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el ectrochem cal analyte determ nation and nore particularly the

el ectrochem cal deter I ] I 10 Anal yte
detection in physiol oﬁmﬁﬁﬁﬁﬁh%ﬁ%ﬁlom Cms F‘@g{g?‘ved products, is
of ever increasing inpor ARCICUDE ANIMI'EBGRAS BESSIAANTt e detecti on assays
find use in a variety of applications, including clinical |aboratory
testing, hone testing, etc., where the results of such testing play a

prom nent role in diagnosis and ma i vari ety of disease
conditions. Analytes of interest ime for di abetes managenent,
chol est er Bleld @ntle Ibvehfien | i ke. I n response to this grow ng inportance of

anal yte detection, a variety of analyte detection protocols and devices for
both clini cal ahefipidrad this évieatien iscaalyieda¢opraionOnasticyipdy elechechisodcalhat i s

I d | vt t i iS.. | gct heni cal t hod. | h
e hods, SR Bt RG AGl prEe ety BE R aslrraRtop REb R an
el ectrochgmiwad. cell conprising two electrodes, i.e., a reference and

wor ki ng el ectrode, 20 where the el ectrodes have an i npedance whi ch renders
t hem sui t Bagkgréund anperonetric neasurenent. The component to be anal yzed is

N t t directly with | -ode, i rect indjrectly with
o ool eagentpiste Gcritin M Saded TS Freaiiad i dedise S duBaR frpunt
cor r es ponglied thdr@asipSnpBRaERRID Ada9ns Bhictne AGIRRONGAL  oh AsRSs ERAhYL BCh viriely .

analyte. The quantity of the oxidizablé (or reducible) substance present is
t hen est i efapplica®ns) iscluding diniceblabgratimy tasthg thethet tostingeetanmdhete the remith gf e

present in e initial sample. .A. problemfaced b nuf act.ur er.s,. and users of
t hese typﬂ”schg?s%gé’ Yt ﬂ@ﬁ%‘gfc’]’f H’E@mg%o[s;sl TP@JaEéag@ﬁf a_ﬁlf@ﬂ?gc?i M6 due to
vat er exp@sidiifons FOAnAyBIHY iﬁter%ﬁ[&lﬁdé?lﬁc%@@%Hia&%&%ﬁa&érﬁ&t%h&é&%?ol? bhd Ps s
exposed to nornal environnental humdity, the response-of t?)e test strip
can changihedikenin fespiisy tathds giowied omwricoed ol amdlythdetedivnl ¢ sandsy of asdywi t h t he

trip. 30,As h, t LS. i d..i.nt t int identjfi.cat] f
a1 ot oohBRGRN TROPHIE ARG ot TR oA st BR R HBREl 1 on of

the strip i s ppat 8@ nfeiiRid ok agihloVel for BAMkd QRERDHAL ah MRLE ¥ midd
particular interest would be the devél opnent "of a card from which a
pl ur al i t ymethotle &t sushmigsbodsoas akjugeusiiqujd sampld is plaesdintchereacthererrmedaPosi ti on

in each &gétldoc gmfral E:eel\f:éo%jpris%?gnt]wvc\)laélgcrtroggg Ii.acj[, 39’6 e?e%%g 91%} {Ngﬂ(’ing electrode,

20 where the electrodes have an impedance which renders them suitable for amperometric
measurement. The component to be analyzed is allowed to react directly with an electrode,
or directly or indirectly with a redox reagent to form an oxidizable (or reducible) substance
in an amount corresponding to the concentration of the component to be analyzed, i.e.,
analyte. The quantity of the oxidizable (or reducible) substance present is then estimated

25  electrochemically and related to the amount of analyte present in the initial sample.

A problem faced by manufacturers and users of these types of electrochemical test
strips is reagent degradation due to water exposure. For example, when the reagent
composition of such strips is exposed to normal environmental humidity, the response of the
test strip can change dramatically and therefore confound the results obtained with the strip.

30 As such, there is continued interest in the identification of new electrochemical strip
configurations in which the reagent composition of the strip is protected from contact with
environmental humidity. Of particular interest would be the development of a card from
which a plurality of test strips could be singulated, where the reagent composition in each

card is protected from water mediated degradation.
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Il 1 6 JUN 2005 WO 02/50609 PCT/ USO /46572 Rel evant Literature Patent
docunents of interest include: 5,708,247; 5,942, 102; 5, 951, 836: b[aH,21069:;
5, 989, 917, W&, @%60817; 6,151, 110; 6, 125,292; WO 97/18465; WS¢4 483,and EP
871 033. 5 SUMVARY OF THE | NVENTI ON El ectrochem cal test strip cards that

can be si ngul ated to Er oduce el ectrochenical test strips are provided. -The
el ectroche At IapEe ds are made up of two or nore electrochem cal test

strip precursor i_S tef i . P > of
>y Feagent nagis SRR oPhETHE BRIudsS s PERRE R REsLAeT SR
gaseous 10 5¢I89mIrTt 6 B07R1 736,151, eB& 16, I2S00 WD ohashes; WD dMEr48add EP 8m 033.

i ntegrated desiccant. Also provided are nethods of using the subject

el ectrochem cal test strips cards, as well as kits that include the sane. :
The subgect test strips and c h " ction/concentration

det erm'j?.\ati on of a nunber of ‘}&ﬁ% IPE\I?EN? 1@Idi ng glucose. 15 BRI EF
DESCRI PTI ON OF HitfdcGelRicl febiGstrif cpiowaties t sighei®d ioprb@icetdi@uacispmibhenf a -
first enbodi ment of the subject test strip cards. Fig. 2 provides a
schemati ¢ PBiPsErEPHyEladpI e Jectrocartrabicastl ale merdofp PAEVGRIDREEt test strip
cards. 20 Ej Qi i 210] I I ment
of the subjseropsbeiEaSeb BE0RRL hd Sl AR MiheloBal B it RPRREL
test stripofakidy aagertdionging gedction shudhiee bouidedentdppsingWietieodes In ghkeotovi des
an exploded view of a test strip that is singulated fromthe card shown in
Fig. 430 zemmugdcation Wik seh seastipeehayibep bl Gyl cardis gh irfegrpted slssigesh ABe ai ned
fromthe e gy : i 1Bl g, ovides ed
view of a e(ngﬂi'gézﬁr}lE %1%%%%%1%%5# n%%?e gp %1 Cetloscl}}g’jngcg% t%g*i ANt n?%ﬁ?gkﬁ?g. 6b
provi des amhaipileitetie shigy Wie sabjeesibsistpspint Rakds fiad Ssofihatedcfiddeonchgrativar d
shown in Fig. 6a. 30 Fig. 7 provides graphical results of the data obtained
from the expermingtion of apambegof differertamelyécs) including glgeospr ovi des an expl oded
view of a test strip card according to the subject invention, while Fig. 8b
provi des an expl oded view of a test strip that is singulated fromthe card

shown iif Fig. Sa. BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 provides a schematic for the assembly of a first embodiment of the subject test
strip cards.
Fig. 2 provides a schematic for the assembly of a second embodiment of the subject
test strip cards.
20 Fig. 3 provides a schematic for the assembly of a third embodiment of the subject test

strip cards.

Fig. 4a provides an exploded view of a test strip card according to the subject
invention, while Fig. 4b provides an exploded view of a test strip that is singulated from the
card shown in Fig. 4a. | |

25 Figs. 5ato 5¢c provide graphical resultg of the daia obtained from the experiments
reported in Example L

Fig. 6a provides an exploded view of a test strip card according to the subject
invention, while Fig. 6b provides an exploded view of a test sirip that is singulated from the
card shown in Fig. 6a.

30 Fig. 7 provides graphical results of the data obtained from the experiments reported |
in Example I.

Fig. 8a provides an exploded view of a test strip card according to the subject

invention, while Fig. 8b provides an exploded view of a test strip that is singulated from the

card shown in Fig. 8a.
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“of a test strip card according to the subject invention, while F6glUNDG05
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shown in Fig. 9a. Figs. 10a to 10b provide graphical results of the data
obtai ned fromthe experinents reparted in Exanple 111 DESCRI PTI ON OF THE
SPEC! FI C EMBODI Kﬁﬂr@)@% P%ﬁ%ﬁ%‘éﬁo Vg Of 2 4¢sf plpip cardrecoriing dhe BdIeStngul at ed

to produce i@l &t OGRAETRALL bhENidesShidkpRded Fieh! (Y ipH G 1§ SEEh RGN EHL G
test cards are made up (p§ t\tRo oresrmr eﬂ%g el%gctroc %%nga‘lm%lgg. S{al‘l p B ife
pr ecur sor s,cawhgosvreiadiigffaecur sor is characterized by the presence of a dry

reagent housing reaction chanber boynded by opposing. el ectrodes. | n gaseous
communi cat i on wikBS-dQa 0 | dypEoy %M?esﬁﬁs 9§ ¢ datapbiained{romthgemedments

desi ccangt . [@fé&% lHrE%h%e [pre nethods of using the subject electrocheni cal
test strips aréls, as as kits that include the sanme. The subject test
strips and cards find use in the detection/concentration 15 determ nation of

a nunber of different ang &S, ne % ng é . Befare Jlje subj ect
i nvention is described &5 IPTION QF 15 MQ@&M he invention
isnot limted t i . | ' 1.0 '
SrkiaBas 4 by ERSPUTEN S, Ahpls L MSILIAR,ARRRERS e

bel ow, as wvariations p
fall withi rstriigsears peyvéded! Théele@ibocbpménati gt @irds ars matle up of avs or mordbe under st ood
that t term noJ ogy enployed is for the pyrpose of describing particular
embodi lint SICCHRENTICHIPSSHHRPEBHSES Weet? Fif RTRRTSar A ehasprterized by doprresgicet he
present inygntdy . h Sh&aeh aos,gfb@ i i

speci ficat iog% déﬁge agﬁ%t hé’g‘giélﬁgée%g%?gl ns,é??io{r]llg&lhda ? %ﬁ%%%g{srg?eﬁbﬁﬁg%‘%e
plural, 25oumhessativhevidoerchxéactibe ahdrybatiof tistasd Btahentepiseed ddsicems. Alsbi ned
otherwi se, all, technical and .scjentific terns used herein have the sane
meani ng as REGYifehisg W@%‘{}@é’@gt e Ghaechplectgoche tegk§trps ¢a5dy; ﬁéwéﬁtasi&SMi ch

this inventy L- QW%??T : {EEEB.

t he subj ec%@%@ﬁé%%gﬁgvﬁgs Cecttr 0 Se%gclégﬁ%% {ﬂeagtlﬁg%lf‘lﬁl Sﬁgar sﬂ/ét ae?i%%tgcﬁl be
si ngul dbed determireltion of o chmbecaf diffesht atatvters incdatuey glpewsef i cal |y, the

el ectrochem cal test strip cards can be cut into two or nore, i.e., a
plurality of electrochem cal test strips. Cenerally, the cards can be
singulated or c ] UV F 50 and
nore usual ly fr ?’rﬁfg%gg% Elgbgégtt %Q%gh?@nﬁld\)afﬁg%fl ﬁtﬁzﬂé{a’?’ li%lsrt?%g%g‘gj%%%d? @I{IH%OOS WO
02/ -, 0609 PR@EhtIBA 1Y 4@ Jindited to the particular embodiments of the invention described below, as

variations of the particular embodiments may be made and still fall within the scope of the
20  appended claims. It is also to be understood that the terminology employed is for the purpose
of describing particular embodiménts, and is not intended to be limiting. Instead, the scope

of the present invention will be established by the appended claims.

