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| NTRODUCTION Field of the Invention 5 The field of this invention is

anal yt e d&Q@eWF7288ti on, particul ar bl ood anal yte det er mP¢AUS8H2E4d nor e
particularly bl ood glucose deternination. Back ound Anal yte detection in
physi ol ogi cal fl g GEﬁIQI'Eﬂ“Q?ﬁHQf«‘ON%Q EEERMANUS BN UCh  as pl asm,
is of ever increasing Inportance to today s SOCI ety Anal yte detection
assays find to use in a variety of applications and settings, including

the clinical |aboratory testi ng,wg, etc., where the results of
such testing play a prom nent ro "agnosi s and managenent in a

vari ety dieldipfthadaventiondi ti ons. Anal ytes of interest incl ude gI ucose for
di abetes mana I Yegolaln condi tions,
and thsg i %@%Qfd Ofﬁpé)me%u&{l?ﬁn;g%gr oW Ja%ﬂn%glpt&g%rgdé&o aI yte det ecti on,

a vari et ydemimmnwdmmd mibré paticularly bloog igbkcosealeterminatiodevi ces for both clinical-
and homelﬁﬁ have been devel oped. ‘Many anal yte detection assays are based
on the p tton of hydrogen peroxide and the subsequent detection

t hereof . Anal mmadbmctxmm phmal@@bﬂmdk ugj blgocbmcblbodslsﬂgeﬂ produkts@dech

chol esterol, tri. cer. se nd ti,c acid. Faor .exanple,
Gl ucose. 18 Plagt P e Bt Esine et Soar Yipe i apdis e R dssarindce w t
gl ucome aiseé haswriey dfapyslidations Bnd¥ettingy) including theadinicd ylorgentastigokorle. The

resul tant, hydroge eroxid ion with r oxi das causes the
conver si dffth \é$ %‘T%e“n’lbg WBF%‘”@?‘@fja?H?hc‘egiﬂggl%YéP&m“ﬁm’é"e‘g ‘ag?l‘lffscf’égor into a
chr OmgeﬁhﬁaﬁMﬂﬁtavaﬁﬂy‘éhd@éa@éh&&nb& F\hﬂftesﬁéﬁx&éﬂeﬁdnoﬁﬂd g[lﬁb@tf&d to the

gl ucose énggncent ration In the initial le dro ased

assays, ftes mapagement, cholesteral @5@%@@&& con *Peﬂ sn ‘E}BP’é"c?

probl ens r&‘di)bﬁd& t6 Qﬁygrbﬁdgqm&&&c@émﬂmaae&oarN&dﬂi@@@fﬁ&lﬁemmm S, e g.
cat al ase, interfere wth.the hydrogen pero Idfppb sed reaction and

t her ePor é’r%fP? ?a’{df%?”cﬁgﬁhb?"%d“’l‘céb%’éé’f’mf’ Mee heyebesp develaped.s ultimatel y

obt ai ned and wged aﬁﬂ,ﬁéa&e&ﬁmtakﬁysadaaw&@omg pRAhRH bPRydrdien peldkide afiBNY
di fferent_ protocol ave been. devel oped whi ch are designed to at | east

reduce t Kee subsaquentidgiectinhdhereqfcAmalytestont map he detectedjising 4 sqypinclyde assay
t hrough tchaeit&bﬁﬁgy&ﬁdésngﬁs 5€ elHakhl §9d ﬁé%tﬁrdwt&mﬁ@@msml§ via hemol ysis.

Such protocol s i
of i nhi biguapsated psing weh assayvs by first a’pémng glycose With ghsesptoxidaseda@rodupe use of

20  gluconic acid and hydrogen peroxide. 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.
Hydrogen peroxide based assays, such as the glucose assay described above, are

25  subject to problems which result from the presence of erythrocyte components, e.g. catalase,
that interfere with the hydrogen peroxide based reaction and therefore alter (for example
reduce) the signal that is ultimately obtained and used to derive the apa]yte concentration. As
such, many Qiﬂ‘efent protocols have bee_n_de‘}eloped which _é.'re designeci to at least reduce the - '
potential analytical error that is introduced in the assay through the rélease of interfering

30 erythrocyte components via hemolysis. Such protocols include: filtration, filtration combined
with the addition of inhibitors, filtration and trapping of erythrocytes, and the use of

asymmetric non-hemolyzing membranes.

tration, filtration conbined w'th the addition -



asymmetri c non-henol yzi ng nmenbranes. WO 01157239 PCT/ USO /02547 Wil e such
nmet hods CagoRids '@I |y renove the anal ytical error int rod%f.;a plymg]ﬁm)l ysi s,
they are not entirely satisfactory. For exanple, filtration fsypl cally
requires longer assay tines and | arger sanple sizes than is desirable. As

such, there i sWhdesuchurethods carpagially remave theapdytingharer ingfodyeed bdlevi ces and

nmet hods : i ' WU N =T t | d be
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det er m naptravided b ragickasspyntireedfrom & ismall sabipleofoleme. anal yt e, e.g. glucose, in a

‘physi ol ogi ctal Iteu are provided. The subject reagent test strips include
one or rmmggg@—ﬁ an anal yte oxidation signal producing system and at

| east one henoUys Pagnidpeninents bfintereky inchider ,29%288; 5,258,047, 5)563,0421d net hods are

‘particul arl li t f.or e.4.Nn e | f | ucose )

concerfr afs ?ré%&r@g%?o# & la?’g&%ésgﬁ ﬁé\#ﬁnﬁ‘ﬁérgagg%ﬁgs%%ﬁ?tgﬁt Fést
strips fowW@96/12889)ME D0/¢2890; JPG1 3074, B 622969810 disd ER0 688305~ DESCRI PTI ON OF
THE FI GURES Fig. 1 provides a graphical representation of the effect of
henol ysate on test response. Figs. 2a provides a graphical representation
of the effect of hematocrit SUMNMARY OR THEGRVEBMNHON t he absence of a

henol yzi ng agent, while Fig., 2b praovides a. graphi cal _representation of the
effect of -henuReigERies strpsdid mﬁ%%?ﬁgréﬂ%vss thﬁr"@‘g'é%ﬂémBPP tesenagnteation. i gs.

3 and 15 popM shalytl, 8@hil6edse, mesgmﬁmgam sandle@fe prodddde The ubfeBOrgRnpieet reaction
ki netics observed at a whol e bl ood gl ucose,  concentration of 390 ng/dL in

the absen&@Pamgudperecsirase prmbersaf ag angixe oxisigtion ganal modysinesyyems ondig
gr aphi cal 18R BERSIMiALARNOThe fiBjekGedgehISRINDE R HlethSRGH Pifticularly

suited for use in the detection of blood glucose cancentrations. Also provided are kits that

include the subject test strips for use in practicing the subject methods.
20
BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 provides a graphical representation of the effect of hemolysate on test
response. '
Figs. 2a provides a graphical representation of the effect of hematocrit on test
25  response in the absence of 2 hemolyzing agent, while Fig. 2b provides a graphical
representation of the effect of hematocrit on test response in the presence of 0.25 % CTAC.
Figs. 3 and 4 provide graphical representations of the test response and reaction
kinetics observed at a whole blood glucose concentration of 390 mg/dL in the absence and
presence of 0.25 % CTAC.
30 Figs. 5 and 6 provide graphical representations of the test response and reaction
kinetics observed at a whole blood glucose concentration of 390 mg/dL in the absence and
presence of 0.25 % Triton X-100.



ki netics observed at a whol e bl ood gl ucose concentration of 390 ng/dL in

t he absenceﬁoqllﬁ esence of 0.25 % Triton X-100. 2 WO 01/572

PCT/ USOL/ 02 é 7 and 8 provide graphical represent gFr’yﬁ%""&?“"t he test
response and reaction kinetics observed at a whol e bl ood gl ucose
concentrati on dFfig8JGnd8/pcividergrdphicalabysresentetians of the tasrsms©indGedtiofo Bri j - 58.

