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One type of method that is employed for analyte detection is an electrochemical
method. In such methods, an aqueous liquid sample is placed into a reaction zone in an
20 electrochemical cell comprising two electrodes, i.e. a reference Iand working electrode,
where the electrodes have an impedance which renders them suitable for amperometric
measurement. The component to be analyzed is allowed to réact directly with an el_ectrbde,_ ._
N 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.é_: )
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 'fh’ereof,
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 derived from observed time-current transients, hematocrit can -
slow the equilibration chemistry in the electrochemical cell and/or slow the énzyme kanetics
by increasing the sample viscosity in the cell, thereby attenuating the time current response
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and causing analytical error.
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97/ 18465. ‘gh“%lm 81%5:' NS RWE eW&Pﬂ}S*’d B%&evb"tf\% ces for determining

the concentrati omaduchnthareas ¥éinued ﬁqter@slameﬁdwt.ﬂ@hoﬁ%mé@ nitRoddigi ded. In
t he subj ect nethods, the physiological sanple is introduced into-an -

el ect r ocie i alestroghamically mesgurng e eprrentiationraffag nasiye o pbysiologicalsamplest 20
el ectric pot Cur.r

over & i1 aroiast M ppaPRtiel hel iy B Wk kiR Wi R ﬁgcrw‘?&*gm
transi ent. Aampleond el ectric potential of opposite pol arlty is then .
applied to tgi cely and a second tinme-current transient is determ ned.

The prelim a tion of the analyte (Q0)is then cal cul ated fron1 .
the first and/or Pa‘ié‘x‘ﬁ@B&xrﬁéﬂi?of:ﬁl{e?émncﬁxﬂér§9ﬁ‘i@ aniW® 97/f84@s nary anal yte
concentration, |less a background 25 value, is then multiplied by a

hemat ocrit correction factor to obtain the analyte concentration in the
sanmpl e, where the hematocrit cog %&%Mchon of the
prelimnary analyte concentrat urrent val ues (y)
wi thin the tinme- dJetheds arid davides fidr deferinining the concentration of an analyte in a
physiological sample are provided. In the subject methods, the physiological sample is

~ introduced into an electrochemical cell having a working and reference electrode. A first
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 deterrnined. .

( \".

The preliminary concentration of the analyte (C,)is then calculated from the first and/or
second time-current transients. This preliminary analyte concentration, less 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 c;f 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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met hods. Before the subject invention is descri urther, 111
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clains. |t whleahfierylof sdifples)dad steonetidulialy shifed foLnde in teCleyerfimution @€ atabytbOr
t he purpose, of .describing particular enbodinents, and is not intended to
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by a review of a representative device for use in practicing the subject methods.

N Before the subject invention is described further, it is to be understood that ‘tl;e
invention is not limited to the particular embodiments of the invention described below, as

25  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 pui‘pose
of describing particular embodiments, and is not intended to be limiting. Instead, the scoﬁe

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

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

ordinary skill in the art to which this invention belongs.

-
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METHODS As summari zed above, the subject invention provides a nethod for
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nmet hods is renbved such, the hematocrit sign econvo from
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concentrati off TN df"g th%f"g)ﬂ)ec {hr?g g%o?eéﬁf“ eﬁcf&élt’?ts‘“i' 8°’?tﬁé"|“éﬂ’|}eéh%
quantity of Jahf b Shohameat ofﬁ@rgalngleqhaﬂvowa %brés&h%ﬁﬁ\ﬁiu‘é%f lgmi cal -
cell that incl udes@hpaced apart working and 15 reference el ectrodes and a

redox r edgerhragticingsh tha ebigsh ysthods i rempvth?plseclnﬁbe bemagocriysignalis dmmyoluted

enbodi ment s 4 d r. fraciion thereo
(wher e whol e }(?;é(;ﬁl{a@té %{lgmg{& {"1989 ﬂéc?dess ’?rgle an Pﬁ?-“bﬁ“ﬁ’é‘ﬁt"g‘ }ofﬁ n
armount  of pf‘atﬂmg(agthed‘inalshﬂmﬂtcﬁ;m corrgetedhmiyie cchribahtrm?onl ntroduced into the
reaction area of the_test StEi‘E)g{ varies, but generally ranges from about

0.1 to 10 pL, usu=re {rst steminthe sHbigst 9’%‘!9‘1&lséOEn“qq%eédh'ﬁwYPéﬂierﬂhyaele@éa 20

into the reaghiphiofhRfest!fitd'sh GEMrdcREMRAI &n&haqnm&reelspacws a‘%h%ﬂuﬁgﬁ{%' e may
be injected into the reaction area, allowed to wck into the reaction

area, and t hiefarence elestrodes,anda redoniengeanh systemyifHegphysielogichi samplemayhvaty, tutin be
d, | h
used, in pr 'mﬂgpéd&? edé\dg&ﬂs 8 e}&@gawﬂé Bl d&r%CJL% R orEichio ﬁl‘é're% a{éﬁﬂﬁ]&ny

apart wor ki ng renc JeS1oeiF 3 4% reagen
enbodi ment s blbed suifjpeniculze ineres mmahpymhmﬂmbmstﬂm:dmum af ptiysmloﬁd':al Sdnfipl§).

