;e3e' M ZZ[$\ .\ 6 "6VAT"sz3 SOLUTI ON STRI PPI NG SYSTEM * 00002* FI ELD OF THE
| NVENTI ON This invention relates to approaches for depositing il
conpositions on substrate in solution form The invention is pi\mmmmmmm
suited for depositing solution to be dried on substrate for use In

produci ng reagent test strips. BACKGROUND OF THE | NVENTI ON Anal yte ">

detection assays find use in a varggt f H&ttQps i ncluding clinical
10 |l aboratory testing, honme testi nsg&‘l}elrtl@\S e!rsé’q% e results of ﬂm‘ﬂmmmmwwm‘
testing play a promnent role in the diagnosis and nmanagenent o

of conditions. The nore comon anal ytes incl ude gl ucose, al cohol, *Goooo2*

f or mal dehyde, L-glutanic acid, glycEESP OFJHEINYREON gl ycated pr ot ei ns,
creatimnd ne, ket . i i L& ACl : i ..l Lc acid,
yravi 6 ach d. - uf e e on RS afprdaciy ortebbiRirimics Ui By AR, Fo1 e

i N connect dudBtrate iMsol &t ghesm o Thginvahtidn igipasicalaclh seisedtfendeposisiak isvlatiomtuchee

bl ood and bl ood-derived products. .In response to the grow ng inportance of
anal yt e dedriggtqovrbstzate 501 use {n pduging V@@“g@ﬁbﬁﬂp%n protocol s and devices for
both clinical and hone use have Regps ﬁ@g%%ﬁlﬁpt ection protocols
enpl oy a reagent test strip to detect analyte 1n a sanple. In producing
reagent test stAngigte dercetion asswysdimituse jres variety ebapplitations inchuding ¢liniegdpl i ed to

20 a substrate and dried. The substrate often c ri ses a. continyous b of
mat eri 8 phaberatady iesting les5ng: ¢y KRt FWFS"E‘éé’g%tFSé‘Qéé’llﬁy RPN 2R ur es

and take up Jﬁgdﬁ ﬁ(?%ﬁé an ?r{agé’méxﬂ%%!’vﬂrti& ch&Tdﬁt‘?‘d?xs.tﬂ%’ha&%%%ﬁin%rﬁﬂxa@ésh ot her
el emrents and si nsu ated to produce indi %;I dual test strips. In thi

pr oduct i oninslolde ghicosen alepkal, wimpldettyde,Ul-ghitamisacidaglyeerbl, gglactnses glycatbd e
application of reagent to th ubstrate., .25 This is inmportant for a numpber
of *r casonsb ORI RE IPerHEnE RORY AxOEHS Aeidr e eoiret 1Ty B S Hesharpge S8
preci si on hat dckY hitDstElRYMR, IARADRNdetdtkibh iy el perfofint BmonRstitn Withmat eri al  t hat
is often costly. Further, an ability to consistently |lay down reagent

coati nd wi pHysiotagi¢al Buidsisueheast teags,spiber, ddioledeodhapdrideed-duived pradyetsy dsul t s,
better en ' J,: I 0 - I C et her
used in p‘?x%L uocr;!l ?%Sc’otgégg‘é‘lﬁ‘ﬁ é ?8@@?%‘3%‘9@@%#%‘#’ W %é&ew%ﬁbgbg%ﬁt&gﬁ% ntion
is nore abpretdcolspndduvieecfonbotaicknitalaand honrtuse hhvecbesw bemelapeds Mangidegctidran

exi sting coaters. Existi ng@goat er,s-o(\éﬁetr which the present invention offers
i npr ovenmerRIOtOgeIS GHPION? BAERNY tShiTR fo dtect ARAIMEAR & SHMBICexanpl es as present ed

in British Pat.y d 29 't%ﬁ; APnd Gt & Q; s 8d 1o No.
413, 053; and U, é‘m%a%‘?“‘%sg"“s,032,6‘08, 3 8868 §San%a%}‘ 108 437, Spied o, ng
to t heO exa subktrathend dEad. phhesvbstratgeftencdomprises bentinnetisevenofaiatapgr oaches

encounter difficulties in.achieving.precis antrol of stripe w dth and
Foq ot r at | BFECeR i TRIR & coRyraghiRs Sl St e bR AR ol or -
difficult ¢eatdBdubs@atdis Yienl thert Socik@¥d ®ethiother BRmeAR and singilatddSo priddceiot to
suffer such drawbacks and to be capable of carrying out nmultiple stripe
coati ng ofindividugl test iipmh 15 die arpdaettongcheme, anjagie of pgitisslapimpartaeraliesin nuch
greater precisi i racticing the present invention
when depo§$ﬁ?§§%ggggﬁpg%ngggggf%gggéﬁaﬁions. Furthernore, in using | ow

vi scogisty 10 solTuisiioitaportdnefgpaemmiber ofressohs, aangisg fromecdmungic Congdesatidis to
respect to setu tol erating greater inconsistency in spacing between the
subst r at e EtyeClegty.rredsian ih Ylﬂ&TdHt’Vg)rc%ﬁe""s%lllﬁe?‘{i%‘"d%ﬁsi“(Pé?efofl"P%?ﬁatl Mt e

Al so, the [ [ r i '

rag e ox e Ry R Ly O e e e cahi WP robl i st
coat i ng prstafpscdediveyngmord @msiSehivesuds bdbeg emabding appropri G respisg dytahatr, or a
Switzerland) is nore simlar to the present invention in sonme respects than
the die dd¥¥FCB®d in the 437 patent. Due to certain structural
simlagpities, oRfp : ; i i ' b dol

obt ai ?gd when set ﬂ’%ﬁggrcgéﬁﬁwg&ﬁgﬁg%ﬂf%SSF@bggﬁ %%Seg?tﬂgﬁéﬁpﬁﬁ ivcu tn l?ﬁue to
t he | ayer edoreabkt topcddusn corfisisténd ankbeontmlledsanti ovhstri pivg thane xpsting eodtyrst hough,
the use of_vertically-ori nteﬁ sections i.n t&e di e introduce significant 20
| eakage prioBftEECoRler 'Bé‘iri"ﬁbc‘% B BTSSR AN\RRHAR PHGHS FRRIOSEPER}-1BeIRES jgepved

Espect al | yoliSfnBORtAY sh a0 Mes T8 pRELALS | PBRIGIIENESY4 990l Bk e | S
clearly econom cally di sadvantageous. Leakage al so i ntroduces anot her
variable in solution nanagenent nmaking it nmore difficult to |lay down
consistent width and thickness stripes or bands of solution. Prior to the
present invention, in particular the challehges associated wth sl ot
coating 25 low viscosity solutions were not appreciated. As the invention
itself is the first known application of slot coating technology to | ow
viscosity solutions in the range of 0.50 to 5.0 centipoises, the problens
sol ved by features described herein were appreciated only in connection the
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Accordingly, the present invention provides a significant advance in
preci sion solution coating, especially with low or very |ow viscosity
solutions. Those with sl: i11 in the art nmay well appreciate further
advant age

What ever t %7c,7§§é8 Ilg‘lﬁsesiag‘tﬂc‘ #Q@%gggﬁﬁI%&%EP&Q?@%%?%S%?WQSI%QM i on

may only 5 g@g:?d certain advant ages, while others will present each of
t hem SUM\j& "CF THE | NVENTI ON Features of the invention provide for
accur at e coat i ngcoofdimmtocthe &dxt of thh @arpixmnnreadi of tpesthefxeﬁmnded(appm'mHesa sl ot

coating die. Oten, the substrate materi al webbi n t he
speci a?| y-C06PHTIteR i ifiguliics In aahieiRaISPRiss 9?&9%@’ %sﬁpwﬂﬁwddﬁglagﬁgw H&h?%| | er
10 to 'socg%gys LD HREBIAA o UnGhi9REmPl@ihdL ki Bl Of the inventive

die. To d utlon on bing in one or nore stripes or bands,
sol ution under Whistherdevice irether'ddlephtant igrashed tosiflebudhidradbarks The tabee
preferably co H%ses t wo bo

i th hi
Fher ebet viraibIF ol Guine e J8 Tk ARe P g A5 gERc PIETeREPS AndVaBATE 11 ow
paths) to &e@?eefo;f g ;bsﬂo?n ﬁ'fucngf'ea@r BreciiontAe bbdrdbser9td H}?ra&ld?n% @k pkRaRt one

open nout h, “pre d by substantially parallel roof and floor
portions, ihegntionathes dbpnsltlr;gsverﬁb)tw dsasipy sfleticis! Fupbmmerﬁ;lmushag ]dvovi‘sdrwity oof

and fl qor rtlon Such,a nouth/lip, arran nt rra al so r ovi
o nouB°! BT ions dhe BroS HVEURITHE St B T ety o iR B e BRI o

Each of t hgc&isRiBRBY ﬁlsg)fdmh@%ctq}e@n ﬂﬁﬁu%a&rtﬁ%@ﬁﬂc@){ncﬁﬁgﬂ)ﬁﬁ@)Qf's%qiﬁﬁmso | ong
as they 20 are stack In"a substantially horizontal nmanner when in use. So

| ong as ncﬂedjwmyrfrdnothecbﬁitzﬁhg the pres¢nd inviegtiomeffers adardndry dutablessotutivgesinent  of

el enent s k|n thecnfl tion may be varied or
characteri ﬂgb] %f‘ﬁg? grg dleaé‘:’"pro %yeg or characterized, the nouth and

| ip aspects of Adgthdtidee ﬁiaabt eodtmgpftgiuekmy 'Broﬂléﬁ&“dhsvemer Eﬁgﬁhb&tﬂmg@ﬁg sol uti on.
The present i nvention includes systens conprising y of these features

descrilBed MBiraenthal SwitzeriapdrifEiose m@&ﬁfpwh@wa%fra/@vw ingompdeprets thasltedi ng
P oduct USSR e WL BTSRRI EoRRE0R
strips. Mgichfoenhmagyn stelpe wii dith depasiteinrmayl oobtainedswhar det o ptdperly. However, die
setup is often difficult due to the layered construction of the device. Even when set up
properly though, the use of vertically-oriented sections in the die introduce significant
20 leakage problems in coating substrate with low viscosity solution. Especially where costly
reagent materials are concerned, such leakage is clearly economically disadvantageous.
Leakage also introduces another variable in solution management making it more difficult to
lay down consistent width and thickness stripes or bands of solution.
Prior to the present invention, in particular the challenges associated with slot coating
25 low viscosity solutions were not appreciated. As the invention itself is the first known
application of slot coating technology to low viscosity solutions in the range of 0.50 to 5.0
centipoises, the problems solved by features described herein were appreciated only in
connection the present invention. While the ‘437 patent is silent to what viscosity solution
may be employed with the die, it cites examples of typically higher viscosity fluids including
30 solutions or dispersions of polymeric material containing a die or pigment, magnetic
dispersions, phosphor dispersions, radiation-sensitive photographic ¢mulsions and adhesive

compositions. Troller dies most often find use in laying down viscous inks, pastes and

plastics.



i nvent'i on. BRI EF DESCRI PTI ON OF THE DRAW NGS 30 Each of the follow ng
figures provide exanples diagrammatically illustrating aspects of the
present invention. Like elenents in the various figures are indicated by
identical nunbering, For the sake of clarit sone such nunbering may be
omi tted. Fi gur ShEOLBHE e PESTH 1S O PERIEY hoBRYICOR CYEEd PIEBPhe. si de.
Figure 2 Ss'&ﬂ%n%o&tfr@?& ciMil Wit eRl s %\'Qfscmg sONBHRIN ?15&% Mk HGhe 3
Figure 3 shows a cl 6seup view of featufes of thé systemfromthe top.

