"> e3el hhi 4j FkzI | 61 TI p{9 ELECTROCHEM CAL CELL CONNECTOR Fi el d of the

I nvention The present invention relates to .el ectrochem cal cel mmmmmmnmmlmm

:a connector which 5 mates with a neter connection device to pr

el ectrical connection to nmeter circuitry. Background of the Inventi s«

M ni ature el ectrochem cal foul i ' l.ons such as chem cal

sensi ng wherein the el ect?lggégigg@@gﬁg‘%#Q%re%é‘%?gpgce with an

el ectronic device. The electronic device, often termed a neter, neasures

the electrical response of the strip el nt to the 10 sanple and can al so

supply power to the strip el enent ﬁ—‘gmﬁémwest. in order to perform

these functions, ThBQr&bdtiifveRtiGRMesqb QRbrQABRicALG s ARIARIGS: ERnBRESwhich

el ectrical connection to the neter circuitry. Such an el ectrical connection

may be mde mates withepmater canpectign dedee toprqvirde ahastrisal ephnesHomgtpeengincwtnyir eas on

the strip element in electrical go | Cticnvaptibh the el ectrochem cal cell
gllﬂg'c‘[‘r‘mﬁye'm‘tal

el ectrodes. 15 In configuration cells as disclosed in
WD 98/ 43073, U. SMibjati3e clo@thchéthicsl ceBslar® ndeflldn apdicaidri236&6ss chemicphensiagd a

| ower el ectraode .face, oppose.one another with .an electrically  insulati.ng
ayer bet et SROER 2P R abReR it et ie e e elrRar T,
formed on sefesicatdichubifiet at Msted, hithsurdseth@ sleatibdl @ebpoise i ofi Ghd'@rip cRaich © thé t he
el ectrochem cal cell. This configuration presents difficulties in 20

manuf act¥ e SAREIF FGr FrAISoasYFRM PEXFT ipitkehstiipelesent f Bertam@nt et edt PBYELC ar e
connect ed t GyebBfin ThdsE Mufdtiofid!| th YtripA&leént! SecttolidsemER bef LR th NRaKdSH&krical
connection configuration where the connection areas are all on the sane

pl ane. The icsugstion te dhmarster wirceitpasSuch asi ¢lectrieshtcopestiess maysbepwede aid? essed
in various : : & ofHnRG rein
cut-outs are oercﬁérgdfv\\%lpcg@ tg%glz%?r ‘?Hg?e feggpﬁtggﬁé&?\%lgg%aéﬁﬁ In %ﬁia?cnsu ating
| ayer to exposmuicatiorewithfhetcheetronhamicalictigleetrates.r ode | ayer whi ch can be used
as an connection.area. ln. U S 437, 999 a WO .00/ 20626

devi ce are discl 0 n@\ﬁg&@r“ﬁ of e??c cqegn‘i%rcfr‘hgsdasoﬂlsg{ﬁ%e%dnegwlodgzhpggeﬁﬁw th a
corr espondi NG43IAHG9OBEP 0i 9641036 A, VRO 08120614, @ @pper)uad atlow&*ddHodafaSel bpvet €
connection area. In this confj 8ur,at ion, the i1nsulati n%%a%%r s cut short
so as not i rnerangther with An elcetrisglycinsiiaiagilensr hetwgen theme frogesgn goch § he

insul ating | @QypurhiforC e BRRANy Btkd2odIQbgrdts sLOMARE thit hldCadditifEd SwBsgrat e
in order to expose a connection area at the base of the well that is.
f or med. manufacture of the electrochemical cell. This configuration presents difficulties in

20  manufacture when forming a part by which the strip element electrodes are connected to the
meter circuitry, as it is different from the usual connection configuration where the
connection areas are all on the same plane.

The issue of connection areas in different planes has been addressed in various
ways. In WO 98/43073, a method and device are disclosed wherein cut-outs are formed in

25  one of the electrode layers and in the insulating layer to expose an area of the underlying
electrode layer which can be used as an connection area. In U.S. 5,437,999 and WO
00/20626, a method an device are disclosed wherein a flap is formed on one electrode layer
with a corresponding cut-out in the other electrode layer to expose a suitable connection
area. In this configuration, the insulating layer is cut short so as not interfere with the

30  connection area.

In EP 0 964 059 A2, the insulating layer is cut short, and a hole is formed in the

upper substrate in order to expose a connection area at the base of the well that is formed.
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“The well may be filled with a conductive material and a contact made with

the conductive material at the top of the filled well, thus bringing the
:connection areas onto one plane. A drawback to these configurations is that
they require features on nore than one of the ceII Iayers to be in

registratio ther V\/ne theI | e
wor ki ng deV| Jﬁhri“%y dthlb?{;? vflnéag |nannaanﬁ n?a urlen‘év ]tlkthe Gt cg%% and
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costs and throug pétrtﬁwg%Qsi erati often desirable to nuf act ure

the strip el enen T8 @f%@SSdeﬁ%thwwrﬁ arttﬁesc‘B‘rﬁ‘?rﬁ PG8bs it

is often difthé edfl faydr®@td Bd indrekiMraAioh vAConk RBotHQWhaRRe [29EHs b’ Abdnledinto a
repeating features forned on different |ay ers‘é_prl or t0 a |lam nation step.
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wi t h opposi rugnmdimitdns;dmsedf&ntdmmhkertb cahufaetitesthe strig etmtehtsds a@bntimnans web t hem

that require. no down-web.re ens i o _l.am t|on of the
| ayer s are deB S SR SHpR: ety L inithan EREullo Blsig iy Y ARy

el ect r ochenmregbtratioh lof aopvatng Gatir&nfdrmi®s 6O differdnd 1ayefs prédr 1@ ReHingRioh , stepn

el ectrochem cal gel | i s provided, the el ect rocE‘&m cal cegtJJF adapted far

ol oot i cl ORI PYPoRsiYhchoRirol HHEmEEId @ 1 velufragl arication pREssP.df i ng
substrate caffybihi@atar St el ectrically conductive coating, a second

i nsul ating substrate carrying a 20 second electrically conductive coati ng,
and an insul ating spacer | ayer dl&p!lﬂﬂd(ﬁtﬂ!ﬂﬂ&%&@een the electrically
conduct i ve coal | gs.Ralededl SROSGT s i Curf AR BET uleh R SHASEH APR ¢

rel ationship, wherein an edge rst™f Asu ing su e carrying
the first elcfppbsmg: alettyode mmtttcctheme:ab odlsj agl mxthedwdsf foeyingdhan, thalgequife hdne

second i ti ng . substrate carrying the.sec el ectr cal ondugct

oo o Bhrfer Saskiin SipS P  detaiqr BS et ate b TGRS
the edge of &Mdﬁm%rﬁi‘owd@@hlaklbaﬂacﬁéiﬂﬁélrcé‘ll Eoradtéry atimethedss econd

el ectrically conductive coating extends beyond the ed(ge of the insulating

spacer |ayer. | nlaa figgsabedigent ge G?th@he@ﬁﬁd‘@u aeprovided dhe electiochemieal gell ng
substrate c az{dﬁﬁ/tla@ for tef%@tnfcblrcﬁﬁne%h&fz\;vfth & ‘}"Ae &, tho E@Hﬁtlh&'xﬁg G Rk i dIaliRE bupdSste 2N

aperture in a portion of first insulatin strate carrying the first
el ectricall ycaoumdmﬁrst/eleet@atllyngmtiwatve exetengds sgeryldndsulart@ge&ugssra@f cagyinghe

i nsul at ifg ssg ’ele%ﬁlt%gl e)t h(%tla vgr ngé the ﬁle(ﬁﬁﬁﬁatﬁgc f{cgrdelaye?yﬁirs%«{I d

exposed So as o provi formng an e cal “conne
Wi th a net ertherelettémn, tyeealdctricelly bmndacmasqoetmtgs dufemghhspbsadstb facehanch othet in 4 he
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electrically conductive coating extends beyond an edge of the second insulating substrate

carrying the second electrically conductive coating and beyond an edge of the insulating
25  spacer layer, and wherein the edge of the second insulating substrate carrying the second
electrically conductive coating extends beyond the edge of the insulating spacer layer.

In an aspect of the first embodiment, the first insulating substrate carrying the first
electrically conductive coating includes an aperture in a portion of the first insulating
substrate carrying the first electrically conductive coating that extends beyond the edge of

30 the insulating spacer, such that an area of the second electrode layer is exposed so as to
provide a surface for forming an electrical connection with a meter via the aperture.

In an aspect of the first embodiment, the cell further includes an additional

insulating spacer layer, the additional spacer layer disposed between the first electrically
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-2 conductive coating and the second electrically conductive coati ng,
wherein the insulating spacer |ayer and the additional spacer |ayer are
-situated on opposite sides of the aperture. In a second enbodi nent, an
el ectrochem cal cell is provided, the electrochem cal cell adapted for

el ectrical conpnection with meter, .the cell including a,first i.nsul.ating 5
Substrat e cEPPYRRYe Souife ad BielEran;ctietiaiE Rendbs eonlh, Phereinsing sBfRiRE

i nsul ati ng syphst lagérang deladilifigna ssaeednr leSRilitddconl dpposite BlCHf theapeadiel Ng, and
an insul ating spacer |ayer disposed {herebetween,, the &%e trica

