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The field of this invention is analyte determ nation, particularly

analyte 10 determ nation and nore particularly bIood glucose dbﬁdHNﬂﬁgtion.
BACKGROUND OF THE | NVENTI ON Anal yte concentration determ nation in

physi ol ogi cal sa[ﬁE$’E§'EI§IP6fHAWdNG AJNEGBARGTY Op REACTIONZONEY ANIEoCi et y.

Such assays fi nqv aF(‘."Rr NG fNI?MANWA@f mN@T S&ﬁ[E ncl udi ng

clinical |aboratory |ng, one ing, etc ere e rfesults of such
testing play a pronlnent role in the diagnosis and. nmanagenent of a variety
of disease conditions. Analytes of interest include glucose for diabetes

managenent, chol esterol for nonitorin cardi ovascul ar conditions, and the
likeS In response to this grow ng iﬂﬁﬁﬂﬂﬁﬂﬂglﬂﬂﬂénalyte concentration
characterization, a variety of analyte concentration characterization
protocols 20 and devices for both clinical and hone testing have been

devel oped. One type of device that is enpl O{ed for anal yte concentration
determnation is a test strip. CIEEMOFISE INENTION t est strlp i s based on

t he producti of .hydr.oge erQX|d and the .subsequ et on thereof.
Anal yt e concce)'ﬁlﬂer ?IHSﬁQH?H%{F hoévsﬂléa dg?eﬁqjﬂ’élﬁoﬁﬁaﬁg: &5@9&9 b’é i ncl ude:
choli@st efe@drmitdtion aM8 hdre farticOlatl§ BRRA ¢ o%&&@@@étex%ﬂﬁatlcﬁﬁc“ c acid. For exanple,
25 glucose is quantitated using such assays by first oxidizing glucose with

gl ucose oxidase to produce gluconic acid and hydrogen peroxide in a
reaction area or zone of the test stri The _resultant hydrogen peroxide,

in conjunction with a peroxi daBetEGRY LOF RHE TOWNNNon of one or nore

“organic SUbStAﬁsﬂ?técohce%trat:&ﬂdét&@hﬁﬁidﬂrm ph%?sﬁ&oglcgmﬁime@bpe»ef RRkGLing Whi ch
product is then detected and related to the glucose concentration |n t he

initial igwoephece t80oddyiscrericieSuch as@a)tse”md Lss@ in @vamﬁrty deepplichtmomsgttingay| t e

congent r.at.i onf i gured e eaction areas or
zonég, \Rﬂ%lpgmgnﬁxﬁcté@éﬁ?%wr tél%g :hﬂl@f: 2 Colf er8&he %‘f@qfé‘é‘f Yt P(’ilzi"’yeactl on
reagent s, Iﬂ@ﬁﬁ@&@we fiPthe @i@h&@x@amﬁﬁa@eﬂﬁm & valetSof dideal¥ &olndi%ns appar ent

that in the above described nmulti reaction area test strips it is inportant

t o segr etpalyes ohateresainciusls ghircoasior dinbeles srnagamant, sbolgsternd fortmorioningm nat e

h h final
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react i oroptmstibRYIRrgiéd Ationta VLRGeS 219te dintéRfa6bh cﬁ&a&@maﬁl@h pRAscodf the
sane reagents. However, even if all of the reaction areas were to have the

sam0r eddd sevicpy s bath Glinicahandsarpe testing have been developed.
One type of device that is employed for analyte concentration determination is a test

strip. Oftentimes, such a test strip is based on the production of hydrogen peroxide and the
subsequent detection thereof. Analyte concentrations that may be determined using such
assays include: cholesterol, triglycerides, glucose, ethanol and lactic acid. For example,

25 ;fglucose is quantitated using such assays by first oxidizing glucose with glucose oxidase to
produce gluconic acid and hydrogen peroxide in a reaction area or zone of the test strip. The
resultant hydrogen peroxide, in conjunction with a peroxidase, causes the conversion of one
or more organic substrates, i.e., an indicator, into a chromogenic product, which product is
then detected and related to the glucose concentration in the initial sample.

30 Oftentimes, the test strip for determining anaylte concentration may be configured to
include more than one reaction areas or zones, where the reaction areas include the one or
more testing or reaction reagents necessary for aﬁalyte determination. Thus, it will be
apparent that in the above described multi reaction area test strips it is important to segregate

the reaction areas from each other so as not to contaminate the separate areas, for example



concentrations, it is obvious that reaction area isolation is necessary to
- prevent cross 5 contam nation and provide accurate, reliable and

reproduci bl e anal yte determ nation results. One nethod that has been
proposed to isolate reaction areas of a nulti reaction area tes1 bSINIZR05i s
disclosed in U.S. Patent No. 5,843,691 to Douglas, et. al. The 691 patent
t eaches Withecageriapl evendmabprolusidirmbphar wagiqisrsalbsis rpRAtiyulam P atanbils

(absorb eas_on SLI [y hi ng .t he menbrane to nmake
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provi de thy@tmabns litzis pbeipgs tpbigattionactd ipelalien smeagssary tahrevenitceesyedi at e | ayer
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be conplex and costly to manufacture due to its conpression ‘st and the 20
necd8si teyeq&vhpreeemcsﬁlfyr @ik u’gmhmg areh® whitherermadi Gibelouayiéis tesitshrip meludesart i on

areas of the to the br licability of ana
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interest would be the devel opnment of such deV|ces and net hods of use

t her eof samiptHocated i anglreaction amdromuoumgtte otfp:r emicien angk @as theara- | ow cost to
manuf acture. 2 UMVARY. OF THE | NVENTI ON s and neth ds or their
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have a plurality of reaction zones defined by a hydrophobic barrier. The

r eagent c@@tamms@gmd@}igwrﬂnee@ewed smewt hf sasele iobe 2pphied hmgacheeachion greae or
differe eac i on ne. na e fluid
channel q_}oo“fe"?&g}%rmeﬁ%qﬁ f&Pn}pﬁe@SIP%&e‘tlﬁlﬁ ‘2’18?1&%‘3‘#659 pﬁ‘ga'é sdgz’ét?”;?l@ channel s
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t est strlgpﬁma signal 1s detected and then related to the amount of anal yte

in the sHepie, camb%@rwlﬁvalubwsawmtﬁwgref%ﬁe torith aprapressipmegiep Bed gbj ect t est

ﬁ;(rjrb pho ces b’sar ’ r@LelﬁE@%ﬁ{%{he%t&n@e@Pa&J& 3'910\% c}h E]l%?llggccﬁo% eaﬁ%f ﬂ{%p[?% Shlr?g t he

are pro practici
subj ect fTEt hapife to the broad applicability of analyte determination protocols, there continues to

be interest in the identification of new devices and methods in this area. Of particular interest
would be the development of such devices and methods of use thereof which are simple to
—;‘ﬁse, accurate, precise and easy and low cost to manufacture.
25 _
SUMMARY OF THE INVENTION
Test strips and methods for their manufacture and use in the determination of the

concentration of at least one analyte in a physiological sample are provided. The subject test
strips have a plurality of reaction zones defined by a hydrophobic barrier. The reagent

30  compositions present in each reaction zone may be the same or different. In addition, each
reaction zone may have a separafe fluid charmel,' or two or more of the reaction zones may
have separate channels that merge into a single channel. In use, sample is applied to a
subject test strip, a signal is detected and then related to the amount of analyte in the sample.

Also provided are methods for manufacturing the subject test strips using thermal transfer
2



BRI EF DESCRI PTIONS OF THE DRAWNGS 5 Figure 1 provides an exenplary test
‘strip matrix according to the present invention. Figure 1A shows an
exenplary matrix of the present invention having testing reagent . applied in
paral | el segments. Figure 113 shows the matrix of Figure | A havidd éls)MZjiﬂfe
reaction zones defined by hydraophobjc conposition in each parallel segnent.
Fi gure 2'4shaoliogpso @%W@W@PB‘WW?@W@WW%& Kitsgre prrvasgshior pee IAPrIcEimgl ary

test striyp. ., 1.] i 2A provides a bottomplan view, in partial cutaway,
of an exg{r?rapﬁugwfegt{;gg]t%%tri p which is substantially the sane as test strip of

Figure 2 except that it includes an internediate |layer. Figure 3 provides a
fragnmentary perspective view of an exenpl aré subj ect test strip, such as
test strip 3 of Figure 2. FiBRiEEDESERBTINSOET HEAAROIVEYGS t est strip

according to the [t Ny Lon, . Fl e - OV n.exenplary test
stri p§i accordi ?Sg”tf‘gﬁ?’ ﬁ%l%erséag 5%?&]?% Al tljsgrﬁé: %M%E%?&%@P%%WV@{’%E

| NVENTI ORjcles1 AShbwpsn ecanthlaBtads of Gl griehf infeiithatiingteaing résRni n the
determ nation of the concentration of at |east one analyte in-a

physi ol ogp@id isaaisllel gemepsigwedB shiewssiminaix afddgure 3@ Ravingryngleveackhon
lurality of reacti . def i ned. [ bic barrier. The reagent
(F:)oﬁpos: t¥%rf'?§ dﬁﬁ@%el Xdrzﬁgr@%ﬁ ¥ gll ggﬁlgﬁ){%g%cgyp%ﬁégggeﬁlnhegpsan{e or differ egt . In

addi tion, eacligui®aekdides 2QeoNBNalIdeq, B SRAACALBvaly| o 4 SBAPNEY tesPitripWo oOr
more of the reaction zones may have separate channels that nerge into a
si ngl®e cHigwre?A providese bostappplan vigwapippartal qusaveny, el exemplass tess strippvhieh si gnal

R TN R R T TS R MR N

provi ded®aH or ‘manufacturi “her nal

‘transfer technek®yyrdvides pitagnichturysts et oblewhsrani ek mphi-naltact st dtdpar e
provided for use in practicing the subject nethods. Before the present
i nvent i owqhgasd@sé@mpb’g@,ﬁgqreﬂs to be understood that this invention is not

limted to the. ' ' ' ) .of course,"
vary. 1t 1o afigdf AR o BRAGMERILS AT RebE: i SO TRb0uih T el 1 <
for e pur poFRues 5 grsvides bh Bgerplaty eitlsalip aceoRIdel 1RhE freetit ynveation.i s not

intended to be limting, since the scope of the present invention wll be
limted only by the appended clains. Wiere a range of values is provided, it

i's understood that each intﬁé#/ﬁg#ﬁ;g#%?gl@@FT;IE?%{,MIBNM the unit of the

lower Iimt unless the contex ates otherwise, between 3 1 6
JUN 2005 t heTeqpeipsaad hetheds for their mdnufdvatre mad gee iarthe detyrnaihinéon tthé ed or
i ntervening val ue in fhat st at ed,range_i s enconpassed vvi_tﬁ_r%n t he i nventi on.

The uppefor&RRIT4tiRerl 2 leattone araltirda a Phgsielepich! YamGY® RESY 5t d PR AdRrR 157 be
I nclypdedsdips hive SRS of BRIRR zbiesHcPifle£0F AMPADREShic barrier. The reagent

| compositions present in each reaction zone may be the same or different. In addition, each
reaction zone may have a separate fluid channel, or two or more of the reaction zones may
have separate channels that merge into a single channel. In use, sample is applied to a
ei"éubject test strip, a signal is detected and then related to the amount of analyte in the sample.
25  Also provided are methods for manufacturing the subject test strips using thermal transfer
technology to apply the hydrophobic barrier. Finally, kits are provided for use in practicing
the subject methods.
Before the present invention is described, it is to be understood that this invention is
not limited to the particular embodiments described, as such may, of course, vary. It is also
30 to be understood that the terminology used herein is for the purpose of deséribing particular
embodiments only, and i1s not intended to be limiting, since the scope of the present
invention will be limited only by the appended claims.
Where a range of values is provided, it is understood that each intervening value, to

the tenth of the unit of the lower limit unless the context clearly dictates otherwise, between
3



within the invention, subject to any specifically excluded imt in the
-stated range. Wiere 5 the stated range includes one or both of the limts,
ranges excluding either both of those included Iimts are also i_xn?l u@mc&gbsn
-the invention. Unless defined otherwise, all technical and sci entilﬁi t s
used herein have the sane neaning as conmonly understood by one of ordinary
ski |l i nthehgparandtiowehliroh of Hiag range emd amynothérestaderyer. inglrtdnongynleeny thaet hods and
materials simlar or equivalent to.those scribed 10 herein n al so be
loeq i n TR HHEELs COBIREL IR R R GR S PO TP BT hat BRet o1 ed
methods gngidrelikl #la§ ifleBeAtnt¢88 GlchRRd in the sAREr A8 A9 §Ho Eh&ImAssddsed
herein aﬂﬂ |1n t% apé)1 énde%l cl ai ns, Cthe gilnglj’l ar ﬁ‘or%’s "ag, "z;nnﬁ,ésand "th
i ncl ude pithimahe ireketi@ntebjectitessy $feeificelhy exduded diamit in tHe stasddeangst HEhevese.
Thus,_ for exanple, reference to " est .strip” includes a plurality of such
test st rihpstasitrangs inehdreoned ot oas s candes rerbaee Surerahelinoy one or
nore devi EqM Mad SRESIed Efventitpwn to those skilled in the art, and
SO forthi{neﬁlﬁf@gﬁlg?i {(-:Hat ?dons n%ngﬁgnedveﬁerei n are incorporated herein by
reference to Unked defmed atidrdizscall thehntidad andsdiodisicasedsarsedbéein iadve thesame

connection wth which the publications are cited. The publications
di scusse@eﬁéﬂ%ﬁsnc%ﬂ@o‘blﬂf Wﬂﬁé@ogéb’é‘ﬂ?o? eelinapetlill & %‘éla&t&r"é‘l‘ﬂ‘r‘ih@rmi’@t@ﬁe 20

filing dahshQl AifkSup ERARErARPAICRLLANS iR BaliehElNy iyt Belfipepnst r ued as

an adm ssiorrtha e ‘present 1 nvention 1s not*ent ed 10 an te such
publ fioc at iedginleyn Wiso beasafinphd practicevendstiag of tHewpréserr invéhindiegsefofredubl i cati on
provided may be different fromthe actual publication dates which nmay need
to be i naeheAbEItMYteHdls prEHYYdesBRREICES 25 As sunmari zed, test strips are