Fi gure 4 showay ecepmietiaeffurther advantages vepatsiblef utivlitytih eorsiedtton WithytiredeSuhows
a detail of the_i nventt}Bve di ,e_fromH]e %gp Fi gure .6 shows the_ inventive
di e from theEipr Yrhatever B GRseelt 15 CORLRRP e ERaL sqmeyariagians of Jag inveRliQy maY e t he
front. sFi : and.exmtioded Peii hi M8H %F B Pf a variation of the
| nvent P s B el e K Y o syatem i an
intermedi ate stage of production. SBMyARE GROistisvBNEONeXpl oded perspective

view of a test trl:lfp gg'ge.usi n(i%hthe, resent 10 invention., Fl,g re 11 is a
bar graph preseREaHES oG MyGPY %‘8"’6@ f‘t”l‘?é?c‘ﬁﬁﬁrfﬁf“_é"gp‘? d\??tﬁlé%l_"ﬁ‘r ngs ODETAI LED
DESCRI PTI (Nifd of 6ruti VN b SNt BSftipiid, NOfid, eftdtbs hdiy ﬁﬂge'xl‘ﬂ?cdlrﬁ%xﬁt@i %El‘t)l%ﬁg " 'e n

detail, it I's to be understood that this invention i s no
parti cul arpaysedibytthospecigBy-cénfigunechdid. ¥hy weblfing may be supprtgd ot b backingrrdler

h be, mad t he | tiop descri d equi val ent :
cubst ADut 68 RHETBEBBRAR 1A 1P DHE (R e SL eV oo Gpoqptuton
i nventi on.onltRe aQBbihE HonedBHMorBREpet 62BN SoMYN BRATRAG IR PaRIed Br @

parti cular situation, naterial, conposi tion of matter, process, process

step or stpupkedantohtheslig.ective, spirit and scope of the present invention.

made 20 hor ei n. RS RE L CORRERE L) BafoMiorhf cheSida g Somr oot o

under st oodhdrbisdtweste i siidh c2kas¢ bhangels) Iprsviddaah \Wreshith iefibi@ 6w pathds)!te® WRrfrdnk M t
of that range and any other stated or intervening value in that stated
rangelfs éﬁglm«asé\éaw\mnhpﬁth@w,Phk%%sto%ﬁperrmaltthmefew&befor@ﬁ@by ower linits

of ‘these SUBldla\ AR Wal{rﬁi%?‘ﬁ&qr%ﬂg,lté’mgﬁabt%sggllfﬂ)g%tial%ﬂr@t%ra% pl I er ranges

is al so enconpass wthin the 1 nvention, t "to any ‘specitically
excl uded Iperpendicnlat tveth2 foof tand Edor porgens. \Baeh e mdueh/Bp atrangenrengmay alsd beles one

or both of th imts,, ranges excluding either both of thaose.included
i vs ar ernidst wRRo R R s b olere e i fuod aRrott T8 dlsr i o, a1t
techni cal and ticREE ihkiefericRis 6F the 8id S RIploViadEby LPam i Bed®B 35 100G adthey
comonl y understood by one of ordinary skill inthe art to which thi$s

i nveni0on apestagksd in Asubstantiallaherizestah saanas depdn Bie. foslorg as nadraigrforepatingl ent
to those ribe. [ IRt racti,ce oF. i ng of
the pres e(r%? ﬁllﬁﬁbgsn’ﬂ frggecg?%gk%r%?agg%%ﬁgg lﬁ}(%l’gggéllrl]agﬂ nrgah?pet?’legfes lthaercém{r;%%'%/&ggén
descri bed.mal Be vauied of etiaraegized athentise. aHOwpwrir praduagpor dhatacefizgedid momkd
herein are incorporated herein jn their entirety. The referenced itens are
provi ded 86 &pyaspests afiths die gpahle bying<loym;agpreqision feating|of sefutigh-e of t he
present appl i CafieQhesefh invelBibh ifludaS s fidnd contiRishi #1976 tedett &bgassi on
that the present eﬁ’ﬁ%nt’f‘%n I'S : not enfgi t e% t;g‘lsmag y £ eatlitestds
25  herein. Furthermore, complete manufacturing systems including production systems and
coated product form aspects of the present invention. Product may take the form of coated
webbing or completed test strips. Methodology described herein also forms part of the
invention,
BRIEF DESCRIPTION OF THE DRAWINGS
30 Each of the following figures provide examples diagrammatically illustrating aspects
of the present invention. Like elements in the various figures are indicated by identical
numbering. For the sake of clarity, some such numbering may be omitted.
Figure 1 shows an overview of the inventive system from the side.

Figure 2 shows a closeup view of features of the system from the side.
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anteddte such material by virtue O prior invention. It is also noted that

as used herein and in the appended, clains, the singular' forns "a," "and,"
and "the" include plural referents unless the context clearly dictates
otherwise. In the clains, the terns "first,"” "second” and so forth are to

be interpreted Figpig| 3shaw's 3eifsaa "‘B\é’sqfé‘ﬁ‘é‘i"%ﬂsﬂ,’e Bk Gamthe it be 1initing

|n themsel ves. fnthetoukhabinrale BXGHUS LIS GAIEARLOgy such as "sol el v,
only" and the € In connection wth the recitation of any clai mel enent

i's contenpl at edFigileSosholws aidstatiaftieniplattied didfasm dieyopl ement i ndi cated to be

optional herein_nmay be specifically excluded froma given claimby way of a
"negative" 10 |Figptedshows the inyentiye diefrong thegvenénpl at ed that any opti onal

features of the Lvgiig (el AldshydRRE LI DR DRI My be set forth and

cl ai med i ndependéntly or in conbination w any one or nore of the

f eat ures descr i Bigdrel8esheivs and explodeg peespedtive vieyuofea ariatibe e tHeSnwdntivéi@yepr esent
i nvention are shown in system manufacturing system(2). The system shown is
a model TM MC3 Kiguies hspebaiprogduct |y thegnygntixe systear wapdnichmediplg stagaeh, Japan)
adapt ed fo}%roHéc?ioY}'ith the present invention. Preferably, it includes such
drying features i1 n a drying section (4) as described in U S. Patent
Application, tiFiged 0Shbws awexplodadpgrsPycivemicw dfta tektestriipirade osisg the prdsent
present inventjon, filed on even date herewith. Irrespective of such

det ai 1'9 asi"¥eRfi%Be i ncorporated in the present invention, features 20 of

articular integ i i : I jal (8
Cpon whi oh sol i Eas (1165 PR EERERURE @ BN ETHR BanBP BRI =1 (O
material (8) is provided in tPETAGEMDBICREVERHOBTHRENWVENTIGRUppPl Yy reel (12)

d i at ed d rollers. Pref |y, it is. by die (6
backi ng ro | or e BEPIRN puehfovRRtrd el RIE benchistodeglne S vor
use in progy&itida i$ ftlingitdd to$he Sdiisil drdfafattins $eUTBHM End Mhy rRbeFsaPlayy. cONpri ses

a 25 sem-rigid material that is capable of providing Structural "support to
a t estlSst r Vrigus chpnges may beanads éo theduyeptiemdesaribefrpad sqbiveleatsemamlie subsitivtede an

inert mategial . 'déﬁa?té@#&%éféér %lr]é gxiﬂrgqngps%e FaSnva b 'Qc?diti&?'r?{a%?r bonate,

pol ystyrene "or Si SS,” paper or plastic paper tam nate.

For use i nmadifiehtésmic hayhtemaialto hémpt tsd parficul @t situstiesiy niakeeial Wohposition oft he
substrate that faces 30 a reaction area_in the strip will conprise a netal,
wher e et aR&ESF PIOFRSEIREQGEST HER DeRIAP FRecbifcti Ve SPid} awﬁ) $00PR @fihedrresealy |

o o, CREFe. OPERRLAAE o sictes B US|
or pal20adihemeins Fuxglmjmore, where a range of values is provided, it is understood that eve’ry

intervening value, between the upper and lower limit of that range and any other stated or

intervening value in that stated range is encompassed within the invention. That the upper

and lower limits of these smaller ranges may independently be included in the smaller ranges

is also encompassed within the invention, subject to any specifically excluded limit in the

25  stated range. Where the stated range includes one or both of the limits, ranges excluding

either both of those included limits are also included in the invention.

Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although any methods and materials similar or equivalent to those described

30 herein can also be used in the practice or testing of the present invention, the preferred
methods and materials are now described. All publications, patents and patent applications

mentioned herein are incorporated herein in their entirety. The referenced items are

provided solely for their disclosure prior to the filing date of the present application.



