METHOD OF REDUCI NG THE EFFECT OF DI RECT | NTERFERENCE
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oxi dation current generated from any of the

interfering comMBATKGROUNBIOFTRNVENTIOGNOXI dation
current woul d depend only on the glucose
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| [0003] It is, therefore, désirablé 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

is generally comprised of interfering compounds being oxidized at the

electrode surface and by interaction with the redox mediator. For example,
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el ectrode surface and by interaction with the redox
nmedi ator. For exanple, 1sone interfering conpounds
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[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
interfering compounds have a molecular weight greater than 100 Daltons, and

thus, are excluded from being oxidized at the electrode surface. However,



cel lul ose acetate may be used to cover the working
el ectrode to exclude all chemcals with a nol ecul ar
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where G is the corrected current density, WE is the uncorrected current
density at the first working electrode, WE; is the uncorrected current density at
the second working electrode, 4.,y is the coated area of the second working
electrode, and 4, is the uncoated area of the second working electrode 2.
[00011] In one embodiment of an electrochemical strip useable in the present

invention, the electrochemical glucose test strip includes a first and second working



Thus, the second working el ectrode has a reagent
coated area and an uncoated area. The reagent | ayer
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calculate a corre ucosé current. [00013] The

| nv endrktng desotde had: ahea@nnccfawd ﬂsmfnom aed ardescoatedpbttma. The first
reduci ng interferences, in an el ectrochem.ca

] e nSIcoVEr PYGEI Phijiedid warking clsetrpdeand th gecond jupgqvered area of the
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of the covered area to the uncovered area of the first

and istecloragicesdinlan elpcepdstrienl eensps including the steps of measuring a first

oxidation current at a first working electrode, where the first working electrode is
partially covered by a reagent layer; measuring a second oxidation current at a seconc
working electrode, where the reagent layer only partially covers the second working
electrode; and calculating a corrected oxidation current value representative of a
concentration of a pre-selected analyte (e.g., glucose). In this calculation, a ratio of
the covered area to the uncovered area of the first and second working electrodes is

used to remove the effects of interferences on the oxidation current. More



used to renove the effects of interferences on the
oxi dation current. Mreparticularly, the corrected
wa@rosesi41val ue may be cal cul ated using the foIP@]M'GBgO04/004574
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invention illustrated in Figure 1 including a

conductive | ayer and an insulation Iayer [ 00017]

Figure 3 is ag km Y@N t al
portion of a te ;ﬂrl p accordi ng p{l&f & odi nent of

[060Y2] PT €S @Dbetted iRddrbt@Rdihg bﬂﬁhb fedt@rds ad dﬂvgﬂtfagesloﬂm@ptesémt invention
the positio: of a reagent is illustrated w
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[Oacﬁze vi %ﬁg 28s HRiificAYdne WP bf Adi@Fpor¥ibh bPa test strip according
to the embodlment of the present invention illustrated in Figure 1 including a
conductive layer and an insulation layer;

[00017] 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 positio:
of a reagent layer is illustrated with the conductive layer and the insulation layer;

[00018] Figure. 4 is an exploded perspective view of a test strip according to a further
embodiment of the present invention;

[00019] Figure 5 is a simplified plane view of a distal portion of a test strip according
to the embodiment of the present invention illustrated in Figure 4 including of a

conductive layer and an insulation layer; and



to the enbodi nent of the present invention illustrated
in Figure 4 wherein a reagent layer is illustrated
wowaok/osdae2 conducti ve | ayer and the insul ati on PEYEB2004/004574
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[000230 t estFiguei9gs astraplifiadjplans Wew of a flistal aprgionef a test strip according
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I NS ul1adtiated Wil Ble coH@hctiveedyRr AddEtht Wbul@ibk 14y8r flcBehdredRSwo
that have an uncoated portion. [00025] Figure is a
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strip desi.gned. i n. agcordance w th {he present . .
(O3t | orfEUEA0E A B PR gt G eLRSFPRET st tip accordiny
bl oad s8R ivkEemhoMel Bm¥aditieAdof BY pleieindéhlibn dhbdin 4 RAPZRNayer is
Figure 1§ a graph show ng the current at a first
wor killngratddewith doeoatdudivetaiepantkibi grsatition layecorct dmare are two

with the present invention tested with 240 ny/dL
gl uc "%I&ﬂt@gesi th?atb}faHS&né‘B? RFH-varyi ng | evel s of

[06‘62'5\‘1, aci Ok:i{ng%qff%; ) g{‘:zf.pﬁléﬁ&vﬁlg R0 Rt &%eﬂrspv%a%éégaﬁde of a strip

view of a Test stripthat S an I ntegrated

[ 00QSignéd HLaceondane withitheiph¢senk inedntiva tiéstedshidv O gngadL glucose
nmeter interfacing with a test strip that has a first
cont@Ewlesdblord seikRe Hdth varyipe lexfls PEHER 2Nt act

hshosed T : :
OPRERNTI o BBd3dr ™ ehPh Stk rE R e el dlode ata srip
i ncl dedigBediint RBbrdaide witlathed prexeidevéndion itespsdovith 240g/dL glucose
selectivity of an_el ectrochemn cal gl ucose mneasuring
syst@mpiasduplood spiked widnysroalevpe os peeeside view of a
[06&3}] stri ﬁggr%clg rig by gxﬁlgde% ;Ie'rsrp%g:tive view of a test strip that has an integrated
lance.
[00028] Figure 14 is a simplified schematic showing a meter interfacing with a test
strip that has a first contact, second contact, and reference contact disposed on a

substrate.

DETAILED DESCRIPTION OF THE INVENTION
[00029] This invention described herein includes a test strip and method for improviny

the selectivity of an electrochemical glucose measuring system.



enbodi nent of the present invention. In the enbodi nent
of the present invention illustrated in Figure 1, an
web@sssacheni cal test strip 62, which maybe usepdI/GBr004/004574
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WO lehibgdBh&E b @idPresenianvention e tome enboliniet 6 @elpr@edst invention
12, where first working electrode is conpletely

cov éilwstratedtin Figure hgerdedragaming teg gtripe@o mdichoniy prjused for
“electrode i§ onl artially,cqoyered w th reagent. | ayer )

oo ing AucSetoftenbidtin erLE g S R aleHehL fuia,

CoateGRAMGLIAONGRtheMe B8O 20 884 B96oh HorlRRRBRBrodeAE fwhere first

22 may I nclude, for exanple, a redox enzynme such as,

f or vexthinglekectrodeitdseompiaely covarel withedesgenddyat23rand se¢ond

as, for. ex le, ferrjicyanide. Begause ferrjc | d_has

o AR SRTPRG 1 Bronly A B NAVEIeY MBOreE b 22. “TIRE, the secon
mea ' REGadeRt Soabdl piirRsLhd A @IBhted portion. Reagent

el e%r%glgsaggﬁ}oaa@%ar boerlléeef ectro%b:a, the 1 ntrodﬁcp?olr?nof cagen

a baegiet 92 tayiincledeg for eabimpkt, ampsdogeneyrad such as, fgnefangaetglucose
oxidatjion of interferents by the redox _nedi ator _an

. d o
 or orifaseida regor mediafa suchyen Braxpmpleafesrigianidec bspause ferricyanid

und Z%% 5 ?&foﬁ Q))c(énﬂ?lt dnfgiggl%%rgﬁglﬁ' 496%?&8&&1’1’165&&??(1 with reggect toa

oxi Ion curren ure Irst 'working electro

W | lsatafatéd Slgaslpdsirodent afcatoh @hictrode, tha ingoducsion bf e dodily fluid
a first, desirable, oxidation current é‘generat ed by the

oxi G- iprbmay Bencsaie a siggificasicaradaion of eiipranis dy the redox mediator
i dat i t j f =
oxi 430 (B AE HPE: o SaRT: Rt d NEnRHEALEAb o ion current

Wi | ITHefeFreDifie dxRMAGH D@fdnt hidasupéd sofirsialoihgteléctedt 10 will be a
sources: a first, desirabl oxidation current generated

by tsheerpeditder ¢foxidatioglcumertsourses; adpld desifables pxdaian current

oxidation.current generated by Jinterferent e .

cov ettt BV R p A RN et B g ifasion current
oXi GahdrPRd by ikEinterBEM. AfRCbAdation lcafbRiRdstredtt §d36nd working
uncovered portion of working electrode 12. The

uncekictddp b2 wildalsobe g sepapositoTkefridsation criserd softcps: @dirst, desirabl

oxidi ze..interferents d_not .oxi di ze, gl ucose because

¢ her@qaton suia sensrigh by e Qridbion s Epets 8ot o BiTepble

wor ki iitish 6iéR $enckdied B GRtbF& ehtd 8t B%c8RdrbPporfibh bEWorking electrod
neasured at the uncoated portion of second working

el edRrande thi2d dridstiorocurcapgendrased gy nbarfeeendnat thérencovered portion of
uncoat ed area of second working. el ectrode 12 is, knpo .
i voplsdiof 1 Lot Brmpalet RO L reRd AtoTERE QAR 12 will onl
cur r&%%ée ﬁ’lgeffe?&ltéjﬁﬁﬂﬁ;t 8LidPRY Jrh@Re BlcahiEnSRGORS riBEN IAGhe

el ectro I'n turn, using the interferent oxidation
cur rupbbatedpartivabéskcbnd wotdngdeceided 2p Becawsa thef oxadatmmcburrent
wor ki ng el ectrode and knowi pg the area of firs

wor KRrguierl @k the gagoairbpariien af wegonst Werkdng dagtede ;}é depppet depend on
of Sg?ﬁ:c%gg al)MJﬁl% luﬂgoa%deeﬁ{ee[ SFRcond working electrode 12 is known, it is possible

to calculate the interferent oxidation current for the uncoated portion of the second

working electrode 12. In turn, using the interferent oxidation current calculated for
the uncoated portion of second working electrode 12 and knowing the area of first
working electrode 10 and the area of the coated portion of second working electrode
12, it is possible to calculate a corrected glucose current which accounts for the effeci

of interfering compounds oxidized at the electrode.