; , . Ly .
conduct i ve coat i ng@ BRAHFTROLRsEE 30 eeiretemiat fellot paevidad: es“ﬂaeé’géﬂyeg‘b‘%lt
rel ati onshi pellVHagkted foradle@SGe chinebtit Witk St métes WheAbdNcRidgtd Abse ifsdlakiMg NI
the first electrically conductive coating extends beyond an edge of the
second i fsulsubstraty earpeag atfist) degneallyi qogductive seatingd aejeeandr inglating substelet i ve

coating and f I | al.t ng cer e Lk the
Frrst Pnoul AATADES BB Ra dhOi Sh pRLRE R i opcd Al UBE G40

coat i n]g ?Ed thdsrebdtxgem} &ieidh@érﬁpfhﬁeasndhetjmrcohuingb gﬁ'ﬁgaﬁspa?ﬂrtblﬂi@_, egehmthet h?a an
area o e secqnd el ectrode | ayer is exposed so as to.provide. a surface
for for mi ng SRAFAIPEEE FAREARSHRL Gt BedRe phihs Hpst FsplafpeSbRES fERe Be sk |

third embodid@itcallfBoRlubble RaMENEEEs 66fond laf eBEON tHE decohd thshlatifd sudstigen cal
cell adapted for electrical connection with a neter, the cell including a

first indul sermigediperernt eeerrallyicapdustivs fasting prsk beyopd pn plgsorfdte drsplating
coating, a spe@RdayddSMALHBRIS WRS hfflifsufAing Yubdrai AR uR GRk rdi&aidally
conductive coating, and an insulating spacer |ayer di'sposed therebetween,
the el ectri cephflyctize pehtiog indthe desulatiog ssedriayetiinsiyde anlaneguseasush st in ereAef in a

20 q . Co ; ) Dot iy
substrat e oapt pechfd FLAR Thfe OEb R doRs B pIhAR sturhil Kllod BPUERTD
an edge of tdeanstonwithiamstdraiathgamertinet rate carrying the second electrically

duct i ti d. beyand f the insulati | d
aher i n B por (i o AT SRR S A g aLisUes B e s RRgror g et

el ectri cal | yadapredl g fele¢gicsliQahndegora®with @ nfd@dr] the BelDihclbdlifg b Hisdd likhiatifls &ibegRE are
renoved so as to 25 forma notch, the notch situated adjacent to the edge

of the secorfd™ViH8A 8tst flFoisybt PAdRCtvE orgingg 2t ePndaBRIing) WREFHC eATRnS 2
conductive cQaidinQlRflaliyCcond@five! clalifg,| R84 &f | MELIARBC Spack@YiBfer aidpdbed hat
an area of the second el’ectrode layer i's exposed so as to provide a surface
for form ng thercedtwean; theaglectiingle condyetivgi qontings feingrdisppsedato fiager ¢aph ethisoil frent |

a met ho or ] : Leal i m cal
el ands riob SR Ae Ao AL AE WhEER s AT IRIRED s Rlvd ] (SLARI ROTRE T 00
an el ect r oc hdderitnially cerdugtitehmatingettends heyvnd ah edgd 6f thospmond iinvglating substrate

insul ating substrate carfyl first .electrica conduct i ve,.coat | a
second | nau Sving G PR Heted oo™ Ebie 4B} btief 38145k 508 IR-BRe
coating, andspaseriliyenl aid WHersipag @ortioayd  theli fromedlating $ubstaatd carrfilye tigb éitspeen,

t he electricah%%afonductlve coatings being disposed to face eac% other in a
spaced apar tif¥catly serduptive cRpneAd 2o the Inpyjaling spager ArSTEMAYqdrRy as to

substratss Cafobiaghtét)ehd hétel sitlaBQl ddjdeait!ty tROBEHICIrI L s&BRd inldGlagxd SbGatbeyond
an edge of the second |nsulat|£g substrate ca;;¥|ng the second electrically

conducti ve cEaVIngghamgorbylsstacally condctivg ceaas apd theatden §T Shesiparleing @y, and
wherei n the gogeqaeh MaPsn 588 8N Me sEDHA Alebifflic MRS Ab&ed 36 byl Wotifiea SGERE

el ectrically conductive coating extends beyond the edge of the insulating
spacer | ayerfor fyrmingdnslpcticalronpectiorhwitihpmeter.i ncl udi ng a wedge, the wedge

i ncluding an uppsgf, Wedde IV ﬁ“ﬁﬂf Q& pve
surface, the congégtlve g@%@ﬁ@%%*1ﬁﬂ§ eﬁﬁglca %ﬁ%%un.£g¥?gﬁﬁﬂﬁ§ﬁa%ﬁ§h

met er; aid ieletrothengcah celband omewf ist greviddde dtermetireininclading éiel st<pd of:riroviding

met er, whereby ithe dge is i.nserted between the .portign of the first

sul at i ng. SbEERReBERaR, Soi it Hephediion ol comening oSt fivkbte tlifieg and
the portion @fryingea $iest @fedtricaliyn b@iductiyeSiobiig, at Rcarlr inyulitthgt fubstsade osttling a

el ectrically conductive coating that extends beyond, the edge of the

nsul ating SEERE: SRRy | FRapulye aFouPBCePt ct ROHAE BIFED RYSe BRS¢ st
el ectrically conductive coating and the | ower wedge conductive surface is
formed, and 15 whereby an el ectrical congection between the second

el ectrically conductive coating and the upper wedge conductive surface is
formed. In an aspect of the fourth enbodi nent, the neter further includes a
pi vot point, wherein the wedge is capable of rotating on the pivot point.
Brief Description of the Drawings 20 Figures |a and 1b provide schematics
of an el ectrochenical tell wherein element 2 is offset fromthe
correspondi ng edge of glenent 1 so as to expose the conductive coating on
elenment 1. Figure 1 a lllustrates a top view and Figure 1b a cross-section
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Figures 5a and 5b provide schematics of an el ectrochemical cell similar to
the cell of Figure 2, except that the edge of elenent 3 is such that it is
Si tuated above elenment 4 in elenent 1. Figure 5a illustrates a top view and
Figure 5b a cross-section view. Figures 6a and 6b provide schematics of an
el ectrochem o the cell f Fig at .the

al. cell i m. | ar 50 re 4, except. t
Cdoe of o1 eribebopeas, Do alectieally eomingtive contingd; e dhipope torTace e OB & Brrent

1. Figure 6asphtddUphri AllfRdnship, WheiPih &6 oF i@ i&hlaﬁn%é&‘é@ﬁ@ Sk thY AR
Figure 7 provides a side viewillustrating the splitting of el’ement 1 from
el ement 2 i relediécally gprducidre epating exdends bexond @b edge olothe seqond dnsulating pbstraten
device. Fig | . | Ny ' | L&) o] enment
17 rom ol enea e e VeORE (BIAEg Shfle LUTRE B Boh B b hTndlact
connect i dn depacer dayekiagd mdeirmpthe eilgtesf the sedohdi sisulatingosubsteqté ciriymg the seaong

artiall inserted int n ext.ernal ircuit connector. .Fi re 10 ovi des
D Tt r o festricaty Bl SERE BRtend BSPRL i B, ot e proBine spapel T |
connect or . lgoVilRhgr £ mbfer,the \he@Sindludihgl@ wedpy @k mgexmmeé ar€ uppddi wedge

connector 100. Figure 12 provides an illustration depicting a strip
partial |y i reoadecsiye jsuefepeagndes lesyesayedse reonductive swréace othe 1@odugtive |suifaces de ed i n

Fi gure 11. Fi : ' . ' L.Of ' ' ' il
noerted | nt i ol S Sifind bl bl aybFR ) PindoBiddRentircll
11. 20 DH aiintdthBesater] whereby the wedge Brieferted betwiearb duti poetiin dihibe ffindt linsmatigg

description a xamples.illuystrate.a preferred.enbodjment. of e present
vent Lon 1 i HpS PRl o Qdeicing ebidiell g R i Peon HE pBRRE o
ar e nuner ousinsidatingtsulssrateaanying thefseat icletisicalfy dohdiktivestatihg that éxitaids bBéyend
enconpassed S ope.. Accordingly, .the descri.ption of referred
obod mnt . sHb e ofbe Fevlaieace Fet herehn g Seuabe)semsriompdeahn e
i nvention. Thectidafl ohdirdtiPTBOiInIRNA Shd' Rivat Svelife Bnduaft aidcd R BAAS, fa0d

form ng el ectrode connection areas in el ectrochem cal cells w th opposing

: . .al . !
el ectrodbs. ‘huehyedn eledricah qopnsetitpdetwesn the secapd pleatriealy qoadictive geatigs apd
features fOl‘ﬂ}{'gq%}gbpv@héef&ﬁmﬁvé%&éis@d‘r}n@& to the |am nation of the |ayers.
e

In particular, vi ces and nethods that do not require the down
In an aspect of the fourth embodiment, the meter further includes a pivot point,
wherein the wedge is capable of rotating on the pivot point.
Brief Description of the Drawings
20 Figures 1a and 1b provide schematics of an electrochemical cell wherein element 2
is offset from the corresponding edge of element 1 so as to expose the conductive coating
on element 1. Figure la illustrates a top view and Figure 1b a cross-section view.
Figures 2a and 2b provide schematics of an electrochemical cell wherein a through
hole is cut in element 1 to expose the conductive coating on element 2 for electrical
25  connection. Figure 2a illustrates a top view and Figure 2b a cross-section view.
Figures 3a and 3b provide schematics of an electrochemical cell similar to the cell
of Figure 2, except that an extra portion of element 3 has been inserted between elements 1
and 2. Figure 3a illustrates a top view and Figure 3b a cross-section view.
Figures 4a and 4b provide schematics of an electrochemical cell wherein a slot is
30  formed in element 1, which gives access to an area of the conductive coating on element 2.

Figure 4a illustrates a top view and Figure 4b a cross-section view.