Ubj ect i nveriEl o 4 et SO B B IRa TR orioe e STRCERTMRY 0PaP ed
by a thin spaggés fréi @bout P10 HESBaROFBAREHD 916 | BRI2 TheRshpIRRs Rir6ducl
zone in which I's located a redox reagent system
20  into the reaction area using any convenient protocol, where the sample may be injected into
the reaction area, allowed to wick into the reaction area, and the like, as may be convenient.
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 inventioﬁ
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 systeni. -
In certain embodiments of these electrochemical test strips, the working and |
reference electrodes are generally configured in the form of elongated rectangular stﬁ;;s.
30  Typically, the length of the electrodes ranges from about 1.9to 4.5 cm, usually from about -
2.0 to 2.8 cm. The width of the electrodes ranges from about 0.38 t0 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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-and reference electrodes are generally configured in the form of el ongated
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sual |y 4 r oreepaseed Rt s ks R Soun 31 16 ot HB dhetia03iayer
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Sui t abl e nmagRidial that i@%%pd@e\’ofq&pﬂfmg Qrectuas sigperitaehd dettrodeans fidhini e! ude
pl astics, e.g. PET, PETG polyimde, polycarbonate, polystyrene, silicon,

cer ani c 15 gl glgetrochemicahtesy sty as awhelgt Suitabls matedale that may be emploxed astbe backingps
din th ' of i ; ' i d
used 1n eﬁ&sﬁﬁféagﬂén@@@ﬁl il %ggﬁg E9d, Fggghgg%ﬁw&iﬁw&kn%m%%ég'émgo_&f_‘ .

reference electrodes as descri ove er a
separ at ed byeramioy gless; land thediket ance, such that the di stance between the

wor ki ng and reference el rode in. .t reaction. zone or, area of.the. - -
el ectrochem cal ﬁe@fm‘g"t ?ﬁe‘ﬁé Fs“g‘é%‘i*\%’#@r@“ % ﬁ‘fs.%d lI“nﬁ?’gserﬁ“?‘ﬁo ergsp%fébﬁﬁl_’bé‘f“ t-he
wor ki ng and nfegods @bt the dwiking esd ieferbmse efdthioges asidesdribed hbdf faéeSeath b@etihdd Of
the presence of a thin spacer |ayer positioned _or sandw ched between the

wor ki ng 2&nd 2fecTep#rated Py aniyca shomtedistangse sychithat tha distighcerherueendhe siorking and
general Iy sh@ileflcd8edtfiiiR in the reaction zone or area of the electrochemical test strip is extremely

C.

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 pm, and usually ranges from about 102 to 153 pum. 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 material, 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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two or gpretRYedoReaidin systernks mAdE@HEL Single anatyted i’ogﬂ?]zﬁxggeerﬂgiﬂb wt & cBllection of
ehydro

I nterest. Enzynmes of  interest include oxidases, enases, |ipases,
ki nases, di W@ PEREWEE enFymes Piad ok in congert to oxidize the analyte of interest. Enzymes of

< 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 énzymes
include: glucose oxidase, glucose dehydrogenase, cholesterol esterase, cholesterol oxidase,
lipoprotein lipase, glycerol kinase, glycerol-3-phosphate oxidase, lactate oxidase, lactate
dehydrogenase, pyruvate oxidase, alcohol oxidase, bilirubin oxidase, 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. a glucose-oxfdasé‘
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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the Iike. The specific enzynme present in the reaction area depends ohAUG@004
“particular analyte for 25 which the electrochem cal test strip is designed
t.o detect, /59 lLePr esent at ive enzynmes include: glucose oxpEpasyingdescose
~dehydr ogenase, oI esterol esterase, chol esterol oxidase, |ipoprotein

| i pase, glycerol ki nase, glycerol 3- phosphat e oxi dase, | actate oxidase,
lactate delnbie 8t and ssludgyfenerideahepazae etiosypkate, d;bpm meshosubatei n . .

ox! dase, T bE8RReaRhthe! DdddG:pHefloz N ALALET S £ RORAY MRBLSMEE 1N

anal yt e of P 'S’ glucos cdnponen

reagent sysHehlors 13- lﬂinﬂ@@ﬁx&)rﬁxfedﬂotex{@eﬁﬂm,osﬁnm b@yﬂdy.\lﬁ@mﬁlexaxhﬁl%ﬁﬁm or
gl ucose dehydrogenase The second conponent of the redox reagent systemis
a medi ator complexasnend thalike, Injhosggmbodiments Whsee glucass itthpaplye of inigyesiand A

eI Ushad 02 BRESH Rles B UBLA, BARRL Rl et IS Mot Corfilient] el 7

et hosul phat gartiphieniazearese areefehizyanifqtaad thedikey | ened| am ne, 1-net hoxy-phenazine
nmet hosui fate, 2, 6-di net hyl - %@4 benzoqui no

, 2, b- . .
di chl or o- 1, 4- ben 5 |f??<£ﬁ§t“ TS IR G e aprindiadenieripg ggents, e.g.
corrpl exes, lec » e
gl ucose in tx#g@ch%g mttg%(; hﬁﬁ?‘é’st anhﬁ%egﬁgggggh(;é;%‘%g@ﬁﬂ?@#&g‘%}?a% &
dehydr ogenastet ang bt Ipeesemtznydwiec odipalerd gatsqns isech a;tcelcmnochlorpxm; and:mlagresmmt er est

f d the lLike. Oth th
eact | oMb o) EHONE PUTEIOBHPPU Finise AP Sogect b e MAE] Hhronf |

nal ei ¢, phogphet ZonylCaaBlukiiid, elabiliairg abéifts hick s alhfﬁﬁmp'&ﬁ&éseaﬁaml@se :hmﬁtomiy
(be present incl ude:  di val ent cations such as cal ciumchloride, and -

magnesi um 1@n¢kcwse.de; pyrrol oqui nol i ne qui none; types of surfactants such
as Triton, Macol , | ¢ g
agent s such as aITtl)%-%éJr%&% em ?S%C\Aﬁséﬁg?gyep re%aﬂﬁﬁ:air)(‘r‘)f&ﬂx %Elf’acft%)gﬁ{hgThe

r edox reagewhn&;sa:lompnnmtgnnpwaﬂyl wheregbearhount oflenzyfnecompdient sypically sangés t he

vari ous co ts ere.t f. e ne . onent .typically
ranges 15 f m&%‘h?a qﬁ@“é@'@ﬂgbsf’ﬁlll_yg golft;} tPchgng'B%u‘i“dﬁ?gmng H{CB‘ 1a‘ﬁd
the anount QbmpBAking icany%%emaﬁa douii SR iQOOrnﬂﬂQ@ﬁxaﬁ)‘ £8mabeut 9obtotao A0 MV
usual Iy from about to 90 Fol | owi n nple introductjon, first and
second. ti ne-curr @ﬁllo‘ﬂnaﬁé@éﬁt‘%‘f%él@uehtfﬁ?tﬁég SecPﬁ@ timer QyTept FansieRtsige obtained.

