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should be no oxidation current generated from any of the interfering
compounds so that the entire oxidation current would depend only on the
glucose concentration.

[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 thee
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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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, mmost
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di sadvantage of this strategy is that it requires that

t hetotal oxidiZing current measured at the working electrode 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 invention described herein is directed to an electrochemical sensor

which reduces the effects of interferences. An electrochemical sensor
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[00011] In an alternative strip embodiment according to the present invention, the

electrochemical glucose test strip includes a first and second working electrodes,
where the first and second working electrode are only partially covered with the
reagent layer. Thus, in this embodiment both the first and second working electrode
have a reagent coated portion and an uncoated portion. The first uncovered area of the
first working electrode and the second uncovered area of the second working electrode

are different. The oxidation current measured at the uncoated portion of the first and
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layer is illustrated with the conductive layer and the insulation layer.

[00019] | Figure 7 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 wherein a reagent
layer is illustrated with the conductive layer.

[00020] Figure 8 is a simplified plane view of a distal portion of a test strip according
to another embodiment of the present invention wherein a reagent layer is illustrated
with the conductive layer that helps reduce an IR drop effect.

[00021] Figure 9 is a simplified plane view of a distal portion of a test strip according

to yet another embodiment of the present invention wherein a reagent layer is
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illustrated in Figure 1, an electrochemical test strip 62, which may be used for
measuring glucose concentration in bodily fluids such as blood or interstitial fluid,
includes a first working electrode 10 and a second working electrode 12, where first
working electrode 10 is completely covered with a reagent layer 22 and second
working electrode 12 is only partially covered with reagent layer 22. Thus, the second
working electrode has a reagent coated portion and an uncoated portion. Reagent
layer 22 may include, for example, a redox enzyme such as, fo; example, glucose
oxidase and a redox mediator such as, for example, ferricyanide. Because ferricyanide
has a redox potential of approximately 400 mV (when measured with respect to a

saturated calomel electrode) at a carbon electrode, the introduction of a bodily fluid
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wor ki ng e e?troglf and knowi ng the area of first

a conductive layer 64, an insulation layer 16, a reagent layer 22, an adhesive layer 66,
a hydrophilic layer 68, and a top layer 40. Conductive layer 64 may further includes
first working electrode 10, second working electrode 12, reference electrode 14, first
contact 11, second contact 13, reference contact 15, and strip detection bar 17.
Insulation layer 16 may further include cutout 18. Adhesive layer 66 may further
include first adhesive pad 24, second adhesive pad 26, and third adhesive pads 28.

Hydrophilic layer 68 may further include first hydrophilic film 32, and second



wor ki ng el ectrode 10 and the area of the coated
portion of second working electrode 12, it is possible

wo o00sakaid ate a corrected glucose current whi cPCT/GB2004/004592
accounts for the effects of interfering conpounds

oxi hiydzeshiki¢ fith84.efTep layerl40 mhy Firgier trcludes a kaLyd1tioA 86 and opaque
perspectiyve view of a test strlf 62 accordlg% to a

f i rRrtighBddlpEstingt? hase fyseddni4 adsependovde @tdlmqul@s:trode side
62, 583‘5511111 ! ifn@f quc&olae S cﬂ%ro us%%d QE F{m . u a OWI g sections
8 pri s fifust ?

a ser consecuti ve step

dOVWﬂBcﬂéSchBey&iEe$espéctﬁ&t18idrs’id)ft@sn sﬁi;hsz maﬁ&e@@talﬂhe Si X
ers may be deposited by, for exanple, screen
[Ooﬂ:l”ﬁlht i nglnowesnhodimgens obthe preseptineerbiodi Wbﬁt[ratgﬁommselecmcally

' nvﬁnﬁlht%]r%m%igpﬁlg%lcﬁ é Ilséstl%)élalgsn Cgrégﬁ%%nﬁ %pﬂ%{ agﬁe Hred

adhasbodkmeyd 1thi6 ﬁweauésw @nmma smmhyawa ﬁﬁ&w a@ foPBxample,
| ayer 40. Conductive | ayer furt i ncl udes

fi rl@tlowmcn@omtecmlﬁ eloolyymbhwndormlmhsdbrm:polgnmpylene
erenc rode .14, .first cont act

ok BEG Gbiestey R P Rty o BonERE 85 b, HERCe Melinex ®

barsing whish isshiiFadtané@ by lﬁlm&ﬁﬁ Fhﬁ‘fs 'Sﬂﬁé&h@@S@H{a9 Yiso include

18. Adhesive layer 66 may further include first

adhasjopdiqredtigiwhishdo applied he snever hotiusides toamprdvlel inkladhesion.

[Oﬁﬁgﬂﬁi :j\ele}lﬁ)er @Iist &Wﬂr %quo n Inlfslpﬁsﬁa%ﬁed’ gﬁancﬁm ¥1ve ﬁlryterh 64 which includes
s ecRRERYAIRPaEdHoRe 1] $8cddn wofkih cé A¥&Foddq2 Weréﬂbret frode 14, and

i ncludes a clear portion 36 and opaque portion 3
Testriptetegic@bandd. In ddcosianed wich 8% mcmtntsmvemdmsa sae&bmesh with

di st al I trode and a prox electrode
2 i ogéls%'é)“a lﬂgn ?’(fi‘i LG8 may @&SF@%@@&W atefig S‘FBI"‘F’OW ggpmple, a
S eCdon@RG v clafboﬁ@ﬁ@fn' zp(?effnlag gE@rﬁ 1 it rel eﬁefference
strip 62 in nore detail I'n one ne

t heelgntmde may@mtbmouatdo stectatde, 5®efelsn&7iccﬁineﬁ'teldc&aﬂé ,¥r a quasi-
andelhercs Pieghode, Conghiciur e b4 e oot on fisaate 50 by using
| NVRRich PRintisy! Q%éﬁ%re%ﬂﬁﬁg?s? I%jt:beﬁ)gﬁﬂﬁ)ﬁ A8etrd1I&s plating, ink

exanmpl e, nyl©on, polycar bon
p oljytingydubhination ehepolal edpoy Hepwl,tloppah;d[:the fke. eSﬁtabIREﬁ@;enals which

7 orRexiied st rriaREi3yeats Bis AmiFdnis Bt Riniibiaierariee, Bgped tn
DuRgide, E&bba, rhnﬁ'ﬂllé"ﬁ’ke SIHgﬁteﬁﬂ’)Bﬁl tHPt‘fusqllﬁ&mt ot {llllég?ré@g ink layer

acryli ¢ coat’ing wh I's applied to one or

t o magplhayea height hetlwcesm drand [1 00 83dchns] neoré parsitulay bémvt\ahen 5 and 25
deposited on substrate 50 |s conductive |ayer 64 iC
i ncPATERES: andret e‘é@&r%?ﬁ?@’ﬁ@!ﬁé@w&a approxingialy Aé TRgfioR$- nfhe helght of

el ggd E%c%\?e lag o Qllrx @9@%0 g&gﬁxﬁé&ﬂj&w mfeﬁr}gmsc‘tgﬁéepc{f the conductive

det ecti on Fese
i N eyt iand thea:oﬁctuca&rty oF tHe tidttdial asedefod bﬁh@ﬁg halcbeduttii@Yayer.

[00(?362] used Ftlpst g(?negc% Iltl s%cgr?c} cegnltfclzlt 13S L;(r:lg rgfgrenig (r:on%;(c? 1 Imeay b% used to
electrically interface with a meter. This allows the meter to electrically communicate
to first working electrode 10, second working electrode 12, and reference electrode 14
via, respective, first contact 11, second contact 13, and reference contact 15.

[00033] The second layer deposited on substrate 50 is insulation layer 16. Insulation
layer 16 is disposed on at least a portion of conductive layer 64 as shown in Figure 1.

Figure 2 is a simplified plane view of a distal portion of test strip 62 which highlights



conductive carbon ink in a defined geonetry as

illustrated in Figure . Reference el ectrode may al sobe
w@2msst4er el ectrode, a reference/ counter el ece€DGB2008/004592

a quasireference el ectrode. Conductive |ayer 64 may be

di spheesition of il wiodkting Blectvydelld], nerosd meeking kleotrbdeg] 2, and reference

r ot ggr.avur rintin sputtering, evaporation, .

ol eBPFETdsdd it FaspRs to Miiah Fang 165 BalaHaN aYer 16 further includes a
chegitedl |} j it
nateﬁiaﬁgwaﬁ?%ﬁg§E§§%ingggﬂgg?&gﬁ%%ﬁ%ﬁregﬂFggg%?gﬂd2'(hnmﬂ
ar eldexpopel a portiodf filRhwoskting elleetssiesitOesdcond opeidng ielctrode 12, and
oxi d car bon, .an he like. In_an_epbodi ment of this