Fig 9 provjdes a aphj cal .repr ntation of. th est e and, reaction
i et b g BpgRiR £ fh BRRTERA cRFmBen Bl L AER A58 g gy aL 1 1
the presenpesente 6f b4 Brijis80l PX. Fig. 10 provides a graphical
representation Qf the.variatj.on in observ n the resence  and
absence of 0. 25’51 &?A?Y"ileﬁagf?p&‘ aztpft?ﬁ%‘& i&eﬁ&“ Lespenge ﬂ@/@ﬁ“’@f‘@@ﬁ

concent 5 at blfsarved & Fwhble Bldodglostsel Esncent BN 390 img/ d PineReptesthée T 0050% he

vari ation hrh{glsps}grved K/'Sin the presence and absence of 0.25% CTAC in 60
% Het bl oo g a 30 nmg/dL glucose concentration. DESCRI PTION OF THE

SPECI FI C EMBODI Ng‘mraﬁdeﬁeemnkaltr@ﬁéseﬁ:hﬁdmtﬁsManat&ﬁ ih BbseRRd ¥ RYtA: nati on of
t he concentration of an anal &é %L%Pﬁ i.n a Bhy5| ol ogi cal sanple, -
e.g. bl oodPresenes Fdabsegeapt Eﬁﬁé’&?oy ¢t ;h ang $,0.0 mgddlaglugnse ous mat ri x,
one or norgne&agss of an anal yte oxidation si gnal produci ng system and at
| east one hem)d%él ng agent. In using the sublj1ect test strips for analyte

concend® ati on elrlrW‘Pi‘a‘l‘tSGrSfaPh“’ﬁH%?sﬁP‘éfgﬂ“@ﬁ eppian ip gbsgpyiefl Kéljinithe t he t est
strip. NeXfresehbfan@RBRAEATD259] CRACHY6E R IRABRHBA hovikY PO Fldﬁf ghlcBg si gnal
producing systemis detected and related to the concentration of the

anal yt e i nconpetigleRbl e. Al so provi ded by the subject invention are kits for
practicing the subject nethods, where the kits at |east include the subject
reagent test strips. In further descr| b| n the sub ect invention, the

subj ect test strips ardEyeEthg ; E] M 3sed in greater

det ai | 15 ol | ovgg, ?éﬁ%ﬁeé{ . etuttttsaauttt Bngfhécon%étﬁ{)ﬁ&eantaﬂﬁyéup ect

|nvent|on S desc Is to eun er st oo at t ‘enti on
is not i ralu@ae fia plhem}smcalasempla,re @mm are provided. T subijeet test stdps inklusdeni bed

bel ow, ~as poY' yg%ﬁe 8f mBJé?ne%Qs'o‘Ph':t Aty BRAGGE AL FRR¥ud SRES Jag St

fall wthi'n e Sc
least one hemolyzmg agent In using the subject test strips for analyte concentration

determination, a physiological sample is applied to the test strip. Next, the appearance of a
20 chromogenic product of the signal producing system is detected and related to the
concentration of the analyte in the sample. Also provided by the subject invention are kits
for practicing the subject methods, where the kits at least include the subject reagent test
strips. In further describing the subject invention, the subject test strips and methods for their
use are discussed in greater detail, followed by a review of the subject kits.
25
Before the subject invention is described further, it is to be understood that the
invention is not limited to the particular embodiments of the invention described below, as
variations of the particular embodiments may be made and still fall within the scope of the
appended claims. It is also to be understood that the terminology employed is for the purpose
30  of describing particular embodiments, and is not intended to be limiting. Instead, the scope

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



appended clains. It is also to be understood that the term nol ogy enpl oyed
is for thewpigpge 30 of describing particular enbodi menpgyyRhidhzks NOt
intended to be limting. Instead, the scope of the present 1 nvention wll
be established hy the _ appended clains, :3 WO 01/57239 PCT/USQ /02547 In
this specifi cglf’i%ﬁs%i*ﬁ’éc tﬁ@ aﬁ‘ggﬁﬁﬂ?&g@l claugy, singylarsefesancesdacydetheplusahc| ude t he
plural, unll&s sheldoatekOsMaely dicttd dHeywisk. Unftk£definéd\Ghovwae, alldBdnaea 8T i ned

ot herw se, .al) technical and ﬁcientifi_c terns used herein have a he same
meani ng a¥%% ’:‘ﬁ%’m‘i/“s&ﬁg%'%g'ﬁi‘fd' ¢ SpmeReagipg ancommonly undgsstood tonenf art to

whi ch t hi grdinaMesRili i thetded 18 Rhfoh this B5MEBATelddgs! STRIPS As summari zed above,
the reagent test strips of the subject invention are characterized by
havi ng® at | east the foll owi ng conponents: a porous nmatrix; one or nore
menbers oRepgdknaneky$®Rpgxi dation signal producing system and at | east one
hermol yzi ng 10 agent. Each one of these conponents is now described
separatel y i n A vmmarizefabaye, the reagentrigyt stuips pethe pybjertiaventionare t hat i s

enpl oyed ¢ ' LSy ' . [ | ch

or ovi dos SeRAsE sy Rling ks B EoRvils oRPohdi b pBRLAHIIE KN " ot em
descr i bedmembeargof anapalite oxidationssignatpsoducipgtsystéms and atlgasbenediemolyeingni ¢ pr oduct
pr odugged ' | . o indi catpr. The inert

por oug@na%é?é(ﬁlg%]ﬁ%%%? %’%%&lﬁ? gé}%r%é‘?‘ggg%n%g%gg#%%yfn m&?)rh‘@ l'oI ogi cal
sanple, e.g. blood, application and a |ocation for detection of the |ight-
absor bi ngmprmduets mraduced by the indicator of the signal producing system
As such, the I1nert porous matrix is one that is perm ssive of agueous
fluid flow t hriheghmatiit thatis epployddde the 3Gbject test stiigsris awinertl papacBatiia whidhe

chem cal i B roducin ystemto tak l.ace. . A nunber
of di fferéﬁ?g%oa?sgggﬁn%% ?t%cvé}sl&%avee egseolrt:%‘tfes&é’f%c%% Y8 PY%%%F%"@%@PKGS anal yte
det ects oresawsllay the light absorhing o clesmogepicdiréduet produdeé byrthe ignalpralutiags, por e

si zes, din i .0 a t he,like, where representative .natyices J nclude

t hose des ’acll;‘l%blaen ?hr?:lmj?%ﬂﬁ%ﬁl;eﬁf?%f)%%;'gmf,gg'gg??ﬁ?wgg?ﬁ 2HoRfor 5 304 468:
o0, e D o B e i o e Tt 2, 047

2" ag, 45asOthihE ot orS R bi B8 ingiSuEr DE RS il PoSHBE ST At BIFRABE her i n

i ncor por dbertipdrgus redteix éune thak i3 peiissiveiof h@ueotd i Bdw Efowh if 440 pR&idUdS Mat ri x

isn ri b h ' i .Sstri nd therefore
1S 050 ClSubcled votié) sptacee fo% Hlty cﬁgrgncgl?gatcngnts of Sésfag ptrod%cing system to take place.

