present invention, an algorithm was developed to
calculate a corrected glucose current (i.e. A;g and 436) which is independent of
interferences. After dosing a sample onto a test strip, a first potential is applied to the
first working electrode and a second potential is applied to the second working
electrode. At the first working electrode, a first current is measured which can be

described by the following equation,
Wi=dig+1; (eq 3)

where W; is the first current at the first working electrode. In other words, the first
current includes a superposition of the glucose current 4;¢ and the interfering
compound current I;. More specifically, the interfering compound current may be a
direct interfering current which has been described hereinabove. At the second
working electrode, a second current is measured at the second potential or

overpotential which can be described by the following equation,
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Eq 8 outputs a corrected glucose current . A/ G which renoves the

- effects of interferences requiring only the current output of the
first working electrode and second working el ectrode (eg Fri and W),
gl ucose dependent Lt ffect factors X and interfering
conpound dependentwgol‘%ggeﬁeffect factor Y?Efqo‘p interfering conpounds.
[ 00030] A gl ucose neter containing electronics is electrically
interfaced wth a glucose test strip to neasure the current from Fri
and V2. In ond&h %’ﬁtygd‘i‘ theecopd camant st the sppong wesking electrode, dndisvheplpcde

di h
Crbod ment. of " L ARG PEREA A E AR il BR Y i P Pl (e

meter via a cajm;muaa boapaettal el m&mamtmws@tzdmg(&@ﬂﬁl .CRAoR: pedt ety
have in its nFﬁ a particul ar set of values fo 6 and YWhICh woul d

be cal i brated &%felée%ﬁ?m@amOwemot%ﬁlak%wn@?aymaquptsInm‘amg ezopwnd

for test stri r GG,
10003111 n anot@‘rlfléf?Ht “ﬁr?%hci&g e dggédkﬁaieﬁe%gé%‘{pﬁs\%ﬂ Bﬁe"“{‘{ﬁié'adc%%ﬁ”l\géﬁt fed
gl ucose curr emmationsdey’S1 nmy) which sezﬁtaaby@ wnReowRs (ﬁrjg,oi}};ﬂ S VMRET,) St G/l N

threshold is exc ﬁded For exanple, if W2 is about 10% or greater
than ffT1, thRHESPRde fErdpteqsaractad slugese gurrent cavationwhich istrdependentofi

out put . I—bmevggerfeh{l g(.g%uﬁdgbout 10% or less than 1Y1, the
interfering corrpound concentration is low and thus the neter can

sinply take an average current value between Ff2.3 and W2 to inprove
the) accu on of the nmeasurenent. |nstead of sinpl

d
avengl ng @ﬁzﬂgzrr%ﬁtﬁg%’%ﬁ‘)ﬁp%ﬁw\@nvﬁmw@ﬁé@éﬁﬁ head i et A carple be
to average Wdyh¥ithiBWARE & RS H le‘t'i?é)i%ﬁmgﬁg%gqent vol tage effect X G

factorXG is taken into account (note roxi mtely equals Al6
according to eq 1 X

Wy=XeAig+ Y (eq 5)

Next, eg 3 is multiplied by interfering compound dependent voltage effect factor ¥ for

interfering compounds to give eq 6.
YW; =Y A+ YI; (eq ©)

Eq 5 can now be subtracted from eq 6 to give the following form shown in eq 7
Wy-YWr=XcA16-Y A6 (eq 7)

Eq 7 can now be rearranged to solve for the corrected glucose current A;g measured at

the first potential as shown in eq 8.

- YW

16 & X7 (eq 8)
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and 4 when 12 is low). The strategy of using eq 8 only under certain
- situations where it is likely that a significant |evel of
interferences are in the sanple mtigates the risk of overcorrecting

t he nmeasured C c ent.. 1t shoul d be nated that wh W2 _is
sufficiently g ga‘%%ipﬁﬂ% %gornm\ﬁ%d F°839 AHg8 ‘g’r?o‘{’}tﬁ‘ﬁh {eEqyes %Sﬁgd‘ﬁ%% or
nmore), this i siaferbmdk fe@ti@ﬁag@ﬁlyhna@m}gmaautggp@a@é bt BhAh CONGEBRL LR 1 on

of interferences. In such a case, it nmay be desirable to output an
error nessageSiABE daking clectridy (s’ and D, Bocwe depeanduwsrwlingegtifetidfactbrsofy