BT Thdg Lf WhHE R OF e g TRk Gt D frther ncludes o
bet We@Ncko@ PR 1MhOXRRS cultRE Sidf Wﬁ,cau(’ﬁ@t%i b tS’&H%\JFg%{‘LE and a
and 25 mcrons, and yet even nore particu affy a

apppoxinna cetoyt lengthdrds . DistabcitentghidttoW 1t doerespuids &6 iheevidth of first
| ayer .can .var pendi ng on the desired resistance of
t hewe%%ﬁﬁl??tvéeﬂﬁ%ﬁi reffanetRedmdadé s dusiratse ip Kegure 2. Distal

et gliba! f L | el ;
e 0 e O i o oring

r ef dectrode 10@ant acferensey/elbtrods 4d tdgetiedr eBtoximal dufout width W2 and
interface with a neter. This allows the neter to

el SRPHIRACHPUEIsREA G arectangular sertoRi Weicle Peraseolle width and
10, leﬁg(g e R K oRln lef%gtk?(ﬁ:dﬁ ]Iﬁ’ac@l{}gar{cgf\ﬁ{ etﬂ% %esg%t dnention,

el ect e 14 via, respective, Tirst contac

condistat cut@yt witith Wef posines cant addth W2, diAQ%&ut Td#@th 14 and
second. | ayer deposited on substrate 50 is insulation

| ayRpxigal cpteut jength &3 may aveiagesnestivssdimension of pepreximately 0.7, 1.9,
i ti A 4 h i n.Fi 1. .
20 e AL AR B i B9 28 ol BBl

pordlearodefl 0f refirerkt kleptréde 14)iafidd sétold iogtihg thetrd@s 11 haR a
of first worki 2% el ectrode 10, second wor ki ng
el detnese lepgthon &1, . and ASevhirk axay bg @baut 0pf,t1k6,aed fedonm. In

to j [ 1 | ayer rther

" AR 0 bR RO B0 AU KL negngtveen i
as working di¢vtiodg W0 end refigdidce dletiRdE 18XRAIREwEnReldiRd eRbtrode 14
first working electrode 10, second working el ectrode

12, and sacondrgrkingelesirede Fywhichmarbeahoub@.dwemt ed wit h

i Qui d. t (.. includes .a.distal cutout . w gth
[OO%“? pr oxﬁ%ﬁﬂg llf{))gé{léf)\%s fdom positaty ?Qfsa?r re@ﬁ?rg Eﬁyer %%Ag}?ﬁagem layer
L4 Z2nidl dsppsedona leastid Sustion 8N&Indubtbre 16¥6 163|and WiRMtion layer 16 as
width W corresponds to the width of Tirst working

el ebpvdeFipyresrd Figire Bdne sinelifiedmiane view aa distal portimned test strip

| oGy bRt o TR crfthifbnn HIGE Wrerdie SReRBRPAGR hishifzbts the
el qbitiodof aRgdeitasRl 2P GRthabafte t@%stt&&ﬁdéﬁélectﬁﬂgﬁb,%bond working

cutout wi dt hW2 and proxi mal cutout |length L5 forma
r eclestrgde 42, retecance alepinodshl 4e apdawulatitrelagedth Rewgehtdmat B2 may be

8]; e1§ gl‘?]e? s%?l%%\{gﬁai( %eg%flglle ‘?1%51'{18 gerea%g%ht \!Vﬂlth 30511 EP %ggggt tle%g%hhfé as
illustrated in Figure 1 and 3. In one embodiment of the invention, reagent width W3
may be about 1.3 mm and reagent length L6 may be about 4.7 mm. In a further
embodiment of the present invention, reagent layer 22 has a sufficiently large width
W3 and length L6 such that reagent layer 22 completely covers first working electrode
10 and reference electrode 14. However, reagent layer 22 has an appropriately sized

width W3 and length L6 such that second working electrode is not completely covered



di stal cutout width W, proxi mal cutout w dth W2,

di stal cutout length L4 and proximal cutout |ength L5
woreapshssaes a respecti ve di nensi on of approxi mat BE/GB2004/004592

.9, 3.2, and 0.43 mm In one enbodi nent of the present

i nveith feapent flayes 22 Wit stich@ setregiol ssdend Qorkied GE&RSR 12 has a coated

el ectrode 14, and second working el ectrode have a

r espElen 14 andragrumcegted portiops 12m8s illgstygiedin Figyre e Urisoated

0. . 4 ith the present.
i n\%%orl{ttl&g . ?ﬂg?%c?erlg &’ éﬂé g??]gﬁ(?g&gaggfl’éﬂgtwgﬁ%eeunﬁg?tﬁig?ﬁmns 12uhas a
fi reingwadthi Wo a6l @qéngdie thab betréspbadsan econli 8irking @letdode length 1.3.
and between reference el ectrode and second workin '

el et # BeRElippiingexpmple aving 9udthoV4 mayibepbeuthd min.| hyere

depgsi ubstra .is. ar ent,,l ayer .22
e b 4R Fyailicnh et R IAR 22 Tl wipdgy cnmme
conglidie b, Yér dxawple, thcastoxiiagd |&P®¢giu@&§%rdeﬁ§dr65&1\é’§h (vhhere PQQ is
Figures 1. Figure 3 is a sinplified plane view of a

di sAcrosyRx fop pywelotqunolinerquinose) anstoredpnmetimtartyact s, §or
enbeg(g&'ng%n%ergf t he present invention which highlights

t he”posit

_ FonGHt eeagent | ayer 22 with respect to first
[000@51; ki ng TegBtA] %eﬂ&foﬁ%mﬁsu\b@wé Bg i@i@&%a@@lg&@p 66 which
refere

nce el ectrode 14, and insul ation |ayer 16:

Re dyelndes|azljrst adhesinapik24.r sebendsiithpsive pad2, end atigtdadhesive pad

T i ERRE edof b a8 Bhser e rellao T punmte
i n"x@éﬂiﬁ@? chdnSRG e o HabOEMERYo QA inv%nt?%ﬂr, ?Esg radhesive pad 24

reagent Tength L6 nay be about 4.7 mm h a

enzodiseqont adliesivegadr2égnat bé disposed on substateiit sucktex ndither of the
has sufficiently |ar Wi WB and |length L6 such

* na ittt | Rihedreadhf Gkt 24 oo Bieembedingats s i mgent

el agidnfeR whbr: thebeHsR -

| ayer n22 has an atg%)r o%rﬁflg%%q)% rt(g?gfe \(I:\? dt ?é\%ﬁeglﬁ{?%g Handor

| ersgedndlahesingthpadi Pt mgebodidpesed lonsgbatagci( adh these ivatverlap with

conpl et el vered 9w th reagent layer 22. In_such a

S CAREET ) 2an o 0 SPRPE<ar B GEroMARYATpBAOBEVe layer 66 has o

PO el BPo Addfou P P HALPEsE h dhRbilk BRSr é@ﬁ'lazﬁi%ude a douBle sided
gort i on u nay be

illustrated in Figure 3. Uncoated
i n préseurs kapdiefadhesve, adf drgtedsadhbsives hoataotvael pibesivQns

12y, has a,.w w dt h apd a lLength that corresponds

to l@f‘é’_&@ﬁ%ﬁ‘_%&%ﬁ% O Py ?‘EG%‘VF SRR (¢ Glosguilled in the art. As a non-
no . B X3 -

oA EBIE TR L b0 R TBY A s

r eagaitivel adhiesiv@ichny, fonetantide a watdobased agtykc Sopolynas pressure

He g BGRHEEETY WHGhds REmPE Al Heleg fpmctape Specialties LTD in
gg rﬁf?‘g’?ﬂ%’ Rl ?(iﬂgﬁo?r?&%}t#%%%ﬁ. redox nedi ator such
[00036] The fifth layer deposited on substrate 50 is a hydrophilic layer 68 which

includes a first hydrophilic film 32 and second hydrophilic film 34 as illustrated in
Figure 1. Hydrophilic layer 68 forms the “roof” of the sample receiving chamber.
The “side walls” and “floor” of the sample receiving chamber are formed by a portion
of adhesive layer 66 and substrate 50, respectively. As a non-limiting example,
hydrophilic layer 68 may be an optically transparent polyester with a hydrophilic anti-
fog coating such as those commercially obtained from 3M. The hydrophilic nature of

10



exanpl e, ferricyanide. [00035] The fourth I ayer

deposited on substrate 50 is an adhesive | ayer 66
wokdosh4i4nc| udes a first adhesive pad 24, a secP@GB2004/004592

adhesi ve pad 26, and a third adhesive pad 28. First

adhbscoatingasiusdd iare dssipnnd saphEshecauspatifagifitdtey fllihg of liquid into

wal ] s of .a sanpl e receiving chanber h one enbodi nent

of Ppimple sestvinghamesn, first adhesive pad 24 and

Blese | ad 2 |
O g ey R My B RRAEA R SHIE LG e

| ayimelud@?.a dieargpoeidies6 anbaaqnepdrtion s bhHlpiase M Figure 1. In
invention where the strip volunme needs to be reduced,

f i raseordafiee Sritteths paesent invention. top deyisn4Q ibudey a pplygsteiswhich is
na [ ere ;S 0 | a

i ¥ o RAB SAcIAuPLBAIAL Sty UM IP 15" ByeR 48 bl gpaque

| Npertions8 whitheé®ipéehd ayee bbb wisigh dbgred B caifiradddfiin bIsbd is
m crons. Adhesive | ayer 66 may I nclude a double

to O
si dadennedh slpap periesi3; Vduslousiaser tg virpally cerfirm that the sample

< OB BURE S L TR gt

t heldgtinciéionaine QOAI Ahd if the PrRRR @eataaasily m1di3P ek ilfifitrated in
may be formed by screen printing a pressure sensitive
adHézi98. such as, for exanple, a water based acrylic

' ey dbesi ve which i
toof8P 0 Y e SERY i FlBedit i A0 Lt i Hite? D mayrhave o
;I'_r ifp?ﬂsibl@@lhivﬁbacléﬁ'ﬁ 1Rl rdieBed8R 27 alal B8R )n a ii@@i@%%p%—gh?d move a
i

h | ayer deposited on substrate 50 is a hydrophili
| apertigafithe dissolved xedgent dayer over theyahcoptad poutiohs I 2 @Xsecond
and secon rophidic film34 as illustrated. in .
Fr QP EEE S AL AP iy areM P e Bikggiedgprions 12u would
S aPoanéREGRI anl Aad£da TRt 4SS alsh FRp¥RLdnal todRdglubdsor
of the sanple receiving chanber are fornmed by a

porconesmtratiom dhkis iwoald dggredeghe abilitysaluse mathentlical al glorithms for
dvely. -limti Le, d hi.l i

| g ot feerpet ofinfiforen P i, oAl imafy i8Bediment of the

Wi tobesBnt M Mr2idR tehSer Mylel 29 sitRd bd@esiitel tA8istdI0SH such a way that it

comrercial |y obtarned from 3M The hydrophilic nature
of does i neigeate teguriceated edrtions § Pre Bersixgmpld, regentgay®?22 may be

ot Eely G the B arorkipe B HqdemiEsont Rodie Flesapde 12, and
| ayeferefepBIRE &It NorSHRPE AR hieRedife ?gd&‘t)ﬁla{ AYEiAY the migration of

whi ch includes a clear portion 36 and opaque portion
as didsplyed reagent layerB2gure . I n accordance with the