. provi ded that I i : I

Speci fically, ft ?‘ﬁ]\éﬁ?igﬁ‘@i%%?%Ssdsggg%gﬂaer{dgﬁlq@é @%Sﬁ%?ﬁ?‘%é%‘%@@%ﬁ% *a

pl ur al i t$a”pfan’” eandt*itha’ indodeesluche faferenks loplehy the apineki dealy distags stetwaised wWith a

porous matri x. The reaction zgnes ingclude a reagent_conposition that :
typi cal | {it$alor GRmBIF. IHTrenchfriest $Hip aingf fot PloFaves wm%%wm%ch as an
analjyt e r%f%'r@lﬁg't@!“‘thé Lgnal iﬂémé&%fwen%gé B8 orifloretiby QMR RV ShLRES SY ST em
or signal producing system nay be use W ih the present 1nvention, where

t he par tkmownan tsoss skilbedind thedepantsodforth. vari ety of factors such as the

analyte of interest, the type Qf assay. temuysed, i.e.., colorjngetric,
el ep%/r o_chem! c‘éﬁ Puglﬂcé‘ﬂpﬁs;@?%/ti?‘ﬁ‘,egélﬁ@?";sﬁ‘% “i?ﬁys .fateﬁmw llb‘fre ahfsIte dl&ﬁlﬁs‘?llot _
l'im tat 'zf?i&de@é%ﬁhéﬁ%th%ﬂ??ﬁd/oﬂh%ﬂ&lb Mcshnedfonbith d98R thégt?ﬂ_t)l?diﬁoﬁksﬁé ul with

t he subject invention w now be described. As nentioned above, 1 n addition

to the potedibhenmtblications descassbfl betein ae prostidedpsle i tter disdiesuoe priwrte theenber s
cf %OSI 1 %{g cgzrteo gfutﬁcla B%ses tsatbp ri@a 101'1.C ﬁoﬁlrir?g Hé:rgi% i? to eet &)%tst%?e!, asparn%%umcfstsicgnnthat

the present invention is not entitled to antedate such publication by virtue of prior invention.

e

Further, the dates of publication provided may be different from the actual publication dates

which may need to be independently confirmed.

DEVICES

25 As summarized, test strips are provided that have separate, isolated reaction zones or
areas. Specifically, the test strips are generally characterized by having a plurality of reaction
zones defined by hydrophobic aicas associated with a porous matrix. The reaction zones
include a reagent composition that typically has one or more members of a signal producing
system such as an analyte oxidation signal producing system.

30 Any convenient testing system or signal producing system may be used with the
present invention, where the particular system will depend on a variety of factors such as the
analyte of interest, the type of assay system used, i.e., colorimetric, electrochemical,
radiometric, and the like. By way of example and not limitation, exemplary signal producing
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response to the presence of analyte, which detectable product can be used to
derive the 5 anount of analyte present in the assayed sanple. In the subject
test strips, the one or nore nenbers of the signal producing systemare
associated, e.g. covalently or non-covalently attached to, at IqqutJLm 005
portion of (i.e., the detection region or reaction zones) the porous

matrix, and in many enbodinments to substantially all of the porous matri x.

I n cert abateampisaiuhiifh she gibgect inygrten wilkpays e fesciibed anal yte of interest, the

signal - 10 prﬁggﬁhﬂgneﬁyaﬁwgih %gcg}go@{batwggro%hﬁ%%,%e %lb?{kﬁ&s?%tﬁﬂ%&icﬂﬁesy“ em

By anal yte oxidation 'sign ucl ng stemiS ‘nea enerating

t he det egicadt rgors ingimaterd ¢famivdul efodubig sadeh witcicpivdedts laadeta@rbidprobigct sanpl e i's
derived, the analyte is oxidized by a suitable enzyne to produce an
oxi di zedretpsnas b5F the REsseneg|of eealsisdwhich deteasplsriupditst 62n b eisdrte demed thanount  of

hydr @gen_per oxi.de, The hydrogen L OXI ' n ed,.in turn, to
gonerat et P BRadtah BRGRBEA PbOIR h i PP ) HIPE abd Mo S,
wher e t hgeaBBYRE tRfsidal petiadhe syshing teGls@enal, alee dollerdtRersoaRalalgmasur i ng
system i.e. the signal, is then related to the anount of analyte’in the

initial attniddeto, fdeastie portivhof &realthe detesticnatgion 08 rggaadn pensdlibe pgrousyst ens
present in the enbodi nents. of the bj e est, strips_using such systens are
al so cdPrEEt ?@ﬁEH’%chPﬂ%Dla%ﬂlt%g’ W@%F%&i& ﬂﬁJé’?é‘%ﬁ H%r?ﬁ%@é‘g”%i gnal produci ng
systems. 20 Ay dAsthCaBLindeY g, iRy dEQaeHRAANAS iRREM tl%ﬁ%&gzﬂl produci ng

systens include an enzyne that oxidizes the analyte and produc a

cor ri@s pagwddungngsysient is @h ahylgicogedntiop ergoxl preduonieswsteny Byosmabspoxiditimgp anount i s
meant that the anount of.hydrogen. peroxide  that i roduyced i.s.proportional
Lot he. SVGThPOGORAAT TR i EUd e i Eerpen 8 s ieorpile BeBatrate viiatliber e o
pthis i ra%hlﬁé"@dﬁ@@ntfh@i%ﬂ%%%'sh%p%@;ﬁ&%d?ﬂletahﬁlyf&ﬁk u&ﬁiz@fh_smuﬁa@ik%@ynk@l g

n
assayed but’ 25 is generally an oxi dase. As such, the first enzyme 'may be:
gl ucose toyratbse af wkidized foren obtha kyalpteiagd glcarespendinglon peaptostioial ampddsé (wher e

t he anal yte is chol esterol); alcohol .0xi dase ere the analyte is

Al conol yHeraget apaRs M knprdreroe & BEURER e TG df sRPEHE | i,

QG hgk  OXecEIbOpBAKY R S orUfire WhdibutbM@BDoangs, WHES theRAlhest Rtectableer est
are known to those of skill in the art and may al so be enpl oyed. In those

enbodi mgmoduchpeneeatetby the sipsat meeytinggystam,iip. the stgnel, gnthdn frelrted hethdet ect i on of
gl ucose concentration, the.first, enz i,S gl ycose, oxidase. The gl ucose
oxi dase DG WRAT AB® HRGHhoERYC AR ST e Ml SEa P BT pmelifinf

oCCUr I'i RYst8AY hfcerft Uk he@SnbAURBEME bf 118 sii8& tesPEtripe Mkigk sheHysRins E QP nant | y
produced. The second enzyne of the signal producing systémis an enzyne that

cat al yzeomeeily chamstasized anhysirogaeesrxidrbased sighd areducingnpysends i nto a

et 551 2bLe PR L bIE, B SeREEa i R b R N AR AR 00

propor t ixarakyhetHahexiairedie ahlyltyadQeeiucees oxtdigoldiag anBuliT$§Bioged Ni s second

enzy@ Ipiroxide, where by corresponding amount is meant that the amount of hydrogen peroxide
that is produced is proportional to the amount of analyte present in the sample. The specific

snature of this first enzyme necessarily depends on the nature of the analyte being assayed bﬁt

25 is generally an oxidase. As such, the first enzyme may be: glucose oxidase (where the
analyte is glucose); cholesterol oxidase (where the analyte is cholesterol); alcohol oxidase
(where the analyte is alcohol); lactate oxidase (where the analyte is lactate) and the like.
Other oxidizing enzymes for use with these and other analytes of interest are known to those
of skill in the art and may also be employed. In those embodiments where the reagent test

30  strip is designed for the detection of glucose concentration, the first enzyme is glucose
oxidase. The glucose oxidase may be obtained from any convenient source, e.g. a naturally
occurring source such as Aspergillus niger or Peniciilum, or recombinantly produced.

The second enzyme of the signal producing system is an enzyme that catalyzes the

conversion of one or more indicator compounds into a detectable product in the presence of
5



general ly a peroxi dase, where suitable peroxidases include: horseradish

- peroxi dase (HRP), soy peroxi dase, reconbinantly produced peroxi dase and
synt heti c anal ogs having 5 peroxidative activity and the like. See e.g., Y.
G, F. Wang; Analytica Chimca Acta, 233 (1990), 299-302. The inciifi:égN)flﬂﬂﬁ
conpound or conpounds, substrates, are ones that are either forned or

deconpodudraggn ﬁ)ﬁ@xn:gﬁdwag@?fﬁf‘p@ﬁ@%t@é detgctaiple PERSEiRals prodused Piewsdicadion o

duce .an i adi - . B h
Pange. o8 BrUPI Gn HEoITH LERRRERRO LA b e PSR LI R o
di f f er endenéraiyn: phakidabe, Wheehsuifablegrroxidasey inclutle: Hogstddigh fee@gent (HRPYr bs

strongly. The oxidized formof the indicator may be a col ored,
f ai nt | y-seppeiosifaserecogitopandy preduaed pipuidactandngitnthelic aalesshayinghange in col or

of the testing. side. of ithe. e.y That; | 0 . the testin eagent
can ?ndﬂ%gP%¢¥W8a%$§téﬁgéngkﬁgﬂg%%g%’¥heh%‘g%ﬁ%féggynglgﬁﬁgg%%cgggg bei ng
bl eacheq1990), 2t gynatively, by a colorless area devel oping 15 col or.

| ndi cat or conpounds that are useful in the present invention include both

one- and twithsdngierientorapruoey epmnpouwndbst £ stbsiratednaeconpneae ekast ens

i ncl ude .aronati ¢ _am nes, ronatic al cohol zi.nes nd._benzi dj nes, such as
tet rarretfﬂwer%%rrg%?%ﬂ%s? aktlp/.t ﬁﬁ%ﬁﬂ‘é’e{%@_ 18?5%@8%%06 89@?@&%""?‘%&? de those in
whi ch ongodiRBRR NRIKatdSIWBTdlabaRbMEHH 18 biedaielMied %va%ﬁ%hfr;ﬂfge.ept@f%zﬁyt hose
disclosed in U S. Patent Application Ser. No. 08/302,575, incorporated

her é0n Ble indfcatos dyeibsodrs strogghyabamavgyrdth ditfarenttirnm gtah et wiiohfssenpla &r an
aronmati ¢, amne, aronnti ¢ alcohol., conj.u ed 1 ne,,. conj ugat ed al cohol or
ar ot | Aoty Rl RrsopsThunSas: oS BHHET It S Thd i g eetiseloref o

- 3- et hylfidtipesweid bezdbilése figal ﬁ%@mmevihywe@abhmged@ célwﬁafﬂqe@@fmg fed with

3-di et hyl am nobenzoi c acid ( 25 METH conbi ned wit

3, 5- di cIof Sreonombipre.Shypbisrie shw tha iEstogireagsat ean(indicEsyhe prasenge of glucose in a

IR T R T o O G

In isertalop. enbodi nents, the dye couple MBTHSB-ANS is preferred. In yet
ot her enbodi nents, signal producing systens that produce a fluorescent 30
det ect abl e pAHeRer QOFPHE L hebHE dseibiin the preses suwntieninstudabeth anegand n g

fluores t r - Il .i.n:
i yoshr (oepuhBrR LA KRR I il S AR AIRIRICEREEL ORI, L o
Per oxi dagsgnaticapicioBNakisanaid baneidiss pguch as tetdag@ting benzpdine¥C S Hndlctthe-

Per oxi dase. Anal ytical Biochem stry (1980) 109, 109-113. Cenerally, for

col or i mETPencRs sEans inpluds thpse i1 WRich one GeraPensnE BB TR, ap MBEH deryre 6 1 6

IUN,300%.cc 91 blaof @R ciRIBLAGH Rl AR RpbRcRLAMENS GRI0aGHabl e pr oduct

is'present rn an ano
incorporated herein by reference), or 4-aminoantipyrine and the other component is an

aromatic amine, aromatic alcohol, conjugated amine, conjugated aicohol or aromatic or
aliphatic aldehyde. Exemplary two-component systems are 3-methyl-2-benzothiazolinone
E:f'l'lydr:;lzomz' hydrochloride (MBTH) combined with 3-dimethylaminobenzoic acid (DMAB);
25 MBTH combined with 3,5-dichloro-2-hydroxybenzene-sulfonic acid (DCHBS); and 3-
methyl-2-benzothiazolinonehydrazone N-sulfonyl benzenesulfonate monosodium
(MBTHSB) combined with 8-anilino-1 naphthalene sulfonic acid ammonium (ANS). In
certain embodiments, the dye couple MBTHSB-ANS is preferred.
In yet other embodiments, signal producing systems that produce a fluorescent
30  detectable product (or detectable non- fluorescent substance, e.g. in a fluorescent
background) may be employed, such as those described in; Kiyoshi Zaitsu, Yosuke Ohkura:
New fluorogenic substrates for Horseradish Peroxidase: rapid and sensitive assay for
hydrogen peroxide and the Peroxidase. Analytical Biochemistry (1980) 109, 109-113.