12, it is possible to calculate a corrected gl ucose
current which accounts for the effeci of interfering
w@orsouads oxi di zed at the el ectrode. [00031] FPQUGB2M4/004574

SaBr o NEFESD 5 SRTSHF RS oL ERb BBl oding o
| NVenbifhe 8%@(&3%%@ ifidentidn, Tebtwddy 62 84 illustrateddh igure 1, may be

may be manufactu y a series of 6 consecutive

pri mianofhcatrebby mkérids off §ycouseantiv pritimgeteps ovhichaliag dpwh six layers of
on substrate 50. The six.layers e d sited b

{ or redkarab P uBRISERD. piIert YO Mo PaTFAgS: o raffple, sereen
enb gﬂgﬁﬁ? bn Ql.fllfshgfe% o Y8R en®BdinidA o Pl BN SR M el6NGY e may includ
a conductive layer 64, an insulation |layer 16, a

r eagenhdihotivelay2264,ain iadianeyed a4 cr rebgent dayley 22, aptadhéstve layer 66,
| ayer 68, and a top layer 40. Conductive |layer 64 .

f ur ethyAraphdicdaes OB #ska RBIRIH 40.cF sedielive oyt o4 B fifther includes
wor Iffr&%o%‘i(ﬁl te'ie%g%dg‘ %({), s%?Jn Mrétk 1&%&9@2 fbredcl eRtrode 14, first
contact” , sé&cond cont’ac 3, reference contact 15, and

st r icpntdett ¢ kécdAd baitadt 13, tefisehatdoatact By, @nd siip detuctibebar 17.
i nclude cutout . Adhesive | ayer 66 nmay further include

fi r desulationdnyes 1p aenyurtherdadinde aipntdiSy Adhsive ayep@may further
third hesi d - - ‘
O SRS YBeRRE Paf 2 RIS R Pypncs 25

hy dirgRibbgHilEc fakér983fay fiRet M¥¢Rde 4dst M iropkilicim 32)ahdis®snd
a-clear portion 36 and opaqu portion 38. Test strip 62

has hadiophiic fdindt. Shopalaper<@aaaifustharinsmdesa eliean portion 36 and opaque

el ectrode, si.de, 58 d a.proxi gl el ectr.od I de. .

i 11 BOFoR ¥y () GPdas S AR Sidsi Y oo e \‘?‘m%_fﬁ@aq oftitrode side
desaii A1 4 PRxIBARELHLIEIHABE h$ilRErite8 in BipliePl. 6Phd PBllowing section
nore detail. [00032] In one enbodi nent of the present

i nveritlidesgriteubstespective layers odtese steipto2iis ardrg detadul at i ng

o 2 240 LSS S AL S o iy
SUbsf &Rt ot BRMRECIRad PR Slasiledtamfo, ah@theaNRTR & preferred

nyl on, polycarbonate, polyimde, polyvinylchloride,
pol yatbodineers of fios invemin, estetraeBS0@aybe pplaytistueh as,Nbr example,

AT N T
Fi | i i el

oy TR QT O A W1, S e
adhessizas . wHieDR3IRdnuTdveuréd bg DuPayiereijihe pdsist Sdbgrate 50 may also includ

substrate 50 is conductive, layer 4 which include )
fi r s agpilicicnating which strpriigd taererPofibiides g iBPERE R adhesion.
refer lect i ] .
o] o SRk S8R dn P0G S0 R SRS MLl i ntuc

me's Hirdd wérkaip @eoilode 00, Radideworkimyelbtrods ad, tefereiap@bdctrode 14, and
material such as, for exanple, a conductjive carbon ink .
i n strifedéteetivndan kgt hacgerdange ith theaquesent invenfiaa, 4 screen mesh with

f .el d be . |
b MR RRET TN DO T

n

S
conductive carbon ink in a defined geometry as illustrated in Figure 1. Reference
electrode 14 may also be a counter electrode, a reference/counter electrode, or a quas
reference electrode. Conductive layer 64 may be disposed on substrate 50 by using
screen printing, rotogravure printing, sputtering, evaporation, electroless plating, ink
jetting, sublimation, chemical vapor deposition, and the like. Suitable materials whic

may be used for conductive layer 64 are Au, Pd, Ir, Pt, Rh, stainless steel, doped tin



reference el ectrode. Conductive |ayer 64 may be
di sposed on substrate 50 by using screen printing,
WO 0t0sQeAVUr e printing, sputtering, evaporati onPCT/GB2004/004574

el ectroless platin ink jetting, sublijmation, .
chefxidel cathope Andidis duet b Sxhrdiiat qﬁﬁhlg_m‘g%%pgbtbg carbon ink layer

materials . u ucti .
! P (9o St 5
car icron@Ad yteeveh kfore partianiagyrhoaipredimatdy t hirscrons. The height of

i nvention, the carbon ink |ayer n’gy have a _hei ght .
bet thseanduciive w0 can vy Aspengdineondhs deuigdapsisfanserafdg capductive

ZBS}%% ?%f%?ggf}ﬁugﬁgi%gf t]ﬁﬁ\éﬁﬁeer{% E?edf}?f %ﬁéﬁﬂ({g@tﬁ% ég Iu\;:tewe layer.

[000BYET Capir¥idlontePEREEIHI @RtabhEs, d8s kefe@néesintdoR N6 ena9fbe used to
the conductive | ayer and the conductivity of the

nat electaicallisinterfase withi avnietey This allowel thermeter foggjegtrically communicate

[00034] . First contact second .contac feerenc )
contiit gt SRREHE 19. sREEE POCERE SRR ds PAded FEREQ Gectrode 1
et fa; rebPbctival firgVeontdte 1 IBeBdnd @neice €3 land@ @éfedence contact 15.
communi cate to first working electr ode 10, second

[00886Ki ng @hestaond daytldepsited e substrate S0ligutsnlatien layar 16. Insulation

oo B h oS bR SR By o i i 1.

depesif£8 iONsitipREEd ﬁgal‘ﬁg SRew 8f 4 Mistdl ﬁlsﬂ'tieﬁ of ﬁ*)é?itri# 2 which highlights

Insulfation Tayer iIs posed on at | east a portion of
conchegidsitionl offiest viotkig eddvtrande 10, seeandrweorkingrelenirode 22 and reference

S - Flsospa i W FRSpatta MisS e 1586 F6- BvBHion Japes 16 rtherincludes
wor ki ng; fd §6ich drh%_ﬂﬁ dq WoudRgs Sh&sh {m‘gufc?r af Cutout
tr e WMt r

reference elec spect to 1 nsulatio ayer
16. 1BRspdsat h portioayd firftuwdrking devabode €8, sacand workingeledtrode 12, and
may have a T-shaped structure as sho i.n Figu

2. cefewsoee deptrsied 4avigeh catbe wetted Wik figeic (o {134%?@%3“1“‘138 a

10, n ' . f
R
f ur phtimbneiteid @&ngth U5 S Dadtalautony widthdVh ch¥respondsciortaé width of first

cutout wdth W2, a distal cutout length L4 and a .
pr osvoring elecaode 1Qanst efarencergiesirade b4 pnillusiytad i Kgure 2. Distal

corre ds.to the w f : ' I .
ana erepePeRd sobfeori b flepetd] PhishRs el MR Bbi(IS: yorking
Di Stelctr68¢ fiind RRGEAtelfectols e ppather. t ProgithAngtdut whdth W2 and
Is greater than both first working el ectrode and

r ef prexivel aitewtenstie L doya i egctan@plex pestion s duexpapestthe width and

d i mal | f | N
s ec gt ofenr i Rste S8 d, iR ATRynRE hABIbe Blsaep fvention.
wor il cBloRE Widie Q’Vﬂ-,%roiiﬁla%%tt@ﬁtd\@ﬂﬂ?m, astd RatoRt RAGMITLA and

invention, distal cutout width W, proximl cutout
Wi dtproxithal ditsutdéngtlulb may havg e mespdctavedlipensipmaf appgexdmately 0.7, 1.¢

05 e BB 5  FERB Bl o woring

enmb Qi HBAL 18 refeRficPEREGS e 14)%ED B WotliRk MBSl have a
respective length of L1, L2, and L3 which may be about 0.8, 1.6, and 0.4 mm. In
accordance with the present invention, electrode spacing S1 is a distance between fir:
working electrode 10 and reference electrode 14; and between reference electrode 14

and second working electrode 12 which may be about 0.4 mm.
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el ectrode 10, reference el ectrode 14, and second
wor ki ng el ectrode 12 have a respective length of LI,
wa@.2905amd12.3 whi ch may be about 0.8, 1.6, and OPAI/GBROOKHI004574

lﬂﬂggélg{ ggn e %’l\grtdga%ﬁrgglp&;?gtég gtgﬁﬂgsé%pe? #l? lj;g’avgg%,ge?i%L (})/(ejre22. Reagent layer
el ess fsocﬁgaog orf S 1848 Q%)@rtﬁlne(ﬁtcbﬁ&ﬁzti% layPel4 bed WeERtion lal}]rer 16 as

referenc ectrode and second working el ectrode whic

may shuevraindtigurds 4. Rigurel D [sC0089]ifiTh plank viesw ¢fadistal portion of test striy
deposi ted_on substrat 0is reagent. | ayer 4 e qqe
RengRtcorpelo the e amepiiess of i eieakioy S oy bich piahts the
congyet i v it {h Bifst b Bing @fecGDEMV0,IsBcond workin
Fig %@éﬁ&ﬂﬁ%ﬁ 159% ?Zgﬁghgfs#laftlt? :ﬁgsé v@lfang vicew of ’as cond wordn
di stlabtrgier 12, esfereficd dadtrogie ] amtlinadattordiape 6o Rdagertilayet 22 may b

enbodi nent of the present inventio ich _highlights
t helnsbe shansof greqtangieheving ssagont W&Qﬁ%ﬁé@ﬂé& agey Pqng@t L6 as

wor ki ng._.electr SEC ' ; iom2 t width W3
o i B, A% A SR gt i
ReagRibelaByiar . Lo Rageht ldigtishepaydk aboutelcT amgyl b a further
having a reagent width WB and a reagent |ength L6 as

i || embedimedt oitheprpgent inveptigngeagent et 2asd seefigiengly large width

r oadihi b o RN plet el 27 SmBendt Cllbrs il WoRlf clectrod

e b ol A Riferehice di&1iddE 38 NHowWRVEN) kda@Bat 15@208 his hiygrogately sized
has a sufficiently large width WB and | ength L6 such

t hawidtb 32 and leagérL®such shas|secanidyvarkingrelectiogde is ngh crmplgtely covere

el ectrod and reference.el ectrode 14.. Howeve rea

" ay SphgsadeCleis 2 TSR Sy oy AR ERecysfe $2hs a coated
le nn%&tﬂlohq 28 Y ath BAL0aRRAGRRGLNNOIKI 8 Gk @R Beuré 3 NVncoated
conpletely covere with reagent |layer 22. In such a
scepartions 13eney be wotheishapadfdworeetanges Where aneaségdeppriions 12u has |

portion 12c d an uncoated porti.ons 12u,as..