[00(&{2?@ ﬁ nit gﬁl gl\{'t%re]:}" ier%g(’)ditm%%t l)fa t\{xee i)reggnt Iiél&eln%gg gs ﬂlugt?;tgf lsnt Feitrgure 4, the
embodiment illustrated in Figure 4 reduces, and in certain circumstances minimizes,
the immigration of dissolved reagent to an uncoated portion of the second working
electrode. In this embodiment, second working electrode 102 has a C-shaped
geometry where 2 discrete portions of second working electrode 102 are exposed by
cutout 108 as illustrated in Figure 4. In accordance with the present invention, reagent
layer 110 is disposed on only a portion of second working electrode 102 to form an
uncoated portion 102u and coated portion 102c¢ as illustrated in Figure 6. Uncoated
portion 102u is adjacent to sample inlet 52. Coated portion 102c¢ is adjacent to first
working electrode 100. When applying liquid to sample inlet 52 of an assembled test

11



coated on one side with a pressure sensitive adhesive.

Top | ayer 40 has an opaque portion which hel ps the
was@s/oglaser ve a hi gh degree of contrast when bPODGBR®4/004592

underneath clear portion 36. This allows a user to

Vi sstidp I §2,ahe figuidwiih dlowt fhem Samplebinle S2 td/EdagdRHRLET02c Sintil all
sufficiently filled. After strip 62 is fully
| arfil¢riiodes arecovered with Aiqnidy Byipesitianing inreated portzand 024 upstream of

th - r£: le . 1nl 52 as.illystrated i.n.

B L L T e
| || miigkdthioad unBoddpirien 108, MEhis BibesadhdRafeRlafcal algorithm to
drawback in that reagent |ayer 22 may dissolve in a

| | gPeratehngemovan effsets of ipferfetents fofm theanelisyrd|oxatition current.

gent Jt.ayer, .over th ncoat ed porti.ons 12u o cond .
oGS ng LB SR e Oh PERR e BRHI ARG iR 153D 1621
OC GHinufalierea e §l nAGhdr seifarke YesWBiip(b22d xS Ept TRAIKKLE adFeometric or
oxidation current that is also proportional to the

gl weskienglaheagasiianiconductivé bayaolidd ad égpkatien tdyer 106, bid yreagent

57 T B FH ST DO et
of G@Byd}[)?l’oﬁﬁﬁ layeP§E Rhd &5p lafGMERE HeAWRE a2 %ém@%tgp ?ﬁbodiment.

desi gned dissolve in such a way that it does no
m grest sirip d 62 hevafisst sido ¢ iand secbd sidedo, edatab Electrodeaiteris, and a

o1 SEPP LB IE G el e ind scoondtest stip

I efepiiRafRerft!0? tld RERNPIMvERLINANEh & eldMtdt BN E sBEER Structure which
that mnimzes the mgration of dissolved reagent

| ayee dawied Q0D 88)samefelantdné numbbotidmente. df adalezops elsments between
invgntion as illustrated in Fi e 4, the enbodi rent

| 1 BSTPRGuS s g srbodimeath vk itfetenl i {Rieicoihg olements may have
Ci HESERASRERS bl BU BB RA witlg di . regefrﬂe%n%b@l{ %g!fyx%%vmg
reagent to an uncoated portion of the second worKking

el eettropd avill Idesaribie sheerrhpmdtine htyers ©f tashstripd 6R iimmore detail.
retry where_ 2 discrete

ctro 02 has - shaped ge s
(00T | one o5 THSEs U OUGET A UBIrE PR s (i i Eits dempsited on
by sardiRi 53 8% ofdudtivk bskf PELRNIA il Sird wiin ellectrode bOO,

accordance with the present invention, reagen§ ayer
i s sdédosattingrel@iroge 20 oeferenne electsatzoltd, fisst kortget 101, second
el ectrode 102 . tq form an uncoated portion 102u and

co élpgf&dp](ﬂ% fi%r @g}}ceggfxﬁafﬂ] ug‘it, %tgpidﬁtepﬁl%bzg. 14. In accordance with
UngRab@ekn? %Jeh%hd %Q&!‘éeﬁ ﬁlg@ﬂhﬁﬁ%telﬁ\?siﬁﬁpmmegrrx krlﬁhg)te uS&t to deposit

Coat ed portion 102c is adjacent to firs
el eahatedd shbiDas, Wrexampll, y cogductige cabéwinkdfpldefihed @onfely as

Oféﬁ\? assen‘%l,ed t est 1lstrif 162, the Iit&uid will flow
f r Siwsbatd 8 igred. Bustcontaghi Uy serondicentaqtos, wt referegicp contact

105 may be used to electrically interface with a meter. This allows the meter to
electrically communicate to first working electrode 100, second working electrode
102, and reference electrode 104 via, respective, first contact 101, second contact 103,
and reference contact 105.

[00042] The second layer deposited on substrate 50 in Figure 4 is insulation layer 106.
Insulation layer 106 is disposed on at least a portion of conductive layer 164 as shown
in Figures 4. Figure 5 is a simplified plane view of a distal portion of test strip 162
which highlights the position of first working electrode 100, second working electrode

102, and reference electrode 104 with respect to insulation layer 106.
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el ectrodes are covered with Iiquid. By positioning
uncoated portion 102u upstream of the liquid flow,

WO boos/osd4mpst entirely prevents reagent |ayer 1BOT/GBROGH/004592
di ssolving and migrating to uncoated portion 102u.

[00043]s enaDhethirdhgyeratdirived o€ ahbseh@P0iih Fipukd4 ACCihSdnelayer 110
renove the effects of interferents fromthe neasured

oxi Setitlt reagentdaver 11 Qoukiegnosrd gupideast p porionef phidistive layer 164

per Vi ew t . st stri

"o RRERLAR 105 o AL bR o e Bie Sitafd Bime view of
excéipfal pdréibn bhekestuds e6DR/RBRIiA fo e sRORl %ﬂnﬁ@&haﬁhé‘ﬂﬁ@ﬁresent

to a conductive |ayer 164, an insulation |ayer 106,

an dlné(elrt@a\g@wh highlights he, posisiontaf ecagentdayer é Wb withmespectd first

hy etk . 1035 Fodkiie FE0RRe {2 st eciade 404, and
t heinkilhdn Biéd 1l1’)6e ety ¥ lf@ﬁby 56 Id the 3@% clas r&:tzfrﬂg[esﬁavmg a
si de 54 and second side 56, a distal | ectrode sid

58, reageit width 3%] hrand sreagent dehetisLite mne Ietnbedumdndoﬁﬂlwonventlon

ST [ Gy bt Shorl T DB B erRy Rl v ot 3.2
Wt fnS | Hial pRéfefibd %Bwlﬁxeﬁmﬁhe ﬁf&erﬁmhﬁgn Wedolnd 1B6er §20%as a

el ement nunber and name. |f anal ogous el énents between
th esufﬁeptetomdﬂlewﬂégnd bemgﬂprﬁmwhuthm méagentrlayedil 16 eomeplietelyncovers
stry y have namne,

G oo R Aol TH el ihonam 1 d2irasinoterdues Flseipest g but

seCideanst dvit uildael bBﬁlohle)zﬁeS pective I ayers of test
strip 162 in nore detail. [00041] For the strip

[Oﬂg‘ﬁﬂﬁodl rrd(;lgunel'ﬂ lsﬁtsnapldthdlspgarﬁ yewef 4 distd @oil‘tlonsﬁ altasy gtirip according

eposjted op su ate is conguctiv ayer

wht Qs b aEEN ot A Pk i e GHIE GRS ckhhgein a reagent
WOr i8G5 B8 Hen L f
cont gct ) 1(1)11 secohdﬂ%%orﬁl?g%tt%e?o gll}}g&{rt%?tq ?Fg‘ge goﬁg 7 does not
1053h0wr1d81ﬂ¢tmndayhfﬂ 661 Tbis Helrs dhﬁlonktrataﬂxembdchrmee mlztti‘d)nshlp

resent ent| 0 a reen. nesh with an enul si o
pat by FmyouE BN B2 e e PR Vg Nl ddsropndemeats

ex [ in a defined geonetry
as qlﬁlpIoﬁa%ur@acggg&?ﬁ&ﬁl}%ﬂ%g{@g%&l I:OE t contact 101, second

cont act 103 and reference contact 105 may be used to
|l ectric |nterf e W a neter. This allows th

004l 1 % Hetrp cp P@*ﬁ@&%ﬂﬁﬁ@ﬁ@@l%ﬂﬁ% ssulgiipn aygr 106 is used to
el egdinedR \;ﬂ@}: ofSthé ﬁfk? 8%915 i%cﬁ‘[)@é:fdd) g&o (? o Sl?ﬂgelecf‘trodte 102, and

reference e trode respectrve,

10 Irefes@ce eitcody HElt IﬂﬁiBatloatrldye"r dhé fattee ivtudeas tutd6108 which may
[ 00042] The second | ayer deposited on substrate 50 in
F. glmve af-shappchgitnchire shshoggrein fogure i 6 &iutens 10&9wosqmportlon of

