. WD 01/57510 -2 AUG 26Q PCTIUSQO /02465 ELECTROCHEM CAL METHODS AND

. anal yte

DEVI CES FOR USE I N THE DETERM NATI ON OF HEMATOCRI T CORRECTED ANALYTE AUG Tl
CONCENTRAYO @NS780 | NTRODUCTI ON Fi el d of the Invention The fpcainssoph2dehi s

i nvention is analyte determ nation, particularly electrochem cal analyze
determ nation |cLlar | ect.r 1 cal determ nation of

bl ood * anal yt egﬁﬂlfmig?%@%ﬁﬁ@%&%@hﬁ%&%m&%mm&| ui ds,

e g. blood or bl PETERMMECTION OF HEMATOYRIFCURREETES ANAY PRE' L ance to
y

today's society. Analyte detection assays find use I1n a varie of
applications, including clinical CONCENIRAKIONS ng, hone testing, etc.,
where the results of such testing play a prominent role in diagnosis and
managenent in a variety of disease 15 conditions. Anal ytes of interest
i ncludg gl ucose for diabetes managgrgRioDGOPIHsterol, and the like. In
response to this grow ng i nportance of analyte detection, a variety of
Mﬁ}lﬁaﬂﬂkﬂﬁbcol s and devices for both clinical and hone use
have been devel . type..of. met hod, that i.s enpl oyed for analyte
detection is ar;ﬂ]glq%g{ %@ﬁe’%&&\?" lsr?\g?lﬁt(?d’?%ef’ﬁm@ﬁ%’h PH&C\%@& elegtrochemisalis
i quid sanphigtei detepinition bid Mofe pRAGNIRhE QBGrdcReiial deberBliBtibh Bﬂ;ag cal
cell conprising two electrodes, i.e. a reference and working el ectrode,
wher e t he 288¥€8r odes have an i npedance which renders them suitable for

anper qget W CrkerdEAFUr enent . The conponent to be analyzed is allowed to
react dire‘&%—we‘c:h an electrode, or directly or indirectly with a redox

reagent to for mmlytodétditialh physiiogied A6idE! ). bodddr AR deriPedprodIRY N of

~

corresponding to the concentration of the component to be analyzed, I.e.
25 anal yt EVErTRTCHNIMPeTagae tp hedayys saristyb | Analyes detectioniabiapy findibretinnveriety

toi E . 1,C.a: | d t f
Parete Rt hfiRais| HER e MRS IRERET ERL bl E bl S QRN ©
bei ng assayedestmgpiay zpromonst tmlemdi@nbyiahﬁd/maﬁdgememfinav&ﬂ&yb@ﬂﬂ&&@{it of
t he le can be,a .source of analytjical error in the ultimte anal yte
conc Zﬁﬂ) af ?‘Zfﬁg%aéﬂ?litﬁg ﬂf’."ti“—ﬁ'it "@S‘Hﬁéﬁl”@?sﬁ A QF_B‘E?%-? @éﬂ?&ﬁ#‘é‘ﬁl Ch%&ﬂﬁ?‘eﬁ%ht
prot ocol s iieCin¥espdnSe &) Rls\préwh@ bt drich g?%hv:\ill}??_lgﬁﬁé ¥fda {151%@31{ gﬁ&a ed

tine-current transients, hematocrit’ can e e(%uﬂlbrat CHem stry

in the el detertinmrsaiosals 208 devieesdoobotk klinical hed horag/use Havebednadevelbed. ncr easi ng

Lhe ampl e Vi S@RRlpe dinddish (81 s embBSLERY oRliE Bebndis b Uekirblhefical ™
method. In such methods, an aqueous liquid sample is placed into a reaction zone in an

20  electrochemical cell comprising two eiectrodes, i.e. a reference and working electrode,
where the electrodes have an impedance which renders them suitable for amperometric
measurement. The component to be analyzed is allowed to react directly with an electrode,
or directly or indirectly with a redox reagent to form an oxidisable (or reducible) substance
in an amount corresponding to the concentration of the component to be analyzed, i.e.

25  analyte. The quantity of the oxidisable (or reducible) substance present is then estimated
electrochemically and related to the amount of analyte present in the initial sample.

Where the physiological sample being assayed is whole blood or a derivative thereof,
the hematocrit of the sample can be a source of analytical error in the ultimate analyte
concentration measurement. For example, in electrochemical measurement protocols where

30  the analyte concentration is dertved from observed time-current transients, hematocrit can
slow the equilibration chemistry in the electrochemical cell and/or slow the enzyme kinetics
by increasing the sample viscosity in the cell, thereby attenuating the time current response

and causing analytical error.
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transient. A second electric potential of opposite polarity is then
appl i ed tsample. cel | and a second tinme-current transient is determn ned.

The preli rE Hargtﬁtongerntration of the analyte (Q0)is then calculated from

the first nd time-current transients. This prelimnary anal yte

concentration, PaesdécualsdifonBdstihclvdd: 8942)192 kheWOWhLlga6sed by a
hemat ocrit correction factor to obtain the anal yte concentration in the

sanpl 8% where the hematocrit correction factor is a function of the
prelimnary anal yte concent ?I@%M@%rﬂm% current values (y)
within the tine-current tranSi ical cell. The.
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20  electric potential is applied to the cell and the resultant cell current over a first period of time
is measured to determine a first time-current transient. A second electric potential of
opposite polarity is then applied to the cell and a second time-current transient is determined.
The preliminary concentration of the analyte (C,)is then calculated from the first and/or
second time-current transients. This preliminary analyte concentration, iess a background
25  value, is then multiplied by a hematocrit correction factor to obtain the analyte concentration
in the sample, where the hematocrit correction factor is a function of the preliminary analyte
concentration and the ratio of 2 current values (y) within the time-current transient of the
electrochemical cell. The subject methods and devices are suited for use in the determination
of a wide variety of analytes in a wide variety of samples, and are particularly suited for the
30  determination of analytes in whole blood or derivatives thereof, where an analyte of

particular interest is glucose.
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20  further describing the subject invention, the subject methods will be described first followed

by a review of a representative device for use in practicing the subject methods.

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
25  vanations of the particular embodiments may be made and still fall within the scope of the
appended claims. 1t is aiso to be understood that the terminology employed is for the purpose
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.

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

ordinary skill in the art to which this invention belongs.