"1 it s v Rind et ooBSiang® B b B3dgne eyl longth 13
In %ﬁ% ORARGiRE ekm%e,e%?@iﬁ%wﬁafbe HEAR0SImMAR il RS

12u has w ng wdth and a length that corresponds to

s ec emblodinrent ofjthe peastutdoecrtiongichgdnB layss22amap mndhide 4 iedox enzyme
exanple, wng width WA may, be t 0.3 I n one .
N DS iorGReTRe, Hneie Mldes ey atreto g Aadaepafe Gspere PQQ i
may ] C Y f ' .

ol 1 Aol B R KT g R Slon RRICR such s, for
PQQekample, feaidyayidef or pyrrol o- qui nol i ne- qui none) and a

redox medi ator such as, faor exanple ferrigyani

[00036b37] ke foustly levendepesited opsubstete ohissisd Lirefagy Gagwhich

an ad .66 ' i ncl . : . .
o L VS A RS R o B
pad 288 Firki ddhbsifeipab2 4/ mdsdordadiirsive pad D6l fathihs iviadls péid sample

26 formthe walls of a sanple . ) )
receiving chamber. In one embodmment of the present invention, first adhesive pad 2.

and second adhesive pad 26 may be disposed on substrate 50 such that neither of the
adhesive pads touches reagent layer 22. In another embodiments of the present
invention where the strip volume needs to be reduced, first adhesive pad 24 and/or |
second adhesive pad 26 may be disposed on substrate 50 such there is overlap with
reagent layer 22. In an embodiment of the present invention, adhesive layer 66 has a
height of about 70 to 110 microns. Adhesive layer 66 may include a double sided

pressure sensitive adhesive, a UV cured adhesive, heat activated adhesive,
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recei ving chanber. In one enbodi nent of the present
i nvention, first adhesive pad and second adhesive pad
wWQeoosmys4be di sposed on substrate 50 such that PET/GBeE04/004574

of the adhesive pads fouches reagent eF 1Rd - 3
ano ’é’?oséﬁﬁ’@d?\{?ﬁé‘ﬁt g °5$ertaﬁges|6¥eel§% A o i\}‘z%eﬁi‘%ﬁe%v% g%ear% S & non

st ri: B%R L, Gesive 18R 66 Gusash fofthéb by adb@Sprittingachressure
24 15‘%3%% segg}gg aghes%é pad 26 nay beydi sposed.  on

subsdnsizive aBflesivectach b fer dxemples plvegientiases acsdéegopolyayes pressure
22. In_an enbodi nent.of the esent . L hvent. on . )
adhisspifiye PQ%FV%@“E‘AES cgrrﬁa'ffaﬁilyava%%% 5% 4P Specialties LTD in
" cians HAANERINE KiANS GarMgsig)c! ude a doubl e sided

e Sensi

pressu I've adhesive, a UV cured adhesive, heat
[00088]i Vat edhadhadayee depobitb@ommdetratertd iphaytiophilioraysr 68 which
adhesi ve known to those skilled in the art. . .
noninchudes adirbadiorbilicdimets 3d seagnd hsgsorﬁw 5% p3 s lipsteated in
by scree L0t enspt | S MBI bhamber.
o2 FEFEL, BYARLANS PES TR 50 it SRS MBI B
pr e354 FEdS KRt dndefladiras thesanhple hedei/ingehmarber atel fyrmed by a portior
avai |l abl e from Tape Specialties LTD in Tring, rts

. _Herts,
Uni oBaihesing drer Opard saksas b0, respastiagly T amonrlimitipg sxample,

T e R T
hy dFpdyatihg sihdnl 49tRdke@Bmindreially abtathed firolm 3M. €Thk hydrophilic nature of

Hydrophilic layer 68 forns the "roof of the sa%PLe o
r ec ievionting isaisbéin thg desige pHuringR lbseavsp it fagiligiss illing pfliquid into

sanpl e receivi.n cga er are forned by a portioi of
adh B STRPIPEFVEIE Y " Yubst rat e 50, respectively. As a

[0g30y L mi i p g e Pkl 1404A QRN 6n bidhi@hteGD i8R YoPRY&MO which
optlcally transparent polyester with a hydrophilic

ant irfobgles aaldangoion 3 6asd vhage pootene? & asillugiraied & Heare 1. In

f 3M, The .h hi | i. t 1 the. ti ' .

o e S5 LS A T L
fil l((fg%?d % ohd SHE it Cﬁeésthee SASRYEadIREReY ITOP 152D BAS an opaque

[ 00 e sixth and final |ayer deposited on )

s ubgbitine 850hich helpt te Useyehser@ attiglt Hegree dlbotrast whaadlood is
portion 36 and opaque portigon as illustrated in Fi e

1. PRdeeeeh SlEALRRER ROt hSHIBES AUSFRITSATRIN Cortyp (e o sample
40 L BEHAL SO VG GEn Y HIRRL | RGPS RTuRY BnBhiled, it is cut
Wi tho & pressure sensitive adhesive. Top |ayer 40 has )
an @paguecigion linom-338 andincthe pedcpss drémesuseploinda52es dlustrated in
hi gh degree of contrast when bl ood is underneath clear

por Fige36. This allows a user to visually confirm

t he ~sampl i V00K ' frk: O]
. ted4h &1 B¥nay have a
0d ) " RIS LA PRt Dy
al on@sdibieidsdvehck iim thatreAgerdiaet D2 irfag divsolvess a tiewitsemple and move
sanple inlet 52 as illustrated in .
portion of the dissolved reagent layer over the uncoated portions 12u of second
working electrode 12. If such a scenario were to occur, uncoated portions 12u would
also measure an oxidation current that is also proportional to the glucose
concentration. This would degrade the ability to use mathematical algorithms for
removing the effect of interferent oxidation. In an alternative embodiment of the
present invention, reagent layer 22 should be designed to dissolve in such a way that

does not migrate to uncoated portions 12u. For example, reagent layer 22 may be

chemically bound to the first working electrode 10, second working electrode 12, anc
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Figure 3. [00040] The first test strip enbodi nent as
illustrated in Figures 1-3 nmay have a possible
wolc@dtoasak2 i n t hat reagent |ayer 22 nay dissoIVBCWﬁBamMmMSM

liquid sa nmove rt| nof.th L
oo e A R s s M it fesRL B0 Sfrizes the ppieration o
mrﬁis@&v@dﬁeﬁg&ﬁq@y&@ If such a scenarl 0O were to

occur, uncoated portions 12u would also neasure an
[0004ipat i or fimtheeerbaodistent of the presgnt opentivmasnillustgatedim Figure 4, the

O SISO it BT b s

'uﬁ} g{a%h PiHa @ Peaghift 1880 ahéo%terdagdrﬁ(&l @mae Qédaﬁ@ tworking
e present 1 nvention, reagent |ayer 22 should be
d es egoeodd. dndhis albedinient $eodndaka;ngt dhedtrode éQZ hat a C-shaped

mgrate to uncoated portions_12u.  For .ex | e agent

| ay eometryrphense GHERCPIIIS 95 a??an@ Frkige pleppds i, axposed by
el e .

) GAE R AR AL ELSEHACE iR et imcnton, s
agemdyet DEJ isidisposed@soiilpe pﬂiﬁgm’ﬂdf isecond ki em:ﬂrode agztt form an

| ayer 22. [00041] A further enbodi ment_of the present

i nvaneqatad pestion [ U2y angd eatadporionui@cas ilyFirateri i gveme. Uncoated

i1l ustrat

cir gu% 12)2161 1S aci: A s p?%%fe%%? %gttehg)oﬁﬁ)rﬁ 1312@ is ?déacgnt to first

S mnlmzes Imm gratl I SSO

I eagRikink @ledttodd COML W(ﬁeﬁ? appliiag lqhid heampldnktt 9 bRangssembled test
el ectrode. In this enbodi nent, second wor ki ng

el estripokfd, ttedigud will Bowisgre sarppleArlet 32 Wf@a@d:pom@clr()éﬁ antil all

Esr %L?fgs‘?e%%ﬁ%gcgvge?% ‘}/V\ﬁé kiﬂ\éige ?yeé:]&s{{%%lenrge}u%ioﬁ & pglz{‘?)gﬁ%gu upstream o

acc YJANEE AWt il MenRf 8ERAY préeaRirtfRnt Pada ftody Bssdlving and
i s di sposed on only a portion of second wor ki ng

el eatipatiog 1@m¢@teﬁmom@nlmaanwabbs theornathgmatumh glgorithm to

coated ortion 1Q2c il rat.e
oo gesn s oyt HE Ao P EHS Top whiihtief oxidation current.
ed p lof & tesBtkibi 189, T 162 i
[O@Z!:t r odg{l%mgaI%ngﬁxﬁéé%@%éd%%ﬁ‘dﬁq%&togﬁs?ﬁ% g i nl ete StSSgI P .
of amnagsamed soa tnesnersimilay td 68f sttih&2leixgenit thahthere fre@aometric or

fromsanple inlet 52 t coa ed rtlon %020 unt

a
el edPpifgRd chpnses iR ar arf‘r’f Aqan gsulstan jaygh, 4{)9 fnd a reagent
u n cq %[e? 91® 01&511 R0 sdd3ad eﬂﬂﬁ&hﬁﬁffbpthiﬁﬁvédtﬁﬁ' ikt 2W50! fhssive layer
entirely prevents reagent |ayer 110 from
d| S 96| hydgpldlic layelgﬁatamh tort 1ayerr41@caa¢ thet spioe s tre ﬂr@tZsmnp embodlment
Thi s enables the mat hemati c orl ccur

enoReel B 167 hich BrbPAr ot ard B3CORY §10e SOk SR AEG QU 58, and a
OX' g)%yh A1l glg&{&ﬂ:tsu}e[&p Gt dlould 8% fe é%ﬂeé @tm%ﬂ@gcond test strip
vevewo test stri st Stri

l S Wﬁﬁﬁéﬂﬂ o€ thel preentiRa fonshag hzam elemdnestvith Emnltar §Ructure which

except that there are geonetric or
are denoted with the same element number and name. If analogous elements betwees

the respective test strip embodiments are different in structure, the elements may hav
the same name, but be denoted with a different element number. The following
sections will describe the respective layers of test strip 162 in more detail.