U gx%ﬁ%q&&n%‘de h Gﬁ%gccﬁadg%ﬁdn%nd@cqroﬁg %if %}ﬂi ¥e%ere§<¥ dlectrode

104 which can be wetted with liquid. Cutout 108 further includes a distal cutout

width W11, proximal cutout width W12, a distal cutout length L14 and a proximal
cutout length L15 as illustrated in Figure 5 and 6. Distal cutout width W11
corresponds to the width of uncoated portion 102u. Distal cutout length 114 is greater
than the length uncoated portion 102u. Proximal cutout width W12 and proximal
cutout length 115 forms a rectangular section which approximately exposes the width
and length of first working electrode 100, reference electrode 104, and coated portion
102c.
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in Figures 4. Figure 5is a sinplified plane view of a

distal portion of test strip 162 which highlights the
w@omsoisam of first working el ectrode 100, secoPdI/GB2004/004592

wor ki ng el ectrode 102, and reference el ectrode 104

[0004d]h 1 eslpectortignce it the pﬂﬂeﬂt&yﬁﬁudlﬁlﬁhstaﬁbhﬁﬁﬁmth'ﬁﬁﬂ pr0x1ma1
third | ayer deio& ted on substrate 50 in_Figure 4

r ea‘@léfﬁ—tt widihalV 13, 1dbstal rutout fepeth lekdpandiprpxifngt cyoptdength Ll 5 may have
o PRSS 0P S5l BRLIAGD 18] 0508dUEL Y G plye! 164

a er as s i guré Fi gure

[00547]3 a S éﬁb&ﬁnﬁhmﬁlmew mfcoated pStt@h 11901t reffert electrode
test strip 162 according to the second enbodi ment of

t hel (4 Eiss6 mtorling eleeireste b &l gortpd NogHns 028 é\ama% respestivefiength of
1
or e Bag Mo atd BUS W RPRC ngh .71 0 4058 Pl Jiggrrode

el espatiad 811 0a digfadcd Wb@iﬁrﬁﬁatb@)ﬁ@rﬁloﬁ@mu Rebgfatndeay@trode 104
be in the shgge of a rectangle having a reagent

Wi dWKlCh\ImEG' barb@tvaeen gerit-2 toehgt mwné mor¢prghdably between 0.6 to 0.75

enbodi thi.s ent e dit h 3
C b e sht e s N B disties ERRE R s g o i T4 3fa firs
MM whikirds élé@lfoﬁé neg: ﬁﬂhféﬂ#é&ﬁ _bated péﬂﬂ@n ﬂOEcSﬁﬂI first Workm%/\?lectrode
i nvention, reagent Hh%l 110 has a sufficient wdth

g

andl OOe\MlgptCh mgyé)@@homt alyelmuld by noted thpt gl@ntpcp@ sphging S11 is
covers f ectr ti

028 g e 1 SRciel e LR bl R s L R b Eliagpting o
unceabedd BQx”tfth’OZ& Ogﬁdlt{oQQQAéﬂectEd)&Us‘pﬁmﬂg B$1 ih greater than S10 to

sinplified plane view of di stal portion of t est
st rdgsreascthe gossapitity qfheawnﬁemrrtéatbemg dtﬂpesqdrcwmpated portion 102u

| oy Bt el o LB g0ER GU iyl 25 lver i
CONMBSkivER FpB Lorbstrip 6 ithd sHAEalil: o8 myﬁrst strip embodiment.

i nsul ation’l ayer hi s hel ps denonstrate the
c o nﬂhmmelatlefe pesition amtshape bEthoediresivedayt 66, ydraphdic 149268, and top

e} .2C i ch was hi dden underneath
theaﬁ?f ﬁﬁ‘ﬁ %fE@g‘rllg re\Q‘gsul ation | ayer 106. [00045]
[oop@4] the ﬁlttﬁé BBoRaRhEMnhe idvlex%ﬁinﬁﬁhﬁﬁtéﬁn@@ﬂé@ t‘ﬁe gt-shape of

Insulation [ayer 106 is used to define the wid
th esdcomcktvoﬂmgwlexgro&ib 402 mog de paially aternd sovdrak thmgnder in which

el ectr. reference el ectro atl
i et BT SeEndaBeal tamota oS bR oy Yo
Ta1e0AREd 06 LeREd L %1&{%?&41@@1 ahd¥hEh B8 & Ilféorhen @ezc%%
8 exposes ‘a portion of first working el ectrode 100,
s e cdtetnative Kot efiretcw orithe el@Bpdaibed amfm@dcpe@mhﬁ%mtmld be

104 whi.ch can be wetted wi.th |iquid. Cut t108
£ ur SIS AR R Sfersneg dpotiode 404 wtick i dgsplefrom A IR degp

g?gﬁ#%ﬁﬂéh% N WlsecBndlithih @nbo it (leSRe il 162)aN8stAited in Figure 7,

the electrodes are arranged so that the order in which liquid would wet the electrodes
would be uncoated portion 102u, reference electrode 104, first working electrode 100,
and then coated portion 102c. For test strip 162, coated portion 102c is farther away
from reference electrode 104 than the distance between first working electrode 100
and reference electrode 104.

[00049] An algorithm may, therefore be used to calculate a corrected glucose current
that is independent of interferences. After dosing a sample onto a test strip, a constant

potential is applied to the first and second working electrodes and a current is
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cutout length L as illustrated in Figure 5 and 6.
Distal cutout wwdth W 1 corresponds to the wi dth of

W@ pmeasaw porti on 102u. Distal cutout | ength LPCHGB2004/004592
greater than the |l ength uncoated portion 102u.
Pr oxeasateddit uth elstidddes WAt Zhealivdt Wwordtidg@léctidt Siherd rea@hbicovers the
LI 5 fornms a rectangul ar. secti on which approxi mately
ex p%’é‘é"selﬁ%d\ﬁ/iaﬁﬁahﬂlﬁ%@u‘r‘@ﬁ@ efuasioncan Be ugsgdrtR idaggribe the components

oo g8 ey BT Lo dance w ih the. pr esent

i nvention, distal cutout width Wproximal cutout w dth
W 2, distal cutout length LI 4 and proxi mal cutout

|l ength LWEs=fay Imave a respective di mdFgildn of
approximately 1.1, 0.7, 2.5, and 2.6 mm [00047] In

t he enbodi nent of Figure 4, uncoated portion 02u

r ef whera@d, 44 detcuaae dbAdty 4t itHeSﬁrsN\ﬁ)bﬂkiiﬂg]el@dt%E,rG(i‘sﬁthé fQIQnrent density
0

and coated portion 102c have a respective |engt
LI cueltp ghicoge which isrigdependenhaf interfersnises, abd s, 18 1, curedt density

0.4 ctr.ode . .spaci.n |, 1.is a distance
0. Auue Bt L LS BLARAS SRS T B 2ol S
[000504 Whi cAt diY¥ecBRd %Hﬁﬁgéleé’tﬁﬂétwlﬁelgistﬁar@dlg@omd 1l reagent, the
more preferably between 0.6 to 0.75 mm El ectrode
s pdelloying|egnatipnzeag bs nsgide desribe de ¢osimments eontributimgtdehe
104 Xa&;ag. ficr st working el ectrode 100; and between
coat IBBrW > 102c and first working el ectrode 100
whi ch may be about 0.2 mm It should be noted that
el ectrode spacing SI 1 is greater than SI O to decrease
t he posd¥E: Fid y lat +rleagent di ssol ving (Bg@) mi grating to
uncoated portion 102u. Additionally, electrode spacing
Sl 1 is greater than SIO to decrease the possibility
of WIRRGEM, id @Y firrdnt AeRGlyH tHll SRRSO R h L HNCRARNE Thd 1, i
portion 162‘u because ofﬂy\r;igri atirons I n the prlanfgill nlé"c is the
pr svesat dempity dusuo interféremaeg bt the pottionayfarwarkingleldctode not covered
successi vely . di sposed on.strip.162 in the sane nner .
as "PHECPETLL Ag?‘ingtb"ee%%“ﬁﬁ?ﬁ of é)r?ssvtawwoawn?? ide using
andighenersls of RagatResingerol ASrsBfd Qé’cﬁ‘lﬁ%?ﬂn%%le'cﬁ‘éf@é; but then
68, and top |layer 40 are illustrat eg in Figure 4.
[ O0beig]uations hest endvudt foe fite diffetehieuricoatedtiteasn i | | ust r at ed

1000533 ey st FRRC L B0, Hatdaien GrqeRIfipd which
Whige§eribedl Hie%l?ﬁ‘%ﬁsﬂig‘élﬁ&w%éﬁe(h@ ltﬁ&k{{&g%ﬁn}éﬂ% ﬂlegz%atfg Bortion of the

uncoated portion 1 I'rst working electrode
r efsesamd veorking elecwade did4he andatedgortbadfahle geohd worklf}Peectrode.