In this specification and the appended claims, singular references include the plural,
25 unless the context clearly dictates otherwise. Unless defined otherwise, all technical and
scientific terms used herein have the same meaning as commonly understood to one of

ordinary skill in the art to which this invention belongs.

ELECTROCHEMICAL TEST CARDS

30 As summarized above, the subject invention provides electrochemical test strip cards
that can be singulated into electrochemical test strips. More specifically, the electrochemical
test strip cards can be cut into two or more, 1.e., a plurality of electrochemical test strips.
Generally, the cards can be singuiated or cut into from about 2 to 100, usually from about 5
to 50 and more usually from about 10 to 30 individual test strips.
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As such, the test strip cards are characterized in that they inc_i HdﬁNg
plurality of adjacent test strip precursors, where by plurality JUNAMRt at

| east 2, wver@/;sbdwe nunber of precursors in a given card geperakdiyicEanges
fromabout 2 to 100, usually fromabout 5 to 50 and nore usually from about

10 to 30. The di i f,the subject cards,.- vary., but 5 erally the
cards have a Ie}%g?ﬁalr’ 2%3?3%5“51? %aﬁgsa%%ggmﬁ&g’?ﬁddn%l?ﬁﬁyyla%]ﬁfg? ?th?elg{%o bout 3
cmto 30 catjmues: By stripiEisahisyrs tvbete dQIHiraBiyGEntcan?A 1645 3Nehae Mt 0gi Ng
fromabout 0.5 cmto 10 cm wusually fromabout 1 cmto 8 cmand nore

usual |y f rigesWEBYELD 2 2bih cardszeapally Thss fromeabans 2 16199, pisvallyafiomahole ©utl from
the cards I I nanges fr 0 0,5 cmto cm
usual |y fr%%qg%%lﬂsx%%g?gabfﬁpg}m{aa%%n% Fllgrn%lés ﬁoéﬁg Pgﬁiﬁr%ﬁ%eg{)%aﬂqs Iﬁa%?(r]ar¥0% to 5cm -

and a i dtdenthily thaageéshdveMealin wngng from dbau2 bmees0wsl akhallyf famuphew 0. 2
cmto 1.5 cm and nore usuallf/ fromabout 0.5 cmto 1 cm Each precursor_ of
W

the card i%9nEh3) emraedimed upyallyierm gbong Cam (@38 emand @aiditoranging fisan abailch i s

bounded by i s _a.dry reage C ition. These

Foatar s R FREP L SnSlafS Kot B Enl2UPGR o Pioke LR ARS Horf BB 21 R T
terms of tTeus @stest btriph thddSah Batutdrm Be Rreousedli have & Mg_ﬂﬂ%ﬁﬁﬁ%&,ﬂ’f&ﬁ- A

feature of the subject invention is that an integrated desiccant Tor each

reaction awahbecm © Kresdmrailniremabsub) ewito c 8 cesandepoferiisaghairen aboui it

oo cBmpanentt fike Ml o ARER Tt Mo 1TRR e 2aFRL B ans R el 1

one or nores e dndgndRtetidlB SomBkbwd. sipmitbe @ard, e€.g., a 20 |ani nated
covering material, etc., and the |like. As the cards contain a desiccant for

each reacti on Richmsequsor pbtheatard isichasacicpeedibieinglugiing af|lpasya sfaciensslumabh

materi al s h i ndivi dual, desi t material s present f each
reaction c‘ﬁ%q &t 'ouige%h\_zﬁ?p ?Sg@ ﬂ%‘%%’?? g%?dthﬁEﬁ Q/%irgdrg?ge ég?%B%gﬁtfo &5 al s
present i rfehtifesGAdssubRREH RO ARDES cifibedabeitdr dtdibinkdOn terk batte)tedtr om
about 5 to 10 and nore usually from about 10 to 30--one for each reaction

25 chdfberstppeifaipande rrediced figm ke abiedtoprdsf di fferent types of desiccant
materials may b Q rege tive si.ccan i.als 1nclude
ol  d mater: a o 1R Rl ME! Rrel R S IR B ET 3SR (TR Lo T
etc. Each dhesieciaprestat @ith@bulsaovinds IyBikreio@ achéaht Gas e degRsdntaout 0.5
ng water per test, usual I%( at | east about | ng water per test and nopre

usual | y atcopneaentaantesmabieatme phihggewk egelt is asompypentdhgisrinegrpgratgdhiato the
desi ccant ri L in .t j Lypi es fromO0.5
o vt or perpeRrpabkatin de b B BB AP pal it e Yot Q0BER | O
per tast tlamamg cobdng pAteriadStc. aind thdliee. WSl bard$ cormiabalesicdadd foreaoht er per

test to 3 .water_ per test. Representative materials that natf{ be enpl oyed
as desi ccdReQionshanler tyrplydhey Relade p plurdetyrd desigpang aisialssp|thagngel |

CasSOt,  CaQgRfhdaGesidfr mAtBGANR Bfegérﬁ%lj LR réddfon Shamber. As such, the number of

individual desiccant materials present in the cards generally ranges from about 2 to 100,

usually from about 5 to 10 and more usually from about 10 to 30--one for each reaction
25  chamber present on the card.
| A variety of different types of desiccant materials may be employed, where
representative desiccant materials include solid materials, e.g., beads and. strips or blocks of
desiccant material, etc. Each desiccant material should have a capacity of at least about 0.5
mg water per test, usually at least about 1 mg water per test and more usually at least about
30 1.5 mg water per test. The capacity of the desiccant materials employed in the subject cards
typically ranges from 0.5 mg water per test to 10 mg water per test, usually from about (.75
mg water per test o 5 mg water per test and more usually from about 1.0 mg water per test
to 3 mg water per test. Representative materials that may be employed as desiccants inclnde,

. but are not limited to: mol sieve, silica gel, CaSQ4, Ca0 and the like. Incorporated into the
4



1 6 JUN 7005 WD 02/50609 PCT/USO ] /46572 desiccant material may be an

i ndi cator that provides a detectable single, e.g., color changd,t Jyhaiscan

be used t VBeEEPWPne t he remmi ning capacity of the desiccanpgr/@s@/465120

determ ne whether or not a desiccant has reached capacity with respect to

t he anmount, of water tgat ounds _of i nterest
[

i.t can, sequester.._ |lndjcat GO
i ncl ude, KFC ?%%‘?ﬂ .Wﬁﬁtéeoaqlﬁ‘awa?% H?Pﬁ”qeﬁé‘ desﬁcﬁ%.ﬁ@eftm ﬁ:ee'%a?‘?:lgr %‘t}agge,.
further chagaahekhi&sd c%btérﬁﬁ%e th@rrérﬁﬁinh% oI%EE'clﬁw c%fthQHeéid?:taﬂt, k13dlpy Hgt!éﬁhinéf‘ F1ps,

each reaction chanmber of each precursor gaseous co nicatron with a
desi ccant whyderdrabt pdesennt bas redvbed anmicitBwiasguustoocbernmoinctatfiventer thatne ant

that at | east water .vapor resent i.n_the.reaction chanper is f I le to
roue o t D gelieeh el sBRESEHS of Bria® e ERlus hof et CetnERe o
t he degicaggpat material s generally present in, i.e., housed in, a

desi ccant chanmber which is part of the card, and in nmany enbodi ments
i ncor por at ed i nthe casdcire Sunthep chathefedesd indbais pridvdorisimgslations intb endifidsal fstripesi ent

vol une to hause the desiccant . materials, where the volune .qof the desiccant
chanber s GEHRTAENGN FAARRE Of P PIEGHROTGS BOaRCOrs CoRRURIDR Yith o JRSEERRY 11 om
about 0. 0)faieSallRelndn B2 ARD PP ESHS@nudit2BrAR AEanOmida 166t whr Yafi cc.

The configuration of the chanmber "may vary considerably and depends primarily
on the di mressindinshofeactien olemelar 2 ey ebleite mvye dethei desictrmt ded be sayuestefednber .
Generalhly, a channel or tube connects the reaction chanber of each precursor

to a esith%rﬁ * chanber so that the requisite gaseous conmuni cati on between

the desiccant apGhamOerhhiiheRe!the BeshaRPSh HS] @geaé%hﬂ @%gent-ﬁlﬂ‘ie?, HREseRin, a

channel often has a snallest dinension ranging from a 0.002”cmto 0.05
cm usual |desiccarnchinber Whiold & pam afdh®c8, o iamhnysynbodauentaincerpgrdied inde

ranges from about m.to 3.cm, usual rom about, 0.02. cm t .5 cmand
m)rg usual9 Ft?jlénzlr g%gﬁsﬁccﬁml‘%mﬁ etjsdjl{%s%ﬁ\&ﬁ‘ﬁ{g‘]cﬁ}ﬁ?‘?l@ﬁ]lﬁé? PB‘FFE&% é%?&‘f?a’afesi ccant
chanber wihiefifisAekdre R RAeHe HERRIdS0cH ehlfbers géley\m}i}aﬂgés%ﬂl bbdnst 0.0D15

gaseous conmmuni cation may vary. In certain enbodi nent's, the desiccant

chanbédp i s¢i o Gasevuesuebyironi awut 8.810i¢ Ho & Ileanid anore sy frarh aboutd). PlrSecsent

on the sa ecurLsor, ~such th en,.the card is.si ul ated, t,he.resultant
Cest st r ol §° HRonaRbans Alte PRtp CfY eoRdis Y aid Sasmru AT a on
with a desirceaimdRiekiofthd Materisleshicle AfousédiathedesidcAn@dtagibeat i ve