Generally, for colorimetric assays, the sample is allowed to react with the members

6



proportional to the initial anount present in the sanple. The anount of

det ect abl e product, signal produced by the signal producing system is then
“determned and related to the anount of analyte in the initial sanple. As
described, in certain enbodinments, automated 5 neters, i.e., opti-cal neters,
that performthe above nentioned detection and relation steps are 1 &dph d§ed.

The above. described.react.i detecti o relati steps,. as well as

ot r uneith 26 g RO ERADIEM KRR SR i FhBe Bl TRy e Rl en
Nos. 4, 75hp3@idnaldo WR0infed amoémtgﬁé&eﬁﬂiﬁ;th@szﬁﬁﬂe.%; anfolB04f da&itathe gﬁb@u@@?ﬁ;
5,418, 142; 5, 426, 032; 5,515,170, 5,526,120, 5,563,042; 5,620,863,

5, 753, 424, BB rosigged iy the GigBalproducigosy3ss), 15ihen deigonines avli gl gbto the

5, 968, 836 and 972, 294: .the, di scl osures..of. which. ar rei.n incorporated by
et or enctnou a7 peb{i h s B Shats iR, B RSt haP R A REERE L he
testisng meReenk, olt}t%'ﬁpﬁr%tetré,@ﬁht BBXornthe R8Hvd MEhHGIR dAcROTBPRRIe]i8h stepb hidi ting
the conmponent that detects the hydrogen peroxi de and may optionalfy further

i ncl ude emplopatk dht abo\eatepontedircagtipedeteatior end sditingsteps uashwe bay iestrizhans

Ils, to b t d_i.n th | x, . ef tect | vel i 15 sol i d
o & nelObPOTOgT BAI <R R ae BHEIF GF-cL KBS Yot PEGHI b S| L dghoRs ~ 0
desct | beflodf134isamoeinade ok ues,/ L3@n! 5ad. 1aboy 426 612 sonls| 025, sha! L ng

conponent” retards the reaction between e hydrogen péroxi de and
i ndi cat of,567F,042; EXROACE; by S5B,42UA,7F. 45935 MP0304en7HR2DK iScHE3d01; HP46,48kici ng t he

operidt s onoPor SEA 51 Do i GRS B R i BT B he

i ndi cat or andpthakia¥nbodlAv, iR JuBleBr @kt WHLE: hiker GRl1Q%ing RaRGR t akes pl ace
in the indicator. Second, the inhibitor could be non-conpetitive, so that

" subst antdoatfopitiahimayHertheminbiudoa compasns forechibighgitlee comyponsutsbatadetactsithe ol or
change takes place.in the indicator. Other nodes of inhibitor aperation are
21 56 pod BiETesh LA PR AT B AL et e 8 PSS e RS VR BB ar ¢
non- conm@iibs isMéh asked HBAALelE @0 beddaR Rkrapped ARhemahld Bift@NIAERoving the
2,3,4-tr|hydroxyben20|q a0|d; proggl gal late; 3,4 di hydroxy cinnam c acid;
3, 4 18i hysotidxfrotsehe biodiegigad Euidy Hach of thesedwosotapoderisimid npadeldescabedithi ¢ aci d;
and isoascﬂgrb%f fCi d. If ascorbic acid is used, however, ascorbic acid

oxi di zeFFH G4t i on and nust be stabilized in order to pernit the reagent

to be coat ed. AsgdstABdEabRlalthé bERna] AhBilid CBhporRhCRRiSthe SdieRombetfedy| |
nmet hyl , or propyl al cohol 30 where ethyl alcohol is of particular

i nt er estthe pydroganpesprige arshive mdieaierdfos sxamplsrhy: reducing the dyfliogpoperosite 509% or
t . Al t haual i.sot.r opj ‘ _ £l t red
ore € kh%ﬂg&%h@ :{glgl%ggﬂ%eﬁrln@i@é%? }r‘i ﬁﬁ%eﬁgl@%ﬁfebr sevbd éﬁgg%g% m'toﬁése&ts out re

bl ood ce em “awa the testing si e matrix,
opt 2onaldpyratiof Efednathibior GIRQ Arhhibhyr drildisadpetasithiRdindeasd anld tegsbyThe

separating conponent shoul d be capabl e of producj n(tzj arelatively 7 16 JUN
2005 slow the rate at which the color change takes place in the indicator. Second, the inhibitor
could be non-competitive, so that substantially all the inhibitor is consumed before any
substantial color change takes place in the indicator. Other modes of inhibitor operation are
;*élso possible. In many embodiments, inhibitors of the present invention are non-competitive.
25 Among the range of suitable inhibitors are 2,3,4-trihydroxybenzoic acid; propyl
gallate; 3,4 dihydroxy cinnamic acid; 3,4 dihydroxy benzaldehyde; gallic acid; 5,6-
diaminouracil; ascorbic acid; and isoascorbic acid. If ascorbic acid is used, however,
ascorbic acid oxidizes in solution and must be stabilized in order to permit the reagent to be |
coated. Suitable stabilizers are primary alcohols, such as ethyl, methyl, or propyl alcohol,
30 where ethyl alcohol 1s of particular interest, particularly concentrated solutions; i.e.,
solutions of 50% or more ethanol.
Although an anisotropic membrane, if used, filters out red blood cells and holds them

away from the testing side of the matrix, optionally a separating component may be used, as

mentioned above. The separating component should be capable of producing a relatively
7



~clear, colorless fluid fromfluid containing red blood cells, e.g., whole

- bl ood, by sequestering red blood cells in the nmatrix. Separating conponents
for use in the instant invention include but are not limted tog

pol yet hyl ene glycol, poly (methylvinyl ether/maleic) anhydride; 16 JUN 2005

pol ypr opyl ene gl yco], . pol ystyrene sul fonic acid, polyacrylic acid, polyvinyl
al cohol , ¢lgad colgrlss {4 Erfzm fil&ﬂfﬁ@tﬂﬁl@lrsgcr.ee bigodLely egd lﬁéé‘i’da%iﬁquﬂﬁf@l@. 0.
Such sep ' - e i b rd X : wil |
vary dop e D R b 0P i B O e et s
i mheddedbutruré het limaited to,pol feehyiame gl veop idoBn@nduioy! eingl atleer/maleic) hhydrigsi dual

noi sture of the matrix after drying. Such paraneters are readil

det er m nBYYRropyleng Bycalkpolyeyens sylfpnicgaid, posracelis apidepolyran %@Wérﬂ@éw ene

| ; . _ Sk
oy ot 1 0 SRR R el d R 1308 Bl A0 PEPRATSIEn S BRI 801 e
(W V), ap@sdmiethpiedtex abhiodtd 0 wilyvar@dbgsndagnaonthdige afibisculgan al so

be enployed in a concentration of about 2-30%w v. The polyneric separating
conponenWsighayharthergomngnente tmegddpdrisetlha sentiix thdmatrie P rndpoaize, and thhe

menbr ane__dur i.ng.. nat lL.ubl e lts.can, al so,effect blood
Separ at e rHlnisREHS 86 Lt o WM lon Bt 3R RG M Tp B R 5 o

ci trat esond grilNaatia She 80 Fos bk dnaile swheaspolirbpaencCidoiTeaslbpal as tRdISdpasin@mi No
acids, citric acid, ha/tl c acid, and malic acid (See, e.g., U S. Pat. No.

3, 588, 92@mparsnics. 30410 bom BASFAN yandatie; Mech,), AR usiproseRs BEDINEH udi ng
the sep i.n 0 IS i b C red bl ood cells,
subst an?ilg (gﬂ% Iv‘i/eg%het?r%ﬁgﬂjgggﬁ)t %r}eméﬁemf%%@g é'g ﬁ%ﬁl %H/ pﬁhge?%eﬁ LatngLompat rlgtgound

©col or atcahhgsdesdmplbiedl ih@ cohsmuhtoRoldtange-30% v/ Tat poBtrea0 sepwesinged by the
testing reagent. O her, conmponents r@ﬂé be i mbedded into the matrix to enhance
t he col cfosRpoBaNts ARy hedmpaagnpict pr snbadded ieihg aiptris of ¢assindhe megbsnesbiing t he

uni f orm i.n ' [ - 1 h t f ent
may. | nol TAREEpeCS GG aler BoblaRaP deo o) pBbRTRRuichy RrlchB B EBRT T | o
mat r1isx. fousdpabuiihg &ilcodomynpoasitabir dedies fatmts, ared dulfates, aspreiS@ndertain s8@dsyt i on
at 25 fromabout 0.01Mto about 1.0M and preferably at__about 0.1M O her
buf f er s Y&k a8 AEHOASIASeFICAREY ph rfad npligracide(ose o, W PR Neydr ophi li ¢ or
conmpoun : kb I i.ns, may
al so bed%%#%gégsﬂ%cg%h' 23%133% S q'ﬁg{tﬁ%'eﬁ%g‘gwa%gargg%ﬁg#l [ th gagféagdtp%r exanpl e
bovi ne semponahttis thanwithabligs ptdhdasedibldotl helld, subsiantieldyitearovad fwvei thist protei n
New York, N.Y Such conpounds are

sed at el ful B s eé?@%@é@é}h@?@@éﬁb% foft ﬂ&/wb%%lr%ﬁs nZEH mg/nL. In

t he ansecopgraﬁ(gngg@{l&d R s fgg%éﬁlt_ is preferred. Qther stabilizers and

preservatives y also’be included in the coating for the matrix. For

exanpl e et hyl @ther cimagrineatstnetyrtedodeddedaotodhé BB (o athetdeytheodotativpannde

pent aac erléeilci:abﬁﬁgf gf th% reagent strips and to preserve the uniformity and integrity of the matrix.
For example, the testing reagent may include salts and/or buffers to aid in the separation of

“the dye in the matrix. Such buffers may contain for example, citrate, present in solution at

25  from about 0.01M to about 1.0M, and preferably at about 0.1M. Other buffers may also be
employed.

Compounds that make the matrix hydrophilic or compounds that can act as
stabilizers, such as hydrolyzed proteins, may also be employed. Such compounds include but
are not limited to for example bovine serum albumin, polypeptides and the low molecular

30  weight protein available as Crotein SPA (CRODA, Inc. New York, N.Y.). Such compounds
are used at concentrations of for example about 1 mg/mL to about 100 mg/mL. In the case of
Crotein, about 30 mg/mL is preferred.

Other stabilizers and preservatives may also be included in the coating for the matrix.