[ 000321 The f of 1ok et foriRing aPpetgBR SPRAS el BBrbr dotitetodty p
enbodi mrent whtehpomdsbe used with the proposed al gorithm of the

present invention as shown in eq 8. Figure 1 is an expl oded
perspective view of test strip 600, which includes six |ayers

di sposed a ba r . The i.x layers are a.condyctiyve
| ayer 50;@%% nsul %’?%‘ %%69%%]3?%%8 ?lmé’grez%%’é%f’s ¥ 8%%@?%#%41@@?%‘“%%
| ayer 60, a hysdrsgibid meashiyibe coffent 866k B 4n@D7). A% @he 8RbodigRht (Fikd RefP
may be manufactured in a_series of steps wherein the conductive |ayer

50, insul ati offERE X5End ¥ serydsdrosigared nto thitpdudogenetey ef readoly enemory.

deposited on | xanpl e screen printi

or ocess. _Hydr apfony Sk dbRyrtl A MreMRRE: i S bR Aa it
rol | stock ansheteawiaataditration codeahep. STHSdhliBlagod codBiy whild harsenb! ed
t_est\istri p forns a sag%lgﬁ recei ving chanber_that can accept a bl ood

sanpl e so t hatP*MPEARIBEarst §i2etnes foobamedombish topd begplipraig for a
includes ref eﬁﬁﬂ&ﬁmello‘?&tt%ﬁ ‘Qﬁitp}.o"zl“hifs 'ﬁoﬁﬁdléﬁ%ﬁtqgr t%ét%ﬁ%pglﬁggaélgc}? ﬁ%j%%ggsr{gat

wor ki ng el ectrode 14, a ftirst contact a secon

ref erence contmagbcdt inXpdndlstrip detection bar 17. Suitable

mat eri als which may be used for the conductive |ayer are Au, Pd, Ir,
Pt, Rh, stainless steel, doped tin oxide, carbon, and the |iKke.

cuch ae TReek Gescr poner b e STEN Gbist S S, DRtoR e ARE it

i ncl udes cut otiteq1Bmak be hsedsop dlsrarsetar pdy tihen acértaie fleeshobiis exceeded. For
example, if I is about 10% or greater than 7, then the meter would use eq-8 to
correct for the current output. However, if W, is about 10% or less than W;, the
mterfering compound concentration is low and thus the meter can simply take an
average current value between #; and W5 to improve the accuracy and precision of the
measurement. Instead of simply averaging the current of W; and W3, a more accurate

e W
approach may be to average ¥; with ——X—z- where the glucose dependent voltage effect
o

. . W.
factor X¢ is taken into account (note -X—z approximately equals 4 ;¢ according to eq 1
G
and 4 when I, is low). The strategy of using eq 8 only under certain situations where it
is likely that a significant level of interferences are in the sample mitigates the risk of
overcorreciing the measured glucose current. It should be noted that when W, is
sufficiently greater than W; by a large amount (e.g. about 100% or more), thisis an

indicator of having an unusually high concentration of interferences. In such a case, it

19



el ectrode 10, first working electrode 12, and second working
- electrode 14 which can be wetted by a liquid sanple. As a
non-limting exanple, insulation |ayer (16 or 160) nay be Ercon

- I L nk _which may be .pyrchased from Ercon,
. 100033 rdago t Aot E45im N B0l B Ly
conduct i ve | ayégh Bleclafthtérisitpatngomde ey ciise alme&aoﬁﬁm&bﬁeaﬁac%fofteg%.

present invention, reagent |ayer 22 may include chem cals such’as
redox enzyme and redox nedi ator which selectivity react with glucose.

i ' i , i t of d _redox ,
o ator 1CUAEAC L e IR bR ATBHD s kfle S AR e O ebichy
so that a gl uaneysbeannd eith tid rofosed ol gbethand ke frlefsht iR 83h&m in eq 8.