[00043] For the strip embodiment illustrated in Figure 4, the first layer deposited on
substrate 50 is conductive layer 164 which includes first working electrode 100,
second working electrode 102, reference electrode 104, first contact 101, second

contact 103, and reference contact 105, and strip detection bar 17. In accordance wit
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positional changes to a conductive |ayer 164, an
i nsul ation |layer 106, and a reagent |ayer 110. For the
W@ e@sds4erbodi ment of this i nvention, substratRCBHGB2004/004574

dhesi I 66, hyd hid | 6l | i
S et YIS e A R o

St I iginAE2a1Raeh &, b xbmplel @ coddurtide s8bSNTIkSh d@lefibed geometry as
di stal electrode side 58, and a proxi mal el ectrode

si déll@atedtin Fipue 4. Hirstocoptach bl le deqond contaet 0By and rgfpgence contact

my S dreanehl Lo EAPRAbR R v abte T MV fier o
den ity BomifinkapEto el S RsHinpwihiodanb, 3adixd wdrking electrode

anal ogous el enments betweei the respective test strip

enbd@R nmdtrsfeasree dlekcfrede (4 vin, respenitvey fiest contactellOd nsacprd contact 10:
may hav the sane n , but be denoted with a different

el er?ﬁﬂ?efﬁﬁ?ﬁﬁee?o.maﬂ‘iggg'ol | owi ng sections will describe

resp [ . : I &; . 4
oL P PGy e Pl s o Lo plafon fover 106
i n Fhgilatndayer 166 fis disposkdyr nt dep apottenh aficondiasive dtyer 564 as show
is conductive |ayer 164 which includes first wor kitn%% .
el edR Figpeesto Fige@coif ¢ SHBPRIGTPIaICHEY Of 8 distR) PoriansfdFRt trip 162

el ect,r.qde: j.r.St . . trod
e AL A RO )i SR, SRRk Wi oo
| n qoeosidasfgentt eletfblel P wik Mspedteiisulation lysicien

mesh with an enul sion pattern may be used to deposit. a

[00d5E: | al Ehedhirddeyer dpositethen wibstzate 5 i Bienued isasasent ler 110

in a defiped net as;. .1 | t | | .

ri r PO Bee T ETR L0 BRibeosttPAl 156, Bl Fogfitive tayer 164
Ccontaag inshRioBY¥yeP €06/ 8€showh ialFREIrE b6C Fliduye 6 ¥ £sifrpli€ie@blahe view of
a nmeter. This allows the neter to electrically

comistalgmrtéon of testrsiip I adcangling tedhe spgend epbodimentef the present

vp iyt SRR 1RReliEh 8 FRESEhER L ORfin ibestga first
and W&kﬁfg’é‘f&:ﬁoﬂ@ WOQ%C&QE\Noer%MA:}m&@ €05 eseRecé d¥@rode 104, and

deposited on substrate 50 in Figure 4 is insulation )
| ay ensul@B®nllagul186i Beageay biyerl 0B may bk ingbe gpo af aredtangla having a

2 oo Bl P ek LRG0 AR A i,
por trbégén%%&ﬂf?w 15kl Bﬁ lﬁcglt\'lllfy #ifh iﬂd%é%eg fgth19 6 may be about 3.2

position o irst working el ectrode 100, second

wor kinmg Ie bk eotfemell &BBodimedt ofdhe presed inslcaton, sehgentdgyesililA has a
respect .to i.n ation. la 06 0045], .The ird

e AN B St RSt L ety covers
r eagant v Ly érIJnQ) 3460, doRfl JofRRC2c! AUGEfRnkS electrode 104, but
disposé%&on 5? egSFed portﬁ%n of cgﬁ%§thvg'lg;grof%4 "
and dogs Hbtadovernudcayied pdfifonal®2shown in Figure 6. Figure

6 is asinplified plane view of distal portion of test ]
[089461p 16Figeedriaasgplficdplanssaet of 8 distd priion aie tes strip according

Pr €58 ¥e embodiment of the present invention illustrated in Figure 4 wherein a reagent

layer is illustrated with the conductive layer. In contrast to Figure 6, Figure 7 does n«
show insulation layer 106. This helps demonstrate the conductive relationship
between uncoated portion 102u and coated portion 102¢ which was hidden undernear

the opaque character of insulation layer 106.
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i nvention which highlights the position of reagent
| ayer 110 with respect to first working el ectrode 100,
W@ ewsnds4nnr ki ng el ectrode 102, reference el ect POHEB1@4/004574

and insulation | ayer 06. Reagent,. ayer 110 i .
[Oopﬁ’gl shapg0 ‘b’e me%?eté(}qugntt?ﬁ\’/%ﬁigeddnﬂ%é%%t m\sl\ﬁqg‘? “b'se’ef 06 is used tc
.andd@ﬁr{eSCﬁg W?&thlo?ﬂgatﬁ}_sdt %&Wﬁséle&fb@eQUU,%EMO&fngtélécﬁrode 102, ane

i nvention, reagent w maybe about 1.3nmm and )
r eagefarendessigittode 164.nkopulation byert 1, f2rthen inpludesy @fteytrl@d which may

enbodi nent of the present inventio eagen er 110 .

S ha Gy e ROt 5 PRI MR oL S-< ol i ¥Bosds H porton of

r eaﬁ?s@ tw&:'rlﬁ%% %legtrgmé)? L&t d GRYIERS efetirSde MR! Kdd'@ference electrode
ctrode , coate

el e portion 102c, and reference

el et04 atichld be bwtted odth livpid. cOwtent 103cfloethedngodési adistal cutout
102u. [00046] Figure 7 is a_sinpljfied plane view of a .
di swaqlt[ia’m,ipéwﬂmal atpwisyidd Wslangé’é avA ”F’agfb?féi_ang a proximal
e DO HEIhe T 1528 1RIsH3RA Y FRUANS b6] DrtaldRhedidi w1t
Figure 4 erein a reagent l[fayer is illustrated wt

t he cepapuads tv@hd @ideli of ltoated poaiin 10QuFDistalecubyut Fingtir B14 is greate
7 does n< show insulation |ayer 106. This h S .
SMIZ and proximal

denBrsthalcasthacededipetion d 07| Broripal kiioubet _
o R R R S 3 Sy s o i

| NSHh@ldngth dfFirerwdilihg elett 080400, réfefentdiélesttdder1 04, and coated portion
enbodi ment illustrated in Figure 4, insulation |ayer
10610%c.used t( define the width of the first working

Seco electr

| t de 100 ki . de.102 ] )
Y SRR NI T S —
I ncLidapwaitk WU Hisld Buishit Iéﬁ%ﬁl@lﬂ aAd gr&ﬂﬁﬁla@ﬁt&lt NeHBNIT €5 may have

as shown in Figure 4 to 6. tout 108 exposes a
por tirespectivefdimstsigwokinpgoameisiy bde0.7.0037, and dehanwor ki ng

OB o0 e LRSS SRS A g Lot
di stgh Q¥ Gdirodé @gﬂ,’één%bat%&' bktonWodE Ravka re%eﬁtitfl: length of

di stal” cutout I'ength L a proximal cutout |engt
5 adld) Lixinds ad L13 whighmeybeahdutd.7,0.5 104, asgdidunm. Electrode

width W 1 corresponds to the w dth of coat e
por PSS Ao Pety a e perion LRl Ehrsss clectrode 104

th g tv%]h?%gy H@B&%&gaﬁﬁﬁ 01298 0X2Hm, @ﬁo@ﬁrefér%@w)etween 0.6 t0 0.7

and proxi mal cutout |engt 5 forns a
r ecnang Flatrodesiacing 340iis b dmpeoketwebetoferenqeodetrotit ¢04 and first

width and | ength of first working el ectyode 0, .
e ershios clapieds Uik andhorvaRp ot attig {Acd fgSivorking electrode

38705579 R SR M 0 0 cpcig 11
di stopdatéz il 10 torigtkRadekte pordibilitgxif pragertdigulvingeangtrhigidting to
> n?l%cga?gdeportion 102u. Additionally, electrode spacing S11 is greater than S10 to
decrease the possibility of reagent layer 110 being disposed on uncoated portion 102u
because of variations in the printing process. The fourth through sixth layer which is
successively disposed on strip 162 in the same manner as the first strip embodiment.
The relative position and shape of the adhesive layer 66, hydrophilic layer 68, and tor
layer 40 are illustrated in Figure 4.
[00050] In the embodiment of the invention illustrated in Figure 8, the C-shape of

second working electrode 102 may be partially altered so that the order in which

15



a respective dinmension of approximately 1.1, 0.7, 2.5,
and 2.6 mm [00049] In the enbodi nent of Figure 4,
waop@sasad2 porti on 102u, reference el ectrode 10BCT/GBR®i/004574