For example ethylene diamine tetraacetic acid (EDTA), diethylene triamine pentaacetic acid
8



1& JUN 2005 (DTPA) and rel ated conpounds may be enpl oyed, for exanple, at
concentrations of about 0.01 ng/nL to about 10 ng/nl. Anong the purposes of
the preservatives is to help to stabilize the inhibitor. Sone Of"égﬁ

i ndi cators may have an undesirabl e tendency to migrate in the mat'§ %UN 2685

Cheh o SPaRP oAl YR bR, A SRl ROk 0. e
comrer Cigah ] yoAvRkd ARuE 18Rl YAHRR tf(e"ﬁurp(ﬁs'é?ﬂfl’(iﬁ%grésgﬁrativé@It@ﬁelpP .) are

L=

b
particularlyuseful for their abilfty to faci te 1on pairing et ween t he
i ndi cat ctabaliwt th¢ hndwbitoat ri x substituents. When the presence of an analyte is

i ndi cated by color_ formation (e,g., MBTHSB- 10 ANS), surfactants may be
added to bri Oftth‘é”@(‘ﬂafﬂrs @&IH hg%aéh‘&r@egfli'@lec@ﬁg?“&gtto W‘grﬁtet‘ﬂghe HAES or ed
surreun (o : : j i this

i nvegti g}?\/hg\ ?na@ lﬁ‘gba\{‘?ﬁg?ﬁégggn ?Jﬁﬁ%hlgﬁ% ﬁgrmrréul?gﬁ?%#\éacg% %&@ﬁ?%tsc?lﬁﬁ%ﬁ?g%gent for
t he mat Hox expnple) e golyethyleoeiglyecl dehisbtives heypneraaltompilnblelas Podyighart (1) mat ri x

and testjing reagent conpositions. Potentjally suitabl 5 or.gani.c sol vents

i ncl ude (BRRksH Jnee &mbi%rgﬁ%h@? Paﬂ%lileslw;"’eflﬁlf% eé?fé”%%(ﬁ%??‘é‘é‘?tedp%t’fl‘iwgand

petrol e%@lv@éeﬂ?ﬁémdﬁ%ﬁﬁ%&%tg}lellxﬁﬁmixasﬂgsti’fhé&hé!r es thereof. In the practice of
0 e

the present 1 nvention, 7 anol 1n water is of particular interest. As
t he subj ect tWhén siepigzsndead an anghteriaindicatedfbyroetmtfommtibanes., dBTHSB- by
hydr ophohi ¢ areas, the reaction zones rrag)ébe the same or different, where

t helQi f Fe¥ohewiacpnisEay Porlded fe brighien Mgrolss 2ad erbagge B qoptatievihdheent r at i on

of the tuﬁ&'ilbf?egsﬁ%?ﬁr?tg‘ in a yeacti on zone, i.e., the conpentrati on pf one or
nore conponents of the testing system the type of testing systemin a

© reaction zon&rganie solvetiemanalsyte etnpldyed dethepraatied of trieinyenticor admegcid on
areas may determn t he presence and/or copcentration .o nal ytes different
from ana@e laé*teeﬁ%fﬁlwgaorf ﬂfe %ff frsHng Feéa@ttif%fﬁﬂsrr@&?y,zﬂr%eec{w CPYTRG thafhe

subj ect tﬂesrsatrc é&;&%ﬁfm&@ﬁ@ bl thitrik Rgh %ﬁng}eag@rﬁ_%gn;pwtiBﬁs’g%mpgﬁﬁ&fwﬁsz wher e

t he nunber of reaction zones In the test Strips according e subj ect

i nvéht i orgagensel wintsyineladgedodofam, ataorte, 2lcbibol@ 5nethglund thilofidgmiicipdand 2 to 15

and nore usual | fromabqut 2.to 10. Wiile the reacti zones .may,. in
Gener al pededmelhsb aSTHAEG. afhinbeeteralinah afeefirofBe PREe B hitany
enbodi MyPYSethHRY it SrePfsloR PoRidulaPidertQW, 1.€., one next to another, down the
center of the test strip, as shown in Figure 2. In further describing the 30

subj ect i nverisithnsubjevé tagbstiipusave arpenabinial reastion soridsgigfiacd bybydbphdbé subj ect
test stri

: S KV' | | . now be de o iebed iond eat er dg ail... The matrix or menbrane
(her o niiBedR reeiEVAREEIRY BF Merkiinelc RGPy kacE IR fEreri Pt daons 1 pe
i's 20 i RRKbeR@FiOUS TRiHeiCSndMALEHoPEOME _C&ﬁrclj@sy%tﬁﬁpﬁfi reh@tiord AmeVid. lAEIS NMenbers
of the signal producing system described below, as well as the |ight
absor bi pepcgnatration of one or more components of the testing system, the type of testing system in
a reaction zone, i.e., the analyte to be determined (one or more reaction areas may determine
the presence and/or concentration of analytes different from analytes determined in other
‘reaction areas), and the like. The subject test strips generally include at least two reaction
25  zones, where the number of reaction zones in the test strips according to the subject
invention generally ranges from about 2 to 25, usually from about 2 to 15 and more usually
from about 2 to 10. While the reaction zones may, in general, be arranged in any convenient
manner on the test strip, in many embodiments they are arranged in a row, i.e., one next to
another, down the center of the test strip, as shown in Figure 2. In further describing the
30  subject invention, the various components and configurations of the subject test strips will
now be described in greater detail. |
The matrix or membrane (herein used interchangeably) that is employed in the
subject test strips is an inert porous matrix which provides a support for the various members

of the signal producing system, described below, as well as the light absorbing or
9



9 1 6 JUN 2005 chronogenic product produced by the signal producing system
“i.e., the indicator. The inert porous matrix is configured to provide a

| ocation for the physiological sanple, e.g., blood, application ,ar,dli/g 0
| ocation for the detection of the |ight-absorbing product produced b W‘ugﬂ

i ndi cator of the signal producing system As such, the inert pQrous matrix
i s one CRERMSENE 5@ ‘%Fﬁt pedyes ‘Qgﬁ‘ém}s‘“@@‘iﬁ]‘?ﬁ G- tKr gl?glﬁg CRLORNdICPPBY i des

Syst om B8 e B P Lo B o o e P VL BERE T

devel opegpfiaitionaad &tocadsn furshadatyioe of eiccitght-absasisgypsodushpoucdityrthees may
differ in terns of materials, pore sizes, dinensions and the |ike, where

repr eserh‘ﬁ%it:*ilfQ%Ofrfﬁ% FigRA PTORESINERYSIERoAS SHs Ehe IBBF PPIPUSIBLT i Qs thatds . -

5. 418, 183mEs100 gabous Mt bionidh Cultipritéesgnd i drbipals g™

S5, 753 428embabrédctimg of the 68haBpPbdudng 88320t take BhiSe. 00 humbertstGli #é&ent 5, 968, 836
and 5,972, 294; the disclosures of which are herein incorporated b

r ef er en®eIOUS ﬁﬂat@?qsr’i@ﬁab%ﬁ“ detieloprst figr useoin aRBUDBIAAR dﬁéﬁ@trqm@ss@smhmgr itical to

Fact or o e B B SO IRt A ERACOH b BEREGHGR U0 Than e

test st Eéﬁeseﬁ&ﬂ\iéﬁiaﬁﬂﬁﬁ1@ﬂ1dietthl@e|db&€1be&\$n B PPatetnhBJogh NER3360:54,900)64801 0Si ty
a matrix of |less than about 200

of the matrix may vary greatl g Ty caII
i ciOns 43 SCHPCRABBANH: SEUAGSy S APBRPHEHAAS, 1425 SUGED8: p>e &r 516 BDckness
and mor ¢ ssuabl ¥ 6hé 983 T 7%%405%@ S5 SIR8SE o ssciip) oY e

where t trixX ey or may not’"have’a’porosr i ent h | arger

 pores n@@rﬁsc&sﬁahdsthgamhedﬁp@km@bf Whichagd mmaﬁﬂiccﬁﬁ@hiearby@@fe@ac@tmt he 20
detection region. In certain enbodi ments, the |length of the matrix typically
ranges PrBfplcathsuRtuse Ahihe OIS MAUBSISHAL CEEM I hersHBrHBY wiippanterefolbout 50

e TSRal b tpe ST PR oAl AP DG 1 il 0

matri x typlca roma nm - usua rrom about

7 ngt Otc&ib@dtheaestmﬁ];ﬁlﬁdnmfeﬂcamtﬁthb Yiké.r Ams@dm the dithedsitmm 4l of them
Materials fromwhich the matrjx nm{ be fabricated vary, and include, 25 but
are not Matny may Ve, gr?ﬁéllyyM%aHYeagl nhppiissy th%éb%épg}awr@éém ®wkpesose or

absor be Hg ?rﬁgfm abd#t 4§13 Q)glf} 5 Ilﬁf?:ror}m Eif ol mlﬁ&‘eadsu@ fr81§1tz{gg'§fthlrrr3§;? k E? t he

functi onal provi for cova ent or non-cova

vari ousmbemhmkn&shm anplogdd, phoctlthe nGitrsy e 0T mAg ndeso/ei dyedodty@yaliern,
plurality of reactlon zones e present, on the, test strip and nore

speci f i €&l W {HgerRores neager f‘ttﬁ}ée e gplicgionrizgion;and sprie ‘r%ﬂrﬁ 3t theyc| udes nor e

th on , i
afh Eeté&IJJn%@bh% ARG eﬁya,aﬁﬁenw%l%ﬁ\gﬁ 0@ theZ ARG t@g@mﬁr‘aggbgr e Cer Cain

di fferen ) | east two of reaction zones
enbodi nelmiw éoﬁmtthabmm\ﬁénnmomuaﬂhﬁomeféxouhy) meageattout 5§ sine and mordlfsus]@ma in all

e O P abh AR noL bl e 5%h T MR e e bt B 5

- si nul t apREUSABLLASS ﬁﬁ‘n,flﬁﬁalﬁ' from about 7 mm to about 20 mm and more usually from about
#7 mm to about 15 mm. Materials from which the matrix may be fabricated vary, and include,

25  but are not limited to, polymers, e.g. polysulfone, polyamides, cellulose or absorbent paper,
and the like, where the material may or may not be functionalized to provide for covalent or
non-covalent attachment of the various members of the signal producing system.

As described above, a plurality of reaction zones are present on the test strip and

more specifically the matrix of the test strip. That is, the matrix includes more than one

30  reaction zone, where the reaction zones may be the same or different, i.e., at least two of the
reaction zones may differ. In certain embodiments of the invention, the testing reagent
system is the same in all the disparate reaction zones of the test strip, e.g., in muiti-use test
strips. In other embodiments, e.g., where the strip is employed to simultaneously assay for a

panel or plurality of different analytes, the reagent composition will differ among the
10



panel or plurality of different analytes, the reagent conposition wll
~differ anong the 10 1 6 JUN 2005 disparate reaction zones. |In other words,
at least two different reagent conpositions will be present in ol & £/6N &9
reacti on zones of the test strip, where the nunber of different reagent
conpositions may he as great as the nunber of different reaction zones of
the t estdigparity reacHon gied o PR Wy dse AbS AL MR LY TerpHdcassBlROMPOsSBIvRS ¥IH POn may
be the s [ t ' - j ; [ t he
Feact ont 2 Bl AURH AREL B b1y Blip, WG HRARINRE oF GFfERer recen

adj oi ni ngni@3tticnemazdoas grayad the hember dfidifiecnicaseiontzepyy Fehe iebt dthilhi t or
concentration. As described, in the reaction zone, the testing reagents
react wiGeHatEheeaIRpdEmens. thefcagens pomposition wey by §ie samg lwléene%sana {¥ct abl e

over Somt PREHERPR TS (el EEROTR iR AP b Bid Bl BPBUGRZCIC  On zone

Thus, eagpmpdieacsadginieaehition a8emay incrasenodectdics gapiing inmMitite of
inhibitor, requires a greater glucose concentration in the sanple to cause a
det ect abfloacensraggnchs deseribad, fruthe feaction penep hefettiag geagenis reashwith ole anabds may

include a.contraol soluti for verifwi the intear of the test. Yet
Further ST ERSH Lol Pih 36 pisflse { o Bro i, bRVERhA ot obO%e 270 ver 10

i ndi cat e:ohbaitrag0e UdbrgeieiBudha® wkrRPERAhd Phitile1dveBlif Medy RaBfPaficurr €eact with
15 the analyte in each of the reaction zones (see for exanple, U.S. Patent

No. 18843¢89ibn zphe Thyp.serbsusceeditg wAGtim Zoge HEmare of memrpog ameunt®yf r ef er ence) .

desar i bantio VRt EEk ledfr PRSI AR ATRRR B GehRpBARERRE MslrsBbRT o or

- barri er,prufiet estEUkithér, ofy 6 @pRaltitke LaCRASédsIhayl iBclRas b tbR ook Re mat ri x
td define the reaction zones, that is to 20 define the areas of the reaction

zones. Ssatying delintpgrityied thestgett Xehfupbere Snpersmeregaedion Fondsenay g sdaptediie
bounded by’ .' o ) _ ) S
yelr ophdaie i aRb B Gu BB, Bihe M SHoRHIRL B8 s BuRE hnells oy

t he 1Feaché oinl e iesach df ehehsbtion RohdsAséfdr Bidndlous.S. PieseNs. 843 keashof the
matri x surroundi ng the reaction zones are hydrophobic. In many enbodi nents,
t he ent idiwlasyper¢foghiel istheesinncprperated by (pdstaRred-he 25 reacti on zones, incl udes

the hydropholy g GAIRAELHLAY: the ﬁac{}é{ﬁ’E Doy tﬁe?%rﬁ@of@)‘(fepe%t s 'd@éé%ged or coating
of hydrophobi c®conposition on the surface o e matrix or nay be integrated
t hr oughabbvd, Ibie: mmadcixi atsol inclubes @lieltomiobich@nipysitionoe bagiet, eieasSdichan. A variety
of hydrophobi c conpositions may be used to create the hydrophobic area on
the mat AYSTophplic €0BgP UG & RogitieBed on Bisdnainn tq defipdhe magiionaames.dha it h t he

cnaby S5k DR AL BB LS IR,
hydr ophaintsix iareksousdehbias hpdropherbid @rhpositavariietbteatey d bapierghiec ai nk avai | abl e
by Alps hl):_f!ir%% (r)l;ig bacl:x%e’r 01!_ zErceié ’aro(l)lrld Zgzll(l)/rgécti‘(])g Dane. l\/llgretsggcslgcally, the reaction zones
are hydrophilic and bibulous, where the areas of the matrix surrounding the reaction zones
“are hydrophobic. In many embodiments, the entire surface of the matrix, excluding the
25  reaction zones, includes the hydrophobic composition. The hydrophobic area may be a layer
or coating of hydrophobic composition on the surface of the matrix or may be integrated
throughout the matrix in the area of the hydrophobic composition.
A variety of hydrophobic compositions may be used to create the hydrophobic area
‘on the matrix, where suitable compositions won’t adversely interfere with the analyte
30  determination reaction in the reaction zones. For example, representative hydrophobic
compositions include, but are not limited to, hydrophobic inks such as commercially
available hydrophobic ink available by Alps Electric Co., Ltd., of Tokyo, Japan. In those
embodiments where the hydrophobic composition is a layer or cdating, typically, the

