12 S E P 2005 Atty. Bit. No. LIFE-079 DEVI CES AND METHODS FOR ANALYTE
CONCENTRATI ON DETERM NATI ON FI ELD OF THE | NVENTI ON [ 0001] The fieL@SEﬁZﬁEis
invention is anal-yte concentration determ nati on. BACKGROUND COF T

| NVENTI ON [ 0002] Anal yte concentration determ nation in physiol ogi cal
sanples is of ever increasing inportance to today's society. Such assays
find use in a variety of application settings, i ncludiqg ﬁﬁ ﬁﬁ@o7

| aboratory testing, hone testing, etc., where the resul‘t such %esting
play a pro”‘”ﬁE?mﬁQk@nNﬂﬁhﬂﬁsfgéﬁﬁﬂﬁvfiC%N%E ﬁ?ﬁSQ?ﬁ%Lﬁﬁl FﬁﬁJ'ety of

di sease conditions. Analytes of interest inc "'ucose for diabetes
managenent, chol ester ol for nDnltorlng cardlovascular condi tions, and the

| i ke. 100031 In response to t ortance of anal yte concentration
determ nation, a variety of @fnggﬁ@3ﬁ$létlon determ nati on protocols

and devpem$ for ¢ hel@bi Misealenaids aliOFR cdrRitiafign havmimeien devel oped. O
great interest and use in this area are optical based analyte determ nation

devi ces and nethods in which a sanple is illumnated with [ight and
reflected |ight therefron1B&cmmmﬁmmeﬂfrﬂmﬂﬂ@NTMﬂ anount of detected light is
related to analyt% concentration. O increasing interest in such optical

based rneHsir ementialpF GPEEYFAION delppngion inphyswiogirakypaplesis ALEXE enpl oy anal yt e

concentrati AR uﬁmﬁtte to dﬂw 6 6ctiehP Nulch W aek B ds€ita BHEHRT afflicsds, and
whi ch are read autonmati cal a suitable analyte concentra I on

det er ni nat i esitigisyinglading C'@IC&YhibWélOé}f testipgplased tbgimga%tfphylmr@lh@g%é]aﬂ of sadnpl e such
as bl ood, b r f i ntroduced
to a test Segrr%p;ﬂ%r V\%}%I%ﬂl'm\éﬁﬁble 19&1'1% d?atggéléé%ls d VI\}I!l Se‘meH &fréevangg%f d1tséa§e

cer ainre
conponent s assigoinat Aokhlyies &f mtb:faa 1hahglei gﬂt@owibadlatﬁetds henkgsiens t:holqﬂstetmi produce a
col or reacti.on. Anal ntration |3pﬁg&asured automatical ly by

aSSOC|at|ngﬁFﬂgmpggﬁxﬁF?Tﬁn (% OISR s essentially a refiectance

phot ongéoss) and Wihiresposbe trethis gﬁ@\ﬁmgﬁlﬁ;bdﬁaﬁcmr&ﬁﬂ?&rcaﬂidc@tﬂatll@M deternd@igitmh] 19 t he
testing area of the test strip, detecting reflected |ight therefrom and
rel ating t h&ERpvfipelyE COWFW&%é*atemnaﬁtontpaotawé% rd devigrsderioinglingd! 2nd0004]

Whet her t hep§8Stesting HA®S feoh BB 1dpBd. taYGrdd0 MRore PWSIsE | PRis e fafd ﬁ)%cal%las!eﬂ' c or
hospital, accuracy and reproducibility of the determ ned anal yte

concent r at i &ebas deterinagipisyicep agsbmetheds in @ik @isamply if Brmioag Wilbighs suf feri ng
fromlife-t B{aer%ﬁ&‘t‘édﬁ%h{ L RESAESd MR aA Bere ﬁﬁ%%ﬁg&%ﬁ &%@cg%ﬁé}‘?f 5@%@1 s of these

anal yte concentration determ nations’ for | ness 005
analyte concentration. Of increasing interest in such optical based measurement

protocols is the use of assay systems that employ analyte concentration measurement
devices configured as test strips or cards, and which are read automatically by a suitable
analyte concentration determination device, i.e., 2 meter. Typically, a physiological
sample such as blood, blood derivatives, interstitial fluid, urine, etc., is introduced to a
test strip, where the sample reacts with certain reagents or components associated with
the testing area of the test strip to produce a color reaction. Analyte concentration is
measured automatically by associating the test strip with a meter that is essentially a
reflectance photometer and which determines analyte concentration by irradiating the
testing area of the test strip, detecting reflected light therefrom and relating the amount of
reflected light to analyte concentration.

[0004] Whether the test is performed in the home, physician’s office, clinic or hospital,
accuracy and reproducibility of the determined analyte concentration are extremely
important, especially for individnals suffering from hfe-threatening illnesses who are

dependent upon the resulis of these analyte concentration determinations for illness
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Airy. Dkt. No. LIFE-079 managenent, for exanple, diabetics where the
concentration of glucose determnes insulin intake anounts, etc. However,
the test strips used in these tests, by their nature, do not Iend

t hensel ves to | arge-scale manufacture with adequate test stri ptos stri p
reproducibility fromone batch to the next. Consequently, it |s nece sary to
assign to each Ilot of test strips a calibration code that corrects for this
variability by calibrating the neter used to read the ;t@slgkt%torLI%@g,cordi ng
to this calibration code. The calibration code may be positioned in any
conveni ent | RGakdRAL, (Suehn@s, didberidsNeterdiet EQRsHRNa o AACRPANYmisHCh t est
strips. Usuall the user manual |y enters the code into the neter when he or
she begins %Uﬁéwt‘?ﬁlﬁ§@°umf eichEOVEF. thaichlsinps uesstin fhese muw be dhdigreitd,on code or
enters an i I ation will
be mcorrectra% %?L){)%%%thﬁﬁ% égﬁrgjtqlgr %’ g%‘%{g\% eéﬁght&gtﬁggfc@gﬁé %?{ng?{{;{;egpst[rr 1 on that
does not i nvedrydictbiigy fremrone haiciu@lthq/naxn;ﬂ]mxselqngltltyhlelsaabdsmtd emngmmweclhave been

made. However, ile effective, at t S su di sadvant ages.
100061 U.S. ?‘ﬁé’lf Fe,g 1P Slf,cﬁ%atioﬁc’d? %latﬁé’ﬁrﬁ%ts g({mHT’ vaz B]il li’yo%agggaa’ﬁg glﬁal ysi s test
strip and pieag@ssl tb efad Mrkésngrip tedohhiig donsik UalRSatRAvEdd | TRe &@ibiabb@tdden
information. The strip includes a "test field" in which the analysis takes

pl ace and a"BACEROEHYURH 1T WY KEapveRSEdocafiRm.cHeh Frtbs/netaistensl thaeoMWAN nf or mat i on

speci fic 10t iRSPRARAR, Ae REY IlafiH§TenRALED ! Nos.
4,510, 383 and 4t 59?%51 u)@ epr| nci pl Z,GHt f\s(atﬁp‘ioéj%?gg&%r%é\??r@§§ges€ﬁ}ﬁep whose

cal i brati onbegns'a m@ntgﬁiairf étusertfyistthentersiensw ¢alibration busle s enters gn ingewvat e of t he

calibration irable result, it cones at a
hi gh pri ce. %g rg%u Cga’%lu&%ﬁ%mab}% c%npéingxhé ‘.{V/lglsbye urlﬁ e‘i:tsel y, with tight

t ol er arje@si on t hattmmtb;amddesqmmnamg nafter chlébriyanshat dvgmot inkelvetiziuke | engt h of

br 1 nt g mUEES R G e DA e BB e R e PRSP R i ca of

the test fi ghdhpts Mfeih&hﬂﬁﬁ@ranﬁa@@ neter nust have a sophisticated optical
system in order to read the ghtly s aced bar code reliably. [00071 U.S.

Pat. NAV00S] 281 3Ys>- P%toNR/EfﬁZQrIﬁg p Pagpe et g, disglosesan erdysiy e SN pr obl ens

raised by w)%es%ff&wakg{g iRARAR RS oRktripRRELrAAAN RS ARSI A OTR: @fp hPgdsw th a
two-strip system The ™test carrier” contains the reagent for reactlng W th

t he anal yze'tes fighd" abwBigh &g 2nal¥pis thkes plase ded zhateli-wetifipher coie whighi br ati on bar
code that i r aI so has a
abPﬁg %ﬁ?\%:%'hbé g‘ent : 1? 981% locsﬂiilx mﬁ@‘iﬁ:p%arh Eaa&ﬁ‘ (Ebeﬁils

machi ne-rea Ation I'S approac uces t t echni cal
difficultie8. Far?@!t é@@pésﬁsl@ 3Bhwol 4«& §93.) hmprurfcage, Wae mgce’siwoslﬂcs peupihdoppe et

?lhé ng?\é\fyer 'ﬂ@raélﬁg ?sqlﬁ]aﬁs%greﬁp % M2 Sse?ﬁ ea tk?eeucsgrnlg ux%at\ayairé) ofi tﬁ'e gahgl%[umtx g epC alibrate

While that is a highly desirable result, it comes at a high price. The bar code must be
printed very precisely, with tight tolerances on the width and spacing of the bars, over
the entire length of the web that constitutes a single batch of (uncut) sirips. Moreover, the
printing must be done in a way that does not change the characteristics of the test field.
Furthermore, the meter must have a sophisticated optical system in order to read the
tightly-spaced bar code reliably.

[0007] U.S. Pat. No. 5,281,395, to Markart et al., discusses the practical problems raised
by the strip of Poppe, et al. and addresses some of them with a two-strip system. The
"test carrier” contains the reagent for reacting with the analyte to be measured and the
"code carrier” has the calibration bar code that is characteristic of a particular batch.
Each carrier also has a machine-readable batch identification. This approach reduces the
technical difficuities and expense involved in manufacturing the strips of Poppe et al;

however, it requires the use of a second strip in order {o calibrate the meter.
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SEP 2005 Attv. Dkt. No. LIFE-079 [00081 Connolly, in PCT Application WO

96/ 13707, published on May 9, 1996, discloses an apparatus and nethod for
detecting various analytes in body fluids, using "dry test str}@s I n one
embodi ment, test strips are color coded to identify the test thdtSES 2005
particular strip is intended for. Thus, a blue strip nmay nmeasure gl ucose and
ared strip cholesterol. The colors are divided into $ aggtsNG H?E_O%xarrpl e 64
shades of blue represent 64 different |ot nunbers of glucose sirrps. The

appar a as a ' whi: I oGt he | ot nunber
ppar ajgpsh mmﬁylmpkgpwailmvo%ﬁeﬁ 6@@1&&%{@2 9,t1hgf96

measured fromthe strip doesn't match t| : n . e menory nodul e,
the test i stisdlospesfappeds akhinstheior deletiing egnius esalythain bede Auidbasiop of test

strips have,a which is.inserted into.{he arat us before
the strips O t{lﬁgﬁ%%@gl&ggﬂdl ehtU{s'l"%tcic’.np[S Goo9T" §?‘£|lelraltO f‘fﬁ?tﬂf@%&e t?l?l.ga Pat ent No.
5,989, 917 patidisAkieipls ietenddd. fod Thed, 8RS s@ipmBiyefiesbiltaglucseads a ddaaty bration
code froma.t i

st strip contaj.ner, where the calibration code is in the form
of a bar coUeESEREASE FUOSEF %@ge%@wﬁgfdﬁﬁewpkﬁéh% obplrerepEsemL However ,
each of thesgftehmBtemdtk bepiacdst ampeiTdadyARAdRS a nfeMorPtadMt §hickS descri bed
above, a bar code nust be printed very precisely, with tight tolerances on

the wi dth afigespabivigpenfll p ot papber magpirediyen thetshiep dastermateistte ave a

sophi sti cat e e, L DYV, Pa{ : s 0 t he bar
code in or e(rilﬂ]:)t‘(g Igfnrtea e’tﬁ’ﬁ ti gﬁf‘ﬁ %‘/&gﬁolgﬁgte%ﬂgg?edcg@i‘%%%ﬁ%&%%@%%@c%&di ngly,
such a systlemhiol esedasmshanenutactyunddul, eosh & inkOB©d Bito hs appecdiys Helieee i s
conti nued itBt etr.estftiargbgaf d%el %pment of new devices and nethods for

anal yte con %%F?Sa‘fil?)n 48 EPRERATY on t hat provi de easy calibration of an

anal yt posgincent isatlif@rthet) &1 ©MteABNo. FPYYEVITas Mch&r et ANiRNREYL BeteOMEENt rati on
determnation neter, O particular interest would he the devel opnent of
such devi cd§*EAGIHETHEASIT HAL 2 \YLS AR EOTR BT eV KT B8 SPRRE PBITRTHIS "DH° t he

manuf act ur i 98n BY O8e 88dcOMa@ictiD &Fipd, RenitR} @ﬁ]% O reddignt WikSbo® ‘Ho'l?/@ver:[ hat enabl es

the use and detection of a wide variety of calibration marks froma matrix

of a test sHfihepe foanys ailfes fsum dvidvgntageal §or examemie entlesaribesiibetier 47084 | mi nat i ng
the manual | ' BeiGal | [ Foo W unawar e
Rl eal \ERAREICE o Rpt AR TR e

or forgetfuﬂ1 cal i'bration is ree erm ned the
concent r at iMereofer, oy metetravst ArvalasophistSeiARICaOry sErEhal NyENTEDN p09111 Devi ces,

systens an%cﬁéc?oggﬁlefbgrr coH@&Jr ertté]l%afﬁjglte%ir Ht}lyrlr?ptaicect)irba? f:oéehgli gRneent rat ion of at
| east one analyte in-a Physi ol ogl cal Sanple rare provided. "The subj ect
devi ces i ntdcudéigly, mah misxstéravicrgsaatmanefasirionessal | brati on nmark and at | east
one t eﬁ)bid]g ar e?\’s SUCIth%éI%ZlSS co%tinued mterest in the development of new devices and

methods for analyte concentration determination that provide casy calibration of an.

analyte concentration determination device, i.e., an analyte concentration determination

meter. Of particular interest would be the development of such devices and methods that

do not place excessive demands on the manufacturing process of either the meter or the

test strip, that enables the use and detection of a wide variety of calibration marks from a

matrix of a test strip before calculating analyte concentration thereby eliminating the

manual inputting of a calibration code by the user who may be unaware or forgetful that

calibration is needed, and which may determined the concentration of more than analyte.