i IMe- CUr I eNtry 30 5h? Qcond tifeOlirftnD Bhsbh e Likaiid By SHIShE A oot elekfric

potential to the ce serving the change in tcurrent over a period of
ti me inrthe potdntial tbrthe cell and observing the change in current over a period of time in‘the cell. In

20  other words, first and second pulses are applied to the cell and the resultant time-current
transients are observed. As such, the first time-current transient is obtained by applying a
constant electric potential or first pulse to the cell, e.g. between the working and the . . .
<~- r reference electrodes, and observing the change in cufrent over time between the electrodes, o
| 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 magmtude
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20 other words, first and second pulses are applied to the cell and %AEG 2004
resultant time-current transients are observed. As such, the first :
time-curre trapnsient is obtained by applying a constant ele '

potenti al g&ofoi”rsgstmpul se to the cell, e.g. between the worki nﬁ&é{ﬁ%ﬁ{ﬂﬁgs
reference el ectrodes, and observing the change in current over tine between
t he el ect r od¥she sdcond eldetisgotdantialoette seme petie magoitodst afithe fitse efeitris potential,
time-currenttransient. The nitude qof the first 25 applied electric_..
ot ent | a1  gehis ETA Pl paod BRRALYGNResaarb Ayt § 510 Sl yispalbom et 2302
to -0.4 V. ThgchffOBY HsetvingBhOMAhgdRicBReht R 1w 1BOLIRESIME BVt thE s&lofigt r 0des
is observed to obtain the ]PI'I’S'[ tTme-current transient typically ranges
from about 3eriodad tigw; arsekond tisneadurment transientdoo tie otll indet@msmaonds. The second
time current is t ai ne appl yi ng second.constant. el egtri c ,potenti al
30 or second pul S-E},‘e wg%&ﬁ%? 9829&/’(%‘86%?@%36’! the ir?‘l}’_lsf“F(ﬁﬁ‘taﬂ sF‘?‘\“QE’_“@Cﬁ\’E‘F&ht
el ectric pottesiisiedts; ad Seschifed abBVE G feREOSly S RBAEMIeRboli ent 36RAI N Current
between the el ectrodes for a second period of tine. The magnitude of this
second constemhodinents.rthe tqidameuntef tigeieguiredtorabiaye theffirstrand soeand Gimer eurredt 6

V, usually f +0. .4 Vo wWhene (in enbhodi nent s .t he

magni tude’ 7 SRS 3blea® Hakabdlnaisteonin TG 11 SRRaR 7 e aba miFe npualty
pot enti al i dedshharssbont 49 sedoadsragni t ude of the first electric potential .

The second tine pﬁ}gi od t pi_c%I?ly ranges fromabout | to 10 seconds, usually

fromabddt 2 to HNEREXSSHR N e sHbiedMathagsinto ush thebserved first and seserditime- t he
el ectrodes qyger b Seq : ' . I 0, cond { L/

({ransi ent for teﬁ{enélgsll‘%%lz’gg &eg%%hﬁsgagédséb!?gg tg\?gtr%grflﬁgﬁa%ﬁ%eaﬁ ?@5%&3‘& red to
obtai n the releptioghérpichl cefitusadicl thesubjedt inethiods; und ()ta preliriingfycmbalyte cdficentratio
descri bed abfov , 1S relétivel_y hort .in certain enbodi nents. In such o
enbodi ment s, fof Hi¢ analytg OLRSERSt Indhe $amAle.r equired to obtain the first and

second time-curr efifie vArda81eS/ &iHiSyedsn }@é_ﬁbjlte&%@%ggég ed g ggﬂzﬁbe ﬁxg;a%lri%odress

t han about 20 seconds and nore ‘usua ess out 14 seco he
next stdp i rofitheelsctopchemicabediidden ideality. By way bfbackgmuud,ditfshousitl bandted eland

time- current ,transients, obtajne s descri.bed above,.to.deteymne: (a
Lhe vari abi & ShopR REcachiungy bR LR, L SoeaBTh CrHEDSHEE Bl ShEER oe.

and (b) a priehdtibn¥Ré YompRietefore SNc@aior did M plle! Adyeorahd kbAdifbnsidot 8&ast 1 N
the sanple. The variable y enployed in the subject ‘methods is defined To
descri be t hecompletawilh gausezheyatio ie deviate fion cheningyvalees: The nomesatosf iy is/defidgd
way of backqr not t hat