-
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While the subject methods may be used, in principle, with any type of
electrochemical cell having spaced apart working and reference electrodes and a redox
reagent system, in many embodiments the subject methods employ an electrochemical test

25  strip. The electrochemical test strips employed in these embodiments of the subject invention
are made up of two opposing metal electrodes separated by a thin spacer layer, where these
components define a reaction area or zone in which is located a redox reagent system.

In certain embodiments of these electrochemical test strips, the working and
reference electrodes are generally configured in the form of elongated rectangular strips.

30  Typically, the length of the electrodes ranges from about 1.9 to 4.5 cm, usually from about -
2.0to 2.8 cm. The width of the electrodes ranges from about 0.38 to 0.76 cm, usually from
about 0.51 to 0.67 cm. The reference electrodes typically have a thickness ranging from
about 10 to 100 nm and usually from about 10 to 20 nm. In certain embodiments, the length

4
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reference electrode in the reaction zone or arez of the electrochemical test strip is extremely
small. This minimal spacing of the working and reference electrodes in the subject test strips
is a result of the presence of a thin spacer layer positioned or sandwiched between the
working and reference electrodes. The thickness of this spacer layer generally should be less
25  than or equal to 500 um, and usually ranges from about 102 to 153 pm. The spacer layer is
cut 5o as to provide a reaction zone or area with at least an inlet port into the reaction zone,
and generally an outlet port out of the reaction zone as well. The spacer layer may have a
circular reaction area cut with side inlet and outlet vents or ports, or other configurations,
e.g. square, triangular, rectangular, irregular shaped reaction areas, etc. The spacer layer may
30  be fabricated from any convenient matenial, where répresentative suitable materials include -
PET, PETG, polyimide, polycarbonate, and the like, where the surfaces of the spacer layer

may be treated so as to be adhesive with respect to their respective electrodes and thereby
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interest include oxidases, dehydrogenases, lipases, kinases, diphorases, quinoproteins, and
the like.

The specific enzyme present in the reaction area depends on the particular analyte for
25  which the electrochemical test strip is designed to detect, where representative enzymes
include: glucose oxidase, glucose dehydrogenase, cholesterol esterase, cholestero] oxidase,
lipoprotein lipase, giycerol kinase, glycerol-3-phosphate oxidase, lactate oxidase, lactate
dehydrogenase, pyruvate oxidase, alcohol oxidase, bilirubin oxidase, uricase, and the like. In
many preferred embodiments where the analyte of interest is glucose, the enzyme
30  component of the redox reagent system is a glucose ‘oxidizing enzyme, e.g. 2 glucose oxidase
or glucose dehydrogenase.
The second component of the redox reagent system is a mediator component, which

is made up of one or more mediator agents. A variety of different mediator agents are known
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25 which the electrochem cal test strip is designed to detect, wh ﬁ 2004
representative enzynes include: glucose oxidase, glucose dehydro g@e,
chol est ewolo1ss$1er ase, chol esterol oxidase, |ipoprotein |ipaEbSIgRgeser ol
ki nase, gl ycerol -3-phosphate oxi dase, |actate oxidase, |actate

dehyd . QX I I | o TR ' i d ,
ur i Lase. BARE prOXE HERLE, RIMEER0C. MLEONR o RALIRE pRb el R BT o o

i nterest pieyighedisgine, thetienzyphendiheanethomifite, Db-dih@hyl€gppeiRaginbhe, )55t em
is a glucose oxidizing enzyne, e.g. a glucose oxjdase or glucose .
dehydr ogefighlaro-Tebesseqrprgoiepopeierdesvatives osBlgkbipydyb pemplexeserthesivn

di D \ ; : _ A
Vari oty of TIPSy d BELEL Ip s TRBoelts itfe dico R LanERR AL RIE 6% 57510
QCTRLS01 £i02ske pxidasé begiatbsadehydicganae: aré thefehpya dottonernithanesiabs of

et hosul phate, phenazi ne nethosul fate,. pheyl enedi am ne ,
1- met hoxyPasheHaraneeesharefersigyanides andths e net hyl - 1 | 4- benzoqui none, 2,5 -

dichloro-1,4-b i r dar i il 'rﬁ:ﬁm lﬁﬁ#ﬁ | WelY

conpl exes, rutﬁgﬁ?géréig&ggarrﬁ“e{? g?%gﬁgﬁt]ﬁg{elr?é elw?%atl 086 & gic’)‘?pfyéehgsk'\%here
gl ucose i ¢irrhdvman) Bitite mafic, imdleie gstiosphack, SGgbditatiersamnd dkeslke) 1Y e biheOsgents
dehydrogenase are the enzyne conponents, nedi a[t_ors f.. particular interest

are  ferrihaymay bepressiy mchide) dp@lenteations puch ge rilcumehionidg, andamagnesighit in t he

reactj,on L : ' t ' t ' mal i c,
o 0" oS, Bk RbeRh e AGE T syfocilns Sk ACTAR, Brachh, rERbAe, T 1oy
be pr esenSilweickomd, andiRhabeios statdhiiingnagestschclags atainon, socmlse, ardhdlose, amainitol,

magnesi um Jd%ﬁchl ori de; pyrrol oquinoline quinone; types of surfactants such

as Tritor®ON&EBYe: Tetronic, Silwet, Zonyl, and Pluronic; stabilizing

agents such asTrd RHB% FeagSMGYRER is EérRhAY Phlent AN fHR.  ThettthunBCdfeRe. The
redox reagent systemisS generally present in dry form The anmpunts of the

vari ous CYATIOUR ePMBOTeats may ary, wherethelamognioefenngie eamppRentdypiclyaanges

typi cagl | yo.ranges, .1 0 o] I 0. gl u from . o]
Sy B SHE APRE BRI Uiyt o a8 Thome L g phe RIERPHAROL D
5 to 1000conipdnentsypically rafigedfiawation®d 1d Q0GPMMYMeuall fonDabony 96 aerPOEMM.

i ntroduction, first and second tine-current transients are obtai ned. The
first and secokrilovmgsasmple Birpdugtionsfishand seeendsimeFurEsat Hansigis ghepgtained.