SUMMARY OF THE INVENTION
(0011} Devices, systems and methods for use in the determination of the concentration
of at least one analyte in a physiological sample are provided. The subject devices

include a matrix having at least one calibration mark and at least one testing area,
LFS-225 3



12 SEP 2005 Atty. Dkt. No. LIFE-079 wherein the at | east one testing area
has reagent conpositions for determning the concentration of an analyte in
t he physi ol ogi cal- sanple. The subject systens include a subjeqt §ﬁyn@$ and
a neter configured to determ ne the concentration of at | east o&% yte

in the physiol ogical sanple applied to the device. [0012] The subject
invention also includes nmethods for calibrating a nmeter,

nmet hods i nclude (1) providing a subject device, (2) assézlatlng fﬁg devi ce

Wi th a metenyhereidihe bi IEM%MHHHQ alteg'ﬁasafteaéeﬁ’@%hi B060:5E3h dM LAy HBRI K Wi th
light, (4) detecting Ilg fromthe at east one calibration mark, and (5)

cal i brat i ng cersningioa pf gagalyton therbyselosictisgmplal Thy sutbjsshsystives GES 2The
methods al Se.4iae ke, £aNLARLIBG LR b BaLLNG AL 6Ol LR PRIt L N
- concent ra dét er mi nati on

physi ol ogi cal “sanpl e and providithg a ca i on
of at | east andyte iathablytsevlogicat mnﬁmlmjmg}nmlcsarrpl e. Also provided are kits

]E)(F)%L\W N&gb%grlgit Hﬁ 'g Etrlgggﬁ??ﬁg\gglg%“@% tho%kfciﬂsg @EJléﬁr??&%t%nggy %eﬁ}‘l Jé;EI;tl_Eccordl ng

to the subj @@thodt m\éﬁtﬂé(l())ﬂroﬁ‘/ﬁfﬁg DHbREL RSica (2 §00§1E1f1¥ fhe ddQQ AL Fh@tefe 2 shows
an enlarged | an view of an exenpl ary enbodi nent of the matrix of the
devi ce of Fi dH‘émPat”[th‘ﬂ%ieaﬁC&ﬁF@‘@‘@H@%k ‘é{%!l&@r("féﬁ?t%ﬁ“@éﬂg}ﬁﬂfw YiF ey of an

exenpl ary e'@&dﬂn@@sﬂfbra@on L8, afB{sh l:ziﬁbpaftmé he rgé%éé'b%&d%t]ngé r%'t!ercf%d :Laht[rgf%#s] Fi gure

4 shows another enlarged plan view of aR exenplary e rment of the matrix
of the devi carkis). Fregnetbods alSP@I@l@]B cRlitepng U% teshiopereandthheratrenyitlr ged pI an vi ew

Fi gure 6 shoqe AT A SR bt hdfe ALK Shed IR S oA T 2

met er accobsk aglytantieephsibjogicsl samyle.nﬂkllsmprohﬁi\idlﬁtgkas ﬁmluta iaprasficiag thest strl p
associated t erfwiﬁ? [(0019] Figure 7A-7E shows enl arged plan views of
exenpl ary e %S‘ of various configurations of the detector array of
the neter of Figure 6. [0020] Figure 8 shows an enl arged plan view of an
exenpl ary enbodi rent of {he nmatrix of the device of Figure 1 having

mul tiple calibration mar REEEHESHRIFTION W THENRAYNGS eas. LFS- 225 4 12SEP2005
Atty. WB] No. LiribleQ 80ws an exemplary embodiment of a device according to the subject

invention configured as a test strip.

[0014] Figure 2 shows an enlarged plan view of an exemplary embodiment of the matrnx
of the device of Figure 1.

[0015] Figure 3 shows another enlarged plan view of an exemplary embodiment of the
matrix of the device of Figure |.

[0016] Figure 4 shows another enlarged plan view of an exemplary embodiment of the
matrix of the device of Figure 1.

[0017] Figure 5 shows another enlarged plan view of an exemplary embodiment of the
matrix of the device of Figure 1.

[0018] Figure 6 shows a schematic illustration of an exemplary embodiment of a meter
according to the subject invention having a portion of a test strip associated therewith.

[0019] Figure 7A-7E shows enlarged plan views of exemplary embodiments of various
configurations of the detector array of the meter of Figure 6.

{0020] Figure 8 shows an enlarged plan view of an exemplary embodiment of the matrix

of the device of Figure 1 having multiple calibration marks and multiple testing areas.
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[ 00211 Figure 9 shows an enl arged plan view of another exenplary enbodi nent
of the matrix of the device of Figure 1 having two different calibration
mar ks, each in duplicate and multiple testing areas. [00221 Figure 10 shows
an enlarged plan view of another exenplary enbodi ment of the nklSER2Mb the
device of Figure 1 having three different calibration marks. [0023] Figure 1
| shows an enlarged plan view of another exenplary enbodijreatnof st matrix
of the device of Figure 1 having a calibration nmark in the pattern of a
nunber . [BETAI LED DERSERIsRW N etfargEib]ak NVANIH 200K d:QQ 2431 a ey teesnensyBhens and
met hods for use i? t he .detteEr.m n?i}i an of %&e concentration of at |east one
anal yte in a"pRySE Sledgrieart et Badretn Buraegalbrponduske gichde dvrisEe i ncl ude
a matrix havifugmatipik @asig @88 calibration mark and at |east one testing area,
wherein the at | east one testing area has reagent conpositions for

det er ni H1034] t he MEeHe &hshostsizp anlafzedplam gy endtirer ekrmpbdty sinbbdigientalf tieanpl e.
The subj ect : [JRaTe: - J: | a . meter configured to

det erm ne th@x@gﬁggﬁtdrgglw%?l%?e z%{pdlnggca%feggxfg&&éﬁ%%/aﬁgn IR the physi ol ogi cal
sanpl e #9PB) ed t Figire l Udhwinsen efl@Q2bplad hiewsil bhctlet exanydary e@bodinsa df el udes

met hods for cal. b% tidng a neter. The subject t hqgds incllpde 1% provi di ng
a subj ect deVFEE?° ?’ﬁ) CULCHET T h§? et FUGTA0En RRRAN the/palislp of 2 pwmbery | yni nat i ng
the at | east one calibration mark with light, (4) detecting light fromthe

at least one calibratign mark andﬁél?)) calibrating the neter based on the
detected calibration nQEEC‘EL)‘:PDF-ﬁﬁRI NSHSHE IRENTHY ude contacting the

testi ng{ﬁ%ﬁﬂa of  h&{cBR kst Mt hellon$ FP LG Gl de RARRL FordIthRQVdndh it a
calibrated concentration determ nation of at |least one analyte in the
physi ol ogi caif askgagsee analysoingmbydielegica sampe ers pfoidedsBreisnbjpetalevicesi ng t he

subj ect net . I [ i i I 2scribed, it is to
be under st ogggtﬁ%ea%lg% ﬁ?ia&ﬁ%géﬁ%ﬁ% Cfplgb?%%tq trTa]r%Xrﬁe’Eéﬁe?l % OI‘B%aFe? ﬁ?%uz{r%%’) enbodi nent s
descri bed, aghesaittherrhleast ofie iegngsiesa haareygent tomssitianssior deteripéninmitier st ood t hat

the term nol g sed rein.is for, th ur pos describjng. particul ar

embodi nent s 08% e;‘/l,g&tétorrl1 r%i%lggrhal te fnntg%ﬁta’éﬁ?({ggja{)gnﬁpﬁm%? ﬁ‘g?ecéfyﬁteggt‘?fgu(%@ope of the
present i nvenbjectrlevicd AnddemttemiohBghrantoydelaynihd eic appemndedn of &iledt or[e0027] Where
a range of val ues iSLPﬁr oVvi deq it is understood that each intervening val ue,

, It
to the tent YR FRY TR FEm R ARAeS (4Pt d¥iffess the context clearly
di ct at egogdiher Wi Jae suthet Weettioh ARo URRREs ARHodsqWRLlibhifd 2 Qbtet AL subpge and any

other stated or intervening value LFS-225 5 1 2 s E 2005 Atty. Digit. No.
Ll FE- 079 methods include (1) providing a subject device, (2) associating the device with a'meter,

(3) illuminating the at least one calibration mark with light, (4) detecting light from the at

least one calibration mark, and (5) calibrating the meter based on the detected calibration

mark(s). The methods also include contacting the testing area of the matrix with

physiological sample and providing a calibrated concentration determination of at least

one analyte in the physiological sample. Also provided are kits for use in practicing the

subject methods.

[0026] Before the present invention is described, it is to be understood that this invention
is not limited to particular embodiments described, as such may, of course, vary. Itis
also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting, since the scope of the
present invention will be limited only by the appended claims.

[0027] Where a range of values is provided, it is understood that each intervening value,
to the tenth of the unit of the lower limit unless the context clearly dictates otherwise,
between the upper and lower limit of that range and any other stated or intervening value

LFS-225 5



in that stated range is enconpassed within the invention. The upper and
lower Iimts of these snaller ranges may i ndependently be included in the
smal l er ranges is also enconpassed within the invention, subject to any
specifically excluded limt in the stated range. Were the stated range
includes one or both of the limts, ranges excluding either botip Ofp g[m)se
included Iimts are also included in the invention. [0028] Unless defined

ot herwi se, all technical and scientific terns used herein have the same

meani ng as commonly under st ood by one of ordi nary ski | 1 2P0 HHE Q%o whi ch
this inventi ngs t hod paterials. si m ar. or

equi val ent t nqgahgtg!éag %‘éggﬁn%&%ﬁ e{rjgi{jaémgg%mg Ilslémbe e ’ﬁl?‘ﬁ%%}lﬁc?ﬂ ce or
testing of tieseprel@ningenwentidgrnddntig be prfiet nakk geiibodsgandismt erials are
now descri bed. Al public t| ons. nentioned herein are incorporated her ei n by
reference toe“(fi?l‘é‘earsﬁ)‘%émm Iy LYER PeSUOITE" HetheRTs iy csr s lopit ytae jiged
connection Wahik Woh&atke Bﬁteﬂlﬂiﬂgb %Idd%e@'i Botﬁ'ofﬁfl@ 1indiQ02%Hes bicnitcifl& not ed
that as used herein and in the appended clainms, the singular forms "a",
"and", and "@%Offﬁ?ﬁélﬁtféi@e‘ﬁ)ilﬁlﬁ&fifelagﬁélcéﬁi?@mdh@’ mgentiche cont ext cl early
dictate t her wi r cludes a
pl urali P] y O g1f suchLﬁ]GPGrSSeEzgég;}talllr%]gt1 g{hgﬁdgﬁgpg%}gyﬁ%gg{dﬁcﬁﬂﬁ& tgg?/llgeed:ﬁe?%gpgvéet%@r ef erence
to one or nmaeleat@amcess t@ndnoﬂé;qwndvratoecﬁbsoner\@roe@ﬁarknbm ﬁl@alttktowbclsthusl led in
the art, and_so fo [ The bl i ns, di scussed. are provided
solely for tﬁ‘é‘c‘inPO%h%O osg‘gg o Planc?fmgtg‘ (I'istaﬁl mfa GRS G & g gttﬁﬁ@%nt

appl i cati on.deMotbbd hgeiheneilsh besustdinhie granRt bU@sting®f &R pracirisehen, hbat t he
ntitled to anteda uch publication by virtue of

present invention is,n

prior inventR" ﬁ”eqjﬂ?tP?Fgram?F‘ﬁ@“ﬂléF@émﬁ’f B F%‘ c%lt? POHICHIES FEREPIEEYCBE different
fromthe acirélﬁ‘ll:orgéiﬁ el ﬁ@f’ein eRte& t%ls@l@se@m dBee the nﬁ&o’d@ﬁlﬁ!ﬂﬁ ndently
confirmed. DEVI CE 60311 sunmari zed above, devices used in the

concentrat i dﬁat%?tlselflﬁ?fﬁ’&ﬁti%ﬁ“ﬁ‘fw@ﬁh thA aP8lications age 9¥RYsi ol ogi cal sanple are
provi defgadener aly s g%t&@aﬁghse@%ﬁe&%dw&l UfiSended JFRG | dfe é}g%ula[ag at | east

one calibration mark that is used to calibrate a neter, ‘and east one
testing ar edomesyiehganEayenthed owpos phird aderbus valngltye @nEsdenty dititesn

determ nati or?heengﬁ%:o@;ugl iggéx)émggnpef%mgporea ggggone dg%a%lﬁﬁﬁlg{ﬁ‘?%%r aspects of

a neter mayqb ted accor di tot Fation mark so
that the rretrwgemtaynqmefwandetoa‘tthelc@alst" mciedes(rabnebcreab et: @nadry devieoanent rat i on.
As nentioned ab ve t he.at tes area_.of the matrix includes

reagent conpO&iETe ?lthe?68¥kjgr‘?’éll ?/?135 Sr\‘ﬂ baf?da%lfoé—?hm nation. In those
LFS- 225[063d] 2 SERh2piBicAiohy disdisted hbk@in drd ﬁEvﬁZ@solely for their disclosure prior to

the filing date of the present application. Nothing herein is to be construed as an
admission that the present invention is not entitled to antedate such publication by virtue
of prior invention. Further, the dates of publication provided may be different from the

actual publication dates which may need to be independently confirmed.