1n sore instances, the substrate itself may be nade of netal, especially
one of those noted above. It may be preferred, however, that the substrate
conprise a conposite of a support coated with a netallic and/or conductive
coating (such as pal]ladium gold, platinum silver, iridium  carbon
conducti veN @hmtgdwemms tg) bﬁé@lﬂ fugd e’w@n@ﬁsx@t @ahﬂhe@geserttéerepnowcwt gpiitied to
arrangemen ‘;Sldgﬁ’ Igm%bm l%)g%rtﬁgof?px %)xh rE'gY}'QhCh a netallic coating (1QG is

set upon & or ‘further discussion of substrate
or support mat qtisahhs%rioltaitthﬁﬂa'sdlsewlecmﬁaﬁ@rrttehelap edlb1ERY, heQfindulh® foiahy @ot
invention, see U S. Patent Nos. 4,935,346 and 5, 304, 468. When a

met al - coat‘edd g apphe” inslude pbialanfsranisainless ﬂterf@nmbgl@arat@ct@teswﬁmmg heber i al
(8), its thi.ckness w L]. typicallLy range from 04|n(51to
555" ony. SHENI GE B BRSNS Ao gy BF RGrmBs i Bert Bl o Ve
the thi Ckrte'ﬁ@nmon% NBey@iafllnok BY Bhitiglih theridenak.| FulidndBe fifeUNeAbRe 10 to
300nm and usual |y from about 20 to 40nm_ A gol d or pal | adi um coati ng nay be
pref er r ed teuminelapysyshraposdelyFoonbaged e likamu cameciiaon with theggcitptiopoéamt r ed

t hat the entlr surf S t ast one
Do (10 i Sertii c%%té?ﬁs]a}gtﬂp Wil s%%tén? 1688 h%f Pg!élQ IR ifdi %tecil;gb%

di spl acerrafyuoﬁﬂ leeaf mBay BBSpa'Mf&aﬂy efchideddronf\a rgn&h cmﬁmfbcyrvva@d)fexa ti®e? S a
syringe such as produced, by Harvard par at us, nodel AH70-2102 (Holli ston,
MA) . IR fdg{lltat@npgmallmltqup@ggatg @1}1 qrty qp@oaqtl fgegwe@;thmnventwc variation(s)
eIectronlc I 0, h
the rost sRerbi BRelftong e borfbith iRl m EpBRaKy SR coluSRRRR TRyt
3, each sygrinnge opthePeati8y dessribed lspeimuni cati on with a single |ine (20)

feeding solutign to die 22‘ % Fach sothg l i ne rowdesflwdfor | ayi ng
down a single st¥Pipgney 1eeyf bislemeatsi ﬂpedgre%féﬂ"é’ TP ate $hayy 18 s¥stemycn”
set - up en%é&ﬁa&lﬂﬂ@ ngétéﬂxt(ﬁoi‘h’é $yRRmBbIWY§S ¥ mo@elemmes%gt e&%r@d&cé@ﬁgh type

syst em wher e 1 npedi in"one flow path results 1n gre | ow t ht ough
ot her 16| eddirdriodlecpead 3. Ud@émmjapmadapmd/ﬁox: bset wigh thampeesthtlindendionr ce.  However

0 e S AR 0aS RT Bbhe Ha SRR i S e BB DS, BRAE! L

of a si gnakpdlcagsis tifled SYSTLES DAINSSBisah,” B e ikientbrs ¥the Presért ifveation Y ch
one or nore reagents work in corrbl nation to provide a detectable S|gnal in

t he preserffieeven dat hgigdlith e t hat can be used to determ ne the presence

and/ or concent fF:! f

si gnal produci nggéé)g& ‘%n?f?ﬂai Xétgﬂs Eg‘rga qu&i%&%@ﬁg[? m(%g)n&%@t]?g}Wdﬁ Ft ui’aetshe
presenfe f paficakanigerestatdlode ché (@)mndlahl;sltmtemr webbimgymdierial (8) wpoalwhicloduci ng
system t hat es.,an electrical curre t can e related to the
presence OF! 8H2§§t‘?‘?ﬁﬂ°§%€ SH?P%H&PW@ ﬁ‘ﬁ’é‘ﬂy’tr??:}'é‘%a &) lé)?g‘{"éﬁ?Fél ifdhe 198 ysed
as well. Arvahdsd mgiof%f,ﬁl rré‘éi"(lZ)%@5ss§b19ﬁ%@|fcdﬂrx‘8ﬂéi§' PEIGHSIY SATs pakedlpyown.
Representative color sig roduci ng systens of Interest include analyte
oxi dat i on di¢ (mapopbas¥ing m661684) @ysdlemd vmusmewsoutmmaww si gnal

produci ng systepni is._qne,that ﬁgrs er.at inetri.c signal

P o i on™Y be Er i RSl e SR Bt SPLCTIARLS pfterBblyBBlpates Do

anal yz8 b%'eﬁhi}rlgiﬂ aregsl thyt lgc@ableaha IpRovEdiAY Seuch@alWupHsIE & BRsOxislirz@Rich ar m of
t he anal yte and a correspondin proportional anount of hydroge

pﬁrogl de. ”ﬁ)’eb%?@nfé‘gféwdpgﬂléﬁp acwquse%vmawnﬂ ]tkﬁrarplaftﬂé%@éngﬁgte
arount - of PG ARBNE oS b Re, B0y EhieRe bf g erREPAUR Papst OEBBET 1

t he si gnalpapérdamiate.rel ated to the anount of anal yze inthe initial sanple.
As such, the anal yte oxidation s%%nal pr oduci n% systens useable in the
e

subj ect test stiorpse indp elgeggchemied) tostatfipyatdenst te saifaceed thessulytate dahfaces

per oxhde 1 I

hydr oggn %ﬁ%‘%@e%ase]%rsqgéa}ﬂ?gmﬁ%r?eg@lgalé8&%&%&%%? g%egﬁgégﬁ%c aW‘E?JH:g)f

oxi di zes tgoid, phainymesibiee ifidiachjcabom doped mejuom dh bgida aainlesOited wald ogtous

per oxi de, where by the correspondi ng anount is neant that the anmount of
hydr ogen e b%(‘i’fdéesﬁmﬁta]ﬁshb‘?’%%%@ BeTs, 3obts Befal such ag BdaPBMM 8F  anal yt e
pr esent E){%ﬁuﬁq{rg ef: The specific nature of this first enzyme necessarily
depends o e nature of the analyte being 15 assayed but is generally an
oxi dase. As such, the first enzyne may be: gl ucose oxi dase (where the
analyte is glucose); chol esterol oxi dase (where the analyte is

chol esterol); al cohol oxidase (where the aalyte is alcohol); lactate

oxi dase (where the analyte is lactate) and the |ike. Qher oxidizing
enzynmes for use with these and other analytes of interest are known to
those of skill in the art and may al so be enployed. In those enbodinments
V\/nere the reagent 20 test strl P |s de5| gned for t he det ectl on of gI ucose



testing reagent absorbs strongly. The oxidized formof the indicator may be
the colored, faintly-colored, or colorless final product that evidenees a
change in color. That is to say, the testing reagent can indicate the
presence of analyte (e.g., glucose) in sanpl e by a col ored area being

bl eached or, al {r\eﬁoammww&qb S@SEQP&P@@@@Y & Brdel@eghicsrscedy gpe obthose

| ndi cat or S fal.,. &, r, i I, i bot h
one- and t IBCBEreSn Lo R, B, WP UREERRRL, L L Srb oI,

i ncl ude ar aupabitcoRed Méth,a rasalliatahd/oatadbale, coatng@sch andiibdios golaeslatifugh as
tetramet hyl benzi dine-HCI. Suitable twdconponent systens include those in
whi ch one” &bgpdriéinm, carbpmrendugivagaraendak doradtineoxideer sanletssitehl Suchere

di scl osed | LS. P ' j LN O 2, 0lh, i r . herein
oy o by Ben e n RS 4R BN AR 3 0e LSRR GDEDgTer oL
am ne, ar osapbft nadniten (8), Fofjrthgatiechssion DEsubsot: bgaippdriahaeiudd thar fied osgdhi C
or aliphatic al dehyde. Exenplary two-conponent s

¢ y U . stens are
3- et hyl - 2ca@HYRPRdments RbHE SHYEFtdR Rt ohya¢ Heh |P@épa@0§-re§ﬁﬁ)34é@ﬁﬁi5@@d,4\ﬁﬁ-t h

3-di et hyl am no I ACI 'R@ﬁ%ﬁ' ' j - -

3, 5-di chl oro- 2- hy §g£§t$ﬁ¥gﬁg- &%?%gggﬁﬁgg%ﬁﬁikg%&gﬁa°§TR§?%9¥F?“T§1
benzot hi az@)] inafrkhasd Wl eypicaNysaigedry alorno 002 s10. 000 it @ 1 1® 856 aek), Wisu4INBTHSB)
conmbined wth 8-anilino-1 naphthal ene sulfonic acid amonium (ANS). In

cert ai /) enfrounti abent G004 ted).@7cindbiod 7RBTHISEhidpbeitkicknass ef the anetabilayanivill

et cot abl e OHBATT 108t BEEHEOb daF A0t Gy RSL P ToRLR Bedl cbuna)

nmay al so bgalRERNPYREn: MdytR ptéfeiréV R tHi OPurpsiec Fon Sask b0 sRNGRGEId, Rafhay s
Ki yoshi Zaitsu, Yosuke Ohkura: New fluorogenic substrates for Horseradish

Per oxi daseprefesisddhal e ensinesurfage obsibsiate () ingaatadgeith petabxi de and t he

Per oxi dase. Ana i | 1 - . S . produci ng
syst e that  pr e e pEBIISHT: il ko by le g doition riiive

el ect rifc hedisplatentiens br gdar ppsips are preférrgaiarA nosi @efermet ex asple ia syrimgenehent

i nvention. Such reagent 25 systens in d e .reagent systens, which

r eagent sygpéhﬁd&y%rﬂdﬁﬂpa.aﬂ@’ g‘ﬁ@‘él"ﬁ% ﬁladz &g’ﬁiﬁé‘%{bgﬁgh IBfa"ttfPep”é‘f ect rode
and theref %fn‘r‘ngéss(lgf@doetd?i\féﬁ bl 4R efebBort MG RIShirah ik t8fe a’i‘é‘ﬁile}’ér?oly Osed in
physi ol ogi cal “sanpl e. The redox reagent "system present In the reaction area
typi cal | y ¢comobattbmswitit the eaast preferiedulis vamation shavdi iatthe figunas. nAnshoawnbodiguend.s,

the enzyne nbers) of . redox reagent stem.i.s zyime or..plurality
of enzy oo PR av e tr BT PP SEER Y 3 Bt RN R s e ' |
ot her 2gor d). Ebe¢h ®pplyhepponadnanid fir 14y deaox single@aipe of yoluon catinpde up of
a single analyte o; idizing enzyne or a collection of two or nore enzynes