A number of different porous matrices have been developed for use in various analyte
detection assays, which matrices may differ in terms of materials, pore sizes, dimensions and
the like, where representative matrices include those described in: 4,734,360; 4,900,666;
4,935,346, 5,059,394; 5,304,468; 5,306,623; 5,418,142; 5,426,032; 5,515,170; 5,526,120;
25 5,563,042, 5,620,863; 5,753,429; 5,573,452; 5,780,304; 5,789,255; 5,843,601; 5,846,486;
5,968,836 and 5,972,294; the disclosures of which are herein incorporated by reference. In
principle, the nature of the porous matrix is not critical to the subject test strips and therefore
is chosen with respect to the other factors, including the nature of the instrument which is
used to read the test strip, convenience and the like. As such, the dimensions and porosity of
30 the test strip may vary greatly, where the matrix may or may not have a porosity gradient,
e.g. with larger pores near or at the sample application region and smaller pores at the
detection region. Materials from which the matrix may be fabricated vary, and include

polymers, e.g. polysulfone, polyamides, cellulose or absorbent paper , and the like, where
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I's chosen with respect to the other factors, including the nature of the

I nstrunent ' ' used to read the test strip, conveni he |ike.
As such, th%@%@iﬁgi ons and porosity of 30 the test stri p?ﬁ%&S@@%&greatly,

where the matri x_ nmay or may not have a porosity gradient, e!.ag. with |arger
cpvaiat

por es near theymaterial may umpy R0t hp fincticnelized 1o prgvideioa sevalention non-covslent at t he
det ecti on bggthRbnt ofeS/atidlsmdnitafy Me%ﬂ%oﬁ&%%‘bﬁgégﬁﬁg%ﬁ%ﬁgé}gﬁé} ed vary,

and i ncl ude ol yners, e.g. polysulfone, polya or absor bent
paper, anddetwbinfiake where 4 WD 01/57239 PCT/ USOL/ 02547 the material may
or may not be functionalized to provide for coval ent or non-coval ent
attachnent of the various nenbers of the signal producing system described
i n gr eaber TheiSignal\Prodicing SySemhe Si gnal Producing System |In addition to the

porous matri X, SUbl L (] I [ menber s
of a signal pr o%ltr}gflﬁgms%% géﬁ%’f’%‘h&’p@%ﬂ%\% (Eattstgg ﬁgF gjcl# g@?‘gﬂ%ﬁg‘a Jetor

r esponse t oembére ofis sigmhprdadingsystem twhichyphddubesciatetectable peodpctdnl tssporseato be used
to derive a nt_o Y, [ saved . sample. .In the ’
subj cct 't et PERPRE S afiyte, At oBiE Bithercth be\ed BT R BRI oF ocuci g

syst em ar eambysopresentit thecasspyed saoplec It thy subjectiest-stips,cheode o nairé mefbets b, at

| east portion.of (i.e. the detection reqi t he porou tri nd in
many edbodrtraitty Proghbiog patelert Bepausd R o, ety grHn o TRy Fichdiog g

pr o:ju;:i ng ;eysa?_epbnios_oﬁ(i.eﬁthaldy:saiopxbgiM) itl:u’pos{ngmatri:ptam?ﬁm‘iaﬂgembtﬁﬁmﬂtst sy o
anal yte oxi ion. S roduci.ng systemis nean at in generating e
det ect abl es"g’?ﬁ?ﬂfﬂyﬂ!{g&ﬁ?ggﬁ"wgﬂxt he anal yte concentration in the sample is
der ijyed,d ]Ehe an?{ewhgaali [ﬁ'o?ﬁcingism&ind 3yn analywb:tid?dgbﬁ sigital produding ﬂ(sﬁﬂUJB? an f
oxi di zed form of .t he anal yte an correspondi ng or. propprtipnal amount o
yar ogen pEPBie eridanen S5 roBarE mReRH me Bat n arnesiio dtiectahe emtin. (o
gﬁner ate tﬂ&n?ﬂ%&&he’iﬁa&bldli’oﬁéhﬂghticfnl’iﬁ)megﬁlﬁplsfs mwea,h ihe dhahité Fl’oxmwd gyads, where
the anount  of detecta r oduct odugi,n t si gnal ,produci ng system
e, e hifte Sy SS Seprouds 2 oRaebors of e SRGARS roARRIPE S n t he o t1 al
sanpl e. Asppértional Aot of Mfdeogei ipeldkiie The HivdiBgdn pefokidd dd théh éysidyREEInPr esent in
the subject test strltgs are ?I SO cogrectlﬁgchar.atﬁterl zed%z?é drﬁ en

per oxi de b¥Sk{ &G f)??fﬁ‘ﬁ?ﬂ%ﬂ"g‘% BmOne BETPNTAR otz GOHBRRPS, VeifgEe t %d_rogen
pﬁr OXi dle bafdisit Sﬂcﬁfb%dfabléfp%h\hﬁl ;nadxﬁ:y@tbgme sighel pidcﬁxcinfﬁ @)rr]s@é;iy.ﬁﬁthé Kighal xi di zes
the ango ytt%er? rn ate%rtg t}lljeca?nsou%t gf%ﬁlﬁﬁ E)not?le inliqt s?arrL%FehtAs guch, t\{le rar?a?y?g oxidation

signal producing systems present in the subject test strips are also correctly characterized as

hydrogen peroxide based signal producing systems.
As indicated above, the hydrogen peroxide based signal producing systems include

an enzyme that oxidizes the analyte and produces a corresponding amount of hydrogen

25  peroxide, 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
nature of this first enzyme necessarily depends on the nature of the analyte being assayed but
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

30  (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 preferred embodiments where the

reagent test strip is designed for the detection of glucose concentration, the first enzyme is
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25 peroxi de, where by corresponding anount is neant that the armunt of

hydrogen RgoeisA® that is produced is proportional to t rﬁ{ﬁ?
anal yte present in the sanple. The specific nature of t{l& rst enzyrre

necessari]y depends_on the nature of the anal yte being assayed but is
general | “&?Feé’% ﬁe glucasg e¥dase may be phseined frgmranyeopventent sumeoe g. xi dase

(wher e thﬁuﬁﬂﬁb&duﬂmgssoﬁﬂcé&fbﬁ%} AgRbOlESEH B PONLARS BRI 2121 YLC 1S

chol esterol); al cohol oxidase where the analyte I's a lactate
oxi dase PWQ‘B - t he anal yte is Iactate) and the I i ke O her oxi d| zi ng

enzynes for u t own to

t hose of skl?ll?e% the art E%%g%? oye Itﬁasttcﬁ%{zes %ferred
enbod? me Aenyergioarof ontyer merg ingécator mmomdsrmp 4 damt@legmﬂtcf io lthet;hesed&tcf‘g t2 io 9 of
gl ucose f YR 9,,.PCI/ USO1 54

gl ucose ggg}sas?mﬁw g?éﬁgglseg}n %)ﬁ(llh ggé matlé ogu%\gg? godI%F %ﬁ%m ent
sour ce, l?PgopoatlOmhmdheim&gunbcﬁiudmgqusmuda:thatsmmesms TAecopi bimymeris ger or

P q |
or oduci nheteray a pecaale ke KifbE BUeRlecy e FRGREIRAHERL D one. o
nmore i ndsqyanemmdammmumantlytpmo@wbpmw andpsynchiefié adalbgh Reviny esence of

byt RO "plghBth SO ShE ks SR o1 M R PS8 Bt hat

is pr ese(990)JR9%38%cond enzyne is gener ally a peroxidase, where suitable

d | h di sh xi das HRP) , per oxi dase,
P ecombi nant | v OIEHEORRPR i 2mPTES e harT e HrAPOULHTa g | o

per oxi daformed aodenmnpqsedmyjthb hgdrbganeerokiie irtthg presehce 6f the peroXidaxg 1o Anal yti ca

oo cunbplieal Miplot iR bat ficSD: A el rpieh SV REeR B GY < he

hydr drgenthp @rdicator dyé abstibe stmrxg&&ﬂﬁ@aﬁéledg’ﬂﬁhﬂ&éﬁﬂdﬂﬁﬁl@t dt evmon&mhdﬁﬁleaﬂ
m ned wavel engt h range.

t hat bs i redet e
Pr ot or abi Hine HaEef Aot Sronsffe Tl e ohfar potionREbaE Aeleredd 17 or en
fromt hafamﬂp-cwbrsdhortdbﬁ)r&mhﬁx@duct tHacevidiides aghix@emor%baﬁ&&% gglagngl y. The
.oxi di zed rm o{) i ndicatoy nmay be the colored, faintly-colored
%Etg? REPOIPS &36&‘5 forsay, the feRiing ceagent camindigateithe Riesenge "681“9%@ imasti ng

colorles

side of sahii)!% byerdelorétPareal teitlg bldacked o‘iah‘i‘tern"aﬂ"sﬁélyt d§£ bﬂ&lés@%@ﬂévefogﬂlﬁ' ndicate the
presence glucose in a sanple by a colored area being b ed or,

‘al t efhat Iy by a col orl ess area devel oping 20 col or.