DEVICES

[0031] As summarized above, devices used in the concentration determination of an
analyte in a physiological sample are provided. Generally, the subject devices include a
matrix having at least one calibration mark that is used to calibrate a meter, and at least
one testing area having reagent compositions for analyte concentration determination.
Accordingly, one or more components, features or aspects of a meter may be calibrated
according to the at least one calibration mark so that the meter may provide at least one
calibrated analyte concentration. As mentioned above, the at least one testing area of the

matrix includes reagent compositions for analyte concentration determination. In those
LLF§-225 6



enbodi mrents having nore than one testing area, the reagent conpositions
present in any of the testing areas may be the sane or different reagent
conposition fromthat present in any other testing area. For eﬁz lelﬂl]ﬁi n
certain enbodinents at |east two testing areas have the sane r &Eﬁ
conpositions in different concentrations, or may have different reagent
conpositions for determ ning the concentration of diffesnenbuanallytes, or all
may be the sanme, as will be described in greater detail below. In further
descri bi ng t ¢rebwlihjréchaving moentipoene itdhag eish) theteaghavigesiibhd prizentdesor i bed
first in gre t hat he subj.ect
devi ces and gftt?%atre %ﬁtgg%é\s mfd? hé &ﬁg&éﬁ jdlﬁ%&gg@ ges 9mR?eSqfonL{dom ghat(:]:’rr?sﬁrlﬂzy1'3)n of
net hods for mgldilier atimgre. Feteeampledocetangerhlpdiratssat jagratvo itddsendrean, and
kits for use |E/g_§ract| Ci ng t he subj.ect..methods, are descri begﬁ Anal y

Concent rat i offVREESEHPS FRHTT FRROFEEN™IH GEE{eI RUICER K% OF AVERF SHerAtE | udes

anal yte concl%ggehaédnq;rasm@%mmimr@am E@SerARfon SR BerBAREAIGH, BF Jiymphot onetric
or colorimetric (used herein interchangeably) analyte concentration

nmeasur enent @b sag, asTHE bgdeacdkes 1e gispisy dadail brlandn &mbperéerscribmgeth@ pdrecar e
general |y maﬂ@en‘dgn Qe S%B_]LLQ@%EL:. W18 uf gk cHM\éd"fﬂbﬁf?g%‘é’L@ﬁ&l&ﬁt liblve@pfatrix 1 |
having at least dne calibration mar k position ereon and at | east one
testing areasybaws Hgt mela@retht subgﬁ@htims:ﬁs ingmeetérn oted shiwvihe abjcat ck:mcm: Nuxtal

conponent) that one or an _anal

oxi dation si g‘%’é ﬁ{lfe%gﬁrgftﬁ%dsggr CLE{fibwm%\gnadm @) acﬁorgﬂggn&? S'%ij%cﬁ% YEies, et to whi ch
the matrix dfitstfbreiselemiraeicing tiessigedt ateetthds, Breded@ibeé.es are configured and
adapted to be received in a neter, as described below, for automatically
determning the concentration of an analyte. In further describing the

subj ect anal {816 0BGRftdiah MBsurdiRas peap®Nt devi ces, reference to anal yte
concentration neasurenent devices configured as test strips will be used

for exelpHry purlBestucchmsrlighinciudes apaliy spagentplieherseement|deYipe aphe scope of
the inventi gy LAR3ALIAMRKRIR! @EM]OEE@QQ'(&E%HE@:@& 1ﬂeé%g@£btly)taﬁ§§165t ripis
shown in Figure 1. Figure 1 shows test strip 8 whicch matrix I 1 is

posi ti oned alon@néaté?rﬂdn%ﬁurwméwceélMHYIC%ZmMYmlrbtdhs&wémmltwmﬂqol e 14 is
present in Ki sanpl e
can be appl |%§8?l JI Igﬁ(iequ%ggt %% t er}#gféﬂl?)% 1%&%;@&11@ 1 3??%1# cgkha"ﬁ% aglél'fisgct ed

t herefrom Usma:hllbyatlosam}i{ positenaigpére@tantat baw osd tdetmgfarermnavmg rebgenand a
reaction is detec L anok he 0sit x. 11 however,

ot her confi gcﬁfngf)?l nsS (%"ﬁéh TetRé gmcglr‘%&%% 695§ Itiatg}? VAY fre u‘?ﬁgne SdShent s of
test strip 8fentbekd ofnoMnddge d;aénrohb'gdalipnodmﬁmg sybedngiahd () kSeppdb elemkn212S E P 2005

Atty. Dkt. I\tlg whlﬂzlhliillze_ nqz?trglx of the device is associated. The devices are configured and adapted

to be received in a meter, as described below, for automatically determining the
concentration of an analyte. In further describing the subject analyte concentration
measurement devices, reference to analyte concentration measurement devices
configured as test strips will be used for exemplary purposes only and is in no way
intended to limit the scope of the invention.

[0033] An exemplary embodiment of a subject test sirip is shown in Figure 1. Figure |
shows test strip 80 in which matrix 11 is positioned at one end of support element 12
with adhesive 13. A hole 14 is present in support element 12 in the area of matrix 11 in
which a sample can be applied to one side of matrix 11 and a reaction can be detected
therefrom. Usually, sample is applied to one side of matrix 11 and a reaction is detected
at another or opposite side of matrix 11, however, other configurations and methods are
possible as well. The components of test strip 80 will now be described in more detail.

LFS-225 7



Matrix [0034] Matrix I | is made of an inert material which provides a
support for at |east one calibration mark and various nenbers of the signal
produci ng system  descri bed below, as well as the |ight absorﬁh%% (o]
chronogeni ¢ product, i.e., the indicator, produced by the signal Bﬂ&gucing
system Matrix 11 is configured to provide a |ocation for at |east one
calibration mark and a location for the physiol ogical sappbg,nEr®E.079bl 00d,
application, as well as the detection of the |ight-absorbing product
produced by the indicator of the signal producing system As such, the

| atter |ocation may bﬁgﬁharacterized as the testing, detection or
nmeasurenent area of tHKe2E%st strip (used herein interchangeably). As such

mat ri x jdo3up one Nhaik 11 S RQIE! 88 inéR nRfer@AMEION Srofded éjsu%b&’t’\fo? biesgnd t and
provi des sufficient void space for the chem cal reactions of the signal

produci ng syStibmfippmesiaad valoe cmker phiiesicet! npdupiag systerpdercribesbelngiue been

devel oped f ol WS itk (VA LIRS | o ] i Qn; ' trices
may differ i grtls Ter r?é Qfg%mat er f‘%@%ﬁﬁ%‘%‘g‘f%ﬁ&sﬂcg% Qgﬁ@ﬁ%%}c}%éﬁ@ t%t rices
sui t abl e f orsigsépioduditgesystalyj datrix hviewbifgrreadne predide a borktiar for aidtast duemi t ed t o,

t hose described in U S. Patent S.. 4 734.360; 4,900, 666; 4, 935, 346;

5, 059, 394; 5‘;%%%?%%’@’?%@?@6%?Céﬁ?ﬁ%%fhﬁfgy,si"i%‘%mg?aﬁr?éé,= 652 ?’E’QS’@%‘}%%}’ 3% '526, 120;
5,563, 042; 5waPf tB63techomdhd BFlit-absofidfy pdduct prodBRd B9 Hic ibdiSdd, S8k, 5, 846, 486;
5,968,836 and ag 9%2,,294; t he di cLosurﬁs of which are herein incorporated
by ref er ence® B ROS8IIETY PP NCT PIck, 1t KREeroretipemey byghpractenedias the tiGhscri ti cal

to the subj egdiecti®ér idabiBmeAtta of BRLAT ARL(Us&d KRAS BiferMahfeabB$ REGHCH, O ot her
factors, includi ng,the nature of the instrument which is used to read the
G

test: strip, BoHYEhITHEShRPerHEsTe daqueads Quig AowtiveudiheWsirondes and porosity
of the matrix @t v&aggags ﬁﬁ&ﬂeyoheMQ{Iﬁac:fqaﬁsrdthés%gnmomciaggystaefm fgve pores

and/or a porosity gradient, e.g. w arger pores near ~at the sanple
appl i cati on Heggi drnumbaeofahisremmapinesbavatbedrtisvelepedden wa i wgicoranalftee mat eri al s

pol ysul  one, Ry BeY s i AL A B S oo B R o™ Dher o
t he mat eri al therble, ohemayatnots shigablasfoctseamaik swteett tnpentjon andldie, fubrreqoval ent  or
non covel sty A AEIRD Aol 1R o340l B AP 00Ut o
cal i brati on :8INGITAS 3044685 eEeFM3etl4 T4, A82601a5 60 70e5RG, 1209d at | east one
mairixo1n o EgiRe S e g SRS A Do PR SRR o,
LI FE- 079 and 5,972,294; the disclosures of which are herein incorporated by reference.
[0035] In principle, the nature of matrix 11 is not critical to the subject test strips and
therefore is chosen with respect to other factors, including the nature of the instrument
which is used to read the test strip, convenience and the like. As such, the dimensions
and porosity of the matrix may vary greatly, where matrix 11 may or may not have pores
and/or a porosity gradient, e.g. with larger pores near or at the sample application region
and smaller pores at the detection region. The materials from which matrix 11 may be
fabricated vary, and include polymers, e.g. polysulfone, polyamides, cellulose or
absorbent paper, and the like, where the material may or may not be functionalized to
provide for covalent or non-covalent attachment of the various members of the signal
producing system.
[0036] As mentioned above, matrix 11 includes at least one calibration mark CAL
(represented here as a hatched mark) and at least one testing area 1, as shown in the
enlarged view of an exemplary embodiment of matrix 1! in Figure 2. The number of
LFS-225 8



calibration marks and testing areas nmay vary according to the particul ar
application of the test strip, where the nunber of calibration marks and

testing areas present on matrix | | may range fromabout | to tR@UERNE of
calibration marks or nore and fromabout | to thousands of testing areas or
nore. Figures 3, 4 and 5 and Figures 8 through | | show additional

exenpl ary enbodi nents of matrix | | having at | east oneAwaPktbfoatiFetvimar k

CAL and at | east one tes%\ﬁg area configured in various nanners. &0037] Mor e
speci fical | yCalipfaigh wegs & IngWYER SAY VY ReRPTHRE (A teenar sl PtiCHRATIOT CAL and

testing areage lesr dNiRrhBRABIIND, PSS @lib&liorPRaBLld Xstild archorddeh: SRAML Ment s,

one or nore of the testing areas nay be the sane of one or nore may be

di fferent. Filgmreraggsiengbourhte iagustadsivdvilibeptign oarlistor aorcomd fenkat@all and
testing are nged.d i n 11. Figure
5 shows mat ?ﬁgﬂlcius%l'dﬁgf\:/?n Ecrala§1 br a(tgf%on Jrlfgslr(ﬁ 4&%?_5%31@%[;@?%%%3 Jsgu%blsltsgo%l ally in
the center oédditmmliexemplhryandbodhesms pmariedg hhvmg\htpemt dricealddaticarmdid

calibration K . 100 A feat f the subject methods is that the
use of a pl uggﬁiafl&g?“éﬁez?%ﬂg %rea%§1%\%}i‘rre m ‘ﬁ@o'élselgflﬂlerﬁed in greater detail
bel ow, enah] es t heodetet:iion rof. s plowe alalityl iafivisakichraddeamarirenksn@osi t i oned

on a matri x, where in_many enbodi nents at | east one calibration mark(s)
form a patt eleFinggens & %Taﬁﬁﬁ%EPafélrlel PR g dr I Heenthofigncgts, 15e0r M9rG ¢fx, wher e
such can bethg%'ét‘?r%ta?&s%&'ﬂgtlﬁ s%yepddetoynfafe ﬂsh%%%@m' ﬂg&r@a%ms a single
detector as sued in prior art devices. Accord rix may i ncl ude
mor e than on@a@allﬂb@ma peflipmrRn maldral. ﬂltdfestwmat@ss bb@g@ngedmy ghé-likhe same,

e 9. . for dughhbondiOlt fobixRUNARRES sl difik ¥ Bling Gufharion AR @l 10 of tvo or
nore of the nmarks may i'ndi cat e particul ar ca & on paraneters or each
cal i brati on pmitiknsesybataitialiyeintte @nipaefmauk af atdsitinggreas bal muthnas a

particul ar anal telbrat%nmar%%iied In certain enbodi nents, the detection of a
parti cul ar carihrat i hdi cates what anal yte a particular testing
area i S[(mss]ayl ng Afenmrelditlmtsbmectvmidﬂs isnhht et@ties of Oplutalie olﬁﬁétecrtmtscnsuksle a

particul ar gori or conpui tlonr Iae toa arti testing

ar ea/ anal yt 3’ec§iF5°|r FeindsTater ?%6‘% o ed‘ﬁ © SHENS ‘H’]W” %Cﬂﬂ?t}?ﬁ

cal i bration mBkksose®hed or Abtrik ﬂ&@efheﬁdny@ﬂ:boﬁﬁ@ﬁ§ af leaNt odcaliBafidroned above,
sonme or all of at_ least one calibration narks be the sanme or. may sone

or all may DBt fogRapptenEgichasapypker oplefig quS}i'ealthGH thedPRTRRYPeBS Clbar ti cul ar

to the testifgbaifstddusiBiagiurhilty bBdsRERBkad STAliMRIATRE® ad fhe& BIJRE N
enbodi ments, a testing area may assay for an inhibiting substance such as

acet ani nopheiit Qi ReFHRnelyBaigK | b aes jackida mere e erseakbreiapnsl, Wicen may
assay for LRg gdRs 8re§-en2m§y Be fre gQQeS, e.g., for quality control purposes, or different, e.g.,

the ratio of two or more of the marks may indicate particular calibration parameters or
each calibration mark may relate to a particular testing area such as a particular analyte
to be tested. In certain embodiments, the detection of a particular calibration mark
indicates what analyte a particular testing area is assaying for, in other words indicates to
the meter to use a particular algorithm or computation related to a particular testing
area/analyte of inferest.