'al cond LOHE steads- Bl Hbbar KhoBRES o Apnichiin GF feciegond cieiic Joténtaf fo
20 the cell, i.e. predicted value at t=cc of the second time-current transient. The denominator is
defined as the average current over a short time period near the end of the first period of
C time, i.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 2t0 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 variable v is described by the formula:
Yiss/lpp
where:
30 iss is the steady-state current of the second applied electric potential; and
ipp 15 the average current over a short period of time near the end of first time period,
1.e. near the end of the time during which the first electric potential is applied to the cell. For

example, where the first time period is 10 seconds long, the average current may be the
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reaction are conplete before the end of the first pulse. Any of theszAUG 2004
“conditions not being complete will cause the ratio to deviate fron’
non-unity walgi@ss;pThe nunerator of y is defined as the stegdyreéaiosss
.current observed5 ?ol | owi ng application of the second electric potential to
20 the cell, i i ct val.ue at, t t he .second tinpe-current
transi ent. a?ﬁécﬁé‘r‘fg gg'tgs%é‘f(?“r‘?éﬂf&‘flg)ﬁéc%pelpﬁg%erlﬁgr?” 1%% &1V Sscdfor t
time peri oqmﬂhegernofdmes ?é%gn@sffrérﬁ'%efénﬂ%tftﬁ%eﬁr’s%QFenéd e, 'Asqnerﬁr%ﬂé%mee:ﬂ? of
t he application of first electric potentia first pul se e shor
period of tﬁrMnﬁrsmunm:nuﬂacurraet mmreag;eircallsm employsd uaed@wnrmpedlmx;chaaﬂw

ranges from.2 to.2 nd bout econds and nore
Loust Ty f ¢ GRPCRBURoN YLD isaa e AT S la A s Ay e B PR ST he
short peri qgaigfe édneanﬂaﬁoawtermﬁlegﬁgqﬁqg tmllo@mgreagﬁloﬁwrent i s determ ned
at atime near the end of the first tine perlo ){plcally wi thin about

‘0.1 to 1 second,. In certain entpdisentisé exp(ém@ﬂﬂ.ab} e y is described by
the formula: y~~IPP where: 30 1., is I[}e éﬁﬁdy state current of the
second applied electric potential; ar‘fbl'r p‘“? he average current over a
short periqgghdpf tine near the end of first tinme period, i.e. near the end
of the tine during which the first electric potential is applied to the -
cell. For exanpi e thesteady-state chirenstfollawing ppplicetion ef the serond glgstricpotgntialhe

aver age current ”?%wgﬂeegwrggg%rﬁe %%%094 V\Qor%ftgr?) 10 PCT/ US01/ 02465 average

current froms8.5" secon ong period, which is a.

1.0 second ti nﬁ)mhe dﬂ’ﬁx@loﬁ coefficisstsoffthocall, vherentisebeffitientimaysbe ddtertnigdr i od
(As nentioned above, a‘ata %gc(g cond time-current transients are also
enpl oyed t %ﬁ%ﬁés P@H‘Fn nal’ concentration value for the

sanpl e bei ng assl_:;tz/f &fle sﬂa@em%éggbodl rrent s, the prelimnary 5 anal yte
concentration is determned by using the fé)l | owi ng equations: i(t) =iss {

1 + 4 exp(-4n2Dtvistie t?ncﬁzsthe applivabomof the@ieelectiic poteptial iwhert =Af9r theat e

current followm%cﬁ. (itIOI’l of the second electric potential; 10 i i-s

the nmeaSur ofg'élﬂ e ?’P S is a function of time Dis the diffusion o

coefficient of tdlﬂsﬂ@ﬂrellm&w&ohiﬂn&aﬁmfxﬂheiaﬁﬂyteﬂ&y be determ ned from

Fick's first law, . i_e. 2 5 gld)(4 ? He spacer thickness;
Fis faraday scons ant, 1.e. 9.6485x10°C/mo

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 electrochemuical 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, a

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
multiplied in order to obtain a hematocrit corrected analyte concentration value, i.e. a.

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

and the vanable y of the electrochemical cell.



t is the time for the application of the 2nd el ectric potential wher2AUEQ004
for the 15 beginning of the pulse Co is the prelimnary concentration of

t he anal yt faraday's constant, i.e. 9.6485x 104C/ Mol s the
area of thg"%ﬂ’%ﬁ’g el ectrode. 20 Using the above equations gﬁgﬂgtme/&s? the
observed first and second tinme-current transients are used to determ ne
the variable y of\ﬂYhéméfloé@‘wcﬁtqﬁ@ﬁﬂ&&IOfébaﬂtlcalemm?@hed bynthetpeelingudry ect net hod

and L1t el Bt SNGILERY LD, YALF B IS IS R0B!lhehesloilh P

assayed physi of og1 cal

prel i m nar ymayae gingloyed &rhe &wje@ﬁnaﬁddseon@cliﬁ dmefﬂﬁt@&ﬁﬂ dorfeRfibPfakiof hhlEior
is determ ned, which henatocrit correction factor is used to obtain a

hemat ocrit esrin dhe whiieghmetpods areribesstthattaraderivad front s Greet dimensiortal ghapioof C,, y
prelimnary ngl yte .cancent ration val ue descri bed abov The hemat ocrit
correcti%on ?‘Hﬁ‘?@“ Y)s"béa‘f’%@?%’?’ EXpERTREt#idata use ‘P”gF f %gﬁé’? 9“ pq Bematocnit
concentrati t I I Led i n
order to obfinds T Bl bonhBion BERE T Wies%‘é%%ﬁ@% f‘egﬁe} e

30 concentration val ue fd(@g) Wﬁa&fhat&tﬁlc&ﬁfmbﬁy@(j LB@dklgﬂQﬁh@ﬂIalms been
renoved. The hematocrit correction factor is a function of both the

prel i m nar yﬁmaxw@ecwh@remermlywsmme, ofe ¥) e many embodiments equdisthe

el ect rochemical ce 2004 V\DO S01/ 02465 An -
et oor 1 BGRveBhisrALth B SRR i Raht X B SpERes R wRA abicom arabyer
concent @t i madmame(aé uambécyld GEN Patehankgsr 998760 MelBsclardleSotitPR Bedeth
greater det,qgil bel ow) enpl oyed in the subject nethods. One cl ass