30 web registration of repeating features on different |ayers during

| am nation of continuous webs of devices during nmanufacture are provided.
-The preferred enbodi nents may be used in conjunction with any suitable
fabrication process, for exanple, a process wherein -5 di screte sections
of the layers are.lam t h nd reln it i n: 0

| essen the regi st‘TE f ?Sosrr%%%g%ip?(g’%ns{%fsmgaﬁl S pﬂa:nreg%cct)rrogﬁe{%éal ?r%%% éé"? ﬁ’rtlﬂ%ﬁélp
conpl exi ty. dfiFiguiO?,&cept tHao theedgd of dlin@dnes isdalcle thani iy stuated bbeve Riviient 4 irfl
nmeter device suitable for use with the dis¢losed strip connectors are
provi ded. 5 efeaen L Figuteaa d isirtss a on atest awd Fien Tha Eaf-LRPIE | st r at od | n
Figures 1-6 is “F?u:éshﬁ #8666 pRivide sch&fitics BN Qb&Gtitsal lay Smilah & 1B Bell € Med
t he upper electrode layer) is offset fromat |east one other opposing

el ectrodé | @ Figucherexceps thabthetedge ofclament B ésciucip that it d3/atgaskeleds te ihetedgp ohir ea
of the | ower r I n : 0 el ectrode

| ayer, thus eé%eg‘g?'ng%g‘ﬁ 62?@%“%}4?{ ﬂg v%gv\/\%élp%éﬁ% g%@’r%&gés{gg(f}g?&g%t abl e for
connection to mefFigure? prwvides ¥ side Qieki ifusteasing tHeaplittiflg pf elemaetit dvigony Elemanti DuUs
preferred enbﬁgi ment s of elagct rochem cal cell co_nnﬁct,or s. Figures 1 a, 2a,

3a, 4a, 5a, BHE BIGEHRER I¢ BIWMAERIE o5 F tagEE FORECUGR IREEF or card of the
assenbl ed | ayers Hgie § pfovidds m@éﬂaq%vmmrs@aﬁn? RN Gink BE cleRBRAL frddf efeRRALY €S-
Figures | b, 2b, 3h, 4b, 5b, and 6b depict tThe corresponding cross-sectional
views. |19 Fiigtheeonnectop aga taglioweageesy for g tengpe cappegtiopderdee: ode | ayer. Thi s
| ayer consists oOfg: L i L af | i
electrically co_ngfﬁc?:]?? %gm?g%% %gﬁ%ﬁggﬁ%@fﬁgﬂgﬁﬁ gl%:egfew\}ﬁgrag{éﬁte?ﬁg
el ectrical | yiehcrnoedtore coating is in electrical contact with at least a
L} oat Sheetrode Pghl Syl S5 1RES, 6iing SLET Bl Ry i Rl
substrate V\,idillapiaaorﬁ;l:@&t_ ri ca! |y conducti ve coati ng app! i eq toits I ower
face, 20 wherein the electrically conductive coating is in electrical
contact Mith at Fagmse lhbprowdesridd ey poasextsmal piscult|certerE Mhi cal cel | .
Elenent 3 is an ghged {3 fabiaks dniftdatibNGeiBRED s\l aRiaflf frisriedlifto SR R%Rrmal
elements 1 and 2 apart.” In preferred enbodinents, the upper and Lower faces
of el ement Zirgpiécompeter 108 ag Hinstidterbindégwel k.0 adhere the | ayers of the device
together. In thig; r ng‘]; Roifib ST S
substrate coat ed%\}\%ﬁﬁgﬁ@%&qm@?s te?e%gcttlﬁélgl y |F§1Xar{§§éggﬁglﬁa§t% oRferrl

circuit connector 100 as illustrated in Figure 11.

20 Detailed Description of the Preferred Embodiment

The following description and examples illustrate a preferred embodiment of the
present invention in detail. Those of skill in the art will recognize that there are numerous
variations and modifications of this invention that are encompassed by its scope.
Accordingly, the description of a preferred embodiment should not be deemed to limit the

25  scope of the present invention.

The preferred embodiments relate to devices and methods for forming electrode
connection areas in electrochemical cells with opposing electrodes. The devices and
methods do not require the registration of features formed on different layers prior to the
lamination of the layers. In particular, devices and methods that do not require the down-

30 web registration of repeating features on different layers during lamination of continuous
webs of devices during manufacture are provided. The preferred embodiments may be used

in conjunction with any suitable fabrication process, for example, a process wherein
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‘of just an adhesive layer. Elenent 4 is a cut-out feature in elenment 1

which, as illustrated in Figures 2 to 6, serves to give access to an
-exposed area of the electrically conductive coating on the |ower face of
element 2. 30 In Figure |, one edge of element 2 is offset fromthe

correspondi ng edge of elepent 1, sych that ap overhangi ng.area of th
Conduct i ve BT GeeREPolhE el 18 Tepipaed dodelh” s phnEin L if afBBRERIR o
tongue of eliggbd the MgistratidtSidldidndfts 2P hefefdr& theMaBifadturiNg ddptd@gtrically -6
conductive coatings or layers on its upper and |ower faces is inserted

bet ween el ement s In anptfepr zmg@dlmﬁmepréfe@éd elements elthepert inghmeter deyice guitable for
circuitry. | A €1 lLe i S:eut in element 1 to expose an
area of the dé%r@‘ﬁﬁﬁq}%cmcsgda%tﬁélg&%ﬁdéﬁé@eﬂé}ﬁ@@%for el ectrical connection. This
obvi at es 5t he needht dasib featung)ofithd etromonhemicahcalle vihwstrated sreFigeds Hed isabat thde

| ayers. The devi depicted in Figure.3 is simlar to that depi I n
Fpure 2. exXCERRt ST ok il 1ok Moo e b At B o B oyt

bet ween el engetdast che athdr Gppodihig slectfudt e (@ikieGdimied thddoweéraddcodd laydr) dush thakel y
that elenents | and 2 will_ be pushed together durjing use and thus create an

el ectrical sHAea fthe lnveer slectrras layen avesbamgs thej edee ebthe upp ednstrededasss Bus and
2. 10 Figur o ' 1 I n

i emont 5w bk, A ATROUES. W bifleToton R RoP B Rt Rty

el ement W Fi gur Fig@redebloc6 depictsviend af vasiobs diefiret embodinmgoiserfZlectioshemigal i n
this enbodi t d f t s h iL 1S v nt 4 in
Sl ement s 1l sohiSioR Higitks Fo AP 42 5nped tallchllEfop fiovlor33eRe SEREF DL |
enbodi nent dalashefitle dbsamnided layers tfotbearibhs lembbdimiests, showirighthe wepsatisgs seatdndsed

t oget her before el.e i.s forped.. Figure 6 depicts a.sim.lar enbodi nent
L oOE ber o s FRSsE e B fhisd B asie B nEl shsSeRidnlve < Ctooh fhat
it is at |east CliRFRmbd 110, eRthentof is@heIFRRE cléetrod® 1dyby. STIRGTROEH J¥R8Sts of bn | S

preferred that elenments 1 and 2 be | am nated or otherw se assenbl ed
15 electrically insulating substrate with an electrically conductive coating applied to its upper

face, wherein the electrically conductive coating is in electrical contact with at least a first
electrode of the electrochemical cell.

Element 2 is the upper electrode layer. This layer consists of an electrically
insulating substrate with an electrically conductive coating applied to its lower face,

20  wherein the electrically conductive coating is in electrical contact with at least a second
electrode of the electrochemical cell.

Element 3 is an electrically insulating layer which serves to space elements 1 and 2
apart. In preferred embodiments, the upper and lower faces of element 3 are adhesive and
also serve to adhere the layers of the device together. In this preferred embodiment,

25 element 3 may consist of a substrate coated with an adhesive. Alternatively it may consist
of just an adhesive layer.

Flement 4 is a cut-out feature in element 1 which, as illustrated in Figures 2 to 6,
serves to give access to an exposed area of the electrically conductive coating on the lower
face of element 2.

30 In Figure 1, one edge of element 2 is offset from the corresponding edge of element
1, such that an overhanging area of the conductive coating on element 1 is exposed. In a

preferred embodiment, a tongue of electrically insulating substrate material with electrically



“toget her before elenent 4 is fornmed. 20 In anot her enbodi nent, nethods are
di scl osed for formng electrical connections to sone of the connection
-devi ces di scussed above. For the electrochem cal cells of the preferred
enbodi ments depicted in Figures 2 to 6, it is suitable to use parts for t he

f
Tt o SonoitGve ARG By f 3 1l bl Af loSaF Blopuat it v GetrOGIaR 1 o

09/ 399, 512 faniedo efakSelpétacdl €snnd€lion 19H3 md@ kirbidi@y.enbodi ment depicted in
Figure 1, a different configuration for external connection is desirable.
For this enbodi mmFigure 2asthipugh helplivout én elgment ldp sipase an afep ofthel conduptive | n
t he connectq t or vj ce.
Accor di g t Py O kel B1tof McBlen GBI ", THe AIRUE GOTRACHLIERC O
2 during 530 donse&tion dwn@fmsettad lsﬁttwcqn tholayrect or into external circuitry

ol cting devi o TR Buredipuclin KRS RRARRLBRELEGHeT M rBleh om it o5 ©

respecti vel yextra pattioh lof blginemtEhas heenSipserted b&t@ed cleh@tenandl2. f Tlﬂﬁb@iﬂgﬁﬁﬂbn 2in
the connector area to all ow access for a tongﬁe connecti on devi ce. gures

9 and 10 shddesifabledtvpisdikelyrthatiglamenty lsand;2owifhernushed Joggher fhenquJSP ﬁE‘bW%d
Conneot or - 10 TeEhPelfAea Rl i bl he GRBRTRE ot Tl 402, 0 O
cont ai nslcavi t i eFigte Anledpi¢R@ an rmbodimentwisdre aslot hds teemul f@inedmnelexﬁgmt 1 which
respectively, of the str be, i nserted. nore wedge shaped

proj ecti ons FESSETHE aglaﬁeg\ﬁgﬁeé’o’bc*mt%e e Ofgfeéléer‘\/% to separate strip

el ements 1 and Z Riguré Belepictsiapsimilar enstotingsit td"li‘xgmemmaxfev]:&n this dnitedihentp |1 S
inserted into chanber 18, ele 1 first sirik the | ower_ face of .
proj ection 1 e pegespfelpaent 3 is s %‘Q\Ht isyghoye g eB‘n ‘%eéﬁﬁ@&tlwrﬁﬁ g’ﬁéh‘s
insertion acddiRirk&k 46 et Qpefrd’b'Iet 'i}?'ihesgﬁ%&tl &nftlofimRil efendeh@M %&rfemus@b& 0
allow reliable insertion of el enment into cavity 12. A further

wedge- shipedapimatedor ptbnrvamsmd:é@i together befererctement aisdorafedchanber 18.
Conducting | ayer 1 1 p n,
wherein the two (S:Fé gg[&lg ﬁmsl aSlrgps ‘%?’é)dgr?%? §§% A ﬁ?\‘gévleép‘, e%lsf{ngdn%%—{l%?
anot her. Thethe etigeyef demakes H!|SBd‘t that &lis iSleanrdlcactto \thet duge kné elordutt ilmghis