[0039] Figure 8 shows matrix 11 having calibration marks CAL 1-CAL N and testing
areas 1-N. As mentioned above, some or all of at least one calibration marks may be the
same or may some or all may be different. For example, a calibration mark may be
particular to the testing area to which it is adjacent. For example, in certain
embodiments, a testing area may assay for an inhibiting substance such as
acetaminophen (which inhibits glucose) and an adjacent testing area may assay for

LFS-225 9



Atty. Dkt. No. LIFE-079 glucose. As such, if acetam nophen is detected, for
exanple in a particular anmount, at |east one calibration mark associ at ed
therewith provides a correction factor to be used in the conputation or

al gorithmused for the anal yte concentration determ nation of glluk5R 2005

[ 0040] Figure 9 shows yet another configuration of matrix 11 having two
calibration marks CAL 1 and CAL 2 and five testing areasy. JkANHIEE-ohOr
exanpl e, calibration paranmeters may be indicated by the ratio of the two
mar ks, wher e gtlupte dates, draigpriopheded deeoed, dualkimyle donpartdulpumposes and/ or

t he positioning of r re_of .t mar ks i ndi cate what anal.yte is
bei ng assayeéea%oorneic%%gat%gr m“i%%:%sf%crlat?dgg TR Brrogg.gs ?:%Drrre&l(‘)&‘rr%?tgr, tc’;g useglﬁ%wn in
Figure 10, calld dofpuiaton ereidori®l uded fayhd adiyeadotedn@atidhelethRbtidd@t testing
areas 1" and |" are related to CAL | and/or assay for a particular analyte,
calibration ®H°RS CAL2 may indicate to the neter that testing areas 2' and
2" are rghed tOFC%{'He %h@@yﬁ@anot@e%%&&ﬁgfu&ruoﬁlopﬁathkq%%n?ﬂ% liraddd
calibration mark CAL 3 may 1ndicate to the neter that esting areas 3' and
3"" are rel amsdkstAICABNBCARd/ 8¢ fasiseingfagias.dn psg for exdnaple, galdigitos. [ 0041]

Figure 11 sh an_exenpl-ar | et ' L hration
mar k CAL 12 ﬁa\f"‘]ﬁ%"%@“ﬁg terlﬁdl%é%e%alm g%i}%@??“ﬁ%}ovm %fjle(r’(-l-,)J hgée c{r%g%gﬁg' a%fggdﬁ%ﬁ testing
areas |- N. @i qualdy sejtrohpypgsat 4ndfon thefporitinineg ¢5)ne ok ebteerf(tis) maks maeyrbi nat i on('s)
t hereof may be.use to,.Lhdicate a | i.brati.on mark or lural,ity of

ol | brat i on MRt AL GRE Foudfon v fi PRl e PR S Y ar 1 ety of
di fferent argangen®iduse W caibextion matk @AL ¢ ahdylindtaion tenksr intdestinga®ds Nor e
testing area enbodi nents are

., ar.e, possibl e, ere the abgve descri bed
exenpl ary onﬁya"éinld Qrﬁreﬂ?&ed\ﬁﬁfm‘nk ?éﬂ%?éassﬁb?_riarPP‘t“C’t‘lﬁléa“é‘U&péah@fat‘toﬁéwﬂ‘i nventi on.
[0043] The ataioasdy itdieasdlthdthati 0 WiBhKaks 0084 1 hake rbisied RPdRDRanEY: a
photonetric detector, ~ and therefore nmay be correctly characterized as a

phot omet r i caPispy B¥ 2 Bptirda anglyicand epibetiop arye Ak Bappyrpdirate iwdbomeicngily, the at
l'east one caldbiraliQn  RIF 48 PRl bl 3 BHGALES fordipallcDGE anafygSPect i ve
calibration information related to the particular test strip carrying the
at | eastlt®Ak cal i Beweildpbaverak ex¢mpdary embedmeniant armbrixelishavingedalitpatal | brate a
bo. e di SPRr e o b Bl B B e i es A8 Y B BB O TP ™
| east one phoi Ofeturiecalylpptiern e bulaitied(s)s Eitei(y) &t combinaiok(shenyrebmely btusatt i ve
besed on ot 2 RLARE MR HIREL S gl UGSt Seteotable
pl ural i t{§odaf mar Kis wilt beeappatntchao b vinwy of diffees avandesentsloé opoginidron of one
LFS-225 10 calibration marks and one or more testing areas are possible, where the above described

embodiments are exemplary only and in no way intended to limit the scope of the

invention.

[0043] The at least one calibration mark is one that is readable by a photometric detector,

and therefore may be correctly characterized as a photometrically or optically readable

calibration mark. Accordingly, the at least one calibration mark is one that indicates

distinct, respective calibration information related to the particular test strip carrying the

at least one calibration meark, i.e., meter parameters, used to calibrate a meter.

[0044)] The at least one photometrically readable calibration mark may be made

distinctive using any convenient technique. For example, the at least one photometrically

readable calibration mark may be distinctive based on size, shape, the number of marks,

the wavelength of detectable light therefrom, hue, shading, a pattern of one mark or a

pattern made of a plurality of marks, the ratic of two or more marks, the position of one

LFS-225 10



12 SEP 2005 Atty. Dkt. No. LIFE-079 or nore marks, a gradation of color, a
gradati on of hue or a gradation of shading, etc., and any conbination
thereof. In certain enbodi nents, the mark becones readable by the
application of sanple thereto, e.g., at |least one calibration natkSER 2005
activated by the interaction with fluid or sanple, e.g., is bleached or
faded or nmade visible, etc. [0045] The at |east one teskhiyngkarearefst he
matri x includes reagent conpositions or testing reagents, as described
above, for awrahqrt@ad@n%m@aﬁanbﬁwluzjeftgﬁdﬁtinabfmm or Tlaeedaine adshading; eict est i ng

] t f th f
The matrx rigiony - ATAEFRRNE s B Aea Mol Pl BEn B R PR ven:

Cross- cont aspphetivonf sf.ampmtadsreta d.9, aan@atoné;uﬂfbrﬁﬁgﬁr&gaftslaemvatm)byblae acconpl i shed
in any conveni ent arrpltﬁ each area ma(%t/ﬁ be defined by a

er. For ex
cheni cal andPEFUHhYY ﬂ‘é‘ld h§FHIG £-8s iitheageedpr (i3 ae Sprats ¢siblar S -er, crinping of

the mat gmzts or theehi ke 6@6@55&1@@%emermaelxun@udeewab&rﬁ%ﬂn%a%%g bﬂ' No.
10/ 011, 000, and U.S. Patent No. 5,843,691, the diS8closures of which are

herei n i ncorpwnaredeny as ereiited ebyve, fooamblte wWhesndratier detarmmamtiond e 82 0ing ar ea
I's present, eag ri'eshx?%érleﬁglrealfsﬁﬂlmgregﬁ%& 'Eh%u?k\;\?xgg?o alyﬁ%fmf @E Gk oV L0 rfespect to

t he reagent compositions east € testing areas
differ. In abe tnairln hevibg d cattorettion ofark, bed/omfremtdcb nthet, h@pm%agenoss corrp05| t| on are

the sane in all .t R te 18s areas of ma

mul ti-use tesfltamtlrfa?g%%m?’ %aatl &re “ﬁ%%gfeﬁeth%“ﬂyé’eﬁ"“”‘wﬁé‘?é1‘8 ﬁ@gt est st ripis
enpl oyed to csnmiehamaﬂmslk“yr a&ﬁfpyz taah ama pRN@E defiied PV WicRdrh.tyl add/odi fferent

anal ytes, th ent conposjitio differ 0 | djsparate
testing ar eé’glym‘faﬁ%?}f‘ﬁreﬁmé\%rad@df 0‘?1&511?1% GRIRETS g}e)tg t“r"e%rgtéﬁﬁfb(é 85i tions
will be presgnpleilUs.dbpf@fi@itertER.1 100 1206Rn00 & PRAORS. 53U8 kp1, twher e the
nunber of different reaq_bzfrt conpositions nay be as great as the number of

di fferent teitlongyeapiericione prenirerostisd by refeincger tai n enbodi nents, the

strip npgssi MUl t gReAUShY BSSAY kg K085 Bhesdil! eSchSERRE 3RG Gy bE e salB¥r
interfere with the one or nore ana% yte of interest and/or ‘may be used to

determine tduerhidvatigesprd! 1¢ & etageni cempaiione Lappll¢asdvoo  thvdestiag preat r i p.
[0047] 1n_ cefbaRoCHRREiBAbS imBACoAhe IRESioh GAL IAL-ALEARIRY afelfd ude an

inhibiting conponent t retar e reaction bétweent sone or all of the
conponent s chmt ealrtbadieprrate totmgosias pbmstnXA(t,oaag ,dn rrrgihypsa tnsteems dn nthclt her

enbodi nent s, emtbhﬁ ]]H[ gﬁgeeg W GQQRQ%S 4tgp ts'%%%loyl&fw st u eousfy 1.4 for a spanel

substantiall'y a es areas are say for the
sane anal yt ex plulna.ltty d:ﬂihffermmﬂytbs aie reageaiCtomipositig ershﬁfmgmngasnmyam ncrease
or decrease cqncentration. As described

I ito t he
testing aredl pf”ﬁ tfs 1§g Iﬂrﬁﬁf ”e‘%ﬁ‘éﬁ‘foéés’ ?tg%laért R er?rﬁéeaﬁﬁﬁlcwgosbtfonf; H’flla?eest ,
€. 9., gl ucoggeseiitan pifeckicestgdahest tables: spipQ et thelmindbbi & different reagent

compositions may be as great as the number of different testing areas of the test strip. In
certain embodiments, the strip may simultaneously assay for one or more substances that
may interfere with the one or more analyte of interest and/or may be used to determine
the hematocrit level in a sample applied to the test strip.