(of hemat ocr meorpgratet by EﬁfFfF%’D Slfvsdqdlﬂtth? Crless 3 /Backerpupd valye s 2 A2 me/dhb ddisar e
those that abg dehiRinl LAMoh Hakrs q}ﬁgaém%am%a; Py y%t e a 0.

y) obtained from experi nent al ata usin anal
hemat ocrit funatiorethat ﬂihnmizesrﬁtemrqrtbetymend(ﬁpredlcn‘edend)act(\:(lﬂaﬂSeglég tlhs :

determ ned using th u cancentr.ati.on N

I Backgr oundXnsrtheptay pesPoR it Gh hhimhm e hematop R HTEReiph ot el fogs uypyin
many en‘ppdlﬂﬁrghsje@qﬂ@hgdg,be gl ucose concentration as determ ned using the
Yel | ow Springs Instrunent ?I ucose analyzer to nodel 23A (as described in

U.S. Patent No. 5, 968, 76(( Q-6@3 Qi #-94e4* In(66)Ahe) ¢H-9- 80 EIY)) i ncor por at ed
'llo'%i gef glr 22 geéf dlherr‘gﬁq oCr it ?ge r%’c‘: t?%ﬁ ? ac'?gér(gén%#@q%uogl cg'fl?li‘e%acoa@mgg%ﬂ\%l ch
fit a snoot kubjetiirfvantion, the preliminary analyte concentration (C.,) as determined above, less a
background signal value, is multiplied by the hematocrit correction factor. The background
20 value that is subtracted from the preliminary concentration value depends on the analyte _
being measured. For glucose, this value typically ranges from about 0 to 40 mg/dL, usua.lly '
( ' 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:
hematocnt corrected concentration = hematocrit correction factor x[ C, - f]
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, 1.e. 2 concentration value in which the hematocrit component has been deconvoluted
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function that mnimzes the error between the predicted and actual daAsG 2004
-See e.g. the experinental section, infra. One representative hematocrit .
correction factor that finds use in 15 the subject nethods Lé.§}usg’(/§2(495 6637)
+ ((4. 9468¥CAVEH)9/ Co) + (-0.4012*1n(y))) In determning t RE Hematocri t
"corrected concentration of analyte according to the subject invention, the
prel i m nar yandnamyt&l. eaneen thedbo0s désceibedmetiedLprovide tbraheeurate@alae af the
background signal value, is nmultiplied by the hematocrit correction factor.
The backgr cipneeR@tipalofitheranalyte 1g thassmplechens #5588t he prelininary

concentration value ' -bej r

this val ue typi gtllyﬁ @b%?/gﬁgggmgﬁ%&r#gtg%@tég ?u (;)J%S}nﬁglf) gﬁﬂ §&§§gf?r§ﬁfs?goxﬂ1%§%§ﬁt 8
to 25 ny/ dler thiRkh thduddTvn afladtdiastngputing meask here itimum} erBbddimetiothe v
ng/dL or is 22 ng/dL. Generally, the following formula.is epployed to

det er ni rfe t MfanipuiRmaed FeMpYINSSneaas SUQ‘BaSalﬁQF%FPgedc‘BHE%‘WP?%R VER theceBiegt ng to
the subject j L.QR; t ' rrected concentration = hematocrit
correction ?éﬁct\égragilfsg%ge%%] 8%5}?@?’330 i s the background value; and Co is
the prelimnary anal yte concentration. 30 The above descri bed net hods
yield a henﬁt ocrit corrected analyte concentration value, i.e. a
concentratiBRY¢EPue in which the hematocrit conponent has been deconvol uted
10 2 AUG 2004 VB Hreviadd byl shisett /ifd2AR6n 28 thet@8T0f @8k inftaciieiB.thé fipjeabove
descri bed nethods provide foor an"accurate val ue of the_ concentration of

t he anald/t einventione Thasybiast metengjarg $ypigadiy merers farsmperamsinally meapang dheeps  of

t he subject, nethod may be acconplis . t of an
(aut omat ed cg%ﬂf)?rﬁgmﬁ%‘éﬁg ,Comgggmfnn&en%nay S@%é?ﬁﬁgﬁf‘g@ﬁgﬁﬂ@g- ﬂ% %PJ% gn
autionat ed cHgtend fypitaleimbde:s (H) ha aseahsfod applying e dirst rlecwiopotdntialtoant h t he

subj ect devices discussed below, is of interest. D%%ES Al.so provi ded by
the subj ect elP?Feri‘Pﬁ“tﬁ"}l %ﬁllé“ﬁ?ét’}@F‘SthFéPmQ@é’aF eepAntEqduge TR Fcurr%} as

I nvention. E%ﬁvﬁﬁthPﬁ&xc W& b6lath AirSt tiMPIcEAEAMrABER! $b)f heamEBEH HPRirg £L2kbid
measuring the hematocrit corrected concentration of an analyte in a

physi ol d§i celectsiapotentialhahe elpjtenchemical cell and measuring cell current as a function of time

to obtain a second time-current transient; (c) a means for determining a preliminary analyte

concentration value and a variable y 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 () 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 hematocrit
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 vanable y from
the first and second time-current transients using the equations described above. Likewise, -
means (d) is typically a means that is capable of determining the hematocnit corrected
analyte concentration using the equations described above, where this means typically
v comprises the hematocrit correction factor.
30
The following examples are offered by way of illustration and not by way of

limitation.
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nmeters typically include: (a) a nmeans for applying a first electric 2AUG2004
potential to an electrochem cal cell into which the sanple has been
i.ntroduced and nmeasuring cell current as a function of tine to obtain a
first ti mnewowwsysto transient; (b) a nmeans for applying a seceQu/USHI/@U46Lt ri C
potential to the electrochem cal cell and neasuring cell current as a
function of tine to obtain a secondEkipgg-H%H.Iegt transient;. (c) a neans
for determning a prelimnary anal yt ion value and a variable y
fromsaid first ZndtroekendaltleseStepPiepatsionand (d) a nmeans for renoving the
hemat ocrit conponent fromthe prelimnary concentration value to derive
the hematocrit cémedeatghemisilyess seipreanistingtof dwoimetalbized elestnoties oribrmdsn aa)

d (b I , tatj
oscy i bed ) UG UG gRA Yag pRPARL 2 MIBLS TRELEASI BEINES ISR eipes o
whi ch are hepaiered Mytar poipaTae middle hiarvenealoubeaided ddbesiva itk 8 pusdhéd hole.