reagent fornulations or inks suitable for use in the present
i nvgnti on can WB&TE ddhan sxpladed pateastive Kiewod teslistrin AH0,ovI0disinoldes six layers

ubl i shed integ 'dqgﬁ ' L.OAS 7099 and Ql/ 7312 al |
gf whi ch are ?ri]s@g%épo a'%l ggggéyéupe atltaér)gn@égggéé(g?yﬁ?s T%Bﬁ%ﬁé %@V‘?Fégor gﬁ/er
60 includes fiinslatadhes V& apede@dayes 22omcthdheldRshye 6pashBophAishaldH 7
adhesi ve pad 28. The side egggs_of first adhesive pad 24 and second
adhesi ve pad 289 P5euledd %Rt éHﬂ’@E“F@ﬁ@éﬁﬁnmiﬁgﬁdﬁ?ﬂﬁ?@?ﬁgﬁﬂfgdmﬁ?n
|l of a sa i : .
et on,*mbSERRLY G, 83 Pl MBI IRP A 361
copol yner pr e%ﬂ%eéenﬁ%%lwﬁmm%éﬁwm%ﬁﬁ mgggn piocangai | abl e
from Tape Spegialties LN Tring, res )
(|roa II/2643E) %ﬁ&@%@ﬁlﬁxﬁa?& ‘%[Eigabreé%Pﬂ:beﬂﬁaseggimg@i@ggk a}zc: m?ﬁgd
hydr ophilic [ &le - _
eiarrpf)e, hydpgﬁﬁiaﬁsgaﬁ);g&e@%?gﬁbe f:’;1"@{60 yésdttgsrt%ﬁg’w ngS pnaéﬁlycri’{rég%qgl ic
surface such &Samberdbaticarf aggepadtomipaniplads tha itanive nailakddy

2

[00033] Conductive layer 50 includes reference electrode 10, first working electrode
12, second working electrode 14, a first contact 13, a second contact 15, a reference
contact 11, and a strip detection bar 17. Suitable materials which may be used for the
conductive layer are Au, Pd, Ir, Pt, Rb, stainless steel, doped tin oxide, carbon, and the
like. Preferably, the material for the conductive layer may be a carbon ink such as

those desczibed in US5653918.

) [00034] Insulation layer 16 inchudes cutout 18 which exposes a portion of reference
electrode 10, first working electrode 12, and second working electrode 14 which can
be wetted by a liquid sample. As a non-limiting example, insulation layer (16 or 160)

may be Ercon E6110-116 Jet Black Insulayer Ink which may be purchased from

Ercon, Inc.

[06035] Reagent layer 22 may be disposed on a portion of conductive layer 50 and
insulation layer 16. In an embodiment of the present invention, reagent layer 22 may
include chemicals such as a redox enzyme and redox mediator which selectivity react

with glucose. During this reaction, a proportional amount of a reduced redox
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avail able from3M It should be noted that both distal hydrophilic
- film 32 and proximal hydrophilic film34 are visibly transparent
enabling a user to observe a liquid sanple filling the sanple
recei ving chanber. [00038] Top | ayer 80 includes a clear portion 36
and opaque por‘F?‘{Bi‘F‘)%@n begisnqraigd thagihen eandhegpensarpd slecpeheatisrdysd thaba
hydr ophilic | : , r .40 may. be
a pol yester. ?%lﬁésoﬁﬁg a eﬁlﬁgg {éhdwt%}i%u!a? e dea ‘%‘o’orf %%%ﬁﬁt%&mamm Oym?m
substanti al | y soweble&psispinoke prbenhindempin dai be fauchd32 Ushpdntad, 7 O8Y®4 7and

t [ I fi hat th l.e receivi hanb
Surticrentl v 19 V1GET: et pisrror Shoelips: WHOIGIERS woBIR B 1H.gH of
degree of cont%ﬁgﬁmlgqﬁy@ﬁd;a@d&p}e%&%e%ﬁhp such as, for exanple,
g cha

bl ood within the sanple receiVvin er and the opaque section of
the top film 100039]Figure 2 is a sinplified schematic showi ng a