[0047] In certain embodiments, one or more testing areas may include an inhibiting
component that retards the reaction between some or all of the components of the reagent
compositions. Accordingly, in certain other embediments, the reagent composition may
be the same in all or substantially all the testing areas (i.e., the testing areas assay for the
same analyte), but the composition in adjoining testing areas may increase or decrease
stepwise, in inhibitor concentration. As described, in the testing area, the testing reagents
react with the analyte of interest, e.g., glucose, to produce a detectable product. In this
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LFS-225 11 12 SEP 2005 Atty. Dkt. No. LIFE-079 particular instance,
det ect abl e product is produced if analyze, e.g., glucose, concentration 1is
| arge enough-to overcone the inhibitor level in that particular testing
area. Thus, each succeeding testing area, if nmade of increasifg SEpogest s of
inhibitor, requires a greater glucose concentration in the sanple to cause

a detectable product (see for exanple, U S. Patent No. ,5, 691, .t.he
di scl osure of which is herein incorporated by referencejq?y'?gth}lOS?%FP}J’;gnany

enbodi ment s, pARRIRIRIREE dekcthble ploRSdt i YhodicE@T afBYic RE:. B16QN LHlccAf£8n SUCH
that it has conpositions of known analyte concentration, i.e., a positive
control ar eals largg e948h WPVEIEaR Hie lelubiie ddvel i that partieular testingerae.iTes, ganit r ol

area. [0049] Adi gl Vared B L0E i own -0, Fi gur rix 11 has
a calibrati oﬁé%riraarnﬁ %ALé/g%d trﬁe togg{alpeg% %%@I&lq rlrge}g})lrz rg‘!\d;é. * %ggg?‘%ﬁ ent

reagent conpgscase omseiftation agbasdnpde borusdiafibecterlt padadt yice $or ekanpleXafpl e,

first testing ar have. a reagent. ., c osition f t he caoncentration
det erminatio at%”ft?\%‘ %’ISI’S 913%8%7?18?“% c‘ﬁm%&‘sS‘E%H‘dg%‘),rporité‘ggﬁf?etr@?? ‘ng area 2
may haveuesr eagerih neaypabidimens, oat ot e 0OMe etin@irkRmaaicardshistaian of a
second anal yte such as ketones, third testing area 3 may have a _reagent
composi ti on fU§R tehi NESEREBAT NS (06 KRey BWAME TR HRIHRL BE 1 ARPUVa Rt @23 uch as
chol est erol, yangdn@Radinhcdngohiifgs, 88 eandkaY0R3MGra reagent conposition for
the concentration détermnation of an Nth analyte such as a substance that
i's knowtP08] i nt ekcerdmely the prb@kmet whavar inditgued 3, miver e bhis ntceldirplon of one or
more of the ﬁm'@/;g@&d tﬁééﬂ%gqraam.@mayogav@mfﬁr&ﬁ DS LERbLAnBPAS, € 9. IRy
be known to interfere wt he concentration determ nation of one or nore
of glucose, &etyogdsr dificenroblgst.dookxampl, fisst rmatirigwedayl, mankaver reagere of t he

testing areas, e.q...testing area 1, nay. have_the me .reagent conposition
as one or nn‘zrdénpg?lg%ﬂngfro C%Cgm&t Q8 AeF %/“r?ﬁ Og?gésé?‘n%%.s}wki%sgﬁcﬂsgf’ area 2,

wher e t he reagetttcstiogpes? irag hsvenmygaghhf dodtpositiorcfon @R rbiichiradnof one or nore
conponent s. dAs msnti(%ned above, ong og nore of the testing areas may be a
control ar eadFEPIHREC" KASH 4 AATYIE &UESH EERT i Fsting aea %?mfg){%’ietai ve control
area, or hasrel@nf @agoition ©OMERShdeh@A®n dbte@ninatRnREH Blidd\ualgRRNG0Is area. [ 0050]
As descri bed above, the reagent conpositions present in the at |east one
testing ar esiolepgiol drd ghRDJFsting AEe FEt bR ieagenssParitiph S48 ng syst em whi ch

produces a gdateeh@ahl RieRhRei oflaf NUESRORSKich 85 § ABsRE@IBNG&EmBln & t ar get
anal yte, which detectable product can 'be used to derive the anmpbunt of

anal yt e presifrfeievithihe deiesmynetion el eonceniratioel apa by mexe aféiptanalyiel ps, the one
or nore msrrbﬁga?/e(?fn dnB & ﬁbﬁ%@kheﬁés‘ﬁqg 5‘1%559 e By ﬁ{a%é Rfivn to interfere with the
concentration determination of one or more of glucose, ketones and cholesterol.
Alternatively, one or more of the testing areas, e.g., testing area 1, may have the same
reagent composition as one or more of any of the other testing areas, e.g., testing area 2,
where the reagent compositions may differ in concentration of one or more components.
As mentioned above, one or more of the testing areas may be a control area having
known analyte concentration, i.e., a positive control area, or has no reagent
compositions, i.e., a negative conirol area.
[0050] As described above, the reagent compositions present in the at least one testing
area include one or more members of a signal producing system which produces a
detectable product in response to the presence of a target analyte, which detectable
product can be used to derive the amount of analyte present in the assayed sample. In
the subject test strips, the one or more members of the signal producing system are
associated with, e.g., covalently or non-covalently attached to, at least a portion of matrix
LFS-225 12



associated wth, e.g., covalently or non-covalently attached to, at |east a
portion of matrix LFS-225 12 12 SEP 2005 Atly. DLt. No. LIFE-079 11 (i.e

the detection, testing or neasurenment area), and in certain enbodinents
associated with substantially all of matrix 11. (00511 In certain

enbodi nents, e.g., where glucose is the analyte of interest, the?SEREH
produci ng systemis an anal yte oxidation signal producing system By anal yte
oxi dation signal producing systemis neant that in genetatikngo tire-079
detectabl e signal fromwhich the analyte concentration in the sanple is
derived, the laal yreddsstionitdizee mspsonscorrabeed ingaitdiabinbodmezyisres t o produce

an OX|d|zed f.ormQ “££$H£pﬂ %b%”qQQMﬂl corresponding or proportional anmount

of hydrogen peroxi ogen perOX|de is then enployed, in turn, to
gener at 004i¢ det ebt@bkie ep}bonﬂmlemts ferg),nwf&nfglmfosmrﬁ& dnagtecdtnéreaofpapimlls, where

t he amount of det.ectable rod nerate t he signal sur system
i.e. the si Qﬁjglf“mg %ysFH]elﬁ ?%I}a 861‘3? ﬁ‘@mgr%%jﬁfm%FYS |1§/waf "f‘fg’%%l tial

sanpl e. As sughal prdiRcian fsyeheis mmd@a& kr0genSlz8MAdhe REQAANH DehaSHEhSBcHIRESeNt in
the test stri s are al so correctlx}(S characterized as hydrogen peroxi de based
]

si gnal produéF%§e§?§F@ﬁ§0“FU@%?@] s flpféfied dhe enalitioly @xidiZkeé bh e Ggetie per oxi de
based si gnal sﬁfaggléﬁkﬂlgss %é’ﬁr%@&’é% an bRl A o%iﬁeﬁhalgﬂeéxgﬁc&%ongﬁﬁggﬁ zes t he

anal yte and produces a correspondi hg anpount rogen per ox .e., the
amount of hydropgainny emeyitgéhy @ﬁnmgﬂwﬂgdﬁh@hwkqﬁnpmcpd¢mnbmahumnwdh@ amount

of anal yte p %?%5" gene&te t?ﬁdé%& € proc-lr h? {rﬁe%ﬁé fm% g?rg?'tcfécia%é c%rggounas Wher st enzyne

necessarlly epends on e na ur'e anha ayed bu? IS
gener al | y antiexindastef d%ctﬂilmﬂirpdﬁclngenferam!tbye&zyml feysubity sygletnC OS eéheoXi dase

(where the analyt cose terol oxidase (where he anal yte is
cholesterol)“gﬁﬂéﬁﬁﬁPrd%%f é%FWﬁﬁggn%WE“bWﬁWV?%SPEﬂ%Ié&ﬁ& he pnabfiet e

oxi dase (whepgditha s@ﬂﬂ'pﬂcﬁch@ sysBlsar@ntan the téshﬁn%d é%@als@cﬂﬁ:&tl}@m di zi ng
enzynmes for use with these and other analytes. of interest are known to

those of ski PIATCHIEHERSEY EOGHPRAEYLCIREs SHE2iipiusy@dys -t hose preferred
enbodi mggjsg) wher ead 1@@1(:5@@%% theSlkircRkR pRokide Eie?séd aped rfo@ﬁmﬁghﬁfstgﬁg ection of

gl ucose concentratlon first enzynme is glucose oxidase.” The glucose
oxi dase nmay beligpe ﬁfsh@tifym? F@h?@@?esdb?lwhﬁtw poslyese cogegpondinpiamennapy y

occurring Sog)ggggeﬁlﬂ-%xﬁ§d %ragiohhttb?hﬂargggn x1cP% é?slcdrl)&{m:d grr econbi nant |y

pr oduced. ‘A'second énzyne of t produci ng system may be an
enzyne that p@@@abwtegh@hemnmnﬁam@kunmmﬁhmﬁeS@mphnﬁbeumdﬁcawumcﬂdmpounds

into a detec u%P%n%BtﬁE 9&% rlléf{ae]ﬁtl{ng orp {hg%gtﬂl% of (ﬂ;e anle{e%gmg a saye%ug where the

anount of detéc e produ
generally an oxidase. As such, the ﬁrst enzyme may be: glucose oxidase (where the

analyte is glucose); cholesterol oxidase (where the analyte is cholesterol); alcohol
oxidase (where the analyte is alcohol); lactate oxidase (where the analyte is lactate) and
the like. Other oxidizing enzymes for use with these and other analytes of interest are
known to those of skill in the art and may also be employed. In those preferred
embodiments where the reagent test strip is designed for the detection of glucose
concentration, the first enzyme is glucose oxidase. The glucose oxidase may be obtained
from any convenient source, e.g. a naturally occurring source such as Aspergillus niger
or Penicillum, or recombinantly produced.

[0053] A second enzyme of the signal producing system may be an enzyme that
catalyzes the conversion of one or more indicator compounds into a detectable product in
the presence of hydrogen peroxide, where the amount of detectable product that is
produced by this reaction is proportional to the amount of hydrogen peroxide that is

present. This second enzyme is generally a peroxidase, where suitable peroxidases
LFS-225 13



produced by this reaction is proportional to the anmount of hydrogen peroxide
that is present, This second enzyne is generally a peroxi dase, where
sui t abl e peroxi dases LFS-225 13 12 SEP 2005 Atty. Dkt. No. LIFE- ZZ i ncl ude:
hor ser adi sh peroxi dase (HRP), soy peroxidase, reconbinantly produée&bP 2005
per oxi dase and synt hetic anal ogs havi ng peroxidative activity and the |ike.
See e.g., Y. G, F. Wang; Analytica Chimca Acta, 233 (:1999) v 29%-:302.
[00541 The i ndi cat or conpound or conpounds, e.g., substrates, are ones that

are either fmmdhmeraqu)@ms:ﬁgt (bR P, ey Pyre¥egeneReidehade ﬂoauctehe presence of
the peroxidase to duce an |nd| cator dye that absorbs F in_a

pr edet er ni necﬂ’e\%\%%e fnthelp grel Oc’slbﬁ‘é‘F%P%FB%“QativﬁéCtiVﬁdla&‘éthérhkﬁy%eea%’so‘f/ ‘bs

strongly at @1vra\wingngﬁilytdsafdhﬁﬁl%pwargm(m@ 28h.syhi ch  the sanple or the
testing reagent absorbs strongly. The oxidi Zzed formof the indicator may be

a col or d8054f aj nt | Wh%@ﬁ@?téﬁcomoumr@ﬂmesmdﬁ |€r@alsulpﬁtr@@&@te inqathataarﬁ digsces a

change in C% led (BI detcglﬁpcgs%g H/ H%ﬁzgﬁrg en Sgerg preasgz%e ogp geromda&ie tsay at he

testing reagent can in ence of ~gIrucose i n
col ored ar eapheirpnbhdedretye draf almbrlbe tiplettin Mﬁﬂeyeterhynedava@dbﬁgtﬂl esige.ar ea

devel opi ng cql qQr. ndlc or, co unds that are useful in t present

i nvention in?fegﬁ%blgg}e %??éordﬁﬁ?j ?%S%%oﬁéﬁ‘fav RO GEs T et ptay °§1

One- conmponenthesysple BB thie Me3tibigl @ SnOIBRbALE str glynqsm oRIREREING oBleQhetser azi nes,

and benzi di nes, such asntg etranet hyl benzidine-HCl. Suitable two-conponent
a

systenms i ncl 0@ be ASLlerelniaifiy crlopRecr oD stdinel praduvitip evidgnceRBTRMERHT vat i ve
(see for ex amb@oﬁtm\%ﬁmg Is 21 Io%%%emr&ﬁle Srhd?@stt%raay,ﬁ{méguﬁgwag&t SBYindiNee

08/ 302, 575, incorporated herein by reference), - amno antipyrine and
the other c8wpowerse of Blugase iy ormpicbyamiohed weobmg tdeaahqﬁdmlterr@bmln dat ed

am ne, conj “9%1‘39ess§11399£\%lo§9{g Cg[ogmatl c or aliphatic al dehyde. Exenplary
t wo- conponent systens are | - 2- benzot hi azol i none hydrazone

hydr ochl[8#35He ( I\/Bfﬁﬂi)catgmmlmeuﬁswﬁlatt Iare3bsefdi imgtichpyésami imahenziotlodaiedtid ofeDVAB) ; MBTH

conbined with 5-dichl o ne-sul foni c aci 5)CHBS . and
3- et hyl - 2- benagtgtohclog?o?l F\%ﬁ% y‘%a{‘ gzsgﬁ%ra% §uef ?OWPS é%sfeé??elgﬂlg eoEH%Hl%eﬁC
nmonosodi um ( MBRkSB)onttmblcoleds, atihds, ﬁ}daaranimmﬂs- duch aamharhahﬁmenzscﬂihé-ﬁﬁjl.c aci d
anmoni um (AN n certain enbodi ne t he oupl e - ANS | s
preferred. g%‘é"%’% giis ?@POWE%’WW dﬁﬁﬁ’f%m ”a%/%‘rﬁi‘F B‘"d’ﬁﬂtl‘?l Bms t hat
produce a fImma@natwecteaeasﬁcadainglepmeuﬁao(eaﬁn det eﬁt&]@m;@ha@ﬁn skd. Mar escent

subst ance, 8q in a fl uorea(ﬁent background) may be enmp such as those
described in /f{@?ygéhinc%a?rpg ey glerence), or 4—am1noant1pyrme and eother

cornponent is an aromatic amine, aromatic alcohol, conjugated amine, conjugated
alcohot or aromatic or aliphatic aldehyde. Exemplary two-component systems are 3-
methyl-2-benzothiazolinone hydrazone hydrochloride (MBTH) combined with 3-
dimethylaminobenzoic acid (DMAB); MBTH combined with 3,5-dichloro-2-
hydroxybenzene-sulfonic acid (DCHBS); and 3-methyl-2-benzothiazolinonchydrazone
N-sulfony! benzenesulfonate monosodium (MBTHSB) combined with 8-anilino-1
naphthalene sulfonic acid ammonium (ANS). In certain embodiments, the dye couple
MBTHSB-ANS is preferred.