thickness of the hydrophobic composition ranges from about 1 mm to about 20 mm, usually
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enbodi nents where the hydrophobic conposition is a |layer or coating,
~typically, the thickness of the hydrophobic conposition ranges f{gm about |
nmto about 20 mm wusually 11 )6JUN2005 from about 3 mmto about, SUNE0ENd
nore usually fromabout 5 mMmto about 11 mm In many enbodi nents, the

hydr ophobi ¢ conposition will be one which is deposited on the surface of

the mat r frRMERRGS MR Kh#out 2SR 8Rd MR RAY oMbt P mpéo fhowed ] pw Inn
greater i . it - . LN i X, the
St p of PEngeispolients e B BAGKE ARk RIbLR GEGRENAERN Bk A SBRE T e
matri x. diheacbor themadtay esingeerbeal wirsérnahaciogl, dshaitl beidesaibiet ic prentet yemilgi d to
be inserted into the neter w thout undue bendi ng or kinking. In many

enbodi mebRl8W. t he support or bottom member is made of material such as

ol yster o, AR eI E G Ak FiF o EQRLEIARRGH, 1.,

t hi cknesgcRideSalbbitdin okt B dipyeits (e meltak | The Bul@as]aleafh oot a Pa@Bal ti to 0. 2
nm In certain enbodi nents, a surface of the bottomlayer is hydrophilic to

facil it aseufwigtly rigidishoinserted into theymeles sdthophendya berding pakinkiggtInenamt ri x i s

hydrophilic to facilitat | d t.to. th ti .

ronevor . emiodiBep @b siifholt orIP RN RERO bt bilici iR e poRBfBl e | ayer

typi cal | yolhag 1@&%@5@1@6@%&@, B6lystiiRh® UBPolyEiE, sHiolRd BilBYeDav PR fred to a
e s|ide o

first or sanp he matrix and diStributed to the reaction zones
t herléof . 3MnSt. Eault ¥ Bieobiknesstof suchzchptiosalaybogengmhly ringeafrovcibatedOdi th its

own sanple h ere. i.n t her enbodi nen one _sanpl e hole.is used to
appl y o) & B el dR Fua erBhOTERE R rtarra: O BERGRTDR b PEOGERE ai 1y
opaque, fakEifhtOfenpgl trémp&‘t,ti.reé}@ﬂéas“t%suﬂa&@ﬁﬂnﬁ@&tmﬁﬁﬁ sz dolfagahed an
appropriate distance fromthe sanple_hole, the appearance of sanple in the
wi ndow( ssamplavdvandemgnt lodhe waeltpnaosess Hoprererhths shdas depphitaded o behe strip. The
bottom | a%ler LRy al so include vent holes in alignnent with the assay areas
to faci I'PEEPSNS T ing the assay zones uniformy. In certain enbodinents of
t he [gubj ect iTieRitioRlayéitypidkiey B Gind e mlody Réleslarobgh %idhrs@ﬁ@mm?v@@re such
an internedi ate |layer Is positioned between the bottoml|ayer and the matrix
and, optappHed toya firss opgraeside of Bemmtos and digirituted to thhweagtinnesoresithareer.lay er
may have_an. ' ar, | n ' soahe | iate layer is
tyoi oal 1§ A RANETY R tach Raetin Sorlh ApJel i By MERELFBE, RhGraf
enbodi Mejiher et dimérs, wadisahple hajsis ubaloapblyauinpld thahclgtbatiéon Zone. @l e to
each of the reaction zones. Notches in the internediate |layer align with the
30 r eacthodemrlgnegs gencrabtoragenh theaneios more Hadsparcat andent $ea?:q>lys Tﬁﬁbfgfbunded by
t he |1 i I 0 i ing an
i nt & medosfhs HLaro L EREDE, foly U amd nBED B Spp iR o Blthp EPLEY! N9
window(s) confirming that adequate sample has been applied to the strip. The bottom layer

may also include vent holes in alignment with the assay areas to facilitate filling the assay
zones uniformly.
| In certain embodiments of the subject invention, an intermediate layer may be
25  present, where such an intermedtate layer 1s positioned between the bottom layer and the
matrix and, optionally, is adhered to both of them, 1.e., the intermediate layer may have an
adhesive or the like on both sides. The intermediate layer is typically a thermoplastic sheet,
usually a polyester sheet. In one embodiment, the intermediate layer has cut-outs that guide
the sample to each of the reaction zones. Notches in .the intermediate layer align with the
30  reaction zones so that each reaction zone is substantially surrounded by the walls of the
intermediate layer. In another embodiment employing an intermediate layer, the intermediate
layer has an elongated slot that guides the sample across the matrix surface to the reaction
Zones.

To complete the test strip, an optional top or upper layer may be provided, i.e., a
12



| ayer has an el ongated slot that guides the sanple across the matrix surface
“to the reaction zones. To conplete the test strip, an optional top or upper
| ayer may be provided, i.e., a 12 1 6 JUN 2005 |ayer may be ovej Lpaj ﬂmqﬁer
the testing side of the matrix, where such a top |ayer may have ho eé’ ch
align with the. reaction zones. The hol es make the col or changes visible and
al so péeryArmaylpguRritid VLo tssHag pEa st thsinatBne¥hersgech mivadayeainay h¥y be of a

e S O St LB RO S0 R0 L g L,

of mat ergeahitsuefenasd rgehyied ghitith zoteq The uppdrieydiylagite O rpatyatepyd ene,
pol ystyrene or_ polyesters, where the thickness of such a  bottom]layer
gener aj Ispificagnglydigid enbamstriedonigghemmeics Withoutwpduyhendipg pr kinking. apamur t her

2l ud Hos Cntai mi O ; P |
con b gur bt e ot I ARt oo ERl B0 b F BB B veen 16 the.
bot t om |p@}§%[hﬂégfé dr pelyRedpylene ARdyDyredd @ poysiexs, aumdre the tHidkhebByfsuch & cour se,

adhesive will be limted to non reaction zones so as not to interfere with
t he analbpttermniayes generglly eaees e aboyrdk @y mithy hdWmt.o t he drawi ngs, where like

nuneral s reprgsen i ke f [ I nent s.. Fi.gur hows an exenpl ary
matrix 2 accgﬁ]&ﬁﬁ% S{n@ T%ﬁlﬁhgrs@%{uafz ﬁ@é@@%ﬁ%ﬁ%&m aﬁ’&?? ?hfjtialsﬁtﬂ udes a sanple
si de 12cob@oidtiten 4 hepahaoatigh@dbk For Ekathsle] & mﬂ@&b@ﬂm%@@goﬂtibwﬂeﬂ%eﬁ si de
14, where the analyte is nmeasured, e.g., by a color change detected

opt iL@al Ithe bty layeparddhe matrirsind/ergharmaiss and the topdpyarc@f consses adhestyerslins

whi ch asur.es, .| i ght orptian, ; i.Qne boy. matrix 2 typically
et udeDe iR Bl el el pe A e B 8 IREh B0 BT TRafilne i Risich 1 ha

~pore sizes ar@fézﬂhghbw&bmd @t @thgsoaliert IRe amPlal rep@sent Rkandnfdecsease in
size as testing side 14 is approached. 20 Five reaction zones 20-24 are

shown i gomipgugras. Figused shekes phexempary npaidx dpaeiiag to therpresent apedpantedl by

gray shadi.ng, .whe t e { .al ane, ar i f.ferent
Peati ng Tf2ifd6Es el LA Ro SORRE PSSR M BRI Fha g Slinf

cer t8i nsidenaodheRihsaedghistesard] )19, bgachiop bha@s deftamd Bpficllythibhi t or than
t he precedi ng segnent, and/or _one or nore may_include a control solution
and/ or ©RECA MARBIIEIZTRGANS - Gel AP AHMERSUPIDE KRGS PRICReATHICY lishHbsp@EEmt At han

h . C .
L o B SRR SRR e e G O o SRR R By b
mat ri X argratisht sheh dpppore dizsvirelrglati @y hegeateaatheahmplaideeBrirdafecraseia. For

exanple, the matrix may be diﬁ coated into the testing reagents or the
r eagent $IZAwy (SENE HOE ddé 30R1955P¢d cul ar areas of the test strip. In certain

oot oIS, oho BB FUBAEL By SRy Pk E Pl RIS GEIgEHL o) Y 0
shown i bafFiegmpeesented by gray shading, where the reaction zones may contain the same or
different testing reagents, as described above. For example, as noted above, in certain
-embodiments each succeeding reaction zone has more inhibitor than the preceding segment,
sand/or one or more may include a control solution and/or one or more may be adapted to
25  measure an analyte different than the analyte being measured in one or more other reaction
zones. Accordingly, testing reagents may be applied to the entire area of the matrix or may
be applied solely to the areas of the reaction zones. For example, the matrix may be dip
coated into the testing reagents or the reagents may be spotted in particular areas of the test
strip. In certain embodiments of the subject invention, the testing reagent composition may
30  be applied in parallel segments, such as parallel segments a, b, ¢, d and e shown in Figure
1A. As such, a single reaction zone may be located in each of the parallel segments, each
reaction zone defined by a hydrophobic barrier (shown in gray shading), i.e., a hydrophobic

composition, as shown in Figure 1B.

Regardless of whether the testing reagents encompass the entire matrix or whether
13



1A. As such, a single reaction zone may be | ocated in each of the parallel
segnents, each reaction zone defined by a hydrophobic barrier (shown in
gray shading), i.e., a hydrophobic conposition, as shown in Figure 113.
Regar dl ess of whether the testing reagents enconpass the entire nat6iJ¥Ndils
whether 13 1 6 JUN 2005 the reagents are only in particular areas of the
matri x, as nentjoned above .the matrix al so.includes dr ophohi.c

Conpost t TECBqECeH ) BoHm e Rt oM s ToPRY TIRAAPHEF (R TORES 2P gur es.
Thus, as;3eeRsh H{Eﬂoﬁ%tﬁc dompdiridiy ¢ @RBARECIRERAS v as FaPafildldqnegt or

| ocated around the reaction zones of the matrix so as to create a

hydr ophobigordsaFirisens seenunbiguteel,3he alcophohiczongositith ag pésstjiorad oy drcadobi ¢
barrier encomnpasses. the matrix, j.e., the sanple side ,of.the trix,

subst ant FEITY TEJERYOpIEGRE Wi RaRERII0 SRRER M E P S SPITiSs PBHESH |
certay n SoRetlRRN ghghwgfmrﬁe%w%agsbme 'n%tﬁﬂsi!et.,'tﬁ’@%eﬂ@siﬁge
matri x as descri bed above, th the exception of an area on the matrix for
del i ver i aiths argalie stibstadimily eaeryiplave potlesmatrix exotpighe wactds, zomes dmpéreior f | ui d

channel may he created . in the hydrophobic co sition so 0 that .sanpl e may
be. adyantERod Bop oliF DETPBIPIS EHUROON REOHROPIAON P TAGRE 4 %esse above,

enbodi nE\g}Itﬁ lt}(é@&e]?t%"\éf an atré"aeorhtlﬁﬁWfﬂrﬁeﬁ%{:ﬂg%?aﬁr{EMOWreﬂeﬁorpﬂmes. In,

)
substantially every place on the matrix e e reaction zones, but
i nst ead orhyr woldy, hemple ar Bad chametimay et yread|imderitydtdphobeactiporitizones t o
define the reaction zones. Fiqure 2 is a botftomplan view, in partial
cut away,tharrsaaw?fémﬁpa ertgiogfﬁ? Feaption a@eéﬂﬁ@uﬁﬁgﬁflﬁgnscaﬁw@t@rde 12 of the
mat ri x . i I 8 j W bottom
Tayer a0 R R R SR URANrrRUSICT o BoBEn My sy B h i vy s be

. 1 ncl udedplace érhibe memstix axcepi the redctibh eommt butxngendsugpanly be hreamad inimedstdlyt he

absor bent | ayers. ti onal gbsorpent | ayers 16 and 18 are typically
posi ti on%chffcﬂ\{t thg&easH %Z%E’St&ha‘af?f’&tt § PRI ZHEHr b excess physi ol ogi cal fl uid.

Fi gure 2 shovgisgioo mﬁdao%tg{yglh&v@wmﬁﬁal%mggaﬁzm@%@gﬁg&-shg‘cﬁg@phobi c

conposition, répresented five reaction zon 0 atiner T, where
times T dshewsnbtht amnplzlside 2he thamatrixs? trdvkoptiomel abdbbehlg s L6 atd] §8, dPatlaidt No.