nmet er 500,,] rfaci wWth a test str] 0. Meter 500 has three
el ectri caﬁob@%ﬁﬁt act S‘Q‘ﬁ“ﬁéltve Paé’f’rrﬁtodﬂd‘é‘%ééfgtiagg?ﬁ‘f?dﬁ’ﬁ@ét segpnd aibesivepad 26, and
wor ki ng el ect rage adigsive 5Pl mréfder&agr S EOG e sH s p A z{n%gsséo%ggg%egive

el ectrode 10. In particular connect 101 connect’s voltage s
103 to first wedikbderatddediacead to kbagent tayerct @ch Be2necowslk of s sangllé RYEving
source 104 to éec nd .wor ki gg.el ectrode 14 and comon _connector 100

connects vol t agamber Ig an 5% dd’ﬁﬁntféﬂletm_esre@? B s, @F’éé}?‘?s_i}@éayﬂ)?aWen
performng a t&@sdprsy 8WaRe8ass@usrsEe dipdlynttr PRisGlre §<919151%§B h& Rl St

potential El between first working el ectrode 12 and reference

el ectrode 10 awemestialdyevatlable GemlTape Spptisltss BHTBer Tridg,dderanUnatd FEagdom
bet ween 5900“%@%%%&&@% el ectrode 14 and reference el ectrode 10. A
sanpl e of blood i's app}ied such that first working el ectrode 12,
second working el ectrode 14, and reference el ectrode 10 are covered
with blood. This causes reagent |ayer 22 to becone hydrated which
generate§99%$ﬂocyaﬁﬁﬁ@%ﬁﬂﬂéﬂﬁﬁﬁﬁﬁﬁ%xbﬁ@ﬁ@ﬁﬁh@ﬁaﬂﬁﬁgpaméZgWhmmxﬁnd

and/ or i ntedery ncent.rat.i on present in.the s | e. After
about 5 secon(}{g"‘:3 g’?@%{%&ggga?}‘gﬁﬁﬁ%&‘%’%ﬁ%& e’@%rgpﬂgﬁgayﬁ%m‘?%g‘ﬂﬁ ex
oxi dati on cur rtemingfoae hpdrophific sisfact\ickiad gn ehtesdd @dtnd hands &8A0ally

wor ki ng el ect r od; bi4 10004011 n_t he previous]y described first and
second t est stEP’P‘Ea o 3HEnkt shouldbe pqtpd that both distal hydrophilic film 32 and

proximal hydrophilic film 34 are visibly transparent enabling a user to observe a

hquid sample filling the sample receiving chamber.

[00038] Top layer 80 includes a clear portion 36 and opaque portion 38. Top layer 80
is disposed on and adhered to hydrophilic layer 70. As a non-limiting example, top
layer 40 may be a polyester. It should be noted that the clear portion 36 substantially
overlaps proximal hydrophilic pad 32 which allows a user to visually confirm that the
sample receiving chamber is sufficiently filled. Opaque portion 38 helps the user
observe a high degree of contrast between a colored fluid such as, for example, blood

within the sample receiving chamber and the opaque section of the top film.
[00039] Figure 2 is a simplified schematic showing a meter 500 interfacing with a test

strip 600. Meter 500 has three electrical contacts that form an elecirical connection to
first working electrode 12, second working electrode 14, and reference electrode 10,
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wor ki ng el ectrode 12 and second working el ectrode 14 had the sane
. area. It should be noted that the present invention is not limted to
test strips having equal areas. For alternative enbodinents to t he

previ ously desc “bcé n%gcfskvﬁﬁretheaeas are different,

current outpu P?J‘?l ACHPHRET R SCQP%E'&H BESipatcey 3 W%WP@W?IWO@ 12,
area. Because bt H BinnRkS RHltadeSofticl 864 {oyse&gﬂ%rhhg@f&ﬁ&% &R
the terms within Equation 1 to Equation 8 may be I n S0 nper es

(current) or icamampewesccerl 00 nonecatisoalt{gde.source 103 and 1(dan séfbiice electrode