CorLar ThERAYLf s St e SUp SR R OE L)
second pupcesiahrcethapgll amtotiserviripethe ehdnge imdeurieet oves alpediod of fimre ircthe celhiln
RN S VNTENT eE Ee E
cel I, €. QraRRhiesdobddRredORKkte, ARGirétiftne-current transient is obtained by applying a
constant electric potential or first pulse to the cell, e.g. between the working and the
reference electrodes, and observing the change in current over time between the electrodes,
i.e. change in cell current, to obtain the first time-current transient. The magnitude of the first
25  applied electric potential generally ranges from about 0 to  -0.6 V, usually from about -0.2
to -0.4 V. The length of time over which the current between the electrodes is observed to
obtain the first time-current transient typically ranges from about 3 to 20 seconds, usually
from about 4 to 10 seconds.
The second time current is obtained by applying a second constant electric potential
30 or second pulse, typically of opposite polarity from the first constant electric potential, to the-
electrodes and observing the change in current between the electrodes for a second period of
time. The magnitude of this second constant electric potential typically ranges from about 0

to +0.6 V, usually from about +0.2 to +0.4 V, where in many embodiments the magnitude
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ref erence el ectrodes, and observing the change in current over tine
bet ween t he electrodes i.e. change in cell current, to obtain the Al

ti me- cur mambikssansi ent. The magni tude of the first 25 app! ipetnsEoe02465 C
potential general ly ranges fromabout 0 to -0.6 V, usually from about -0.2

-0.4 V. .The |ength whi ch th th
el et r ode o P SHERT I8Pt BOUeERA B e e 4 e Pagiiide Gl hediie rdicPanatl

typi cal |y ThaRe@nd ireehaRRaUypidaily Qardls BEMOIBES: 1 tbsua&écundsf ﬁﬁﬁll?%lﬁt 5%11{91 0

seconds. The second tine current I's obtai ned by applyihg a second const ant
el ectric poeeondsaBy obgrong tecbangeputsresnt bgtprecmthewlamtrodq:mm&rﬂas sobad i ty
fromthe f|r onstant el ectric potent elecérodes and

obser vi ngpf"ﬂ‘e téfﬂ&ea PSR PP e ﬁ%ﬁ%ﬂ“?‘ﬁre‘h %'LFFSE?EE“‘F r a second peri od
of tige. The rmaewbrmemrefpemu$e®ee@mo&ﬁﬂsﬁ@ﬁhueﬁ@ﬁrsf Outl%ugrhg'cunem

typically ranges from about +0.6 V, usual from
V, where manmm;; aerdbmlbméahcs/etdseelna@lyrshuden Eem émblﬂﬁlﬁmﬁs Iﬁsﬂd:BG 2004

PCT/ USO 2465 | t th
megni t ude® SRBR, HellSil RO o 16 el 6 Sl the by BT RANT he-girent

typicall Ytﬂaﬁﬁﬂﬁ&sfléﬁ%ﬁ%ﬁht 10 $eord?, &ﬁ‘ﬁﬂ&nﬂ% thit® st Y0 kécmi B Rhor UsBally?
seconds. By observing the change in current between the el ectrodes over

this secoh’dSﬂ]@Erab@et UfSBF(PIldé a second time-current transient for the cell

(et Ena secomte PrRetaih Pl biefTmBBhA0E 1§ SUhG B ehtdibilsd stebha L' o' ' ©
rel ativel yurgéitfandibntS Sobiahedl BTHRASTHEER Move, folefdtfihe: RIYIRNAMRBleS, ofthe t ot al

anount of tine reqwred to obtain the first and second ti me-current
t ransi ent slefigoghemical hdlrusadmmhe Subjese osthdds; and(b) # preliminant anglytemngentpdion
seconds ap |l ess thaln about 14 seconds. 10 The next step in

sual |
t he subj ecﬂf‘ﬁ&"ﬁgﬁ% t%SSIH% “f#@P"Bbserved first and second tine- current

transients, obtraé OfghbisSy Qﬂ?lﬁ Yédif ehePddBié6y mbBodieik Aeffiedqo dé%b&hﬁéd@(ah%ﬁ' ey
of the el ectrochem cal used in the subj ect nethods; and £1h
ithe

preliM naraifthambbgroehe@uwéeﬂt fromiidgalityf By waiof heckigyauadoft shavldrbe ot

sanpl e. v |able I e su ect fined to
descri be Ye*é "Z‘i@‘?péf’? IX g%/r ’?“ﬁg g eq%ggrau?? Bﬂf 98&%%". ty. By
way of bagdaetici e completdBufbr@ therdUreKE firded uiM: fAhéRRbAHREBns WYt b¥ingnder
i deal conditions, i.e. reagent equilibration and glucose reaction are

conpl et e ehpeke wﬂe:aesmhc)fatmhe de\rmtstfropwloselmtﬁmylucﬁf Tk oumeratordiftriipaefinedt
cause the r iate fr.on non val ues

LIRS ER TN e R T A I N
appl i gt i g cefl, ilehBreaREQnchie! £ -4 'oPtlrﬁ%&ﬂfd'tﬁ‘!lle-&ﬁrent transient. The denominator is
defined as the average current over a short time period near the end of the first period of
time, 1.e. near the end of the application of the first electric potential or first pulse. The short
period of time from which the average current is determined typically ranges from .2 to 2
seconds, usually from about .2 to 1.5 seconds and more usually from about .2 to 1.25
25  seconds, where in many embodiments the short period of time is about .3 second. The
average current is determined at a time near the end of the first time period, typically within
about 0.1 to 1 second,. In certain embodiments, the vanable vy is described by the formula:
Vine/ipp
where:
30 iss is the steady-state current of the second applied electric potential; and
ipp iS the average current over a short period of time near the end of first time penod,
i.e. near the end of the time during which the first electric potential is applied to the cell. For

example, where the first time penod is 10 seconds long, the average current may be the
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20 the cell, i.e. predicted value at t=cc of the second tine-current
transient. The denoninator is defined as the average current over- ahghdilt
time perwodisesio the end of the first period of tine, i.PCHESHRHES end
of the application of the first electric potential or first pulse. The

short periQgde eém%,ﬁ WBnf £ 9 Whi hoddi&f BES0AGEordUbhEPriddS wittthe i) edeond
typically ranges from.2 to 2 seconds, usually fromabout .2 to 1.5
seconds aimck paviod OUs seabhgs oo theadndutf thedfirstatinie pENAB s ec dysdsentighed abdva, thrany

enbodi rrer}ls the short period of . tinme is abog}t 3 second. .The avgrage
current ESIHAH ESGANALIMEATUTIENt FaRSIRESATe pine CBRIPYE] 1Q IRDVE A Prglinupary apalyteod,
typi cal l L5 b @at?lgél% I fobr @R ogdy he
vari abl e)éﬁﬁ\% S g%%rl e rglile]s?ﬁ] 1efbor gg}e(%:lb%@g eﬁgggﬁﬂafgieirﬁ?gﬁ?aﬁg