In the alternaiive format, first. working el ectrode 100
andtis GB?YQ&I%? t%hgti,]thg Gﬁ@%@l ogpcfg@on current %ensrcy measured at the coated
portion is the same as the current density measured at the uncoated portion. This

relationship is further described by the following equation,

b

ICOV = —= x Iunc (Eq 3a')

unc

g

where 4.,y is the area of second working electrode covered with reagent and A4, is the

area of second working electrode not covered with reagent.
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equi distant fromreference el ectrode 104 which is
desirable froman IR drop perspective. In the second
waeoosp4ambodi nent (i.e. test strip 162) ill ustPer/es200a/004592
Figure 7, the electrodes are arranged so that the
[o0e82¢er i nt sHoukibd Adied thatnsbatedpbrtiohe 1Bl a6t doattdHovisuuk d2c may
be uncoated portion 102u, reference el ectrode 104,

fi rhave ppmRecitycaracieneiad 23 doe 2athdeot Héreogtsdipeeiqrs ARy g oxidize
10 t
13t BB A3 L BRI AR 2. 10 coms,

di shoated 9oh@hvm Raih bXidizeWidshghdeiheferentte Bdfusamitvas
reference el ectrode 104. [00049] An algorithm may,

t hesxperisnentplly fwgél ﬂtaé ugegatad|parteons 12n PK’é‘éiteé énteiferenss en a manner
gg?&%&%&p Z%ﬂ) a.](‘ﬁ%lt g%gﬁd §rt18{1 lbgtl %s?brlg ]Pre@'f ot e proportion

COI’]

poteFmitbdbrehtScudiRpt meshuted dvlmilifat Eédon@ %rmg elRekr ¥y L. Mthis allows
el ectrodes and a current is l4neasured for both

el dbe paalbourmnt mvasured a:,ttsemdwqr@ngle&,etrp@@ b2 sy gorrected by
; gfsggél\%qgég lgﬁ:(g%%\%t@gtﬁlf §§§ ggugléeglg e}?lk%‘ etrrﬁaodment of the

c Ofﬂ?éﬁéﬁﬂ'ﬁﬁerﬁ%ttﬁé Ridbiofid, 1o J, AfyDei B deARbEMIT BN ko S, 4ad is
(Eq ) where WE is the current density at the first

vvo ricéfierpbll about Hde M@k detalie desgribiagthisisradiempatidal @lgasithm for current
gl ucose. whi pendent of interferences, and |
i s CHi Ctb‘l?r"rv‘ilth ‘geéﬂﬂ?eﬁ S%ertsg {9t er f er ences at the

[0 m&t i on Iﬁfan%1tW‘ﬁEtl‘f‘i/er@nl’?dd‘i‘l’%ﬂitQ}ﬁ“L ehSHURNERVEALOR, fh%@ﬁt%ﬁérent oxidation
[ 00050] At the second working electrode which

parduitaht densitwmesirad 4t the @atpd porticniteay bd dhﬂ\‘mmgtheq theet qugnent
can, be used t crlb

t heleBs; o‘HFQSBW oat B%tl lg%?gg 5 ont r I\KEQF gﬁiment or

t GG Gat o‘iiﬁﬁﬁbﬁ ¥E ﬁ%er?é?&t@@c‘tﬂ@%a‘(ﬁﬁﬂré% eﬂn%% 5@G8rio, the
andl is the current density due to interferences at

t heprprentd effe oxamediatdrnoay edvinco the onatation vEingaifengncks relative to

rea ent . ternat e odi nentg of the . .
ol R T GeSe: SrEnr the REr e BasaTy agsene

C 0 %bﬁ&)(feg’ Sudh R HylifoxVetRNTeARIB R aPREKLRE 1R BXEddtiBH O interferences

but then the equatiohs Tust account for the different
unaelatiegtosthe ascoa[:ddfmwpﬁl' Deredding ohltlee eeffppnbets afcluded in the
i nterferences, ation_is fornul ated

ich. . .
deSEPEeBEIEveIEtipl PaTiHbY s b5 SecRBe oy be FWP%?%e#émossﬂe that the
Curih eikreat o;hh@u oRkd: M@%ﬁ/ RRaRbed A SR oWﬂ‘rhgﬁbe more or

el ectrode and e uncoat portion of the second
wo rlkdsribarethe uhccmﬂ@l portion. This behavior may be phenomenologically modeled by

re-writing Equation 3a to the following form,
ICOV = f X Iunc (Eq 3b)

where f is a correction factor which incorporates the effects of the interferent
oxidation efficiency of the coated to uncoated portion.

[00054] 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,
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It is approximated that the interferent oxidation
current density neasured at the coated portion is the

W@ 2008/08814 he current density neasured at the uPCDaB2@4/004592
portion. This relationship is further described by the
foIIamﬂBg)eqMahw@@lmBa3umhﬂﬁﬁmAMhﬂlme?a&g&n@Zm§G@pﬁﬁon1cma
wor ki ng el ectrode covered with reagent andA is th
ar e2¢ ERrranged fe thedpleowige doset r ode not covered wit h
reagent. 15[00052] It should be noted that uncoated
portions 12u and coated portions 12c may have a
respect i ge= gma idenot ed asA and A Uncog@qed portions
12u can oxidize interferents, but not glucose because
it is not coated with reagent |ayer 22. In contrast,
co ord | c and
e P Bt on At B QBB FRERR APy 4o ickt Bagon .
uncoat ed portlons 12u oxidizes interferents in a
manner proportional to the area of coated portion 12c,
it 1S possi o pre t the proportion of
interfer ﬁfgkﬁr gﬁg' asured overal | dEds¥cond wor ki ng
el ectrode 12. Thig™allo t he overall current neasured
at second working electrode to be corrected by
subtracting the contribution of the interferent
curNextf Eqatioan sadiRygitien caif bd dogntiieisio Rield Byeation@ t he
ratio ACOv nay be between about 0.5:1 to 5:1, and is
preferably about 3: 1 Nbre details describing this
mat henat j cal yal hm for current cor Q§|on will be
descrlbeH’ln a Ia f section. [OOOSS]‘F% 3
alternative enbodi nent of the present invention, the
interferent oxidation current density nmeasured at the
coaled, hedfomFawaiipns @nbesplstituted g éﬂ@at@é}ri tervield Equation 7a.
density neasured at the uncoated portion. This may be
ascribed to a nore efficient or |less efficient
oxidation of interfernents at the coated portion. In
one scenG&H@ElkﬂgggﬁaxéﬁEg mmEaEredox(ﬁqmaators may
enhance the oxi om of 1nterferences relative to the
uncoated portion. In another scenario, the presence of
Vi scosity increasing substances such as hydroxyethyl

lulo e the o ation of er.e
(006551 v TR 2% AR st R ERO A e Fnoves the
co W@Qﬂ‘%ﬂtbﬂé&’eﬁ&@ deduiridgvhly BRABREN! BYSity (‘M!b&trbf the ﬁrst and second
partially coats the second working el ectrode, it

poskorking d¢rdtode ad apreporigoresii the xoated foomcoated arn of the second
density neasured at the coated portion may be nore or

| esgorkhipreiddi@del nﬁ%e%ﬂ%ﬁfrﬁér@ Bf thbPr&scRERRM RN thBYroPSrtion v Aoy

phenonenol ogi cal | y nodel ed

une

may be programmed into a glucose meter, in, for example, a read only memory. In

A,
another embodiment of the present invention, the proportion —<* 4 * may be transferred

unc

to the meter via a calibration code chip which would may account for manufacturing
variations in Aoy OF Aype.
[00056] In an alternative embodiment to the present invention Equation 1, 2, and 3b

may be used when the interferent oxidation current density for the coated portion is
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re-witing Equation 3a to the followi ng form 3b)
where f is a correction factor which incorporates the

wetdsosz1of the interferent oxidation effici entgT/6B200ko04592

coated to uncoated portion. [000541 In an enbodi nment
of differept R&R e infeyRfdnt oXidatmsiUaltiedbddnsit? of RAndsutdiytdton. In
mani pul ated to derive an equation that outputs a
corstele £ 6epegin altesretive comertion digyption Thiscisaieban shown below.
interferences. It should be noted that the three
equations (Equation 1 162, and 3a) collectively have 3
unknovmsG\miVEp_.{ipr@; LWEI)}ndI : (Eg%gi on 1 can be
rearranged to the olfovvingform = WE - (Eq 4)
Next, | from Equation 3a canbe substituted into

Equation4 to yield Equation 5. G = WE - (Eq 5) Next,
IOOQ_%LII at i orlnenether Eeiodiment of thepressat Brpice fhercoripeted glucose current

Eq [ = - | j

o 'R Jo g Mgy Wused ¥y thEtheft el o SRt 7
7a.exCEAAEd - For éxainpleNE WEVE abo(tH()% 3y gle@@Othah PEG kR €@ meter
7a outputs a corrected glucose current densi Fﬁé G whi ch

r erfbudd usigquatipe e 8r Gt tq Gorreet oF Hrecaisrepbopipyti Fyvisweryif WE: is
the,cur nsi u f fi

workP o BF be BB VR oG IR P L B R ot value
UNGREV&sh BE SdIVE] dempeseite Yeukichane beeisicddd thd MeMfement.

enbodi nent of the present invention the proportion Anc
mayl Hisstigiegy phwsegiEquntiondagr dbosly Wéwﬂaimﬁl&pmns where it is likely

R e R R T

UNGveReotdetingRhe melduRePglbddse RuathtO Nt 4R Kdtiokedhiatohhen WE; is
woul d may account for manufacturing variations inA or

A suffbaeBly|ereaterdhanal Ee fataboet K otimergis thisgs emindicator of having a

- ' ign.1, 2 d d .
ot DFEl et BB S e PLAE ddat DyrPaF derpble o
Ccoaulshit RRekrbPiedsagelifbichd 6f £BlucddedmlicRciidt VEBIMEEH level of

oxi dation current density of the uncoated portion. In
interferents may cause a breakdown in the accuracy of Equation 7a or 7b.

[00058] 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 such
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
embodiments where the first working electrode is completely covered with the reagent

layer.