enmbodi nents, the desiccant chanmber is in gaseous communication 30 with a

reaction chanbedencrily. pshpmelaiube aornscidhansestionphesmbesof cach prreursst ther t he
i ght A i i he. ; : | th
R e R g e e e N A

resul t ant StT S a reactilon . N gaseous
comunic atthe reastidhckanties i caatlisiglt Thé albe ok Bhare! aftdn IeRRogi ARG Emetdiencard i s

configured such that singulation results in the
ranging from about 0,002 cm to 0.05 cm, usually from about 0.005 cm to 0.05 cm and may
have a length that ranges from about 0 cm to 3 cm, usually from about 0.02 cm to 1.5 cm and
more usually from about 0.15 ¢m to 5 cm. '
The confi gurétion of each desiccant chamber with respect to each reaction chamber
25  with which it is in gaseous communication may vary. In certain embodiments, the desiccant
chamber is in gaseous communication with a reaction chamber that is present on the same
precursor, such that when the card is singulated, the resultant test strip has a reaction
chamber that is siill in gaseous communication with a desiccant material in a desiccant
chamber. In alternative embodiments, the desiccant chamber is in gaseous communication
"~ 30 with a reaction chamber that is present on an adjacent precursor, e.g., either the right or lefi
precursor to it, such that when the card is singulated, the resultant test strip has a reaction
chamber that is no longer in gaseous communication with a desiccant material.
In certain embodiments, the card 1s configured such that singulation results in the

production of an electrochemical test strip that has fluid entry and exit channels leading into
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production of an electrochem cal test strip that has fluid entry and exit
channels leading into 5 1 6 JUN 2005 WO 02/ 50609 PCT/ US01/ 46572 1#ngUNolifis of
t he react i wo armsder whi ch provide for fluid comrunication pg})ﬁxggﬂmtﬁ%e
reaction chanber and the external environnment of the test strip, where no
such comuni cation existed prior to singulation. In other words, the card

i s conf i guraad ogbof tharcasfien chambeetwhieh pyovids forfinidfeopmumcasiod befwach ¢hemadiort he

cut'ting or gi | ati.on _process .results.in the production.of 5 fluid ingress
and egres TRl BEeRART ERerPRitel PoP bihr St oAl Earaieaon

envi r onnentexisedd prit 16 kinklatisR. lhiviter diiid] (1SAHRY B BaNghed sH R IER dshb@iptibe
reacti on chanber and gas can_ | eave the reaction chanber. The subject Fest

strip cardsubfren asindaifithe pardsthpcuiting or Aiveelatipepwapsrewdis in the predustipa bf

whi ch peovi . for Lsturne vapor, i rmeahl e barrier tween the.card and
the ext ér nafﬁ1 i %%esrsl \%ln ?gﬁésn?hm?ﬁg BB%GEB gl}e rﬁ%@%’?icgﬁmkﬁwgﬁ? S}fﬁewﬁ{ s Hf“gnﬁhe
card to pr@fiigestfiplsoahit fuhil s&Bple.can BB ntRAAYENIn® the FRICEbN ERuVER ARd baP@pMeabl e .
material may be enpl oyed, where representative materials include, but are '

not |i it ed®ave thpwagearnshiagisr. pol ypropyl ene, pol ystyrene, pol yet hyl ene
terepthal ate, r er.. nol I fif [ ed and/or chlorinated. e l gne
m)noﬁers, copol %rsébjggﬂfeguorlﬁﬁ% %%Jegﬁ%f%ﬁ}%%?egﬁnnaa?lg&ug?I}@]i)oerr%)gﬂﬁﬁ%a%%ag, 15
pol ymet hy| reitagfoyldast €or 4 ibitbure 9ap@ dmpbriniabiel e HoKiela tAOBart RBd tHekskierhdl

certain_enbodiments the cards further include calibration information;
i dent i iP catepwiionmemy Feg bayper matesial map pe lmagicd entpribe ene to pravids fewe Hebtfetlhe

formof a s | a e r.other ,inforrmtion stor,age ans. The
desi gn of t@%@%@mﬁt& 0 glg?/g?p:%éé@ P %ﬁlbéra l&in&%erﬁpaa%uwp%& gvglleﬁef_erent

el ectrical repg@sem@itivaehate@nd irglidal hange hdl lin@sdd 161 FdlPghiibad, palypropyldnent el y
singulated fromthe cards. Representative alternative contact

confi gur at irghstyaere, pelyvihglarciterepthglgtee Bibber, gohymegeafcilyaratedrmndpr shlopalgdt ai |
infra. Repr tativ St i fai ti.ons_are.now further
described i %eaﬁ%b% %rgemp ?%%e%e(?ﬁ%r%g{r%g ‘"‘%?‘%F fg\gp Bétgd gtrlllyie)e 8 o% 8 %\rlsl’ ew of a

test stfi p peiitethgaRtltichdatt Ofilpieodedertiodiitmdxiaf arddWe SibjIaGErtdiAvVent i on,
whil e Figure 4b_ provides an expl oded view of a test stri? cut fromthe card
ic

shown i n~ Ficgthodiments the cpydgdiaherdnclpdes¢alibratiop imformatiop; mgntificatipdplor@etient ur e
d f ; t . & 4 .d. i chai
"o nat i on SSRBRE B eRRRY Bh e opPdnd ity Ratbosnnplgter odliob s 2

el ectrode liafpenatidi?aopgdtheans.(e. g., . 005 clear PET, An coat (bottonm) & . 005"
cl ear PET, Pd coa}t top si de, r&spec ively), 30.and m ddl e spacer I%er_ 43
(e.g., .003" PET:edsoigngdii qaedspaay bovayieditaaegvidesion aanmbsy ef diffgrenhglctycal
pat ter ot N2y REC6 A8 raliBhs f QI Aut PO ateh sinBuideE AT GRRTST 45,
Representative alternative contact configurations are provided in Figures 1 to 3, described in

greater detail infra.
Representative test strip card configurations are now further described in terms of the
figures. Figure 4a provides an exploded view of a test strip card according to one
25  embodiment of the subject invention, while Figure 4b provides an exploded view of a test
strip cut from the card shown in Figure 4a. In Figure 4a, test strip 40 1s a multi-layer
_structure made up of top and bottom ]a}.rers 41a & 41b (e.g., 3M 425, which is a lamination
of 0.0028" Al foil and 0.0018” acrylic PSA), top and bottom electrode layers 42a & 42 b
(e.g., .005 clear PET, Au coat (bottom) & .005” clear PET, Pd coat top side, respectively), ‘
30  and middle spacer layer 43 (e.g., .003” PET, .001 acrylic PSA both sides). Spacer layer 43
has a pattern that provides for a reaction chamber 44, a desiccant chamber 45, fluid ingress
channel 46, a channel 47 connecting the reaction chamber to the desiccant chamber, and a
venting channel, 48, attached to the desiccant chamber. Desiccant 472 (e.g., 2.5 mg 4A mol
seive beads) is located in the desiccant chamber. Also present are cutouts 49%a & 49b in the
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channel 46, a channel 47 connecting the reaction chanber to the desiccant
chanmber, and a venting channel, 48, attached to the desiccant £happems

Desi ccant W®d2{5ee08., 2.5 ng 4A nol seive beads) is |ocatedpipythgsges! ccant
chanber. Al so present are cutouts 49a & 49b in the 6 1 6 JUN 2005 WO

02/ 50609 PCT/ U0l /46572 | ectrode | ayers.that allow for clearance, of
desi ccant e%‘ﬂ@ﬁ?é@@”t%‘?@ﬁﬁw fq{é’??af%e %gﬂ‘ﬁicﬁéﬂt mﬁtﬁilél\évﬁ@%eféham@ﬁ@r&_?@eﬁnd 43
upon assenficy,als otflaﬁa,(@ﬁ%d-ﬁﬁe@gn%geﬁﬂﬁf?ﬂh%%%ﬁi; 2ALE RrctPRso LIRELIRD At the

edge of the desiccant” chanber that only a defined anount o can
enter thgungaotdtdmre slgawbdie dositcadiahamber. solthattdulsa defifédgpmairt ofifloil caheniear d,

singulation of the card 5 into an jndividyal test_strip, opens the_fl uid
g esa. oHARAEFUSRERRIESAoE L Bolidia ClFURUGS Of eabl S OREEIBR G Ehe
reacti gn GhaybendRiddadRssdtip Bﬁamh@mﬂa hheset élaslucﬁg'}é't ﬁaﬁ%&&maﬂgmotnh@ _

n add such that singulation

desi ccant chanber. In addition, the card”is configure
resul ts i resteblisiedibetweenvthe cdunctibie chiimsher ofifie stinaisbboth tide edtérnabeirgmnbe dofui d

channel s and ,reactj qn chanber. .. are vented to.the, ex{ernal epvironnent, so
Chat 11 ui ooF Ageass] GRetbeh TBeOQiERn, W GO C BRI O T8 A OB MV Kt or o
bui | d- up. They, {eehich ihd ReshRhst cglfanﬁbxl%t{d%lﬂﬁaﬁﬂ?th% ﬂli’l‘i&&]&%nﬁéﬁ%n& halctioP IS

gui dance for the final cut 40b enployed to singulate e cards I1nto strips.
Fi gure 6a arpventeditsthaeextexpil edadnneany softha fludidgressibhean pfocetewithowt beingFi gur e

4a, where a desjccant Dbl ock. qr pe 61 (e.qg,,.60% 4A nol e sieve;  1-3%
gl Yool 0 IBEFRE BF BRee PG st b Gt AEuRe 4TS QU St
chanber 45. ;90 %ﬂ@éﬁ%e'f@r @eTHR &3 906 @fr{gl’(ﬁfleﬁ ‘t(]g' IfQiH hieQe E4this ﬁg(gs‘mg)ﬁ éfﬁ%ﬁ‘é 58 6b

shows the ‘detalls of a singulated stri glres ba and | ui d

i hgr essi orprovidenmetxpi@ledndew o€ a wenlifickSioh af themashoShignteetagdhtwra dekiecqur poses
of the experinment describ in exanple | Fi gur a. provides an expl oded
vi ew of ap’ﬁﬁﬁﬁ $7 18R &e&sﬁ'o B4 W@i(es?ng’iepl‘éla(bﬂh’m'lﬁ%ﬁ%&Q AHRICK - Xlﬂisdtﬂ%é B the
top and el i i i : nd 82,
wher o si gl e B R e b Y ot o
20 deslisc cafpudel 6bakoti theFdegaitseofYasinpuiatediadp din fepipdsaiershdvdbehedtuid imgogsioncat i on
of the strip of re chanpel 46 and vent 48 have been shortengd