typically cq tin ans .present in the neter which are capable of using
t he measur eH‘gFH?éFgéﬂgr%aéﬁwnﬁ iofareaythepnchediple was 3 cirgle withi thatwitgpashd ai n

t he hemat ocgd t I o} i : S

typi cal Ty o eenglRl iRl e e TERNR 108 of e RtEHrp S SPeFey
concent r at i palladfunt bee Myiarl. yit fémadf femitymedetand ghcbieedehgdiogbhase PQQ @83 dépasitdd I St
and second time-curcent tran ierl}ts usi ng the equations described above.

Li kewi se, ﬂﬁgﬁspapaéml“swf‘%’ieaé‘l’lﬁfea nmeans that is capable of deternining
the hemggocrit corrected analyte concentration using the equations

descri bed above, where this nmeans typically conprises the hematocrit
correction flact oCengmtionef ExparisntayDateanpl es are of fered by way of

illustration andgpgt. hy. 1T Fon.e 11 2 AUG 4 WO 01/57510
PCT/ US01/ 02465 &E&Pﬁ"@éﬁﬁ\% ‘9{“’? “H‘%}:{r%(‘:ﬁg’%rﬁ"‘ééf‘“‘? %‘t"@&?’ﬁ“‘ﬁ?‘é‘f} P 33T bKn
- el ect r ochengabset@atersiatiop andhahatberitgvedé obtalmedas fdllomseSamhple oiak apidied 96 Nt ed
in a sandw ch caonfiguration was prepared follows, The top |ayer of the
test strip §08 whihiciuated ag anied etenffe - 03 Vifpr 2 ReROd A secondseviqhanashen
doubl e- gt de g 3 | duMead | R fi{ LD, or
ar ea. T?}%a pﬁk]l%ﬁ}gg%z\gﬁg%v%@pgs circle \f;d? '([% r{ﬁ? 3%6f33§é‘6§§°3’3w§‘é§:e?§ﬁ{5ﬁ éz;?&‘lcgﬁllget
and outl et obteahals are Witlerasprct gnthegpldrelestrodede test. strip was sputtered
pal | adiumon Mylar. A filmof ferricyanide and gl ucose dehydrogenase PQQ
was deposited on the palladium sputtered surface.

III.  Derivation 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,, ) were derived.

C, was derived using the equations:

( i(t) =is { 1+ 4 exp(-4n’Dt/L?) }
' 155 =2 FADC,/L
where
25 Iss is the steady-state current following application of the second electric potential;

i is the measured current which is a function of time
D is 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 is 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, i.e. 9.6485x104C/mol; and

12



10 H. Generation of Experinmental Data First and second tine current 2AUG 2004
‘transients for a nunber of different sanples varying by glucose :

concentr at | ematocrit were obtained as follows. Sanpl IRl ed
to the st%ﬁl\%}gg{: actuated an applied potential of -.03V fF(;(FWSs?»%lZo??dOsd of
10 seconds which was then 15 followed by a second pul se of +0. 3V for a
period of 3 to 16\ iséewrrasoheleetredesydaed. ectrode potentials are with
respect to the gold electrode). M Derivation of Hematocrit Correction
Factor for ducose For a wi de range of glucose and hematocrit val ues-

measured asTHesshdvReAwabaRied Going tQqhMorvari able y and a(Q0, y) were

derived. Co was derived using the equations: i(t) =is { | + 4
exp(-4tt2Dt/L2) ) 4, = 2 FADCo/L wherey=25/&,,, is the steady-state
current follow ng application of the second electric potential; i is the

measur ed® cuPM8%%t which is a function of time Dis the diffusion coefficient

of the cell, whereg; | et fi gl ' . Lck' i St
T 1 or 3 1) BT P GrE) e sRe IR PR b steind pi
for the apphiadation of the 2nd electric potential where t=0 for the

begi nning of the.pulse; C is the prelimmnary concentratjon of the analyte;
F is faraday's c&Pﬁésttaﬁ?‘,’er’i’?eec.urrﬁméﬁ%ggﬁ)‘&éﬁﬁ%?"&n‘fﬁg‘i 2‘0,5{8@629@4“1‘%"’1“‘*1_
01/57510 PCiﬁ{&ﬁ@tlpslﬂmaﬁpﬁ@_the area of the electrode surface. The -

vari able y was derived using the equation: y=lu/]pp 5 where: iuis the
steady-$tate current of the second applied electric potential or second