L yte. ) . :
that work fepiceshindiaure 3 UGN Sk Up §RSUEGSAOPBigeRsrsofiiondeliyery fthsahpasisen to 2
interest i ' . i Ki ' ,
qui nopr ot e A IRENSREF e IRDUHFBATARRE fow daRARETs I gARE FouAbiREh BERF: |
ar ea dependeardlow pathgiardomomindcatian alithttiee famie fMidecburtbie test strip i s designed
to dctect, where representative enzynes include:  glucos xi di se, gl ucose
dehydr ogenase) @HWF%‘E 1%8“ i e‘i:éhceﬁo&g%é,lcmsﬁ@f’é%ﬂ’]f%ﬁ éies@ qu iCB%}B’lgd'f‘%F’ﬂa
l'i pase)s gl yaevay. ki Raseyarthivae idompriRbOsiRRR nfor@ Xdagh i Senhied &Xlsidhel di se,
| act at e dehydrogenase)” 5 pyi ~vate oxi di se, al cohol” oxidise, bilTrubin
oxi di se, uprodegieg syateth. t Aé'sighd @rodugingespisterpt &fanerie s hishbmdioreore reagentewotke

Syetom i o B GrLgEEn KpR bR RierA TR g PERERE SL oD s € il 38
dehydr ogengsRterrhti tﬁmeaﬂuc@ QB eFEterfatibMef AR TEAGSM pPodRtRBsysterd ma

medi at or conponent, ich 10 is nade up of one or noré nediator agentsy A
vari ety ofbedi figesl pradugingisystern thay @rdycesracolardbat cambe redated to thegresensk vde:

e e RAOTS, APy SIS S s PR BBRE BT e Bbfisen g cporcs
4- benzoqui ARRAt thds can-HEirelaledt® tht)préke RRITE @BRIcARAGoN bl HEKRE OtE t?’ﬁési ofes,

osm um bi pyi ~dyl conpl exes, ruthenium conpl exes, and the like. In those
enmbodi ment $ysigmsmeaydieused es wellt he anal yte of 15 interest and gl ucose oxidi se

or gl ucose dehydr 0 ar e n ; t laters of. particular
interest are fe p@@@gﬁ?§g?“%ﬁégﬁﬁ§g@¥E§¥ﬁ§ﬁ§§?§$8§38ﬁ5§WPh g”ﬁEQMEECpresent
in the reaglorQioml padidf shbeenRUifhi seleBdnalg@irialyi€ bk idaseagfl pfoduéiage, malic,
mal efi c, phospﬁ%teﬁ@"cbo%gﬁbuffers and the Iiﬁg. Yet ot her ggentsgthat may
be present include: divalent cations such & cal ciumchloride, and
magnesi um 20 chl ori de; pyrrol oqui noline quinone; types of surfactants such
as Triton, Macol, Tetronic, Silwet, Zonyl, and Pluronic; stabilizing agents
such as al bum n, sucrose, trehalose, mannitol, and | actose. For use in
produci ng el ectrochem cal test strips, a redox systemincluding at |east an

o, s o o Y o g,



can-idge (22) to repeatably set its placenent, A vacuum box may be set
around the die nount to facilitate inproved bead stability. Once in place,
the die's features nay be oriented along a centerline of roller' (~L) as
sho~n in figure 2. For sonme gperations, it is contenplated that the die may
be angl ed Sskaisafiny@nalyieroxizdan signal Pripdustig sysism’ jsanedpatiopngalees delpctable o

per pendi cul ar. . shi. i.ndi , L QL ; .. ShiLtEPes. ands  of
o1 bt on ( 10y iR Bop L Hotlayieeb it orn h¥Bumll LPEE 04 JREd Rt
(14) advanpgsg asidizdibgatsaiiablé tndymehopdate aconitieepiornasd thdr@tal ibigndsy st em may
be configured to |ay down a single stripe or band of solutiUn; |ikew se, it
i s cont enpfetesgondishoupreperspnahainopet of diydioger peroxige| B hydiagenppspxisies hew .

For | ayi d 0 t hat ' ' f | ution, i
osi r o 1 oM et dn T3l o 0Bl yRUf i SR bURT oo R U oy Frejddr Wibopigs,
The di e shawereithe amsiirnddedctablp pigtuwd piedted bg Uelsigal prodidiag b itdn) (e gie

Li berty Precision Industries (Rochester, % t hat has been nodified with a
relieved fé&igealtis thanoelaied todhe amaaing phanabyte irace imyd sampls: Apseds thednpliteges of
t he action I; [ : : ] i

respect | verfiaSh gl pRERs SRR P PR Mk oot BHpCRad BB Bordly,
it i s deposhdrsterivedvehipdrogen[Ryoxidd based signalipnghutingeygémsa mout h (26) of the
die. Mouth (26) is |eft aqpen ﬁt its sideqsﬁé 8). Surface tension at the
sides B the nodemdi¢ated ahoye.dhehydsogsn per asechsignah gradyringisysiemniachidat i ne

compar abl o" by R et RS bl c Fidprbdite  SrepoRapE b gl 7y

edges (32) papxidshehere by tted dogaspenting Gineset it ewant tbat thaemburtaif @ydrogénean exi t

of the solution fromthe diie to farm er reci se stripe of soluti (10)
on web rat BYFPRAC (5 1 Ripfiyded 1§ ERO O Lo therainolini o Analyfe repentighy napie e | o
figure 5, §R6TR dafAt Uf BSs iBYerR§meRBERSIRY 8shehd Lo RMBAYRIe dthe acdlyt®beihpgur es
4 and 5, a desirable |ip-edge/webbing separations) is observed.” 25

Pr ef er kbl yassgeddpt isgenerialy an pridasse issueh, dholitst enzyme maydeo glyoaseioxidass t o 102

, during..stripin ratl ons. i tl.on I . V] LLY en
Bhout 1 ang B R RS LRI o BT pF Rui el b E IR RRARIY oI
striping regdiseswhiletthe anatyat istal@holpMttag oxidass Grtierd the @hallyRUg lchate) ahd €2, gap
spacing(s).set at 0,003 in (76 ~, m produces oPti mal results. Fi %ures 6 and
7 hel p to Fkg Otlasr oxidiziag enpyancs daruse adthdhessgnd pthepanalytes ofdpigrashire KBOWR er 30
possi bl e . 1 i i I J of
o (6). THERorSARList B af g iy A Be Sl 520 I RS EDOBERARI KOS Pt 0
body 2 i otest stnipglisadeyigaéd for (i@Gletqotiav plgldcash eordeetratiomn thelfirstfangymeisElu®ee ut i on
outlets (38). between opposi u r .and wer portions of nmouth (2 re
olearly v ohre: inBugRB Rl B RP i oftines 5 ark Shnnediei Srorcile ss mpiraty
Wi dt h t hanodchfinEDistiite sush & U speA@Misi rGedra IPRRICARM! GtDetrB@ImbIRd el prdduct@®W ng
from 10 the outlets is properly directed across the nouth surfaces (40)
and pi nned by nble secendienzyme?f thesignabpiiodiging pyjianeisgin eppyjne hadcatalyzes she
illustrate farr - i 1N Y i die
body poi ¢ BRES (Y 5 & ERCHTisHer EARSOIF kB abidfab O LRI i frepd el B
(36) . ZBhi nhi{dBégeni peedxildts svheretthelhmodrd O dpeaubldiprglutd thatds griduvel by thisreadtios or
grooves between the die body portions to outlets (38) when the die is
assenbl ed. IS PRPOSHONR tuhe agepnt of dydiegen peraxife daisgresent. JpisSReANIENZTE 18abl e

mat eri al . Le d : d : Rr : :
part 1 ar 1y SRETYE pelpaBlil et HiliQle fEtaBRRl inChal HoRSAAANERAEUTRE) . (g
suppl 'y congbyipesoxiddd, recombinantlylproduged pérexidastyand Ehehettnahaldgs hteingi nat e at
B opr 0achesP SR eCERYY Bt EMKr it brigh Bt BAMRSATAYIc: BUmrAtarde. o
shi m ngy b@99@5i, E%ﬁgoi.” favor of cutting fluid supply grooves into either

0

side of the di'e y to channel solution to feed nmouth (26). Alternately,
ot her mul ti - pi €Eke uidzawonsmparoidicn sempaynds @resonek thaedre efftber formaeédamce, nout h

sections be prqvide i eces, 15 separate frommain die body nenbers.
T any de A GATPR YA HELed TRt SRCBEMRCE AL R BFBRIpSparesickaBd 1 n ¢ he
constructi iﬂﬂscﬁ%?lﬁi?ré B Tgft 9T RMIRARL L RAYN i OPFBRIAFHcON Wi

solution (10 ortent the capillary 1n fashion so so oes not
escape fr dmdichter dppatsbebsysirdngly age waeelangeh divibent fromeahited whianhi thosanegdle pr thel ui d

drawn into a capillary nerely fills the str7ucture and



20 remains stationary. In contrast, with a vertically oriented capillary
(such as those present in the Troller die arrangenent)) fluid fills and
drains fromthe capillary, causing the die to leak. It is nuch nore

difficult to provide consiste ol ut | tr| |ng results with a | eaky die.
Die l eakag?sﬁ”i&’re%ffd&elésoaﬁ SHAwE ﬁ'1ﬁ}?aﬂx“i) BT’é’ f@‘%ﬁ%%’?‘alfg%‘her?oloéﬁang down
a consiste o)

accordi ngly fhtmt}S 40‘1‘6&’(6;9[1 10%@ ]\/\%efﬂﬁllj@\eégﬁ%gﬁﬁsc b@g@%c?egﬂar%ggg@h{ aiIqV\]/h(?lte]rsll&fjs lhc
conbi nat i owsmgxfeaganecmmdmate tpa pprpeenteaofi amglyae (mrge,cghwoadz)lmaemhplatbvmyorm eC| se

control of the ampunt of S(])I uti,o ei ng Eld down quon webbl ng by nerely
control | i ng¢t heing bieachedsr. 4 %@aa\"ﬂw ylarPoc]‘Pi SHPIER EBYFERIRE49lon shown in figure
8, capidlaries ﬁ)ﬁﬁﬁfc?%gﬁﬁoﬁlﬁqgathltl%s%l I e 5D YRR BR1ARYARA.EEng Vhen
orienteo horizon such an angl e alnage 0

capillari esva;laﬁﬁpmht qataimetrit bebstrates, Grivantgens sgfterhh mctlide apsreaticemtihased.
Once any capillaries in commnhcat 0 q%h solution (10) are filled, a

one- f or - on&oR@H¢ alcghqlyRzings iad ge ‘Hu"ﬁbesdéq e igframethyl Bengidingr il e Syitahls the-

achi eved f t 3 )

ovever e B ety RBnE R (% if SRR Dne SoinpOARINIBHE 2 My Tier fbive

t er m nat e (sme for[aannplbltlmxs d(sem)ed 1F?rléSeE’a&d:11ty%pphhmde¢N 0Rr302¢f75emtexghorated
perpe r- to recting surface of the nouth, portions and