Ki I 00 d d i Qn .
r o< ot st el rogd BB fhodigedion B Y Befyne
gle ?féet%deolé)z) réferbneelébiro@® d04) - afid MBn dehRAlpoRh RRaciithe

I's a di $tance between uncoated portion 102u and
r ef ahanativedbanitr icewbddngwliediodedyOmad iseated portighd(2¢ @onld be
to 0.75 and nore prefe y befween. 0.6 to O.
I e 4% Ginb A TRl e lcg o o U4 ek I G e g 2 b
ele 0 Infi $ii ' | £eliEQ4RipLYD) ilfRfated in Figure 7
pet Bepitfis, T AR Seconl Ship BRIt (B EER]p ) ilRRHated in Figure
el egiig ddettrolieDarahairatgeday thee tlxbarder i@, vehiohdiquitl vetubdiivet the electrodes
noted that el ectrode spaci ng SI 1is gr eatg&_ﬂ th SIO
to seuldhaenconted periondiRpryicgmep glegpde Hid figityyarging slgctrode 100
i gr at i . i I .
ol oaft bR bA=IPaARLitge RS 10 rH, SRR pNEh Lac s further away
t he fipassifiithdetefectbdé eaptah tHealistanceldtbein iy sidivehaaadeaiode 100
uncoat ed portion 102u because of variations in the
pri and rejeronescdecirodgigdf ourt h t hrough si xth ayer which

' uccesgsi vel v, di sposed on .St ri '
B I T RN .
POS it Aina&nd R RE idérférbcea dA ST d&idgy S4mplb onto a test strip, a constan

hydrophilic layer 68, and top |ayer 40 are illustrated
i n Potputia igapPlEdos die fimst andeseeandororang elestrogpeand a current is

invention.illustrated in,Fi,qure 8. .the. C-sha of

oo GHRISYEH ks B figrcat b8 il Pty §ReRirenacyt covers th
SO tehade dideroft Rk, the foMdvahg dqlatiahlicsh ¥OUed t¥Esctibe the components
el ectrodes woul d be uncoated portion 102u, first

wor komgbetiggtortbel exiddion euefept,ence el ect rode 104, and

then coated portion 102c. In the alternative fornat,

first working electrode 100 and coated portion 102c

woul d be L¢j stiant fromreference el gghrpde 104

which is V?glgi_rabl € froman IR drop pergpgc ive. In the
second strip enbodinent (i.e. test strip 162)

illustrated.in Figure 1 the electrodes ar rranged so .
{ hatveHo N Gy e FHIG ERoL g e TP e extioge, © 15 oiffent densit
ele . ' r )

S| SRR DS GO PP L0 St Rl desy

coatded tpintdrtedenctOAche partioh of & watking elbé@odecaatred with reagent.

ortion 102c is farther away fromreference el egtrode
[00052] t han Atithe sreandiveeking elgetEqderyipch lwﬁkq%w@?fsg W'g'dsagenta the

o OB TS OUBL A g s

gl ucrshitiedchesdt, t hat is independent of interferences.
After dosing a sanple onto a test strip, a constan

WE; = G + Loy + Linc (Eq 2)

where WE; is the current density at the second working electrode and J, is the
current density due to interferences at the portion of a working electrode not covered
with reagent. Alternative embodiments of the present invention can be made using
different areas of reagent coating for the first and second working electrode, but then

the equations must account for the different uncoated areas.
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potential is applied to the first and second wor ki ng
el ectrodes and a current is neasured for both
web@sssades. At the first working el ectrode WhRCEGB2004/004574

reagent covers the entire electrode area, th ;
[00055T owi ng odesneeitlinetiess HanGEERNES HeCbAfie it fgmulated which

o . ; . . . _
s
wor kidvgd edoeking ettetrods amsl thérenaatedguottiatertsht saboad trking electrode.

gl ucose which is independent of_ interferences, and |

i s dtis apprexisatediibakihe yoterierentoXidaian curedeasiht megrared at the coate
portiqn Q rki ' : .
Foods3bnt il s Bt (el At FRARHEL th oA BBkion. This
par trféladiddéh}gﬂy Qireldr Wdchibedbgptiolldvnag kqhdtion, Ng equat i on

can be used to describe the conponents contributing to
the oxidation current, WVE = G + (Eq 2) where is the
current density at the second working el ectrode and I

Is the cyrr codgpsity due to interfergnges) at the
portion of”a Mgrking el ectrode not covered with

reagent. Alternative enbodi nents of the present

i nvention can be made using different areas of reagent

ot i ctoris DiEarks phireSnE iR edafich derkl Sl Pt gnd o s
uncoat.eff seddRdsworB Qia3de AR chesteg Xithheaghf.ect s of

interferences, an equation is fornulated which )
[0St r i bedt shoeld e ratedihgtinsoted peions h2u ami eqateshpostions 12¢ may

current at the coated rtion of .the. second r ki ‘4
el edPYOUESRIRYVP ﬁgealﬂ%%‘g{f %Amiﬂﬁ A Y RLE poeligny 126 can oxidize
wor Hht;éﬁﬁ%h@?ﬁdt?%@ ubdselbecARP 13X hoEbedd Wia reh it layer 22. In contras

interferent’ oxidation current density neasured at the
coatcehtef pottionr 2 sant beidizapgicase arddnteoierentst Bheagsetitwas

neasured at the uncoat ed rtion. This.relatignshipis

o SR DURC By ERRHRG BB 2B iifeS qnteigsynts in & nanner
x| .. - : : i .
5 o ap S350 BE R P 2o s 959E R A e proporion

s ec @fdntedershingrehemtasackd avetallad senoed woirking ekeageds 12. This allows

[00054] It _should be noted that uncoated tions 12u
and thorvesH! SEFa BIFaSuTShat eI YRk HE cleR e 14 & bF garrected by

den %hggac?iig’ﬁl@éb%ﬁibutigﬂ G lcStePRfeht Atfent 2th £AMMBHHERSS the
present invention the ratio of 4,,.c:4.,, may be between about 0.5:1 to 5:1, and is
preferably about 3:1. More details describing this mathematical algorithm for curren
correction will be described in a later section.

[00055] In an alternative embodiment of the present invention, the interferent oxidatio
current density measured at the coated portion may be different than the current
density measured at the uncoated portion. This may be ascribed to a more efficient o
less efficient oxidation of interferents at the coated portion. In one scenario, the
presence of a redox mediators may enhance the oxidation of interferences relative to
the uncoated portion. In another scenario, the presence of viscosity increasing
substances such as hydroxyethyl cellulose may decrease the oxidation of interference
relative to the uncoated portion. Depending on the components included in the

reagent layer which partially coats the second working electrode, it is possible that th
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interferents, but not glucose because it is not coated
Wi th reagent layer 22. In contras coated portion 12c

W@ a0050%34d2 ze gl ucose and interferents. BecausePCT/GRa®4/004574
experinental |y found that .uncoate rtion
ox, ntsbgortpradepian G sV ARRRLE P B s PE piftp s more or
ar g0 af A &Qo&?& ;;bfmn.l Zthis Yehavidr PR BE Bh@mhﬁanﬁfo@diaﬂ?r modeled b
the proportion o nterferent current nmeasured overall
at  seooindg Banationd agb ¢lod foldwingXormhi s al | ows t he
overall current neasured at second working el ectrode
to be corrected by subtracting the contribution of the
interferﬁnt _cyrrent, h an embodi ment ofg{ Bs) present
i nventionehe ratio of A:A nmay be between about 0.5:1
to 5:1, and is preferably about 3:1. Mre details
describing this mathematical al gorithmfor curreni
cor fgetd Pnis\i dotredtipndfastor whietl incorgorhtes the eflectsiofthe interferent
[ 00055] h an alternative enbodi ment of the present
i nvenrtdation efficeencnofthe epated tooxicdaied BOEigRr ent density

nmeasured _at the coate ortion.may..be differ
10QUS8] cur r dhen gg HYS ‘Wnﬁ'r‘gfégﬁprgﬁenéfnvteﬁ%orb rﬁj@g Yy ELHO rafl (IE] g% may be
Thi g, 108a RS fekivB e eli®atidn TRf Sults ££dorekted gl®D8e current density
efficient oxidation of interferents at the coated .
por tindependent offiatesfesmnees. di shokll hpredeshibet the three eqigsions (Equation 1,
medi at ors may enhance the oxi dati.on of ,interferengces..
rel & pRd33) 60 ?fé‘vﬁlﬂg’éﬁ?éb‘%"’quﬂw argr%tlg?érangg’é‘ﬁaﬁﬁ“&mn 1 can b
t he ESE 3605 toky. | ncreasi ng substances such
as r‘{§ ro%%@ﬁg%fo\ggﬁﬁﬁ$gse'nay decrease the oxidation
of interference relative to the uncoated portion.
Dependi ng on _t he conponents i ncluded in_t r eagent
| ayer whi&H @Ertlcal |y coats the secondq%p‘ii ng
el ectrode, it is possible that th 17interferent
oxi dation current density nmeasured at the coated
por tNexd, IR roREEdHakien 84 carelsssubliintet ieto Bymatiored tppietd Bquation 5.
Thi s behavi or may be phenonenol ogi cally nodel ed b;
re-witing Equation 3a to the following form (Eq 3b)
where / is a corEecti on lactor whi ch incorporates the

effects the 1nterfgrent oxidation efysyency of the
coat ed tgﬁuncoét d port’f on. [00056] In(aﬁ gnbodinent
of the present invention, Equation 1, 2, and 3a maybe
mani pul ated to derive an equation that outputs a
corrected glucose current density indepen t of

i nt dNexdrRnatign 1 ppd Eguation %@n%&%ﬁibt%gﬁg ngﬁwag,@n 6.
equations (Equation 1, 2, and 3a) collectively have 3

-unknowns which are G | and | . Equation 1 can b<
rearrangeg towEhe Wwpl | owi ng form (Eq 6)

Next, I, from Equation 6 can be substituted into Equation 5 to yield Equation 7a.