5,843,691, the _ disclqgsure,of which is incorporated, by reference. Bottom
| ayer 30W’é§1§(}?°itﬂl@llﬁ¥?§g’as‘gﬁﬂ?sgnﬁ%1 O_V%_,a‘ﬁBPéPﬁP%ﬁ%%ﬁﬁ@wgé'ilw By ‘fﬁﬁ’ he center
of the hatf,a8R bRWR testRYsidSRY HREMRPRIth s@FIRA the hi@ S Brhaabiebdnt 13801 € 1S -

i ntroduced through sanple hole S and directed to the reaction 25 zones and
opt i onal Optigraf abspitent kipisrs d2@od 4 8 larsi typicallispesirénhed yut titendnef thabsatribant | ayers

19, S SS M B RENS: APB WDR SRR SBS 5 A aRFBAE T,
sanpe afaspHRBRYoniPRYitbE, repRsditdd Rt B¢k R¥ctRnWdELRNDY hed & UhfeaTewhbret he
bottom | ayer. As described above, sanple may be advanced either by noving
al ong a torhemhiés subsiepfially the same as the timer disclosed in U.S. Patent No. 5,843,691, the
disclosure of which is incorporated by reference. Bottom layer 30 also includes sample hole
S, herein shown positioned in the center of the bottom layer, but may be positioned
“elsewhere as well. Sample is introduced through sample hole S and directed to the reaction
25  zones and optional timer, with any excess being absorbed by optional absorbent layers 16
and 18. As described above, more than one sample hole may be present, e.g., there may one
sample hole for each reaction zone. As mentioned above, sample advancement may be
facilitated by a hydrophilic surface of the bottom layer.
As described above, sample may be advanced either by moving along a channe! such
30  as a hydrophilic channel (not shown) of the matrix or otherwise, and may be facilitated by a
hydrophilic surface of the bottom layer (if a large sample size is not a concern, the capillary
channel may be omitted). In certain embodiments of the invention, each reaction zone has its

own distinct channel. As such, the number of different channels in these embodiments equals

the number of different reaction zones of the test strip. In yet other embodiments, two or
14



30 as a hydrophilic channel (not shown) of the matrix or otherw se, and may
be facilitated by a hydrophilic surface of the bottomlayer (if a |arge
sanple size is not a concern, the capillary channel may be Om.tta?%)JUN'ﬂ!US
certain enbodi nents of the invention, each reaction zone has its own

di stinct channel. As such, the nunber of different channels in these

embodi nempr ddtashannelpamay rases ingt 2 gingleshaniel PEATIO B FUR & B3t sirie stdist

channel SHARSUREHAEE IERREF RS or iR, Afrekdy feafuigt ReP o ERERRSAmbT ¢( (1

such t hadntfiyl Hall doiciit. Beothsit wodscedngle chivtheDinagroraachlifth €466t moaaaibli on zones
froma single sanple entry hole o port. In other words, a si n?le channel

may br arfanngis that eediffpspiereaciinn zonanefehe tashiiip ehheeghagngls sy be loreedibiyon
zones of ,the test.strjp. The channel s .for by 5 the absence of a
nyar dpndbF aoeaRpesThidRineR s FIRAT0 Re Rt S B kbl s AP B ot ¢ x.
I n ot her my@ikdf othéPbrds, MayipRan At Afcdddo ORE oPmoPPicBei Rkt PRy gRNgs by one
or nore of: a sanple layer surface (i.e., bottomlayer surface) that is

hydr ophimpie, ofcaisanmple sayensuafiace (irst, doten layes shEges) thagisdydesphilic, tifeouwtminranx

and/ or surface of the bottomlayer._ or hydreophiljc hannel s on,the .matri x
Mrael t, TPSTREGeR eieRaranes Aol Sy APUBt bIEe ebliasfibRoRsor BRSS! Ead! t 1 on
of “a hydiLaRRADLE tRURSHANGAT, fHinstd 1y RAaBRAVSofh AR THOBIcRIopoViiBWor iHe Parti al
cut away, of another exenplary test strip which i's substantially the sanme as

t estlOst radgit®naff afiygropbobic sebsganse. t hat the test strip in Figure 2A includes
an i nternedi at.e | ayer SOOAjo(t)sitiloned betv‘%ﬁ{ﬂ tgf bott om.l aﬁer 0 jnsg t he
matrix 2. The 'PHE MR RS MQT R VB BT Vh 4P U Guteys g et FERIAYAEE onmodat e
~the 15 reashmRn i€ AnRanandy @e%ﬁkﬁ@ﬂﬂes@@ﬁpWfFi'glﬁe%l%ciﬁﬁeﬁth_ﬁaﬁﬁérﬁékt%tﬁppineaCh

“reaction zone. In this particular enbodi nent, e matrix 2 has hydrophobic
conposi tHigure gdsintiudeseah infermpdiacHayen 800 psogonaddwevesn, thebottan dayenbbamwd t hi s

area of fhe tri.x may be.absent r ophobi C 0Si tion. ill further,
Phetoon theEafil £ el B rban RETER! s RLTRESNS Sor ARMTRR R becRBimBhlsas Ul o 1o
faciki t 3t£tidA¥BhG AdGIRERTEE 502 WEQ:hEg;aﬁde@ Ithd Sile BabRYeabtbd b&fe. Inngisude one or
nore optional clear wndows (not shown) so that an individual may confirm

t hat sufpertiduiasempefimant Hhemein hgsgnideephobiciopmpopisige pegiHorsshia she dhiagigle 3 is
an enl arged, fragnent [s Y i f._an.ex | ary suhj.ect test
"strip, gtliluowaes\% ’eagtng% raﬁg"%ﬁ“gﬁr ?éﬁ%&%tgéggﬁy&% aﬁé@nﬁiﬁrg pﬁ&‘f hree reaction

zones 2Qompbsiaibf. R4 fudter, &k et 6ithebaltorh ¢iyep 2 hiy @k hIBropaitd (BeRBORIEd by
fingers of internmediate |ayer 500. Optional adhesive |ayers 500a join

i nt er medisatte faciltele sspplaastvarnemsai.1 ayer 30 and matrix 2. The surface of
Dot SAM | 2ver YA 5 ABAEL Y EGNERORMLAC,LE BRI 8 o ot o
parts ofshéhfie® that an individual may confirm that sufficient volume has been applied to the
reaction zones.
Figure 3 is an enlarged fragmentary perspective view of an exemplary subject test
eﬁ"étrip, such as test strip 3 of Figure 2, depicting parts of three reaction zones 20, 21 and 22, as
25  seen through bottom layer 30, and separated by fingers of intermediate layer S00. Optional
adhesive layers 500a join intermediate layer 500 to bottom layer 30 and mairix 2. The
surface of bottom layer 30 facing the matrix may be hydrophilic to facilitate sample
advancement to the reaction zones. As mentioned above, matrix 2 includes parts of three
reaction zones 20, 21 and 22 defined by a hydrophobic composition (shown as gray shading)
30  associated with the matrix. As shown, a hydrophobic composition defines the reaction zones
such that the reaction zones are hydrophilic and include testing reagent and elsewhere on the
matrix is hydrophobic. Vent holes 13 and 17 facilitate sample flow into the test strip, as

mentioned above. The test strip 3 in Figure 3 also includes optional upper layer 40, where

such an upper layer may further include one or more holes such as hole 42, where such holes
15



reaction zones 20, 21 and 22 defined by a hydrophobic conposition (shown as
gray shading) 30 associated with the matrix. As shown, a hydrophobic
conposition defines the reaction zones such that the reaction zones are
hydrophilic and include testing reagent and el sewhere on the rmatrikgijgN 2005
hydr ophobi c. Vent holes 13 and 17 facilitate sanple flow into the test
strip, a ed bo The t est ol F r8 sQ inclu
optionalﬁﬂbB%P”hqg%Fmi ﬂwvgﬁg &8 5@%5@% aygg%l VWPﬁFIﬁm?mPﬁ8Wﬁde one
or nore hol 85 gush oaﬁgeh%edeﬁzfm B ebRr SHETi MOl ochDOPtibnal @mte%ﬁ@ﬁa yelr UDL1sup
with the reaction zones for viewing a col or change in the drophlllc
reactlonuzﬁﬁesﬁém@eapﬁﬁlaﬁhﬂ@Ub%@@@ﬁ“&é@é@ﬁﬂﬁdﬂmﬁﬁewbﬁﬁéwa%%@ﬁg¢ﬁg reaction

Opti onal _adhesi.ve edt af fi xth er 40 to the
testing %? g“@FSPﬁénﬁéPﬂﬁ§gaﬁﬁgﬁb ?H@Cgﬂhg% vgmfgong%5¥t Qg4 &%VEs not to

i nterser eertfuttng prb@uct fraahidcdby the theng RASIHLPTZAD 8BalytBDf m&e@t a%BQMﬁtmg'f’tt
detecting product produced by the testlng reagents” and the anal yte of

i nt er est toghelamelettaf agaliyte ma}d?et&q:eoraprbﬂnﬂ by fvisuabehyperyatiey wirh theeysmpl | shed: by

vi sual ob ervat th the or ,automatjcally with a neter such as a
phot orretﬁ“t «le]?' Wl%’ﬂ@fﬁ é’h%’n}ﬁtg%mﬁt‘:&i\n ded by the subject invention
are net hods of determ ning the presence and/or concentration of an anal yte,

or panel of analytes, in a physiological sanple. A variety of different
anal ytes may be detected using ﬂﬂ@ﬂiﬂ@ﬂéﬁﬂﬂ@ﬁﬂumb where representative

|yt t | act hol d the like. I
manyembodi mehes RS E SRR on 8 adhit A R e eeRaste o ucose
concent retdv&rtohébn@raﬁ&ymt Halygdlor ?%&emtm%ubgh SolBEicMEaRIp®. Al RiRiesub] ect

net hods may be used to deterrine the presence Jor concentration of an
~anal yt e ofrdi ﬁewatraretystesatlasdberd@@@ﬂusmg/teﬁeumgttmth@bmhe@ re];sassdnte@s’e urine,

he | d f i
deter ni rititlyein0s elore, HEteslebr 1Bl RPN B1d e Yk S ity el Rontbe i ¢
fluid, bjepd:Remblond chiphsled @h Seteilide tﬁa)gle:d@@e@meﬂtrmdmﬁnlarph\g&teldglclal ood. 20

I'n practicing the subject nethods, the first step is to intrfoduce a quantity
of lghy staniplsyiViaile inIpmingipie the subiegtmethads mRy bpas cftete@mlr@dhesreettm@ he test

strip, eSell ordn sanple is
ot absongeg BeabER S Bebly i B SRR Biee S B5e ¢ o,
i.e., theginl eas, efivhhedned like tﬁb@r\at@garhyxﬂﬁ@pm&dcfoﬁmnﬂabfetr@lmmg tﬁé\d i's
instead directed to or absorbed by the reaction area(s

enbodi w@t@@nceemréogeﬂmenemf areggial e Wy intersiidial Huigk plopd %hleed&ﬂc%/%, pk t

strip at % gﬁﬁg gr, for nulti-use test strips, i.e., strips
that can Be use I e tlnes sanple may be applied to each of the
reacpi on zonds pazictldmfgftbef aiject heasids Saafitse stepys todnaddirbae@amityof ansf erred by

t he hydr ophi urface of the_bottom | ayer and/or one qor nore channels,
wher eys d@&mg{ﬂg%ﬁgtddg a6 astioRe ptjg@ reac[ttl]on zones o? the test strip, where the test strip is

described above. Accordingly, the sample is not absorbed or not substantially absorbed by

the hydrophobic composition, i.e., the areas of the matrix having hydrophobic composition,
and is instead directed to or absorbed by the reaction area(s). In many embodiments, sample

25  is applied to all the reaction zones of the test strip at the same time. However, for multi-use
test strips, i.€., strips that can be used multiple times, sample may be applied to each of the
reaction zones at different times. Sample may beladvanced or transferred by the hydrophilic
surface of the bottom layer and/or one or more channels, where such channels do not include
hydrophobic composition.