[00059] Figure 9 is a simplified plane view of a distal portion of a test strip 2000

according to yet another embodiment of the present invention wherein a reagent layer
22 is illustrated with the conductive layer and insulation layer 2002 such there are two
working electrodes which have an uncoated portion. Test strip 2002 is manufactured
in a manner similar to test strip 62 except that there is a geometric change to cutout 18
as shown in Figure 1. Test strip 2002 has the same substrate 50, conductive layer 64,
reagent layer 22, adhesive layer 66, hydrophilic layer 68, and top layer 40 as test strip
62. Test strip 2002 was modified to have a cutout 2004 which has a dumbbell like
shape as illustrated in Figure 9. The modified shape for cutout 2004 allows first
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such a case, an alternative correction Equation 7 is
derived as shown below. G WE - {/ x (WE WE )} (Eq 7b)

W@ 0®85#4414 n anot her enbodi nent of the present PCT/GB2004/004592
i nvention, the corrected glucose current Equation 7a
or wirkingyddetrodedodBytotihcludes EiFst 0dtyd Pér€ion 300K dndiaf first uncoated
threshold is exceeded. For exanple, if Wis about 10%

or Suha speond werking ¢lectiade 2P0Gusinelude e seagud cpased portion
7 f h t, Ho o
e Bls? Had S bRGhiel Bord Ao S8 P s ABYE i oectivety

si npleettkeffat FeaBRnfifst lhcostldypringl 2eR0 it B aifferent

to inFrove the accuracy and precision of the
nedseigt éne Han sippadsmeeatedyportipn 380Gy Equati on 7a or 7b

y undgr certain Si tions.where. it is |ikel at
008881 oo ik A0St Bty PR REC et esivipn e skl gooo
M tdcERtRg tb BEIL étotler OMBSGMhESH thO Brebdh® itRABYN #flerein a reagent
glucose current. It should be noted that when WE2 is
sufleyes B3is Hlugjrasest with thesgonditivedaygr sudhdlitre 289%morworking electrodes

nor.g). his is an indi.cat of .having a sufficjentl ..
o orrict hlsSipy e P BirPfy diep Gama 00 sfhufitiehuS E3umdpner simitar
meyh esstlgsib b |e§ce%>@tlﬁt’ﬂiéi=ht is @beBhb@ic IRSRAY CondIRtifEHy e 164 such
a glucose val ue because a very high |evel of

i nttkatbethen fisst warkiemelsetrede#082 ladd anedond wvekiag electede 4304 have a

Equation Za, or. 7 00058] I n the enbodi nent of the

pr §58APSi T6s Rfio Siop b 28 b auf?SHas-ei% PsulgEa ol 0% Fragent layer
fi 1ab, AMdsis€ L9R%6MYHopHile! ' i

cover ed vviSlt hpa?he reggegt f?g@% Blg)’%%gl@{]ﬁg%dsﬁ %%%mlp hla(lst2 -+ The

t henediethgeshetiyrallown dirggfwdarkmgfel acrbdad@D2ste duskadevofitst aapted

el ectrod are di.fferent. Thijs é trasfs th

or ST 88 fs ansoy & pafficn 0B end sgendprigng cleotrode 4004
e e oI aSse AR Datell Dol tidrSA004B bkl %01% ﬁl?éora@:?g) lét'gb 4004u. In
conpl etely covered with the reagent |ayer. 8

Fi gudes for test strips20001t effectivelareduad thovetféctaolingirfatents, first uncoated

portion of a test strip 2000 according to yet another
onPHTHHO28 Fivshaave st Eiient aro i srrom pehaledporiaenydofiu
or 27 iei ; : o )
000 B £ Pn b2 0/R ST AL IEERIE chSncy S bEDR1er o
el exdnubase whiegirdh tvdepasiting tloategbnplaytr with thEesquisedregistration
2002 .is nmanufactured in nner sigilar to test stri

62 8% 'e’éﬁtaw Fdtsequra gdposiied it Frehemerg dothdhe firdand second
as vc?d?ﬁ‘ﬂ'? glegtrg&él l%ig hyve E@&)tméé){térg Egeosglaleh:ﬁé?ﬁ({%g?}giraagﬁrochemical

substr af 0, conductive layer reagen

adletsiaveodsayidh aliGntenfedng plibstdnced thyeensting gredtet 8gturacy in the

| ayer40, as test strip 62. Test strip 2002 was nodified

t o CREGEI0R rERRestt WIHPethurernselscteodgs htytiag some leel of uncoated area

the same reactions will occur on both electrodes but to a different extent. Using a

simple modification to Equation 7a, the following Equation 7c can be used as the

correction equation for glucose,

G =W, —{(%Jx(m —WE,)} (Eq 7o)
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shape as illustrated in Figure 9. The nodified shape
for cutout 2004 allows first 18working el ectrode 2008
wo eoosied4ude a first coated portion 2008c and aPCT/GB2G04/004592
uncoat ed portion 2008u; and second worki ng el ectrode
2006 to_ .intlude & second coated portion 2006c and,
e CBHfHe irggat J%Q;T"f’tai B 2808 HnCPR{CR AR OF fhsy irsewerking glpetrode,
2000 to eft€cti vel§ reduce the effects of
intgrfer | I st_.hav
it et ors g‘i“’é’%{eg?Eeéﬁgﬁgeg‘g%‘g%%‘%eég‘?go?%po ol OIE catdd area of
20 j e.iB 42 Siapl i fi I i
i SRt o el gy, IR ch el o O LG Bhriche
yeteligder enbodi ment of the present invention
wherein a reagent layer 820 is illustrated with the
conductive | ayer such there are two working el ectrodes
ich hgve an unco d portion. .Test_ strijp 5000 is
100083 ac leattvpiog: %ﬁﬁ%@sw AYeation 5 thgiliGtipioge g irst and second
ex :
R Aol SR RATRL ol 2R QuEAREHE St
40062 ffanubtlx fBled ovith liymiki Iis @l @bvanageofiidntari®ndn that the second
c-shape. Test  strip,K 5000 has the_sanme substrate 50,
i n §tﬂfgltﬂg §lectragesnot paly, coreslsding infexfpsent effect, buficas plse measure
| a ’ b
t oo eoR DU ARk ot Al oMWt R 2 N Ese tgfitements can
wo beianeragddetopethelew MiORidgoonly ohe st strip.i r st coat ed
grtion 4002c and a first uncoated portion 4002u; and
[Omggbond wor ki ng el ectrode 4004 to include a second
coated portion 4004c and second uncoated portion
4004u. In order for test strip 2000 to effectively
reduce the effects of IintExkd@prRtS, first uncoated
ortion _4002u nmust have a different area than second
[0009dL 0at ed epsttinsoters oopatedjagomdin t &t first emlprdimenioofakeipresent
50 ! i at.t he he easjer. 3
gy o AEHETA AR 5 Ky Pt erB T in gt hovine
W tvlridusecohesitiatiesl dfdgiesfefeatsl am 8§tdhadk SQip8they were electrically
subsequent |y deposited | ayers. Furthernore, both the
fi crncaied teapateationatieviieh basdbe medestowpply dronstanbpatential of 0.4
exXLSM b Q/gensélg?r Q‘?o% Ie 2 rdd el TN t&lr T Y | C .and the second
any rn erf’e??lhg & (SRR e Gs

I nteractions w ! .
enswiking eRteedeindabetef@sicel dledildde CAsERPld SHHIRSPR f%ﬁﬁlied to the
(0]

Wth both working el ectrodes having sone |evel
unéyaplednigh dlowing theblaodrte agek bis theishmpleoeeriviog chamber and to wet

! 5 R Mg S L (B0 e BB

CGI;I\E’/\cEa*g_EntILl?ﬁg b%é@?&%ﬁ%ﬁd&ﬁﬁﬁ Blo08 AH@tHeABch@hted FtfR§Ehide which
may be proportional to the amount of glucose and/or interferent concentration present
in the sample. After about 5 seconds from the sample application to the test strip, an
oxidation of ferrocyanide is measured as a current for both the first and second
working electrode.

[00065] Figure 11 shows the current responses of the first working electrode tested

with 70 mg/dL glucose samples in blood spiked with varying levels of uric acid. The
uncorrected current at the first working electrode (depicted by squares) shows an

increase in current that is proportional to the uric acid concentration. However, the
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19A A where = ,f , A =is an uncoated areaof the first

wor ki ng el ectrode, an uncoated area of the second
wowrkisg1el ectrode, = is a coated area of the PCT/EB2004/004592

wor ki ng el ectrode, and A = is a coated area of the

s egandtedRukbngdepieed bottang[e8POERh iCpwcedudiby Hgeatoh Tarshows no

present invention is the ability to use the first and

se@mﬁmthﬁn@r@ls%ﬂm@@éldt‘@nﬁ%?@lﬁ?ne that the sanple

cei vi C e
[ooopﬁqui ! Bt % Et%an e?#c;ﬁcs {%ﬁﬁ%\k’i}ésﬁﬂdghﬁg e%ﬁ@de tested
t hg/ithea0 neh/ b s@ingtas ﬁ@blleoﬂ gpikedwithoaryisg lesels o€ uric acid. The

|nterferent e fect, but can also neasure glucose. This
al pomesefditesting @trav@ b4 mefddcglpease fefoahew thatdhe,eqsestion algorithm

on FUGERyR % ORyRYE 248 L0 PRl Gulis SRl riewe

Ve ¢ {Ré @M&%@%ﬁ%ﬂlanmetmsttwtmdngreect@ﬁb (Ilﬁpfnﬁéﬂb}m‘quhﬂee) shows
present invention as illustrated in Figure 1 to

Thes éncteas¢ insturiepisthelds erapetiond! torfhgpgeacd &ngtr@‘é?fi ddewever, the

ey R BLeepicil vy i EleTeh Puay g Gt ARRRe T i acid

whicgh-ch@sidshe nmeans to apply a constant potential of

0.4 volts between the first working el ectrode and the

reference el ectrode; and the second wor ki ng el ectrode

and the reference electr nple of blood is

applied to the sanple inl t'ﬁ? ng the blood to w ck
[00(16% o th Q‘o%ﬁmaltﬁat HMRCREMbA B SHAIERRE R hriet fye intériférdilits applies to a

ki ng el ectrode, second working el ectrode, and
r efvedemt;ethnterfmeats Jips beétgaemrdirmyte theyeselondiment of Figure 1 were

S A LS 0L 0t SR bt i
an %{ﬁ"uoh % &id @tﬁ nFox‘:ﬁﬁ‘ﬁcﬁ% Biacidaﬁﬁtaﬁhg Magrﬁtuﬁg f this effect, a

ter out 5 seconds from fhe sanp
ap mha@tm glucoe ctdt;mttoé gteasst thap,105n(foxgliease dmvebF 70 mg/dL) or 7

{0 s BBER SR TP ERLLY RoltEe g gt pforfernce.