Fig. 4a,
accor di ng thgnest élﬁﬁpg the yent \4\% 1avebRESPIRBPTIRSH don the RPTgscs ¢fdhe ppeaiment dgsgabedyn
be seen in_FEli 1l L @yr t mg:m I QL :
nodi fi ed Qi 8 e%\%gp étrfieﬁil %ugg%tﬁ ipg%\g%?\sa%;eg R%?L‘ggﬁﬂac Bgfglg E rvg%%&} @%éﬁgggg‘gﬂs
conmuni catindiig.\Gat n Bigdesiac teriop elhelbarodd 3ayprebentbeen combingd dwosimgle lagjracent

toit. 25 C be seen.fromthe figure, in this.confjqguration singulation
of the cortl L Shers o kg o g 2P stdime st H A hgPeiidie

egr essychagapksot Bt d1hRfould 04 frovRREEH B84 O D 8 ThRRitaad gt Bf t he
reaction chanber of the strip and the external environnent. In addition,

the card iEigctmfwhgre dunsed it andaenistSlgpye de¢roshariesed eecordingitosexaimpld ML Xahi ch
the reaction chanbes. | s 0Pk QgRL ka5 8OUS ALY SAHQN WhDaLd shown
‘ in Figure 4a has been modified so that the reaction chamber 31 of each precursor is in
gaseous communication with a desiccant chamber 33 present on the precursor adjacent to it.
25  As can be seen from the figure, in this cohﬁguration singulation of the eard into an
individual test strip opens the fluid ingress and egress channels such that fluid
communication is established between the reaction chamber of the strip and the external
environment. In addition, the card is configured such that singulation resuits in a strip in
which the reaction chamber is no longer in gaseous communication with the desiccant
30  chamber.
ELECTROCHEMICAL TEST STRIPS
As indicated above, the electrochemical test strip cards of the subject invention can
be singulated or cut into individual electrochemical test strips. The subject electrochemical

test strips include two opposing metal electrodes separated by a thin spacer layer, where
7



30 chanber. ELECTROCHEM CAL TEST STRIPS As indi cated above, the

el ectrochem cal test strip cards of the subject invention can be 1di H@Um&i ed
or cut intdvPAUssdHual el ectrochem cal test strips. The subjpeglyse1/6s72

el ectrochem cal test strips |ncI ude two opposing netal el ectrodes separated
by a thin spacer |ayer, V\Pere 7 6 JUN 2005 WO 02150609 PCT/ US01/ 46572

t hese conpo @Wﬂ@dﬁm‘%%ﬁ%ﬁm BIHEASE L. e-ojarea O Zgpgdn gyhickhidocaied agsden i s
| ocated a rﬁggéﬁt dﬁé}gent system As indicated above, the working and
reference ele es are generally configured in the form of el ongated

rect angul ar st ri Asindiggedatiovg, the hertieg ghdredérehdeccl altedts md@snerahgemﬁgmm inb

about 1.9t usual |y mabou 2,0.to0 2,8 ¢cm_The wdth of t

el ectrodes 15%%}350#%18 g{){%‘[a@g 8" Ftthft') 7ically; tl}%lfé‘gﬁ{loff the heatseiss rangsy PB“

0.67 cms T I I rom
5 TheyoLe] 8168CE A &ﬁhﬂﬁﬁﬁﬁloar%bgﬁ% 8 t% ¥ m%%gp{ E3RcAGNY &%%3

about 10 to 100 nm and usual I'y to he wor I ng
ref erence efrentaboatds3&ited.f76 cirhesualllydroac aleoit ﬂeSd to0.67hah. Be referestce 'e]&etrd)detso

surface of the ctroe t hat f.ac t on area in the st

net al V\her@P‘r‘?‘éﬁ% et ﬁl}lﬁ%%rréggmg F\.?g?é’ gl“&fla“ﬁlf&mﬁ ¢ 19(‘? égr

iridium cgghon, doped tin oxide, stainl ess steel and the like. In many

enbodi nents, the netal is gold or palladium Wile in principle the entire

el ectrode may beTlmaavd’erl@ﬂg sivbrefiertmie eleemotiesadre filrthee Cearhctodes 1h$hegaﬂeasalﬂhey made
on the surface of which is sent

ngg o e & e %Hg‘g%ﬁté%&afa%ﬂs lpd oot FRR G O HOTBOEBHNOF
enbodi ment smte&éz-@u;cm fadiuff %ﬁe Halifiih, SiREL KA TBABEh Hopky R GRILYsthiARGES

from about 51 to usu out 1
t hi ckness m‘tedlhﬂdﬂmtlﬂie [rampeny elgabmdmiehty, ﬁlamgaeai i§ galdhoalpellddiig. Mul&&lﬂpmmp}md

usual ly fro tl%about to 40.nm ayer. An enlfent "

i nert backi g eHREE Qﬁembﬁén@ﬁpﬂgg}%ﬁg'%ﬁ g EO&BF%E?O%S&E% thel

typical l'y tHenBREEF I mbRrial &l Gk dudfeFRbRHid iRk p}é&@ﬁt d ﬁu&ﬁ?&tﬂﬁh@&eﬁ[ ovi di ng
structural support to the electrode and, in turn, ectrochem cal test

strip d$ a wﬁpoeem&f thableetrodset hruhaftesmmhamnnrmn mb@hqnlemwahe ducltriees dfabk inegt
substrate include pl asti cs,

pol ystyr enebac inginuerial tEEally r@gge& i abp%%lﬁ- tt‘ggg%llf‘g}e%g‘}? @é&{”&aé 19815' e
el ectroc hegﬂs%(j*mkﬁﬁfe yizl! Hlaéle&f SIHE R i f th@gcaﬁg fr%ﬁfa%%u’hfo {ohl%to ﬁnt}gnd 25
wor ki ng an erence e ectrodes as ace eac her ‘and are

separat ed bysualdnirgmeatBOl @ tad BhnaNE L., a spuﬁhretl Inr&ttaltliaﬁr dAsT asenieetf Wee batlbing
wor ki ng and reference electrode in _ the reaction zone or area of . the
el ect r ocherftetgriakragy be employed insthe subieqtwleshanss, wheredypicaliye material 1s a rigid

20 material that is capable of providing structural support to the electrode and, in turn, the
electrochemical test strip as a whole. Suitable materials that may be employed as the backing
substrate include plastics, e.g. PET, PETG, polyimide, polycarbonate, polystyrene, silicon,
ceramic, glass, and the like.

A feature of the electrochemical test strips produced from the subject cards is that the

25  working and reference electrodes as described above face each other and are separated by
only a short distance, such that the distance between the working and reference electrode in
the reaction zone or area of the electrochemical test strip is extremely small. This minimal
spacing of the working and reference electrodes in the subject test strips is a result of the
presence of a thin spacer layer positioned or sandwiched between the working and reference

30  electrodes. The thickness of this spacer layer generally should be less than or equal to 500
um, and vsually ranges from about 102 to 153 um. The spacer layer is cut so as to provide a
reaction zone or area with at least an inlet port inio the reaction zone, and generally an outlet
port out of the reaction zone as well, i.e., the ingress and egress channels described above.

The spacer layer may have a circular reaction area cut with side inlet and outlet vents or
8



spaci ng of the working and reference electrodes in the subject te?t&ﬁ@uﬁs
is aresult of the presence of a thin spacer |ayer positioned or § 0 hed
bet ween t BEOWRSKONg and reference 30 el ectrodes. The thi cknassuefi/dEias
spacer |ayer generally should be Iless than or equal to 500 m and usually

ranges from about 102 to 153 m The spacer layer is cut so as to provide a
reaction zBAESGF OicE SORFEWAANS) @&SAUAS. rianglal sectangytas, imsgulppshapebicastinte,
and genera I 1 e ¥dblcegr i ..., the

i ngress ang}%sﬁ%ihég%%ﬁgncﬁé@d?sgrFgeé Ca%g\%&q%%@%gﬁggﬁ#aé?gﬁ Wr]%ﬁrf have a

ci rcul ar r egetseontiae satabld maietinlssnadhedd PEBIPETGE, plyikade, pehicarbonat8, ahdGhd like,
2005 WD 02/50609 P?T/ US§#/646572 zPorts, or ot her con%f!cgd};]r@ati oni, e.g. -
square, trrRREResulacss L g Paser 14ver Bigy bs ireated se as fubicadhssive iligespeette. The
spacer 4 aygfeiRynBevd sk Gk afld fi A EANNE U AR BUEL bBLiro MBI test

r epr esent afﬁl{e\lle spui t‘a’t%?le mat er%?al s?l C ugle PET, PET po‘f!fll?éﬁr%e, e

pol ycar bonatrip, Odpartichr britkest is vearse of hdiesurt tacids-safed taliResSyzantdp ad g epaceny be
treated so. as to be adhesive with respect to 5 their respective el ectrodes
and thereb?yﬁﬁi ntain the structure of the electrochem cal test strip. O
particular inte éﬁ&fk‘?ﬂi&'ﬁ? Rfds AhErs 1S j.\ P as
the spacer Iayg?l;gafﬁeoe ectro%henﬁjtszgf tue‘g%ﬁgﬁiﬁ%gubgécgg%gggaﬁign@lerfﬁég{dgubj ect
car ds i ncl abemlsery mmetor area thitasteinedigrihe oorldngealettnade, it rdfefénne dlebiyoddvnd

wor ki ng. el ectrode, the reference el ectrode . .an 10 t he spacer |ayer, ere
these B e eIt BAGH ENFESHRITE S%B@W@Ptsébeeg‘?sf:‘il'e%idﬁts?,"?-t cxﬁ&aﬁ:cﬁbé HAPART ence
el ectrodes fef, elé&?ﬁeg Bg t %’E %r& A0 Rfitoh6r the AGEE AN a3k BPhil AL h;gac&hﬁ acer

| ayer defines the wa eactlon area. Ihe volume of t reatti on
area i s at defsestthatyells ofthé reaption arsa.al hoyvatmt efige redatioh afealis anidastebautdsual |y
at | east about 1.