Indicator compounds that are useful in the present invention include both one- and
two-component chromogenic substrates. One-component systems include aromatic amines,
aromatic alcohols, azines, and benzidines, such as tetramethyl benzidine-HC. Suitable two-
component systems include those in which one component is MBTH, an MBTH derivative

25  (see for example those disclosed in U.S. patent application Ser. No. 08/302,575,
incorporated herein by reference), or 4-aminoantipyrine and the other component is an
aromatic amine, aromatic alcohol, conjugated amine, conjugated alcohol or aromatic or
aliphatic aldehyde. Exemplary two-component systems are 3-methyl-2-benzothiazolinone
hydrazone hydrochloride (MBTH) combined with 3-dimethylaminobenzoic acid (DMAB);

30 MBTH combined with 3,5-dichloro-2-hydroxybenzene-sulfonic acid (DCHBS); and 3-
methyl-2-benzothiazolinone hydrazone 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.
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I ndi cat or conpounds that are useful in the present invention include both

one- and t W di iR nent chronpgeni ¢ substrates. One-conpopept ne
i ncl ude aronati ¢ am nes, aronmmtic al cohols, azines, and E‘é"lg?@é#é‘g such

as tetranethyl benzidine-HCl. Suitable two- conponent systens include those

in which one colfyshether smbogimmeats, signalurqiycisg sysiemsithat pratigeq & Buor¢soentexanpl e
those di schgsqshid ﬂohﬁc%(orQ?Ee@ﬁBle EYaTel ﬂuﬁﬁ%&eﬂ&u@&ce,y% i B scehf °

i ncorporated herein by reference), or 4-am noant rine and the other

conponent backgrpundimaayebeiemploneds suchas these described ih oKiyoshb AjitsyaY estkeini ne,
Dt ed . . ; '
conj ugat ed oplG@Nedw o égi%spfr)r%ra% rb_r%!dg&pﬁish ?F‘g’!’z‘@?{%% id aﬁﬁg%’r%% dssay

t wo- conponent systens a t enzot azone
hydr ochb or fot bydrvgsnieraxisietand the Beraxidase. dinalytita) Biochemisiey(1930) 109,i1909108/AB) ; 30
MBTH conbi ned wi th 3, 5-di chl oro- 2- hydroxybenzene-sul fonic acid (DCHBS); and

3- net hyl -ﬁ?w%&;ol I none hydrazone N-sul fonyl benzenesul fonate
nonosodi um conbined with 8-anilino-1 naphthal ene sulfonic acid

ammoni um (ANS) . A feature ef the subjestiisagtintesttstrips isithe physencofiat leadt/Bidtmodmgi S
referred. 1/ 57239 PCI/ WUS01/ 02547 .yet .ot her. enbodi nents, signal

Br oduci ng léeg %{'\ge)nlgy é’%é(ﬁﬁzntgoa%@és 'ge%’?'ﬁ ?gg'%tcdé t'yc&g?b ec‘%}g’ﬁﬂné e&?ﬂ'&%fs T Fds )

det ect ab| eblnaheell. | Anyreosesient leuipbzing agent maybe émplayed,| wieres eariety ofbackgr ound)

may be enpl.gved,. such. as those described in. .Ki,yoshi Zaitsu Yosuke

Chikur a: * oRFETe B Sin Saolap wBhh s ol S Al¥ 3 herBeratiee. " api o and

sensi ti ve keardyying apents bfickeregdnchplerionic shefacarattivdazemtsboth divnéc andreatiotid, c al

Bi ochem str 1980 9 09-113. =~ Henolyzin ent .A feature of .the

subj ect ré F-ané%s[ulng?dra}cﬁ\ée JESAS, vehery %@é‘%@ s‘gfaégf’ts pglgge{esgwg “ﬁeé AP ng

r eagﬁnt : ngdeeymlfgtg,i d&@(l)tﬁgllemginmofﬁaﬁrﬂromiﬂe,a@miar@biaé orihtﬁu:@gpeéhhaaﬁ]‘ | ysi ng )

eryt hrocyt r re ood cells. Any copvenjent no) yzi ng., agent may be

err%l oyéﬁ?/ ﬁﬁ@q’&n‘%{ Polylveql gthsss, 'aF-fW@P&P@‘%@ﬁgﬁvﬁk&%ﬁﬁ?@%@@%ﬁaaﬁ)’ to t%ose

of skill igbijdrfetRyidne-TIEBEFPRALPLhey ETrHBRON YI4) YolydgfMyfenefioinbhyptRAsl | ncl ude

i oni ¢ surface-active agents, both anionic and cationic, and non-ionic

surface acetheréRenge®620), peheoxgetiideneidnanglphengl gthes (Renex®&BO); At-er est i ncl ude:
sodium d . | o ' oM I sine or
t aur ogl ycg'_%ﬁ%?&a? fé‘%nfe?{g?laﬁnﬁ@. p n’ieﬂg pg%l)l)d ng\%rb‘l?[ eair? @hg§k%dﬂér%h&ﬁ£ &‘? '
pol yoxyet hiytegscind@leo phospipihipases, hemblpzing saportinm) ¢onpoxndsGdhydrophilic mono-, di,

20 YOXUe! o LS S IS0 ol e e

pol yoxyet BCHAESW00252)the Hissietureifivdich(iFmein ncdrp6@BEY by Keference) colloidal

silica, silicic acid, hydroxyapatite crystals, and the like.

The subject test strips may include one type of hemolyzing agent, or may include two
or more different fypes of hemolyzing agents, e.g. a plurality of different hemolyzing agents.
25  Where the subject test strips include more than one hemolyzing agent, i.e. a plurality of
hemolyzing agents, the strips generally include from two to five different hemolyzing
agents, and usually from two to four different hemolyzing agents. The total amount of the
one or more hemolyzing agents that is included in the test strip is chosen to produce
hemolysis which is equivalent to at least about 5% hemolysate by volume in the sample
30  usually at least about 8% and in many embodiments at least about 10% hemolysate in the
sample, e.g. plasma fraction, that is ultimately present in the detection region following
sample application. In certain embodiments, the amount of hemolyzing agent(s) present in

the test strip is sufficient to provide from about 5 to 40, usually from about 8 to 30 and more
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hexadecyl tri met heyl ammonium chloride; Brij-58; Lubrol PX and the Iike.

Qt her ageru,‘? ‘zg., ol Nterest include: phospholipases, henolyeibsaaReni ns,
conmpounds o dsrophi lic nono-, di, 20 or tri sacchari des and aliphatic

hydr ocar bons haV| ng 10 to 16 car bon atons_ ( See_ e. PCT/ SE90/ 00272, the
di scl osurusually fige abgut 10 te0&h v/ YH@E‘PBEH‘%\F&F Wp}eeﬁsfrém)ﬁae@m aligl  silica,
Silicic gfidnt lnmr&e&@&%gmo%mhﬁhﬁp.ngﬂﬂd Tﬂé‘irdohﬁteofhztﬁﬁyﬁh’%big%ﬁtt test

strips ndy include one type of henvblyzing agent, or ude two

nore di f frequiied te yigld shegpquisiiediesolysate in dhermampleanay revéﬂqobmﬂeamdof differ ent
henol yzi hp ﬁfﬁ{bﬁrﬂm%ﬁ)ﬁ‘%ﬁfﬁh&?@ subj ect test strips include nore than one
. t

henol yzi ng ag ura y of henolyzing agents, the strips
gener @ | y i nclTihdecagens hast WJPQ of the spbjectiinventiannan he prepared niing anyenvenieaind

the- one aitRd, Ue el cibabd 8 )P kb el B IA P ihidf QRO Y O O
chosen t onqjmouhm:@ onk@niloyesiiuid cuminokitions thay gomplissrthe vasions rehgentstthatlstato 5%

hetol Y24 el Y bl ;2 ATRLS 30uli5 AL i orEaibns SR UbRl 200 01 RNV

enbodi rren | asma
fracti on aqudms compasittonsrﬁm'ehgluchmenmoremfttllma'eqlamma'eagants amtyoptiorklly, | owi ng

sanpl | cat nt. t he wnt 9 zi ng
agent eéé:grmor}ents lflﬁmﬁ?% SQ]s F%d% gﬁg’ﬁ?ﬁsgﬁg s‘fc Wr% about 5
to 40, uswpl'dpyl dleahol )azhﬂuhe liket In sBch emtabdinens, ﬂ’xeMc@ﬂ:tdiﬁﬁBﬂmElﬁEé 430 / 02547
usuallyfromabot 0. %

