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[0003] It is, therefore, desirable to improve the accuracy of electrochemical
sensors in the presence of potentially interfering compounds such as, for
example, ascorbate, urate, and, acetaminophen, commonly found in
physiological fluids. Examples of analytes for such electrochemical sensors
may include glucose, lactate, and fructosamine. Although glucose will be the
main analyte discussed, it will be obvious to one skilled in the art that the
invention set forth herein may also be used with other analytes.

[0004] Oxidation current may be generated in several'ways. In particular,

desirable oxidation current results from the interaction of the redox mediator

with the analyte of interest (e.g., glucose) while undesirable oxidation current
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used to cover the working electrode to exclude all
interaction of interfering compounds with some redox mediators. The use of a

negatively charged membrane on the working electrode could also prevent
some commonly used redox mediators, such as ferricyanide, from passing
through the negatively charged membrane to exchange electrons with the
electrode.

[0006] Another known strategy that can be used to decrease the effects of
interfering compounds is to use a size selective membrane on top of the
working electrode. As an example, a 100 Dalton exclusion membrane such as
cellulose acetate may be used to cover the working electrode to exclude all

chemicals with a molecular weight greater than 100 Daltons. In general, most



chem cals with a nol ecul ar wei ght greater than 100

Dal tons. h general, nostinterfering conpounds have a
wounbwsausar wei ght greater than 100 Dal t ons, an#CriGBR004/004599

are excluded from being oxidized at the el ectrode

s Unfeafefing togotids hauchmoiicalat iveiphtriarbeathan 10§ Dialiads, ¥nd

make the test strip nore conplicated to manufacture

arthvs, peg eglided fren keing exigized attha slectrede yxfaes- Adewever,

gl u i.ff N t ' to

0P 3R Iy b DA PHRAS I B AE Mot oEPRRRR e L

bembiaFictie abe elcease tHelest efettdcausefihd Giigizb@® plubgke must
ounds is to use a redox nediator wwth a | ow redox

co
potiffasd through dhe selaghpe mentbeangde getdbdr cledmdsy and + 0 V

10003 oot r oRBy e agait: Bt RET et Yo e BbE IR AR -A2 BilF ratns,
PR oudls is td8seviclian tre@Rriviith 4 Rvt REoXPbehi, for example,
el ectrode may al so be relatively | ow which, in turn,

d dmteesneabonhe 00ar e art -+l wN (whep nfeasurad witbngspestde 2ar e

et sl Hg e ey e b e B e aREeY

| Nedibieg, ABH JHAL® %%Mejd% kheSROMRERXESotroli8 H29 @88 De relatively

derivatives, and dquinone derivatives. A disadvantage
oflowhwkichtin atregdeciesesithe rateatoxhinke diterfaing dompovaylsare

G reteed bR Rg Flrels e st St i tabrfvinas,
[ %%]ve}?]% li’&fox}iﬂ% aPInERUE Q¥miadbipGAdy1REmipRREs, ¥@rocene

decreasé the effects of interfering conpounds i's to
usderivattuesyndejuiadneaite valiites h Al disxslyattege ofi this skrategylsithat

medi_ator... I n sone instances the du | ectr.ode ma
o T BegigioruBRE HSIHIYeRAY TG Festich et _eé
g)e(ss)gﬁleg%mmbfg%gﬁl&{}@%ﬁv Qhtel Ekguﬂkmw electrode is to

Ize the interfering compound at the el ectrode
[0008jur f aceAasttlérdmotvm strateghy 2ieat tiebe exctdxo dedemt dre affedisoéd
interfering conpound. Igpt his strate

2 Vink . ngSEReWS &% torTE 2GR petadegtiuch Btk %Nh fed
f T L Bitalafth 3l Gk ik GosGhH ity BRRRHACHA RIS BE coated

ng electro to renove t nterference effect. A
di wih va idegigeotefn drideactbtataltredyx ¢rzytleaThe purpesgiofthe dorhaty
the test strip_include an additional el ectrode and
el destradeas tophet e spterfpring comppungd ghibs eﬁ‘-}cgei?er ge and/or

I ch: & . ) NCL YRk ON
oGRS SRl BB e AlERE copeutgchel
el afitegyditheicorrent gheasmed athasuminngelsstsidens subtiiBdRifohe

I NVENTI ON [ 0009] The present invention js directed to
a okl RyifiEne swERnE Megsured dtheperdagelectrode to remove the

interference effect. A disadvantage of this strategy is that it requires that the
test strip include an additional electrode and electrical connection (i.e., the
dummy electrode) which cannot be used to measure glucose. The inclusion of
dummy electrode is an inefficient use of an electrode in a glucose measuring

system.

SUMMARY OF INVENTION
[0009] The present invention is directed to a method of reducing interferences

in an electrochemical sensor wherein the method includes the step of
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[00012] Figure 1 is an exploded perspective view of a test strip according to an

exemplary embodiment of the present invention;

[00013] Figure 2 is a simplified plane view of a distal portion of a test strip according
to the embodiment of the present invention illustrated in Figure 1 including a
conductive layer and an insulation layer;

[00014] Figure 3 is a simplified plane view of a distal portion of a test strip according

to the embodiment of the present invention illustrated in Figure 1, wherein the
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[00022] Figure 11 is a graph showing the effects of gamma radiation on precision for
test strips tested at a 20 mg/dL glucose concentration;

[00023] Figure 12 is a graph showing the effects of gamma radiation on precision for
test strips tested at a 50 mg/dL glucose concentration;
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[00035] Figure 24 is a simplified plane view of a distal portion of a test strip according
to the embodiment of the present invention illustrated in Figure 21, wherein the
position of the active and the inactive reagent layer that overlap with each other and
are illustrated with the insulation and conductive layer;

[00036] Figure 25 is a simplified plane view of a distal portion of a test strip according

to the embodiment of the present invention illustrated in Figure 21, wherein the active



[00037] Figure 26 is a sinplified plane view of a

distal portion of a test strip according to the
wendusmant of the present invention illustratedTiaB2004/004599

Figure 21, wherein the active and the inactive reagent

| aye theingcti icat 18h ot RdjobeRith ehdh @ighnd bieaitlustrudedwith the

illTustrated with the conductive | ayer; and [00038]

Ficgodecti¥® layst;a sinplified plane view of a distal

rtion..of t.est. strd ccordi ng k- . ' . .
oooc" 7 e 20 B eR oGS A6 JReLGBTOER  SPHp Qcording
WHE R dlbdimastdf Vi Hsknt IfchtiaCillbdtartédeiadigire Raywherein the active
overlap with each other and are illustrated with the

c cmd dleg ineetiveayegent BETAre Bonpiigely adjacen topachgther and are
| NVENTI 00039] . The inventi.on descri bed herein
i rl Pﬁﬁ’é‘g\l‘g{ﬂ? %cob??qtﬁell?yef’r?ﬂpove the accuracy of a

[00038) UCOS &r; BRR@ DY E M plified PRI 81£8isQf pdriibRbf £tds@rip according
conpounds. Under certain circunstances, a type of )
i rib el enbomeningfchepresay injenddmifustratedhio Rigue 241 Whegein the active
itself before bodi fluid such gs,.for .exanpl e I
| i e mactys rexmbider e §HB et e BT Erf R fhe

Reifdyced mediator (e.g. ferrocyanide) which

gg%??%bse#%%ﬁlthe conversion of an oxidized nedi at or
(e.g. ferricyanide). This causes the background signha

to increase which, in tu C SESs acy of

the test QET&I%Q%E%GB:W?TI‘S{% QF 3 %Wt hat in

this circunstance the interfering conpound devel ops in

the test strip itself as opposed to being provided to
[0003d]e t eSTheinwvértidnniebdribefl heraiminchideoatebtystfip to ithprfG0bd 8¢curacy of

Typical ly, an oxidjzed nediat?r Lf disgosed on&f .

wot Blugepeanesyicnat i thepieprnce af wisriering compaunsly; jndgrycertain

et B oA ARt RO SAGE N s i
megkifadeodil fiaRssuch as, Hacdanple) Blowid gnaddetl o Anrexamplahisdype of
el ectrochen cal sensors which use an o idatiaa cuﬁrﬁgt

¢) which develops

t ointsaferiag spmPPIdmeEnRe 8 risebmEGALE - 4T oA

ge ! A r

PP MR e | et b cas v

St Bdckgrongd kigayasitteeage widl, knytutt, dagedseoths acaradyeof the test strip
reduced redox state nore rapidly when expgsed to

envicRBrIRMtalt showd beingtrd thatite Fhif cirqumstangse thedptgrfgripg compound
e : o '
by 1 e BT e e e UL ) SRR SR 1o B RFAER i he

I afpmatdfaboddpdiugamma radi ati on. [ 00041] Recently, a
| ance and a test strip have been integrated into

[00040Ingl e Wepicelli, anlewidized medéaier 7 AisegsedBd Hrding cetrode with the
?T.:{%llé?c):l% ﬁ}ag ﬁ??oo%??i%gj rlngglgg)’r \A@il 80 ?t)'c}tg\fgtsa’nd I?jﬁtc i gﬁﬁh%tvgldto the reduced

or varil ous ana I Ng g| ucose.
Depgogdistag:. Orhel deferatibniaf feliiced mediator causes the background signal to

increase for electrochemical sensors which use an oxidation current to correlate with
the glucose concentration. In general, ferricyanide (e.g. oxidized mediator) tends to
become reduced over time to the reduced redox state. Ferricyanide generally
transitions to the reduced redox state more rapidly when exposed to environmental
conditions which include but are not limited to, basic pH, elevated temperature,
elevated humidity, bright light condition, electron beam radiation, and gamma

radiation.



test strips can be designed to nonitor analytes in an
epi sodi ¢ single-use format, sem conti nuous format, or
woanisioasmans format. The integration of the | aneeTaBi004/004599
the test strip sinplifies a nonitoring procedure by
[0004d}i M nRdcoatly, Aearmteand & Gist érip have be&ndeRgdidddh® 4 fifgle medical
extraction of a bodily fluid froma sanple site wth
t Hevisghd bergdniestatedingdaal devieespan e gmploveflialeng with ge associated

t est in,.: S h c test Stri .
it b Pl BHE pRLARS fronldife BOKE, BB odileicRugsion
Oftedt Bfripe Lo Be désBed 2 mbaitbrZdnalytésdfliad kpisdditBieeusd F6iEhat, semi-
to sterilize test strips with a | ance. Possible

s centirRpus forimah, of icppfinuats frmeh Hicdntegeation off thedamge and the test

gama,. and x-ray, However e of. the chal | es

SRE sirpffis” 4 Rt R P b S R R Bkt

hi c@brdidt@iheickia@on ol dbalilP fluRlUedin bRahpR s fWiilCthe Bids¥quent
hi gh rqurtlon of mcroorganisns are neutralized for
ariraspier pithpthadaly dluat totthe teskstrip.pIn sughalceseathetlprcesmdest strip

i Ly affecti h | .
Ty B bR R cserSp of S pihal e FRE BFBa B Ty o
[oomggpos e%ﬁiﬁi@%&i@ﬁk&&h@;@&% ad0ab sRALLORS: NN a 1drRE) Possible

out KGy to about 5 For the case using ebeam
stsevicks glivhizimg radietienae glectybn béam,i gavingke atd s-rhe aHowever, one of

squrcge.can r.ange,.f.rom about .3 MeV to abgut . . The |

BT GURRERSGR T GnF AURREBS IRROHE 8 T MRS gl intensity of
NQRUMiSPEIEh kb3 shfficidnfly WEhERSHdkof B AGorBamht hitofralized
portion of the package to recelive nore | oMl zing

r daf &t ¢ndime pidagaoiitsisiripsowhiloat thé sanetipe ckbgbyersely affecting the
Experi nent s _have_ _shown_ that both 9anna radi ation and.