10004111t will b eco ed that alet tructures may be X
subst | %ut ed fdP- 1 enﬁegfﬁb?%’&ﬁéée 4‘1@3543\(/9%1@8 Qﬁﬁﬂa‘g%g@@o@@hﬁ%%%f’hp%ﬁ@ai

that the descrm, @@Qve%ﬂﬁ?ﬁ'\%?}ﬂhg ekctdir 1'2%@ %ﬂm@ e'e? A8k § PSP Mithee source
structure that may be enployed to i npl enent Talmadlnve F T
addition, it dRéabplidse seeradpsteotial &W@nec@némdungje]ectdﬁsdmahénbference

above hasafu ucgt ure..can referred tqQq as .a_neans
for perform n§ %3‘? ]f(f]lrfgf?rgﬁ @HOP 1%@?@?@@%8‘gwﬁgﬁ%88‘fm@ﬁéz
present invenii@nd wﬁng@@%&ﬁqw A FEERE %lea%iiewa?é Soveldd WHH B1o8E€ This
obvious to those skilled in the art that such enbodi ments are

provi ded by w&guses reagenibiver Shiopectmerbydasd whichaenonss fechaymge,inand
substitutions wll, now 0 oses'll d.in the art, wi t hout.
departing frof rHat Pro?ﬂfg #69161 Ig?m%e e e COTBERG foRpenitatpn present

al ternatives t@tHehemgrbogidreris s%fecdnti@frbﬂvtﬁ@&we dadeiidetheltes6o N May
b npl oyed in practl ci ng the invention. It is intended fhat the

fol 'owi ng cl alBEesyes imexitirionspopet fof bath&rst wedong Jdectendd 12 laad saserdivdsdng

and structureg; \é%,gglé the scope of these clainms and their equivalents

be covered thére is claimed is: 1. A nethod of reducing

interferences in an el ectrochem' cal sensor having a sanpl e chanber

with first and second worKi n? el ectrodes di sposed in the chanber, the
¥

wor ki ng dP0} odes ' Heimaaiersdeserdhsd firstand p@f@@@te{smmnbodxmmmmﬁw
compri si ng: workmg%fé@itr@tfet dfﬁﬂxd%eéo%ﬂ% %ﬁf&@ﬁ@ eolléﬂ%d ?haeﬁ f oyl e%n@# éljguqu .

t he working el ectrodes and reagent ysi ol ogi cal
at | east an ambakhpted thit sheosednt inesetion;is not limited to test strips havmg equal areas. For

alternative embodiments to the previously described strips where the areas are
different, the current output for each working electrode must be normalized for area.
Because the current output is directly proportional to area, the terms within Equation 1
to Equation 8 may be in units of amperes (current) or in amperes per unit area (i.e.

current density).

[00041] It will be recognized that equivalent structures may be substituted for the
structures iflustrated and described herein and that the described embodiment of the
invention is not the only structure that may be employed to implement the claimed
invention. In addition, it should be understood that every stracture described above
has a function and such structure can be referred to as a means for performing that
function. While preferred ernbodiments of the present invention have been shown and
described herein, 1t will be obvious to those skilled in the art that such embodiments
are provided by way of example only. Numerous variations, changes, and

substitutions will now occur to hose skilled in the art without departing from the
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applying a first potential to the first working electrode to initiate
- a chem cal reaction; appl ying a second potential to the second
working electrode to initiate a chem cal reaction, wherein said
second potentJa i r than th sol ute value of said first
potenti al ; enﬁoﬁeg‘sgg?‘i‘lﬁé’e&na?fﬁ@t’g %FY%WPS SgRa e o e SDORR gfthe
el ectrode, WninGntfeRMREdiBEE hABINANA ¥d EnfbidaGRbradRdn ﬂle'lme%&?rh Mntended
conpound current; measuring a second curren sai d second
wor ki ng el ect thatithe fakloming deinprdesios ﬂmmcamdf)thmwmnpan@ﬂm mkthody a’ndnt
and an interf o} nd _ove ten L al rent erein sai