S hous d NG ofi ks el ﬁ&%ﬂ@&é& §urf=hfnt Ef‘@le frr§tShorkRkelddftode shows a
el ectrode teste 0 ng/ dL gl ucose sanples in

bl aixhif@bkiacerfokdo effeat yat atpvievsbdensht mmt@@pu thaniserips tested with
uncorrect ed
(d é‘pﬁoéli%%@ g Bgr%gz{ﬁ {g%gt@%%aettgﬁxgj%]ula{tgn 72\{\/0 Is Ig o % trhg (1jneethod 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 acid,
and uric acid. Table 1 also shows the concentration range of the interferent which is
normally found in blood. In addition, Table 1 also shows that the current correction in

Equation 7a is effective at 240 mg/dL glucose concentration level.

[00068] Figure 13 shows an exploded perspective view of a test strip 800 that is
designed to lance a user’s skin layer so as cause physiological fluid to be expressed
and collected into test strip 800 in a seamless manner. Test strip 800 includes a

substrate 50, a conductive layer 802, an insulation layer 804, a reagent layer 820, an
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increase in current that is proportional to the uric
acid concentration. However, the 20corrected current

W@ depioet4ed by triangles) which is processed byPEGERI03/004592
7a shows no effect fromthe increasing uric acid
corwlbesivalayearf30] aG06®p 1eg824e Tésvwisipt 308 fodherdntludes a distal end 58
respqnses .of th 6i rst working electrode tested with
24 “ﬁﬁ‘/ﬂfﬁ’“&l%&‘&gé -sanpl es in bl ood spiked with varying

els d [ t

T A o E R A S

aI 071)4 |(fckmh4dﬁveElqymt8|0@ mnchades 8 sedamd waking ebsctoda 80@ ndeastoforking

ugose ncent on .. Simlar to Figur

é‘i <tieds 805k C?Wieer%lﬁp apeqnpel repﬂt@ﬁeﬁléee%a%éomact 814,a
( d%@fe?én%g cQHta&%‘i@raefth %1'89: oxﬁ'ihr' ﬁcése%%% ifl P?H%U L gt The material

I'S proportioha PS the uric acid concemtratio
Ho\nmzda for cohéuctioe ixei 802 malrtheptocesiefpt prtnﬁdlgh)onﬂﬁcttﬁrlegdx}&s BO2 is the
shows no effect fromthe increasing uric acid
corfe@stiPriqth fest stiin og1apd 22sf HDEPY- To show that the
hod ) f .
t00gR e TR AE: M e SHoh et Rlzpblih 35 GpfiEs0. tasulation

builhyerd6Gasladd’a ducout N8 whidiodayRave aﬂﬁctﬁhgﬂﬁt&hlpmﬁxcture Cutout

al so tested w th acetani nophen_and gentisic acid
var iStpossiawntionef sspondetyerking glertrode 8PP.dirst ‘@omngcelectrode 808,

act i FRlcr B LRORAR 10 WHIBDLL AL AR08 TRADK! Y48 i used for

t h &ﬁm’l&%lm(lﬁji&r 20k WaO HR: ﬂr@éﬁ@k for pfidting irﬁh])an@ﬂ la@eﬂ&ﬂﬁb the same for
(for glucose |evel <= 70 ng/dL) was defined as a

si d?ﬂthteébﬁfﬂpiﬁﬁtﬂ%@feé?%ﬂB@OTabl el shovvs that the

orre rr t i rst,.wor kj
000" & Rftafiliiel R0 R pbfrd nf o PR SifluBififk o0 Kt working
I Ntegdede 808 aRNEeBiRbicld @Bol ORI, STHid Matetiabised fo redkeat layer 820
corrected current response usi ng Equation 7a. This

s h ownd thhprocess dorpsinting refgenioryes S0 mythetsame forrhoih tesiatpp 62 and test
%%Ee (f)%rst wor ki ng el ectrode using Equation 7a is
eff ? in correcting for interferences. Table 1

[oomgws t hadhdshiR 15¢f BSMs tROFduRhARR disposedt duBitraf@50.SThe material
effective for interferences with respect to

ac atsadriforadhentyve lgpatd3Qiand ghei piocesn Borprinting @dhﬁswdmee 830 is the same

i GO e 2y SO 9B DR bRl e s to secure

al s8p $yemen4 foakst ki) S0 18 Bh emBbABIht Ofkhid inFeHiRh @»B IZﬁ:r 824 may
is effective at 240 ng/dL gl ucose concentration | evel

[ ?d@@g]thd:foguro@ an Mtegraied lme ex ghcnmem Figurs |déc i vxech\nnmbodlment
kit ISt e R R el e R SR B Pkt Aran g P 38°" °

[006737" €S S&thince 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
working electrode 806, first working' electrode 808, and reference electrode 810 are
wetted. Lance 826 includes a lancet base 832 that terminates at distal end 58 of the
assembled test strip. Lance 826 may be made with either an insulating material such
as plastic, glass, and silicon, or a conducting material such as stainless steel and gold.
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
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and collected into test strip 800 in a seanl ess

manner. Test strip 800 includes a substrate 50, a
w@eonndieuive | ayer 802, an insulation | ayer 804PCEHGB2004/004592

reagent |ayer 820, an 2ladhesive |layer 830, and a top

| aympgi8sive digstangting {ecldiqud, as tliselosédinl thel eforamdditohad International

end, 58. and p i 60. 0069] In test stri

o0 Pl Fov ECT A G824 8- Pt A lipironNa oLk 399.
on substrate 50. Conductive |ayer 802 includes a

second working el ectrode 806, a first working

[00€THct r odéigBR8 4 iaa siifed seharhaxt shodingld fheten 96@ idithcing
cont act 8%%“ a_first &?ntact ﬁ}4, a reference contact
816","3153&3_ PR &t At eberimant affhisdaveatignihs fellpwing test stsips
TheniRbeslidble ekt £0RLY6H Wiker 2 Bl 816 3 162,

I'S e sane

process for printing conductive Tayer

f ortedistrip §005 tessitrip ROGR tewt dtripeXI00sorr teg sGRO50000M6] 900 has
insuhat“gy Iiye[ ﬁo4 is the second | ayer disposed on
suld 5ast Breseleciriral pontabnthebipem anflectiead connegtionto thisesand

MY BRUE @e&&ﬁéﬂﬂ&ﬂ#g%oﬁﬁﬁ%@l@o& Jed aﬁ&{h%-r?@égg%éﬁode. In

exposes a portion of seco wor |hg electro

fi rpttioubarisecapdebriatir (@8e1B0 8y 8 HX)dnd eéferefbe orgdct €13, 008, or
810 %yich can he wetted with a liquid. The materia
us 6t 9eonnegide p fst ypltageyseprcg A0 kgt eanbagh{blg d 8k, ar$i4)and the

pri ki i i | ayar ' or.bhot
PLUBhL0, LORULAT4 905! B AAgl S S RRTRILEL iR Boo.

[00075)er 82Whéss pérft@ndify & thsi, Sy volthgePReRE 10 apphss 4 BlsEprbhtial
first working electrode 808 and reference el ectrode

8131 hetwesmihe spegnd wosling gleciradgyans the ssfarengpeeetrade; and

pr [0t r ent. | ayer. 82Q . he for
Do BT Mg R0 ARSI BB bl ALl
Adhesrking dicyede &alht sefeRacd Sluétidilel &Y Bhe SnbHBARA GMhis
substrate 50. The nmaterial used for adhesive | ayer 830

andnYenéiopy igskraertisl Eband s¢oegd adtsatialJE2 may be tig3eme suethas

sa (4 2 and test strip. 80Q. The
ot o2 il €64 1 Bt B ol Ekhn L iinp -
824otentibEB! afd sdcpnBpiflentlad ERmARdERRAL. AfsatPicorblood is
i nvention, top |layer 824 may be in the formof an

i ntapplied wigh tha the sgeondhvowkingrelegtipdecthe Sirstworkingeleghode, and

e ' op | er_824.my .i,nc e | ance 826

o i P Bhee & @8 Tcolada Wik BIOS. s Bna (i 6dhd o6
whivedikinglathoae el the fiest vRAKIE eRtr8dPRNBEAsBEd LPOIFRIMELh is
may be adapted to pierce a user's skin and draw bl ood

i ntPgopasienal fq glycaeend/ar non-perymeepesidicwontken gA Btrebouicde
Slogg oInl(g)l% %rtogll %Esl%,rn e%{a&?&a&igg,emgtgg 904" rrr]gasru?gsearneog&fation current
for both the second working electrode and the first working electrode.
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for both the second working el ectrode and the first
wor ki ng el ectrode. 23Table 1. Sunmary of Interference
weeoobosrence Usi ng Uncorrected and Corrected (RET/6BR004/004592
Qut put Inteferent A ucose Nornmal Concentration Mde
WHAT & C&AdMEDCcentrati o where effect i Concentration
ran /dL) of interferent signficant

1 %@%F%@F@H&é@%%ﬁ??fﬁwgm 11 1 - 2 Uncorrected
Gen;glﬁ,usﬁ.at@cl d 70 10 0.05 - 0.5 Uncorrected Uric Acid
70 5 2.6 -° 7.2 Uncorrected Acetam nophen 240 16 1 - 2
Uncofirseebddngelettradealisposetl @dhid aatBtrtXe; - 0. 5 ;
Uncorrected Uric Acid 240 8 2.6.- 7.2 Correcte
Acet %ﬁ?P?be’H@%ﬂgZ?}e?LWefhﬂpoﬁemﬁa&%’dt@ént isic Acid 70

47 regted Uic Acid 70 33 2.6 - 7.2
Corér)lé%ign e%iegttrgsrinéna%ghen 240 59 1 - 2 Corrected

CGend teagant Ageddidgébed 68 sfid Fst-wdikimgdcirodé, achddkih GaifGdbent
240 29 2.6 - 7.2 24VWHAT IS CLAIMED I S: 1. An
el JaYsrsemplatels o s fiss fﬁ?ﬂﬂ@g ﬁ@th@desubst rate; a

firgta délg%xlf({(&}grk%ggltg%tg)gig é&(ﬂﬁ é}e(f §<!>rgi SUb tg{l?lé?eovered

secon I'ng I'Sp §6d
portion wherein said covered portion of said second workmg electrode is

covered by said reagent layer.