st eady- staatlgteconcentrationd istdeteremed byl usipp Hieddll@vagtenatiopot ential ; and i,p is

the average current over a short period of ti ar the end of first tine
period, i.e. near the end of'glﬁésrilr?e‘gﬁ’ﬁﬂﬁ%ge%ﬁc the first electric

potential is applied to the cell. Fo;7me, where the first tine

period is 10 seconds |ong, the average current may be the 8 WO 01157510 |

I(, - 25whats 2 O4 PCr/ SO 24 average current from8.5 to 9.5 seconds of

the 10 second . |l ong perjod, which_is a 1.0 secon tinme elri od 0.5 .seconds
Res we

i
fromthe end o 5tiReSPRGYstate Fﬂ%erﬁé?lf%n%pm’émqrb Sbe SAsBULeleftRS potenpdly  5ng

secong ti rre-Cwﬁgtﬁ@he’améﬁ%gwﬁrsﬁisaiﬁma%%ﬁyrﬁei to derive a prelinmnary

anal yte concentration value for the sanple being assayed. In many

enbodi ment s, his the diffusion aveffiGerd ndthe cellcwhere tup aesfomert snaydeaietdrmangdby

usi ng the foll owi equat i ons: addd,) =i~ { | + 4 exp(-4rt2Dt/L2 ) } is$
=2 FADC%q_mi:WEérﬂggil% 'iesh&'ﬁi_'?t ead¥-state current follow ng application
of the second jefseed dpaberpitigfRtd:al ; 10 i is the measured current which is a

function of time Dis the diffusion coefficient of the cell, where this
coefficient mays the tihetfer theapplicanpraf the 2K electriq patentiphwhered=0 for the
J(xt) =z M)/ dxe L is the spacer thickness; t is the tinme for the
appl i%a?ﬁ’%%n)@)'f’gtoﬁtehefu%eel ectric potential where t=0Ofor the 15 beginning
of the pul se @, it tetphediniinay concemrytioncwfeininahtté;on of the anal yte;

F is faraday’s constant, i.e. 9.6485x10*C/mol; and

A is the area of the working electrode.

20 Using the above equations and steps, the observed first and second time-current
transients are used to determine the variable y of the electrochemical cell employed in the
subject method and the preliminary concentration value of the analyte of interest in the
assayed physiological sample.

From the determined variable y and preliminary analyte concentration value, 2

25  hematocrit correction factor is determined, which hematocrit correction factor is used to
obtain a hematocrit corrected analyte concentration value from the initial or preliminary
analyte concentration value described above. The hematocrit correction factor is a factor
with which the preliminary analyte concentration (typically less a background value) may be
muttiplied in order to obtain a hematocrit corrected analyte concentration value, i.e. 2

30  concentration value from which the hematocrit component has been removed. The
hematocrit correction factor is a function of both the preliminary analyte concentration vaiue

and the vanable vy of the electrochemical cell.



F is faraday's constant, i.e. 9.6485 x 104C/ nol; and- Ais the areAa of
the working electrode. 20 Using the above equati ons and steps, t hd AUG 1004
obser vedyld gigdysnd second tine-current transients are useg¢CTmSIEOBSSH ne
the variable y of the electrochem cal cell enployed in the subject nethod

and the prelimna concentrat.io al of . the, anal yte of interest in the
assayed Bhys : gi‘a_%fn%rg?mgrétrﬁﬂr%e; h‘lﬁ %ﬁ%\é’{ ﬁlga? 6% b WPWBE"’% ﬁiﬁlgre@l’]}}"%d |
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is determ ned, which hematocrit correction factor is used to obtain a
hemat ocr i mayks eroploger @rihe yutgect orethods.rQne dass wh hepatbergraorisetiomiattios thatrfind
prelimnary. gnalyte concentration val ue descri bed abpve. . The h crit
ort ect | QeI OIS HAPARA 157 (ROsk Lh AP VB BOBT TR R AL ot Cor ¥
concentr at.| LY Vi : . il plied. in
or der gt Oaalggggl é%ﬁgﬁnﬁdo%érﬁ? §%%Irnlr@?? gg@gﬁg ;éteuél H%%)ar:]m %ﬁf ?@Pﬁ‘%‘@"&%@‘?&ﬁ . e.
30 concenjahiki Tie hmkaterit rc@f?edﬁﬂrﬁfﬁctbhgu(@@,nﬁl B efeimmedpsing tHe fBasuibeen
removed. The hematocrit correction factor is a function of both the
prelimnary anal yte cef€an Facthacopedntrationda. tBrskground blalwey of t he

el ectrochegmcal cell. 9 WD 01/57510 - 2 2004 PCT/USO1 /02465 An
hemat ocr i'¢'°¢ % ivre g@taaﬁlﬁmag&lggm, ﬁ@ﬁhﬁ {1} BARYENGRAments cquals;the na?/y

concent r gl : I hESS 1@ y | |
oot or " il Yladfusd & ddlerhfiRd SRR JERHP Spiits I Run Ao BRESBAVIE
of hewat anodd 22A(aedescoimed iadi. 8r BatertdNo. 5, H6B, 76 theidisclomerefiwjhinhtis herethods ar e

th t hat der,i f ath i i | h of Qo,
1 %obt &1 dRePTPOBIEA B ERTSeR] Gdga P o e 2 kA profi Falb £ o a2 el oy X
hemat ocr idaes \Sﬁhéiﬁﬁocﬂ_t]t&rﬂ‘é@m ﬁ@{dr%%:@%)i@my ieaﬁmil‘oagt»ﬁrch(f{: é@%ouﬁﬂ%%é

determ ned using the fornmula: ct( =actual concentration/(

Y
- Backgr ounnctigalthas )mipireizescthe pppebetwien e prrdicierhangastiyab dgb usesseg. thg CO, y) in

many enbodi nents_.e s. the I e..congcen [ ] ' t he
Vel | ow SOPRIBCTHSER b HEg Cre o2 oAb BB affor Pt b B b B |
U.S. f3at ahé sitfect methtfai8is/60 the di scl osure of which is herein incorporated
by reference) divided bi/ the C, less a background val ue .g. 22 ng/dL).