anal yte over p%uéﬁgﬁawlﬁgﬁﬁeésﬁ?p%‘ﬁ@ ?effaﬁ@f %‘EFT‘)}“\Sh DR ?qVSWQIﬂMGbY
relationship to said analyte current, the first dlrectly proporti onal
rel ati onship conprising A cAl=A2 where X is said anal yte
voltage effect factor derived fromcalibration test data of the
sensor, A is said analyte current, and A2 is said anal yte
overpotential current and, wherein said interfering conpound
overpotential current has a second directly proportional relationship
to said interfering conpound current, the second directly
proportional relationship is Yx/i =/2 where Y is said
interfering conpound voltage effect factor, Il is said interfering
conmpound current, and 12 is said interfering conpound over potenti al
current; and calculating a corrected current val ue
representative of an analyte concentration of the physiological fluid
using an equation which is a function of said first current, said
second current, said first directly proportional relationship, and
said second directly proportional relationship. 2. The nethod of
claim1l1, wherein said equation is
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where Al is said analyte current, W is said first current, W is
said second current, X is an analyte voltage effect factor, and Y is
an interfering conpound voltage effect factor. 3. The nethod of
claim1l1, wherein said analyte is glucose. 4. The nethod of claim1,
wher ei n sWha if ¢clnigted pot enti al i s between about 385 mllivolts and
about 415 mllivolts for said el ectrochem cal sensor which conprises
a carbon working electrode and a ferrocyani de redox nediator. 5. The
met hod of1.cl ai AmmkthowberedidingiaictfegrRes fthnidcabihieMlical nfighiveena st 420

mllivolts apd apout, 1000 mllivolts for said,electrochem cal, .sensor
Thi ch. condpiBg et Bk AR WPt oS B P LR Shrge M BEK R e o
medi at or . eledrodebhscligi@dageht dibpbdt thsreot Sk @isthodab@piiafgr f eri ng

of at. | east one cheni cal

conpound current_results fr th 0x'€a§io k
chosen from t H&"G¥BES s&‘&ﬂ@iogg%'ﬁ&?%cala - éi’r‘ﬁg _ﬁ@p‘ﬁ@ ing glepiRdst andgesegnt,
bi | i r ubi nhe pigpdMgtal fhge Moiuging adkhd an Glalli@diBlREEthereBY 0dOpa,
nmet hyl dopa, tolazimde, tol butam de, and uric acid.. . . )
applying a 1irst potential to the first working electrode to initiate a chemical reaction;
applying a second potential to the second working electrode to initiate a chemical
reaction, wherein said second potential is greater than the absolute value of said first
potential;
measuring a first current, at said first working electrode, which comprises an analyte
current and an interfering compound current;
measuring a second current, at said second working electrode, which comprises an
analyte overpotential current and an interfering compound overpotential current, wherein said
analyte overpotential current has a first directly proportional relationship to said analyte

current, the first directly proportional relationship comprising
Xud =4,

where X is said analyte voltage effect factor derived from calibration test data of the
sensor, A, is said analyte current, and A; is said analyte overpotential current and, wherein
said interfering compound overpotential current has a second directly proportional
refationship to said interfering compound current, the second directly proportional

relationship is

¥l =1,

where Y is said interfering compound voltage effect factor, I; is said interfering
compound current, and > is said interfering comﬁound over potential current; and

calculating a corrected current value representative of an analyte concentration of the
physiological fluid using an equation which is a function of said first current, said second
current, said first directly proportional relationship, and said second directly proportional

relationship.

2. The method of claim 1, wherein said equation is

Wi YW,
= X—_-¥
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where A, is said analyte current, W is said first current, W is said second current, X

1s an analyte voltage effect factor, and Y is an interfering compound voltage effect factor,

3. The method of claim 1, wherein said analyte is glucose.

4. The method of claim 1, wherein said first potential is between about 385 millivolts
and about 4135 millivolts for said electrochemical sensor which comprises a carbon working
electrode and a ferrocyanide redox mediator.

5. The method of claim 1, wherein said second potential is between about 420 millivolts
and about 1000 millivolts for said electrochemical sensor which comprises a carbon working

electrode and a ferrocyanide redox mediator.

6. The method of claim 1, wherein said interfering compound current results from the
oxidation of at least one chemical chosen from the group consisting of acetaminophen,
ascorbic acid, bilirubin, dopamine, gentisic acid, glutathione, levodopa, methyldopa,

tolazimide, tolbutamide, and uric acid.
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