Co 0% o b b aehat W B L SRR PR et
| ayers on fa@gahek%e@we]étﬁe@aqggaﬁa& to make connecti on to t he external
circuitr As one skilled in the art will_ appreciate, the device with

surf aCESQIQ-ZOITpI‘I si Ingnethersmbedimgnt, gipthods arg d&ﬁleseﬂzfomf&ymaé clegiisal cortestensdo as t o
be integral second enbodi nent is depicted in
Figures 11 téglﬁf%ﬁ%?caglﬁégh%&égﬁ%%é%ssseﬁgg&ﬁ ew of the enbodi nent. Figures 12
and 13 show a si cFe)rvlieealccuf)cltehécaémbledfﬂemefvwetdkmawélmqnp qgalptedaﬂ Fggums 2ftal |y

i nserted respecti V. circuit.,con nectar

i gur s 111 o stk Lo s e opRecBh g RORGR| Hoadindh o SRLSHET bl
able to rot a2 o Véxtemial difeeitghawbes thoe ddsaribed ihha)pa&lnm DS. memtapiaﬁamofr he
wedge co dove surfaces, 106 and 107 which are

el ectri c &9(2%%'14&?%?# ‘E'@@%&’Fﬁ& ?égnnectl on points 103 and 104. In its
initial DOSI ti on,FdrRe WRBEAMER lddpfetdacindrigirt Nera differ@htrdontiguratiora foy xteehl

t ensi oni ng devi ce (not  shown) such that 1t is positioned as shown in Figure

1 1. Wien a @mpggionds idesitaplee gFomthis ebodimentnitris fgsirablente spbifvslementedtfiipe

el ement strikgfedt"eid &Wogx?é&ofraa?é% Bfallwd&glellgécege@l‘ Q%I@% &Bhﬂ&hoPQE\ﬂEe 102

30 This action rotates we such that the point of wedge

posi ti oned baAtweding ltm@llﬁjpmﬁt @n@ielemhedlmhb@tmdél |1aynlrtsfrm eiem,ﬂnSﬁrdupmgThen

as the stgip u ¢ face

106 1'e b bugeeion'sf BEkibaalekinkbRerbil iRty Siteobl!€ o1 ) b UM GG
shaped projection, or other suitable splitting device.



‘coating on the upper strip element. Electrical connection of the conducting
coating on the upper strip elenent to connection point 103, via conducting
surface 106 is then achieved, as is electrical connection of the conducting
coating on the | ower eIectrode strip element to connection point 104 via
conducting surfa 107 dvant & of F Fi gur es
11 to 13 1is thatclﬁ e Z)(%l g‘f)% gigvvg g P |‘§lga’u egﬁec vetl 8%%S§| eitclljlged

between the iyliptip Artenearne rfroi‘zi elefet! 21t the denrebeNEed So hl«lbve B&Uisefof gltbrghat e
connection. El ectrochenmical Cells The el ectrochem cal cell connectors

of
preferred entBssigndevies Figues SmdelG showthis embodiment with # &lfip paitially and fully
el ectrochem ﬁéénea%ép%cufgr m?mmt@m t&&%m@gd(;ﬁ@&éxors may be used in

conjunction wth el ect rochem cal s us as anperonetric sensors for the
det ecti orb and quaTitel efxterral pmwltodonmcairyﬂe@pldtaﬂ isUiguresppto thicomaigs atchanber

el ectrodes c positiaone a e rKi electrode is ed
from the counter ’°é‘| °°“{a‘“8§%v‘frj°es§‘§t. 8t12 %%gh%cg\ge@??egﬂpﬁ?doéj%?ngg reSpefg ?y, otf
positioned sthebtriphaih teringted.s Oaé ot hdre audieashaidaedjcaidas 12 aa tthosidewdlk wse t o
t he wor ki ng ghlewgtrode wher e the¥réprqeact The forﬁrer type of electr chem cal

cell is well §int§ SSrver sepasats strig glementl M%ert %alscwseétpfém
cel | is di scysaRduigs Héeﬁed lhm%%mﬁﬂe? mnfl ﬁ%{%trﬁ@ them@éefaéew f‘dﬁBﬁOde
confi guratl ons vary I n that 1n the iso ate case, count er 2 ctrode

is positlbnet? ﬁrailsefmqbﬂom;asfhﬂsragmmt me:omkwmgﬂel 1espttromomtlsms¢w¢shatfumwi ng

the tinme the I uct ctr hem react,0ns at
the counter eefc)gr Jteeiec?]'e gi ﬂ%meﬁ’ egt%{ aﬂgw\%}a&feﬁ&se ?CISE‘ tczaiﬂtocla‘ém te, this
is typi ca: |y achlﬁ\gadxebyo\lzeagsam@é(aplltomumf ptoltradasoﬂ'rdfm nhe edaecféc:eada:hﬁmbm idhe
count er el ectrode, at | east a,m e .non-i sol at

o ot ot bR laftes e TaAveieg BB ke HRG 101750 04 ok il PiBjeche SHpEveIthg o

pl aced cl os ec&lﬂ@é!ﬁ@ liyegakdelectSehfl idsiRted Frontlbite shobr. th@i G§ Ak SBdtE
reactions at the counter electrode can diffuse to the wor gg el ectrode

during the teamtact withdes rondyctingiqegtings éd strithelsmentedcanil @n  Blegfaoalbyscondirtingen
react at t he e i L&, esent
in the isol at)el\%ré[: é&g%rr{:)gg&%gg%ac i@t%gl g‘so%[e?és? at%g Ccon?&@ura i ong&tlﬁé
wor ki ng el eclayasien fec13 amslcan wevede swke betheatidnao i emernaj cirbwgtrg.o Aistope

el ectrode re i.0 br.i ca ctrochem cal Cel ert
erbod ment s, e 8 Ris # wlIFanr B B8 oS e Slerer S s ot il B
fabricated usgidig m®Bibeedastaict keds tb Be infpge withlgd 6jectiond 1. S. 5, 942, 102 -9
As wi |l be recognized gy one skilled in the art, the electrode |ayers and

electricd 1y insuh&esond erabesiment isdepicieg ip Eiguieg d b ritigyre d b shaysesidesview
desired, foroexa@RbedimtM BaRE Of addety ioatd Qe v,wofrtﬁedaﬁxsdaﬂnémtvﬁ{hl Altfp
costs, or to achieve other desirable attributes of the cell or fabrication
process. Li keagialy orfiHly iserted resppstiveliyer s may be applied to the | ayers of 5
electrically ins t Ahes : t

pattern that onl ;h%ae?(%g’a?ﬁp&%té:ver stot we@g%%éﬁ&%ﬁfsﬂqﬁéz e%rmrltfelglré a%ﬁo I rrents
vari ous | ayet@S which hentgind h wedge 14 thgihie alsid tamitaig withiuth¢ alipinden ti0feaowel the

Sui t abl e dheswes i or exa at actj vat a Si ressure
Sans 1 i aamue e 105 LS kedel fomnrrer Suut iR bl i aS 2 X8 wBER S ot
el t adhesi v@s eled®iclBt cohhdtédas BasinyaRnneansh pdifts 10X end F4e 96 Uk GG PEditidn/ e
adhesi ves are preferred for use in certain enbodi nents where sinplifjcation

of fabricati®f Wedsqlill;is beld citherdy gravity Ar » snide tesioBtR devies (nohehopa Richda of
pressure sengigd ﬁdéﬁnoﬂ%&%h&@ﬁ n{rp%mreelqu 'Whéd‘a §tﬁ{? id r‘ﬁ?ér!e@ ”ntB QR chahiBEr 198, Bk
product tackiness. In such ments, heat or chem cally cured adhesives
are gener al | pwer dedrode dlemE@tpﬁédieathe))OWéﬂléﬁqe@(ﬂ wgdge Y0 dehiad thequivat\paine 40Zand
heat - cur 1 [ I vat t

appr oprlgtfe ?tlu%ggﬁ)?\nrx%gers v)agp;fy‘lecerrb%gh Bl% &g%ﬁ%ﬁg{? “ﬁeé‘g"m f’ei’1 ‘r%e 8‘%5%“3 hot
mel t adhesi viae vppdrand hover elrdinatsilayersi of the sGp.v Ehen; Ay the slripes fiotheaimsértednimtber i al
that is soli erat apd s appli .n nmolten. farm

surface to V\ﬁ] Elﬁ?e'i ?(%md g %‘B%]F"e?j&ﬁ bsptgw‘c‘ jup coptag ‘ﬁgtl‘gl\‘ﬁ ?o[ng %lélstl ng
point. Hot nelt adhesives are available in a variety of chem stries over a
range 20 of melting points. The hot nelt adhesive can be in the formof a
web, nonwoven material, woven material, @wler, solution, or any other
suitable form Polyester hot nelt adhesives may be preferred for certain
enbodi nents. Such adhesives (available, for exanple, from Bostik Corp. of
M ddl eton, MA) are linear saturated polyester hot nelts exhibiting nmelting
points from65C up to 220C and range from conpl etely anorphous to highly
crystalline 25 in nature. Polyam de (nylon) hot nelt adhesives, also

avai l abl e from Bosti k, nmay also be preferred, including both dinmer-acid and
nyl on-type pol yam de adhesi ves. SUI tabl e hot rrel t adhe5| ve chem stri es
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"10 Chemicals for use in the cell, such as redox reagents, |ysing agents,
buffers, inert salts, and other substances, may be supported on the cel
el ectrodes or walls, on one or nore independent supports contained within

cell, or may be self supporting If the chenicals are to be supported on
t he ceII el ectrodes or walls, em.cal s ma i,ed. by u
appl | cat | on PRUIHTCHE LPE FPIGRING: | HIeCHEN APECCRact BeSTHRe g o R