Fgln;e;)er ?gg%ﬁep’kga%%ﬁsﬁ%&%ﬂg&é Eéauna ioIl:r om8.5 to 9.5 seconds of the 10 s -
l a(C,, v) =YSI concentration/( C, -22 mg/dL)
where YSI is the glucose concentration as determined using the Yellow Springs Instru.ment _
glucose analyzer model 23 A (as described in U.S. Patent No. 5, 968,760 the disclosure of
15  which is herein incorporated by reference). |
A three-dimensional graph of C,, ¥ and a(C., Y) 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 sufface. The residual of the fitted
data was monitored to ascertain the quality of the model equation. The empirical éqdatidn
20  was found to be:
Hematocrit Correction Factor = 1/((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,, y) . It 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% hematoci'it;-
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



the first pulse was applied. 10 ~- a(CO, y) was determ ned using th2AUG 2004
equatjon: a(C0, y) =YSI concentration/( C. -22 ng/dL) where YSI is the

gl ucose concentration as determ ned using the Yell ow Springs Instrunent

gl ucose anavpaes7siodel 23A (as described in U S. Patent No. 5pc'9@ﬁ0ﬂ@Q6§ he
di scl osure of 15 which is herein |ncorporat ed by reference). A

t hr ee-di nen as d term ned above for a.

wi de . ransﬂé&@;3 haﬁhggggﬂghr%cﬂ lélor{e&?r { %&eﬁ)&o%g ﬁgb%man%ﬁaalpy%mm in
Fig. 1. A swmrhbleﬁncéﬁgsatlon fit was then perforned on the graph to define .
the surface. The residual of the fitted data was nonitored to ascertain
the quality of the nodel equation. The enpirical equation 20 was found to

be: Hematocrit L((0. 6637 9466* | n(C0)) /. Co
(-0, 402343?1&) ) Tk RE6UORTIAGE bicon i Rrepirus o il Sesen phides £ oy

t hose si § uatimplsanthsoveerfil ool t@@btﬁuﬁdiﬂlyt&‘conéé&rﬂ%%lue?ﬁl Wwhich Q@rﬁﬂﬁ&‘ingﬂvé?jf

Hematocrit Corrected Values to YSI determ ned Val ues. A prediction ta se

was gener at EFODY StRstEitially Eps entirely) elimirageds ¥ysithe subjach m&ﬂwdd ecly sclelyen m!ﬂe

gl ucose and V, h or.rect|

equati on waghﬁ ﬁ%@%f Jg!%n‘gjrgmﬁgé’?sﬁ@ V\%‘]u %\’qﬁ)’tab %r &n? &5‘% y st a(CI),
y) . It was efeqmmllemhraﬂ dexscasgFirtiermbrirehl9 Givall safple @6lun®3 neel/Be érﬁ{)lo dnBie :
pr edi ctlon dat auses.the mpjority of data points.to. 30 fall within
+/ - 15% e?gsve | Qe %ﬁi%“’f‘ﬁsa%fetpﬁ%"“ﬂﬁ%és Spch, e sybissianention represents 2420,
hemat ocnot, sighifidar @bhtHbutibio thR@rthematocrit effect on this data set is
mnimal. In order to confirmthis algorithm another batch of glucose  :.
(sesnsors was tested with a different bl ood donor. It was 13 2 AUG 2004 WO

01/57510 PCT/ USO th th ts f t h
hematocrit eff eckn%%géar%éﬁgggd éfn 'ﬁtgﬁ%ﬁd ngt gtrsh%c'énélﬁf’? Frérhce(f)":‘{‘igl%ﬁa)é’rﬁaqw@’ Sbove

results and rcfetsnusmlﬁeadﬂembﬁﬂturl@hshdahaﬁ oﬁpﬁbﬂcﬁ/eﬂe@yﬁﬁﬁdaﬂf\ afd Vit O
simpl e and ﬁ@?werful tool to o &Pgl n.anal yt e concentratlon val ues in ‘which

hemat ocri t Gatrgddo bgnesrporated by s F%FR“F%II The giatiogrof amy pyldlicgtian is forritstdisglosurs
the subjigct prBt tdaHe ﬁﬁﬁé ¥at€ @h&houl'ndtlife coﬁﬁﬂfédrﬁ% thﬂ;g oh'tﬂﬁ tﬁéjﬁrre?enﬁ]g%ew

transients, _they may practiced wth relativel el ectroc
devi ces. FuisTosemisies, toci’r‘ﬂ%’amfih pablieptien Mbwmgfnwdnmnenpl oyed and

Although the foregoing invention has been described in some detail by way of |
illustration and example for purposes of clarity of understanding, it is readily apparent to

20  those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scdpe of the

L _ appended claims.
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relatively quick assay tines are provided. As such, the subject invenauGroo4
represents a 10 significant contribution to the art. Al publications and
patents cited in this specification are herein incorporated by reference
as if each individual publication or patent were specifically and

i ndi vi dual¢lyATMsSei cated 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 adni ssion that the present invention is not
entitled to anthaethodSordetprminingdhe hamasgeriticorraeted gonsentoationnfananaite N
Al t hough the faq l i I .l hed in sone detail by way
of illustrati o%%gﬁgﬁgyg%ﬁ}apg% Sgﬁfnﬂ)%g(gds]cogﬁﬁrgﬂa%i ty of understanding, it
is readily appare@) toinkduding saidphysisclbgiesl\samisielihtol an dldvtroakdmichl deilght of
the teachings of this invention that certain changes and nodifications nmay
be made thereto w t hout?™¥pa8ing fromthe spirit or scope of the appended
clains. 14 2 AUG 2004 CLAIMS: 1. A nethod for determning the hematocrit

corrected concentra(@;)g?a(r%%(}%ﬂg}kxﬁ e?ngirgﬁ?engpﬁlseict%é)%i gan sanple, said -

met hod conpri si ng: uci ng ysrol'ogi cal” sanple into an

el ectrochem cal cell . conprising : (i) spaced apart working and reference
el ectrodes; and (ii )(“?;13F%’é%e*}g@gbﬁ’ﬁﬁe“@%{@WWﬁﬁn‘éﬁ ndaioRe and a - .
medi ator; (b) applying a first electric potential having a second polarity
to said reaction(®Wel | apphvingre dissirelastyiccpat¢ntialhaving a second palavityi torsaidf tine to

obtain a first tinme-current i - (c) napplyin econd. el ectric
potential having a sec%ﬁ%’oﬁo‘%e:'iilrl ?ﬁ%%um(sgdglecl} chgrlefft zﬁhef?}%? PR % ond

polarity is opposite sebtdinfa first tignelcasreityransiameg neasuring cell current as a
function of time to obtain a second_ tine-current transient; and (d)
deriving a preli m%®ary 2apingasecontdentriapetsntial having aisecandpolarintp  second