Lv). h | h |
fracti on,BYR Oxdase, [5'? %‘g glﬁi% PR %Sr\#{'ao\%rétf’ S’vyﬁ%ﬁ ?°é§$snrﬂ£t8$lst%ﬁg’g‘§ﬂ?g gur Pngs lrJn: e.
Thle an;)umipp@ﬂ typivatly sangesdroagsbotit _llﬁmmﬂemdet&oo rlr?/‘r?ﬁld nkuhllya‘rormmuusmwwmﬁno o of
t ate | I . pe Al S
S 1T 1 a0 Dt R e R PeroicSe Sl e Ao R dhata S0 Vet 398 S b

pr eparsed WL upd asyallg Gomeibowtio50 Wihih ad QO(IHﬁnE,madmwntenfmmfof prepari ng

the subject test strips.i§ to i rse a riX, [ nto t one or nore
1 o conpebere AP ElmesLr o BP0 G P dee h assaty Bofy” b
associ at %?Yvid 15% RevyHio.25% (\Wv{ hﬁnﬁﬂe{dﬁia;l&@%ﬁreﬁégfdtlpe prBt&ot Sy ?o FEOS itions
are genera ous conposi tigns at, i.nclu e on 0 e

T eqU|gS| té”?@%%g‘@ﬁ?@e%ﬁage@g{) eStSHRS IS proviged ip ﬁﬁg‘m Wg'ﬂudl ng

cosol vents (e.g. organic cosol vents such as nethanol et hanol i sopropyl

al cohol ) and the like. In such enbodinents, the concentration of oxi dase,
e. g. 2"glG\‘!E‘%‘E’D'§X|dase in the fluid conposition into which the porous
matrix is i Mgsionded @'tﬁ@ﬁj@juﬁt}imeﬁﬁéﬂ ate hRHBES of UsRB RNt kP Rripk fg- t o 800

U i, usually from about
determine the concentration of an analyte in a physiological sample, A variety of different

analytes may be detected using the subject test strips, where representative analytes include
glucose, cholesterol, lactate, alcohol, and the like. In many preferred embodiments, the

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

30 In practicing the subject methods, the first step is to apply a quantity of the
physiological sample to the test strip, where the test strip is described supra. The amount of
physiological sample, e.g. blood, that is applied to the test strip may vary, but generally
ranges from about 2pL to 40uL, usually from about SuL. to 20ul. Because of the nature
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to 970 U nL; the concentration of peroxidase typically ranges from about
1500 U/ mL 5 UnL and usually fromabout 1 050 U 98384, nL;  and
t he concenW%&l?sgﬁ; henol yzi ng agent(s) typically ranggtsgr{‘l?gm about 0.1%
(wv) to 0.5% (wv), usually from about 0.15% (w v) to 0.25% (W v). A nore
det ai | ed loéﬂleeelucutaﬂstsmp,pﬂmedﬂmd ghrcosenpneeptratiandbefiintenestoths blopd sampleagent

t est strlps ) d|n ﬁ;:g TT-1 CODS

Al so provi ﬁ%gmb@ ;\ﬂxgg toheées{ Rﬁ%\%ﬁﬁ %{ﬁmgérbgéma tngjzjég}roﬁig b? ﬁe subj ect
test stripsddyL, udﬁll@ﬁmnﬁboﬁtmcmrmamwaémbhomfs theplgsialogical sample, blood

physi ol ogi cal sanple. A rlety of different tes ma det ect ed

usi ng the s%'!!iﬂfsé!fta VRReY °§‘¥& Hemptapnts Pébl;%%séﬂfgl”% eéﬁlé{F?)l'/‘E?"ﬁdﬁcl ude

gl ucosg, Giheleqd Rindkocrit May ﬁhge fréth awwbo%a@ds% hesudliyiom dbdunZ8%% to6@ber r ed

enbodi nents, the 25 SUbi ect nethods_ are eng\ﬁ?% t?]fzt ete %tPt he gl ucose
e

concentrati on Felloavingapplication pithe sample g|the te % ubj ect

met hods tgﬁg-‘e teskrd &tﬂ@i@{amraaxdﬂg%yﬁaﬁﬁeﬁba@wa@&ea%le 9fbda£tahaﬂise in a
vari ety of ferent physiol ogica such as urine, tears, saliva,
hwltg{}amwat

and the Ipresent in ancameuptprapgrtional;fof prevent ja the; samples TheAMOUALOY: he
concent r g E’taﬂé px%'au&niaé Yibfal bﬂ)du&h ®9 @hecéfgnhl' p?&ﬁciﬁl% Qﬁidnp fstherfdefermitle@0d

derived sanpl e nore particul arl 30 In oract I ci ng

t he sulbj eetd rdaterddg she ampunt efiagelytsinihe lnst'a! m&pweaalq Gﬁ‘ﬁ?‘?"ﬁ“ﬁmbfa" omated

physi ol Oglr&ﬁhmgﬁ{%gfpérﬁﬁh Svcetm&TtIEﬁeg de%neana P&atfoﬁ%@ep§£r€'eﬁplo§edjescr| bed
supr a. Thé anoun Sl o ogi cal sampl e g. bloaod, that is applied to
the test Sheapovedgscr eaqugn, fb@n@ﬂeﬂnﬂwﬂl‘l&ﬁtj@% a3 welhasdmtments foro 401,

usual ly frag d f AONB4 /45784 380,

pCT) Ut | B8 itpe B ity 5%%’2#32’%‘?.38;“@“‘ ks §E’g
concent r au900,656; 435i34667,039,3941 H304A6802 33063 é41%1‘§?e5i43 933§5d6=él79»ed to the
test stri | gLy L EHREneheEa3 ddtl to
40pL, ¥su rggxgggé@[@%tygyﬁséngz%4{/\']&5;,??1 Zoggﬁlbg&t hg g%ym ol ogi cal

sanpl e, blsamd 48&,&%858@6@1‘1(1 5,972:294c the distlostiréstaf which aredierainweerparatedPybe assayed
with the sub th r QEcduhke about 20%
Fo 650 uSHETS A Bt ans R car 5y apel B el ke iRO3Ee

to the tesbnssdnt tqntritiution sficompetingreadtionyiodhe ebseruercsignalyeghby ¢alibratingolde s of t he
si gnal produm g}ﬁ %‘lﬁé{ rpto produce a detectable product that is present in
an amount "BFUBETEFEREMEY 0 the initial anount present in the sanple. The

anmountgeof  det Betankd & the preente, ofi hemolyang;mht qurtbeiestettips pmplezedinghea| produci ng

Thtial s melinas R A D BEPRERe TS e bisel BeMBBAN iR M ol 1 e
completely, free of analytical error that arises n conﬁguratzons that lack a hemolyzing agent '

on the test strip, where the analytical error is a result of the presence of erythrocyte based

interfering components, e.g. catalase, hemoglobin, glutathione peroxidase and the like. As

25  such, the subject methods are substantially, if not completely, free of the hematocrit effect

which can introduce analytical error to analyte measurements made with other detection

devices and protocols. In addition, because of the presence of the hemolyzing agent(s) on the

test strip, results are obtained in a rapid manner, where results can be obtained in less than

about 20 seconds, usually less than about 30 seconds and more usually less than about 40

30  seconds following application of the sample to the test strip.

ow ng application of the sanple.



instrunments that performthe above nentioned detection and relation steps
are enpl oygslers7dse above described reaction, detection amerhedsyng steps,
as well as Instrunments for performng the sane, are further described in
U.S. Patent Application Serial Nos. 4,734,360; 4,900,666; 4,935, 346;

5, 059, 394KIT8 304, 468; 5, 306, 623; 5,418, 142; 5,426,032; 5,515,170; 15
5,526, 120; 5, Y peidePbyPtRl siibfedt invenfisr art&Rls for ust/id pfaeticingthé Sthjett 4