screen 15 prj Btﬂsﬁq) elbrhédd RDEAREYion Pbihf AIBOVIA GorRIBERY sOEFace 08 §s th@Pdchidded, gr avur e
printing, 3 the 1ike. Suitable |ndependent supports may i ncl ude, but are

not lim ted is clecmdrresnech@mmﬁthercosdremscoatmmody lowex elc@rodpratnpcﬂém@uéo

menbr anes, and_sj.nt er. eﬁ_go ? HA e heﬂbpals for use in the cell may be
support ed orf°BIeCHHPURt I V\‘/WH Yeae %‘ﬁ%ﬁ% > In a preferred enbodi nent, the
preferred materi dhs atvantagéof the edbddimait si@bi indFigiréel 149 1844 b tat Poiht efithevhi ch
the cell is constrycted are in a form anenable to nmass productio and the
cel I's thenset4i8s Wleisqauemysiically @PS*&O@ﬂn@t‘éeeexﬁerrnrﬁmant ﬁ%‘rrerdrtepoéf%rog

di sposabl e cdrhentsSto @hsaird 13B4blé Sonh&E¥ReENSi ve enough to produce that it is
economi cal ly acceptable only for a single test. A disposable cell is one
that may co 0 I he used for a single test, nanely, steps such as
vashing and/ or 1 ahgetRenohichFas hﬁecWof‘;%‘Fférr%cPeﬁﬁo&nﬂEtﬁ@arre%uf?t{b?é:ﬁﬁ 3s@5 the
cell after a single use to ren er It sult or a subsequent use.

Econom ci) | ynaa;c/@pettabifeelq:qtrochmscat@ﬂlisextFommsplb,h&te tdneeqbas gaayy bel wsed ure of
the result of the.test to0. t nme or .greater. than the cost of
the cerl t o BoPBREnE G CetodRertind el hsed i EfECurniny LE%EhorghEdielfn BRE oo
of suppl yi ngyuainéficatdd oftanalifes user pIus an appropriate nmark up. For many
applications, cells havi relatively | ow materials cpst nd si e 30
fabrication pr oce(%ss@g’ @%ﬁt“érsem cglectrades §9<’hh’ﬁl%°smt°ﬂﬁio ‘Z’c?ﬂ%&% %@?5 al s
of the cell sléthyddes liHMARE HOhY She Soiher 2GletBES Ghactibls BRY rQRtGH Peiibts] Br
sufficiently small ampunts such that expensive naterials may be preferred

Screen p3 ntnosigionas sish that Brpdusts; of thie qoynter pleesrads sreagtipn gliffuse ftorthe orking

el ectrodes e qH&p iU s

desired to SQ%Mggiﬁﬁ%%gﬁg gr?g g%gép aéﬁgkg%?nunr FF%E#Q##&WH J?é
iridium netgrodartwi The latért tgpe nfitlectroghemital | deli d$ dmnussemth&sﬁ 9979 eand AP or
evaporatrve‘yggpr coating, are preferred as they may yield extrenely thin
films. The su %te materials for the disposable cells are also preferably
i nexpensi ve. Exartmbastmf elsdtide icaﬁignmshs/earyraﬁ etrait a:t $heais6lated Icysep i di)uam:h as
pol yvinyl chl orid pol yi mi de, pol yester. an papers a rdbo

Cel | ass&hbl %ﬁe S%Edgosupeedp#%er [BYa% fFeRa p avor ngra@gfr%‘r éﬂ%gﬁbﬁi

net hods i nclyifent A isGaink RGkdM ol &fefe%!rl»&eﬂ[baﬁ%&&ﬂ%n@&%e’sc%ﬁﬁt&aéléc%dé Ht? card
into individual strips subsequent to the main assenbly steps, and web

fabri cati on neheaeh thaavogking electiode. pnpinsties thinis sypiseHy aehiryed by sepasaionof the
subsequent | yw&ﬁfﬁg ek £k ﬂ%fth'e @an‘(ér@té@x!métbgfapl%a t?ﬁﬁfl’m{% gcesses 10 are nost
sui t abl e when cl 6se spati registration tiple

0

eatures is desired
for the fabri cat ilntheamultisolated eonfigniafibn,che¢ workingseleciode pud theicahngeraglectrode
preferr i ration
bt oat s TOPRERCASE HofthiofhEt sl dd RS e Mol MBI AL Al
certain enba@umeneleqtrode cammrﬁmﬁemﬂxesdongmgaelmdé dunntghm tehethb rcdtiséamngabedcel I
may be 15 desirabl users are to reuse e cel
o possi bl y sy SpioR fridiek ot Grirests 1 B wolkHE I ETRas ehithe gt HERbiin oy
be stated mlo ﬂg&iﬁeé prmxttrucmeqnsmad:emmmwalg tIh&hﬁ?ihbh—tngdefc{wﬁ@ﬁﬁﬁngbhye in
certain enbodi e a Si e use i.s desirable the c e
fabricated sH¥K! ngﬁofrﬁtr?f@ fFP@“t"Pféag Er desgihed 2% Friiled e b oaurrloptieferéastionsor
possi bl e30 ThizbritAMe 3@ BEGRRIMisdedy for exanple, by including reagents that
are 20 washed away or consuned during the first test and so are not

functional in a Jeeatn ¢erakadiments, érerréﬁcm@nyncat ¢ells of praferred pmbodiments mayhe be
exam ned foryg I al ready reacted,
such as an %@%ﬁg%@hgﬁ&aﬁﬁfﬁppgg %g%gﬁgﬁm&gﬁhgﬁkégggg§zaborted Anot her
met hod incIudes provrdrng a neans for breaking electrical connections in
the cell after the first test in a cell has been conpleted. 25 The
Electrodes In a preferred enbodi nent whegei n the el ectrochem cal cel
detects the presence and/ or anmpunt of analyte in the sanple, or a substance
i ndi cative of the presence and/or anmpunt of analyte present in the sanple,
at |l east one of the electrodes in the cell is a working el ectrode. Wen the
potential of the working electrode is indicative of the |level of 30 anal yte
(such as in a potentionetric sensor) a second el ectrode acting as reference
el ectrode is present which acts to provide a reference potential. In the
case of an anperonetrrc sensor mherern the mprkrng electrode current IS
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Any suitable el ectrode spacing may be used. In certain enbodinents it may
be preferred that the el ectrodes be separated by a di stance of about 500
Vim 400 um 300 Vim 200 pm 100 pm 50 Vim 200 pm 10 pm or less. In
ot her enbodi nents it may be 25 preferred that the el ectrodes be separated

RO A T B s TR o e M
one or nore jhydithg AeRALS rhdy E&ﬁdéﬂeﬂd‘e&ﬂ?%é\@&%&@d d&sfbd, -forSkhlahdi, Sorl ¥:3 R
agents include detergents, both ionic and non30 ionjc, proteolytic enzynes,
and | i pases. faiqation|for teduning weteralyeqstss of tacchiges oth@rdee;@aﬁa;ﬁt@butswf tiencedbdecy !
oot ol yi 1 Sriairiselibh FRiclst, S(AARRL b OBl i oAbl SRR 3
Pronase B, aelmqallmrtsutaeng smsmttedtmvmy@uhatﬂa@atmned‘mf exanipje, ’al\jmttemrﬂt;n only
surfactants suitabl e ‘#%e i nclude, for -13 exanpl e, et hoxyl at ed

oct yl phenol a4 é’lcﬁYﬁr% e? a8 TON XTM Seri es avail abl e from Rohm & Haas of

Phi | adel phia, Penp wae@a iemboditherts Mafb@1hRes i6 fadil W toe aSRp@NisiE 2 SRR Y,
plant glycosides that foamin water, are preferred as the |ysing agent. In

a particul aradjesyeer Spitale aslissiyesinstude.o fo xpmplgy heat saatltaéedoedhﬁ%%yerréwe
acid, avail ahgijd Qifbstves! AP AEdNERvES! Shemidafly cfted G@Rbives, bt hett MNPMéives
Austral | a, ar eé&r eferred as |ysing agents. Redox Reagent Redox reagenf S may
al so be l(hclluxﬂ w pdhepiese land theolikee nPressurec senpitive) aghesives are prefernesid forase dn
Preferred re ' C 1em

glucose in b oocri‘ &%& u ﬁﬁerg%mlgﬁ%ﬁe&::%gg%ﬂégﬂ d%)%m{i:l ﬁO%evﬁ?lrdg{ uced
form of enzysmEsdifentshthe tmkmessaqﬁ‘ahbssumfsemi\e(ﬁdhasatey mwyl relsudt mgfalyidatmxs ol

Exanpl es of suitabl e en ncl.ude are n ted to
o dmse. denyRPSHER S BORRaF ks db oenygtttogBAciut R b et e iRes
dependent gl ai€ Ogenerdiby \piéfoged) a SEspedi B prefired | aréel(ﬂexhd’aeﬂﬁ%’tbdi #adi haabb@red or

use in anal y2| ng glucose include, but are not limted, to salts of
ferricyah deadhgsivasr Whigh ean b samvenisAtoactivaied ot the appiogH#a e and el ectroacti ve
organonet al | i ¢ QAR mbdin Gt RrrE LRISOR FotiHA adhSsive, A hot melt

di chl or ophenol i ndop%ueno?mb an q%?trr}g eseﬂgr erra(ﬁ%o su??iﬁl ef.i Isrltvea prgfrg'r:red
enbodi nent , atdhesiveed(»(somag@m themyopkastad yaferig thatus eclisl dtgodrarteropeaatigeandBaf f er s
Optional |y, r e d
formin t he ({rn gl([l: 1%?#%% o F“I%Ecgtt? %LQE %%rggl vghenr%g&)édg aaﬁgﬁg%rad“&r%gdgﬁt in
an anount sumnelhag pdnhe Hcﬂsmdlttadhqmv&@axpl-dvhﬁb&l mlaszaaetyt)ﬁbhemlétncs c&d; ustgag t he
oxi di zi ng, pot t ent veI suitable for o i zi ng,
Por Cexant b oignalifietin. TibotoraherbanEt b ity BrR ord et Dorbiel Paiege
detect. The \bbkfefleﬁatérﬁil po@aaniolitidbnforsy bihet Qiithbla faAN tPoBRstashot theRakdsais i al |y
mai ntai n the pH of t he sanple at the desired | evel during the test.