2. An electrochemical sensor according to Claim 1 wherein:
said first working electrode, said second working electrode and said reference
electrode are positioned in a sample receiving chamber;
said sample receiving chamber having a proximal and a distal end, said distal
end including a first opening which is adapted to receive bodily fluids; and
said uncovered portion of said second working electrode is positioned adjacent

said first opening,

3. An electrochemical sensor according to Claim 2 wherein said covered portion of
said second working electrode is positioned at a proximal end of said sample

receiving chamber.

4. An electrochemical sensor according to Claim 3 wherein said first working
electrode is positioned proximal to said uncovered portion of said second working
electrode and between said reference electrode and said covered portion of said

second working electrode.
5. An electrochemical sensor according to Claim 1 wherein:

said first working electrode, said second working electrode and said reference

electrode are positioned in a sample receiving chamber;

25



a reference el ectrode; and a reagent |ayer disposed on
said first working el ectrode, wherein said reagent

wo 20080430hpl et el y covers said first working el BCT/GBR@®3/004592
sai d second working el ectrode including a covered
POE4il edmpledeRVininNeiavee Hayiag hiparximblemdiandistali ahdcomidkdis@l
portion of said second working el ectrode is covered. by
sakeed mehginga firstepening wigh & fé%?ﬁﬁé é%ﬁ??%b@‘&hﬁ%‘ﬁs’ and

accarding to C ai I N ' ' I8

ol 81 P e ARl B oA oSk AR o

r ek 8BRS SviRk & bidhdaidaeetiRoBipokitiorel ddjacantssaiddavered portion
recei ving chanber; said sanple receiving chanber

haef sajd scqondsioneng eleefrededi st al end, said distal end
including a first opening which is adapted to receive
bodily fluids; and said uncovered portion of said

6. Q8NN kNG Iractdrae tb S14as), Whersd adj acent said
first opening. 3. An electrochem cal sensor accordjng

t o s@iddirsh vorisingreticirodaisositipaed aiprsat sagrhdistal ad of sakcond
morkin% el ectraode ,is positioned at a proxinmal end of
saisBRABIEPREWRANy chanber. 4. An el ectrocheni cal

SensAlse@RRNSHkig clRtrbli@isPositivhed aijiceatdattl prokihal wad kot sedd
el ectrode is positioned proximal to said uncovered
porstinple re¢eiwag dhasshwsrandwor ki ng el ect rode and bet ween

sai d. reference el ectrode a ald covere tJ of
R R R R A T
seq&ghﬁ%Q&g&g&gg to daim1 wherein: said first

wor ki ng el ectrode, said second working el ectrode and

said reference electrode are positioned in a sanple
receivin% Qginber; 25sai d _sanpl e receiving chanber

7. M GIeRgORER@K PRSP QIPTE W st al  end, said distal end
in‘c‘flﬁlﬁ%t e:a first opening which is adapted to receive
bodi 'y Ui ds; and sai d uncovered portion of said
s ecofidt workinigg eattode dispdsedcmrsard sibsfgpte;wo sect i ons,

wherei n each . said section is posjtioned adjacent said
coﬁ@ﬁ@@“b%?#?&ﬁﬂﬁ?ﬂgﬁ#ngggéﬁgmﬁg¥&?ﬁ “el ect r ode. 6.

An electracherbgdlaingensor according to Caimb5
u e; re;:IaQént layer disposed on a portion said first working electrode and said
second working electrode;
said first working electrode having a reagent coated area and an uncoated area;
and

said second working electrode having a reagent coated area and an uncoated

area.

8. An electrochemical sensor according to Claim 7 wherein:
said first working electrode, said second working electrode and said reference
electrode are positioned in a sample receiving chamber;
said sample receiving chamber has a proximal and a distal end, said distal end

including a first opening which is adapted to receive bodily fluids; and
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said first working electrode is positioned adjacent
said distal end of said sanple receiving chanber; said

W@ e@snes4anor ki ng el ectrode is positioned adj acePCT/6B2@4/004592
proxi mal end of said sanple receiving chanber; and
saisdidrefcevend portibe of sad @rst soposg tieonadt dvatpusentveiedions,
first and said second woyki

n | ectrodes. 7. An .
el ¥RgTERIaM il S@Bﬂ%ﬁrpoé’&?ﬁ?‘f %C‘S?ﬁ‘}nt %?Hg et daogtionof said
firgke M@ﬁ&ﬂg@ trqde di sposed on said substrate; a
segghd wor Ki ng e?gé%rode di sposed on said substrate; a
r efsaidenecevekeportiodef sad decand wagang cleayate angpisssidoon a

portion said first rking.el ectrode_and said second
woreigiSeVReEinGaeh s pestion .!Sétosmﬁﬁ? Agaent e sereretrATHen

a rga grﬁrs %Ie‘i’éc% @nd an uncoated area; and said

secon ectrode having a reagent coated area
and an uncoat ed area. 8. An el ectrochem cal sensor
according to Caim?7 wherein: said first working

. éﬁé%@?%ﬂ@nu§%F@E§@%EW@HWGP%ﬂﬁ@‘%ﬂ@%?@éde and said
r efs%fc?@r%?wgﬂ&ﬁggélg&%dé Esgpcﬁﬁ’zﬁ)'nf:& Qgg&n't Uhi§ d?s?%@lﬁg of said

recel vin ecel vi ng

prQ%ﬁ@&hﬁ@ﬁ%ngcﬁmﬁbﬁi end, sald di stal end |nclud|ng a
first opening which is ada ted to_receive bodi

f | ufaifssecendiworking jeaiiods m%mg@c} pdiagenbaid amlmplreél@ of said
Jén@ E%L:g%{g%ﬂgngec%nﬂd ses two sections, wherein each
sai

s positioned adjacent said covered

pordaidif@énalddrbid i hoviEibKed @R EROaI DSt ardiWdidskiehd
uncover ed portlon of said second working el ectrode

conperkéesclediigdect i ons, wherein each said section is
positioned adj acent sald covered portion of said first
wor ki ng el ectrode. 9. An el ectrochem cal sensor

10. 3&€ SletlirdttheinfcalCheisdp B cordii@lt8 OMim 7 wherein said uncoated area of
said first working electrode is not equal to said uncoated area of said second working

electrode.

11. An electrochemical sensor according to Claim 7 wherein:
said first working electrode, said second working electrode and said reference
electrode are positioned in a sample receiving chamber;
said sample receiving chamber has a proximal and a distal end, said distal end
including a first opening which is adapted to receive bodily fluids;
said uncovered portion of said second working electrode is positioned at a
proximal end of said sample receiving chamber; and
said uncovered portion of said first working electrode is positioned proximal

to said uncovered portion of said second working electrode.
12. An electrochemical sensor according to Claim 11, wherein:

said covered portion of said first working electrode is positioned proximal to

said uncovered portion of said first working electrode; and
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said first working electrode is positioned adjacent
said distal end of said sanple receiving chanber; said

W@ emoneds4nor ki ng el ectrode i s positioned adj acePCT/6B2@4/004592

proxi mal end of said sanple receiving chanber; and
sai #hid ererahpetien etwibsteondwpiddig demede bgiosRdhed piostimal

first _and sai.d second ) i ng. el ectrodes. 10. An
el el PELREFcd Dot 8?%@6?%% Grefei m 7 wherein
sai d uncoated area of said first working el ectrode is
not equal to said uncoated area of said second worKking
13. ef\ electorhemicalmensbeacouiitsniGlain §ensivgr imdeding i thié@ated
lanc% e%i g!7t V\,hEr %i n: 1sai d first working el ectrode, said
S SR PRiof 58 18CPr ode and sai d ref erence el ect rode
are positioned in a sanple receiving chanber; said
sanpl e recei ving chanber has a proxi mal and a di st al
14. dncklectmichierdiicslt sehsogmdedrdiol tdChim &, fiirthet inoReiHgNG imbkcked
lanis a%gﬁHeddtg ngcgive bodily fluids; said uncovered
(St gyl spd of s glecerhemiak’msorel ect rode i s positi oned
at a proximal end of said sanple receiving chanber
and said uncovered portion of said first working
el ectrode is positioned proxinmal to said uncovered
portion of said second working electrode. 12. An
el ectrochem cal sensor according to Caim, wherein:
said covered portion of said first working el ectrode
is positioned proximal to said uncovered portion of
said first working el ectrode; and 27said covered
portion of said second working electrode is positioned
proxi mal to said covered portion of said first working
el ectrode. 13. An el ectrochem cal sensor according to
Caim1, further including an integrated |ance at a
di stal end of said |lance. 14. An el ectrochem cal sensor
according to aim?7, further including an integrated
| ance at a distal end of said el ectrochem cal sensor.
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