5. 789, 255. 5. 843 @3?1; 5‘55%4%,4861?_ 5,068, 836 and l5,”972?“%‘}9?_'4; the di scl osures
of whi ch methodseThe kits of thersabiec invantion at jeast inclide @ reagent tost strip kst inglidestaep, t he
derived apal K- hsGoEE Sildedtib <Gfe kMt BEGRN Hartdh tegontribution
of conpeting’r egc%&g’ns.to tf}%bggés(er?/e‘gﬁ Si gngllq# e@g??ﬁlugggﬁ%ﬁ}a?fng t he

i nst r Urerebtaising p ghysiglqgicabpmplecEersxample.twhergihe plhs g@ﬁﬂi samplslisblpedy thegent on
t he test ' et in | 26k e t are

obt ai ned %_ye:%ﬁétssu j ect gwg@ﬁ%ggle%nrég@sﬁ sr%"g% llng?ﬁ/mtplﬂf m{‘fgt§ Ve %%‘r’%a‘fagt ely, free
of anal ytsticking afingser, 4 lauge agtuatianoméans, aohhicdile. dn additson; thesubjet kitemienol yzi ng
agent Onin%lt'(?eiﬁiﬁroﬂo?dtgg M}gmmt Fg ?@ﬁé&é& béiitlol ?Jl&t%%l thai cBnthifisyl t of the
presence of erythrocyte based | nhté&tering conmponents, €.d. catalase,

henogl obi standgidired concenteation oHglichas dn aerthint énebodinients, the kitbalsiotinddédwe subj ect
‘et ho are s tantiall i £, not coppl free emat ocrit effect
it oh & aeortt SR o e el oy Y 4B Hintshe Aol iy GO o 1

ot her det the stirip folloskdng enpleapplicatiat and oélsted the dawctied praducthe dewseuntfoft he

presence of, the henol yzi.n ent (.s n the. test stri results are

obt ai ned 7 lpgﬁsamﬁléﬁfﬁg ?%glﬁsé"%l'é%dpsﬁ?c%%??Jrémg%lﬂ?f%w@&&ir BPLISSt { han
anut ﬁo ﬁﬁmﬂd&,dem'ﬂxgﬂiqnfdfla? Sndl)haﬁbrﬂh?tatioﬁﬁ aqﬁg?ﬂdﬁ’mmnﬁl?%ests UﬂJ ly |ess
t han about 40.30 seconds foll owi ng appl.ication of the s e to the test
SUri . GRS [Py B PIster S P RO TP S SR s Papkopras, 2 ihel sih SORABE by 1 he

subj egs i present inalfe kifscaddithslileor use in practicing the subject nethods. The
kits of the subject invention at |east include a reagent test strip that

i ncludes a henolyzing agent, as described above. The subject kits may

further incl udehedoliRansedafipledare Rifated b &vaf ofillysiiafibiogidGt bpwapbe. For

‘exanpl e, where the physiological sanple is blood, the subject kits may
further iW®Y9E a neans for obt ai ni ng a bl ood sanple, such as a | ance for
sticking a finger, a | ance act uatgxprERIBEMNTAIAND the like. In addition, the

subject kits may include a control solution or standard, e.g. a gl ucose
contr & s ut ifgEParstion of It Siripe a

The porous side of a 0.35um polysulfone membrane (reaction matrix — obtained from
U. S. Filter, San Diego, CA) was submerged in the aqueous dip shown in Table 1 until
saturated. It was removed from the dip and the excess reagent was squeezed off with a glass
rod. The strip was then hung inside an air circulating oven at 56°C for about 10 minutes to
25  dry, after which time the strip was removed and dipped into the organic dip described in
Table 2 until saturated. It was then dried again as in the previous step. The resulting strip

was fashioned into the desired shape for testing.
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standardi zed concentration of glucose. In certain enbodinents, the kits

al so include an 10 automated instrunent, as descri bed ab Bl% 5‘ﬁet ecting
t he amount W7 Yﬁ’&?uct produced on the Stri p follow ng sanpfue application

and related the detected product to the amount of analyte in the sanple.

Finally, the kits include instructiofabkdr using the subject reagent test

strips in ghe—determnraton—of atred f ey i..ap.ya'ological

T T rroac i ||r 19 EJI.II UI.I[G.I _yLC \.’UII\; ullt (J.L 0 n
sanple. Th @ ¥—be—present—en—pre—oF—A ot —t-he backagi ng,
a | abel i nserLt caontai.ners F oresent in -the kits——an -’rfﬂlé | ike—The
foll ow ng exarml es are nfgmq:@lclql\\/ way of jllustrati hay of

l'i mitation|l__EXPERI I\/El\rl'ﬂlnsoélgmﬁmﬂﬁppar ation of [ Test SSA8ME The pafous side
of a 0.35n pol ysul f one neManaitel (reaction natrix_- obt230mMed from |U. S.
Filter, San Diego, CA wasEPIWnerged in_the aqlieous di® ®mEown in Jable |
until  satuiGahteek (obthinedfomn &R ¥ew Work, Naw Ybirld and t hellddomgs reagent was
squeezed OET GYoteh (@b@inédHom CRODA News VoikpNems {hen hunBg0imgsi de anfair
circulating oven at 56C foryosjout 10 minutes t¢ 25 dry, after whigh tine
the strip Was TenoveihcastDHaddea36Umg) t he organi ¢ di ppxesmgi bed 1h Table 2
until sat Ummmae@oﬁg& as_In[the pregi@mps step.|The -

resul ting o ac@fo?fxtﬁl obamkd €fl shapejhemit estrng] 10 WO
01/57239 IJCT';AEJE@ 2%% ‘?:léve RPORH) ent Ampunt  H20 25 nL Citric Acid
282 m Tri spthtom—t rahy 'ﬂﬁ J“ Tt ol EDTA3 23 jft Gantrey
(obt ai ned ! m—Croterm (ootarmed from
CRODA, New York, New 360 ngy Yor k) d ucose Q(l dase (126 U ng) 234.5 ny
Table 2
Ingredient Amount
MeOH/EtOH/H,0 (17.5/52.5/30) 9.54 mL
MBTHSB 38.8 mg
Meta[3-methyl-2-benzothiazolinone hydrazone]N-
sulfonyl benzenesulfonate monosodium
ANS 54 mg
MAPHOS 60A (20% in the above solvent) 0.46 mL
(PPG/Mazer, Gurnee, lllinios)
themolyzing surfactant or control 0 to 50 mg
+ Hemolyzing Surfactants: control=0 g =0 %
5 N -hexadecyltrimethylammonium chloride(CTAC)=7.5 mg=0.075%

N -hexadecyltrimethylammonium chloride(CTAC)=_25 mg=0.25%
Triton X-100 25 mg=0.25%
Brij 58=50 mg=0.5%
Lubrol PX=50 mg=0.5%
10 B. Testing
SureStep® strip configurations were used for testing of glucose response.
Reflectance data was collected on modified SureStep® meters. Reflectance spectral data
was acquired using Macbeth Color Eye (GretagMacbeth, New Windsor, New York). Blood
samples are as noted.
15
C. Results
Fig. 1 shows the effect of hemolysis on the meter response. Fig. 1 demonstrates that

most of the decrease in color formation due to competing reactions is produced by hemolysis
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Hor se Radi sh Per oxi dase (505 Ung) 62 ng Carbapol 910 (0.11 ng/nmL in

acetonitr |V{, {%t ained 1.25 nL from BFGoodrich, d evekﬁxﬂ?@mﬁébo 1M

di sodiumciirate 3.75 m_ Tabl e 2 I ngredi ent Anount
(17.5/52.5/30) 9.54 nL MBTHSB 38.8 ng Meta[ 3- net hyl - 2- benzot hi azol i none
hydr azondf thesrang of /1o e andthe sspdreniEemaingpenstantit tha 1angS G400 2094PHOS 60A (20%

th q%\‘ﬁ I Tl miMigR! yzi n
Isﬂrfagt Zn ﬁgoﬁh c‘%n%a %ne&f ﬁm%ﬁﬁn zslﬁr}ﬁ& ?gtré%lsﬂ%cont %’I y0 gg— 0
%5 N - heongdan gasure thutbllgpldammdm appliesitb dire sthap( TF h@yﬂineQ imthe 0ang7 6840 N

oo 2590 pEks e ARRENY iRl Bk iy Piapeco By lga bl ™ 120 9

Sur e St £p(caibration thatcie nhafgctediby thndevalmf hematemhtf See Figss2a ang 2bf Eryipumt)se response.
Ref | ect anc Was ..ol I