[0056] In yet other embodiments, signal producing systems that produce a fluorescent
detectable product (or detectable non- fluorescent substance, e.g. in a fluorescent
background) may be employed, such as those described in: Kiyoshi Zaitsu, Yosuke
Ohkura: New fluorogenic substrates for Horseradish Peroxidase: rapid and sensitive
assay for hydrogen peroxide and the Peroxidase. Analytical Biochemistry (1980) 109,
109-113.
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Ohkura: New fluorogenic substrates for Horseradi sh Peroxi dase: rapid and
sensitive assay for hydrogen peroxide and the Peroxi dase. Anal ytical

Bi ochem stry (1980) 109, 109-113. LFS-225 14 12 SEP 2005 Atty. Did. No.
LI FE-079 (0057] In using such a colorinetric test strip, sanple {iBseH Qﬂgyved
to react with the nenbers of the signal producing systemto produce a

det ect abl e product that is present in an anount proportional to the initial
amount present in the sanple. The amount of detectabl e spy odugs LirEo®. |
signal produced by the signal producing system is then determ ned and

rel at ed {BeE7 he anbuntngebchanalorine tiitettheipl suntpisalk aldavgalie reatmvithany

enbodi nents, sanple.i,s applied to one side, or first side. of. matrix 11 and
t he anount of™® ng?géthﬁﬁﬁggﬁﬁf%ﬁﬁ‘? SYSET} KOs %3‘?#%@?}6 559‘5L§ht5?ﬂ§?reﬁqntsecond
si de of matr iXanldnounh@bgriidhel WRRY nRADAMNEAESH RehanRPRt Tat adeleel abl e
product is determined on a side opposite the first side. In certain

. pp .
embodi nent s, dgigtteHaratchitepignal BEdUGREY ShawEREPagsvE sysientif Bi§Bd det ecti on
and rel ation Stans.qahe r&R Q¥EmAs: Hhede UGN Dol I My be described
in greater detai bel ow. The abéle/e des_crisjtlged react iq%ﬁrﬁ:@ det echtyi on and
rel ating st epsodimems. fsunplhsrappleside phetddd o1 alir8 sidPaf eatrixNdsnd the 284860,

350 S et R ISR R 2

5, 789, 255; 5, 848y &8dqdirbenBxA6e 4B&nt bf BB Bpradudt i5 & dthi R4 atsiie oppssitk osur es  of

whi ch are herein incorporated, by reference. Support FElenen 00581 As
ment i oned abg\‘?é_‘?Stﬁ'@f"r[“)FBTTHF?bﬁ%{?ﬁ?tﬁf“wggﬁ‘éeéer{)@‘a@eétg%ﬂgtag% “emrent. 12.
Support el emgghtichdd d@yt1be a0f reRtibRtGisiatd erhfldfed] & nSiell bb&ie@nd Wiich gl B: t 0 be
inserted into an automated device such as a neter w thout undue bending or

ki nki ng. Mat fgsgribed ingrpatpreietadibeloph e pBovg isiraibed Braivareterponindaelitingonveni ent

mechapi S8,  Gef: are@dr@l@@&scrﬁﬁ@%ﬁ@)&%aterﬁ%s.,4,mr3%b;rh %EB%; 4@,@3?5?}34@?‘1 usi ng an
adhesi ve 13. I'n nman nmbodi nent s, SUE?OH menber’ 12 is nade of material such

y e
as pol yol ef i #839,842,30hH8y 8PP TN 6,908, 1 Ho 5yBr.8p315eM 8,170, 561298 £9ir ene or

pol yesters. uersd ¥s3. 5 hes hay : : 2 typically

di ctates or gg?f’%?bo’nds’ tot ﬁ?é %gg?ﬁgg’%Pﬁ%’ggﬁgﬁ%g’tﬁ%’g?@?’%g#he exanpl e
shown i n Fi gbB€6,486; 500638 app 6192,8P4 neendiscl@uies ofemiptiosre terein immepositetebyof mat ri x
11. However, ifn certain enbodi nents, another support elenent is attached to

. TelICICrice. . n : " H
the other side of matrix 11 so as to sandwi ch" the matri x between two

support el enents.

Support Element

[8058] As mentioned above, matrix 11 is usually attached to a support element 12,
Support element 12 may be of a material that 1s sufficiently rigid to be inserted into an
automated device such as a meter without undue bending or kinking. Matrix 11 may be
attached to support element 12 by any convenient mechanisms, e.g., clamps, adhesive,
etc., herein shown attached using an adhesive 13. In many embodiments, support
member 12 is made of material such as polyolefins, e.g., polyethylene or polypropylene,
polystyrene or polyesters. Consequently, the length of the support element 12 typically
dictates or corresponds to the length of the test strip. In the example shown in Figure |,
one support element 12 i3 employed on one side of matrix 11. However, in certain
embodiments, another support element is attached to the other side of matrix 11 so as to
“sandwich” the matrix between two support elements.

[0059] As described above, support element 12 is usually configured to enable test strip
80 to be used with a meter. As such, support element 12, and thus test strip 80, may be
in the form of a substantially rectangular or square-like strip, where the dimensions of
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[ 0059] As described above, support elenent 12 is usually configured to
enable test strip 80 to be used with a neter. As such, support elenent 12,
and thus test strip 80, may be in the formof a substantlally rect angul ar
or square-like strip, where the dinensions of LFS-225 15 12 SEPZ:S&BEZEU&tty
Dkt. No. LIFE-079 support elenent 12 vary according to a variety of factors,
as wll be apparent to those of skill in the art. [006Q}y Theisizeyof test
strip 80 may vary according to a variety of factors such as the dinensions
of the meterswgptihehmecH?iveryisscaudiedio d hespuitetorghs tvakid apgaratieasioafort he test
strip, etc. %%ﬁ)l glly the length of the test strip 80 ranges from about 5
nm t o about usually fromabout 15 nmmto about 65 nm the w dth of

test stogaoBo typitealzt yf tesiatPed thdyOnhaddostting téV i Aretadrdtidtord Qudima tHesual 1y from
about 6 mmto about %2 mm and the thickness of test strip 80 tygl cally

ranges from @BG0HON o1 s YAl gduchgt 1§ upse the gumherof tqﬂﬁ%ﬁﬁf%@tﬁt e mm t o
about 0.4 mm;f Qs%i%pl&ﬂystﬁ@ﬁnéthto?&re i §tf1 8@%5&’5%&1?9009{ Hqsﬂo%gan@@%“ bed
above, the length o hée matfix typically ranges rom nmto about
30.0 mMm usuait, ysmklb&plal@b@{tlsrr@ﬂo w5 aoLthe wamoOfrtmtsmnéOm@naHyof t he
matrix typicall ahc sual Ly from
about 10.0 m%qh‘f% ﬁé’g‘n“%&zsd{ 118% %?o‘?k'%ﬂ lt%H] " léﬁﬂnésdgagf() ‘%h e’ abou I%J%E‘mtdf}%l cally
ranges from mbdmmas.sbf wenstry #oepitally réhgairom abialt 0yl rfnmmlainome nfla,2 MM to
about 0.4 mm NSDO“L@?%}ZJ‘LtQ[A‘??B‘i;bHWH zed above, the subject invention

provi des sys‘ESB bt devi ces, where such systens at

| east i mokyde a gubjcAGticstl@Mp Bingeth@dimea QB @LUrBEd ASove,and REdth 8Lt P as
descri bed above, and_an anal yte concentration determ nation neter, i.e.

optical net eratrig smiselyiFaagesiiim thout 4 pn &g aboi8 dmmenrnally FoR 2bpdt &P i ni ng’ t he

concentrati oy 19hbt 10.688d, t&%dﬁnﬁ-hﬁétn%ttﬂlﬁtyﬁlcﬁ)l@’éh%és B EHouSATRLEappl i ed to
the anal yte concentrati on neasurenent device The optical neters of

t he subj ect dbAVERLY B, Psyellsigen aour é‘?a%tﬂnbﬁ@eﬂbpliltéﬁto %@@ﬂ@&leﬂ@ﬁkﬂeﬁqu&ﬂ nati ng
both the at [ area of
the  matrix or s e lar B G d FLURR A Sk 1 i bR RSB e Tt e
a detector drrbgutOdade-up of at | east two detectors, at |east one detector
configured to detect light fromat |east one calibration nmark and at |east
anot her detector configured to detect reflected Ilight fromthe at |east one
testing areadSYSTEMSanal yte concentrati on neasurenent devi ce,

[0062] As summarized above, the subject invention provides systems that include the
subject devices, where such systems at least include a subject device, e.g., configured as
a test strip as described above, and an analyte concentration determination meter, i.e., an
optical meter, configured for use with a subject device for determining the concentration
of at least one analyte in a physiological sample applied to the analyte concentration
measurement device.

[0063] The optical meters of the subject invention include at least one light source for
illuminating both the at least one calibration mark and the at least one testing area of the
matrix of a subject device that is associated or mated with the meter, a detector array
made-up of at least two detectors, at least one detector configured to detect light from at
least one calibration mark and at least another detector configured to detect reflected
light from the at least one testing area of an analyte concentration measurement device,
where one or more of the detectors of the array may be configured to detect light from
both the at least one calibration mark and the at least one testing area. Typically, such a

detector array includes a plurality of detectors configured to detect one or more
LES-225 16



where one or nore of the detectors of the array may be configured to detect
light from both the at | east one calibration mark and the at | east one
testing area. Typically, such a detector array includes a plurality of
detectors configured to detect one or nore LFS-225 16 1 2 SEP 2005 Attg.

Dkt. No. LIFE-079 calibration marks, where the use of a pluralify 5 2003
detectors enables the indication of <calibration paraneters based on the
detection of a particular mark or plurality of marks madendinstinmiats ve by
shape, pattern, positioning, gradation of color, hue, shading etc., such as
cal i brati on walrkiichowRs, iwheleitgurse ofld pluruliey @fatt-aon cafbla thuirbestonwlier e such
woul d not be,.detectabl e usin si.ngle detector as will be apparent to

t hose of skf?*b??PWQﬁygﬁ%é‘%$ﬁ%9@68$%%?“ﬂ§?8¥EQ$F§3”¥ﬂﬂﬂﬂﬂ@yﬁggﬁgsfor

cal i brati ng raddeldgasttivene sipaRRNEN] posiBSRAE er@kiiod GabMF Suefshidie; aet er based on
the detected at | east one calibration mark and neans for determning a

cal i brat ed éé?fb@ﬁﬁlfl%{?t?%ﬁ“%k shppry iafiurohlen anatyt el 4 Fhse \phyrsel seiléal sanpl e
applied to the,deyd-c8le viR084ik fghi%te\%tblzﬁs \gﬁsl bE? a?éﬁpioE{ﬁ:sze%?%]lgirl & oMbt vary

depending on a variety of "factors suc S the size o e test strips used
W th the nmetlesybiedhaicioriale aghdledigrenir oridrasing atleastend cwewonags @shectarc.  However

generally, tfpa%ure &L EIE%E B{lsgc? Org{‘llllajdgt%étec} ﬂYE%Qtt(;ng@alﬁ)l}ﬁio%nr%rlL%%nxg%l%st] fotro .be
portabl e or éeasrly noveabl'e. By way of exanpl'é, the eng HOF A subj ect

met er typi calkfeyniningngelbritcdmnabiontiobér artmitonahnabte h50: physiahdicaiosmplasual |y
from about 60 t bout 100 mm the width typically ranges from about 40
mmto about aﬁﬂ%wﬁ%?ﬁﬁav‘%re usual Iy from about 60 nmto about 90 nm and the

thi cknepgeqyr di amgé @fe ¢RI ©Bletmdt@NGaSvary BYRhAROM 2 IicABtiR1@bARL 230 MM and
nore usually from about 15 mmto about 25 nmm lki)éiOOGS] Li kew se, the shape of

the subj ect thestasod hi'esf styay yped whB e mies.dhrapaparng dingngions eiohs davifst e to
conpl ex. I n ganyc SRRAdENRAESHy, HEn SHOLEGE sUTREhSettoh hred8RHTBodh 1£bd cul ar,

obl ong, oval, square or rtectangular shape, although other shapes are

possi bl e as powghlg or essityrmersalle. yguryand ewrmpo i lenetls plagradiecrogeeIpidlE subj ect
meters wil | FoafS ' | 1. OUr wher e
i ke nurreralr%%%\ée%%gfsa%% E‘(ﬁ e cs;dggr;rdﬁgﬁgrﬁlﬁén{érﬁ%@eg{uﬁ%%&%gﬁﬁgﬁ’é‘gs a%\?\gt neter 20
schemat i cal 1190 minl, dstwidthappically panged Bbm uben4o@mnt esibowgtl 00 p1n8fhdi rsors hown

operatively associ at ed i th ter,20. In.thi.s particul ar enbodiment matrix
11 of test é‘f”?alﬁﬁ%@ﬁl aﬁ’g%t églﬁn nértogagmﬁ%glolznrl\%l and the 1;5‘1%.%&(1%}1 id ﬁyp&&ﬁyéaﬁﬁesan ar ea
that is a tésh ddgutaileanlo atbdOBhmAad mend wsosiBdrab aboay 1 T Rikei aBéut2hainudes at

225t QG oI DO Pl RSt Rye bl e, IR, R St s, T oM onto
from simple to complex. In many embodiments, the subject meters will assume a
circular, oblong, oval, square or rectangular shape, although other shapes are possible as
well, such as irregular or complex shapes.