eITEREER LAY He drPically. ahaish o Rackase REIOELYIRY BE FUPSEY Hugn 1gpizing

| B GEM BT RO Fim SBARAUKGP 14 ARAPSE RO Hor K GR¢ fiing o-

c dvsmstaribzatias kigranarpy of itlgniatident d-beanesmece canaange from about 3
eI SISt e some non
Rt B DRRE BB ACH PRI v mor

exameingaidiatiat thamhandtleawpgttionadehcpatk egel rExtpetimeniagee shown that

(e.g. about 20 ng/dL to apout 100 ny/dL). because the
pr%e A0PA rasiation e Elechiay %ﬁnbfadF3§10PéP‘é%eitb%P*}Fiﬁ¥o@ﬁdwgPH of the

r %?&%%he‘hﬂcﬁl@@néo%o hAHERSEF ﬁx‘?llff&gﬂaé, Ad &Bti(fél?gl%n-uniform pature of

[00043] Figure 1 shows an expl oded perspective view 0
a thestliatibn icpus8 thetbhekt growmddsigyiat) tueiil cteasecia Apensai forh aature for a

e P e A S AR BT i
A S ST PRI o

t asexastibated @30the lokighivosmyonbenttisied rdmpe (ergasabinit 29 mg/dL to about
gl.ucose concentration in badily fluids such as bl ood
C

orliVAmay/dk) hscapsethe prgportinn of Frduced pegiator igelativgly high with respect

el ki ng el ectrode 806, and a
t K . :
r e?g{reggg%l‘gﬁ%g%f@]gg@%?%gr% active reagent |ayer 820
[000433 di sigad1@hows aséxploded perspective view of a test strip 800 that is

designed to compensate for the variations in increased background potentially caused
by the conversion of oxidized mediator to reduced mediator. In the embodiment of
the present invention illustrated in Figure 1, an electrochemical test strip 800, which

may be used for measuring glucose concentration in bodily fluids such as blood or



wor ki ng el ectrode 808 and reference el ectrode 810
where active reagent |ayer 820 conpletely covers first
woandsioagpiel ect rode 808 and at | east partially EOVAIBR004/004599

reference el ectrode 810. An inactive reagent |ayer 818

i Sntrsitielsiiddanclsdeomfirshveokiiing cletteater&8ea 826nd ivorkimg electrode

enmbadi nent __of this invention, active reagent |ayer 8§20

e e asterencsrelesgatb L. & acbGreasenbig Sohds disposed on firs

AR [

r R SHEe Il RERIRY SuchER) EHAD e IR Y8 520

acdomigetelp zyvars fivih wolkiap elesiredds $08caridart 1dakigpaatidlyydoeersteference

interest. Because ferricyani de has_a redox potentia

ofelegivode &1 rada machivorogeeiihais: stdsulisnese emsecerdwerkingelectrode

a urated cal onel el ectrode) at a carbon el ectrode,

the Tntroduction of a bodily fluid e.g., blood may
[00048Ner atia af efibgdinkdnt aNthioMivelaion) Bctble rédplett Thedr 800 $ndyVinclude, for

the redox nmedi ator and /or_the working electrode .
gesvample, glycesesixidase padhamedingusuehay, forgxpaate Guricyanide. Inactive

CELER o PRSI RS AT, EI S DRSS Ay

0Xfofl el a8ty RBlesS WEcaBR feidyhiigé hasdestisapdtential of
oxi dation current generated by the oxidation of
gl appozematglys9an¥ (Whee axpyuaed withdespeeitto @xatgeatgdogalaspel electrode)

interferents, a he. el ectrod di.regt.d nterference

ot Fnips dekble PpRoSEHRB LR o PRRLT bid £ b8 FRiGenee
of sigmhiedt 6%i@Mich o ifteffeloREl K B rédRGhati f6r Andt/6F he wemEag
current). The oxidation current neasured at second
worlkdtrege gereratingdesi @08 cant bhdesirgblelpaidation pergds Thereterafthe
oxi dation current squrges si.mlar to,fiyrst..workin .

ol udtioR S g mesere L O popSing Sler o 405 Syl b effposition of
C Ugxi @4Hon THR A GoBiRbs: AURHH, dBGHBLS BxidASEcrentSeneadBy the
present on second wor ki ng el ecfrode 806. Because the

oxéxidationrof glncosm & seavadywralgsizable alirseicoxadation 0f indéréarentd dicthe

80 epends only.on interferents,. and .t he. oxi dation., ..

c PR RO Ecr o G el BB Bgeu Sidetion of
dejpRRffenfVidh WdnRorARtbdidd Bl @fcsHce currént). STIRASSIAHLE chifent
cal culate a corrected glucose current which is

i negmredahsecond woeking tlectradeciOq witlleal$cebd ngppemopition ¢§ oxidation

idized at fir.st Ki el ect 0 d d
b Y S S T
defi§dton QrrbhtTshbulWRok b&tGir BL&HEE AR iSRS chHmPdifibscAts£kcond
fromthe current density of the second working

el wortkingdec@®be 866.cBEcubathe oxhtation cumertt entagired aissecond working
cur,r ent ity .G G=. \\E, - Eg. 8).wh [

© el 0 enshar vyl B SeiEForenta ] onicabed Slrembmasives ot irst
' Swglti@négécl;ic%xf)ﬂ% s0¢ B&pends 8h oRREQN AR 1sE %C;%Jﬁlﬁgﬁ to calculate a

806. | n an alternative enbodi nent to
i necerecied glucbrecurmentwhehenindepéndant tomhe effects of interfering compounds

oxidized at first working electrode 808 and second working electrode 806. In such a
case, the current density of first working electrode 808 is subtracted from the current
density of the second working electrode 806 to calculate the corrected glucose current

density G where

G = WE;— WE, (Eq 8)



current density at second working el ectrode 806 may be

slightly different than the interferent oxidation
wouorsmassidensity at first working el ectrode 808ChaBR0EIN4599

there is no enzynme on second working el ectrode 806. In

s ugfer@ A $ethe augant sleagity 4 fica wobleing sRdtrbde 08 andIVES i tthe current
such non-idealities in the current mnmeasurenents.
Eqlgatibyon secosf ovskingwlecnde 8t K woul d nodify the

evi oysl ri b atj.on .8 = E.o- (kx ,
[000@ ;té a.ii gglﬁgtrnéenegngb(%?%?ﬁw étg thi mal@gtl?n theblg'n&%{fe}/%t 2)x1(1§t?0n
[ Qﬂ%ﬁﬂ dehSif atSbédnd V%}ngr&édﬁd&é 866 i bk kRdIRlyaffer@nt than the
conductive | ayer 802, an_insulation |ayer 804,

i riaterfexeat exidafian curmepbdensitgat sk eréﬂnge%géwde @Y becagsihere is no

an_adhesi ve | r,.830 gyer 824. T

aceim obicsnh iRRkpasaRge S, I8 b Ty o ol AR used o
| aees: fRsdeh dhad&iiieds it thy Gurréht Q{eaﬁﬁgmehtﬁsﬁh@dﬂoﬁm shows how

| ayer 804, inactive reagent |ayer 818, active reagent

| wpe&ftaﬁZ@WOahi:imadlllﬁéﬁle\mCWQW deggibesiEanation8t r at e 50.
Top | ayer 824 nmay be assenbled by a | am nation
process. Test strip 800 further includes a first side
54, a sgeopd, side a distal portion 58, a

pr oxi mal portlgn g%ﬁ)[00047] In one enbodiﬁggg of the
present invention, substrate 50 is an electrically

i nsul a i al gl ass, ceramc
an‘?ﬂhelrﬁg qaﬂr{@lge I%ﬁb(@#@gd r?l?ﬁ?ta]o this i nvention,
[0004:6]' bstr apgy éﬂg T0Y iRGudsh s§§§t1‘a€e 5(H %Qoﬁ‘&uctlfve !ay%xg(fﬂ) Lcn? insulation

nyl on, ‘pol ycarbonate, polyi mde, polyvinylchlorid
p dhyeeiSby,l ieadivepedgeptr lapsr] 88 ﬂeachPEiff@gemﬂa}m B%smeldhesmleyer 830,

particul arly_the_ pol yest for I Nex
(r3dgtep EyEhdEh T%t ?Fﬁ‘ﬁ@f)gé?"g&’é’dnw 8‘% “FP y printing five
F

caal R R ey RO A YO geagent layer 15,
| rgetioy eeaperkt 1ayeh 820,and aflb30484yeT 820 bntb%bétmyteio Top layer 824 may

deposi S bstrate 50 is conductlv 02 )
%%SQW@F‘%& opipationRfoRe Sty TeT: st YK o in @B@Waﬁm side 54, 2

FAPTANEC f 5@&&{ 0.810, and

2?%?5 éte%§|oﬁg§§§9€g3 ?ﬁﬁggg gﬁ mﬁ?ﬁ ‘the present

[00047)vent i @ope @nbod@esmt bESIR patskit iavention) sibstmate 40 iseanrel ednycally
be used to deposit a materjal such as for exanpl

cdﬁﬂﬁ%‘il}g\i@até’a?lkﬁé‘ﬁh AnRI2ptic, glagke CRABEC, GR6 thetlikp- da an em embodiment of
M%{;eg{tlgﬂ éuﬂgﬂtg @{) %ag&%&ﬂééﬁ% Is¥& 4sP¥dex %9% enﬁﬂoﬁ) e

di sposed on’ ‘substra usi ng ¢t een printing,

I ofcdgpagbonate, poliyintidecholppnsitiderideg polyethplenatpobypropylene, PETG, or
electroless plating, ink jetting, 10sublimation
%paraéwé@lyihed?plyeai@aw@q Prexamgle Mlingx ® ST328

esker-
"%ﬁr fl ?Q %&Hﬁf?&ﬂreﬁ?ﬁ(’ I%ﬁ’olﬂ'? ?giluk ®iinfs® %Bgt%dté’ %‘%grgi{sloﬁlqaude an

ar e nléss ste
oxacdﬁxc dvatiiowhichris apglizdltd kee od botlasidesodtipa®ietinio hdHetion.

[0004;8qv ent! 'IQI?e ﬁ;sth I%ygragegggteldnoll(l slu‘t?é}/treatte gr&a 1}; conductive layer 802 which
includes first working electrode 808, second working electrode 806, reference
electrode 810, and strip detection bar 17. In accordance with the present invention, a
screen mesh with an emulsion pattern may be used to deposit a material such as, for
example, a conductive carbon ink in a defined geometry as illustrated in Figure 1.