Exanpl es of B bapteterisd fererexain saibodisnepiso Sypt dhssives(arpilabieetor eXARLS i framet al
salts of el i i I g‘gédm I i
metal salts %?Sttdél%tofgggmlg&lgtg{l Mﬂﬂréemc S%tgg&gfp%%&%&oaﬂegs e’%’g"é gﬂ#gngst
ot her f act orppints fromh e Gawite éaﬂ°}§l-ﬁndTmelfme emnlﬂdcls’@h@mheub wchighly postalilioe r eact
with th e g a I

Vari ous Shpoi enfe IPHamiE oy bl Sl Rficki ATk pARIBE LA ol HEPalPbe
sanple to bepraftterb@;znedudlbgltootljodlmgt-amdaamt nylpn-tvparpplxamldeheihmmx Suitablerttos or
30 ot her sub cel | g wth the cell
el ectrodes. %xlw(ﬁt%glgé%}te s‘sgrll?ssl e(%lE;Ué} tpolsyah U9 AL %Oégﬁolﬁ'ﬂllngare not limted
to, alkali netal Mtﬁrmtuveie,sm deitdin atles embedifanite &, maynbe plefesppthad ese laminktion O her
Subst ances Pr sent Wt hi e reagents and.
bufTers. - ot HEPTEIs odied Setaly agfrs oo, S Vi oo b EREET Deiina
cell. Susth smb@tcaﬁtﬁetsolawd%gteé fﬂéaroawnbezoomaﬁ@%phaauemMno%% Brodfile@w

nol ecul ar wei g so be cont ai_ ned

t
rn 2 bl SLABR G G eERAMENATES DE S M RE pTEMBRARES AmRe o
and surfact agyes ﬁ)%hatﬂﬁa&h‘&%g)rl]dd@g({ @ ﬁeﬁt t8 ¥acROMG: &ﬁm ogﬁﬁl\f/lﬁéﬂyh&éb a bond

Phlladelphla Pennsyl vani a, e trade nane

Ameri cas | ncbetweenihe fyargtis formed| Rvassuse may @lse thﬂ@Phﬂa’G@@tHh@MEhﬂ'b?“d n a
preferred enbodi nent Pluronic surfactants and antifoam ng agents avail abl e
from BASF are present. Such substances mgy. enhance the fill rate of the
cell, 10 provide a nore stable nmeasurenent, and inhibit evaporation in
smal | volune sanples. Electrical Crcuit The electrically conductive |ayers
are preferably connected via the connectors described herein to electrical
circuits capable of applying potentials between the el ectrodes and
measuring the resulting currents, for exanple, neters. Suitable neters my
i ncl ude one 15 or nore of a power source, circuitry for applying controlled
potentlals or currents a ntcroprocessor control device, conputer, or data

o, o o o o o



20 board microprocessor, and contains circuitry for applying predetern ned
potentials or currents between, for exanple, strip el ectrode connection
‘pins and circuitry such as an anal og-to-digital converter. In this

enbodi ment, the analog signal fromthe strip nay be converted to a digital
signal that can be anal yzed and/ gor stored by a m crqprocessgr. The neter
may al so cont3RpatiendRe dam@e prefgare t&'?ﬁﬁiaay Uf(y@?tavﬁ%@ﬁlrlag?? BHAINS 40RD)| o
associ at ed 2fded dppHidiio of Reatl hisddrafeskte L afMbfionak plfirell @8 forfnQ BJR8 beREa | N
an alternative enbodi nent, the nmeter may incorporate specialized circuitry,
such as pot etfojsaitablgpalyraesicimaterighd si gnal acquisition circuitry. Such
specialized circy . i i t y be
interfaced with <L';1§ ugé%ieerg?gmgﬁ%%ﬁﬁ\{g% %ﬁ%e\&lﬂ%@?g&&%ﬁﬁrgﬁggﬁ%ﬁg lgger%rsﬁg? er or
ot her ty@fe ofuppatspot dectrode layeshoran odieh geremthe cethangedes forexatapiecaateriyls
performthe control, analysis, 30 data,storage, apd/or display funciions.
Sch an enbotioen PONFRGRsPR G e dLlveabRRS: JEIREREs PoletERn rmblitsecause
the generic ggaR®Rtdefthie WikRredBandRe dedimtisdihbrRbs, MaYtht Uke! | GREMABS oS
such is not considered as part of the cost of the el ectrochem cal

measur ement YSAEEHY rositivg ﬁﬁ@wveifsumé% for ¥ER &5 SPaseh S PYRRAR dayersraclyds; Byt as¢
generic -15 yo; RN RY I, PAlyAeMAEE p&?ﬁﬁet‘ﬂ:?crﬁé@?,?B@uﬁﬁaﬁ&ﬂlﬂd%ﬁ&{a‘w‘a%}%&&&
external devices such aS |ocal "conputer networks or the Internet to
facilitat® the diGemidalstfoonseoin thesdll, sechidstredaxrmdagehts, lysiog iagéntsy boffersyisere m
upgrades to the user,. The above description ovi.des sever al t hods and
macer b of ol Athes SRR By B8 uodiried Sn MO BRepBACHEally PEIRES of

nodi fi cati ongolenintigiRndeat Rosiora Ndntaiied Wit celdSolay tRSseltl §uppatin@nsifi et he
fabrication thoFs an equipngnt. Sgﬁh nodi ficatjons wll becone an rent
to those skifeBéfaisire Rdegreporiedn thecalh eleeteadss promallss the Fhemicals Rpy Be PRPIG
practice of ghgsel df\/@gtiéaﬁan REANiGAROWEE kSdwh inCMB S0 YAt dsYink Ijdt printiR@tsctedh ended
that this invention be limted to the specific enbodi ments provi ded_herei n,
but thatlit RBViae Hhoswphyadrasrriatspuesapat spatisgn gavwesPrigag.ngndithentiks t he
true scope ! I i P ed. Lot he C i nms.
All refer engggtaglgtlggépﬁgéeg E‘fpgﬁ’gyﬁgﬁ/gﬁf}“ﬁé’gfg‘%?%‘?ggh IE)E)? ?é?%%%e%’cg&ﬁ]&%ﬁei r
entireties. sheds, fibrgpgxTilles, @laciohtibud Bembirangdnarel sitened phwddrs alThe eliemicashfor

el ectrocherritclzszéll. g}gl ‘Ianr%da fgseud (1; erd()%Io?ctri.c Iwiﬁlongl uctggn with a neter, the
cel | conpri st P PRY PHERPALSOG CE EPG U ™MULE PPPR'Y o first electrically
conductive coati fg,a prefemred aibodidethtathe @efsrdasinaetisls edthinythagelh as aating the

electrically 5 cqnducti.v oatj.n nd an jnsul atin acer | ayer. di sposed
her ebot Abermaen BPotbs ol BansBided i S bR Shb Bl Bl 6 Soe
each ot her ihe @ecifsBeReEIRP afe dekighdd foP BShige, expbrfi@it thedlispoga o?f A Biepdshisist

i nsul ating substrate carrying the first electrically conductive coat%?ng
ext ends beyoffdl ihAneIhgds BEXRaREVE enoy sy to nrednca thaht isssaaamisally acsppfableRply 195

second el ect 1 iggk bt CRRAMIGabI e ARt A cBRUAAAGHIP B0 Bschror g1 B 2L NG

spacer |ayer, and 10 wherein the edge o he second inhsul ating substrate

carryi ng t henaseby sigpeduch oy washingynd/ontleeding ef wagentsmpyaeediods tikep dmproedseé edge
of the ipnsul ati I r - lect em cal cell of claima1l,
wherein e @%Fégﬁﬁﬁggﬁge#ﬁéﬁgﬁg%{%dpgb%§§%V%ﬁ%H?ﬁ%ﬁ$?rst electrically
conductive coat i riiposanicaliysesepgableaipeiibt vontexit meansgbatttheoperazivet lvalue of the result

of the test to the user is the same or greater than the cost of the cell to purchase and use, the
cell purchase price being set by the cost of supplying the cell to the user plus an appropriate
mark up. For many applications, cells having relatively low materials costs and simple
30 fabrication processes are preferred. For example, the electrode materials of the cells may
be inexpensive, such as carbon, or may be present in sufficiently small amounts such that
expensive materials may be preferred. Screen printing carbon or silver ink is a process

suitable for forming electrodes with relatively inexpensive materials. However, if it is
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“first insulating substrate carrying the first electrically conductive
coating that extends 15 beyond the edge of the insulating spacer, such that
-an area of the second el ectrode |ayer is exposed so as to provide a surface
for formng an electrical connection with a neter via the aperture. 3. The
el ect rochem cel | | m 2, furiher co dd| t.i.onal

i nsul ati ng é‘&"éirtol‘ﬁﬁélecmf dnaterials sUGh A Plepa rpaﬁa@ p?fs‘@@'“ﬁ‘ef%é}l?ﬂst he

first el ectrylveiter2Paeanduiiidatich, CAat iad Gpateting her S%&Iadvﬁlv?ﬁrrdoﬁﬁﬂl , Yare
conductive coatin (g wherein the insulatj ng _[gacer ayer an he addi ti onal
%

spacer | ayerPrefeaedistheytmey ¥eld sppaesly Binsiilges quhﬁ@atas@wnahséor the dipppsable

el ectrochem

connection V\n&? %1&%%1551? réf&golﬁien%gﬁeeﬁlﬁwemaﬁﬁ’sﬁs(r?%&h?&a E&ﬁl nsu eéit% !S%&tﬁd Strate
carryi ng 5a fsuclsgs ;mll;emtyﬂah(midb,w%mnuﬂagtoﬂywtenmﬂtcoatgd p@esaud)catdbaaﬂul ating
substrate carryi a se¢ ctrical nducti ve . .coati n