Pl ool 1 eageerenseipt ORI OhanGilsHer ComRaIen! s 20dgamdie 8, mout
portion 'Sarﬁﬁﬁ&@'éﬁgllldl &hfu Cgaea\aﬁﬁﬂb aoudatll ahé’omamer Qoéﬁué Br z(lé:hﬁu@ﬁl@e

beyond 5 the body of the I'n figures 5 and 6, such extension of

mout h f r onExémeplaiydwoegynposernt hmneare dimsethyleb¢ntpthiazninériedrydsazengr ef er abI y

. Vot RRErara Rl ARG E S TR ey BmAR M T 7
used to de¢dmisinéd WithBS- @lelh]bmew @bﬂyveesaneanﬁomutahet(m}mS)t aﬁus‘ mettypical |y
range in thickness from about 001 to 007 in (25 to 178 . A 0.003 in
(7? pt]f) sbﬁnﬁpﬁhsazmmqneéwéfaame)Nﬁg)é@yl h@nzemwlfg@ﬁtwon@wéwnfw &5t ?I o)
sets e s n recting
surfaces o gédrr‘gﬁ? Eea%‘({)@? |10 Eal{aeeﬂgé 12(?12% Clyﬁliﬂmolnar ar‘@g‘lsj.(' Iﬁé%}]a%Men no
shimis usadl)odulnents,phc:dyfgcdnpte\MBfl“HlSBuANSpoptefm or lip edges i s between

bout 0.001 d.0. 18 f bl bout 003
ot Nbut b ignel 2roduding oS Ut eaihe PRGErER ol node 85%?0(‘6’??)50
to 0.200 'ﬂbr(ﬂuo?es%@nt@u%aﬂl’:@(e?Snp(fﬂﬁ(ﬁ‘ésfc@ﬂ Haekgrsﬁrﬁi) RAPAIENBe Eﬁgﬁ?&i inttRS

stryp material. Mst preferab be even

outl et ealng to a nout
wi th &0 ceinvention, sichlas t@gpd@png@i mhélym}utﬂaltand( malmsohkura idew ﬂ@pz)ogarpCt 0

about 0. 05 aces

2ol uti on sHBHPatsTer BORE o TRk Bh dipiddng BSTaP ST Beriietei®e mr i B ape

sol uti on fheWerodxitakd) eAmaijrical Biochamisty (19800% hOPei3.i ons of the die in 20
contact with fluid should have edges that are fine or sharp enough to

ef fectively guiUendPreigMmetystess thar PRAvgGeq eleptiias@irysat tei orp$ ar%@npﬂeéed inp
edges (32) @Hlﬂs may be
produced |er}édl}ﬁcb| z?rﬁllgle eat u?aerg%gkértaﬂgaéﬁ\%)ecﬁ% ?%th%&r&%e Uglﬁlos\%s %Em
strip 29 ecaystenrs n@rﬂuk)e redoxceagbnt gystemesk whirhetazehr szysﬂammmmd Esthwspempssthatl H
conprises substr e or mat.eri.a as own in fj cut in two
ot meen ¢ HEeBES e fledlfodd B et 95T e FincRradchy St ar ds
further "D;%H Efoﬁ%lé’éﬂ kdin th%dc(x%ﬂgeﬁfssy%féﬂi’\ﬁ}ese-ﬁbﬁ] (B R GP4re idalty t her
conpri se opposi ng vvebbl ng (58) and a spacer (60) therebetween.” Each are
shown as cintludgna diseteraymsshmpbaimediadefln mmnvemboénmemps thad:szjrﬁememher(s) of
conti nuous in which var7ous ro terial are

br ought  BBFRER Teag i St e eyt LRI BhEatsies Rl woRbindontit® veb
procesy, Ofxidiz€tRGa Brle%f(?h'térc&ohpétﬁ&%&dé QhéJeﬂz%Hn@%oinBoH!?ﬂt 6NtHe r}é‘do'a‘ttrlééngént
portions are first cit and then joined to each other) may be enpl oyed

wor ki ng wi ystetntie mrleoploﬁasmglegmelyte Qidiging pnzjene orfa cmlibcthnlcétwompm@emt strip

Fabricati Ocr}lzgr%Xs {%at work in chcert%o okidize the analyte of interest. Enzymes of interest include

oxidases, dehydrogenases, lipases, kinases, diphorases, quinoproteins, and the like.



The spacer preferably conpr7ses a doubl e-stick adhesive product. It may be
fabricated fromany convenient material, where representative naterials

i ncl ude PET, PETG 12 pol yi m de, polycarbonate and the Iike. Wbbing (8)
|s preferably plastic _~~~ith s utter d-on pal | adi um and functions as

"wor ki ng" el ectT%@’CC\ﬁﬁleP@’%%‘B?% I sjeaicgorbm% eﬂ%@o@ryﬂﬁ@Palceba@@&ytﬁ?%sti c
d f t
e kot RENR. Bl L] REDERG GLERE, Ofer EAERNMESDLAARSEAR. RYDAYC 2

strip precoxigse, gﬁayosbeelnyaircbgeeas‘epchﬁlezfex@1 S BHst ltlolestetoh peidage, Hpoprotetrigpakqr m

of a basic card (e ,. & parallelogramor anal ogous shape of shorter

| engt h) pr B‘d?ef@bklﬂﬁé’ @V‘Efdi‘ﬂ&‘PIMP@QU&@é‘déf‘ﬁolﬂﬁtaierpkfda@%rl%,the delyydsegeRaset he

| engt h of r c I n

ength of pIgvheskiaatel hibo | BR80T Kt AR50 ol eyhke P O ey
formof a aab@ﬂlmeﬂ'ﬂsevhﬁ/rdihhaﬁﬁlyté bélﬁt@’SEIt 1§gln¢qme,pheawymrcon@¢na{t$>®1h¢a:ed/ox
depending on the 10 nature of the particular test strip to _be manufactured.
I n gener al TeAERAt GY SR iSoF glpepse priglizing ?Wzﬁnﬁr“e&i’r%‘éﬁos? pridessar &rcestst r at e

al one) MY 4413 g,q)%elf]gsgm about 0.5to 4.5in (13 to 114 mm. It may, of
course, be w especially to accommpdate additional stripes of solution.
As alluded to a’libe/e,comdwmmpodbxht ainlek @dgt teagdnt Syslamt isanmediator ogmpgeht, ewhidho

substrgte or webbing (8 SO var ependi ng, on the nature of the
pr oductV t o’%’éﬂdi%’ﬁtﬂ? 8t 8% Bate mgi:atggagc@ét 9‘ ‘E‘F’F‘M 0336” timsdiatenagents aredinoyn
width willy tM@hﬁ?H %cfnﬂ@%xﬁc&?}ﬁﬂ%%ﬂ%az&e@%&s@l Rate, ﬂh@néz:l-?egmicmogtﬁfafgﬁ and its

t hi ckness range rom about m crons peC| al or use I'n
el ectroc hephea:a]enedwhmstt npmoxsmhcmmeanetbmulfsteol, 6aahuwd1y$ 1y ¢-hogrzmyuimane 2 al

are nost prefera Lai d down i.n .t0.0.200 (1.7 to 5.1
Ty de adB A bRsghRe Siodste AR ATE ol B BREOPRRSS Lo bei ng

cut into an@hthm bm{sﬁemaan&h@mz im tﬁdsl Hﬁaﬁo&imeﬁ(s@ﬂiéf‘ésglﬁc&sé‘ﬁ theandi el at ed

to produce individual lest strips (62)) ke the Erecursor test strips may
be cutlmaniniresy and slygosaoKisien @oglmﬁéel(yér@enasmeﬁ QENZYFECOFINNPEAISL | on

nmeans, ar cursor may be cut in

st ages as sh@\%\%rgér)]@ g;H:tu drﬁ}ge aa(%?fﬁn%ﬁn)sdfe,na-ﬁ Zhegllé)lger ation. P;tterns used for

cutting may be @%rbﬁg@tmmaﬁbegﬂsmm ﬂhamach(mag'Saﬂfchﬂbhﬁffeﬂﬁg%&htspn means

that 25 directs or indicates hQW tes; strjp_prec rsor sh be cut
into the rdHawRNAL, gplegPaigmale, B%Rh@ %f@b&ﬂp it oo Yot et s2shSt e

test stripgnby xﬂﬁ%b@f)ﬂe%nt frie i Eiwa%ﬁbdiﬂklb axch%l calmﬁf&l&"fkj’e RAd MBEfesiutn
visible, the i may be apparent froma conplete outline, a partial

out i, ddémxgivapmolp@xnmlmewlmpknypwf@ﬁrf@tam $ush aFEntmuMka Tdwort] s as
to how tes{. stri ma emanfatured see, U. Pat ent on S