Conductive layer 802 may be disposed on substrate 50 by using screen printing,

rotogravure printing, sputtering, evaporation, electroless plating, ink jetting,

10



have a hei ght between 1 and 100 m crons, nore

particularly between 5 and 25 microns, and yet even
waonows/psnti cul arly at approxi mately m crons. TRETGBE20031004599

of conductive | ayer 802 can vary depending on the

desibliptition sé¢hetracnt gapomdepesititug and/theylikef Stiiteblp miatdriath which may

ohe el T comaniive Joyei 807 s ai v Bt M oS Bl donpd tin oxie,
t ocab&E lahdl B k. LS eﬁlﬁlsam%z @ftﬁgsme%on?@k%m%h ayer may

the nmeter to electrically comunicate to first working
el boteradoeglB O8twese d and 100 nlicnogs, ehare padttalaff betvesed 5 and 25
reference ﬁlectrode 810 .via, respective, first contact

8 1IICTeR: gRd et SHERBOraRBticulaly stappiosHeaelokd aronsa d he height of
O e 307 i PR 6 SO0 RS G gy o
onthetprinegdshatarigior ti on of conductive |ayer 802 as shown

in Figures 1 and 2. Figure 2 is a sinplified plane
[00049le\v of Adirst eomtash$ t4, gscenmd spnipglstl2s pnd prefergneggagtpct 816 may be

ety BSOSy BB B M

el estuhadieat8 16 findt tlorikieg plRerodeBOSNSdebad Wdrkih@ yREtréd¥806, and
Insul ation | ayer 804 further includes a cutout which
neleftrance dectiode §HYvikaresrastpe dirsitcontactd k. seconp soptast$12, and

Fi tout exposes a portions of first
mogﬁ%ﬁﬂééﬁgccg%lé 808, second worki ng el ectrode 806,

[00080%0 I ef Thensene |6t depdsicd b sobitedte SR iBSuINRIH 186er'\80h NInsulation
liquid. Cutout includes a cutout width W20 and a

c ulagen 804es dishosed on atleagiiptporiien of spduetbierlayp8Ades shywa in Figures

wi dt h, of ~second wor kj. | ectrod .. refecence = .

ol ot S ERREER . GimpliPeh PlaB kiR Fnesfier B8 G sip 500

| | whfchhadietbhtsthEpetiich &F firlt VOkATERSHRB B0  sebdtdSiworking electrode
i nvention, cutout wdth W20 may range from about 0.7

Mm@ and sierenee eleqiroda §1¢ witbuespeetrtgtmsult®niayer Bhghsulation layer

f bout. O bout, 3. 4 00051] |

erBREH: e PSSR o sk e g o agpotre a

el griwod i 8R6 1and 2f iCusdut WRltkbal@s 8 p8RI0nS de P& oNaue eRctrode 808,
respective length of L20 and L21 which may be the sane

angecprthyerking eleeitumsigt300, andiraferancablsatrode &l OmhickRefiebewetted with

Fr B 6tto6.8 TndES  Snat “Eh A0 hd fedulRteet FEECotout wiaw
t oy 20r R5REonds WLANIdIR of fchd %ﬂﬁn%@l@@&&ﬁ 908, Refétbide@eode

bet ween second working el ectrode 806 and reference
el 8}, pod &g WOTkiag dlebodeci)d as élfestratedan Figre 2o frearBddbadiment of

o, BV etonn Gt Gt R0 SR b o aban P i oML P mm, and
enashitBipth 066 hii§ rRRIRIM abN O i andBdbodf £3 nath. i1 st

wor ki ng
[00051] In one embodiment of the present invention, second working electrode 806

and first working electrode 808 have a respective length of 120 and L21 which may
be the same and range from about 0.1 mm to about 0.8 mm. Reference electrode 810
may have a length 124 which may range from about 0.2 mm to about 1.6 mm. In
accordance with the present invention, electrode spacing S1 is a distance between
second working electrode 806 and reference electrode 810; and between reference
electrode 810 and first working electrode 808 which may range from about 0.2 mm to

about 0.6 mm.

11



el ectrode 808 maybe different than an area of second
wor ki ng el ectrode 806. A ratio of first working
wehewstonpde 808 ar eai second wor ki ng el ectrode 886TAIB2604/004599
may range fromabout :1 to about :3. Under certain
[00052]t uat | B, altehative dmbbiiarent of thepkgeniindentian, dvearea of first working
i npr oved bé increasin% the relative area_of secon

d
woelRétrnge 80& may badifbaent thmeansatenobiecart wadngsRgtpge 806. A ratio
| de.806 i ner aodi £y

oL SR B SSA AP AOA ea ey range o

[ 055281 :1Rb abR 13. SRS céhah sidiations, hOredastidndn dudkgadwaidgan be
incision line A-A" after it is fully |lam nated as
i | improyesthydnereasg e eelativerpreaef sseondewarkisre deptioin §0¢.e e area of

stri 00.al o i nci,skon Lin - A i < i
71 ptspf Yo tedE st By s M Pt P gt EhEide of o
| 1 gubél 6908RY shosdin@z@eR0] ed for dosing test strip
800. [00054] Figures 3 to 5 are a sinplified plane

[000§3]e wh of Figu@t’zgs;hopr@ that etmips§90ahay '@S@l}t @iqﬂig;il_l@]ﬂgr_l lpedrdl] afigr it is
o Sar R LD B b ] o

I eARRMN hRYRA 82 nARsel RPLiLME], 2938 inleR¥2 s BddtedNintwhich a
respect to each other. Figures 6 to 8, which

coliquid panpletcan b¢ gpplied f@ dosing testsypciUOvel y, do not show

Lnsul atjon | ayer 804 to. help, denonstrate nore early, .
(000545 ' o1 BEFAa 3 ot NERHOE BHBE AGDGE] Jas) By Sbat lesPéip 800

gi %éc\ét[ﬁié%%%‘%él&mt@diﬁkn%e Gkt RAChli¥EilSRA8M n Fig¥RM1, which

Test strip 800 may have inactive reagent
| aytew SiBud pegpiieaschfantisacagutt layek320pnd| isative dag&@dayer 818 with

such that it conpletely cqvers, second rkin .
ol Eoprh Heesbahan Feuer bie Sy hieh CoHOMOgR Lg% 3 tg 5 rpgpectively

on . L . . ™ ; )
I ag%ﬁg%%g{wgg@%ﬁt%%é{i};& g%%/g)r S Ts g@%ﬁ%ﬂmi ngdéealﬁgct r o}jaelonShIp
80betwiert thd @esduetive tagercd02; adtoveecagenelhpatd200mdSddtias réagent layer
illustrated in Figures 3 and 4. h another enbodi nment
of is invention, inactive reagent |ayer 818

| et \ j I

10003808, © e o IO AL bl € Rr 5} B0 BB BRSccEha
i | ositingelecirdde 86 guichethst it f&0PIGE]Y ¢avemsseeododorkingtel@trode 806 as
this _invention, inactive reagent. | a¥e 818 i ncl udes. at
| etistlugdratedip dignees iod) dpone cabering phibis iByepticgenaghyy reagent
2y 0P8 5Bl fcll 6V By LORlihg BRCOKS1RB! bl ABEL Adtab
enz;yrre. IMacti v reagent I ayer 818 may turther 1nclude
a edftreadeceldabtieB1@as ip HlBirated o Fipures\d ardl 4 dhahothar embodiment of
pol yvi nyl _pyrrol.idone-vinyl acetate, a Dow Corni ng DC
508usRY PrtipRminastiNg FRagsny &}ﬁwl%%qmﬂp@kvecwﬁﬁﬁ?w&W%S@@electrode

ey M
[000861Ri NS . InfanadiBodEm&dt o Riiginzestione tiastiof Ragay 49er 818 includes at
: egeralstca)lllaz)gilidqzeéd mediator, such as ferricyanide, and may optionally include an inert
protein or inactivated enzyme. Inactive reagent layer 818 may further include a citrate
buffer at pH 6, a polyvinyl alcohol, a polyvinyl pyrrolidone-vinyl! acetate, a Dow
Corning DC1500 antifoam, a hydroxyethyl cellulose (Natrosol 250G, Hercules), and a
surface modified silica (Cab-o-sil TS 610, Cabot) having both hydrophilic and
hydrophobic domains. Examples of oxidized mediators may be ferricyanide,

ferricinium complexes, quinone complexes, and osmium complexes. Examples of

12



ferricinium conpl exes, qui none conpl exes, and osm um

conpl exes. Exanples of 12inert protein may be crotein
wonro@lpsrin (e. g. bovine or human). Exanpl es oPCT/GB2004/004599

i nacti vated enzyne may be the apo form of PQQ gl ucose

demedr pgeiEmey b@\breteim mﬁmina(n gabcm'n«ym liupnan). Examples of

| | d
(et srSmeaostty e o b A ER et Ry OB G fehere PQQ
deqctd adfReh Rk pidibl I?d]fnleﬁuﬁ{o&lwg $1RYsdG@tlase (e.g. enzyme

treat rrent or by trea rrent wi t h denaturing agents such
as witham, acBee site.e Enmyanod i maga alse hgdnactivatgd or 8iffcidody atbamnated by
[ gl ude an actjve enz he oxi dation current

g3} tregtmant epbysinep tk\ylﬁlb ag}ag{p(nlg@ggntg% ias uges. Because inactive
pr Q&géﬁt' 192k1 i&ﬁsgﬁt HHERSH LENCEDYHRL the Bxidk®6n &dﬂ'e?xt measured

reas one s In the art may refer to second
woekseegndwerkingdectdé 886 isonad propprigdnattorthel glucoOdbddntdation. For

an _enbodi ment Qf this inventi n the jnert prote
de#ut r%%an%ﬂ%ﬁ?émtﬁ © fih Syt g@%wwggpérel dﬁ§§6 asa

act; &tngg plizer for the medl ator. The inert
pro{nzllﬁl or deactivated enzyne may shield the nediator

[0008UT | Ng (hen enmbodigen cfahis Snahtieh, evainerd prasiper deavti®atell Rnzyme in
addition, the_ inert protein or_deactivated enzyne ma

acinagvereggant kst &/mmc pet s p stabibizer 198 therpediptes | El@eomelyt protein or

f

d g,%ﬁ?éa %@&%ﬁ&ﬁﬂ%ﬁd ér 1.585%@% hﬁmggeac @B@Jéé §1%c££%{ elevated
| ayeipeBatOredile p@difeh, 9 et Phote@rds idegrtivhied khnaee 18@33 a@Sis a
illustrated in Figures 3 to 5. h another enbodi nent of

t h desicqanbwhich helpa pratecd theangdipior fragpapoigue batape peleytially
rking el ectrode 808, but does not touch
gsrt%bﬁiézee tefgm lalt(d"e 810. h anot her enbodi nent of this

[ooussyent | qRst sagd xooaldsaa@%ﬁea%@y BiyeB2X) ERERRTiNst GOVEHS electrode
first working el ectrode 808 and at |east partially

coves es ﬂbrﬁ@@teél@eﬁgm@&ﬁ tode Igarpthes embpé@tma@%@lﬂ ipvention, active
0
nodend S0 bR et A FOREE TRMouRaet AT dasgaot touch

an rérsiedéZ&ectRe 880.0Tn ardfitbr ambsmmeﬁe@f thistihVetios &ﬂ:ﬁvé reagent layer
| ayer 820 may further include a citrate buffer at pH

6, 830 p@nqulmovarsébﬁbworkmgﬁiwmdﬁﬁDS pyd atdeastipartially empers

ace %?ﬁyq%gggﬁ’ﬁﬁ%ﬁ% ‘?’%ﬁ? F’oolgg\%tﬁ gml—le?cul es), and

[00059}5 ur f a%@aﬂ&ﬂbédlﬁgntsdﬂth@%ﬂ(eﬁﬁbn %cﬁi/é reasen® ier £80@ENdes at least
havi ng bot h Q&a drophi l'i ¢ and hydrophobi ¢ domai ns.
t