[0066] The subject meters will now be further described with reference to the Figures,
where like numerals represent like components or features. Figure 6 shows meter 20
schematically tllustrated. A partial view of test strip 80 is shown operatively associated
with meter 20. In this particular embodiment matnx 11 of test strip 80 has an area having
a calibration mark CAL and an area that is a testing area 1.

{0067] As mentioned above, meter 20 includes at least one light source 19. At least one
light source 19 projects light onto the area of the test strip, e.g., matrix 11, having at least
one calibration mark and the testing area, where the same or different light source may
project light onto the one or more testing area of the matrix at the same or different ime
as the projection of light onto at least one calibration mark. At least one light source 19

typically includes a light emitting diode (LED) or any other convenient light source such
LFS-225 17



one calibration mark and the testing area, where the sane or different |ight
source may project light onto the one or nore testing area of the matrix at
the sanme or ‘different tine as the projection of light onto at l4é %Pﬁﬂ
calibration mark. At |east one |light source 19 typically includes ht
emtting diode (LED) or any other convenient |ight source such LFS-225 17 12
SEP 2005 Atty. Dkt. No. LIFE-079 as a |aser diode, a phgtobsansisi@es, and
the like. Usually, the light source contains two or nore LED sources or the

li ke, e.g., eisramemladimagm@xeﬁnmemt,and ihe Mike. S‘&Uilgﬁ'th%Qigﬂit&SuﬂchE{ﬁ*@mwtwo%Bre LED
sources or the like, I;CIIFEI{ source 19 mag be a single di ode capabl e of
em tting twd®gF Sé?”ﬁFsscE” key@g el eRtth EMBedPEghESh! FpHEcslY heg e Bne 1§ ght

source is UssMBILEY @aRadrendfieesfitighi Rardii ity At 2 WRVERIdRgtRL LRI Ng from
about 400 nmto about 1000 nm usually from about 500 nmto about 940 rim

For exanpl e, enm@g EVe QOIYT §tSFHf*Fét~V3VQAH\g§15@ﬁ§g1HsTlﬁraé16‘@%}@%9@& sourgreis | i ght sour ce
bl Light. t d
I s capabl e %dﬁik%f ek @0he Blnt GRQHE eﬁgtﬁ? HH}F:h ?Frgm%?&{ Siqg 09 t? mgpd in many

enbodi ment s t" source’ | capab wavel engt hs at
about 660 nrm{}a@ldews@almJirormbMS@Onmmaba11W4émihoﬁbmwhple1\hhaerd: twghdistinsiour ce i s

capable of emtting |ight at eI engt hs at ut 525 30 and 940 nm
It will be é’}%ﬁl?’é#?s ?ﬁgq'pl{%cél’% ﬁ‘%"ﬂ%ﬁ%? caRabEq B@Htlﬁ%l#%itﬁt P f’rfag}“mexerrpl ary
pur poses onlayd aBuud 7@0 @n kil iR nanRy¥mbadi@esle thellight sofiict istchgabsCaRmighg e
i nvention as many i nati ons of wavel engt hs are possi b%e as well.

Commer ci al | I w&ql?%%{ ffhoafhé%wnée%o i, WHerp pbeRteild cROEIMEAE L IES | i ght

descri bed ahgyg. 1&%%%&&%@@% ﬁ\%av’eleﬂ%tﬁseﬂ abéht 5@@%%30%%@&% y OSRAM
Syl vani a, Inc. ronics, Inc Technoi ogi es, Inc., and Stanl ey

Electric Sallesilidfe appasent &t thi@@Bﬁéqﬂgﬁﬁ@ewb?(é@trelwé@rsﬂ@m]@m mstoseionly det ect or
array 21, ma‘iﬁa Eﬁgirpflo @ il ééd tB\M:hlt tﬁ@&:%?é ?frtﬁe 1n@éntlox?gssxtnar§ﬂﬁh&iet e.Ct or .Or a
afo r ne

first detector tectlng i gh om at | east cal i bration mark
on t he nmat r ickmbihatidpe of ws\tele@guhs ge@nwlm as vedls Comnetcindly adeiabletlight onrces second
detector 21b for .dete eas e testin reag of the test
strip, v\,herlcg1 ha RO Wavglen hsf0 C{fe%rme %brogef%(iﬂd g?ﬁf(%re N1 lfrﬁée%d%?léoéfor array
may be capabteidafl bgléIS@eltM lgivaﬂm,ghtt., HHEronads, lheasgilaan®eckadibgeqlicgandrar k and at
| east one t@ are The .nunber of detectors that nake- up the detector
array wll WY%%CE} atlf'@ ?émteﬁ‘éa configuration of the matrix, the nunber

and conbbagyr at i omh@fubjebiendaérs IaleaﬁicluaaedaadtmthrnayQomaaaﬁ;kofaemst,mbut usual 'y
w il be at | east t%\ﬁe detectors [00691 Accordi ng %/ a feature of the subject
<

i nvention i SEEHEE: dreaplne felgrier Padied Sthmr?tlﬁrg?fcd& Fyneglighi ipmaf tegst gpe
detectors, QfiithiRtndetiest Mk Al theSte RBRLE a0t astflo8lt A& tdricBRtecosd J-

detector 21b for detecting light from at least one testing area of the test strip, where one
or more of the detectors that make-up the detector array may be capable of detecting
light from at least one calibration mark and at least one testing area. The number of
detectors that make-up the detector array will vary according to the configuration of the
matrix, the number and configuration of the at least one calibration mark, etc., but
usually will be at least two detectors.

[0069] Accordingly, a feature of the subject invention is that at least one detector,
typically a plurality of detectors, of the detector array is capable of detecting light, e.g.,
diffusely reflected light, from at least one calibration mark positioned on a matrix of a
test strip, where such light is reflected due to the light source irradiating the
photometricaily readable calibration mark. In this regard, the at least one detector that
detects light corresponding to a photometrically readable calibration mark on a matrix

may also be correctly characterized as a calibration detector. Using a plurality of
LFS-225 18



diffusely reflected light, fromat |east one calibration mark positioned on
a mtrix of a test strip, where such light is reflected due to tj)leahtfgmﬂ
source irradiating the photonetrically readable calibration mark. t i
regard, the at |east one detector that detects |ight corresponding to a
photometrically readable calibration mark on a matrix may al so be correctly
characterized as a calibration detector. Using a plural dtyDgfiVo IHE-0i25 18 -12
S E P 2005 Atty. Dkt. No. LIFE-G 79 detectaqrs advantageously enabl es the

det ect i on of “SECHAT FRFHISTEUTHEESIE) e CRECTOB 0T BRI Sk e foretiter or t he
like, or graggtyephr 10fer 6PIelike, SPaAkAGN PGor, §lGing Afic A8SGE hREGheasleh  that
such a calibration mark may be determi ned based”on thé reflected |ight

detected fribshsedchcabibration Mpd reneegletempned hrerraimhnipligetebgidsicdet ect | ght
fromthe oneygh MMl YESLAIN RERRRnd dEAR L, iEEIBEGL B! N
i ar act as tes TRy Her e fors.

therefore may al'so be correctly characterize S d r
However, oneeomgarreocfided watiorsspeyeleteicherkioghha alanbe doathlya cal i brati on

mark and a testin rea. .[ 0070 cordingly, the nunber of detectors of a
detector ar r%ﬁraé ?egﬁz%mi“{% ‘%Zeégoésﬁglf’gﬁ‘fer’ q%ﬁé‘éﬁf’ﬁedjﬁte\‘?\ﬁofslm%ya‘{ﬂ CH’é%%hali“ng on a
variety of fiagtorsivsuehnas d.hersiizevand shape of the matrix, the nunmber of
calibration marks and testing areas thereon, etc. and wll usually be equal

to or gi%8%8ler t hAYCYRBESHEBIMB of depqion oy deetas auRy ETHRIPYSddn theduligdt or

detects |ighfenfib@Mind §$d‘.$'&14\%§'%§ N3 £k Dchhk G 0B peIRRdieNt S at
| east one ot heer]n cal i gﬁa‘?ﬁ?onl et ect olr yf or dogfsélélt@i érjlltgl;] Iglizght Sfrom ate . east one

cal i brati on merik, thayetber efreligptionroirks andgesting ades thert o, sicnang vallsenalier ve as
cal i brat | on e} G0 Sre ) hall i fulBESG e APLH. L0, G LAl fugihodicgent s, about
three detectors or e are present, e.g.7; In alinear or triangular

ar r angenent .lighnfroranylesthyredistep sy, 2ah ounafycmbodeteatadiesstone othere are  present
(e.g., configured i 2X2 .arr.ange t wher e the nunbe f detectors may
range from ac%@tu? tog d(%teet%lt é’égéérd %efft%lga‘ﬁotufor%adeagfo%?]é r%ltéc{né%r!(’()’r Ok,‘er‘i/\?{groé t he
nunber of dedreekiigsdeenpbauecalsd detveviatalibeeipe detedgs ondvive vedsze and shape of
the t area, etc. he nunber of indjvidual  detectors

estin In other words, .t
that melB T8 he Iy 8B odieal %bgutrtgﬁesfi%wf 8" THE SFUNBSR" 68 dl St e
sections or dr@$dnbigr Afagdsneal. it Reny@hiddmARdafol et korObr m&@licbr ati on marks
of the matri X, ere testing and calibration areas nmay overlap in sone

i nstances. IFECSERAt & FPEEHEY Meht S mmesmets tybyre the mupbertfidgisclergiayyi ng a

charge COUD';%%e f@%’i’ib‘é@ti&%ﬁto%@&ﬁﬁ@@ @J&&!det&&&s%ﬁ&é’th@%ﬂmbﬁr\b@ about 1, 000
or nbre detectors such that in certain enbodi nents thousands of detectors

may be presélgtectos egploygd whyed depsnding onthe siza gl shppead dhertesiing erea1d2n x 2048
arrangenment ‘other words, the number of individual detectors that make-up the detector array is related
to the number of discrete sections or testing areas of the matrix and the number of
calibration marks of the matrix, where testing and calibration areas may overlap in some
instances. In certain embodiments of the subject invention employing a charge coupled
device (“CCD”) camera amray, the array may have about 1,000 or more detectors such

that in certain embodiments thousands of detectors may be present, e.g., arranged in a

512 x 494 arrangement or 1024 x 2048 arrangement.

[0072] The configuration of the detectors that make up the detector array may vary
according to a variety of factors such as the size and shape of the calibration area and
testing area(s) of the matrix, the position of at least one calibration mark(s) on the matrix,
and the like, however the detector array is configured as a single unit made of at least
two detectors with one detector of the array configured to detect a photometrically
readable calibration mark from the matrix. That is, the individual detectors are associated
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[0072] The configuration of the detectors that make up the detector array
may vary according to a variety of factors such as the size and shape of
the calibration areaand testing area(s) of the matrix, the pos{gisgp i at
| east one calibration mark(s) on the matrix, and the |like, however the
detector array is configured as a single unit nade of at |least two
detectors with one detector of the array configured to detegt n@ Lirs-079
photonetrically readable calibration mark fromthe matrix. That is, the

i ndi vi dual dedgdiotodoat enegsseot aledmpb®n? 2% 192 hatixSrrif1120059ardthynt DKt. No.
LI FE-079 together to form one piece or one conponent, e.g., in a matrix or
grid-1ike arPaRy&fent or pattern. f 0073] Figures 7A-7E show pl an vi ews of

exenpl arpoybodi MeRLSs oA-mhaoxs?ghe@etws_d#%%e%ﬂﬁy eRbs@YehtDofthY QiR Y of

configurations, where such configurations are exenplary only and are in no
way i nt ended Jgi6CtPl atiay it hEersboeonisurdiens, mhemtshdrconigueials aglepemplagqur e 7A
shows two de L0k Sre 1965 855 QF ' - 21 b configured.in a 2 x 2
arrangemant,tOﬁ easr?e Pgtl ﬁeag)% (fﬁged(])i?%Fﬁ{e}g%gejct%éeggggésH’i"%““@%‘n‘%&ﬁﬁ?@é"’%bgu?et ect a
phot onet ri cal7Aphowemdalsicetosatidtdtatil @ mddetdetol £ dmedniiguiedtnrd xx@f a test strip
and at | east one detector is confjqured to detect light froma testing area
of the test &FFIEETSFOBHAT 2 AF5LFE Oii%‘%sflﬁ%\t/grséﬁ%“ﬁé?re‘éf%‘%&ichﬁmm%ﬂlﬁéyf our
detectors, deda@slOfaliBhdon maRtiRet B ndidk ofdat® stighnldeashedelcent Qr 21 d,
configured in | i near arﬁag%rgrrent wher e at east one of the detectors is

configured t6OHIBREEL &i55h P4 e3fingyiren @& HISHISESBRI | brati on mark from the

matrix Qpo7a) t est lsigﬁzieI?B%HQV@%no{h%laéﬁbdaﬂﬁerﬁﬁév%ﬁfagro (%egec%?s’]tiétgé%mato det ect

light froma testing area of the test strip. | | Figure 7C shows anot her

enbodi ment hdstbaiey Hlbudetegier dkrand sdetagtorich emfigyrediin a lifspeataggeraa Whittaéct or  21c
and det ect of lhdon€ ofthd WU, [sBofi ARt gétge{prhgtro%h%gxgglggﬁaadablevwaﬁ};rsﬁcﬁlt | east

one of the detectors Is configured to detec trically readabl e
cal i bration markirdm theanmayex efettedt inpfandatiest orstdeicpionn doatguledas tietertdightet ect or

is configured to j froma testing area of the test strip. [00761
Figure 7D shcg)r\(/)\ré1 aa{?l%gé\%r%gg%g%%tn%nrﬂ‘ having three detectors, calibration

det ect 00078l a, dEpee7Orh@ds dodackndeilandnohiavail four dzedforgdetedoi21aa tri angul ar

or non-linear arrangenent wher ¢ at ast .one of the detectors is

Conf i gur ed £ BT D. SCRRbE kAIR rICLATOrS) or CRIRHFLAN SRRTISTIRE EASHIFRS £ r om ¢ he
matri x of a (B&k aSkdst prefTtheadetdeRBSE c@ﬂ@uﬁa&&@&&mai;ﬁot@xﬁaﬁhegnyrrmaﬁle det ect
light froma testing area of the test strip. [0077] Figure 7E shows yet
anot her enboARRELPT BRClFqa ihe Ratacelgries sing 294 h‘de’ﬁf ¢fig detector is configured to

detect light from a testing area of the test strip.