05/ 797, 17051V AN DGoRE, SA ek s gt Houmlh ikrelel Beefdpumanle]
10 shows aghdaxqbgded view of a single representative el ectrochenical test
strip (62). The_subject test trip conprising a reference electrode (64) and
a worki ng el ectFodee (mpdwwleﬁtwhwcgbaﬁémméﬁx st {ieluding & least angway
to define e
ports. (70) PAUER ihh FTneARRG of dpscriBha MR ¢ Bierdly SOTTHRS O d IS,

pat ch 2572)thé eysmﬂ pleferablga cdnnpﬁshs ahintire uf stiout ©%.prdteiny alsous 0% sahs and about

el ect rochem tri an aqueous |jquid , blood) is
pl aced i nt%% W@tefreiﬁs@ﬁ esh gref qf% y e.msg%%tyaﬁ Ellyolgg E%ﬂ“%&ﬁi)ﬁcggt hat is
i nt roducedyh Pt fs%n{eg@%é&ﬂaﬁheﬁ]\gﬁtl$me fseaat«?rﬁag ?ﬁmg ed4@lc atg&t\gltlb A

general |y ranges r om a usual out
p.l. The ssmlmioa beayeehebowttr HahdcZTcR. nlta)advhmagesac& Iore appe@niiatigg it

conveni ent pt coI €. S be injected into.the reaction
aren all R PR TG OB Rad B apBsengh SO g At SRLER By et
t hr ougip thﬁ,d@gli $sp c‘gﬁg GENRENERhdbepbe anal yzed is allowed to react with

t he redox reagent coatl ng to 10 form an oxi di zable (or reducible) substance
in an anmount cofogedpofiging?2and 8 lustrarwegmnefentd oanudr in mbiahdoppplgsolution be

anal ysed (i.e. ant.i ty .of the oxidizable (or. reducihle)
aubst ance a0 e ikt e die ﬁif) QiR B iR Lhe bRl e s
The nmeasur mRslen I ature of
t he assay @%H%lh(tg?ggl\r) ?3 W t hﬁ\}jhnldéﬂqhe g? ec¥ ?%ec 2;151I 15c;tgtlﬁe?(ggsu% %’P ?lébp%gi S

enpl oyed (e.g., depending 15 on whether the assay is coulonetric,
anperonetric or potentionetric). Measurenent with the strip (62) is
preferably acconplished by way of a neter' $robe el enent inserted between
the el ectrode nenbers to contact their respective interior surfaces.

Usual Iy, neasurenent is taken over a given period of tine foll ow ng sanple

introduction into the reaction area. Methods for naking eI ectrochem cal
rreasurerrents are further descrl bed |n U S. Patent 20 Nos.: 4,224, 125;
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concentration derivation steps, are perfornmed automatically by a device
designed to work with the test strip to produce a val ue of analyte
concentration in a sanple applied to the test strip. A representative

readi ng device for automaticall racticing these steps, such that user
need only &piage &2 epedaklheetd &EQCP’@ﬁmzefneﬁC&H@ bonaayrheesgt #nund hagic anal yt e

concentratig 59’]@ is further described in copending
U S. Appli A ungﬁ éﬁﬁyﬂé‘gﬁr@ég g?{glle’md‘%gune ~i 5, 1999. The reaction zone in
whi ch activity Qﬁﬁ@ﬁﬁ{)l@é@ﬁ]ﬁ@@b%dﬂﬁ& Ray bé Uﬁ@t@fal@ﬁ 4 esdrlindotiol1e: (3D, as
usual ly at |east abou p.! and nore usuall east about 0.6 ~.1,

wher e the sbowmrin h&yeBeFassqn@w@wa@n&,otwforeipmpéregéhat thm@leéwé)e(ﬁngkeﬁe zone

pacer Paydt 0% QbR dH shifiedth R ARG SR el RAEFERob A e R "

af orement | oned 3§ Filgiriet3y tva€ SHPE, or®ahidy ofGoukiod (108 biediA $ha@procde 98 blih€laid- Ge\gn ,
square, triangular, circular, irregular-shaped reaction areas, e~c.). The

t hi ckness & diee) spedler (I gdranggsras ingicajed: dh’@é’@W?YQin@%Eﬁimla@d@mt}lCGMCIOZO in
25 to 500 t 127 Th
hanner W soHfibBetto b AEVE a3k o R bah@ bl Ml il 27 D o T

pouts (70) cortBmphitésthars giet(6)onay bﬁcﬁ&g@xfedttdﬂﬁyldﬂlvﬂtm@@dnﬁﬁ:&| Bbr agihg downy vary
as Iong as it is sufficiently large to provide an effective entrance or
exit oflOf | apate thabapainef ﬁteae%qféﬁluapeat m%baéﬁre@gdusq% WRdP KRN0 arfth in wide
reference r I t e
St par Ty S AR 0 ST ShlelE AR oSl e 2 0n Al Bl s NBRE T
in (1.9 totlﬁoﬁglcmbertgaﬁtmisiqn Ihdumat(ﬁuthe@teim‘f)ahﬂt hhs been(@odified withG religved The
wi dth of the eIect;i%ofes ran e fromapout 0.15 to 0.30 in (0.38 to 0.76
cm), usual [f3FeftP BFRVAtSIAE fegt ebmﬁe/“tﬁoﬁ (0.51 to 0.67 cm. In certain
embodi ments, theyhgRgtMa so@ﬂfc #efion SRR lﬁfﬂghE}QQSanH% a?@ﬁ]{&“ﬁ{ 1ntfr%§:f’est4%d(5t her,
wherein in certain enbodinments it is about : orter

Pr ef er 4B! y respegivelyddn éugdresba@elntm bedd (24) mralncweﬁomhbtv edc hselt ¢ dapesited on

I | f d_enmbodi | ecit r od 6 i.s. 1. 365 35
Cong, 6 ecti-BBE B g TTEe (10 oAy (¢85 e “Mebfl GbTisge 88
wi de at t heides (B®)I Hlirlﬁo%ﬁdzsﬂmjdaa]d sme(szf thermatjth Wihﬁiﬂak’efal'e n@xomdﬂpmsmg

reaction zone (68)_ and ports &z] e 0.0G. in wi de_and the
reaction zéwétlﬂragnchwnémeéheoﬂ% it hmeds i With (seluaaqﬂem?)estabh@e@ PG des
typically 10 to 100 nm preferably
bet ween abgﬁt&f@a %ﬂe%&tﬁ@ﬂ?@ S ?:12% %@g@;ﬁ@gg% ed in the strip is set back
0.3 in2¢7.6 M) Dipsc(BO)t\heh edgts é%etershxdwndﬁﬁhgnmceuw’l‘h@eéasutmpeﬁicﬂigatbetlmen t he

el ectrodes tha Test strips accordin o the
present m%‘ﬁf’f SMOBZTO&‘B%MB%%5&‘&3&&&66&?&@63?‘%18?{‘&03 ?P@glns for
obt ai ni Ny gaathks (D %h%'hﬁ@ﬁ;'@fa@é‘(ﬂ ?bfameraeé@@h&vnrﬁ W5 ARedeTSdthregrent
such as noted above. Were t physi ol ogi cal sanple to be tested by a strip
is blood, Fﬂwbswbp@cltateldlftognhwel ncl ude a tool such as a lance for sticking

2 tinger, 2! ange RRRELA0e TRRIS) (RIS bk enbifl MitaiohBjs AbEMRA T TS

may include a c hEF0! I'on RIEo9e

sol uti gfn t Ipaife/@BIL Adpts iAmAinBaiEI bt v abemmmmraahalommqﬁ (2 HETR9)m) darm I ly) a
kit may include instructions for using test strips accordi ng to the

i nventi on simipingcongeationsy Haing selutdon kayingnayigeasity betwveen akaut dand g g, any SPacmg

h I

Cont ai ner ( SR E A S LB TOREURIRREERDS, AR EobaBPn bRl vl
subj ect tegf oy ?ﬁlyPISS CIE>%M? inkPs) setz@0,0036n {78 ;Irﬁﬁﬁro&ﬁdcb@ﬁuﬂﬁl rekf)gr Wi se, the
fol | owi ng resufts have been obsérved in connection with the present

i nvention. Wt thllth v hizelp tegfupherpBustiassfentukes of hwupr @6einr rethtisntaethem

i ndi ca d abov ted .Pd &0 ted plas bbi r pynni t .25

0 0 coBPTHGE RS ChieeiG FiEte B B s s potiaR (R ohE 6P e o
m?asurem?nm diekf caﬁqphéhereﬁe\leaghawnmom HeldR Y p6Rdn hind Ayadirh @9g) webbi ng
section prepared fromthe mddle of 15 second runs. Flow paraneters and

di e/ webbi ngraypdedithgehutweens dn fignredh, salhtion ouilcaec(ﬁﬁ)sb@wmpmsmgmpmlasd dower
solution strip esults h each rder to

at i Qas.
get ‘2 ot anpPistrs o BabPdat R SeRnDESElea thelhbs AR toBLAE Shng AR RET o
dried usi ngmhGgnh wWdth teANEE oGS, BhéHa échmgaﬁ%ﬁeﬁs@fr@rtﬁﬁmena‘ﬁ@iow o Yi ng
Systent and then neasured using an 10 Avant Vi sion Measurenent System
produced by Optical Gaging Products (Rochesktler, NY). First) a standard
Li berty-type die having a 0.003 x 0.18 in (76 ~mx 4.6 mm gap for
delivering solution was tested. For stripes having a dried w dth averaging
about 0.180 in (4.6 mm, the total Standard Deviation (SD) produced was
0.0021 in (533 ~ n) The overal | varlatlon in wldth was observed to be
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30 Fourth, using a relieved die according to the present invention, such as
illustrated in figure 9, with lips (30) extended 0.030 in (7.6 mm fromaid
body/face, a 0.003 in (76 ~tm thick shim 0.018 in (4.6 mMmm|j w de nouth
and 0.050 in (1.3 nm tall lip flats, an average dried stripe w dth of
0.172 in (thepuials inwproperty disactdd aspysathean@uipsirfasey #0band pipnedhlay peedisides. 16
Overal | varj{ bility . : %t,cré pe wi dth was about 0,00088 in (22 um. These
results aré?‘gta%ﬂ?ﬂ“@al Pep’resent ed in figure 11 a5 graph bars (D).