Ex arrpmeiszedfm ol mijaxn@wmeo p@tlnayeaa@tﬂ@ren 82@/31@15' dierther include a

f:g:(ﬂrﬁl éﬁﬁ%f %BO “gﬁéég‘g}?iﬁ@qﬁgg}ﬁ@gfrﬁ \anyl acetate, a
OXW»‘Séonﬂ&gJDew)(ﬂﬁﬁaf&eﬁﬂ GRSk y Wiy N\Gb1 1 RN & RosbRES 0T, Hercules),

and gl ucose dehydrogenase using a nicotinam de adeni ne
di aod h ewtficdanasbliddesthicn (CaBaxsili®s 610, Cabot) having both hydrophilic and

hydrophobic domains. Examples of oxidized mediators may be ferricyanide,
ferricinium complexes, quinone complexes, and osmium complexes. Examples of the
enzyme may be glucose oxidase, glucose dehydrogenase using a PQQ co-factor, and
glucose dehydrogenase using a nicotinamide adenine dinucleotide co-factor. Because
active reagent layer 820 does include the enzyme, the oxidation current measured at

first working electrode 808 is proportional to the glucose concentration.
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active reagent |ayer 820 does include the enzyne, the
oxi dation current neasured at first working el ectrode
waQaosigsqaroportional to the gl ucose concentrat POWGB2004/004599
13[ 00060] It should be noted that if screen printing
[00066) € usk&hdudd beaped iHat ifgcireh brintimg Wereaisedfg@apoditingsoth inactive
818 and_ active reagent | ayer 820, then two separate

schicagsit Fvens i Sapdachysreassnt ypeddlb hsntwa sepprele 566 PRINIE steps

tive f | . - .
M T
| sele@todel).| shibiléte hoved fhiat Béredigprimingds Aot weéibsuieddenprinting two

on the sane screen. The squeegee notion during . .

pr {iperEiegeagsyts @aikesameescrans. 1BS SEIACERNPRQIyEHING RTitiRg guay cause
duging th re rinti-n 0 WeAvl -
PR T e BTN 500 i 3 shows
I eap@nbodidyey of8Hi8 iflicBROS ®HicAha$s BROIE 1epgdnt DG Cdispded on
806, and active reagent |ayer 820 di sposed on first )
wosekpidywerking ¢loceodg386.cand acbyercagrnt laypegd( darosgd on firsh working

thi,s e Lent .. i nactive .r ent.. |l aver .818 does.

otles Bl 0 R gt et TR s gty B Hagent lyer
Begpigses hbEtodEIear erlas WM feh Béht RlyBE8T(0 U8B the area of
first working electrode 808 and reference el ectrode

81gcpad wetking elettyods$a6 firsi wodking dectwide 808 and raference electrode 810

S 1R b LA RORoR o PR A GRRG b BYEEMen
d efa}/'ér%i 8¥dn@ladtivd Jeag%lﬂp}a?rgr @@ﬁesp&mg[ty,g@ﬁrhm |El§=bt desRbdyieMe yshould

sma el ectrode areas . g. about are
pr déebe aoted dot tdaively snall dlesiode eeay (8. g1 abowif0.6 fropi) dre preferred

| i.red f t iptob [, 006
© BB HaRe tsrvoring SF i oorBhle St RO et p te smal.
[0006RY €T 820 Snt¥difLRbr s SiveAtith, tRAvEhEGt ﬁge_ﬁgﬁ(% iﬁ g%inted first

el’'evat ed tenperature. Active reagent |ayer IS
s ubrskthee dtied/atpmiehevetdd ierhparaiece. byctiveatdgent ldysridl§ isthep

DRl St by g T iy TS A an Slevated temperature as
PC{{és%&ﬁﬁ%%%ﬁmé gfcbgiiéatfb%rs%ﬁm AuRSRE PeTAGBH30H4708 which is

ref erence herein. use active reagent layer 8 is

dehasby mdopertaithy referérse bripos edechuseaictiye maagerd dapien§l 8 is

st as posed to the two drying. steps for inactive .

- edepotied: %l?de: st_zésexpﬂ%f%torfé}%g&?f?maﬁ? sigPRda s gp drving
an% Rckéd RhfEnf LV O CARENIpd @MilizBIdth RRABKHGSNd enzyme
under certaln conditions enzynmes can degrade wth

c owithinuetive xqagent dzyet 81 Ebeaateathdeecmrimatondamns pOHOER lcalmdegrade
an enbodinent of this_invention, Figure 4 shows

i nYEhicoBinued sERSUreip&ievated tHPRPBYES on second wor ki ng
ctro | |
O o B e Mo P P AR aver 815
818ispdetl loh Sewmid artirkinp lectradd 06 andagerredgayidayd B30 disgosed on
active reagent |ayer 820 are inmmedi ately adj acent

to ..
ealFst BoreRs glesiedy 08 and aeferepge ¢lacteade#d0r by ?m‘P%ilgf@gnt inactive
8 1186a@é1ﬂ lz%%{' RYEal £RYFE I'eabé}f%ye?’ 2% %lﬁlnﬁjnediately adjacent to each other.

In such a case, the inactive reagent layer 818 and active reagent layer 820 would

touch, but typically not overlap with each other to any significant extent. Although
the printing process targets the alignment such that inactive reagent layér 818 and
active reagent layer 820 are immediately adjacent to each other, normal manufacturing

variation will cause some overlap to occur with a certain frequency between inactive
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touch, but typically not overlap with each other to

any significant extent. Al though the printing process
woangausiithe al i gnment such that inactive reagear/GB2yEIN04399

818 and active reagent |ayer 820 are immedi ately

adjcaganiniaytios 18aaid aotihereagand tayat 82 rlLikewiselrsuclg varéatioatwilplso

w Il cause sonme overlap to occur vvithcg certain

f r s RagiSaERgeBhlay FATSit0 sorpatmaekRaAt otch petvarraeaah lryer 820.
%pﬁk%gfer iﬁgtgﬁf@treelgl%}{telﬁ%lé%q 8 wasKAYEE10 ﬁﬂﬁgorvxﬁ)rt ktch QPtive reagent

SO cause - nactive reagent Iayer to soneti nmes
Nolayér@20hnd did operdteage iie hetjied oBhe imBatian still wosstio v&luce the
reagent |ayer 818 was al] owed to touch or nqt touch .
acygrighon gaéé reckgagund ig siherrarcpmatapese fhenidd o peqepiable test strips
nme tshe invention still works to reduce the
va%?%??pg{)] eldh t he background in either circunstance,

[00063]e Vi ek dhdfid Be aelel @bk thelBetlap b inp&tiveasagemiagaredl 8 with active
[00063] It should be noted that the overl ap of

i neeeginy tayeredgednes pajalfechthe shicope mepsupenend aglong ap Higgnzyme from

e |
rde RS 28 b TS ST RRESTERen ol h e Thowed

di fof dsAnedsOrefitit Gledfidut § 3BdonBX bEREs)] 18 sbdRdividTRinglelewode 306.
for the neasurenent (i.e. about 5 seconds or |less), t

0
sefenympwrierg diffuse to stendvorking elepirgdesS Ofethen figst working

ot e SErbTResble haefreRatieiE a4pn B8 nohioPlompe speciti
I Neafdid Mok feulihfeRaNeQNEYIBOG RO dffebtivdly Fediting thdBatkground

woul d prevent test strip 800 fromeffectively reducing
t hggiackground signal. [00064] It should al so be noted

ORI SRS D 5ot SRS 8
el 8GR eR Uy 880 wiehl B otettl ¢h Re%GeRbReEodd®1 (OhMGRRSYould not

nmeasurenent. 1n such a case, the anmount of enzyne
angfffest theyghdioze theppuiématersr Inosuchefa@se tlreanadunt vf erden@pdd/or

i1, ., but shoul d ffect. th I
e GEBIRIAE OPHETRACk SBRHE DO TOdRTBIea Y SPo i apt afect the
[ 00RE&E n¥&kurRRRhNG hEPRRSIIIRA CoRbctioRiafokiiygNt i 0N whi ch

i mproves upon the nethod of coating inactive reagent
[000b3lyer 8Y8t motheaetmbudinreahgfthis ivagntion 8&ach isapséraasmppm the method of

Figure 5 Inactive reagent |ayer 818 be. coat ed sugh
t h&ating IRaGH ey 1y S and e HereRET G g%@éps BB IBtHgure S
an%a@ti%&éeﬁf‘la%r gl%frﬁ%g%@&a?édesﬁt:ﬁ aaeitd0p1eRIPLdREd s%écond

active reagent "l ayer may be coated such that |
c owptienetlyctoaled08§ ahd n portiomrdfirefgreateclectodle 8808 Sanidiarkt, active

| east a_portion of reference el ectrode 810. L.n an .
enIRFTHEET $10 AY be PVl ﬁ*}atetrf@w??’fﬁf/Pﬂ@erﬁha% Bigkipg glectrode

S50 4 BB M Ut 02810 P

Wi investioah thetphisting pracefsaraanarget the alignment such that inactive reagent layer
818 and active reagent layer 820 substantially overlap with each other on reference
electrode 810 at an overlap zone 822. In such a case, inactive reagent layer 818 and
active reagent layer 820 may mix with each other at overlap zone 822. Because the
length of both inactive reagent layer 818 and active reagent layer 820 was further
increased compared to the embodiment described in Figure 4, the alignment and

coating of active reagent layer 820 and inactive reagent layer 818 to first working

electrode 808 and second working electrode 806 was yet further improved.
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el ectrode 810 at an overlap zone 822. In such a case,
i nactive reagent |ayer 818 and active reagent | ayer
wa20smayuim x Wi th each other at overlap zone 8BRT/GB2004/004599
Because the |l ength of both inactive reagent |ayer 818
[00066]d actlit¥keoulébeaoied klay sccoB@ Workiag klertrbdy 800(ereedmanhy electrode) is
ared to the embodi nent described in Figure 4, the

Zf’ﬁ‘éﬁﬁm distd persion; d§pLdest siEipiSPR ap dlustated imfiguresdgo n Jlhis

. . » i TR raye
05 son e BERRAOL A TES 1 bucnftalty G i BE Ry BEf OfEona
i Nwoderklectido 806 Gk feréncs kizotrold®l () ah®theh iast vaekiapdlectrode 808.

wor ki ng el ectrode 806 (e.g. dummy el ectrode) is .
| obest siEip0rastparpaseily desigmddp bawanaghive igagroblayer 818 (which

* catod . .  he .
BTN PN P A o
f obdz9micy) OTIEE ekRluces the postbilgTOfiengyned Bsihg peerd@bboth second

reference el ectrode 810, and then first workin

el werkingideduoge 896 9ud Sritorigog clggisodaf(Fo Jb mivpygggent layer 820,
gﬁlblgzﬁ %gnttﬁgls %ﬁ\é)gem% %%tcbvtgd He8e cpc}ndlvg T rn Se}e%tr()?@ F&? and no

_ )" upstream of “dctl ve reagent layer
26hAMRivEde PRESNt GOBL flsPwBikinp EdctroliBiss HRAUECRHEuldR é)ossible that
possibility of enzyme being present at both secon

wosdaaenzgme coniddw s8Ept Writstwoerkingmediiodg 388 &onr wdendd@eking

S0 e B L O BB O i
eNZYEFIVRDE WRILES SidV e MBS bdck Edtindveigkal b1 beigk "r&fﬁ:@edé@@ough the

then it would be possible that sone enzyne coul d be
swesstofitle dummy elosirkdatprmbtect r ode 808 from second

O AT N e E A

Pr g¥&dted REcOSEHH ABRA 18 FERR 1.f [OMcR 8h RELbEHEE Jop layer 824 may
t hrough the use of the dumy el ectrode format. [d%0g7]

| ninglnde atbodti 886 twhadh is o aitadray distal postiondg. [Layes 828R Avhidlymay also
be, in_the form of i ntegrated | ance 826 as sho i.n
Fi bederedt Hapis(] £0 PigEp afisgt s Skin and

d
c
8

| 1R 28 A A GBI Y e _ _
Isg&lawd&o@d Bt B35 UMb that st@nAtRHkAL cHichbad 30 Hrdt Working

. Lance 826, which may also be referred to as a
peeclettraleilol, aenbferencerlecradetidpredetted. pT ey gersB2dssadlered to test

ski n draw bl qod into_fest strip 8QQ such that

s otDRA00Y ekl S3he THE IR SRR G e B el er o
80Bres@dlsenbitioh SMSRive! §ahed® iRARIY Flal&h beL 835 GRath@HBhates at
824 1s adhered to test strip 800 by adhesive | ayer
83distallporsion GR ef rssembleddest 8P &8N Laecalltcaty benaladowith either an
pressure sensigiv adhesi ve. Lagc%,826 i ncl ydes a A

| atfewlptingmateggbsych as Plashicrigagt @ad stlicg.<qr 4 copdpating anaterial such as
ci {RERRL e hali B0l X e S0P m VEE for taflr AP SRR, ob layer
ang24inky eloo be asedasaaeituatce aiycnedees ilawhish chorgemtated with a facing
f;iapiqgilog%zp ?(tg seeglgh 3%{1%8!@ gl'eflgﬂ%rq 8{9% gpg %?set v‘lzorll'ldvn\glefetgztrg(?eDSOS. Further

descriptions of integrated medical devices that use an integrated lance can be found in

International Application No. PCT/GB01/05634 and U.S. Patent Application No.