5 L, where the vol une y be as_large as 10 L or |arger.
As nenti onéd- , i gL Where the n
84 uplls at lepg a#%@%fclt Pﬁﬁnfir@ae B%{%Tﬁ}’&‘f lepstiahentylde 8 L1 where theylpmg
inlet port d.i odi t i s,an outlet port... Tl rOSS-
secti onal - W8Tt R AT IR AR, R BiBohREAIE paRsHbe Fip felcu HpLfES
suf fi cignt hyiehakEenlkOporh) a8Y iidagNe@bddifienial RhéladeeanButRKbdrt, dfhefctdssd from
the reaction area, but generally ranges fromabout 9 x104 to 5 x 10-3 cn®,

usual |y fr eeatigpalprealofzhg indg-apdiogtist 1o1ig may. Quy. aplonpees dda suffipientie largeiet i on

area 15 2 CRARE LEARERL BYBRE L W 6 B3R RUALET PO IeRera D, (e

speci es thB° s measured e € an ererore’rs erive

the concemionaiicans 6fl0Arab ki ich” aispaNs frehogional .3 sarpl e .2.5The ot eddx reagent
system present in the reaction area %pi cally includes at |east an
enzyme(s) and aPmsentindhc repefiqresica s moedinsagastt systere, whizh magemimystepgrovfies he

redox SEA0SMSELEMAR A SIRNTE BF BLHLA Wi QLAEORNIES J Rl Pk I

concer to oxidi*ze the an Interes (0] e enzyne

conmponent  @bncdhtrhtitth sRahaktd @agehysiotysdat Barhple MBEteredfx AfagantSifigheraant witike
oxi di zing enzyne or a collection of ) )
reaction area typically includes at least an enzyme(s) and a mediator. In many embodiments,
the enzyme member(s) of the redox reagent system is an enzyme or plurality of enzymes that
work in concert to oxidize the analyte of interest. In other words, the enzyme component of
25  the redox.reagent system 1s made up of a single analyte oxidizing enzyme or a collection of
two or more enzymes that work in concert to oxidize the analyte of interest. Enzymes of
interest mclude oxidases, dehydrogenases, lipases, kinases, diphorases, quinoproteins, and
the like.
The specific enzyme present in the reaction area depends on the particular analyte for
30  which the electrochemical test strip is designed to detect, where representative enzymes
include: glucose oxidase, glucose dehydrogenase, cholesterol esterase, cholesterol oxidase,
lipoprotein lipase, glycerol kinase, glycerol-3-phosphate oxidase, lactate oxidase, lactate

dehydrogenase, pyruvate oxidase, alcohol oxidase, bilirubin oxidase, vricase, and the like. In

many preferred embodiments where the analyte of interest is glucose, the enzyme
9



two or nore enzynmes that work in concert to oxidize the analyte of interest.
Enzymes of interest include oxidases, dehydrogenases, |ipases, Winasesms

di phor ase3y0 guswoproteins, and the like. The specific enzm},@%ﬁﬁg}g% In the
reacti on area depends on the particular analyte for 30 which the

el ectrochem cal test strip is designed to detect; where representative
enzymes  CABPERRN of firdsdex wREM SEStery v BREOHN dir Bgenavre. b ¢ Bugose gridase

esterase, ggwgggi%hg,hg%é%%gge, | i poprotein |ipase, glycerol kinase,

gl ycerol - 3- | act at e oxi dase, | actate dehydrogenase,

pyruvat e oxi daskhe satmphommxestasehe ledbt rdagent spxe@as @ madidterasenponest, tikéch i ke.
In many preferred_enbodi nents_where the anal yte of interest is glucose, the
enzyme 9 WOUE9s BpebHone orguaigneriyisr agsats AarielbefbilewHhEsator sEcHhE el EgyR

reagens sg{y@%{ eﬁld%glhﬂﬁ:%ﬁicgéﬁiﬁé %h&%zﬁ%lﬁ@%#ﬁ%a%épﬁ%x%%&%%ﬁh%ﬂése or

gl ucose d rogenase. The second conponen X reag systemis a
medi at or gpheyemeiMminah]-atethdxy-phedeinpmethostitatq 2, 6voineethwdi, abefizoagaons,. 2,5
variety of different nedjator, agents are known 5. in the art and include:
ferri cyanididlorgHetrsnsogd umoRe G e den A ASAE RS K] semplexes, ruthenium

pheyl enemc?ﬁp%%ﬁs: %hﬁ%ﬂ%@’ I&@%E\%@%ﬁ&i&ﬁgﬁg %!l‘% glﬁf_g%se in the analvte of interest and

2,6-dinmeth ’benzoqul none, or o- enzoqui none, ferrocene

deri vat i vedycossoitdaselir piudostydehydrogbease are the theymedmpaiptsenediai@ndf t he | i ke.
In those enbodj nents where .gl ucpse jn the analyte of interest and gl ucose
oxi das® omagicylas gdegstare fayerak. arkthe fkeenzyne conponents, nediators of 10

particular int { j 4 : .S 4N may
be present in %g%rgg%ﬁ%tﬁgé?%@ﬁg%ﬁég{l@lﬁ#%ﬁbiﬁélee <'fliglegnlil ‘gg,b%ﬁég.gl%rh(’f??t%h% nat e,
citrate, nittdconateqaditate, maliog apidt,ehofBacd“Gbud’f eufferanst thedikk ¥et ofiéetagettaer
agents that may be present. include: divalent cations such as cal ci um

chl ori de, Mé&fggéjemﬁmﬁﬂﬁoﬂwa 1t gathops S8icHe Ca‘ﬂlﬁﬁyr?élﬁ TRRBHES VY
surfactan ¢ '-ﬁ(gﬁrqug&g L vt Jrnk i ; 'Fé’cfbrﬁ) ur oni c;
stabilizi tr‘fg]%e%@slﬁ‘h as a um!e’n,ygs ucf(r%osfg?m%trégﬁg %f%?toéa%hl’o . and

| act o$®. TBilevet,ctbmyl, redfombnisysstehzing agatenshlay afoueseruciose, drehalfose, mannGARD
AND TEST STRI P, MANUFACTURE 20 The subject el ectrochem cal test strip cards
may be f aBPE BHBE usi ng any convenient procedure. In nmany enbodi nents,

various |ayers 19f didd @5 Esi@énﬂsig%h&all?pgascﬁﬂiﬁ‘aw fdg.| ayers, spacer
| ayers, etc., are brought together into a single card format, which is then

laminated in a barrier material to produce the final product. .
fo the. subABt Rk BRaa Wb RS Bea i n terms of the o cecoraing
20 The subject electrochemical test strip cards may be fabricated using any convenient
procedure. In many embodiments, various layers of different materials, ¢.g., electrode layers,
spacer layers, etc., are brought together into a single card format, which is then laminated in
a barrier material to produce the final product. Representative protocols for fabricating !
different types of cards according to the subject invention are now described in terms of the

25  figures. However, the following description of representative card manufacture protocols 18
merely illustrative, and should in no way be considered limiting, as the cards may be
fabricated using any convenient protocol, as mentioned above, |

Figure 1 provides a schematic representation of the fabrication of a test strip card

according to one embodiment of the invention. In the process illustrated in Figure 1, the

30  initial starting materials are top electrode layer 1a, bottom electrode layer 1b and middle
spacer layer 1¢. In this example, top electrode layer la is a PET substrate with a sputtered
gold layer on the bottom, while the botiom elecirode layer 1b is a PET substrate with a
sputtered palladium layer on the top. Reagents (1d) are coated onto the botiom layer. Spacer
layer is a 3-layer lamination of PSA/PET/PSA (PSA = pressure sensitive adhesive; PET =

10



25 figures. However, the follow ng description of representative card
manuf acture protocols is nerely illustrative, and should in no W@ijNdﬂ[}ﬁ

~ consi der edWMO (30604g, as the cards nmay be fabricated using payus@ven ent
protocol, as nmentioned above. Figure 1 provides a schematic representation

of thefabrlcalono t. strip card rding to gne enbodi nent of the
i nvent i on. P3L¥E ?{éerﬁP%‘égéé "fﬁF‘FWS gﬁcwﬁorpﬁlgg,pgthyvayﬁ ﬁ%‘? r%tl?%?}tainfﬁ%er Breariti ng
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spacer layer | c. In this exanple,” top electrode layer Tais a IQET substrate

wi th a sputhraigbdhe g@hpbﬂlta&ammw stihetubpiotpyagucstai desictire chahbanPehdahiig afike | ayer
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are |am nated together to tructure 2 ang _a hole 3 is punched
Fhrough © nbeeBimaSidan i ihel 68 ubtinb gt G e HoYtes cemes armoered
Punchi ng of; &heq be@@eﬁ@@%&mﬁﬁmﬁémy&@%ﬂ%& 5h @oﬁm gr&dygt paR.@fed f!uid

stop junction downstreamfrom5 the reaction chanb rves to
preci sel y dliumirunt fitkm aovpuwdticaothe final chré antflilee et Selanéer aretshé‘ﬁ&hmﬂypmabcn’mlmse

hen: pki (0608 T deRemT OB BT R R b e e st eI bRy

structure 1'n§teh§1§‘cﬁx%@€mb9§se§%ﬁa?%&\éﬁx%ﬂss%ﬁ%m%f‘ﬁ) DRNAR0h B3 [ PA ?éﬁcﬁ?r s 5a

and 5b consisting of, faced alum mto produce the final
card 6. |fwhik abcasptsrthe Easwnadt ﬁbteaaleAs thef ancli et dy6 m@ﬂmﬁinhaenoﬂﬁotalge nfdahsn wi | |

def orm durin tion to or t ckness s .cecant,. If the
mat eri al g %g%bﬁg%@]‘gwgﬂ te prt?@%ﬁﬁ?ﬂ%éﬁ?fmﬁrﬁuf} 2% & I OhPa ’F‘E’)ni %rm
a pocket w@w&r%ﬁﬁﬂhﬁh&ﬁ@cﬂgﬁ &ﬁﬂeyemfsecrah% sedif tﬁehe%nﬁg&a%n Bﬁfh@ vénbﬁ»s an

i nformation storage neans, 1% barcode, transmtter, étc., which provides
i nf or &t i oxlectredh lfasr&jalomldcafqr@ cirivabeamadtoin thoﬂnalmn}ummulamd froxmhc kandh.e
card is enpl oye ration the.vario

CPeot r ade T avor StsgBor A st L e sl ies P i b ot et R oty the

si ngul at ednéePid toligh B8 melkallizA] SOfa6EYMhd Slebtreid Bmk vlieh feRatW B5ideuf tHen t he
various |layers to allow contacts in the neter to touch the netallized

surfaces oftripHedditienally oaerksi(l psrowhiortn thaidadicats lines puifethrefugh ifee metallizgd layer,

Addi ti ona r 0 d I|n t thr u

metal li zed‘l '?{Eﬁ{e@ %1&%5 W?afe% gé’%l@éc ?Ctrlllg’%rg}é% er§| gi%c ]fnetsﬁ %1 egP%{[/erear S,
whi ch 20i negedsamnthe befrddecaifaye. TR 6ldti 20 faneassede Mtemﬁia@@t;f(qgi@n slattrade.
These isolation features serve two purposes: (1) an electrode is forned at

the end oflSthéleri|aéwecﬁﬁlémféheﬂ\ﬁ>W@harmem hadlpws drisatior olcommlee duid fill@ftha | of
the devicg, ?n (t%} eha?es%ﬁﬁe harhBFat PR IRInAREH 8L It REIRYe kBl e

el ectrode |s pbte
! limited to areas defmed by the features.