This class of hemat ocH{(©-6637} &4 ME6TatGoV ohfé‘ot‘ﬁ%%la(ﬂweequat i ons whi ch
fit a snooth rface. - function th t

plr edi ctS ed andSjﬁgfﬁﬂmﬂfﬁutgg%Iglg'%togngéoqrgﬁ‘eIdrgé’é%%r“%a {r}r(gnn&;#%f%%ﬁc\gﬁﬁ tr?]t1 rﬁ%. One
r epr esentsabjemaniimiiah obe pteligtidre ahdl@e corehoatidn@,) 45 detamied abbve, lds khe

subj ect nethods is: . L ) .
background signal value, 1s multiplied by the hematocrit correction factor. The background

20  value that is subtracted from the preliminary concentration value depends on the anaiyte
being measured. For glucose, this value typically ranges from about 0 to 40 mg/dl, usually
from about 8 to 25 mg/dL, where in many embodiments the background value is about 22
mg/dL or is 22 mg/dL.
Generally, the following formula is employed to determine the hematocrit corrected
25  analyte concentration according to the subject invention:
hematocrit corrected concentration = hematocrit correction factor x{ C, - 3]
where
B is the background value; and
C, is the preliminary analyte concentration.
30 -
The above described methods yield a hematocrit corrected analyte concentration

value, i.e. a concentration value in which the hematocrit component has been deconvoluted
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1/((0.6637) + ((4.9466*In(Q0))/ Co) + (-0.4012*In(y))) In deterriri ' t he
hematocrit corrected concentration of analyte according to the” sﬂb}@@t

i nventi Qg of/Bs@pr el i m nary anal yze concentration (Co) as @eTarsei/nmds above,
| ess a _bac?ground signal value, is multiplied by the hematocrit
correction factor, The background 20 yal ye that..is subtracted, fr t he

or el i naky FEBREEh A= Ahs 1oV SREBRAI SR FEVidh Br i deoBale 1giueh Al od.

or gl ucosgcedthli | i@ A about 0 to 40 ng/dL, usuall
from abou‘f%%g tohlgg\é%}}é(c?f%gﬁnlgfﬂéé %ég{ many °e%1%é§’g? ments the backg?ound val ue y
is about 22 nijicibove comp@idtionp cteps Githe malidcy methiod nfay|be @atomplishedmbraiis
enpl oyed to determne the hematocrit corrected 25 analyte concentration
accor di n_gort‘Bmc“BE t%‘bﬁeég@niaH\Pgﬁffid(ﬁ?mWé‘H%f”G@}si WhEBFr}'EE?Ye%"IE‘?ﬁ‘E@H” Y6n =
hemat acri ge a%%’ftﬁ’ﬁ&t}&@ Qox{x@ﬂn%rméﬁks,ggcﬁ ad i3 HedtRBEEn Ldnettid @itk fick@bpend val ue;
and C,, is the prelitmnary~analyte concentration. 30 The above descri bed
nmet hods ydesicds distiessed below] is obimterested anal yte concentration value, i.e. a
concentration value in which the hematocrit conponent has been

deconvol uted 10 WO 01/57510 - 2 AUG 2004 PCT/ US01102465 and renoved. As
such. thepphpere descri bed nethods provide for an accurate value of the
concentration of the analyte in the sanple being assayed. The above

C(ﬁnput ﬁt i (ﬁnal Alse psoaded tyethe sifjjest inviepndioate mgﬁfb%fa&fdﬁrl’ﬁqu%édhwl?ﬁﬁi ly or
t hrou the use of an.automated. computi ' odi nent s
t he ugje 1Y ’Oﬁnﬂé%?ucg’ﬁﬁtjglﬁgasoﬂﬁwm gyE@gﬁ%@ﬁ%ﬂl@ﬁroggﬁfcgll%@gé@ﬁﬁ%g@n

connect i ofenydtbdtiticbfresi®cSidentrafin oTaa aflilpeuss phiysinddgins] sansplefThentpeast .
DEVI CES Also provided by the subject invention are mater.ﬁ for use in
3

practi ci ngetereyRigtanelud® (anvemearsfor aprlying s fisst lectat apentigldo e i cal | y

meters Ol ARALAITET Ll it WhidHAg Uhbg nhdWoen REERLAM E rf@bUrRGcRH current as
yte 1n a ph b

concentration of an ana si ol ogl cal sample. The Subject neters
t ypi cal | ya funeticidef tithejo ebtaimarfsstitone-aypény tragsient;f (b) stmeahefor applyingrsaednd] to

| ectrocheni cal. cell into whi. | _
o e el L L M TR D R
i me- cur r @¥bedih 3REERRMImd-Blrredt BRG] () a3Rahy fon de@maifiiag@acpreliminary analyte

concentration value and a variable v from said first and second time-currents; and (d) a

means for removing the hematocrit component from the preliminary concentration value to
derive the hematocrit corrected analyte concentration in said sample. Means (2) and (b) may
20  be any suitable means, where representative means are described in WO 97/18465 and U.S.
Patent No. 5,942,102; the disclosures of which are herein incorporated by reference. Means
(c) and (d) are typically computing means present in the meter which are capable of using
the measured first and second time current transients to ultimately obtain the hematocnt
corrected analyte concentration. As such, means (c) is typically a means that is capable of
25  determining the preliminary concentration of the analyte of interest and the variable y from
the first and second time-current transients using the equations described above. Likewse,
means (d) is typically a means that is capable of determining the hematocrit corrected
analyte concentration using the equations described above, where this means typically
comprises the hematocrit correction factor.
30
The following examples are offered by way of illustration and not by way of

lirmitation.

11



15 electric potential to the el ectrochem cal cell and neasuring cell
current as a function of time to obtain a second tine-current t'r%ﬁﬁﬁ%[m; :
(c) a nmegns determining a prelimnary analyte concent i e and
a variab @‘S’/’E%’Bm said first and second tinme-currents; andi;%g@’dﬁ?rke%ns

for renoving the hematocrit conponent fromthe prelimnary concentration
value to derive the hematocrit cEXPERIMENG®M| yte concentration in said

sanpl e. ans ﬁ)é aé}ld (_b% maétZO be any suitabl e neans, where

repr esentat i veLlsEdAehesred! det StumBy¥rARYD 97/ 18465 and U. S.  Patent No.
5,942, 102; theadi j e WA by reference.
Veans (6} and {5 aoeuEe R b Elnetiie BELES MelAG0A HALAOEA ity
whi ch ar esaodwirhloenbgurasomgas priparedasistiess. fThesbp byer SRBORML §tiifRvas dgofNt
transients toegl timtely. Obtgid@ét he hematqcrit corrected anal yte