10/143,399. In addition, lance 826 can be fabricated, for example, by a progressive
die-stamping technique, as disclosed in the aforementioned International Application

No. PCT/GB01/05634 and U.S. Patent Application No. 10/143,399.
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824 may al so be used as a reference el ectrode 810
which is orientated with a facing relationship to
weoeeowsrdsaor ki ng el ectrode 806 and first wor ki n§CT/GB2004/004599
el ectrode 808. Further descriptions of integrated
[00068ydi cal Ivémesdithbatoftsepragent hveatic, @dhdsBiRgyes 880 B a height of
found in International Application No. PCT/GB01/ 05634
an@bqyt %0 toht @micragsp | Adigsive fayrioS3 (may Bichois a doyble sided pressure

ance ca
2 bR Eaghdlech ERCRSRT G Bkl B req ol [Rifoselive
Cﬁla@tﬁ@ be et AdREde kidvel foathbsy B’kﬁlleﬂﬂﬁ ltheat.i BB aNOa-limiting
01/ 05634 and U.S. Patent Appl i cation No.
10¢xe0a1gg@hesi G 1@&)@@8}) may herfoungsblely seeeen pufnting @ peesaye ﬁ@nsﬂwe
| nv ntion adh% yer 39 g eﬂ‘%}]t of about t
b8 Pustoe R kRS gbeF Do Sy Ehivme meOsedtive
S' Qﬁfési% SARH B coRBRkdiAIVEnAH SIS if\oeh Té’g#%e%lﬁ'lt%@ LTD in Tring, Herts,
adhesi ve, heat activated adhesive, ernosetting

pl Blitpd Kingdoot (pert#A6#383i ve known to those skilled in
e art

t I t , h I 8

o, 2 BT o LSRR 1A 0B
ad E'L?o?fe%ﬁngc‘&' Gt @Srerdt HonE ERPRLAin et &le @@% @GEQhdl Gurrent from
copol yner~ pressure sensitive adhesive which is

cosevend walkiyg aleatirddziR06. ﬂioamtfﬁmpaeteSpe sampleiiegpplitdiasample inlet
Tri Her Uni t ed Ki ngdo part #A6435).. [.00069 n

a RLvihie %thsm curept g he; S“fF at $55 WaaI%s I}sw ISBI%gnd first
ar %‘voﬂaﬂge Q@Jdé&éi@t @%Eéd BYednll wo%ﬁmg W{dckble §(§(Pdf6e§ hétave a

ki ng ectrode 808 ron1a second current from
se gtmdsammdhlzmg catrynd displesed Gfereonpa nmighttatesofantoastatiomcurrent at

I pljed I I 52 which all
Sﬁ??cg%@ g B clegsadiioh T ProperbRal ey TLY et aeS sgmpounds
o esbdt h R G ?)0%2 9%% gg %ﬁ%?ﬁhoﬁﬁ&?féﬁﬁ% é&ﬁg&%ds originating

mo I'ng electr ave cos
oxﬁdnzﬂmgmﬁpbyﬁhde&p@aeﬁnthedemnanaamagmbtuﬂaﬂmﬁdannga

oxidation_ current at second rki ng el ectrode. 80

pr éﬁ%r%ncsﬂestwqea %%HEFIGSF\II?%@(&%%@%@ %wgawg@tmde 806 to

pr

DL FREPL aRES or hirt 1l W BB OB U1 pd also for

Thirﬁex&ﬂr@/@nﬁaoﬁﬁdsrthattmaybmpremt o &dstigrip800e cal cul at ed
a_difference between first morkéﬁg el ectrode 80

10003% s ec 5T 5@ impbfied sshsmatigsowine p %re‘?QOH@te’a”ﬁ%&Wéﬂl test
{ipLof %ﬁéft&%cﬁ)q{m QMRS uREE gl%a{nﬁalrbokﬂ%tsm%ﬁn M ectrical

also for ertering compounds be present on

t esbniltionptoROond VAR elddtgde 80Q first xaoﬁinmlle:cfmodd 808, and
schematic showing a neter 900 interfacin

st Fefprepereleqends 81800 prsticular seepnskcopiachdl ?gfrr@crﬁfqr%m contact 816
c O%&%‘c&otﬁ} vl gg&%)ggceed 18¢ h{s't E&It &%‘iﬂgﬁ&e g r ggge @g@f&@@ha

ing elec fits |ng
an doﬂr&ﬁ:ﬁb%ﬁ@d&oﬁ@gd Qaece3R0. thnq@dﬁdrmuigad teste Gifwn doltage source

c0 Btl 8 g}&plise%% ﬁ%gt%oIe%Iiglr Igpgeem%SI? ;C%gltld \?V%)?kjng electrode 806 and reference
electrode 810 and second voltage source 920 applies a second potential E2 between
first working electrode 808 and reference electrode 810.
[00071] In one embodiment of this invention, first potential E1 and second potential E2
may be the same such as for example about +0.4 V. In another embodiment of this
invention, first potential E1 and second potential E2 may be different. A sample of

blood is applied such that second working electrode 806, first working electrode 808,
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connect to first voltage source 910; first contact 814
and reference contact 816 connect to second voltage
weawsmasQ20. When performng a test, first vol PagesB2004/004599
source 910 applies a first potential El between second
woad mereice etectdde ®6re naveraf with hbrode Thistallows seamdaraking

oSS B 6ro SRR G e Uit 1 Do TAOB AT R oY GPEHR
ieln e%f)ﬂﬁﬁaﬁ% Quch §OMhaMd: n_loﬂ—eﬁ%ﬁn@ gRefiRbtce®f ARBE foout 5 seconds

tion, first potenti al and second potential E2
mafrotnetht beemsie appl&ation, asetérdl00encaspices am buidaticxOcwreyt far poth second

anot her enbodj t of. this .inventi first potentia
El W8 n%@@ﬁﬁﬂkgﬁgéﬂgﬁgﬁ“@?ﬂﬂﬁﬁkﬁgoﬁggﬁerent. A sanpl e
bl oog: i I i 1at, ' :
[0002%16, PPfigue BP Aot ec?ﬁ%%g&ﬁs%%? iy 4 Yetet D00 BHERIAAi test

el steipreode iBddhtastao Fipvee @dopddybr 82bisdondivtise ahd wsed as a reference
second mork%gp el ectrode 806 and f.irst. . workjin
q

of Sletirsleansiens’ aigeiseease Flectpde il D arfichificigpope on substrate 50. More
or . : I ) L
e
appas £AkingRelati®iship WD firse asikieg cleoirabel 3@tand second vemking
for both second morkin% el ectrode 806 and first

(&

wo EleptirsleciO8e dn BuecaspaneteiifAormeap eleeirical cantaptig|ton layer 824
. . . . LA
¢ PRIERl 5B SRR Sl 576 2R IbBGA FRERP. L1025

[000gSNduct Fisaremdis\as eEplddedpdrsiceti e viewalfaatst et dcosid@gdo another
of reference electrode 810 which is disposed on

s ubmbedimentef, the/present srventien- aFsoxifatipararepiongastrediat f Sigst

| .824, f. f . .
t 2R et O R eopfp G PP FLOF PG 3 i

andeSRBRNEkIVEMI dierefl Smbfdey3H6 oxidafidh 6f glasse an®h e¢cond,
900 forns an electrical contact to Egg | ayer 824
T

i nundesiialle, exidation spueteceunied by tgeliptesisranss. sihbopxidation of

Figyre . [00073] Fi. e .is .an expl od ect |

B et P00 PRk T S8 el g SRR TOTREE Ity tvoneh o
of pdagtddr Be@ahisinMERtEdoR mebi@o0xi dati on current

nmeasured at a first working el ectrode 100 will be a

[0005dber poSetindrvakingklastipioH2chasrgermsis teass thag hag asactive portion

desjrabl e, .oxidatign current erated by the.. PIeR
ot Bt Ve et oo it kARG f Bty figon 1021 which i
OXc8Atd Rith GHCEO Fea?&‘ft‘ 81 &t BHe H¥idhiiéh duifenf ovk @B hfoasukB@at active
oxidation of interferents may occur directly at first

wopRitiog 18Rz vl be similpe taafinst Wadkingele¢tiode 08y flactve portion 1021 of

di at ed hani j d di.ator. 100074]
e ST ISP RPRGLeET oA 1ODaB 5 e BN GBt and kd OF g hucose
t habchigsiher idable rbdepl) HiftdRr WhidtiRe itp_§rti”095!bgi_jwm éHidize
active reagent 820 and an inactive portion 102i which

i s intedtrents diredtly ataetond evorldng electredes] 02Tand indiragdy thypugh a

current sour,ces neasured at,.actiye C .
me%late mechamsm Vvia a redox medleﬁor. ﬁecause the 0x1dat10n current measured

at inactive portion 102i does not depend on glucose and the area of inactive portion
102i is known, it is possible to calculate its contribution to the interferent oxidation
current measured at second working electrode 102. In turn, using the interferent
oxidation current calculated for inactive portion 102i and knowing the area of first
working electrode 100 and the area of active portion 102a, it is possible to calculate a

corrected glucose current which accounts for the effects of interfering compounds
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portion 102a wll be simlar to first working

el ectrode 100. Inactive portion 102i of second worKki ng
wehersimpde 102 will oxidize interferents and nBCT/GB2004/004599

oxi di ze glucose because there is no enzyme present.

Fuexidiged af thgeldctrede ot shawd bonotedihat inohe gresent invention, inactive
interferents.directly at second rking electrod
L nBoTRR PR dorEb R aoR R atRs RS AR Rl e nferforence

r ed@afi®fli at or. Because the oxidation current measured
at inactive portion 102i does not depend on gl ucose

[000AH t he Aaradgorghmimay thepeforsdretuserhtoOiculate k nomected glugese current

possibl.e.to calculate its coptribution to the .