An alternate card format that can be produced by the same process is illustrated in Figure 2.
25  In figure 2, the configuration of the initial top and bottom electrode layers have been
modified to provide for an alternate electrical contact scheme in the electrochemical test
strips singulated from the card. Analogous to the manufacture process depicted in Figure 1,
the first step in the process of Figure 2 is to provide top electrode layer 21a, bottom electrode
layer 21b and middle spacer layer 21c. Additionally, marks (21e) arc shown that indicate
30  lines cut through the metallized layer, but not the backing material, of the electrode layers,
~ which lines form electrically isolated areas on the electrode surface. Reagent material 21 d is
present on the surface of bottom electrode 21b. The precursors 21a-21¢ are laminated to
produce structure 22 and hole is punched out in structure 22 to produce a dessicant chamber

23. A desiccant material (24), e.g., block, beads, etc., is then positioned in the punched out
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limted to areas defined by the features. An alternate card format that can
be produced by the same process is illustrated in Figure 2. 25 l4rg fiNpele 2,
the confi guoattsemoof the initial top and bottom el ectrode |l@yen§have been
nmodi fied to provide for an alternate electrical contact schene in the

el ectrochemcal test strips singulated fromthe card. Anal ogous to the
manuf act uréesprcasiechembepped g resultEigpimetute is lammatedros sealedpetivgen iy aaddoden of

Figure 2 ig_t.0 provi t | ect rode .| avey,; ,..hotto | ect rode ., | r
P10 ana” m Batier BYEEISE R BsEL SRR G &Y oha ke R oR R b pENE ot SR, o
i ndi cat e 3@ariDBEFigHE 36 Naah SdhempBd AluktrZifsh dfayseEondoptbioasl thih@aPBEki ng
material, of the electrode |layers, which lines formelectrically isolated -

areas on t@@plvedta Bhecyef jecRessdre i thearesasaillugtratgd insFigpresk ennitial t he

surface of, bottq | ectrode The precursors 2la- re, | am naf, to
o otaed ot PR AR SRE R0GSEh 2 3n I ERREH B Pu Sl MRS ks
dessi cant g R @pperddrfale FahiaGeaRht fEHE(I0R) gﬁ&éd thefech. ThObokdm cRerbSs 1a9EC. |
is then positioned in the punched out Il 1 JUN 2005 WD 02/ 50609

PCT/ 1TS01/ hsstgrtrode gpuesatefingd byrisolatian guts3@dr Maddle sprgesiayerctOanechasadteridedat ed

or seal ed en a t rr.ier l.ayers 25a and, 25h consisSti of ,
o g pon PR P B P R Bt TR a5 BRSO i 852

provi des airsehaiditaidd Wil teatadidn @harBb&aa PdadpicehiOf b pideatsofEhe bR (EARInAY ed
to fabricate the subject cards. In the process illustrated in Figure 3, an

initiall 5 méddlelpyessdre fest faminalgd togedwr fp Broducesirupisg b tand degiccant Batarisl 8V ed.

pr ntod ¢ nsanensh i 8RB AR BRSSO R E e b bR S e debBs oo oy

i sol ati on Lyyts3RBdhidd idlekcapac Rolatiay eiits 308) oprédiRe Fhbéard 88. Ibthehaving a
flow path that includes a _desiccant_ chanber, where the desiccant chanmber 33

is in conthpdimeprohopmin Rgae 8 ctie elesiodnh Eim arrvestwoninetifngc @ support fgr the

precursor. i.0dl £ 1 ani 0 to
b oduce si FLaE DS 4870 A6e FnPheBlofulrE 8Bl Byl bR L i | OABRRES
desi ccint chamarsiaBdith Tw uatistor: Bport Sarfshessidramies auel aé thel Aflachaetisladailablayer
34a (which_has el ectrode isqlation _cuts 34b) _to prqduce final card 35, In

the enbodffRBrllishSHEnal b PPEE & Pre-farmeddn & filsu6- & hyrtaneping 97 thegmepneitsens:
(a) suppor{, .’Iceép,ttﬂtkkﬁ%esﬁac%ﬁ mbBHE Tﬁy&gé%mgg g {aimssvﬁhf%emu?%u{ase&% fleer- In

t hi s enbodi mrent I'S conpose materi a OW nol sture
vapor transpicadagn, sas eop iswthn asnohbe fiehad byalieddsidca\chninabt. Fhedfefam el i ed

Cher mof or rheRiFcatt sy bERPopRBDEL S} e aHieCHRsati: 4140 thi Wk BIHCHaR FirEpdied: he
filmig di ieatdiyoddiaranhe tR4HRE sRRRcer | ayer, so a stop junction cannot be
formed by the desiccant chanber. Therefore, the desiccant chanber is
posi ti oned on t he padwe eletiratheinical sagtsiriph &bmaths taods,j thncarilp arei ssigoiadetlierait 20
upon sing u{n% {h%r%es?fsufpg.e Aﬁya E:gnviegllegt (Isl}tallléa ot separation protocol may be employed,
including slitting, shearing, punching, laser singulation, etc. In certain embodiments,
singulation is performed by the meter with which the strip is employed.
25
METHODS OF USE
In using the electrochemical test strips produced from the subject cards, a quantity of
the physiological sample of interest is introduced into the electrochemical cell of the reaction
chamber of the test strip. The physiological sample may vary, but in many embodiments is
30  generally whole blood or a derivative or fraction thereof, where whole blood is of particular
interest in many embodiments. The amount of physiological sample, e.g., blood, that is
introduced into the reaction area of the test strip varies, but generally ranges from about .1

to 10 pL, usually from about 0.9 to 1.6 pL. The sample is introduced into the reaction area
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To produce el ectrochem cal test strips fromthe cards, the cards are
singulated or cut into the test strips. Any convenient cutting or1 6 JUN 2005
separ at i owextoeeol may be enpl oyed, including slitting, sbeasings?2
punchi ng, |aser singulation, etc. In certain enbodinents, singulation is
per f or med gy, cWeﬁ%n}%ﬁo'fﬁcWﬂ'vﬂﬁré ﬁx@.sﬁﬁxﬂeﬁnéﬁbee%c%qg? he rdEl 682, OF USE
In using the electrochenical test strips produce romthe subject cards, a
quantity eflowthi® wickdntolthgreaaliorsaenlaad die lilkt es @ay be sonvehiemduced i nto the

el ectrochem cal | 1. of the_regﬁty on chanber of the test strip.. The

physi ol ogi cal SEMEnHERPlFARGE Obilie SFTAPIrdA{hedRtfdiap et sniekecigchiaiierlal |y whol e
bl ood or & dahtyeidi¥ gk ugiﬁgﬁgé rﬁ%&&&%raﬁgfwo EEI%C%@AS?}FR% ﬁlggtrd efdical

particular 1nterest 1n nman I ments. e“anpbunt o si ol ogi cal
sanpl € engasurbhaddhaitihatade sayivaty dehsadidg iontthe pdrécul @aeitive of diceasofardhthe t est

strip varies, bu ener al ranges fromabout 0.1 to 10 , usually from
about 0. 9%@1\.\’6@%& ei%ﬁﬁ? %Flsﬂlit?ﬁt PEEE SRPIoNES 90%1_(9619@9 b S VRFBET S 1 6
JUN 2005 aéé% o%ﬂﬁﬂ&ﬁﬁ’,%é&éﬁ%%@'o? %o&ﬁii&ﬂeﬁ@YG&%Mﬁgﬁlfe’(;@&%@f&haﬁ% wher e

the sanple may be 1njected into the'reaction area, to wck into the
reaction sarcesure ald nidasurt ick&rge &ubmyethie), camnare fampdromEaic) onpotgntdpl i cat i on of
the sanple to the reactign zone,. an el ectrochem cal neasurenment s de

usi ng t he&oé‘?r%‘loé}?@'éc APy PR S NP Bﬁrﬂ?‘ﬁﬁé@e fPE]@Wé‘P%WR;% HEFRdugiiongnto the

measujg rrefgacﬁ&@%fe&mm&s ﬁm@r@tpg SPSRHAG A Ao nﬁikﬂ%%fsuf%ﬁ{eﬂ{ greof the

assay and the evice wt e electrochemcal test strip iIs enployed,
e. g. depefidibrgdenrinbeinne!S. Phient lMesad,224 1 20 W, BIFet80i and S0e&l Bk el arwvO

tenti i he. t hem I g | il h
(coul onet D1 56% RGP Limobe Sirclosies SEmbbenbs e eDva TRy, o O
usual 'y over agpgji¥gi %re]géoaglom)f {Heré?echekﬂe%ma%ggﬁngﬁé& iPQHé'fetabt‘i’&h :deelcbst he 10

reacti on area. Methods makl ng the above ed el ectrochem ca

nmeasur enede¢scabed atfavet the moaestce the dndlyte PreSentPa tlerdaniyds introdn@24ntbabe reaction
4,545, 382; and 5,266, 179; .as || as 7/ 18465; WD, 99/49307; the .

df so bour £GP Uk R B e ok B GRab A B, P B bR eovRbt BTy e the
det ecti ongghplk g BhIEEE HRCHETUGEA, (B BRAWALOEHRIRENIAI éi%&%l HERBIhEN céMPRedS
descri bed above, the amount of the analyte present in The sanple introduced
into the tethetigonl gebSratmhfoms sehenofjetdpwiln ebtaingd centatliongtanied values, and

el ectrochem cal si.gnal.to the amunt of analyte i.n the sanple. .ln.making
Thi's. der | GRETOHES B T OMMTSat o FrBg BRPRe s R e FIBEPP! conpar ed
to the sigpRatyr88AarBp8dnd LAMVR BBENEEHA] dRTRYbRNEHY a0BLRLBEda ARl 48! of
standard val ues, and™ determned fromthis conparison. In many enbodi nents,

t he eblct peétramidaaiomsitigally by aelavigredastaned feperkandh thedesisticomeedice gt vyabie

derivati ng gr}a?ﬁg boﬁcsen gt%&x{ fnbaes%m% é) z\llpeplieél !Eoethe test strip. A representative reading device

for automatically practicing these steps, such that user need only apply sample to the
reaction zone and then read the final analyte concentration result from the device, is further
described in copending 1J.S. application serial no. 09/333,793, entitled “Sample Detection to

25  Initiate Timing of an Electrochemical Assay,” (Attorney Docket No. LFS-77), the disclosure
of which is herein incorporated by reference.