concent r aPRBAred AMylag tRp- Thedn gyer wag § gpetlesided adhesive vatea pynshebhole| e of
25 det er ng.p g i f e f..l.nterest
and the Vo St heeSuloMBal ¥r 600 TRR phAle hofwlel et RyP ntaPRL

usi ng t heestqugittiranist drdboutlebetinadinVEhe boitkmviaysee of theren stripdvad sputtgredcal |y a

means that .is ca o] etermning the hematocrjit corrected analyte
concentr d{aiuﬁq?luﬁ‘s‘ﬁﬂg;yfaﬁe’& égﬂh Bﬁeﬁ?ﬁé’ 3’88% &34 guepsy HS@@!’%WW QQivas fepepited

typi cal | Yon the pRIddRGA S%ﬁ}gérmmggri t correction factor. 30 The foll ow ng
exanples are offered by way of illustration and not by way of Ilimtation.
11 - 12 AUG 2004 WO 01/57510 PCT/ CUSO /02465 EXPERJI * ENTAL 1.

El ectrochem c Test Stad p Preparati on An el ectrochem cal test strip

consi sting of r%{ﬁna iﬁ"@%ﬂ“?ﬁ%éﬁ%des oriented in a sandw ch _

confi gurati on Ffsafd SRehetmasufréit tanSientd RR atRihbep¥Ldiffefent fenfi&Sanyild bp Was
a gold 5 sputtered Mylar strip. The mddle | ayer was a doubl e-si"ded

adhesi ve gl#qose sonsgnEaizan and hematesrit Werteiohtainadies follaws. Sempleovas appliedrtoahe The

punched L i i . | ar .inj.et _an

bt ot cagiin e abnaleh okt holital o BROREH pelif b REEBhin PPyl then

pal | adi urfollsweéd/byea secAnd phise of +0.EV forcypetiod f 3a6d 0gketds ewherb b gleawsd: PQQ
was deposited . on the palladiumsputtered surface. 10 I'l. Generation of
Exper i nerﬂoéﬁ““ﬂétaécWitgést’S"‘ridO&l&ﬁﬂlfgelF‘FtFﬁé‘eburrent transients for a nunber of
di fferent sanples varying by

II.  Denvation of Hematocrit Correction Factor for Glucose
For a wide range of glucose and hematocrit values measured as described above, C,,
20  the variable y and a(C,, v) were denved.
C, was dernved using the equations:
it) =is { 1 + 4 exp(-4n°Dt/LY) }
s =2 FADC,/L
where
25 15 1s the steady-state current following application of the second electric potential;
11s the measured current which is a function of time
D 1s the diffusion coefficient of the cell, where this coefficient may be determined
from Fick’s first law, i.e. J(x,t)=-D ““*Y/,,
L 1s the spacer thickness;
30 t is the time for the application of the 2™ electric potential where t=0 for the
beginning of the pulse;
C, is the preliminary concentration of the analyte;

F is faraday’s constant, 1.e. 9.6485x 10*C/mol; and

12



gl ucose concentration and hematocrit were obtained as foll ows. S%IUF W?S
applied to the strip which actuated an applied potential of -.03 (; a
peri od oWwokd/ssssoonds whi ch was then 15 fol |l owed by a secoMETASHEO2HF +0. 3V
for a period of 3 to 10 seconds (where these el ectrode potentials are

Wi th respect tq: I l,LI1. Derivation of Hematocrit
Correction Fac’?‘éénﬁgg& l}géogg %grg%}idﬁede range of glucose and hematocrit

val ues neasured as descri bed above, Co, 20 the variable y and a(C0, vy)
were derived. Ce was derjved using the equations: i(t) =i. (1 + 4

exp( - 4r r 2pg Yariable v was denived ysiisibr BQUAHERe 25 i., is the steady-state
current follow ng application of the s_eco/nd electric potential; 1 is the
measured current which is a functionof*t'i'e D is the diffusion

coef fisCi eherpf the cell, where this coefficient may be determned from
Fick's first law, i.e. J(x,t)=-D dC(x,t) /j L is the spacer thickness; 30
t is the tine ios thetsteadyslatecarientrofahe saeondapplied eleetric potsotidmir isedonvipetse; t =0
for the beginning of the pulse: Co is the prelimnary concentration of the
anal yt e; is faraday's constant, i.e. 9.6485x 104C/ nol ; and 12 WD

01/57510 A is {1t KRra0k chiiént Boars 5 @619, 559¢6drls f theh® sw%iag g&id@; duri4@Svhich
derived using the equation: vy is,/1pp 5 where: - 2 A 004

PCT113S0 the fing puise was appliedst eady- state current of the second appli ed
el ectlroi c potential or second pulse; and i,P is the average current from
8.5 t0 9.5 seconds of the 10 s long period during which the first pul se

was appl i@, Hova(determined\iing dt@umicied usi ng the equation:
a(C,, Y) =YS!I concentration/( C, -22 mg/dL})
where YSI is the glucose concentration as determined using the Yellow Springs Instrument
glucose analyzer model 23 A (as described in U.S. Patent No. 5, 968,760 the disclosure of
15 which is herem incorporated by reference).

A three-dimensional graph of C,, y and a(C,, v) as determined above for a wide
range of glucose and hematocrit values was prepared and is shown in Fig. 1. A simple
equation fit was then performed on the graph to define the surface. The residual of the fitted
data was monitored to ascertain the quality of the model equation. The empirical equation

20  was found to be:
Hematocrit Correction Factor = 14{(0.6637) + ((4.9466*In(C,))/ C,) + (-0.4012*In(Y)))
The above correction factor was found to be valid for those situations where the y >0.7 and

C, >40 mg/dL.