Finally, a Trol Feyrd ¥ Rgthet @lubirdtts abdRired nfdnhdradf Sohdtadti A Ddefidwntile xemRlar
die, but otherwise simlarly setup, produced an average test stripe w dth
of 0.020 i die(t®dy parrions4dh aee showa bagkesapait, tagedowithroptional whimg (36¥abhiab(36) t y

indried stri wi.dth fQr 1, out .t esting.as descr i duced w dth
variat i on GEnBEsFOYL Ao RRR ARl &Y Lol f3r BREE BER AL AE IRV SN e
in figure hditidfs @ cupbtslias)Svidn)the Tes dssatibicd TrOSTiAimE) wniftisk PETYb@inRiss t he

present invention and the Trolley die as co%ared to those offered bg a die
produced i Bleeloy @netherowitpple matasial. 2P Gasrpreferdhy bagditegetipr thieughulatesd8hr | y

denonstr at . [ PriS] SuUpeki.Qri f | LI of. opposed l.ut i on
directing SPPACUBVB e ER EAlsBshdvn R pat SehiRa AL R nRERPES R B0
denonst r at e5) girnitd thgugh Shetydy O IThe toridags Wrklinateca Poits {5) pwsiaondduaaliph wal by
the SD and overall w dth consistency val ues. The performance of the Trolley
di e pr Bedtheshin egaptsr abl e to the inventive die. 15 However, its
performance did i : j i | i | ikeved t he
rel ati ve handi ngU{n%r?eﬁer g%ﬁ%&?@ &é?ﬁ]'{é{rh\{(g% uaxei%‘?#éﬁm?}? ltegiag %\{3 1é'u:l:tﬁyor

i mpreci se ifiseanas aahin ynay bhemittal iafevor obaeting Baidagpplf grodvaginto sichet sideher
probl enms ag wel or conbi nati o f the factors, Finally, jt is noted
that exper a’@rﬁjé%{’%% '8 &P 10 t%@geeﬁﬁléqu_kﬁ? f?g)'i %&SWFF% othes mudtipigge €i5) er ate
greater vagsaBhitidn may ieRiph5RA1 Ber BRBRINM0Rh ek iR WaydtvRbRaty bphiE&s! | N9
stripe wwdth (or actually breading the bead of solution being applied) than
any of 13 hesepatatg frofinenae tiedwdy exmehgrs. Such a "robust™ die quality is useful

to account for {nconsi.stencies, in advancing and settin die i,n proximty
Lo webbing as vl TY4ev g AT Fecttands P AR GRO IR erlph gpshudiatp 1 £ "ot "
baki ng r ol t@fstraetRiAQhitire@IeebH @ vé or dagillaepin@dmmndinidation BMitssoltioMg o) gt

i nvention has been described in reference to a single exanple, optionally
i ncor por at PRgNtherGapillary B fasghiensso soEion doesat ssrape friga the gapiBanydyring dietuset he

cor por risgliary e o TR Bteepe I 6
of 1he exoumicary HEIRoI AR Aid Sl s SRy Ry RV RS R Vo

t he br2adt tenofinst deioparys dmtoritravie mitharveitiatipotiented captléaty ¢sukly aShobeypreseat in
literal or  equitable scope g he_foll owi.ng_clains. .That being said,
claim 17 hedriGdicetaeeth RaLalrChurrPeoheFilery: caiSpE b 8 ng
body and an openimu&mmo&adiﬁictaggypﬁﬂﬁxe_tc%ﬁsi&@m sBﬁﬁi%h@?ip?x@é #ebh1RNwikH £ 1BaRy

co p

source to said nouth, said nmouth conprising a pair of 'portions having
subst ant i afliey D¢ keakageuniseduaes an additipaplayariable @ hesobatrforinlaying dgws archnsigient

aving an Salia O Sl e A U TR PPy Yerd b LAt g

anot hezy saj dbsited: Aeiurl, wHapised i ContbifatibnSathiénecst rh@'afﬁﬁips havindhe system of
claim1l, wherein said adaptation to avoid | eakage is 10 provided by a die

body consi BieHisirblsfoutiyp deryamerisegasirokridhe saount oh solution teing jdsdewn BPOTL| aj m 2)

wherein sa{vgbﬁmggig}tg% Sccf?l(?xroﬁli Hé B&kﬁgh@;ﬂﬁﬁgper portion of said nouth

i ncludi ng onée'o ol'utio rre ces, and wherein said | ower
body portion cohythé¢ diesonstiuetien shuw indigued 8, sapitiariesuiré forikfed along the shim/die

body portion boundaries. When orientea horizontally, or at such an angle that drainage of

30 the capillaries does not occur, the full advantages of the die are realized. Once any
capillaries in communication with solution (10) are filled, a one-for-on¢ correlation between
pump delivery and solution striping is achieved facilitation consistent reagent striping of
webbing (8).
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4. The systemof clains 2 or 3) wherein said body includes at |east one
groove for passing solution through said body to said nouth. 5. The system
of clainms 1 to 4, wherein said die further conprises a shim 20 |ocated
bet ween said upper and | ower body portions, said shimdefining at | east one
groove for pasdioweyesihgdicols @H?‘Uﬁﬁﬂ‘i‘ ta ayqid fsalyge: Begnquih RestioRs teB“m?*ﬁé“é‘?stem

of any of @éﬁ&)@}@etﬁef@{ab r#hclgq% it c'd%'c@%n@cﬁﬂ]] & 1100 dHQ&f?]g'erﬁ’Jl c]ro sai d

die lips. er co a solution.

8. The syshemoath Iﬁdrﬁbﬂmaﬁd iNdiedesliedyad (23 ali dned Qnithi cheanbBag eTHe lﬁﬂidgé bPéach 30
9. A nmethod of coating material with stripes of solution conprising

provi di ng @o%@pﬁ@nmme&ﬁa%%hewveen aBQ}JéIchOr?@dQ s (Réend d2- ﬁgﬂlﬂbb@loaﬂms 1
to 8 tg a ?fwl {2k as eﬂ%mg?’j q%&r@ts%l] glter{s%ﬁt({flfﬁ% &%uﬁqlrcﬁxtn \h%rl]é Qéé)yg h said

die, past sal i ps, and’ one 's coati ng sai d

material . sBowh@s ditdncdd. 7Fhé\11ﬁs Ae@;ﬁeréb]&\%t fchonfs. hﬁwﬂq gAhebiht GEdvedSBbout
~ytoje [V] c&} caj ca(}ca] ca] ca] ca] ca] ca] cal]Pca]]ca] ca]jca] cal ca] ca] ca] calcaV]c

a] ca] cal] chjj0camdy 7056]]1((@}25&@@1@] Mgﬂt@p@écra pfhey are about 0.050 in (1.3’ mm) tall.

o SN Tkl dadl eabanlasleatestrlAalarlaR aliigheal sagel o)

0a00! 1811 %k 232M28s H’Bﬁh%é@ﬁﬁ(ﬁ(ﬁ&o 0.007 in (25 to 178 um) A 0.003 in (76 um) shim is
>t AyABCCCC} xsni d_Y] cV] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cdpca]mefptaa]yttsspéapeamfeq% » dhe] Shp égz}zhtaq efie FFparatios betisrm Moy PTTEUXZ

<[ " bb/dg| |
] E:a] caj g!a] ca ca] (@Jasé]t'lg”a?,c rg&] %%w ]é’] ‘f@élf %%%@Jqsgaglgg]@ (r:g]qgg\/][ 'f ?
CuuuGv} vv,payaNek LBFéth[/l{@no}s)him usdusZ]i for.1 q&]:mg]bea]eeﬁh&alhcpdmax]m]l & i8a] ca] ca

| 1 Pm x8
bEat e eV G P ] GO AR DU G0 S04 B e orolecalls: Apun PR .U Fiom]oet ] c

318;: ? ]ij\a] 'f %‘jﬁg qggm&%ﬁﬂléﬁl’f fcaa]a\f]]at fab & (] (():%1(] ca 2(:0(51)]’8 ]'ca(] cajcalca
] ca] cdpca]mm) tsa]rcfa]ma]ara]ont adamgaedgenl tcsi]str@]ma]:n:d] Mc]sm atefahldy, any outlet
?;6@18 :)/L:”E éo (()/%(a{( ?6a' @Euté ﬂjﬁ‘ F g@%ri:&/i OO/ (gylaetf%&x(/%ﬂj rezp? %%l&)th ax;sd%aQ'Z@ﬂ'aL ns 2
& ()-2!'631p @;Itéla&gdt)cdsb% P@gl&n o ¢d@$_1i@% I & ()-aqrst
oMtL-$10% X$Slu?'f£‘es 1rect1ng1tcl)1c{ flow of s(o?utllo>1 %hlo?ll/(‘i(tifg'e(a) fine finish so as to avoid
producing turbulent solution flow. Furthermore, at least the mouth portions of the die in
20  contact with fluid should have edges that are fine or sharp enough to effectively guide or
confine solution flow. These portions include lip edges (32) and lateral mouth portions (42).
Various forms of product may be produced in utilizing features of the invention.
Figure 9 shows a test strip precursor (54) in card for making electrochemical test strips. It
comprises substrate or webbing material (8) as shown in figure 4 cut in two between the
25  reagent stripes to form two 2.125 in (53.1 mm) wide cards further modified with notches
(56) as shown. The precursor may further comprise an opposing webbing (58) and a spacer
(60) therebetween. Each are shown as cut, punched or stamped to define test strip ends (62).
A continuous process (e.g., one in which various rolls of material are brought
together to produce the precursor) such as in a continuous web process, or a discontinuous
30 process (e.g., one in which the strip portions are first cut and then joined to each other) may
be employed working with the precursor pieces. Other modes of multiple-component strip
fabrication may also be employed.
The spacer preferably comprises a double-stick adhesive product. It may be

fabricated from any convenient material, where representative materials include PET, PETG,
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55dE: / precursor (or coated substrate alone) may range from about 0.5 to 4.5in (13 to 114 mm). It
may, of course, be wider, especially to accommodate additional stripes of solution,

As alluded to above, the width and depth of solution coating applied to substrate or

webbing (8) may also vary depending on the nature of the product to be manufactured. For

15  test strip production, the striping width will typically range from about 0.05 to 0.5 in (1.3 to
13 mm) and its thickness range from about 5 to 50 microns. Especially for use in
electrochemical test strips, stripes or bands of aqueous reagent material are most preferably
laid down in widths about 0.065 to 0.200 in (1.7 to 5.1 mm) wide and between about 15 and
25 microns deep when wet.