The methods may be employed to determine the concentration of a variety of
different analytes, where representative analytes include glucose, cholesterol, lactate,
alcohol, and the like. In many preferred embodiments, the subject methods are employed to

30  determine the glucose concentration in a physiological sample. While in principle the subject
methods may be used to determine the concentration of an analyte in a variety of different
physiological samples, such as urine, tears, saliva, and the like, they are particularly suited
for use in determining the conceniration of an analyte in blood or blood fractions, e.g., blood

derived samples, and more particularly in whole blood.
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20 performed automatically by a devices designed to work wth the teg ﬁtl@gp
to produce a value of analyte concentration in a sanple applied tol BHY t
strip. A nepoesgns ative reading device for automatically pragtsalipg:zt hese
steps, such that user need only apply sanple to the reaction zone and then
read the fyhpal anal yte concentration result fromthe device, is further
descri bed i n copending U S. application serial no. 09/333,793, entitled
"Sanpl e Det ect iAiso pmv&&dl 1y the atigeckiimengowfredits Ebegderio phentiog thdashiect "
(Attorney Docket LFS-77), .the disclosure, of which is herein

i ncor por atBEnHYn, rjékfeelfl%éhe Fhect Ve Biden #d ?ﬁsbﬁméﬂﬁla&?&fﬁ%h%@rtﬁﬁt FEI: Be

concentra [

anal yt es. Hoaied BpYETHE SihBt i ni Sl A L ERp RS RE SRR RS ||

many pfef eamplﬂ: Botbaginie tveherd tie phydipleican®@iridd i o ad, ehpdubyedkitom3) fidéieer m ne

o ey D e oS B o S o CH e

subj ect P tein
i et . l'iva,

and the 1i E@?ﬂ%%%ﬁéﬁénd BRimss pESi R, ARTRNRP YRGS ARk IEpeb i orRd | e

concent r atstapdardf e.gn aaghadogé eortrol bd)lnﬁdn that &redids § saalaroiysd cen@ntratidnosfd

derived sanpl es, .and nore partlcul arly in whole blgod. 13 1 6 JUN 2005 WO

02/ 50609 WP%&#@%W ks e laglesigstacioneiiy usipethesuhinst RRCRt oY SHIPTRST 8 kit s

for u i t

| nvent on T OERiT 48 SIS RhophBETH A BhvOBplal Sofle MBSO ony

above. Th enzgztﬁtq ®edenk b Snevmymbaer d¢ihbe pachaegingen RbeEaRst, tontadbisgpraienginahe kits,

physi ol ogi c 5.sanpl e. For exanpl e, mhere t he phy si o) ogi cal sanple is
bl ood, th@@@ @&A&ﬁeﬂ@nm § DEWelo! ToHRIFY dECT G S m&uﬁwpaqerﬁn@ta& bl ood
sanpl e, i and
the | ke. Taaga naR Rk halh B ol o aloRlay ke B R S UL RS
st andard, seb@raieme@nﬂnn&ekﬁpagr phckngt iserdrpachagingetot ai ns a st andardi zed
concen%ration of glucose. Finally, the kits include instructions for using
the sd j ect reagent test strip cards in 10 the determ nation of an anal yte
concentration iheFoRiitbaheabialr il Py TR SLUIRBLAUELIONT byBY die present
on one or nore of the packagl ng, ab Insert, contaliners present in the
kits, andintitadiohi ke. Alternatively, a nmeans for renotely accessing such
instructions, e.g., at an internet site, may be provided, where such neans
may take the formof a URL printed onto a substrate present in the kit,

e.g., package insert, packaging et gxgEriihental! owi ng exanpl es are of fered

by way of |IIustrat|on and not by way of Timtation.
20  Examplel.

Palladium and gold coated polyester films were treated with mercapto-ethane sulfonic acid
(MESA) by dipping in a 0.6 M MESA solution, followed by air drying. The palladinom foil
was laminated to a spacer layer with the channel shape shown in figure 4a. A pyrrolo-
quinoline-quinone (PQQ) — glucose dehydrogenase (GDH) reagent was formulated as
25 follows: '
Solution A
1.1 g CaCl; + 100 ml. deionized water
Solution B
, 99.5 mL (0.1 M Citracconic acid, pH 6.5, 0.02% Silwet 7600) + 0.5 mL A
30 Solution C
1 mgPQQ+27.5mL B
Solution D
1.12 g K4Fe(CN)s + SmL B
Solution E
14



EXPERI MENTAL 20 Exanple |I. Pall adium and gold coated pol yester f.liégﬁ \t%ge
treated with nmercapto-ethane sulfonic acid (MESA) by dipping in a %

MVESA sol udvipanzedeol | owed by air drying. The palladiumfoil pgpsshigsnated to
a spacer layer with the channel shape shown in figure 4a. A pyrrolo-

qui nol i ne- qui none ( - e se (GDH) reagent was fornul ated
as 25 follows: Sol gtg%?\g @#ﬁﬁg%@@%di&g@%m dei oni zed water Solution B
99.5 nl, (0.1 M Gt 1RGEARIG WGhbhutdatt 8 T5n i @20 Si I wet 7600) + 0.5 nL A 30
Solution CI mg PQQ + 27.5 mM, B Solution D 1.12 g K4Fe(CN)6 + 5 nL B

Solution E 14 1 6 Jwh P@DBL DAD 02/ 50609 PCT/ USOL/ 46572 3.21 ng GDH (502
add 100 | D 1.5

U ng) + 300 C .incubate for 3 | nutes at RT in the dark L
L of the ﬁéaée?ﬁthﬁa%agalamse@dwﬁw% afprdito the reagent zengdht Ibgae ().Anf A | gur e

1), and ajr ;5 j n 5 hot, bl . 1he gol.d,coated filmwas lied to
t he tgg o) lffdf%l %%%@gll}&lpé%%r ,%Ee ﬁﬁlg -Ct%ﬁ‘%agl&‘ﬁ‘c%sd’%aié%‘ﬂ ﬁ%‘i‘ﬁ?opc a @?ac%lgaggrr eat ed
as shown iri the plifiched dedbcdnd blianitetr Mas chatedSns SWOKE i FiBinse A is pbinf @6rds

i nserting three 4A nol sieve beads (approx. 2 each) and covering wth

al um num Wetel inigwd by ytheninserting Haed hdy nzal stave beadsyfepprok. 2 M@3:ackjoind coverin

Poget her Wb b BeBH S £ PER TR I e 16 S AP SRR ver e

stored fofilndd @AxstRijuieied bl@ The Yhikindl el bR €6 @i Bad AashE apadfy of
desiccated (4A nol sieve) in at 5C. At intervals during the study, cards

wer e ¥enodwwt 12988 phwatger e si ngul ated and then devel oped with 42% hemat ocri t
bl ood adjusted to approximately 0, 40 and 450 ng/dl glucose. A different

donor’ s %H@&:M\fﬁage;%rg% Bst Blac§aEet 3 E‘?ﬁ% RA! R)to(r)r% %g{rﬂ?%gxercﬁ%%&e& ted

control was Inc conparison int case onor-refated
ef fects (aebetich{£AendekviNinag 56@] Aghteadedigieths ktudf; Sréd WeRSemBv&l,

devel oped for
strips were singulated and then developed with 42% hematocrit blood adjusted to
approximately 0, 40 and 450 mg/dl glucose. A different donor’s blood was employed at each
15 time point, but the refrigerated control was included for comparison in the case of any
donor-related effects (and differences in actual glucose levels). 6-9 strips were developed for

each case.

The device which read the strips applied a +50 mV potential across the electrodes to detect
sample application. When a current increase signaled sample application, the potential was

20 changed to —300 mV and held there for 5 seconds. After 5 éeconds, the potential was
changed to +300 mV and held there for 9 seconds. During the 4300 mV phase, the decaying
current vs time curve was projected mathematically to infinity; this infinity current value
was termed ig. lg is approximately proportional to glucose conceniration. Figures 5a, 5b and
5¢ show the averaged ig; values for the two cases and the refrigerated control. At zero

25  glucose, a small (about 10 microvolt) background current is seen initially for all cases. This
current remains essentially unchanged for all cases except the PET case exposed to high
humidity, where it increased dramatically as the study progressed, indicating a build-up of
ferrocyanide. At 40 mg/dl glucose, the effect was essentially the same. At 450 glucose,
where the glucose-related current was much higher, the increase in current due to

30  ferrocyanide production on exposure was not as noticeable as a decrease 1n i due to enzyme

degradation. Again, this degradation effect occurred only in the PET high humidity case.
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each case. The device which read the strips applied a +50 nV potenti al
across the electrodes to detect sanple application. Wen a currenthgggﬂgﬁﬁe
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| vohueisi
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edge of the strip (this_nerely involved shortening the channels by 0.060").
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required fpgiRbadlahi @ffectdT 1R AEFHRRRY ShoroRiTR. 63 WREErelRE ﬂié?a&@v‘i'od%@} h as

conpl ete, uncut cards, and as singul ated strips. Each configuration was al so
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th ffect of th i St i i dt [ te.th
e R 00 et 0 S e«
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prepared for each sing ed strip case, and 2 20-strip cards were prepared
for the calodmciamperatyspichimhar Querdbe net &3 gy edl atetidle i&YhRete werodveighed
&:irrg ﬁ;gt urs agsrzagggl%gshﬂg‘{l%{akte.hfo Q()en)tl(lgutg ﬁ—leda?ﬁlo%ht 8 rlnogs%}rg E:)!alsasgnsg nou%ﬁ%{]e S aﬁ or Vere

- 20 card package, the weight gain of the non-desiccant case was subtracted from that of its

corresponding desiccant-containing configuration. Based on the observation that each of the
3 beads per strip weighed about 2 mg and could absorb about 20% of its weight in moisture,
the percent exhaustion of the desiccant was calculated at each time point. Figure_7 shows

the resulis.

25  The complete card configuration had slightly more than 40% exhaustion of the desiccant in
63 days. In example I, the good reagent stability seen up to 32 days with complete cards, in
retrospect, corresponds to about 18% exhaustion of the desiccant. Because mol sieve
maintains very low relative humidity even at significant degrees of exhaustion, one would

good reagent stability to be found up to 40 % exhaustion as well.