., d e d rs. Refl ectance
spectr al eﬁeadt@ﬂgr 'ﬁ&ﬁf” ¥ '&cet?gh%d sé?% E@?gﬂﬁéﬁg&?@n FEGEcbet h, New
W ndsor, (sesiuyalty)the piroxidase seantidng,3s bmng asunet byl reatﬁor@mfﬁdxeuiotysatl?i g. | shows
the effect of h | vsi s .on,th ter ,res e.. Fi demponstrat es t hat
et of  LeombanaTE et e, 3400 i Figh 5 40 A BEVRR IS spsey L RpoPiEcaot FegRton o
produced kiyetiaefonlayontsol aid 0.26% CTAC strip at a whole blood concentration of 390 mg/dL.
.10 Figs. 5 and 6 provide the observed test response and reaction kinetics for a control and

0.25% Triton X-100 strip at a whole blood concentration of 390 mg/dL. Figs. 7 and 8

provide the observed test response and reaction kinetics for a control and 0.50% Bri}-58 strip
at a whole blood concentration of 390 mg/dL; while Fig. 9 provides the observed test
response and reaction kinetics for a 0.50% Lubrol PX strip at a whole blood glucose

15  concentration of 390 mg/dL. Figs. 10 and 11 demonstrate the hemolyzing effect of the
CTAC surfactants as indicated by a higher absorbance at the hemoglobin’s Soret band
(around 400 nm) in the presence of CTAC. Visual confirmation of the test results is a
beneficial feature offered by the SureStep system. Figure 10 shows that hemolysis at the
range required in this invention does not cause increased blood color (red appearance) in the

20 wvisual range even when high hematocrit sample is applied to the strip, and therefore will not

interfere with the visual confirmation of the test results.

It is evident from the above results and discussion that the subject invention provides
for a significant improvement in hematocrit performance with respect to analytical error
25 results from erythrocyte based interfering components. In addition, the subject invention
provides for these improved results without requiring an initially large physiological sample
or a long assay time. As such, the subject invention represents a significant contribution to

the art.
30 All publications and patents cited in this specification are herein incorporated by

reference as if each individual publication or patent were specifically and individually

indicated to be incorporated by reference. The citation of any publication is for its disclosure
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WO 01/57239 PCTIUSO /02547 in the rang of O to 8% and the response renains
constant ag,t range of 10 to 20% henolysis. By adding bii@ksy anount

of hennlyz?ﬁﬂngﬁ?gactant to the reagent fornmulation, ong%ggﬁ ensure that

bl ood sanples applied to the strig are henolyzed in the range of 10 to 20%
across t heriomioghe filingsateand shouldnot be-eansispqd;as ai pdmissionthat the pREAHINYENEEN 3| | ows

for -anal yig, 5 el B8 @b &bt SaddB) LFEL Bfpd ibvafidievel of hematocrit.

See Figs. 2a a point1s achieved faster in the presence of
henol ysate, since sone of the hydrogen peroxide (produced by the

per oxi dase reagt.i whd | t=] b 53 n@quysate
conponents. s@‘ﬁ%‘?“%@%ﬁf“g%@gg’ gﬁges%ﬁ%aod\l/?gze %ag_ll’bgbser ved test
response adhstratioacand exempld foepurpese$ of clatity ofundesistanding, it ipmadilypnoaresttpp at a
whol e bl o copcent r at i.qn..of i : 'qﬁm%g
observed ?}g‘?f °£@§B‘8Wss§§mé% ngragﬁg'?%ﬂg%ég‘:e F‘leeatl @?:% ?)}}ls @V%g ﬂ’t1 ?%féég\#g 0. Zg%
Triton X- hadmetificpions may bémhde théretodvithonodepanting from the spBBOr sagpeief thei gs. 7 and
8 provide th gserved test response and reaction kinetics for a control
and O.SOW@TP?ﬁgg @8rip at a whole blood concentration of 390 ng/dL; while
Fig. 9 provides the observed test response and reaction kinetics for a
0.50% Lubrol PX strip at a whole bl ood glucose 15 concentration of 390

nmy/ dL.1%Fi gs. 10 and | 1 denpbnstrate the henolyzing effect of the CTAC
surfactants as indicated by a higher absorbance at the henogl obin's Soret
band (around 400 nm in the presence of CTAC. Visual confirmation of the
test results is a beneficial feature offered by the SureStep system
Figure 10 shows that henolysis at the range required in this invention
does not cause increased blood color (red appearance) in the 20 visual
range even when high hematocrit sanple is applied to the strip, and
therefore will not interfere with the visual confirmation of the test
results. It is evident fromthe above results and discussion that the

subj ect invention provides for a significant inprovenent in hematocrit
performance with respect to analytical error 25 results fromerythrocyte
based interfering conponents. In addition, the subject invention provides
for these inproved results without requiring an initially |arge
physi ol ogi cal sanple or a long assay time. As such, the subject invention
represents a significant contribution to the art. 30 Al publications and
patents cited in this specification are herein incorporated by reference
as if each individual publication or patent were specifically and
individually indicated to be incorporated by reference. The citation of
-any publication is for its disclosure
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12 WD 01/57239 PCT/USO /02547 prior to the filing date and shoul d not be
construed yagodz@dm ssion that the present invention i spd@sesidisdet! ed to
ant edate such publication by virtue of prior invention. Although the
foregoi ng i nvention _has been described in sone detail by way of 5

iIlustration MetlMamedIsor purposes of clarity of understanding, it is
readily apparent to those of ordinary skill in the art in light of the

teachings of this invention that certain changes. and nodifications may be
made t herlet o ) FepEsot tegfsHin for vig in debermining tip concentistion efppanalyteima  appended
clai ms.  Miydaiopiédl Sebipte 2@ sinp Lopiddgd2547 Wiat |s Cainmed Is: 1. A reagent
test strip for use in determning the concentration of an analyze in a
physi &l ogi cal 2pareyF@atrEai d strip conprising: 5 a porous matrix; at | east

one_member of 4Bt Bl ot HAROR AR Busf BnaPlrOBSI W SYSIAT and at

| east one herrg yazi ng agent. 2. 'l?‘ﬁ% t est Stl’sl p “ﬁr%n&ﬂ?%%%’?m 1, wherein
sai d signal prUeutpaphomelyzingizgentpri ses 1o an enzyme that oxidizes an

anal yte to produce hydrogen peroxide. 3. The test strip according to Claim
2, wherein said signal producing systemfurther conprises an enzyne that
converts 2at | @hetesostep sasbslingdo €laim tl owhereth sdrsigmah prodpcingisystemi qomiprises pr esence
of hygdro Rﬁf | de, 4 4 i ding to Caiml, wherein
sai d gnaﬁ@?e |squd[t(l}%rglsze&.’5 3 %&o%@?&meﬁlﬁdf elg@%g%l I'ng to Caiml1, wherein
sai d henmolyzing agent is present in an anount sufficient to produce

henol ysi s, whi ' ui val ent .henp] ysat e . concent.ration i 0 a
physi ol 03' cal ciqisq‘?a{ﬁ:p %g%%cﬁf)fdgné t?g%é%?ﬂw%% ol d%ﬁ?a‘rf%?d}l%mgd%“&%r}ﬁﬁ%ﬂr angi ng
f r om abouwbmprides an 2x¥¥imb yhav cdnvenes £ least ane agpstrate ints b clrbmiogenicprodisot in the

determ nlpggege%%yc%gue%%ser%xﬁg.ncent ration, said test strip conprising:
15
4. The test strip according to Claim 1, wherein said analyte is glucose.
5. The test strip according to Claim 1, wherein said hemolyzing agent is present in an

amount sufficient to produce hemolysis which is equivalent to hemolysate concentration in
20  a physiological sample applied to said porous matrix in an amount ranging from about 5 to

20% by volume

6. A reagent test strip for use in determining blood glucose concentration, said test strip
comprising:
25 a glucose oxidation based signal producing system; and

at least one hemolyzing agent.