25 IV.  Comparison of Hematocrit Corrected Values to YSI determined Values.

A prediction data set was generated by testing several glucose strips with a wide
range of glucose and hematocrit levels. From this data a hematocrit correction equation was
derived using a model which fits the terms C,, v, and a{C,, v) . 1t was found that using the
hematocrit correction equation on the prediction data set causes the majority of data points to

30  fall within +/- 15%. It was also found that the bias of the glucose results to 42% hematocrit,
indicating that the hematocrit effect on this data set is minimal. In order to confirm this

algorithm, another batch of glucose sesnsors was tested with a different blood donor. It was

13



a(C0, y) =YSI concentration/( Co -22 ng/dL) where YSI is the gl_i7|c ﬁ
concentration as determ ned using the Yellow Springs I|nstrunent @E Q%se
anal yzer nodel 23A (as described in U S. Patent No. 5, 968, 760 th?

di sci osuMOB¥5731& which is herein incorporated by refer encelCT/RS0102465

t hr ee- di nensi onal graph of Co, y and a(C0, y) as determ ned above for a

wi de ranfmindfthalthealgerihnostiiewateo foi thy AbmescheeTaer Ramathed Bthldgous fPa 1 N
Fig. 1. Asinple. equation fit was then performed on the graph to define

t he surf ab¥CTPHEMESSi dual of the fitted data was nonitored to ascertain
the quality of the nodel equation. The enpirical equation 20 was found to
be: Hernatocrit Correction Factor = 1/((0.6637) + ((4.9466*In(C0))/ Ca) +
(h 0.4012*1 n(y) Yhe ﬁm rehﬂx\sh en@g'rstmidg@arggﬁafaow thu??bﬁmléﬂﬂeﬁt@o oVigkd £ forf
those situatjon ere t >0.7 an >40 mg/dL. 25 1V, npari son o
Her natbcr F‘F‘Pt&ﬂﬂﬁM@qﬁéolft@n\asﬁlmaoeﬁwman valhesis whichhesitearit derivedt a
set was ¢ ; : I . u I i L de ange of
gl ucose aﬁg&{ligﬁl#})@ﬂﬁ tg\l}@%ﬁéﬁéi?éﬁ}]%a%hsﬁgglfeasﬁgfetﬁ@mngk%%I té’&é‘% ?ré@}ei on
equat i on massurahent of dmesungnietransitets, ey afayfbietpractibed with rlatbely implend a
(C,, 7). |t s found.th sing th hepat ogrit, correction equation on
the predi ‘E'F‘ftfﬁv‘\Flgﬁra’Pa‘u ceg. d@'&"ﬁ%& wﬁy Wﬂpgaﬂaﬁe Wwlvmespgedibe emplaygd pad |

Wi thin +1pglati {-fa ' of, : sults to
4206 hormt iy oy dblckiBRy AR SpBRIdedThe hoh, M fbig puch HEPREG DL (21 ' s
m ni nifl . $igubeagbeontgbwtemftiorthe ami s al gori thm anot her batch of gl ucose
sesnsors was tested wwth a different blood donor. It was 13 -7 MA 2004 WO
01/57510 PCT/USO / 02465 found that the algorithmstill corrects for the

hematocrit ef ARghblidationy@ianfientd\éHedaPitss ipeciibfionRé herin ihidgbaga by The
above results and, di scussion denpnstrate that subject invention prgw des a

5 sinpl e HACNSEREHfeareh indpriduabpehlication efmatsnt sveraspeeificaltandrindiwidually i n whi ch

hemat ocr i 4 j . ' tirgll ¥y i el y.elinnated. As
the. subj cpioaey YEbe ifbiBfabfur tgeRt e dtalin Sl Biblicafiol ictol 1} BShre

t r ansisent gnortthehe filing daee prdahbildarbt be ténstrabdihs seddmissiompihat the lpessthitasveativs al
devices. Furthernore, only small sanple vol unes, need be enpl oyed and

rel ativel ?“ﬁh‘f"é’ﬁlggé%we‘?’it npublicatiop by atueof PEGE HIVERPRN. subj ect i nventi on
represents a 10 significant contribution to the art. Al publications and
patents cited in this specification are herein incorporated by reference
as if each indMﬁlQ!lghlth@EmgminmntimhpabmtdesmdeM€ detail by wanaf

| ndi vi duaihh?(ration 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.
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i ndicated to be incorporated by reference. The citation of any publication
Is for its disclosure 15 prior to the filing date and shoul d not be
construed as an admi ssion that the present invention is not entiddg to
ant edate such publication by virtue of prior invention. Al though the-

f or egoi ng WIWLR@?@ described in sone detail by way of

I llustration and exanp ffor purposes of clarity of understanding, it is
readily apparent to 20 those of ordinary skill in the art in light of the
teachi ngs qf thisnplemdanbi 9 | : and nodj.fications may be
made thereto wthout, depar%{lcltrflﬁg]_%fgg%b%ﬁgg%ﬁ%%%g?d%%?g‘%a OR ﬂgan aa‘}f‘i’éﬁded
clai ms. 141®aphysiological gample, saidimethvibearsprising: A met hod for det er mi ni ng t he

hemat ocgit corr ed iFPshR - . I n_a physipl ogi gal

sanpl e, said rreﬁ?t)d clorrpri {s}fgag‘ha 35}'()%0]%?&?0 h%’fleﬁgmﬂga%l %‘F@?Fﬁ?'ﬂ%ﬁt&t?“

sanpl e i nt 6°BRT¥P8ct rochemi cal cell conprising @ (i) spaced apart working

and reference el ectr gges; i : tem cqnpri sing an

enzyme and a nedi at o(rqg (tg 5?8%?@‘?‘@ﬂgﬁ??ﬁdﬁﬁifﬁgﬁeﬁ?‘%{‘%&gg&ﬁﬁi al having a

first polarity to sail® r eAdedTeagam gysitem spmprieiag an engyreednd g mediandr; as a

function of time)o abbisinp @fifst EleburicipBRntitl FiHe o EABRIERY jo L6 r@RELY N0 2
‘ arrto sa ell,

secon | e Lc.potential ‘having a second [l C _wherern said
secon&fpoﬁéeﬂ Ffﬁdi %F‘#Ec‘éﬁ?’g ¥t &“CHBPeﬂfi‘F?? 1o, Rhtaib astinst tignecarrent
current astrandiemicti on of time to obtain a second tine-current transient;
and 15 (d) deri yiyng |i m par nalyte concentration fromsaid first
and second _ti d-)c_ur?E@Wr%%%&%te?@g}%a?%gyﬂ%w&iﬁ%m&@l s nary

anal yte coffled¥hereings )

ecand pblaniky sooppsitey adid dirkty paattityrand eidakuriyy E€Ct i on

factor 10 elrdnvas 8 Faltiof GRIRRI bbfl § SLbhllylAhKeR viRSENLGA! | o0 10 sald
sanpl & 20 V\/nerﬁﬁy tge.hemat oci_rl,t correct ea conc.enttra o] fj sai d anal yte
in sai® sanpl e Ws J8ERYHE AdFcliminaryanalyde eengenirationdiron said fGstand secomher ei n
sai d henat ipeicurrent tracienenaddct or nodul ates the prelinmnary anal yte
concentration eréue Lk gmove' Idhe emat ocr:ia]t 25 derived conponent of said
prelininary analyte ConcenteaticobfSyRingey aalyte,concentpptignlessop dpkgrownd ai ns
1 or 2, whvales By gahematentacwosctivon dactoetd detive said hematocrit corrected analyte
concentration in said sample;

20 whereby the hematocrit corrected concentration of said analyte in said sample
is determined.