L DL 20Tt A AL el SRR e
derive said hematocriéndmeasadhgdelboatent es £ imctod oftime o obtamai @cariTpl €;
wher eby time-current transient; and
(d)  deriving a preliminary analyte concentration from said first and
second time- current transients; and
(e) multiplying said preliminary analyte concentration less a
background value by a hematocrit correction factor to derive said
hematocrit corrected analyte concentration in said sample; whereby
the hematocrit corrected concentration of said analyte in said
L 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 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 y of said

electrochemical cell.

4. The method according to Claim 1, 2 or 3, wherein said physiological sample is

whole blood or a derivative thereof.



the hematocrit corrected concentration of said analyte in said sanpkauG2004
determ ned. 2. The nethod according to Claim1, wherein said hematocrit
correction factor nodulates the prelimnary analyte concentration value to
remove the hematocrit derived conponent of said prelimnary analyte

concentrati o8, VRldifiethdd aJda»edLHgtdﬂemuﬁQC%@Heﬁgsalcmelﬁé [Bgldeos®l 2 wherein said
henatocrit correction factor is a function of said prelimnary anal yte

concentration and y of said electrochemcal cell. 4. The nmethod according

élgr fjvglt |m vé t Rer eoefmetﬂhg gcl&%&ﬁgbbgﬁﬂé%' h C%aalhdo%erg%g?ﬂtcfoﬁﬁgwo& %:tgf ?nog o a}.

wherein said angfuyke is glucose. 6. The nethod according to C aimS5,
wherein said hematocrit correction factor equals: 1/ ((0. 6637) + ((4.
9466*In (CO))/ Co) + (-0.4012*In (y )2) wherein: Co is said prelimnary -
concentration; and y1/|(§056ﬁ3d)\*7a§|(4 BI66™* o (Eo)¥1To) ret0.40 1 s@i XI) el ect r ochem cal
cell. 7. The method according to any of the preceding clainms wherein said
first polarity is .negative and second said polarity is positive. 8. A
meter for anperGmMettically measuring the concentration of an analyte in a
physi ol ogi cal sanpl e accordlng to any preceding clainms, said neter
conprising : (& saidPrelsningpyopeendrationsiandt el ectric potential having-a
first polarity to an electrochem cal cell conprising said sanple and
measuring cel |l y dusaidmariabde curfenhrtiowd saifl etectrechemioditcalln a fi r st
time-current transient; (b) means for applying a second electric potential

having a secondrhdqaétabawcomnm ghyedfekd preeduny flaimsGPhdreinWhiIfith said second
polarity is opp05|te said first polarity, and neasuring cell current as a

function of ti oLy éaegalveandseeond saidpolasity iepasitiveansi ent ; (c) nmeans for
determning a prelimnary anal yte concentration value and variable y from
said first and second tinme-currents; and

8. A meter for amperometrically measuring the concentration of an analyte in a

physiological sample according to any preceding claims, said meter
comprising :

(a)  means for applying a first electric potential having a first polarity to
an electrochemical cell comprising said sample and measuring cell
current as a function of time 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 polarity, and measuring cell current as a
function of time to obtain a second time-current transient;

(c)  means for determining a preliminary analyte concentration value
and variable y from said first and second time-currents; and

(d)  means for removing the hematocrit component from said
preliminary concentration value to derive said analyte concentration

in said sample.

9. The meter according to Claim 8, wherein an electrochemical test strip is

present in said meter.



(d) means for renoving the hematocrit conponent fromsaid prelim nazyuG 2004
concentration value to derive said anal yte concentration in said sanple.

9. The neter according to Claim8, wherein an electrochemi cal test strip is
present in said neter. 2 AUG 2004 10. A systemfor use in determning the

concent rat i onook sﬁélexﬁ'f@fﬂieﬁnh@teﬁnﬂhté&h@h&&ieﬁ@étioim%ﬁg&%qi ng to any one
of the nmethods of clains 1 to 7, said systemconprising: (a) an

el ect r ocheni cal physiglogieal sgmplgagcording taanseensrofdeemethoidngf (ldimsrietarys f or

applying a firsg. LC tential having a first polarity to an. .
el ectrochem calsta%:cg%ylg&%g#r%}lﬁrgsl% said sanple and neasuring cell current as

a function of timg)to abeRttiochendidal &Tstgtﬁﬁgqmgurrent transient; (2) potenti al
havi ng a second pglarity to said electrochemcal cell, wherein said second

polarity is opposi®le saieptericomprisingol arity, and measuring cell current as a

function of time to obtai £ rrent transient: (.3) nmeans for
determning a prelim narg.]/15 g‘ﬁgﬁ‘i@ggﬁﬁ%gﬁ%ﬁl%ﬁ& B‘%Frgtéa?gﬁ‘&n%ghr%bl ey from
said first and second ti mepelarityetntan clecaachefrfidal KR BSmpAsing SAV@Yihiglet he

hemat ocrit conponent from sac"d prelin nary concentration value to derive

said analyte concentrati ofi?d Feas¥rige selpirgent as a function of time to obtain a
first time-current transient; oo

(2) 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;
(3) means for determining a preliminary analyte concentration
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.