G= WEI - {( jew jX (WEz - WEI )} (Eq 7a)

unc

[00057] Equation 7a outputs a corrected glucose current density G which removes the

effects of interferences requiring only the current density output of the first and secor
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G W - | (Eq 4) Next, | from Equation 3a canbe
substituted into Equation 4 to yield Equation 5. G =
WOENS/0GMN2 X / (Eq 5) Next, Equation 1 and EquaPCDGB2004/004574

(IiIZQt ?’Sfﬁl?%]%kn&%q S’f’;l %dgéﬁég%ﬁgH gg {hgkgtiecli %%\{r\g:&)é’geﬁ\gaéa%% t}@ second

Equation 5 to yield Equation 7a. GV - - WE) [00057] 4
EquatPdingeledipdsuinsone anbedimericd ghamrossot myenteom the proportion 2
density G which renoves the effects of interferences Ay

i O A AL PR o s 1

coated to uncoated area of the second workingy
el ecanofhss empadigat efitbe dresemtinishtiohdhppropertion| 15 nhayore transferre:
the proportion A nmay be progranmmed into a gl uCese

met er. .1 | e . a.read only rv. I n apother .
embadhe e P FEMRRG sfod ARE BRI TR BS apistipf Repenntucturing
may waeiatiomialel,oed,.0 the meter via a calibration code

chip which would may account for manufacturing

[00&58[]) at i orl8 anpltpmativerembddiDess) thaprasentinventivat Equation 1, 2, and 3b

TR Sy B BB S SUBLA  Zrion s
densditRrehOfrorh ige 8RR et BRI ciirfend g{/ﬂ‘sgg %?gleflﬁa%ﬁt&rg%fﬁon. In

interferent oxidation current densi e uncoa

por tsugna case, audiermative serreciondquetioraTb iselefioed &cdhio0n below.
Equation 7b is derived as shown below. [WE - VWE )} (Eq
7b) [00059] In another enbodi nent of the present

i nventiong _tjpg C ed cose rent Equation 7a
or 7b may be u%egfgg ghe@éger onlc(gq\%ﬁ n a certain
threshold is exceeded. For exanple, if is about 10% or
reater than WE , then the nmeter would use Equation 7a

[0159Fh t o Ieenethertenitwdimérs of therprredentintgtion, fHewerested lucose current
i's out 10% | ess than , the meter would sinple
t ak AT, B g T Protied Py gt a e adseamtrsshold is

| NDIQYRAENEF R By ifIRL, R raﬁ&tit%'?%ox%rg%@rﬁt%ﬁ i ﬁ’(rjtzlgi? e meter

The strategy of using Equation 7a or
cer tveduld sietepatiomZa stdr © dotrettsfot iheehpteithoatpud. However, if WE, is

signjfi l.eve] of jnterferences are in the sanple
m t i@ %‘Etg@% frdessitagn %’ﬁldi}% et el d Hgolaakeremavsrage current value

ol UGRRReh YPE SRl WH o fﬁlﬂﬁwvg tﬁ%eaéaﬂltagg aﬁm%cimrel Db measurement.

The strategy of using Equation 7a or 7b only under certain situations where it is likely
that a significant level of interferences are in the sample mitigates the risk of
overcorrecting the measured glucose current. It should be noted that when WE; is
sufficiently greater than WE; (e.g. about 20% or more), this is an indicator of having a
sufficiently high concentration of interferents. In such a case, it may be desirable to
output an error message instead of a glucose value because a very high level of
interferents may cause a breakdown in the accuracy of Equation 7a or 7b.

[00060] In the embodiment of the present invention illustrated in Figure 9 and 10, the
first and second working electrodes are partially covered with the reagent layer in suct
a way that that the uncoated portions of the first and second working electrodes are

different. This contrasts the previously described first and second test strip
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sufficiently greater than WE (e.g. about 20% or nore),
this is an indicator of having a sufficiently high
w@omsesi4nat i on of interferents. In such a casePCT/GBRwy/004574
be desirable to oytput,L an,error ssage i.nstead o
gl ueBPedipanievie gl?p StV ‘Ti‘?céfr? P& P&ﬁggly €averdd with the reagen
i nt rents may cause a breakdown in the accuracy of
Equation 7a or 7b. [00060] In the enbodi nent of the
[00@6eEent  Figtead ivasiiplified plne dievnott djstabp@tiamaf 4 @st stiye 2000
first and second working el ectrodes are partially.
covereading fhystraothegRbRdineg Al thepresat inyCpigp %gmeﬁa%gent layer
the 2? ACORLEL P Qrgth'ftﬁepéonﬁﬁcﬁ\%qa)ffér Lid iR0LHSE ﬁgf&dzmrsﬁ&ﬁ‘@lere are twc
el eCtrodes are different. Thi's contrasts the

pr evicekisp ¥ledesddsivitch hivesin vanshtabpation.t et ssipri0p2 is manufactured
19enbodi nents where the first working electrode is

conit @ mapyersiRBidd e SIHPtRexea dedt theag isia gepmehirighange to cutout 1¢

R _ POSLEhangs
por i 816t B pReTP dipd S UG oo Hind oo congueive layer 4,

enb aghioBRihy? 2! Aibiefiv€Reat 66, Ry@dHhidio 13YeE68iafd fop aHGeI0tas test strip
| ayer 22 is i | i ustrated with the conductive |ayer and ]
i ns@Raflegstiny)2 woonodifiet ta kaviea et 20@4 whickihaga dumbbell like

el ect r odes,, Wwhi .have coat rtion, . T thi
R N Rt O L
62 QrRRE elddBbdd FRBQ0 hifchiicGEMRIBEJaked 086 afd hi®BEst uncoated
as shownin Figure 1. Test strip 2002 has the sane

subgbrtane098y; andsdeantdiwakingyebactrods 200etgandludesysacorpcoated portion

Ol Lind S h2R0A g 55 PR iy
hav ge fic€ tHeQltfec QP Mmikitéchts @St hde Beltdon! 2oy RR8MIAVAA different

illustrated 1n Figure 9. The nodified shape for cutout
2004otal dresvthah second wocdatadgpoetiac200ste 2008 to i ncl ude a

first coated [tian 08c, and. an fir.st, uncoat ed ]
0028 o et 10 i AsBelBruO 0 KistPia dsieh HHEo ot strip 5000
i ncl . . | . )
e By SE SR SRS A AR SRR i s

t 0 edylee820 isdllystracducich theeordictiot fayef suchtlearé ereawd syorking electrode
first uncoated portjon 2008u nust _have a djfferent

t ot avhigh kayerranceedbpritione d5ttedihI0 s maspigeiyredipgapaper simila
. Fedt than “See POt TN .
ot 045 sl i 53 TR S BA0R LS EALALBRY G 164 s

enmbaiglit BB a Bifst Wokking esaridei4002 and o Becohé merking@eleeagle004 have a
| ayer 820 is illustrated with the conductive |ayer

sucl§-shaps- eTest sripp0QBakiba garae sdishaige OnimselptiomlagcrdQo, reagent layer

SO AT S B PR AP . e
a geimfiéd SeoatthRGBloWwe fie Mbikink \eRectrade400264 irtdhede 4 st coated

both a first working el ectrode 4002 and a second,
wor portipned082¢ pudie find 0ncdatsdepogtion 4002u; and second working electrode 4004

to include a second coated portion 4004¢ and second uncoated portion 4004u. In
order for test strip 2000 to effectively reduce the effects of interferents, first uncoated
portion 4002u must have a different area than second uncoated portion 4004u.
[00063] Test strips 2000 and 5000 have an advantage in that they may be easier to
manufacture in regards to depositing the reagent layer with the required registration
and also any subsequently deposited layers. Furthermore, both the first and second

working electrodes will have to some extent the same chemical and electrochemical
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c-shape. Test strip 5000 has the sanme substrate 50,
i nsul ation |ayer 106, reagent |ayer 110, adhesive
wo 2008104862 hydrophilic layer 68, and top | ayerPdDGB2004/004574

test, strip 162. The dified geongtry allows first .

wor KIELPRCHIEh AR I ETIng SPRTIGEL LS FRsibinE gergtes gocuracy in the

por td 49,%%{5 Ay btk worR S leedoRAMbIAR sGA Fbel Hfhcoated are:
secgﬁ %r [ n%&g'l g?tﬂ{%(ge 4?004£t o i ncl ude1 gséigcong coated are
c oattkélsanos teactiond Gl ocandndedoeidetundes buted aphifferentrextent. Using a
4004u. In order for _test s ripéﬁﬁoo,tgyfftectively

r ed siBplemredibsationdo Frugtinnglay e dpilQwingibiquption, (G candig used as the
port | 400 di fferent area than second
uncggﬁg‘a‘mg‘oﬁ"f’%&ﬁ%%%’ss 00063] Test strips 2000 and

5000 have an advantage in that they nay be easier to
manuf acture in regards to depositing the reagent |ayer

with the required(fegisfration al so any
' Ié%si‘w%zﬁt hermore, &8t t he

subsequen@I:yWEeﬁ 3C
first and second r’ki ng el ectrodes will have to sone

extent the gsame chem cal and el ectrochem ca

20i RilefregEions pteviany i Atieid @idonigd atdaif kst whikéng electrode,
ensuring grater dgguracy in the correction process.

Wth both working el ectrodes having sonme | evel of,

uncodted iare unedstedsrerofitbasacpahwouiing clgeteade, oy, o8 B coated area o
el ectrodes but to a different extent. Using a sinple_.
nodithe fiest werking clegiieds, sl 7a,, T @ doater grdarmd gendbworkeng
can be used as the correction equation for glucose, G

VE FlgctrogE) (Eq7c) A A where/ / - ,ff=, A =is an

uncoated area of the first working electrode, A =1is

an uncoated area of the second working el ectrode, A =

[006643 COatEk AlvadtaBe bhe pids&it intinkibA @ thk abilifyodease &edhirdt and secon
=is a coated area of the second working el ectrode.