30 The amount of physiological sample, e.g., blood, that is introduced into the test strip
may vary, but generally ranges from about 5 pl to about 25 pl, usually from about 10 ul to

about 15 ul and the amount of sample introduced to each reaction area also may vary, but

generally ranges from about 1 1l to about 5 Wi, usually from about 2 ul to about 3 ul. The
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hydr ophobi ¢ conposition. 30 The anount of physiol ogical sanple, e.g., blood,
~that is introduced into the test strip may vary, but generally ranges from
about 51 to about 25 |, usually fromabout 10 pl to about 15 l“ﬁE%UNHW5
anount of sanple introduced to each reaction area also may vary, t
generally ranges fromabout 1 Id to about 51, usually fromabout 2 1 to
about 3 SampitEay be InfrasiugedNngrOhs reaskpm Riga HEHIS13BY P@ﬂvfewab@'etqcm Fherehgeact i on

area us! (g A0 a0 BERIEN i PIYORBbn MDA B IR0 SAPIS 8% o Befickftnl Nt ©

t he reac n"area e reaction area, an

may be cm&ygglhﬁyhecdm\%@idnavw ng application of the sanple to the -one or rmre
reaction zones, the sanple is 5 allowed to react with the nenbers of the
si gnal produclﬁcri@vgyg@mhcawrpemgé@n@le@@tf@@m@r@Orwez?awtzqnn&tthq %lﬂm1@§ent in

an agount orti in the s The
anmount O@loﬁ«gﬁggﬂ%f)\gﬁb}%@%@gem 0% hc%égi Lﬁﬁa%flg%g%?e 50 prp%ces% %néa?fluﬁ’ﬂﬁ oduci ng
system dr8dud: RaR idRthMoBthrds\tht pﬁip@hman@ thbm@dmmuunpére@ﬂalmh@ sarfiplehe
initial sanple. The detection and relation steps can be acconplished by

ei t her dihresamousib sédsatedtitdp prddunt, i-hesigyad porduged by therségnat prodecing gystenddscr i bed

n U S. t 4 73 0: .4,900.6 5, 059, 394;
I5 304, 465 gl Agg% dargi E%N%Eif’zam%ﬁ“& gh s ‘%”‘Sf%“‘i‘g%f‘mééag‘éd%ﬁﬁ ‘Bﬁ’&gs, 042:
S5, 620, S%I’atloﬁ_’s%gﬁezﬂ% aceompls h@a% erhef@edOdbseatl &9 withIhe @e%:ﬁvl@galmeter _

5, 846, 486; 836 and 972, 94 the disclosures of which are herein

i ncdPporeat-edesbijbadsndd.SnRasenti Applisetion Nosrhddt, 3eh s 0RiH6e4 OB 346 &A% W4z ones

Ceactt ort ShE BE el at oh PRA e ok ey e SRaOeEE B Ce 7

~cut aways f30md: Be73 U5 P, 78@BONW, 789, 25565 BASI60T ;i NB44, 4861 3D68R3E Akd next
reaction zone. This process is ilTustrated in Fi gures 4 and 5, where cuts 52

are made.9%, Q%ethesiwthﬁur@ of evhacheare Aetsinuigeerppetast Dyoisferense. pr| or to use of the

¢ IR IO AL gl 2o e

net heds dfferdBiutbe] whérbdedrddesth tledirgackian Zofke Mmaybé kdparadi ﬁ&nltmﬂeﬁ&ﬁﬁia
reaction zones which are defined by hydrophobic barriers or areas. That is,

hydr ophetitke taplesn, ces, cugaway freaidhe povelollowitminsand peor @a@ploﬁthezr@ﬁés of the
test st r'zR:hﬁ)n ngf?‘e T‘hhs r%b’é%ls ?s Elu tPa‘{eed‘ﬁl'ﬁglr@?zL El{%(?g,r %e g&%%@% RhadeRest ting or

applying a Pophobi on o the test

strip matdp @é),rew@&é &ucﬁufsbdaaaamfmnetp@srm@ oﬂﬂ&Cr[eixbﬁﬂcr&hﬂz&heand wi Il not be
repeated here. A feature of the subject nethods is the use of a thermal head
to deposit the hydrophobic conposition on.a surface of the matrix in a

pr e%f i ned pattern, where g;ﬁﬁtﬂq)])gﬁﬁ ﬁmg@?ﬁ eas void of the
hydir ophobi c conp05|t|on su
Also provided my the subject invention are methods of manufacturing the subject test
strips, i.e., methods of manufacturing a test strip having a matrix which includes reaction
zones which are defined by hydrophobic barriers or areas. That is, hydrophobic areas, as
<described above, surround the reaction zones of the test strip. Thus, the subject invention
25  provides methods of depositing or applying a hydrophobic composition, e.g., a hydrophobic
ink, on the test strip matrix, where such a matrix has been described above and will not be
repeated here. A feature of the subject methods is the use of a thermal head to deposit the
hydrophobic composition on a surface of the matrix in a predefined pattern, where such a
pattern includes areas void of the hydrophobic composition such as one or more reaction
30  zones and/or channels for introducing sample to the reaction zones.
In certain embodiments of the subject methods, thermal transfer technology using,
for example thermal transfer printers, is used to transfer a hydrophobic composition, e.g.,
hydrophobic ink, onto a matrix in a predetermined pattern, i.e., to create reaction zones on

the matrix, where thermal transfer printers are known in the art of conventional printing and
17



30 zones and/or channels for introducing sanple to the reaction zones. In
certain enbodi nents of the subject nethods, thermal transfer technol ogy
using, for exanple thermal transfer printers, is used to transfﬁrafhN 5
hydr ophobi ¢ conposition, e.g., hydrophobic ink, onto a matrix i i 200
predeterm ned pattern, i,..e., to. create_reaction zones on he matrix, where
t her mal @QC&H?PEPIOHPWP[%&1%‘?@%‘8\&%*@@% g e ad*f’%(’:%ﬁ\'?‘gmr}%ﬁé’lmﬁﬁ nting and
17 T6 JUN,RQ0PincARBUIRAL: (RE RIMGL AL mAShehS: EHRMEAQI 1dAaS®) 8 irkkitdon! &)t he
art, thglrypral Qf%ngnsfer printers tlyt’pi %ﬁ"ﬁ indélP]ude at Iea’s@thle fol Iogw@%g
conponent sansfe)meant kernasl anhie@dnedifs} tansfenkbbandydalt of &) like, o) adsfreor neans
such as an internedi ate transfer ribbon, or belt or the.like, (c), a drum or
pressur ePrF%quFee‘ioli lgt o1t ‘ﬁ%ﬁk?’kﬂﬂg ?g\)n%e(oa FOGR Beasers ﬁb}eém%tﬁr@ﬁeg Pmi*i‘?ésrfﬁ%ﬁll transfer

printers ] ki d [ Lh a
e e o R A e O A AL P

4, 568, 2lid¢cluding2 b, BFafend Nod. 34, BR102914 4,588,256, 72548587 2,743 820,44, TBO3 5429,

4,831,387, 4,887,923, 4,928,134, 4 981, 38 , 030,967 5,476, 330 and

5. 820, 26k TSRO0, TR L B RED 3 4 Pl otiior BoGA0 b3 WeBd0 ante.

Ther mal FJ J T . i ject invention wll
gener al I%}gﬁigézﬁgl\?gﬁgtcwgﬁéeglofg)\?\}cﬁgdlr%?]%?@étéb‘r??ég‘tatltegg&qﬁfﬁg&?&ﬁer mal head w | |

typi cal | y havehernal mensteatinteangiinble for asa veibiotht s@bjBctdpvention akib geneg@ly dpi . The
ri bbon generally includes a PET film having a_ thickness ranging from about
3 milér orive dhealiolaring Ghaactsisticss The B&graalfhera%wa%&fpeqa@ymaw bne hesdraREiBg t he
base fil ¢ I L :
hydr opho @LABQ%?%(())?P# ?%%JOPgé%WA?@eaﬁ%’? f% gﬁﬂ@ﬁ%ﬁ%@?@ cfg%%é?ﬁ Bns may be
~used in thivénsss bjredig ommbbindtimidronsatvebdw X herdnsdis afaedbfibn andevonyéhe matri x,

where sujtable conposjfions won't dversely interfere with the apalyte
det er mi RFMehoR RPN Siahifs arlayes Of WAX 2ohEdcasEayer Fikare, of hydiopaebitat i ve

hydr ophqbhj. ¢ ! ft. I : | Lm ophobi ¢ i nks
R et A i G G R S R s
El edbr i anélhods thtoteate the hyddophobid aaion tHhmatnixd whpteahitable coppssitiorsrwdmyer wi | |

typically have.a 20 thickness rangi ng f.rom ahout mm t o about 20 nmm
usual |y %P’Brﬁ?lé{%tﬁ erg Vi 15 28 dg%ﬁmg}?ﬂf’%m‘:m@ & {RACH9N 29063 E¥out 5 nmto

about 1 ' T ' (Telg ut will
%x%ﬁﬂﬁeﬁé’%\ém@ﬁv@ﬁycﬁ&%&@ &{rrlllj?:gltlBihé’gﬁlddE)/but;%}e Hcﬁ&i%‘h%dtt A

typically romatic or nmetallic (1.e., a color a netallic
agent sugydraphobicunismung as ¢ommnbeialyew aldblhisaliophvpitrinkhobneactoreddyi Alpsn from

e 1 e L0 B e e 25 RS R MER, 5] SRl oL syopLest | Vel
t r angf erhjdRARS rankiie; PHE aB5ut 0N BeBLEITH BhEURMIyiFony 8k BYnBap Fh L 18
attaining tenperatures of at |east about 40C, usually at |east about 50C and
nor e ususinl apd redyo ysualy Crompalagus Stthies to ebpasrld umenid snaydiei dfwap telober plherlibeat i ng
el ement or}%glo?se, Niig wﬁl %ic%ﬁy be monochromatic or metallic (i.e., a color dye with a metallic
agent such as aluminum).
‘ In the thermal head, hydrophobic composition from the ribbon is melted by the heat
25  generated when a signal is selectively applied to one or more heating elements to transfer the
composition to the transfer means. The one or more heating element is usually capable of
attaining temperatures of at least about 40°C, usually at least about 50°C and more usually
about 55°C, where the temperature is achievable by the heating element may be as high as
about 70°C or higher. A variety of thermal transfer printers are available commercially,
30  where such devices include the MD1000 thermal printer (available from Alps Electric Co.,
ILtd., Tokyo, Japan).
In practicing the subject methods to deposit a hydrophobic composition onto a matrix

using a thermal transfer printer, a power source is turned on and a current flows through the
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about 70C or higher. A variety of thermal transfer printers are available
comrercially, 30 where such devices include the MD1000 thermal printer
(avail able from Al ps Electric Co., Ltd., Tokyo, Japan). In practif'h[}g k@ﬁ
subj ect nethods to deposit a hydrophobic conposition onto a matri-x N a
thermal transfer printer, a power source is turned on and a current flows

th hth 18 1 6 JUN 2005 heat t t he.int iate.t f
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i nternm t{andlaye hhlRaGReARREANOIRVESMBHIne klchhar Bf iBhrineRcali ilddakeare t he
tenperature of the thermal head. Ty |ca|°Iy, the print head, transfer neans

and dr untearperatwomnt thl therthadl bedsle Tpicaltyathequinaheah satsfehmeawmpddeumereat ur e,

I om abotAMSHORA B Hhgit a0t A T e parry o T sbaat s wiBHEL Vss

C. Next, ihe, (RyAlu@PLaBiafofoiPes iu&daﬂg {ToPRR: 56 ~CRELALL GO afll WGt N 2

test strip” matrix upon ich the rophobic ink is to be applie

t her mal headibbst 37 @SaLbhoansg @ internediate transfer roller with the ink
ri bbon therebetween. At about the sane tinme, the 10 drumis pressed on the

i nt er medi at e Nextngedydrophplae compositiprsribbanes operetiyele ebgned vaith @ kest sthipr nal

head is about 150 .0/, t 9 apout . 200 cn .a t ressufe of the drumis
nbout 1 REFEEORGTGLBE A ISBRE i A PE R P Do Ge e BE R afessed e
i nt er nedh R dibRNEhefer F@lek §hithithe MR trAfhef theRINBIOAL ahsht theXanihBnS M ti ne,
t he hydrophobi c conposition ribbon is noved by the frictional force 15

bet fen drhm i prassadeeli the éntenmgdifte fransgdrirelleraAd thihéme ke pidspioe of thiaghatmam i s

al so rot.at ed “frizcti,on orce between the um and the .ipternaed ate

St Cer vy el 050 e R pEREROR B o bR e TS bR LREERTeG T o
‘the drung, ahb& fyRipeRAobi ¢ conposition ribbon is separately wound by a notor

during the printing operation. Predeterm ned printing pulses are applied to
t he heating ehBempressingfis compleregs tglinthmagtliate orangieqratler is eptatgidthly atrthetor andat i on

of each of, the part ngd t.he. hydrophobi ¢,composi ti,on,of..the i bbon is -
L1 g b s e ARG R i R R n S B R Fr el Rt he
heat]isng beph@iERE SntérhedRtOfr Safg @oMdriaid tHenR kibbbh. Mhedr@Nad alsd hRats® by @ and

transferred hydrophobic conposition is further rotated while maintaining a
nel t ed dricEendl fores betvesn thealrom apf ghe ipfeamediate rpieirsitibthe ygteiy ghesgbetwrenheat  of

the U1 anghel e 1803 roRB T8 Ebithand, L ARSI RAL IXALORIARY GregrRoST L on s

re-transierred tot ween ernedr at’e transter roller
and t he s@patatebywbiial Isoninaair dulieg ¢eqiriveiap opadésn. pressure, and the heating

and insulation effect of the internediate transfer roller and the drum
Predetermined printing pulses are applied to the heating elements of the thermal head

20  in parallel with the rotation of each of the parts, and the hydrophobic composition of the
ribbon is melted and transferred by virtue of the heat generated from each of the heating
elements in accordance with the printing signal. The melted and transferred hydrophobic
composition is further rotated while maintaining 2 melted or semi-melted state on the

*':fransfer means by virtue of the heat of the transfer means.