20 After being cut into a card, like that shown in figure 9, precursor (54) is singulated to
produce individual test strips (62). Like the precursor, test strips may be cut manually or by
automated means (e.g., with a laser singulation means, a rotary die cutting means, efc.). The
precursor may be cut in stages as shown and described, or in a single operation. Patterns
used for cutting may be set by a program, guide, map, image or other direction means that

25  directs or indicates how the test strip precursor should be cut into the reagent test strips. The
pattern may or may not be visual on the test strip blank prior to cutting/singulation. Where
the pattern is visible, the image may be apparent from a complete outline, a partial outline,
designated points or markings of a strip. For further details as to how test strips may be
manufactured, see U.S. Patent Application S/N 09/737,179 titled “Method of Manufacturing

30 Reagent Test Strips.”

Figure 10 shows an exploded view of a single representative electrochemical test
strip (62). The subject test trip comprising a reference electrode (64) and a working

electrode (66) separated by spacer member (60) which is cut away to define a reaction zone
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108 51096 bl e AR BAE IR oSS B o 0 10
(& ()- EEJVXIXUW(EQ_%MHO@JJQ% fl. !ﬁfﬁk@%h&dﬁ(}) be 111?6&1%’6&11 &]It% I)_lg: :Lrgéﬁ/mﬁm hesisusing
& () 21 y 31 GONNSAIED) PISEDl OO 1 svnle BaoATisead DicubooEROR ik foweg o
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The component to be analyzed is allowed to react with the redox reagent coating to
10  form an oxidizable (or reducible) substance in an amount corresponding to the concentration

of the component to be analysed (i.e., analyte). The quantity of the oxidizable (or reducible)

substance present is then estimated by an electrochemical measurement. .

The measurement that is made may vary depending on the particular nature of the
assay and the device with which the electrochemical test strip is employed (e.g., depending

15  on whether the assay is coulometric, amperometric or potentiometric). Measurement with
the strip (62) is preferably accomplished by way of a meter probe element inserted between
the electrode members to contact their respective interior surfaces. Usually, measurement is
taken over a given period of time following sample introduction into the reaction area.
Methods for making electrochemical measurements are further described in U.S. Patent

20 Nos.: 4,224,125; 4,545,382; and 5,266,179; as well as WO 97/18465 and WO 99/49307
publications.

Following detection of the electrochemical signal generated in the reaction zone, the
amount of the analyte present in the sample is typically determined by relating the
electrochemical signal generated from a series of previously obtained control or standard

25  values. In many embodiments, the electrochemical signal measurement steps and analyte
concentration derivation steps, are performed automatically by a device designed to work
with the test strip to produce a value of analyte concentration in a sample applied to the 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

30  result from the device, is further described in copending U.S. Application S/N 09/333,793
filed June 15, 1999.

The reaction zone in which activity occurs preferably has a volume of at least about

0.1ul, usually at least about 0.3 pl and more usually at least about 0.6 ul, where the volume

may be as large as 10 pl or larger. The size of the zone is largely determined by the
14
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(e.g., square, triangular, circular, irregular-shaped reaction areas, efc.). The thickness of the
spacer layer generally ranges from about 0.001 to 0.020 in (25 to 500 pm), usually from

5  about 0.003 to 0.005 in (76 to 127 pm). The manner in which the spacer is cut also
determines the characteristics of ports (70). The cross-sectional area of the inlet and outlet
ports may vary as long as it is sufficiently large to provide an effective entrance or exit of
fluid from the reaction area.

As depicted, the working and reference electrodes are generally configured in the

10  form of elongate strips. Typically, the length of the electrodes ranges from about 0.75 to 2
in (1.9 to 5.1 cm), usually from about 0.79 to 1.1 in (2.0 to 2.8 cm). The width of the
electrodes ranges from about 0.15 to 0.30 in (0.38 to 0.76 cm), usually from about 0.20 to
0.27 in (0.51 to 0.67 cm). In certain embodiments, the length of one of the electrodes is
shorter than the other, wherein in certain embodiments it is about 0.135 in (3.5 mm) shorter.

15  Preferably electrode and spacer width is matched where the elements overlap. In a most
preferred embodiment, electrode (64) is 1.365 in (35 cm) long, electrode (66) is 1.5 in (3.8
cm) long, and each are 0.25 in (6.4 mm) wide at their maximum and 0.103 in (2.6 mm) wide
at their minimum, reaction zone (68) and ports (70) are 0.065 in (1.65 mm) wide and the
reaction zone has an area of about 0.0064 in* (0.041 cm?). The electrodes typically have a

20 thickness ranging from about 10 to 100 nm, preferably between about 18 to 22 nm. The
spacer incorporated in the strip is set back 0.3 in (7.6 mm) from the end electrode (66),
leaving an opening between the electrodes that is 0.165 in (4.2 mm) deep.

Test strips according to the present invention may be provided in packaged

combination with means for obtaining a physiological sample and/or a meter or reading

25  instrument such as noted above. Where the physiological sample to be tested by a strip is
blood, the subject kits may include a tool such as a lance for sticking a finger, a lance
actuation means, and the like. Further, test strip kits may include a control solution or
standard (e.g., a glucose control solution that contains a standardized concentration of
glucose). Finally, a kit may include instructions for using test strips according to the

30 invention in the determination of an analyte concentration in a physiological sample. These
instructions may be present on one or more of container(s), packaging, a label insert or the
like associated with the subject test strips.

EXAMPLE

15
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connection with the present invention. With solution having properties like the preferred
solution indicated above, deposited on Pd coated plastic webbing running at 25 {t/min,
coating tests were run in triplicate with various dies, with measurements taken at the
5  beginning middle and end of three foot webbing section prepared from the middle of 15

second runs. Flow parameters and die/webbing spacing were set in effort to achieve the
most consistent solution stripe coating results possible with each die setup. In order to get a
stabile indication of stripe width variability, the samples were dried using identical
conditions with the above-referenced *“Solution Drying System” and then measured using an

10  Avant Vision Measurement System produced by Optical Gaging Products (Rochester, NY).

First, a standard Liberty-type die having a 0.003 x 0.18 in (76 pm x 4.6 mm) gap for
delivering solution was tested. For stripes having a dried width averaging about 0.180 in
(4.6 mm), the total Standard Deviation (SD) produced was 0.0021 in (533 um). The overall
variation in width was observed to be about 0.0554 in (1.41 mm). These results are

15  graphically represented in figure 11 as graph bars (A).

Second, a standard Liberty die, modified in accordance with the teaching in the ‘437
patent, utilizing a two-shim approach as shown therein was tested. A spacer shim
corresponding to element (44) in the referenced patent was used with its thickness set at
0.003 in (76 um) and extensions corresponding to element (58) were set at 0.010 in (2.5 mm)

20 —asetup described in the ‘047 patent to be one “particularly effective under a variety of
coating conditions.” The extension width was set to 0.18 in (4.6 mm). With this setup,
stripes of dried test solution were produced having an average width of about 0.179 in (4.5
mm) and a total SD of 0.0034 in (864 pm). An overall variability in width of about 0.00962
in (2.44 mm) was observed. These results are graphically represented in figure 11 as graph

25  bars (B).

Third, a setup similar the second except with a spacer 0.003 in (76 pm) thick with an
extension 0.020 in (510 um) long produced stripes having an average width of about 0.168
in (4.3 mm) with a total SD of 0.0008 in (20 pm). Variability in width of about 0.00236 in
(60 um) resulted. These results are graphically represented in figure 11 as graph bars (C).

30 Fourth, using a relieved die according to the present invention, such as illustrated in
figure 9, with lips (30) extended 0.030 in (7.6 mm) from aid body/face, a 0.003 in (76 um)
thick shim, 0.018 in (4.6 mm; wide mouth and 0.050 in (1.3 mm) tall lip flats, an average
dried stripe width of 0.172 in (4.4 mm) with a total SD at 0.0003 in (7.6 um) was produced.

16
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$10% & 0-F $1’lgh(?;es%1tg genelated with the die of the present invention and the Troller die as

compared to those offered by a die produced in accordance with the approach described in

10  the ‘437 clearly demonstrates the surprising superiority of using a pair of opposed solution
directing surfaces over a single-surface approach. The inventive die demonstrates strikingly
superior stripe width consistency as quantified by the SD and overall width consistency
values.

The performance of the Troller die proved more comparable to the inventive die.

15 However, its performance did quite match that of the inventive die. It is believed the relative
handicap in performance is either a function of difficult or imprecise die assembly, the
aforementioned leakage (giving rise to other problems as well) or a combination of these
factors.

Finally, it is noted that experience in setup indicates that the inventive die can

20  tolerate greater variability in die/webbing spacing(s) without adversely affecting stripe width
(or actually breading the bead of solution being applied) than any of the other die setups
tested. Such a “robust” die quality is useful to account for inconsistencies in advancing and
setting a die in proximity to webbing as well as dealing with run out or lack of concentricity
of a baking roller supporting webbing to be coated.

25 CLAIMS

Though the invention has been described in reference to a single example, optionally
incorporating various features, the invention is not to be limited to the set-up described. The
invention is not limited to the uses noted or by way of the exemplary description provided
herein. It is to be understood that the breadth of the present invention is to be limited only

30 by the literal or equitable scope of the following claims. That being said, we claim:

17
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solution leakage.

2. The system of claim 1, wherein said adaptation to avoid leakage is
10 provided by a die body consisting of upper and lower body portions.
3. The system of claim 2, wherein said upper body portion includes an

upper portion of said mouth including one of said solution directing surfaces, and

wherein said lower body portion comprises a lower portion of said mouth,

15
4, The system of claims 2 or 3, wherein said body includes at least one
groove for passing solution through said body to said mouth.
5. The system of claims 1 to 4, wherein said die further comprises a shim
20 located between said upper and lower body portions, said shim defining at least one
groove for passing solution through said body to said mouth.
6. The system of any of claims 1 to 5, further comprising a roller in
opposition to said die lips.
25
7. The system of claims 1 to 6, further comprising a solution.
8. The system of claim 7, wherein said solution is a reagent solution.
30 9. A method of coating material with stripes of solution comprising:

providing a moving web of macerial,
advancing a die according to claims 1 to 8 to a position adjacent said material,
extruding solution through said die, past said lips, and
producing at least one stripe of coating on said material.
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