[ 000Barkingreéeciigde in dejermine thakthp seBpletreqevios ehagber Bag bren

abi |ty .t t rst and secon worki-ng el ect.r gd

o cuPihivdR Rt habi 1P in FEARRGF RO BEPRIAZE thesecond
beeRysiel Fdc@idtié Mof ddlY 86krattstthe rtéifdrént ciffect, Buttdan also measure
advantage of this invention in that the second working

el ecgluavde Fbis aloivy faroy metstascurhle resultderause dtglecopepeasurements can

but .can al so. neasure..glucose. This allows for a nore

accmﬁ&vgraggcgmgﬁéxggggﬂggmggaﬁg@ggges Burenents can be
[Omﬁgaged toget her while using only one test strip.

[ 00065] Exanple 1

Example 1

[00066] Test strips were prepared according to the first embodiment of the present
invention as illustrated in Figure 1 to 3. These test strips were tested in blood having
various concentrations of interferents. To test these strips, they were electrically
connected to a potentiostat which has the means to apply a constant potential of 0.4
volts between the first working electrode and the reference electrode; and the second
working electrode and the reference electrode. A sample of blood is applied to the
sample inlet allowing the blood to wick into the sample receiving chamber and to we
first working electrode, second working electrode, and reference electrode. The

reagent layer becomes hydrated with blood and then generates ferrocyanide which

21



[ 00066] Test strips were prepared according to the
first enbodi nent of the present invention as
w0 bdoamtxat ed in Figure 1 to 3. These test striPpPCT/GBR@4/004574

g S B Bl LI 80 Ehncniruion prsen

el egt fi.GahbY GG0RGE6RS deorisMRIne el safiph) appic oo 8%hd 88t strip, an

means to apply a constant potential of 0.4 volts

bet weiatidhef feiroeyaniderik megsuebdat  gdrens fad boHethe drsfrand second

.el ectrode; and the second working el ectrode and the

r ef é‘@é‘ﬁ&%e@f’@%‘%‘?‘ ode. A sanple of blood is applied to

sanp d d

(0dg89, 72" £ iy BBk ARpBhRSOr e HACKoRIEHIEAR do est

el eqtithomeng/Aeghnshsesarkplegindilent spilcdel, widhndanyafgdeentcef uric acid. The

el ectrode. The reaglfnt | ayer becones hydr aqigd W th

bl osacFRtedifaFrepeH dhaatiist wPEHRGH G4 IGmTiEn Dy FaHapes) shows an

proportional . . 3

P SR At AP HRo  1O SRR SR cation, Howover, he

aboubrréetebanres (depivred Bictriangtpd) eviagpisiptadessud BydEddation 7a shows no
test strip, an oxidation of ferrocyanide is neasured
as affeetrfrasmthefiperepmngunigiecid ponpentadipisecond wor ki ng

trode. [0 7]._Figure sho h r

(0GH68T e °F Fiimt® DT g B RTTR S opsa ST o EREGRAe tested
9l ughae ESHiddsO5RRSleSRIVIGH Wilkdd Wit varpigllexd of wfc acid. Th
uric acid. The uncorrected current at the first ) )
wor lpurgsebBestimgnripsias P40 megldlb glusgseds & shoshhakthggorrection algorithn
incr$ sein7curr nt at isgro tional tottheuic.1 to Fi
nci &1 BaRRiss ads pis veRd sy arratge i Bysore fpnegtigtidia, pirilar to Figure
( deqi Cihe dnbtrdcfdaanalefBat iNdHifstwoskifd _él@@:ﬁﬁﬁ?td@ﬂct_%% Y kinies) shows

2 .

7a shows no effect fromthe increasing uric acid
conaefitaredse ancurfD 068]s Eopntienal 2o theaws acldecopgenteatin. However, th

responses,of the firs r Ki.n lectro tested with. .
30 hgraind g eiiibinb e 5S uh Se itk e g wric aci
| ev Jjc acid. Th purpose of testing strips at
240%%7%%%{? ucose is to show that the correction

al gorithn of Equation 7a is also valid over a range of

gl ucose concentrations. Simlar to Figure 11, the
uncorrected current at theESPPBe orking el ectrode

[0?(&2@” Ct ed Dy FAHA" tﬁ? heBQWE c@He&tﬁgglﬁ%&ﬁén@ f$rUhtefBlents applies to a

is proportional to the uric concentration.
Howenm@e varidty 6Dk frads, stripsdnilt {cdepiing edhbymbodiargt eShigure 1 wer
shows no effect fromthe increasing uric_ acic ) )
concdsettesied with aestampmophen anggsabyic peid ok BT Lonegngration levels, in
met had..of . cor. [ r ; [ r t -
T B T by e BT s o
bui |dha@GRellicog: d@pithE pesaba dhdiErtY, Ofor Elugodetede]l weT0 mg/dL) or 7
mg/dL (for glucose level <= 70 mg/dL) was defined as a significant interference.
Table 1 shows that the uncorrected current at the first working electrode shows a
significant interferent effect at a lower interferent concentration than strips tested wit
a corrected current response using Equation 7a. This shows that the method of
correcting the current output of the first working electrode using Equation 7a is
effective in correcting for interferences. Table 1 shows that the current correction in
Equation 7a is effective for interferences with respect to acetaminophen, gentisic acic

and uric acid. Table 1 also shows the concentration range of the interferent which is
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al so tested with acetam nophen and gentisic acid at
various concentration levels, in addition to uric
wa@eiod/o4Hoz pur poses of quantitating the nmagni t BAEGBR004/004574

this effect, a.chan [ | uc ut put of .greater L
t naioebpind i aag i Qgfiots F5e T o8 i 3] Gfront comrection:
(f Oﬁqgét%pﬁﬁs eBY S ve st 246 nidId bl coRToflednit g 6N BSveR
significant Interference. Table 1 shows that the

uncorrected current at the first working el ectrode
Ws a significant inte rent effect at_.a

sho f I r .
(00 1 or EHUre b Satits At SO JERATSBET VPR OF RIFshiTip SO0 that s

COr reg ' i & filhi

oAb S Lo S ERALS BB ) AL e oo

of tahé chlidesdd imortkdt BEyipesEinraosiemiess mynieru dlestontrify 800 mcludes a

effective in correcting for i nter{e,rences Table 1

showabstii 50, peordnctiunlayen? (2 an irsklalign faysn 894 R reagenklayer 820, an
ef f ' [ ohRt.ernf  t : - 1

e RIS DGR St B s it e
al sqnga@y@(imhleerﬂmment ration range of the interferent

which is 22normal |y found in blood, In additigon, Table
[00074] so s Hoiest strin800mendustiverdeyes 8072 tscthe frstilayer disposs ongubstrate

is effective. at 24 [dL, gl uco ' .
[ o0090f crtiEiE tafeo et et ed r SERRE yERREERBRUERg R workineg
t eStelirbddsBDQ réfeRince 8lebesdcB10da b&oh@BeMaét 31364 fisst Skithct 814, a
| ayer so as cause physiological fluid to be expressed

and refetenec cantadt 816 asbdp deteetion 18wd 7i 45 showadniFigie 13. The material

manner, . Test st.rip 800 .. ngludes a bstrate 5 a .

condatd Popeoihre s S0p At PRefsToTayiPigeaducle layer 502 s the

rea%@xﬁ%f&@bﬁ!te@@s@ﬁp_@@aﬁ@%ﬁﬁﬁ?Sb@.\’_er 830, and a top

| ayer 824. Test strip 800 further includes a distal ]
[06072] 5 andnsulgsionayesB04 kcthé Secod ddyp1 flispesetl @stsubstrateS0. Insulation

800, conductive |ayer. 802.is the first, | ayer ., di spose
O I e BT R B b bl b PR oo
secqrdy sreg gg)grt%n%ﬁséé&ﬁ WolRingtlddtlodt sUEr ikt @orking electrode 808,

el ectrode a reference el ectrode 810G, a second _
contaad trefBreAce dedtiadst8 10 oviticictandeswettedreitiea Enuid. ddrmaaterial used for

816, a strip d ctijon bar 17, as.sho i.n Figu 13.

The lﬁsaﬂaéwpéﬁyeagé AGHNCPIFST W@n?%g}sw%éﬁn gwgf %9?%15 the same for

pr o -DEH 0L tive layer 802 is the sane

for %E)gfﬁgt?sgrg&s%ﬁ%g% ﬁggg@t est strip 800. [00072]

[00073) at | Reakent dayeBB820 isghé thérddeypmisposadeon wlibspats 60, fiust working
substrate 50. Insulation |ayer_ includes a cutqut whi H;yer820

may cheiredeS0%enditumee elacipded LY. r e matsriakused der reagen
. . L |
1P AR PRt shelinB FEQR UG 20 % e Sk Rt fint sip 62 and te

810 gwiyh gdp.can be wetted with a liquid. The materi al

used foi insulation |ayer 804 and the process for .
[0p074dt i ng Adhssivaldyen83Gipdhe fuuthilayer Hispasadeonfsypstrate 50. The material

used for adhesive layer 830 and the process for printing adhesive layer 830 is the san

for both test strip 62 and test strip 800. The purpose of adhesive layer 830 is to secw
top layer 824 to test strip 800. In an embodiment of this invention, top layer 824 ma;
be in the form of an integrated lance as shown in Figure 13. In such an embodiment,
top layer 824 may include a lance 826 which is located at distal end 58.