PR Rerasren i iR ritsr e e oat o g sspstip 1000, a
WO Lkhsiht BbRALAI98SHplied 1o first Wolking!SibfigbdeN®0iall 86doRE $rking
oxi dation current cal cul ated for inactive portion 102
anelekinodei HY ande carrest isinehsured fonbpthi elertmides t Abfst wOtking
and, t he a of active portio 02a, it i ssihle to

e et el Bdiescubuae 2l po Mumbr dididhaws e
f ol S L4 BEDS o bd MeRld 8EchBe R Ashid Sttishi
theOeIeggr%de. Ft shoul d becnotedq?ﬁ§? int ehg?éggﬂ?ﬁe

i neenibfiancurianfict i ve portion 102i hel ps correct the

gl ucose current for direct and nedi ated interference

oxi dation. [00075] An algorithmmmy, therefore be used
to cal cymteca,gorrected glucose curr pyhat is

i ndependent of ifiterferences. After dosimng a sanple

onto test strip 1000, a constant potential is applied

to first working el ectrode 100 and second morkjng )
el SeerodE: BAbe aHErnhdensity ahtheifisst pesking slpctrgde, ptsiihe current density
el 0 s ' : e :
o B8 S8R i oo LA k. KPRL g it
ar emintdrfegericed bxadizad) atefipsaw dilingodectivde U6@ dVhich 6 eswdréd®ith active
t he conpanents contributing to the oxidation current,
Vereagent820. (Eq 1) where WE is the current density at
fir i . e I C Ity

1000788 1 o 3 s WAk SRR on Sl By S0 S dotve
angedgent820had iacti etcagan 818, thelfotlotving djuetibrecarteassed to describe
oxi di zed at first_ working electrode 100 which is
c oS omppnens getriwinedy degexidaion qugeetye] At second
wor ki ng el ectrode 2 which is partially covered with
active reagent 820 and inactive reagent 818, the

fol | owi mEEe€Gat IQr Ban be used to des¢Eq e the
conmponents contributing to the oxidation current, WE G
+h +h i (Eq 2) where is the current density at the

S e%@ﬂa WE 1‘si the cﬂe%? El&%ﬂ? at t!h% sé&)‘ﬁd %&f&ﬁ@ telectrode, I>, is the current

density due to interferences at the active portion 102a, and I; is the current density
due to interferences at inactive portion 1021.

[00077] To reduce the effects of interferences, an equation is formulated which
describes the relationship between the interferent current at active portion 102a and
inactive portion 102i. It is approximated that the interferent oxidation current density
measured at active portion 102a is the same as the current density measured at the

inactive portion 102i. This relationship is further described by the following equation,
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density due to interferences at the active portion

102a, and is the current density due to interferences
wabkoiswastizve portion 102i. [00077] To reduce tRET/GB2004/004599

effects of interferences, an equation is fornul ated

whi ch descrypes t he relatlonshlp bet ween t he

i nterfehem—tufthent at active portloﬁ 1d2h and

i nactive poévlon 102i. It is approxi mated that the

interferent oxidation current density neasured at

active portion 102a is the sane as the current density

medlsdte del, igthd A€ dfivacdridweoribigtdletirod®dverehwith active reagent layer

rel ationship is further described by the follow ng

e R7&tANE i 13 0% azed ofgegpns working eﬁ@traée gosredswith fpctive reagent

mgrkl%ggelectrode covered with active reagent |ayer

is the area of second working el ectrode

[00078}V er edn¥étivi portRt 102E caeRgainé idteYeénts bt ndt0Eo8E because it is not
I nactive portion 102i can oxi di ze interferents, but

nowatsrdsenziee adsEve portion j8za @MX@BZWEOS@W@Sl pderferents.

rtion 102a can O |ze uco .
! s Pasnb i HhsteRiel? Pl BhAGad b BB pridies ipisgferents n
| Naghhe pR&Pottidal thARd arRy o hatRe poﬁkihrlf@ﬁ 8PisSposéibR to predict the
manner proportlonal to the area of active portion

0uppartips opintesfedng camery mestiswred prieralb pogseend warkyfg electrode 102.

T RS oS YE P PR S Y SRy P FRfb b0 1
nMeg PelcBedbd sg GG Y thiRENEIbEGSH StRe S fdrbnt@urrdil )in b

be corrected by subtracting the contribution of the
i rﬁrebddanemttof therpregent mh/ﬂntaml therbadidi qfdmzt Aafmtijnbe bfrtwsermbout 0.5:1

Il’lV g égrgferé%iﬂf am 3??&]?“’& - aghema‘ucal

d ezﬁ §6ﬁtﬁiﬂ‘@r bttt Hﬁ’r&ﬁgﬁtvhﬁ ak d@é&i%éd frﬂﬁb fs%se&ﬁh’iﬁ §&ttions.

correction wll be described in the subsequent
[000’5&]ct i 0 nhl an[2EBEEYe émbatimaht dithapicwat evioodidméntmayfbetdifferent

nventlon be different than .This e
PRt e TS FHpY e pecriben 16 i ppiciadb et 1ar 4T pian omdaton of
O%%éal@s &ifthé S gsﬁﬁ)at 1928bedi6e GGhé yesaﬁewe&y&@%r not

because of the presence of enzyme. For not wel
dewelt desedbedmaams, it 1stp0|ssb1§=cth&t|thﬁ pregenet of mymeewmf@ctthe

et S s KL HAR Y DO R GREREY S PRaTE s ogically
"Dﬂshaéd ngﬁn?%tgg?mﬁ%% 't}g‘foﬁ@wﬁm% fhiyg, fol I owi ng

form wher e 'S correction factor
whi ch |ncorporates t he effects of the i nterferent

I, =fxI, (Eq 3b)

where f is a correction factor which incorporates the effects of the interferent

oxidation efficiency of the active portion 102a to inactive portion 120i.

[00080] In an embodiment of the present invention, Equation 1, 2, and 3a may be
manipulated to derive an equation that outputs a corrected glucose current density
independent of interferences. It should be noted that the three equations (Equation 1,
2, and 3a) collectively have 4 unknowns which are G, Iy;, Iz,, and I;,. However, I;,

and I, can be conservatively assumed to be equal because they are the same
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oxi dation efficiency of the active portion 102a to

i nactive portion 12G . [00080] In an enbodi nent of the
wonres@as4irnvent i on, Equation 1, , and 3a nmaybePCT/GB2004/004599

mani pul ated to derive an equation that outputs a

c ocdgndatta ghtedasnd custeéwithdbsisinte/actine eagadamter 820. Equation 1

interferences, It should be noted that the three

eq%@thedﬁ%m(%ﬁ@rgﬂh@rfdlow@g @AY 3a) collectively have 4

unknowns which are G h a, and I . However, and can be

conservatively assuned to be equal because they are

the sang 20@ndyc+ivE, pLerial and coglges) with the

same active reagent |ayer 820. Equation 1 can be

rearranged to the following form G = VE -

I
) 0 :
Eq ) a):(lt %glﬂﬁfr{ %&1{/&?%8{1 gg Eﬁtf) %hb%@%l&%&:ﬁ%%@gg&%h tto %1%% a%on 5.
A - Next, Equation 1 and Equation 2 can be conbined to
yi el d Equatron 6. = E- VWE (Eq 6) Next, from Equation
6 can b j; ty ed gnto Equation 5 1 i el d Equati on
7a. G= §{74) ] Equation 7a puts a
corrected quc é’cur ent density G which renoves the
effects of interferences requiring only the neasured
current density fromfirst working el ectrode 100 and
s eNextd Eg@dtioinrnicandl Bpiatiogl2 cdidBe EomBined b yagld Bikation &nd a
proportion of the coated to uncoated area of the
second working electrode (i.e. 5-). h one A enbodi nent
of the pre t ention the proportr ybe
progranﬁe §ﬁ€ h&yA gl ucose neter, %? exanple, a
read only nennry I n anot her enbodlnent of the A
present i nvention, the proportion may be transferred
t oNeHelnEemrEqEom6 aan beaibshiuad igle Bavgaor tQYigkd eqpation 7a.
woul d may account for manufacturing variations in A or
A . 21[00082] In an alternative enbodi ment to the
present inventipn, Bquation , 2, and 3b
G=WE, - {T Aa jX (WEz —WE, )} (Eq 7a)

[00081] Equation 7a outputs a corrected glucose current density G which removes the
effects of interferences requiring only the measured current density from first working
electrode 100 and second working electrode 102 (i.e. WE; and WE?>), and a proportion

. A
of the coated to uncoated area of the second working electrode (i.e. ~2%). In one
2i

A4,,
embodiment of the present invention the proportion —* may be programmed into a
2i
glucose meter, in, for example, a read only memory. In another embodiment of the
4,,
present invention, the proportion —% may be transferred to the meter via a
2i
calibration code chip which would may account for manufacturing variations in 4, or

Az
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may be used when the interferent oxidation current
density for active portion 0O2a is different fromthe
wonv@rosenent oxi dati on current density of i nacPCVYA&B2004/004599

portion 02i. In such a case, an alternative correction
[0008BQuat i dn arf RltbPatier énledliment $é therpresehbinyveifionFEquafion X, 4,\Ed 3b

- VE )} (Egq.7b) [00083] | n.another enbodiggnt,of %pe 10223

preaydhn used Yéen iterintericeent SFfRQnerrisnt desEy Q5acyg portion 102a is

E i 7 . 45ed .

DB Y o PR AL SIRITRY ot P FO. 1o

abauh a 8% &1 algireaive cotrbaion \HquatiéhaEnistdesivadbseshowmetbw.

use Equation 7a or 7b to correct for the current

out put. However, if is about 10%or |ess than W, the

met er ul i pl Kk aver rrent val ue

betmeeﬁgJ_J aﬁgyfgwﬁzﬁ?ggg t he 3@@J@ch and precision

of the neasurenent. The strategy of using Equation 7a

or 7b only under certain situations where it is likely
[00083)at a Iaiagoihti eabédilnentsd! thef preseneidventior; ds @rescied ghivese current

sanple mtigates the rjsk. of ovg%ﬁ?r ecting.the

I n .
mednatier 7 Pr do gy b upethhy, the mels ophydvhen nerein Presholdisn
is suffi.ci.entl . t I
o e PO S i B90, WPF ORU R metr
hi gbulg @B BRbdtRbI7ardr Ob té edresct forelrd currentosipeth Howass if WE; is

may be desirable to output an error nessage instead of
a apoyt Y¥e oy Hss thapdbhu the raetgrew9u1ﬁ isgp,plp éake|angerage current value

interfer S au [ :

e ra a1 o fe ARGERY bl BrochGorP GEME Akl
peTPRftdoy bR Bylatiort BSdr THtonlypuede oetidi® situatioas where it is likely
desi gned to conpensate for variations in jncreased

babiior sgmiicent devslobiptarfeeensesare insthe samplegnitigates ghe risk of

medi ator Lo educed i ator. ' ' .

2 ettt S ES e BlePlHrredC 38 b4 Be bt U WHEE R, i

| aMBticidAby ordfket thak YA ge LeABaN20%y @ior&)] this B andhdivator of having a
reagent layer , an adhesive |ayer 830, and a to

. ; . ) p. | ayer
g2snifidienily kighicpnceotyatiqn eftinferfesents) Jriaucha eipetimay hgjdeyrable to

and .a proximal end.60. .1t _sho t

S PP R BresSigdryed oF Al v B WB P Tyctr
aNinfGtdrdtfs g eaik atRalkidoen 2Mhecomeicy o Hypatidona of 7THot h
a first working el ectrode 100 and a second workin

[00084]ect r oBiguteO?! shiphissmakploded passpectine yewcdgdest strip embodiment that

measurenents to be de while.at the '

o depghebircsttmeam bR vt iopS el e A arbb T (R PP the
W EHvRrsidisdf sxidizel he@RkoP o REGced a8&TatbN t Test &8ip 1900 irludes a
000. Test strip 000 woul d enpl oy either Equation 7a or

7bsifbstrateSOyT congluties leydrd6t, ast inpwlateqrt leyeri§ocamipaiinggeagent layer

in ased backgr.ound n contrast t est [ , .
te {8e’§tarcp‘ﬁe 568 tﬁ% ril Egm‘%iia eélavteiﬁ%‘f?r ? 86’0388 & Z[é? |i & Yay eyost stp
16406t hrthBStbRHEON Al BUESS A6 proxhsd] eald 6058 shbWla bk nvgd that

reagent layer 818, active reagent |ayer 818, adhesive
test strip 1000 is a modification of test strip 800 so that an active reagent coating 820

covers a portion of both a first working electrode 100 and a second working electrode
102. This allows for two glucose measurements to be made while at the same time
allows for the correction of interferents which develop within test strip 1000 or are
dosed into test strip 1000. Test strip 1000 would employ either Equation 7a or 7b for
reducing the effect of interfering compounds or increased background. In contrast to

test strip 800, test strip 1000 has a modification to conductive layer 164 and insulation
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| ayer 830 and top layer 824 are simlar in both shape

and material for both test strip 1000 and test strip
woeQs5/psA085] Figures 22 to 24 are a sinplifi edCpIGB2604/004599

view of distal portion 58 of test strip 1000,

achwerdi 06y Substidie S@nihadiveresgentflaydn 8 1 praetieateapent dmyer 818, adhesive

|IIustrated in Figure 21, which show vari ous, pgsitions
of layen §30and dopy s 24 pae-signlgr ghpth shapeiapd maé%@g% T boffy tept strip