30  The singulated strip configuration, on the other hand, reached 50% exhaustion in about 5
days; significantly faster than the complete card. The singulation cut opens up routes which

speed up moisture ingression. Thus with this foil-faced configuration, the meter would
16
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desi ccant chanber and 4aﬁa 13 ng piece ng piece of .025" 10 desiccant tape

consi st i nFOBTPaEBRRtOW fRsetrsArds Metemadiiscin [and [h babihgmal sleve heqds Tiorg taiced|
vial) vas yaethARnfSHAGRDE destitna a%ct{i‘ﬂﬁkcﬁ?garas gs%t BoufidBaghd VP BoRPRMEs 2. O

ng of water per strip, or ab e capaci si ev
i n exdspl e chrdandert hiso barde vmﬂtmpadassmmt dsai donfrabiédnmast@ts aweorptisreiskethauksidd

and |1, but t he I ds were repl.aced same anmount, of

desi ccant ¢fdeP ag%éﬂieﬁgpnﬁ BN yEe Fttgaq%mga%ﬁé{ Hipprdsegsd KUt §1Hes s of
cards \Aereshqlgdss‘gelgefgﬁe Mhd-hgwt desiccant as a control for noisture absorption
by the outsi of the package, and all configurations were subjected to 75%

RH as cards and cut strips. 40 strips were tested per case Figures 10a and
10b show t]ﬁguneeé 04 e 10thshofwoihk resithig Ulhatfeld seigniated stmpstihitiss exanglk exlakitedi t ed
I 0,
much bet t ef, 0} Hh%i62 25058 AN L mSIATRES sbd exhGeBR T8 S IAURLR heve!
20 about 12 days rather than in 5 days; this is approximately what would have been predicted

from the increased desiccant capacity.

The Aclar 22C data shows an anomalous exhaustion decrease between day 0 and day 1; this

is undoubtedly a weighing error at day 0. After allowing for this offset (all exhaustion values
should be about 5-10% higher), it is clear that at 28 days, the cut strips have not gained

25  enough moisture to exhaust the desiccant more than 35%, and that the desiccant should
certainly be less than 50% exhausted at 30 days. Thus the change in materials and amount of
desiccant have both contributed to achieving a design where even if pre-singulation cuts are
made between strips, the strips should remiain dry enough to last at least one month, and end

strips should be just as good as center strips.

30 The Aclar strip used in this example is intended to be a model for moisture vapor

transmission through a paékage similar to the intended device.
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i ntended debjeceinvaticn Gprkkdnt? O OigniiPaonOGORioRE (HdSR1 146572 The above
results and di scussion denonstrate that inprovenents in el ectrochenical
test strip technology are provided by the subject invention. Specifically,
the subject in i I : r : | oSt or
tapes that can %g%té‘!’%hﬁ’?g%ﬁ seﬁtﬁglé%{a@ t%g%{) ﬁ%ﬁ%h@nl% eltrlé,mahulrlécoﬁm\%\?{eﬁ% rovi de
for | ess usterafcepadkengh hglividtdpublisatend: peteat Berefshecifieaily addndiorinakf f ecti ve
manuf a}%tur,e pr ot ocgl S, am)ng gth r advapt ages. S“ﬁ@' t he . sfup,' ect

i nventiOon ipdisaied &nbe meomogrd P zrlereResnt Magdtefiomof eyt prbligation iAer i BFTIESHES ons
and pat entygidiich Gl fithd hSanNSichld R b 8BnsBed agéx?adﬂnisaeﬂmm%pﬁgsepymve tion
reference "as if each 1 ndividual publication or patent were specifically and
i ndi vi dualikyoléntitledite attedhit sudbepublicaiopdiyatidde biypricefievamtior. The citati on of
any publication is for its disclosure prior to the filing date and shoul d
not be construed as an adm ssion that the present invention is not entitled
to antedate suc i ' BV ik j - ' t he
foregoing i nven‘?litgn hatgéil;dergér}mg%%sn\éﬂ??tlﬁode{ﬁla?Ee%tﬁeﬁgﬁﬁ%gﬁmﬁﬁ %nggf

i || ustlbat iitlnstzatiidnend epheplkdor pupges of clefitycdfamidenptapflingnid ey stdihdappgyeni to i s

readi |l y appare 0 thagse of ordinary. skill,.in the art i.n |light of the

{ eachi oo Bpec fhocd Pkl 6Be Al LaR i B Bamirativs el tiizebe
made t her e MbdiReMord SR Hel gtcfhad WRLARIIEPriiRY HSEORE sBitit bh&opaBpaRded
clains. 18 1 6 JUN 2005 "WHAT IS CLAIMED IS | = An el ectrochem cal test

strip car dazppsaded odaimg. conpri si ng;
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at least two el ectrochemcal test strip precursors configured to be

singul ated fromsaid card, wherein each of said precursors conprises: (a) a
reaction chanber bounded by opposing el ectrodes and a spacer | ayer

t her ebet ween, and conprising a reagent conposition; and (b) an integrated
desi ccant connected to said reaction chanber by a channel for Erﬁo%y’ d}tu g a
gaseous communi cati on between said integrated desiccant and said-r gc on
chanber; wherein prior to singulation of said card, each reaction chanber is
i n gas HAT ISSIARYHIEB on with a desiccant of said card. 2. The

el ectrochem cal test strip card according to Claim1, wherein each

el ectrochem cal test strip precursor further conprises a desiccant chanber
that hquses g dRsir6@RRicAIsektiplcard sailltarddopgirtspgheni cal test strip card
according to Claim?2, wherein Said desiccant chanber is in_ gaseous

comuni cat i o latist tweaele@anrhemivak teanthep poasutshes eafipurpt ode siggatcd fronyppd

el ectrochemical test strip card according to Claim2, wherein said desiccant
chanbercatds whereingaeef a1 EAISIF EYMIBR wi t h a reacti on chanber of an adj acent
precursaqr. 5. The gl eﬁt i}octg1 'cgl Lest,. %Eésiapldggrg %Y%ordi ng to daiml,
wher ei #¥sai ¢ "HELTLARYS" Orpr | %sPP%%@? AP CRCOT 2 SEHE el ect rochemi cal t est
strigerewea&? COTRHG S B SPOPHE B ®€edi ng cl ai ms, wherein singul ation of
a_precyppor i ABaed A deRebshi RBAYIcEHAZo 2aifl regubatRdmiiréyty dhahediaal test strip
having fluid entry and exit channels into said reaction chanber of said
sipngitlngegretascouahmdatian betassn said intpgrated depigcast aed FOCFHEMMal test strip
card according to Caim6, wherein said singulated el ectrochem cal test

st W tonpri ses a reaction chanber that is in gaseous communication with a
desi Cca%eﬁﬁa%%ﬁo sih@ulktibn JEMIRGRT, efth rddrtion chohbadhangasedust est strip card
according to Claim®6, wherein said singulated el ectrochem cal test strip
copphinnesation watbta desicetrdwberidicAtt is not in gaseous communication with a
desiccant chanber. 9. A nmethod for determning the concentration of an

anal yt e2i n alkmhlseterchgmical teshsipp éardsagrerding: th ddant briphdrein sach ¢edtrachemipaltestrayrip

sai d physj | ' . 1cal t stri onpri si ng:

(i) a r%%%%%ﬁﬂ%ﬁ%r%%gﬁ%%% gt %8%%%%%%95 es% ?Sésgécaaﬁ atgplg'lgacer | ayer

t her ebet ween, and conprising a reagent conposition; and (ii) a desiccant
integrated into said electrochemcal test strip and connected to said o
reacti on, chﬁ%%%?cwhﬁm& Hisettop S?Iad;ﬂ”ﬁ%déﬂgﬁﬁ qgﬁh%e%%e@éﬁ%%ﬁ%ﬂlt eharpher Wekin
sai d i plse@isaloptnal8sitmamth andhchah BhandRe bh e ShRekirsor.

4, The electrochemical test strip card according to Claim 2, wherein said desiccant chamber is in

gaseous communication with a reaction chamber of an adjacent precursor.

s. The electrochemical test strip card according to Claim 1, wherein said desiccant comprises an
indicator.
6. The electrochemical test strip card according to any of the preceding claims, wherein

“singulation of a precursor from said card provides a singulated electrochemical test

strip having fluid ehtry and exit channels into said reaction chamber of said singulated electrochemical

test strip.

7. . The electrochemical test strip card according to Claim 6, wherein said singulated electrochemical

test strip comprises a reaction chamber that is in gaseous communication with a desiccant charnber.
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(b) detecting an electrical signal in said reaction zone using said

el ectrodes; and (c) relating said detected electrical signal to the anount
of said analyte in said sanple. 10. A kit for use in determning the
concentration of an analyte in a physiological sanple, said kit conprising:
(a) an electrochem cal test strip card conprising at |east two

el ectrochem cal test strip precursors, wherein each of said precursors
conprises: (i) a reaction chanber bounded by opposing el ectrodes fgdjy§ 2005
spacer |ayer therebetween, and conprising a reagent conposition; and (il)
an integrated desi ccant connected to sald reaction chanber by a channel for

57 cact P Reeharancs Sk SPER R el S SRET b o e el Bocgadhmile  on
t%{'ﬁﬁg%ﬁmbﬁsésrh GASRASa SO BTHE i Abi ﬁrgta%dh@ BroftRith G i faéemcg w2tk P@Ind (b)

ast " one . (1) a neans ai ning said physio oglca sanple
(ii) an analyte standard. 20

9. A method for determining the concentration of an analyte in a physiological sample, said method
comprising:
(2)  introducing said physiological sample into an electrochemical test strip comprising:

1 a reaction chamber bounded by opposing electrodes and a spacer layer
therebetween, and comprising a reagent composition; and

(i)  adesiccant integrated into said electrochemical test strip and connected to said
reaction. chamber by a channel for ?rowdmg a gaseous communication between said
integrated desiccant and ssd reaction chamber;

(b) det&:ctihg an electrical signal in said reaction zone using said €lectrodes; and

(c)  relating said detected electrical signal to the amount of said analyte in said samaple.

10.  Akitforusein determining the concentration of an analyte in a physiological sample, said kit
comprising: |
(a)  an electrochemical test strip card comprising at least two electrochemical test strip
precursors, wherein each of said precursors comprises:

(1 a reaction chamber bounded by opposing electrodes and a spacer layer
therebetween, and comprising a reagent composition; and

(i)  anintegrated desiccant connected to said reaction chamber by a channel for
prgviding, a gaseous commggicatipn_betweenﬂs_gjd integrated desiccant and said reastion chamber;
wherein prior to singulation of said card, each reaction chamber is in
gaseous communication with a desiccant of said card; and
(b)  atleast oneof:
) a means for obtaining said physiological sample; and

(i)  aoanalyte standard .
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