[00075] Lance 826, which may also be referred to as a penetration member, may be

adapted to pierce a user’s skin and draw blood into test strip 800 such that second
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both test strip 62 and test strip 800. [00073] Reagent
| ayer 820 is the third | ayer disposed on substrate 50,
wo 2oosi43a02 ki ng el ectrode 808 and reference el eRCT/CB2004/004574

o0 eas D los B st SR Bl Ay S 0RO g 10

bot t i t Ise R s AdReIIHE 58 of th
I ayg’?3 &gchL %‘%Etgggﬁ%é@r%? ﬁl%ﬁtel?dsdigggglsaéd on susbst r atg orHe
50. askb@bledtiest s@adp. Usade $26 maghe siade wityetheBa0inanldtinhmaterial suc

process for printing adhesive |ayer 830 i§ the .sa for

bot hs plasiic, glass, gné siligery OtrésCPngW'ing f%%@?aq?ﬁéi iﬁﬁ?%@és gfel and gold.
adhesive [ i i oD ;

2B e B e Bl ABLRYEE W 8 s can

| ay efun@34 IntBinatishal Apphieatfonrio. HCEGHEOMI0SGE4tmdiULS Patena Applicatior
shown in Fi gure 13. In such _an enbodi nent, top | ayer

824 N0/l 45 9R elnzaddifione lagoe 8 3theannbs fabrienied, &or ¥empriss X

end 58. [.00Q75], Lanc 2 ' . . )
o R B BT oA R RO e B cmationa
usempplisdtion NEIPCI6B0RI03684 hiid U.S. Patens Applcalion Nasdb/143,399.

t hat "second 23wor ki ng el ectrode 806, first working
el ectrode 808, and reference el ectrode 810 are wett ed.

ce 826.includes.a |.ancet base 832 that .0 .
100038 ¢ o €1 P BCT SRS b ok eS0T R ESine
826 wifVa t@?{ SRS EinVint dhRidii8t oRBhib Bifh@éid fhe fOMdweik st strips
such as plastic, glass, and silicon, or a conducting

mat eradydle ssilatie & us¢ wiithirestsr $0ewhichmatk tgsfisttip 62rtesi sirip 162,

d i pt.i f int t ed i I i

oo B 2 L P TR B 2
App lrﬂ feadiigRe MRt iR ToiBRL 2686 andidetrRal Ene&ton to the second

Applicatioi No. 10/143,399. In addition, |ance 826 can
be fabkingateettodd, thre focxtawpiking dycteodey oyl the séforence electrode. In

di e- st anpi ng t echni di osed i n the

af o PEHICHRT BFHeEd FPRBR ALt QRafT i@bnﬁp Sfprgpcagontact (15, 105, or
PCT/, 4 ] L@l

10/ fi@?‘ é{é“éé@ﬁ’oao%g]'&@g i 5‘2&? 4 %Afgueén%olql?]ﬁt E 2‘2}160 r 81iand the
showéfegnee eattat (5) Q05 rtred bpohnert v 4 becand geltagstsoiie 920,

an enbodi ment of this invention the follow ng test .

[00Y77] ps  nayhesepesprming ateply Firsh yeltagxurreolP sppipsriehpotential
are S tri . [ ' .
LSR8 PP Ry e Be R

Met gecoR@d@oliase Rlurde@@dtapphiceeseebadpotentid! Badrbaainghe fisst
forman el ectrical connection to the second working
el ectarlsing electreds andsthe yrferenpryclesteader &yane erbodipent of this

|03 hGAtg ISRt Bl Ap@EEchhf Pothu EPAGy BO R elidch s
816)50808 e Atdud-+d.4na! Invaloting embodingdt 9 is ihivérgion, first

contact (°, 101, or 814)and the ] .
potential E1 and second potential E2 may be different. A sample of'blood is

applied such that the second working electrode, the first working electrode, and
the reference electrode are covered with blood. This allows the second
working electrode and the first working electrode to measure a current which is
proportional to glucose and/or non-enzyme specific sources. After about 5
seconds from the sample application, meter 900 measures an oxidation current

for both the second working electrode and the first working electrode.
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reference contact (15, 105, or 816)connect to a second

vol tage source 920. [00077] When performng a test,
wo 2oosi43402 t age source 910 applies a first potePtT/aB2004/004574

bet ween the second working el ectrode and the reference

el ectrode; and second voltage source 920 applies a
TaHREPNGuRRlaBNGf 1aterforenbe PeEEimdnbe Usingsinddarettietd @nd Corrected
Clﬁ’[‘%?bﬁ? (@ and the reference el ectrode. In one

hotHreft—oef—tht-s—nventTom,—fst—potent] —ard

second potiential E2 maybe the safre Btghems for exanple
about +0.4 V. In another G ng @on@é tafbs |1 nvehtorgal
f i Mddepot gnt i Iaterfetenind ﬁencﬁmttaﬁm Eﬁ]8 yheentration range
different.| A sanple of %/dl_? aﬁ’g‘FTe chfeg t ftintétf€ent
[

second worlki ng el ectrod stst r%n g|el ectrode,
qﬁd@@—bﬁeﬁf —FerHct—C cocy O L OV UI WAV

Bararrepied, JeArpiammophen; \mf";?O g elects

Wosdkicestede| [e Gentidis Add mbasur® a_clir rent10vvh| clh is005-0.5
phegesctédorial tUdicglciccose and/0or nén-enzyne speci f26-7.2
SREdrécted TA@étaﬁ%Bheﬁs secongls Tfomthg sample 1.7
orreEi ”’G@E*ULApEL cindr o "[‘nﬁi'lii‘i'f’ 063705
J@PW@?@P%I PNUHH(ACKbATahI 9340 Sumary af_Int rfprz-ﬁrgz
Péofrestexbn deAtigtaminopheof r ect®d angl Cor ¥ct ed | Cur r edt-2
Qubmedted Ntlef@agRic Adiacpse Nay nal | Concentratijon Npote- 0.5
'@Bﬁéét&{ ent bBPlc%rb‘ié[ atfo wngye efrect s5 Congentrakl.ofp
hE b 5;%16“” > SO o d et ag 1 o2

|<aem@101@c1é 5 - 2405 le‘l(‘or rk ed )

700156(26(5 -| 7. Uridcdd r e¢t ed248et afi nopBBn 240
Uncorrected Gentisic Acid 240 12 0.05 - 0.5
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Uncorrected Uic Acid 240 8 2.6 - 7.2 Corrected
Acet am nophen 70 120 1 - 2 Corrected Gentisic Acid 70

wa@7008/0@=12 0.5 Corrected Uric Acid 70 33 2.6 -PGFT/&B2004/004574

rrec t.am nophen 240 59 1 - 2 Corrected

VVéﬁﬂ%ﬁ%éﬁgE@ﬁﬁ 40 178 0.05 - 0.5 Corrected Uic Acid
240 29 2.6 - 7.2 25WHAT IS CLAIMED IS: 1. A nethod of
reduci ng interferences in an el ectrochem cal sensor

1. dometliosli afgedushrsinterforpnees inragtel estroclheamicaltsersof cpmprising:
wor ki ng el ectrode, said first working el ectrode being
covered by a reagent |ayer; neasuring a second current
at g ) R Kiight 81 £6td QRBEnPRRER AL, SAH Firdi SRGRA
| ayer "partially covers said second wor ki ng el ect r ode,
sai d:la:&cdableln@ckvangilegmmagﬂdéayeaw ng a covered area
and an uncovered area; and calculating a corrected
current val ue representative of a gl ucose

con

coi dORELPUTd By b4 ol yERL Al SRMSRTRLR S8
2. Tegpenth aftfallglcoiérs %ald\sbt&mdlvmrkmgcblmd@csaidd;econd
current val ue is cal cul ated using the equation: -
i - ngielacrody Bavipga covaredaey aud an WiOVEsH gEea; wé i s
t he uncorrected current density at said first working
el ectrode, is the uncorrected current densityat said
secC Qarulh |ar¢6n'6ét6d3 birRge vAluk Sepréeneidiat 6fla glussedonsdit@tion
second working el ectrode andA is the uncoated areaof
sai dissgaonato wgsau‘l aejestbarer buwaid Baconened arrs stidseeidi ng
|nterf re Zeg_ln an el ectrochem cal sensor conpri sing:

Eﬁﬁ g%nd current at a first working

eIectrode wherein said reagent |ayer partially covers
said first working el ectrode, said first working

2. dteanetbodoheleinng, whdrtinsridosviseied current vahig laceﬂmrlsﬁed using the
uncovered area; 26nmeasuring a second current at a

e Bnd wor ki ng el ectrode, wherein said reagent |ayer
partially CT(%rstaid second working el ectrode, said

cov

secod wE, — X(WE, - WE,)

unc

where G is the corrected current value, WE] is the uncorrected current density
at said first working electrode, WE; is the uncorrected current density at said
second working electrode, A,y is the coated area of said second working

electrode and A4,,. is the uncoated area of said second working electrode.
3. A method of reducing interferences in an electrochemical sensor comprising:
measuring a second current at a first working electrode, wherein said reagent

layer partially covers said first working electrode, said first working electrode

having a first covered area and a first uncovered area;
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wor ki ng el ectrode having a second covered area and a
second uncovered area; and cal culating a corrected
wa@orosesi41val ue representative of a glucose PCT/GB2004/004574
concentration usjing a ratio of said covered area
ol MepiicppereePis aareg o v Rtk GURIE BhERAA
wor ki f@hg Sledirdle3saidb&bad N
saighggrséffgéﬁggffgﬁ¥s%§F3§£PEQ§%IC%Iated usi ng the
equabildng clesividatteing xwebnd covaredcireaCdd) a skcarRl yrsolvered area;
uncoated area of said first working electrode; nc2 is
an ##toated area of said second wor ki ng el ectrode; A
is a coated area of said first working electrode; 2 is
a coated area of said second working electrode; Gis
t hecslollagng £ doreedtadesuirenalales repfesestativeeofiarglucase coragniration

current density at said first working, el ectrode; and .
i s BiBg amelr oledider vetsdragsn todaidsinegveed agt it %aé‘ggi??& il said
wor Isﬂ'ac%%id %Vl'o?l‘(‘ﬁ'lé %%%troge%.

4. The method of Claim 3, wherein said corrected current value is calculated using

the equation:

+
G=WE, - [f‘—fiz—j x (WE, —WE, )} - (Eq 7¢)
f: 2 1

where

Acovl
fi= ‘A"uncl ;

Acovl
D= Aunc2 ;
Auncr is an uncoated area of said first working electrode;
Az is an uncoated area of said second working electrode;
A4

covl js a coated area of said first working electrode;

Acovr is a coated area of said second working electrode;
G is the corrected current value;
WE; is the uncorrected current density at said first working electrode; and

WE, is the uncorrected current density at said second working electrode.
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