25 The melted and transferred hydrophobic composition is re-transferred to the matrix
held between the intermediate transfer roller and the drum by the contact therebetween under
pressure, and the heating and insulation effect of the intermediate transfer roller and the
drum. _

After the hydrophobic composition has been transferred to the matrix in a

30  predetermined pattern, i.e., transferred to form reaction areas which do not have hydrophobic

composition (i.e., are defined by barriers created by the hydrophobic composition), the

thermal head and drum move in directions to release pressure and the matrix, having reaction

zones defined by the deposited hydrophobic composition, is separated from the drum.
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After the hydrophobic conposition has been transferred to the matrix in a 30
predeterm ned pattern, i.e., transferred to formreaction areas which do not
have hydrophobic conposition (i.e., are defined by barriers crea@dipyilshe
hydr ophobi ¢ conposition), the thermal head and drumnove in directions to
rel ease pressure and the nagrix having reaction_ zones defined by the

deposi t ed hydﬁéﬁ%ﬁp%d@&’fﬁd ?J(lY‘ilfHPhqbéC ngwlf”rk&rﬁep%teériﬁﬁl 191 6 JUN
2005 AS,GSGHLREMARAY Shio tREMANS! RRBRRLECOMRARES bdBath ble AR fEPOSI ted in a
pattern ng t N

pr edet erm ne onto the matrix, cordi a war e -program

oper at i vekytiated st gdrmd] phintehewlidre thegla:ipmi willen leashiatide hacpadt t@fenand | | at
| east include reaction zones and may al so include other features such as
channel smaypee tngdidejohier Sgatirgheich as pldnnplat ansk the Gkeanbeheresuch Batiggl | known i n
the art of . f i I 0t roduction, .n_ot her
words.  theoflbn BraERSH agin BT bL A ARTG AP BT a BRHGHL gk

the surhagieereforld)ehamididphobio campatitien b.g. shweiRophosic ihbaE deisRed B@githd C areas
or predetermned areas on the matrix that do not have hydrophobic

conposi tsubiacesefcthe gty waspadierm, Rechrtbaldhere areangeidic amss ofpxdeieaided Breaeon That
is, the hboundaries.of th e | on zones. are formed or..are defined b 10
the nyarBonaB - raEipiu e HBGHSBh SRR heParac B RaREnatir ¥ 1o
certai n REhaEdBoIeS Thht ik 1Be Bodidants srhdadstiol AmehMRITORAGPCarE BMRRSlIHy On iS
deposited over a matrix having testing reagent throughout. For exanple, the

ent ilPe ribe hydrophebjc ¢amepasdientdspediteg opwdhe merface of theymaoishobi ¢ conpositi on may

be deposited,gver .a rtd.on f.the.testing. reagent tq.define.a smaller,
particular ar e el Pfilﬁbenggogﬁ}f‘e,s%?eé:?,megwg%’égf ﬁ% © lbcf?éc C(Rp(fshno&lﬁer _
;- enbodi MeRbSsitel Herd MArRVENinMb S B hyEFRIRAGR Borc AR, thehtirsmegRosi t ed

w |l not include testing reagent. I'n such enbodi nents, testing reagent may
be appl imaay ineludt eestingireagsut.Jult sydrophobid eampasititonmmaly bpérpsicedavepeportionn i s
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KI T$5A 90 ofHe@ ¥inBedinteyits] the asdaljveeihich e desbhdbe: doniposition isl@&hdsiledwart i ci ng
the subject nethods. The kits of the subject invention at |east include a
subj ect noéiclugetesiing eagad sk suple gmbadigeats, trRdnSERgEE Mayibespabsd @18 i ncl ude a

pluralit l.act L0 ] The. suhj i y, | er

i ncl ude I%atﬁr%ggfs&?%fﬁo ?’%Wﬁ%’ﬁ‘%&%ﬁ?s 8?‘%51?&#9%%02@0 égﬁaggg’r%}fjg{g wher e

t he physvenl bgiqrkitabiamhesant thhqdos exahplsbypihecbotd descriad thernidiefandfac! ude a
means for obtaining .a blood sanple, such as a lance for sticking a finger,

a | ance mBthefstaf 8APH#RSHAR, and the like. In .addition, the subject kits may
inchyde a control solution, e.g., a glucose control solution that

KITS
Also provided by the subject invention are kits for use in practicing the subject
methods. The kits of the subject invention at least include a subject test sirip, as described
“above. The subject kits may also include a plurality of such subject test strips. The subject
25  kits may further include a means for obtaining a physiclogical sample. For example, where
the physiological sample is blood, the subject kits may further include a means for obtaining
a blood sample, such as a lance for sticking a finger, a lance actuation means, and the like. In
addition, the subject kits may include a control solution, e.g., a glucose control solution that
contains a standardized concentration of glucose. In certain embodiments, the subject kits, a
30  meter instrument, as described above, for detecting a signal of a signal producing system
following sample application and relating the detected signal to the amount of analyte in the
sample. Finally, the kits may further include instructions for using the subject test strips for
determining the presence and/or conceniration of at least one analyte in a physiological

sample. The instructions may be printed on a substrate, such as paper or plastic, efc. As such,
20
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contains a standardi zed concentration of glucose. In certain enbodi nents,

the subject kits, a 30 neter instrunent, as described above, for de ecting a
signal of a si gnal producing system fol I ow ng sanple applicati ohb 2005
relating the detected signal to the anmount of analyte in the sanple.
Finally, the kits may further  include instructions for_ using the subject
test str Ff}ﬁsmﬁft&c“o’&?e@é)‘ RS BCRRt i e e 38 A Packarel Mo t.dB fklabs g P rhesoniaingreast

one anal [ S T ed on a
subst r at & g R BN R (. AR Bied i IR TRELEA G SR REHTR 1 e

I nst r uct [iostEer@ybdtmpttesedinsiroctidne akl fréseasasanpAck@g e Stmger data Fife progent abel i ng
of the container of the kit or conponents thereof (i.e., associated with

t he pack@@ﬁﬁgﬂﬁﬁe@Hﬁﬂﬁ%ﬁﬁ%ﬁ@ﬁ@ﬁo@g%nmﬁwﬁbFWeﬂmkﬂﬂkﬁﬁ@h@gathe i nstructions
arc esent as an electronic storage data file present on a suitable

conput er readable storage nedium e.g., CD-ROM diskette, etc. 51t is
evident fromthe above description and di scussion that the above descri bed

i nvention proyides test stri alit f reactio s, Wwhere
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advant ages, 1 ncluding ease of use, precision, accuracy, reproducibility,

and eas ethamehclnonvzomtls mfbsmn&lf)amimmnmed,&s ehmu‘mﬁedt ke ab:bgeetetscnhedmtmtanﬂan
contrjbutjon to the art. catlo ns..and

represent n bl
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15 indi cate e incorporated by reference. The citati
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for egoi nGrd BYRNK i 0D AR RESD g%%hb%g phtBniSAIE spiRi a1 Qudwweuan}l lustration
and exanpl e for purposes of clarity of understanding, |t I's readr’ly apparent

to 20 t hiegiwaetl tobdinsarppraiéd by relfcrremdtre Taeritatror ofgny poblicdtiontiefetsngs of this
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of at |east one analﬁ/ in a physiological sanplé, said test strip
conpri si ng: aAﬁb{Du'ghst grEoregoing invention has been described in some detail by way of

illustration and example for purposes of clarity of understanding, it is readily apparent to
20  those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the

appended claims.



a plurality of reaction zones, wherein each of said reaction zones is
~defined in the porous matrix by a hydrophobic barrier deposited using
thermal transfer technology; at |east one fluid channel for delijveqingg he
physi ol ogi cal sanple to at |east one of the plurality of reaction zones.
the at | east one fluid channel defined hythp. hydrophobic barrier; and a
reagent conposition present in each of said reaction zones. 2. The test
strip according to claim1, wherein said hydrophobic barrier conprises

hydr ophobi ¢ i WAS. ISKEAIGD $87 1 p according to clainms | or 2, wherein each
of said reaction zones conprises the sanme reagent conposition. 4, The test
strip according to clains 1 or 2, wherein at |least two of said reaction

(o cral e 1 to 4 wher i n AT SHER FF RaebhingEs HePEERFA SN o 2bioe BpErdait og

for assaying.{f - »anal yi: M@ﬁ )N said at | east two of said
r eact i”bﬂH%%ﬂlggrcgg%‘gﬁg’e%ﬁ%e#%ﬁ%Dc n%:lggh'trati ons of at |east one conponent

of a, testingrhi@hgemx; conposition. 6. The test strip according to clains |
to 5, wherein at |east one of said reagent conpositions conprises at |east
one nember of agiurahiy oftreactiondansss whisessbgacki of said rprctigncrng is dpledin the  The

(9! PR 3SR BRIl S R B Bk S 2 oot 1

! _ _ Urip accordi 7 e 1 to 7,
wher ei n each 1@kt & Al eRSiricDfbrzRNes i e phesiewpichl sahthieltaanelst b @rhyi de for

fluid communi cati on between said reaction zone and the an external
envi r phaelity. ofgeactios zorex thetat lepshowoildi shanrs! defaiehby thebydronheiriebarriar; sndast
two of said reacti oF zones,, have ftl.ui dmanréel s .that nmerge to produce a ‘
single channel® "F& ST Y PEFY & EEARIATEAEIBR" “B_Teen sai d reaction -
. zones and an external environnent of said test strip. 10. A nmethod for
determ ning the concentration of at |east one analyte in a physiological
sanpl e, said netHodesomy asbniing (aylaiapp) yherginsaidhypingrgiobl oyirded cosgmiste to a
t est itri_p aﬁpordi ng to any of clains 1 to 9; (b) detecting a signal
pr odud¥H RoPKd"Feacti on of said reagent conposition with said
physi ol ogi cal sanple; and (c) relating said detected signal to the amount of
said at | east one analyte in |

3. The test strp according to claims 1 or 2, whercin each of said

reaciion zones comprises the same reagent composition.

4. The test strip according to claims 1 or 2, wherein at Icast two of said reaction

zones comprisc different reagent compositions.

5. The test strip according to clatms 1 to 4, wherein at [east two of said reaction
zorics are adapted for assaying for the same analyle, wherein said at Teast two of said reiction
zones comnprise different concentrations of af least one component of a testing reagent

composition.

6. The test strip according to claims 1 to 3, whercin at least onc of said reagent
‘conipositions comprises at Ieast one member of an analyte oxidation based signal producing

system.

7. The test strip according to claims 1 to 6, wherein said test strip is present in a

meior.
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sai d physi ol ogi cal sanple. 11, A method for manufacturing a plurality of

. reaction zones of a test strip, said nethod conprising: (a) £O@i t@@ni ng a
thermal head in alignment with a test strip matrix; (b) actu}ji (Bl i d

thermal hend i nTle: tegtrstie boudibp o elimi bid 7 ansdrein caclv of shigrattiomyshes phobi c
conposition onto said matri x; whereby sai d hydrophobic conposition is
deposdistoach Bridshranalie provideiop il enaunicalsan REWEE! Bohirseheon iddhbartty of
reaction zones |nd at |east one fluid channel for delivering the _
physicSIOH CAV SR to at | east one. of the plurality nf reaction zones;:'
wherei n each of said reaction zones and said at |east one fluid channel are
defined by said hydrophobic conposition. 12. A kit for determning the
concent r atd.on ofheatest stag beanding dnalhirt é to 7, whpleysitdbasyivabl sadydaeliosadroski t
conprising;,. (a) aIt | east one tgst stri,p according t.o clﬁi,gs | to0.9;. and (b)
i nst Mave fBisctraRcls S gooses 1 nradyces syl chpmgbtogiRy e dey YWe copreEnedian on of
at lb% v?ctcn%gﬁl r%%%&{fz%dc@ =it Qrbgﬁltst%laf) g{vgr%lum%ﬁ{@# Sid fest strip.

10, A method for dctcnﬁining the concentration of at Jeast one analyle ina
~ physiological sample, said method comprising: '
' () applying said physiological sample 1o 2 fest strip according to any of
cloims 1 to 9;

(b)  detecling a signal produced by the reaction of said reagent composition
with said physiological sample; and

(c) relating said detected signal to the amount of said at Jeast one analyte in
said physiological sample.

11, A method for manvfacturing a plurality of reaction zoncs of

a test strip, sald method comprising: _

(a) posilioning a thermal head in alignment witﬁ a test strip matrix;

(b) actualing said ‘ch}:rmal head ina mann& sufficien( to transfer 2 volume of
hiydrophobic camposition onto sald matrix;

whereby said hydroijhobic composition is dcpoéitcd on said malrix to producc a

test strip comprising a plurality of reaction zoncs and at lcast onc fluid channel for

‘delivering the physiologicai‘sam?lt: to.at least onc of the phmﬂ1'1.)4_4)‘ﬁ.m‘aclio.n.;za}}es.;._'*
wherein each of said rcaction zones  and said at least one flvid channel are defined by

said hydrophobic composition.

12. A kit for deterniining the conceniration of al least onc
analyte in a physiclogical sample, said kit comprising:

(a) at least one test strip according to claims 1 to 9; and

(b) instructions for using said test strip for determining the concenlration of at

least one analyte In a physiological sample,
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