81?0(?@51{21&& Bg)cgc?oto each other. Figures 25 to 27,

correspond to Figures 22 to 24 respectlvely, do

[00088}t shoRigursBRab 29 ard ayiaplified plage hizwpo i srainsirtiat 8 ﬂﬁfeﬁ strip
clearly the rel ationship between the conductive | aye

164000, aggoyding toide ﬁmhoa%%nt gbihe pagrgnt ipgentiopdllysiratsd im a Figure 21,
| a
ngfchfégw \Iagglgsgﬁ oséte to? %Stll}i%tsr%%gg{nllgg% 82&%% ﬁlca'éﬁ\\/eereagent layer
I ayg e wifi4edpoetttdash cahérl Fedurssr oy, eﬂhﬁmtdoﬁfég)oi;a&b Figures 22 to
second working el ectrode 102, a reference el ectrode
1024 re&pcthgky 8@@@&1@%@&11&@@@@@ |894 toheln demonsrategmore clearly the
;ﬁ% Cl%g%oﬁ‘\(een %elg%?]dg%ﬁltsetrlg Ie? 1 t elf Pe%tgg %'iayé%%ﬂ)a 3nd inactive
seﬁgggnwgﬁggng el ectrode 806 and fIrSt morklng
el ectrode 102 has a Cshape. [00087] Figure 22 is a
[000§6hp| i f lretgstitagm E0GH, evmchmhver lager Mdrik dﬁgosr@ﬂ@msul@ﬂﬂr@teiﬁb

d d fe
OnducdiF ShREHY S hReS S et Fpulhs oSSl aRRrs fesfid b8
angleé\%devﬂ)Zr @?&&’@ﬁcé AYRI0d8164, d MSERAEAPN01,A%BE0nd contact 103, a
i ncl udes a cutout 108 which defines the area of second

V\ordfcmgceectomact e a50% datedtian danl/,iam shawivin Ijgerei2dn Il ogtitrast to

" gt R ShhusEe Y arpihe fogh Qo4 MO aELR ST Mitradgd02 hasa -

pogk@@n 102i and active reagent |ayer 818 was di sposed
on active portion 102a, first working el ectrode 100,
[00087d r ef Ei@m:& islaesxhnpbﬂﬂl fdlede viewgd fiest 2@ rkingwtectrbde 100, second

I nact.i,ve ayer .818 dpes no ouc or ove

i PRIEE ehEe e grarmos HEpHoLB T ISFRLEn LF [P gctive

di {d, g&?t 1hyeP R §, %%H a@twe' Iea A01al & él@atlnﬁ@&d?)n'lﬁ‘ﬁ?tl 06’ ﬁlcludes a cutout
reag ["ayer and Ive'reagent |ayer 818 both

cod08 whnﬂnrctelﬁncs tthé asRob a@bomd workigg eleetodaot® tdBidve élfmnactlve

all ows t l.ucose neasur nt é%@ ggpgerforned whi |

at PptHen %‘i‘eﬂc}l}ﬂﬁﬁ%"é‘o{l § BaedRasie reagent layer
angi Plvab Ao ﬁ@ﬁeﬁ:‘ﬁve ﬂ)ﬁ%oﬁfl Oﬁihﬁld%ﬁ{ré Fé&g&ft 146t &1 8 was disposed
maki ng test strip 1000"as shown I1n Figuré 227is th

i t onactiveepattiidf 1@Aal first wodeng) elnttmdel ly)Oadm@efamte eh:aﬂroddwkm

re pect&ve |n§§t|ve reagent 18 and a

Y8lsd + Overlapwith acti
re qtlwsfeaﬁﬁwas@a b5 loss ot i oo ith active
%ﬁ&ﬂqﬁﬂgggged yi el d because the area of first
3e

'ectrode 100, second working el ectrode 102
[00088}1 r ef Bestrsaip H0Oatiffad drohDtbst sSrip 80@in thel hoth inactive reagent layer

818 and active reagent layer 818 both coat a portion of second working electrode 102.
This allows two glucose measurements to be performed while at the same time reduce
the effects of background and/or interferences. One of the challenges with making

test strip 1000 as shown in Figure 22 is that it can be difficult to sequentially align and
coat the respective inactive reagent layer 818 and active reagent layer 818 so that they

do not touch each other with the desired yield because the area of first working
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small. [00089] In an enbodi nent of this invention,

Fi gure 23 shows inactive reagent |ayer 818 di sposed on
wonewstouss7porti on 102i, and active reagent | ayecT&B2004/004599

di sposed on active portion 102a, first working

el dettraaidd 000 comhatorkidgeslenmde dD2 and md@ed@4lecknode hd4is relatively

enbodi nent inactive reagent |ayer 818 and active

redBdht |ayer 8 are i mediately adj acent to each

her. S ' - r
A T
bugi m&%@a@ oh anictiad pottion @02iampdadtie eaagéntddyee B8 dlsposed on active
Al t hou the printing process targets the alignpent

s [R9TIONA24, fattoyarking glegbnde 164, apd Blgoaseloshplgd0d. In this
%ﬁﬁ&ilmeﬁ‘ty %fx0t§l%§’ea%aﬁtt Ia?%}%g kahg Iaé/t v%q’éfg%‘ﬁ{'l%y %18 %?ammedlately

nor na varla cause so

OVéHJh@ﬁt {00ea6k 6ther. Wintsiiclaa RiehiadaBe fhe @ﬁhd:ﬁﬂ@béa@ﬁiﬂl\@%ﬂf&l 8 and active
i nactive reagent | ayer 818 and active reagent

g 1Azt ke 55 wewldional Do Aubsiantially evsrien udh qaﬁ% etheye
j e%g(ﬁ{%ﬂqt%% Pga 'S (r:]e%t% e%géic Hme a(ft | Ent! e i 1ntaét?/\§e re§ge% layer

IVG reagen

8181 y\@sd Akilve YRGehtQayeP LD a&ﬁnmtdm&ay affaddit toveach ©88€MHormal
| ayer 818, the yield of acceptable test strips was

i nmaowf@dunpg Gmionwﬂ cansstseate eietlaiioraoger with f gpain frequency

nt h h t
| i ered e b B iR Rt P st kg e, suen
| Sysheea will aldo@dh® iR4otivk RpEhMByd 828 &bt t@BracVSredBont layer
be coated such that it conpletely covers inactive

poB18 aire &edi@in faevpencyp d3qcam¢ indctive feagemdeyee BEE wed @ﬂéovmwo touch

i dtoRey i wrgtE Soer &1 et D piebiaB 458 St o Hhproved.

[00096Y Ki NOvei Erﬁ)ttﬁe?@ﬁlbga@i%@:ﬂgf this 1heé}§i‘bn%v}ﬁ8{ i RBv&Q@fupon the method of
reference el ectrode 104. In an enbodi nent of this

i nvcmhnngmmctwen eeagent rhztyen&l Epambmm cagentdmygetlsd h:@hown in Figure 24.

R gt g mt B et SRt Rt iy Siplereti o i pactive
0 oﬁgm%h h@ﬁl M J FEBEEOCRIRLRE I RAESIR. aéhmﬁﬁrl? \é%ﬁ{'@féagent layer

In such a case, inactive reagent |ayer
an8l &maybe co:etagsm:h th&tytewonﬁﬂﬁe}yapvm xctwiet forteat H02at ﬁst working

h .
et rors Yhold ot el pard it e FIFR ol i fla gpodiment of
8 1§ué’\ﬁ1§glgcﬂlfntn h%:’ prinBRE ggﬁ:@% GRTRBEEHe bRkt %@BQHétqﬁaﬁzrtlve reagent

desc gure , the alignnent” and coating of
aclayees ]rS%xglaatwd: a:ygemt &iy8r airftisubstantiallyeoved ageith eladyaher on

T T e T

e B SRR S iR e g 2

suBecauise tiel lyngtlo ootk aiaetlffmreagaﬂyayﬁgfil el ®tivé rerageht d:@d:r 818 was

nngrtallate? {ncie%(s:gd éaosmga?erdr to t%llg Qﬂfggdl}ngntt J1e§cr2bee:§ltin Figure 23, the alignment
and coating of active reagent layer 818 and inactive reagent layer 818 was yet further
improved in terms of manufacturing yield.

[00091] It is an advantage of this invention in that two reagent layers are used which

helps reduce the effects of increased background. The ability to sufficiently

compensate for varying levels of reduced mediator such as ferrocyanide in the test

strip itself enables a high level of accuracy and precision to be achieved. There are
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strip itself enables a high | evel of accuracy and

preci sion to be achi eved. There are 24several factors
woOheds/oass171 nfl uence the conversion of oxi di zedrPOEMIB2OW@N004599

to the reduced formduring the manufacturing, testing,

andewradriagiers tha ceysnflddnee dfeaoayersibn of akidired mediator to the reduced

correcélons to be_nmade which account for man

fa%tu%g
varfo fyie the apngfecuingedritnggnd stofageprocessi Rpreiesgy thys allows
ango Rl ebrdR tQ ﬁ% aihle WhER aceGah f(ﬁqﬂﬁﬁffy&ur@mﬁgﬂs{ %1'39 as reagent
condi t1 ons, tenperature drying, packaging, an

st dayet ha ghtl (mhﬂdmﬂd:h andrimtchBedmtcdy, Hehtesealoadhesive aranufacturing
accou ts f these variation,_ a _nore robust process

caf® éeamrﬁtumlrmgr Paskraing 39d stealizationranditions. Because
ar ﬁl%e@ﬁ&pf&oﬁrﬁs @&%és@ rvax?{]lﬁ)nc 2 H{&Q}obﬁ cﬂ}o ess can be envisaged in
manuf acturing vari ations e freasur enent: of
baeidehotigatons roedst sortBs &k 90t nevdedoembhitor shdlkohtidlysuc
test strip to w thstand adverse storage condi tions
s u 81?“3 CHitGE VerdaRasa tl e Brcasiaementof backerommdcurrgyts apaygkso
N
s t L % rve‘ﬁ‘?er e{ﬂlﬁ't%%sf t sPstB gr‘?th&glgc?%{vgfsseég%% L%nh]t%ﬁ)h Fucfh as high
mnﬁﬁpﬂfﬁuﬁmﬂﬂiuﬁudm[ Oﬂﬁgﬁﬂay 6w shhpledcarBidfes@tR designed for
prepared as illustrated in Figures 1 to 3a. Test
st FYOp8E 8GO stes whichgaanatmess vogoiaRs &4l tevithholparésureo
varying levels of sterilizing radiation. To test
strips 800, they were electrically connected to a
pot enti ostat which has thgxﬂﬁpnq_to apply a const ant
potential o +0.4 volts between first working el ectrode
[0008@13 and Tegifsgirsid@ vedre prepergd agilbrstralad nsEJegrea IoBki digst strips 800

ctr e referen el ect t

o R8P By DR bt iP5 RS B TisTE 1R st mgpigion. To
t heesbiteips SO® thdyGiferk BleBtrichi®y SmBéed fcﬁ&géﬂéﬁtl&ta@ RAdERas the means
and to wet first wor ki ng el ectrode 80 ref erence

el éxanmdyle cgustant anf@ntseé @é r'ra 4\N®ﬂtR bnfgveen &t mouling @B:ctrode 808 and

Active Ia er, th

o ep kRl BR BorTeS, DU AL e U oot BRGNS, oo
th Sl@mu;@fnpﬁf of B 6DS ep@ma/t@ Fsaﬂxﬁl%@ﬁl@%ﬁiﬂovﬁﬁ@ aRIv16&d to%ck into
present inthe sanple. In contrast, inactive |ayer 8

be8wrremplgageciving Ohmnbﬁr@md Mwahﬁtsdweéﬂmlemderwfiereference

?ﬁg e{’#‘?,cgaf%lé);glg %% 139 %9(61;\/\/35: 8§§t Aﬁ\{l 1% tbegomes hydrated

se@hdodd a1 th&e &@fﬂ%sff hhide biH¢h hly B@?&p@ftfoinﬁl 84 amount
an oxi dation of errocyan| e and/or interferences are

meQ§ glueebeand/ar inienfaent cooeenbration prissent i &t sevoplei g contrast, inactive

808 apd. s el ectrode, 8
i 1o mee Ry ori S SRR 85 defphisadsional ferocyanide
Pr eReHAS nbtpreRatwithAtinddie USer 913 lbéf@{étﬂyﬁl%tlbﬁ AAR about 5 seconds
| 'ayer 818 and active reagent |ayer 820°inproved the

ov &oul the samaplespplication ta testtstrip 800, an oxidation of ferrocyanide and/or

interferences are measured as a current for both the first working electrode 808 and

second working electrode 806.