i nsul ating spacer ﬁﬁ%ﬁ@&fﬁﬂ{&@@h&%@% ?H@S%P@é?cgﬁoﬁaﬁlﬁ‘i?e ﬂ“t?af‘,ti ve
coatings beiingugk &bﬂ&a@ﬂ?t@lﬁlﬁwe&a@mc@aﬁm separdtisd A esdrdR@ indivedwal k@ipshi p,
wherein an edge of the first insul at;@g substrate carrt){l the first

el ectri cal | yEHARMELQ PR MEBAS I eStEns IS V56 Fimation vehsr BF‘gFﬁéﬁ Rreduspdon
insulating spBstinh@du web! WiicRSs meeq%&ﬁ%ép&h@& fftd ﬁﬂwlaﬁapgngy CEhdGroRaed NY
and beyond an edge of the insul at i ngi Spacer |ayer, and wherein the first
i nsul at | Hy sa® saask switabler whennglosenwatial rregisteatien tof jmsuitinly f%ﬁ@ﬂj@t depised: futtherg and
e ol o A8 ARRE BlordrWiRh SO TR BGrLmARRAL e SrorHlel wllhro AR BTl L 1O
second el ectro a i's exposed so as FOVI O sur orm ng an
el ectrical cxnnatﬂetwhanthwdbhn a/ehmgatrammoﬂféafurmmbwse:ntxcalind flexGble Ambs may

el ectrochem cal fc , the electrochem cal cell adapted for electrical
connecti on viSATEET ter, the cell conprising a first insulating substrate

carrying a first igladin érﬁ@ddllmm@padulwehm sTrfpdd 1hs8 Gor the ae&&aﬁmmu&mﬁwee
substrate carrying a second electrically conductive coati ng,

i nsul ati Ry sqealEdie pajhat users gsart tempted e tietenteusentbe éplé@miupeaﬂlhly OQtam an
conduct | ve CRaldGs {Leiadid! SARFE st Gff HECoRR Ry ObdRfardd i 13RAGRIuARA !

rel ati onship, wherein a portion of first inSulating substrate carrying
the first el @e@mpmingyhm%utyiqr&/ereimhly, riy certdie worbodimpnta dvhere @ dalegisetihe
second | nsul Skl SN RAY SRk Suhi iy IER0 TS EhGELE GR! il RAREH oY °
coating and ond an e | nsul at i spacer Tayer, herein a
portion of tm p‘ossnlslb |Ttsuhmv|hegacsmb§1ished efor:axan;plef;g:yt ineluﬁmgs‘eaghtsdhati zeal ly

e Lo 1 ol bR e el B et and it oo Rt F Ui B o™

i nsul ati ng S,Nbﬁ-hit%l?/ tha kigyal g tHe et ﬁl@jibéld(aﬁiuﬁﬁtﬂsﬂ ifiditdtions hiackegdentd én theatll ng
and the edge of the_insulating spacer such that an area of the
second el ect fygelieadereasted e%k‘ﬁlbs"éd‘“sﬁ?na‘én éS }bgtb\‘/‘f‘% signaly - qndcthe figst aPBst ng an

el ectrical Cﬂﬂ&ﬁé‘r%&ﬁbd‘%émde% &Ridhe a Irealy foﬁbx@ﬁ&ﬁ@&le@tﬂ&l T Rs @the cell
el ectrical connection between an %ect rochem cal and a neter, the

met hod conprafigr Hy firstdess ineynsll bps begh completedii ng an eI ect rochenical cell, the
el ectrochem fRl pic@lddes

In a preferred embodiment wherein the electrochemical cell detects the presence

and/or amount of analyte in the sample, or a substance indicative of the presence and/or

amount of analyte present in the sample, at least one of the electrodes in the cell is a

working electrode. When the potential of the working electrode is indicative of the level of

30 analyte (such as in a potentiometric sensor) a second electrode acting as reference electrode
is present which acts to provide a reference potential.

In the case of an amperometric sensor wherein the working electrode current is

indicative of the level of an analyte, such as glucose, at least one other electrode is
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conprising a first insulating substrate carrying a first electrically
conductive coating, a second insulating substrate carrying a second
celectrically conductive 20 coating, and an insul ati ng spacer |ayer disposed
t her ebetween, the electrically conductive coatings being disposed to face
each other in a spaced apart relationship, wherein an edge of the first

i nsul ati ng skiBterably rresent WRich finetiens s g spuntir slectrpdedp |°9melswgh%91r=%c% §4E4ing
extends beyoryls aoffiaIEctRie hA§ aRE FRRHA BSHHeRliiR0 bR @ﬂ@nﬁﬁeﬁ% la%g%a&m@
second el ectrically conductive coating and beyond an edge of the

i nsul ati ng spestiede may performribe fnetioaiof a raferencgglecoddet he second i nsul ati ng
substrate carryi ] 20N rical o] I i e

beyond t he. edge orapids AERR T SOIMERep AE TG FRRMR BRI | o
met er conpriwithGng rékpd@e , ort SABstAVREk) PreSentifi i the dgvicd) upatibie dgstertadndoGlot ve
surface and a_ | ower, wedge conductive 30 surface, the conductive surfaces in

el ectrical cObfrmialyreashchpmiqally mah ethes substaneps preseiidu theichly Expmples osush ¢ he
el ectr ochem gabhple ﬁla]teﬁh@mytimu&pw bre NOPBMREYto! BFboAE BNl ad b 84kAiE Birded ween

the portion of the first insulating substrate carrying the first
el ect ri cal | yplatswin peliagimy sambpmdndiva okide tiorxideomixsel ndilen/ga ewides, gald, silver,

insulating S#igg{r/x%n c?t ';ﬁﬁfcylﬂé&o?ht eégﬁﬁiéﬁfxl@lrrﬁagtb%if&?xlelﬂntﬁ‘&ﬁgﬁ‘éﬁeis hicthi2d by N9

t hat extends e edge o e I nsulatihg spacer |ayer, ereby an
el ectri cHl cowrswgeblo mewdyée rexathplef by sputtedirgs tvapor adohtingc ecrekncprinfing.cheamiahg and

the | ower wedge conductive surfa is. forned, and ereby,an,el.ectrical
Comnbot on poRrERoH wEvinriblihe Y shitink i TRSberBRt, B FoERE BRpRIPENG 66,
upper wedge maefalcd sputersd bf Bfsen-pfintedtofofin thé.clethedeviubiods.of claim 6, the

¢ h PP - - ! h . f ;
?gt g{ i n;r E)ne{ hgoﬁ qur%l?rln{sllgg %{Lgll'xpi{%tg)f Fr)r?eilterll'}als pre gri‘eedl fgr ltlseefln I\Qal?qunecele ectl(;oadrv.%gjl Blcl%dg

- A@ . AQUE. A9edndral Gt Ysyéiihs S asALIRY. in&d3ntthitif\Gilker SR0HA\Aiveddmiad 2. A92.
AGhY. A&l . A 7ViG w TX a

vzupkf a\ 1 cajitvg] edidegnd anerery 4] eomtact Bipreuions Ferjder angressgussptiapc dhe metgh] caj ¢
Aql. N I nou " .

0 cal call ca] Daf BAEPRURALS HEARNAEILADE N BETbbH ind Bifacd PO bUBLR ] oo

] ca] ca] ca] caihetal it] Shajudampthodsinkude; for-ex@nle, electrolysiy in{a suitabile salt soJytioh/or

O oxr ol SheieElfabe hi] S ARG MR Fhial stk hsghar thidh o) o

00( 11111222 <pRAnRARH1cAh&isbin(chGaihods THA HoY singlapkéral Wriwakmadyewinsa] nah ca] ca

ool cal of) o b bebhaabatbithoaboah Al kiodd Sahal e akfiaks A Sachal ool o2

reference electrode in an amperometric sensor.
Any suitable electrode spacing may be used. In certain embodiments it may be
preferred that the electrodes be separated by a distance of about 500 um, 400 pm, 300 um,
200 pm, 100 pm, 50 pm, 200 pm, 10 pm, or less. In other embodiments it may be
25  preferred that the electrodes be separated by a distance of about 500 pm, 600 pm, 700 pm,
800 pm, 900 um, 1 mm, or more.
Lysing Agents
In certain embodiments, it may be desired to include one or more lysing agents in
the electrochemical cell. Suitable lysing agents include detergents, both ionic and non-
30 ionic, proteolytic enzymes, and lipases. Suitable ionic detergents include, for example,
sodium dodecyl sulfate and cetyl trimethylammonium bromide. Non-limiting examples of
proteolytic enzymes include trypsin, chymotrypsin, pepsin, papain, and Pronase E, a very

active enzyme having broad specificity. Nonionic surfactants suitable for use include, for
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] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca! BBHCCC( DDDEgEEF<FFFGoGgG
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ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca] ca! KKAL7LLLLLLLMMV

i e SRR I e SThiabee\ o sl nl lepl el o
caqRURz RSST TR@Ha\&J HAAIIY] RraldekpHi4, “Béhniyilvanal oYt prefbrréd | cgbodiinfoai, caparagscal c”a

] ca] ca] ca] ca] cal cal ca] cf"a] ca] c"a]fcaU],ca] cal] ca] ctaU] é:a] cgU] cal] cal] cal]nca] cajc
aU] ca] cal] cdjasly, p ant "glycosides that foam ‘in water, are preterred as the lysing agent. a