7. The test strip according to Claim 6, wherein said glucose oxidation based signal
producing system comprises:
30 a glucose oxidizing enzyme;
a peroxidase; and
an indicator that is converted to a chromogenic product in the presence of hydrogen

peroxide and said peroxidase.

14
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25 a glucose oxidation based signal producing system and at |east one
hemol yzi ng aRfdils7aad- The test strip according to O aimb6, P&@@é&img §ai d
gl ucose oxi dation based signal producing system conprises: a ‘B‘l ucose
oxidi zing enzyne;, a peroxidase; and an indicator that is converted to a
chr onogeni & pr o8bgtestistipageording teeGleim biwhetein ssigldndicatascomprises a dye smpls.
peroxidase. 14 * ~ 111111111111121121111 S WO 01/57239 PCTI USO1/ 02547 8.
The test strip according to Claim?7, wherein said indicator conprises a dye
coupl e.  99- TheThedtest stripracerrdiog t Glaimyb, tveheinssaid tést stripsomprises an anduns of stri p

conpri ses f ' : I €l henol ysi s
which is egﬁ?%%eﬁguﬁgﬁogﬁb?ﬁdggﬁ%wgg%cgtlﬁ%&%%]ﬁﬁ tgo gﬁﬁ%ysgﬁogi cal sanple
appl i edst oconsentration iesphysitlogizal isampie applied tot said porpus matrixrinan athaunt rénging 20% by
vol une 10. ﬁ&gedb&&%tm%%i \%ﬁﬁ&rqi ng to Claimé6, wherein said glucose

oxi di zing enzyme 1i's “glucose oxidase. 10 11. A reagent test strip for use

I n determ ning blood glucose concentration, said test strip conprising: _
(a) a poro rix: (h) | ucose. oxi dation. .based signal producing system
conpri si ng:H& gg'ht‘ﬁ‘f"‘é‘(“&aﬁ‘%é&si“ %x(?'alg‘saé(;wq’ﬂefn)smg "e??%’xolxﬂ%é%g,e ’(’i i) an

I ndi cat or glhedseosidasenverted to a chronogeni c product in the presence of
hydrog?é: peroxi de and sai d peroxidase; and (c) at |east one henol yzi ng
agent in an anmount sufficient to produce henolysis 20 which is equival ent
to henol ysit.e cAmneageittet strip formseindetemnining blocdiklucmeporemtyibh,adiditest stwipd

por ous naté‘)irr)l(pr{'s{x\lgan anount ranging fromabout 5 to 20% by vol une.

(a)  aporous matrix;
(b)  aglucose oxidation based signal producing system comprising;
15 @) a glucose oxidase;
(i)  a peroxidase; and
(i)  anindicator that is converted to a chromogenic product in the
presence of hydrogen peroxide and said peroxidase; and
(c) at least one hemolyzing agent in an amount sufficient to produce hemolysis
20  which is equivalent to hemolysate concentration in a physiological sample applied to said

porous matrix in an amount ranging from about 5 to 20% by volume.
12.  The test strip according to Claim 11, wherein said indicator comprises a dye couple.

25 13.  The test strip according to Claim 11, wherein said at least one hemolyzing agent is
selected from the group consisting of: N-hexadecyltrimethylammonium chloride, Triton X-
100, Brij 58 and Lubrol PX.

14.  The test strip according to Claim 13, wherein said hemolyzing agent is N-

30  hexadecyltrimethylammonium chloride.

15
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12. The test strip according to Caim11l, wherein said indicator conprises

a dye coupygoismsn 13. The test strip according to Caim ll..uhgrein said. at
| east one hem)?yzi ng agent is selected fromthe group consisting of

N- hexadecyl tri net hyl anmoni um chl oride, Triton X- 100, Brij 58 and Lubrol
PX. 14. The t dsmethpd phetgrmining “hejcangentiatipmefe8 anglyte ined physiglogichlsamblpzi ng agent

is N 30 é&ﬁ%ﬁ’éﬂﬁ‘d&yéo\/h{@}iﬁﬁ%hw ammoni um chloride. 15 [I1111.! 111111 111 JI
LEEEr e il Ls 01157239 PCT/US01/ 02547 15, A nethod of determ ning

t he concentraf®on applyirs seikphyseloginal sample to ategtgriptomprisipg:e, sai d net hod
conprising: (a) apg yi ngr&ehdnBRysi ol ogi cal sanple to a test strip
conprising: (i) a porous matrix; 5 (ii) at |least one menber of an anal yte
oxi datd on si gnal pfiduc#tdepstonsmember efiad agilyte pxidationesigoel ppoducing systepzi ng
agent; (b) detecti gl%a signal produced by said signal producing system and
(c) relating said detected signal to the concentration of analyte in said
10 physi ol ogi cal s@iipl eat a8t onethemplgtihgageaizcor di ng to C ai m 15, wherein said

anal yte is gl ycose ccording to, Claiml5, erein said
physi ol ogi cal anpp%t%‘fzigg\%ﬁ%flg%}%g%fbggﬁg S’fgg pﬂdé’c'ﬁﬁfﬁge&"% ording to Claim
15, wherein s¢)d heshating zaid detegyedsignabtophesmodntratiorasf analpetimsaid uf f i ci ent to

pr oduge | Lch is equivalent to henolysate concentration in a
physi 0 o&’?‘g%%lxégaﬁnﬁ@lgppl ied to said porous matrix in an anount rangi ng

fromabout 5 to 20 20% by volunme 19. The net hod according to C ai m 15,

wherel n o 9,26k Rlol9epdind &' A3, SRR ol Snatyills ghdss’ 1t Py an automated

17.  The method according to Claim 15, wherein said physiological sample is whole
15 blood.

18.  The method according to Claim 15, wherein said hemolyzing agent is present in an
amount sufficient to produce hemolysis which is equivalent to hemolysate concentration in a
physiological sample applied to said porous matrix in an amount ranging from about 5 to

20 20% by volume

19.  The method according to Claim 15, wherein said detecting and relating steps are

carried out by an automated instrument.

25

gy
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Lrrrerrerrerrrrrrrr Ms 16 WO 01/57239 PCT/ US01/ 02547  20. A kit for use

I n determ nj concentration of an analyte in a physigloaical sanple,
said kit con%?’féﬁggg: (a) a reagent test strip conprisi ng:PéT(%o%gzsﬂ‘brous
matrix; 5 (ii) at |east one nenber of an anal yte oxidation signal producing

system  a¥d (iAkit fortusé malsteriniag Hervohaeniratipn af@ndnalyteia a physjolagiical east one of

(i) a nea r -alning. sai d physi ol ogi cal sanple; and 10 (ii) an

anal yte s?%ﬁ%%f sg?@%ﬁb&%mgl t according to Caim20, wherein said anal yte
i s glucose. 22.(a)The akedgentdesdstdp agmprisingt ai m 20, wherei n sai d physi ol ogi cal
sanple is blood. 15.,23. Thr kiTtlt .according to Caim 20, wherein said neans
for obtaining said gllllysi %P%gl‘%‘& nx’sarrpl e is a lance. 24. The kit according
to Cl aism 20, wher ei gi)sai at lédst oreuneniber oftan aityts esidaion dighd Frddacing YstedSt r ument
for detecting a signal pr%duced by said signal producing system and
relating said detected %qgnal to the anobunt of analyte in a sanple.
FESTE" D TR E P TG " Uktlléakt dne hedvblyZing agent; and

(b)  atleast one of:
@ a means for obtaining said physiological sample; and

10 (ii)  an analyte standard.
21.  The kit according to Claim 20, wherein said analyte is glucose.

22.  The kit according to Claim 20, wherein said physiological sample is blood.

15
23.  The kit according to Claim 20, wherein said means for obtaining said physiological

sample is a lance.

24.  The kit according to Claim 20, wherein said kit further comprises an automated
20 instrument for detecting a signal produced by said signal producing system and relating said

detected signal to the amount of analyte in a sample.

LTl

17