Example 2
[00093] Two batches of test strips were prepared to show that the use of inactive
reagent layer 818 and active reagent layer 820 improved the overall precision for test

strips sterilized by gamma radiation. Both batches of test strips were tested in a
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strips sterilized by ganma radi ati on. Both bat ches of

test strips were tested in a 25simlar manner as
wdeswsroubiad i n Exanple . The first test strip bRCTIGB2804/004599

test strip 800 and is referred to as Batch . The

s esionithr tnastersis degeribad ohExavple . The figstdest etdipthmtchgs Bat sttip 800

e aeRRatia oeh o mbe read iR R wh o tfired t as Bateh.

o8l 1.8 sifildrte tdsPaAB 00, 15t Bbes bt FELERMRESVE Qéalgeﬁth%y%& 818 and
worki ng el ectrode 808, second working el ectrod€ 806,

andlso hhes moddiedlactive @dgens 1¥er Whieh coess botyy fBsitwdrkingtebhetrode
difference in, current f first working . el ectrode 808
and0E BB WSKIBR I Bt B8t _s%@fe cferdfgC 856 - Whet e Baten
& §OhE Qffthcs i9 Bikerdt &%ﬁ?ﬁ%%ﬂ&ﬁg %&Jd&%s%ﬁg\i@c{oﬁg%o&ﬁng

a gl ucose concentrati on. en testing Batc
c ueleetnddef S0V ased th cubeutite g cefretdd gieal 8Gbera nhi¢h wad then
wor ki ng el ect rode 808 were summed togeth

PRS2 GIIFRRe cRRPalie)s YRER tesuRg Bas f?a{hglﬂugﬁ%t fggm second
R e

bl 0o test stri
t r dateginehtvhlue viidh aasitheh ukédyto ehlcglatenam ungdiredtedglucose
Next, the four test cases, which are Batch 1-

B eicentrationg RoByre Vssna R blogh Resp baisfrl bt BAich 2.16pSirips were
e M

CORRaBdtERL - RSy VIt was k28, Bafth 2100kGy04hd Bich 2005 kGy, were
ng/ dL. [00094] Figures to 15 show that Batch 1 test
st eygsated pr peicisierf ptestingold tgstlipsanish bload ifor gaeletepisGaspat 5

?;tg ug:f)?eecifoirﬁg%l%%l 1cr)rils| \INﬁl%H w"gs‘zﬁ g(? 1563]30%]: ?xm%@gi ation.

uCos€ concéentrati ons, i on was

[00094pSt anFigakdsyl 15:b M5|shbwhat BRtdher tegtfsu@fs &l bt Sufeafrb@h degradation
for Batch 1 test strips. This shows that the use of

acit precisioagéat being steridzed veithi23 k@y of ganme sefbaiion. fipepll five

818, hel ps co nsat.e for. .hackgrqund,.lgvel s, of

¢ o EPRTr S BRRE U pritisioR 98 R Y Sdiaf gy petter after

Pr oeAnSationdOORREL Fit€ 68ips.t ThibIhGhOWat thatusEBat £iive rda@éiit layer 820
stglgsjs did suffer froma degradation in precision

af

ingetivereagent laypr/HE@ helnsrroppenrsaie iof backgraund devielst efdprrocyanide
Thi sgconqt%ol ﬁﬁ( etri.{rertu verifies that there is a
derO SE\RR IS %f* S SR PAIEY not  usi ng the background
[00095}3I UCt | @ibyundt thad _ 18fshbWehN BREAY tebtHepN di@ Buffé3Fdn 8 Gegradation in

Batch 2 test strip did not have inactive reagent |ayer
8 preciseonadtek heing seritisefliwith 8h kiytod gamomukndiaon. Bais control

i npl t ed. . Bat test . strips,.did not suffer f
R e i B ¥t prgBh oSyt e
beg un@lréduckih YndM b rahd!5resit GRRRIEN. rBdch@RBNG! Btest strip did

tested (300 and 500 ng/dL) in which the effect of
st eof have mactive maggt dayies B b thesbackgronsd sddyetidn method could not be

;Hﬁ@%&%ﬁgﬁlg ggg:ﬁ :Egt%g}s&%{sf {hgg{q? ?\éfgl} iﬁ%%’l gggger'cru?attﬁg irtlJ grecision after
being sterilized because relatively high glucose concentrations were tested (300 and
500 mg/dL) in which the effect of sterilization on precision is not as significant. In
this case, the amount of ferrocyanide generated by glucose oxidase is significantly
higher than ferrocyanide generated (e.g. by sterilization processes) before hydrating

the test strip.
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hi gher than ferrocyani de generated (e.g. by

sterilization processes) before hydrating the test
weoernisp4sA6Exanpl e 3 [ 00096] Anot her bat ch of t e61/GB2004/004599

strips, which is referred to as Batch 3, was prepared

in a manner simlar to tedxasdplé ® 800 except that

second working el ectrode 806 was not coated with

[00Q96] her a@@qtb rigst B‘ﬁg@érw}sszl@sapferrﬁétq as/Mgatele 3 gwastprepared in a

| a 1 hj to 3 e

t o@%’ﬁ%ﬁg e ?1 te3 tvsgl? a?il% g’%cggt r acyglCO tvﬁ(érkgﬂgmieecﬁrg © g(%éewas not

i Ntcohfed WiltleifRAPANRYSageHClR %agzu bt ﬁlaat‘i\l'éjreé‘%&ﬂt BB 313! Gn thls

acid. [00097] Batch , Batc , and Batch test strip

we regample, Batohes biodwvers testpd vecvelmtsdhe paarald accupdcy in the presence of

id nd. 50 /dL. F h
0 ThteBlefing o iias Buelhstir G aolting Bitigcadl or eae

[oom}pc ent reditlP NSBMNEE £ dndBech IRLCRNEI&e (LtANH bR at three
dL. Figures and show that Batch 1 and Batch 3 test

st mpgeﬂmadomoﬁ gestigina¢id odnch wergly@5,(and G0myg/dL. Eor each gentisic

109 i a en testing them 25 and 5 [ dL
gerPIsoRe SR mEcLToHE AR FHong T ERe BT dnore 7R gpd 240

St rhgarh <1 @l 17000t 1R { I OBIEA 9lesPhtr g@%ﬁdér[‘

bi as when testing themat a 25 and a 50 ng/dL gentisic

aciiosigmhicarn changedri1 0 filg/'d. ahidds) in s vwhea te&mgml[iem; eictdnmhd 50

wor Ki el ectraode 806 not coated with enzynme alla
f ormE{fL genits nGd Corpeplseliano i Genirash FHhCoH S 5 significant

the heﬁﬁé(gmw& bE Q@A&ﬁnﬁsma&weaﬁ@ REm AR5 Shé 2 36 hib/dL gentisic

[ 0009 at ch Bat ch and Batch™3 test strips were
t esiceldcanneritatiod. dhistshowe tlmotheant oftecombwofking d:lectaﬂe @06 not

whi ch were 0, , and 2Q ng/ For each urjc acid
coreaistih %ﬁympvzﬁow gh‘@é’%ﬁh‘@éﬁfﬁe‘é}ﬂ%‘?@ hoglugosesignalin the
/ s and show t hat
Batp‘ltﬁ15 1 a(ﬁfolh?l atc% %é%%ggtgog%ﬁtlgg {93 an insignificant
[00098nge (Batéh hgBaith Rrand Bdch Ntekti saspswirera tdseitin bipodhe thred

10 and 20 ng/dL uric acid concentration mcaontrast,
Batceﬁcezmiaws frricpsidubich werehi 10, a0 wgihg dior sagh uric acid
ny/
g Blrofiral 0 hnlo oS cHIER LB HRETY Rlch D7 240 meyar.
us &igires &2 adl1 Mok thgt Bhtek 1§ nod BaftiB t8aistripadhad dn Msighificant

me al lows for an effective correction of the

SFE%%@ (i G fr {6 prtesowess testmsithm ab Hoant 2 Gmeidheuric acid
7o bbbt Lol SRS id o signTEA Wafle 10 me/aL or

CorPrs)dh bips wirasesting thein b 4 BJ areld 20eidf/df ure dcid Sdncentration. This

wor ki ng el ectrode, said first workin g )
shows that the use of second working electrode 806 not coated with enzyme allows

for an effective correction of the glucose signal in the presence of high concentrations

of uric acid.
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el ectrode being covered by an active reagent |ayer;
nmeasuring a second current at a second worKking

wehestmusde, sai d second wor ki ng el ectrode bei ngCT@B20@MN04599
by an inactive reagent |layer; and calculating a

WHAPE egladenigent val ue representative of a glucose
concentration using a ratio of an active area of said

first working electrode to an inactive area of said

secon rking.electrode. 2.. A nmethod, of reduci.ng .

1. ATREBR of BoEBTiedeneas rhdrdiean euresr R o
measuring a first current at a first working
el ectrode, said first working el ectrode being covered
bymeasuatigiafirst @mgenat al fayeworkmeadentiode saidsfasowerkingr r ent
at a S%f nd morkia% el ectrode, erein said active
r eglgetiede cqvered by 3B AEUVLITASE ¥ ve regi on of said
second working el ectrode and an inactive regi on of
sai d second working electrode is covered by an
i naehiwrmgraesegent curn@yedt ;a sacwhdordrkingaddctigde seidrseemnded
current val ue represent ﬁol ve .of .a glucose
coWeEHbE akepfa?ﬁ%}%qlfrsgcoaeﬁea Y napackye ge@gq:q; e on
said first and second working el ectrodes and an
I nactive region on said second working el ectrode. 28

calculating a corrected current value representative of a glucose concentration

using a ratio of an active area of said first working electrode to an inactive area

of said second working electrode.
2. A method of reducing interferences in an electrochemical sensor comprising:

measuring a first current at a first working electrode, said first working

electrode being covered by an active reagent layer;

measuring a second current at a second working electrode, wherein said active
reagent layer is disposed on an active region of said second working electrode
and an inactive region of said second working electrode is covered by an

inactive reagent layer; and
calculating a corrected current value representative of a glucose concentration

using a ratio of an active region on said first and second working electrodes

and an inactive region on said second working electrode.
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