2. The method according to Claim 1, wherein said hematocrit correction factor
modulates the preliminary analyte concentration value to remove the hematocrit
25  derived component of said preliminary analyte concentration value.

3. The method according to Claims 1_or 2, wherein said hematocrit correction

factor is a function of said preliminary analyte concentration and v of said
electrochemical cell.

30
4, The method according to Claims 1, 2 or 3, wherein said physiological sample
is whole blood or a derivative thereof.
5. The method according to Claim-1 4, wherein said analyte is glucose.

35
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factor is a function of said prelimnary analyte concentration and y of
said electrochemcal cell. 30 4. The nethod according to Clains 1, 2 or 3
, Wherei n said physiol ogical sanple is whole blood or a derivat.j

t hereof. 5. The net hod accordlng to Cairn4 4, mhereln sai d a#aX@igmﬁs

gl ucose. 35 15 : 0
Bar-EH r 3668TQ Vv9 fl'am o]
AUG 2004 SQ@QﬁE@ﬁ%fatlen in said sanVIe 10 deed;
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15 Gse in said sanple is 4-3-.6. The nethod according to Claim2 5,
wherein said hematocrit correction factor equals: J!((0.6637) + =
((4.9466*In(C0))/ Ca) + (-0.4012*In("y))) wherein: 20 Co is 56?@UGZM4
prelimnary concentratron and 7 is said varrable current ratio of sar
el ectrochem cal terpplyink-dfecohBRldERid : - i
01--sal g sammlee. i

wherein saird I
Fl ee pia au aeeé€ Ao na T =¥ 08
concentrat | a physrologrcal sanple accororng 0 any
the preceding clarns, | T conprrsrng X (a) nmeans for applylng a
first edectric femmitplnghaidpelimitd o SdrebedR "

cel | conpr g0
of tinme to obtarn
second el egagt+prey

el ect rocheg@,&gﬁ&&%‘hnw%‘sm d second poI ar | ty is opp05| te sal d f| rst
17 - 2 AUG 20 polarity, at maasurrng ceII current as a function of tinme
to obtain a secHhgrabyrihe : d-earcen M@éﬁgﬂéﬂ@a
prel i moar Jetaimhyd.c concent rat I on vaI ue and var| abI ey fromsaid first
and second tinme-currents; and 5 (d) neans for renoving the hematocrit

conponent from sai d pr elim nary concentratron value to derive said

13-6. The method according to Claim—32 5, wherein said hematocrit correction

factor equals:
| 1/((0.6637) + ((4.9466*In(C,))/ Co) + (-0.4012*In(y)))
wherein:
20 C, is said preliminary concentration; and

v is said variable current ratio of said electrochemical cell.

M7, The method according to Clairn—13,—wherein—said—preliminaryplucese
Acentration aid-sample—is—greater—than mgfdb-_any of the preceding claims

25  wherein said first polarity is negative and sajd second polarity is positive.

30 368. A meter for amperometrically measuring the concentration of an analyte in
a physiological sample_according to any of the preceding claims, said meter
comprising :

(a) means for applying a first eleciric potential having a first polarity to an

electrochemical cell comprising said sample and measuring cell current as a function
35  oftime to obtain a first time-current transient;

(b)  means for applying a second electric potential having a second polarity
to said electrochemical cell. wherein said second polarity is opposite said first

17



15 one ((4. e7l- Gel.Lr n~n1*t.. r..))) WeFein: 20 -10-.10. The
metef areeMng to Claim16, vobefein said aaaly* is .A system jpmugg{ﬁm n
determinin the concentration of an anal a in a physiological sanple 25
according to any of the methods of claims 1 to 7, said system conprising:
a an el ect polanidyd -mmmingtcellpcu_rmnl o ﬁs (abﬁlnaticﬁi?bﬁﬁtnﬁofﬂ)él?tﬁinﬂ? ﬁécr?rﬁgqﬂﬁe_for
appl yi ng a  fibSit el .ric potentia aving a firs pol ari
ergc%/roghe%{ﬂgg tf:ag'ﬁ]%ﬁ%onprfsi ng said sanplge and nmeasuring cell current 30
as a function of(cki meneansdbt detarmining s tprélimipapuinayit cohtaitatien tvafud) asdeans

for anplyip. qﬂﬁﬁl ri otential having.a second polarity to said
el ect roghg%%égﬂé?e , S%Zﬁ;iahﬁggqo&%g%edﬁwmﬁ,gﬁp i's opposite said first
R2lari 1§, and médbsur imepns dbx recmmri@thwhematbcrﬁtfwdmpdbneﬁt frof®sdid pRitindharya
second ti nmg; ' : ns, f.or .determ ning a _

prel i ni na?3?“%%3??%@2%@%%@?@%“%? g%%gﬂt&at{f’éﬁ"f‘éﬁﬁé‘a?ph omsaid first
and second tine-currents; and (4) neans for renoving the hematocrit

component 4.9m saiThe Aeerhiclidilf (9 CTAR-18S] Mt Yia RS WY LnnBhy H22! 2

concentratjon 1n_said sanple

15

20

he-meterae ing-to-Claim16;-whereinsaid-anabrte i -A system
for use in determining the concentration of an analyte in a physiological sample
25  according to any one of the methods of claims 1 to 7, said system comprising:
(a)_an electrochemical test strip; and
(b) a meter comprising;
(1) ___means for applying a first electric potential having a_first

polarity to an electrochemical cell comprising said sample and measuring cell current

30  as a function of time to obtain a first time-current transient:

(2} means for applving a second electric potential having a second

polarity to said electrochemical cell, wherein said second polarity is opposite said first

polarity, and measuring cell current as a function of time to obtain a second time-

current transient;

35 (3) means for determining a preliminary analvte conceniration
value and variable y from said first and second time-currents; and

(4) means for removing the hematocrit component from said

preliminary concentration value to derive said analyte concentration in said sample.
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