S b o sl e o el o o

LCH?(LtC K‘/I]_S?S]c)czsigmaﬁdﬂrttiz?scm. pEaistia Hilh INSBY canjstralis afeqpedfersdda fsilgagénis)] ca) ca] ca
] ca] ca] ca] c% c§| ga% caI cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! udXd c) z#u} xsni d_Z] c”a]
]ca] ca] ca]c ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] coa] cfa] ca] coa] cf':l] G&hs:g]req’ge&yfdrﬁylﬁlwa&'eI(i)xlclhde'ﬂ &Oﬂﬁ&lgc)mf:}ieﬁﬁ&g' c(elbl-i}( preferred
10028 () 1098 () 100K (o AR IOALE L) i €O (L1006 ) ol
109Z& () - G welkolOHdodd iddli@edhésk whigh O Bapatll of SkidiBHE Sic(reduledHol YE Endyhret
10%Z&' () -z9s™ 109%Z& (Z)-W- TAEF10%Z& (y5 109%Z&' ()-, 4109%Z& ()-9210%Z 'é)-ff,
109%Z&' ()109* "tmgo,ggc%ga lpspf sg]go}qg)y(()mdﬂm\xlugoscu\ﬁ}pmples of suitable enzymes include,

109" () - 109K, § ) 5,.931Q%&: (:).5S, 10%&. () - !L@d@o/ ; \YZ4 R
310%&'( % )- qug% ')?’?- %%1@%%?) “’é %fg‘%?% (3"}%% Ao ddhine Bepndont HIEHEY

109&' () - ym' 1dehgdrogenyi@a aiBUNADOdapeidenRelicosd dehydrog@enale. fEXamples of redox reagents

109%& () - 10%1%‘

109, ) 107605 ) AP 3380V o S 4 BB e
109%& () -, 5108hromhate,Yvhhadilin (oxides, "ntOfdigiatey 3dd dlecraétive\orgahOfmltallit -chipltkes.
7165 1008 149 008 v R IS A i QA0 R0
9" 10%&' () - Y 2n;aPréfei¥éd dmbodnent, Beeh¥ldxdBrgediFhbdnalyiayEluCose islerriciafide. () - ! (L
"109&' ()-m 109K ()- !'mi 109 ()- 10 10((()*+, zX6B7
Buffers
Optionally, a buffer may be present along with a redox reagent in dried form in the
electrochemical cell. If a buffer is present, it is present in an amount such that the resulting
20 pH level is suitable for adjusting the oxidizing potential of the redox reagent to a level
suitable for oxidizing, for example, glucose but not other species that it is not desired to
detect. The buffer is present in a sufficient amount so as to substantially maintain the pH of
the sample at the desired level during the test. Examples of suitable buffers include
phosphates, carbonates, alkali metal salts of mellitic acid, alkali metal salts of citric acid,
25  and alkali metal salts of citraconic acid. The choice of buffer may depend, amongst other
factors, on the desired pH. The buffer is selected so as not to react with the redox reagent.
Inert Salts
Inert salts preferred for use in various embodiments include salts that dissociate to
form ions in the sample to be analyzed, but do not react with any of the redox reagents or
30 other substances in the sample or in the cell, including with the cell electrodes. Examples
of suitable inert salts include, but are not limited to, alkali metal chlorides, nitrates, sulfates,

and phosphates.
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3aBbC 10! Lyf ( 10% &d&&mﬂ k&%d%&?%"géme Jan@ SLFSd 00th& dubsthlctd Ha g Ao 1@ present

109 & ()-S109% & () - 33: 444E55dELC 10! Ly&2"109% & ()-fF1 10%

109 & () - f 3. witlgaghe qlgctrogipgrical ¢oll. Sueh sugtimees qulsis@smmwv@@y enhancers

1054 () - 7UPP B8 PR il SR by thos U5 o bogaibivny ()

10% & () -510%hé&cdl), suck:as pclyc:thyd&h:@yb@l hyllydddPibcdicid) ddx@an, and surfactants such as those
109% & ()-L"10% 0% 109 & ()ir. O/" ' <<<=nrr=dEbC 10! Lyf (
Tovs & () - &1 0FEEIES by Bomagtess oragany o bilaaeiphipy Pentbyhipnfy bt th ade ame
10% & () - _>Z’P’1?H@?\ﬁ9dc§b@ ICI Americas Inc. of Wilmington, Delaware, under the trade name

TWEEN™. In a preferred embodiment Pluronic surfactants and antifoaming agents
available from BASF are present. Such substances may enhance the fill rate of the cell,
10  provide a more stable measurement, and inhibit evaporation in small volume samples.

Electrical Circuit

The electrically conductive layers are preferably connected via the connectors
described herein to electrical circuits capable of applying potentials between the electrodes
and measuring the resulting currents, for example, meters. Suitable meters may include one

15 or more of a power source, circuitry for applying controlled potentials or currents, a
microprocessor control device, computer, or data storage device, a display device, an
audible alarm device, or other devices or components as are known in the art. The meter
may also be capable of being interfaced to a computer or data storage device. For example,
a typical meter may be a hand-held device that is powered by a battery, controlled by an on-

20  board microprocessor, and contains circuitry for applying predetermined potentials or
currents between, for example, strip electrode connection pins and circuitry such as an
analog-to-digital converter. In this embodiment, the analog signal from the strip may be
converted to a digital signal that can be analyzed and/or stored by a microprocessor. The
meter may also contain a display such as a Liquid Crystal Display and suitable associated

25  circuitry to display the result of the test to the user. In an alternative embodiment, the meter
may incorporate specialized circuitry, such as potential application and signal acquisition
circuitry. Such specialized circuitry may be incorporated in a separate module that may be
interfaced with a generic computing device, such as a hand-held computer or other type of
computer. In such an embodiment, the generic device may perform the control, analysis,

30 data storage, and/or display functions. Such an embodiment allows for a less expensive
meter to be produced because the generic computing device may be preferred for many
functions and as such is not considered as part of the cost of the electrochemical

measurement system. In either of these meter embodiments, the meter or generic
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01 Lyy] 100 Oyoyine e 4 b & corg g o ity gl deytoes Such o Toca

109%& () - <FFFC@1%E| Eﬁmrﬂsobﬂ-ﬂierﬂeﬂ%& t6 )fadllitatbOH& dstribthion of test results and the
109%&' () -, &109%&' () - y3%aL0%&' () - 9#" 109&’ () - GEHHHG I 1 dEnbC
10! Ly4MLO%: Rryvisign afygem)upgradessg.theyse. 100&: () - .

0% (1151”109 1T %Mé%%“rt f?‘%ﬂf?%e’f% ﬁ*s%%afz@t YRREIBE i I
10! @ " 10%& ifiyen)ibd This @d&htign ik lshscéptib¥Rio (modificabionslid ¥se fpthdpds@nd MAEMHEI, hs ) ! QL

" 10% () - )TTT-{I as alteg'zél%ng' QI’II Itﬁgé" gégg{ga&igl (n)le_thods and equipment. Such modifications will

become apparent to those skilled in the art from a consideration of this disclosure or

practice of the invention provided herein. Consequently, it is not intended that this

invention be limited to the specific embodiments provided herein, but that it cover all

10  modifications and alternatives coming within the true scope and spirit of the invention as

embodied in the attached claims. All references cited herein are hereby incorporated by

reference in their entireties.
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electrically conductive coating and beyond an edge of the insulating spacer layer, and

10 wherein the edge of the second insulating substrate carrying the second electrically
conductive coating extends beyond the edge of the insulating spacer layer.

2. The electrochemical cell of claim 1, wherein the first insulating substrate
carrying the first electrically conductive coating comprises an aperture in a portion of the
first insulating substrate carrying the first electrically conductive coating that extends

15 beyond the edge of the insulating spacer, such that an area of the second electrode layer is
exposed so as to provide a surface for forming an electrical connection with a meter via the
aperture.

3. The electrochemical cell of claim 2, further comprising an additional
insulating spacer layer, the additional spacer layer disposed between the first electrically

20 conductive coating and the second electrically conductive coating, wherein the insulating
spacer layer and the additional spacer layer are situated on opposite sides of the aperture.

4. An electrochemical cell, the electrochemical cell adapted for electrical
connection with a meter, the cell comprising a first insulating substrate carrying a first
electrically conductive coating, a second insulating substrate carrying a second electrically

25  conductive coating, and an insulating spacer layer disposed therebetween, the electrically
conductive coatings being disposed to face each other in a spaced apart relationship,
wherein an edge of the first insulating substrate carrying the first electrically conductive
coating extends beyond an edge of the second insulating substrate carrying the second
electrically conductive coating and beyond an edge of the insulating spacer layer, and

30  wherein the first insulating substrate carrying the first electrically conductive coating and
the insulating spacer layer comprise an aperture, such that an area of the second electrode
layer is exposed so as to provide a surface for forming an electrical connection with a meter

via the aperture.
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wherein a portion of the first insulating substrate carrying the first electrically conductive
coating extends beyond an edge of the second insulating substrate carrying the second
electrically conductive coating and beyond an edge of the insulating spacer layer, and
wherein a portion of the first insulating substrate carrying the first electrically conductive

10 coating and a portion of the insulating spacer are removed so as to form a notch, the notch
situated adjacent to the edge of the second insulating substrate carrying the second
electrically conductive coating and the edge of the insulating spacer layer, such that an area
of the second electrode layer is exposed so as to provide a surface for forming an electrical
connection with a meter,

15 6. A method for forming an electrical connection between an electrochemical
cell and a meter, the method comprising the steps of:

a) providing an electrochemical cell, the electrochemical cell
comprising a first insulating substrate carrying a first electrically conductive
coating, a second insulating substrate carrying a second electrically conductive

20 coating, and an insulating spacer layer disposed therebetween, the electrically
conductive coatings being disposed to face each other in a spaced apart relationship,
wherein an edge of the first insulating substrate carrying the first electrically
conductive coating extends beyond an edge of the second insulating substrate
carrying the second electrically conductive coating and beyond an edge of the

25 insulating spacer layer, and wherein the edge of the second insulating substrate
carrying the second electrically conductive coating extends beyond the edge of the
insulating spacer layer;

b) providing a meter, the meter comprising a wedge, the wedge
comprising an upper wedge conductive surface and a lower wedge conductive

30 surface, the conductive surfaces in electrical communication with the meter; and

c) inserting a portion of the electrochemical cell into the meter,

whereby the wedge is inserted between the portion of the first insulating substrate

carrying the first electrically conductive coating and the portion of the second
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