[0076] Figure 7D shows another embodiment having three detectors, calibration detector
21a, detector 21b and detector 21c, configured in a triangular or non-linear arrangement,
where at [east one of the detectors is configured to detect a photometrically readable
calibration mark from the matrix of a test strip and at least one detector is configured to
detect light from a testing area of the test strip.

[0077] Figure 7E shows yet another embodiment of array detector 21 having nine
detectors, detectors 21a- 211, configured in a matrix or grid-type arrangement, where at
least one of the detectors is configured to detect a photometrically readable calibration
mark from the matrix of a test strip and at least one detector is configured to detect light
from a testing area of the test strip.

[0078] As is apparent, the number of individual detectors and the configuration thereof
employed to make up a subject detector array may vary as appropriate. Each detector of
detector array 21 is capable of detecting or intercepting light, e.g., diffusely reflected
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detectors, detectors 2la- 21li, configured in a matrix or grid-type
arrangenment, where at |east one of the detectors is configured to_detect
photonetrically readable calibration mark fromthe matrix of a tb&tEEtBlip
and at | east one detector is configured to detect light froma testing area
of the test strip. [0078] As is apparent, the nunber of individual detectors
and the configuration thereof enployed to nmake up a subjeklt: deteGtor array
may vary as appropriate. Each detector of detector array 21 is capable of
det ecti ng orlighhteridbpthafgiaciogre photefetecigrst (gl Be appfrem dhsbsuohdsieops 20 12 SEP
2005 Atty. qﬁﬁy atd¥0be clﬁﬁiﬁgfrgftgdlet'e&hltansn%%lgchliéﬁa t the detectors are

phot odet ectors. (It vm'IT be apparent that” such detectors may also be
confi guli8@it o det'sclescriberhaneive, tabldadt pophealiprafi@0merk oAsharesiok idredistalsomerk at | east

one calibratj r h ix . is.a distinct mark or plurality of
marks, where gléﬂ%:é%rﬁé}lﬁ%tﬁﬁra%%éihs(}isqnﬁt i %r?aé{s’z;sndgﬁtgf ferlr%é’}C,t’ 'FREDEE i ve

par amet er s rpatadctengretating trahemaber. AsAschS the RalitrfRncialetbr 8bhothadek egtble 1 S one
that has suita i equat el hot onetrical ly

|l e resol ufllgn t aﬂ q é}detect the p
readabl e cal PHIECR hAdratdchs E°eh B PReGRFBISHENa B ccalti#iaaiahse eor mat i on may
be indi cat ed.othepefihommibaLeAlHbEALS: Bay Bl iBlical PR8Q o he cAbies Bt €r'S al so
may i nclude imging optics 31 or one or nore light pipes or the like for

i magi ngl0P&R]l ect edhif PuPiCt MpteThalsp ey fiidudgrimagingeptich @1 praneiox morR kehs piees f i c,
respective S imAGEPLALD .0 Fl-gur ' _[mgi optics 31
is configur gogttﬂ%ﬁ %gf%ﬁgggﬁggﬂt %Hr% o grﬁml%gég\@c Acg%es Oclf:g\léinﬁartra’% c|n{c§n rrﬁfr%% CAL

posi ti oned oesppuitve dxteddrs ofcordately, hegwtvnomBigoalo, magirgamptickelles tarfigared | mage
| i ght froma%t.lea . ont

t e stin re t..l east one detector., Optional
mgi ng opt (667557 TR dEeH B B et B T RGO A or s or
| i ght pi pes ekt aerhitiaiondatetthedrdomhagd lighc ohat Rask Ghoditignts, ont didafter ent
i magi ng optics may be enployed to.i e reflected lLight fromthe one or nore
testing ar €48 dﬁ'ﬁ%{?f‘ @Htéor;‘gt'm%%’f’é Oatbcﬁggg?aiyé;@ ﬂbee{ogﬂf’g?r_? A FRe {Qﬂ%ﬁ’s Phagi ng
optics used rhigolsBREHt Ipif@hbr colbirRtioN@eRbf. IPERaRARRILOMIIALes Gatkichr at i on
detectors. [0081] The subject neters also include neans for calibrating a

met er based 'BASIRHEPICHERY PEEMRIPY P ipresrsilshich e fenat be preOOE MEtiRgl i br at i on

detector. ThiQs HREBS: @€ la¥e RecliGhithe |G liBdsEd fGH] wher e
such calibrati ?)n msansr 29 ?@rﬁdrgc?er %eﬁe contr%l of a(% 1sofst vvarea%er%ggl?am and

thus is sui toaisiope pf BgicarpeRridocaiEson éetediers.of the steps or  functions
requi T ool 11t 9nd ERRLME s 10 ludt hRMBaARLLR AhbAMuAE Gekor. relate the

received signal to particu ration information of set of paraneters,
and carry ouwertighlpr cajibretient mprk dntected Bathy celdbrpioovedeon Toalndanais geneanlalayt e

concentrati %ﬁ‘git’&?ﬁ%ﬁﬁ%ﬁ%mui?ﬁ? %ﬂerg Buch calibration means 29 is under the control of a
software program and thus is suitably programmed to execute all of the steps or
functions required of it to receive a signal from the calibration detector, relate the
received signal to particular calibration information or set of parameters, and carry out all
the steps necessary to provide a calibrated analyte concentration measurement based on
at least one calibration mark. In other words, calibration means 29 is configured to
implement or follow an algorithm stored in the meter for calibrating the meter according
to a detected calibration mark. More specifically, at least one calibration mark indicates
particular parameters to which the meter is calibrated to provide an accurate analyte
concentration determination for the particular test strip. For example, the calibration
information corresponding to a particular calibration mark may require the meter to
calibrate, adjust or modify one or more components, aspects or features of the meter or to

use a particular calibration value or variable in the analyte concentration determination
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at | east one calibration mark. In other words, calibration neans 29 is
configured to inplenment. or follow an algorithmstored in the nmeter for
calibrating 'the neter according to a detected calibration mark. W?EP
specifically, at |least one calibration mark indicates particular par arréqﬂ‘rérs
to which the neter is calibrated to provide an accurate anal yte
concentration determnation for the particul ar test strif.PiEdle lds&tipl e, the
calibration information corr ondi to a particular calibration mark may
require the HEPERIGT, Whggsy C&E@?“%Tdﬁ% atgyn ‘?T@H?rﬁl/todﬁ%ljﬁlaﬂﬁrt@t #8Rponent s,
aspects or figal wittethe afctdhealiRith 1¥and B oSS BadRWLdugpdk 8f 2 G&ld bration val ue
or variable in the anal ¥te concentration determ nation LFS-225 21 12 SEP

2005 Atty. GPVeREOR qqrRist BiFD st enelgiiebponviye 28 wisivorerrts bR andlagrsignat or mat i on
is tailored g fbeaiRioh Qtbab 11851 oﬁﬁéae@act&a%ﬁ% AR cﬁggﬁ: e - Cal i brati on

means 29 usually reads the output of a signal ~ conversion”element such as
anal og/ di gi thakordoglyeralibratips meknsc icopetde vEcaamingval aighs stgpsalecestarpto t he

cal i bration _detector th etector arra 1l to a digital signal.
Accor di ngly? r@gcf&l abc(r%g?rf%%%%l eatgéenf@nqlraglo%rélﬁaésﬁfe@e&b%eéirzm ‘%@ecbegtcgléqr%mt“he st eps
necessary t enarpgevifide e cal dtiyy ek ditamal iyéter. concentrati on nmeasur enent based
on a de &c}@ed calipbration k speci L'c t(“])_ the test strip used with the
met er . {i’ 2] CalFHFEHonSRFaReaNS i crravlend calbriap fhe rsterdmp PHREF%fg t he net er
in a nunber yals, dWRY.8ing d€REBAL HE Qlbation rﬁ@fﬁtan@éb%regﬁﬁnuila%a{étbe@ax!m@éérs@nd
correspondi ng neter paraneters, i.e., depending on the particular.

requi rement CofePEREng @ibe BYHiPHarTRAemaR(e o ik toRt stifistorbe tiead withTthamejes,
cal i brati onBalSaifRaiod AR € Qfapek w{;b?a;ﬁhggrn@{gus 9% Yol dr g, one or nore

components, aspects or features, etc., O er to provide an accurate,
i .e., cali branpuentsmpdcistos feabmesestt t aff thomeidetogrovideaniaoturatEdre., exldmpbd,

calibration n | l.e..of - calibrati,ng.one or re of, the
fol | ow ng: 6 %’?ﬁ% ﬁ%&gqt}ﬁagggﬁq&%ﬁ%n ?‘gl:ﬁJ ol Eecganga,noré?lge.ar,’S ﬁsecaﬁalﬁl’te é)ﬂsi ty of
l'i ght, the dalibadtingenodr thirghf the dejoidtingd{ 1) tthveat ldaglvhe light Goyrcd B, elghehedet ect or

array 21, e.g., in, .of fset the | i ng, opt i 31, e.q., sitioning,
focus etc., "tt%)m)f ﬁ@l%éﬁs({uf%‘rpn gﬁé&%r‘ﬁ?%?’ﬁ&%\%ﬂﬁg 'efﬁgﬁégﬁf?og?ﬁr@%s) , e.g.,

t he al gorit b, @siatbifset (G PP ihapimaptivd B, e O PERRtinial foRik et€f @) theadnd fae | i ke. By
calibrating an al .8ori hmis meant any adjustnent, change or, nodification to
an al gor i t hAPPAERHRFHYS HICCHBHEONDnt-Betheplporide wed lofgmaRte 2aplficopri at e

al gorithm omdedisking can aad RNkt "By caliPEREDAT A dritth & N&hi A8 Qimenal ue such as
a correction value or the like into an algorithm etc., or any such

adj ust ment  6¥nEePiEBEY BFRLOB IO ArplagrigR inchifinashut sotderisd sassletigepRovi de a

cal i brat ed_ Qﬁﬁ‘!} afe ﬁ@?ﬁ}ﬁﬂtrﬁ&ﬁfﬁ'ﬁl@ aﬂ?g%ﬁﬂﬂi b gﬁtiné a GariabRMbr IRAL Wile§ as

concentration determi nation that 1s nore accdrate than one
a correction value or the like into an algorithm, etc., or any such adjustment or selection
of an algorithm as is necessary to provide a calibrated analyte concentration
determination, i.e., an analyte concentration determination that is more accurate than one
determined without calibration. For example, a particular calibration mark may indicate a
hematocrit correction factor or value to be incorporated into an algorithm for a particular
level hematocrit detected 1n a sample or a particular calibration mark may indicate an
interfering substance correction factor or value to be incorporated into an algorithm for a
particular level of interfering substance detected in a sample.

[0083] In addition to the above described means for calibrating a meter based on the
particular calibration mark detected by the calibration detector, the subject meters also
include means for determining the concentration of at least one analyte in a sample based
on the reflected light detected from the one or more testing area(s) of the matrix of a test
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determ ned w thout calibration. For exanple, a particular calibration mark
may indicate a hematocrit correction factor or value to be incorporated
into an algorithmfor a particular Ievel hematocrit detected in{q sgpjs or
a particular calibration mark may indicate an interfering substance
correction factor or value to be incorporated into an algorithmfor a
particular |evel of interfering substance detected in assanphe..i{fd@83] In
addition to the above described neans for calibrating a neter based on the
parti cul ar calf. Bhiatricem irgerkratpt digiednteyratdieircal 1dywatk emchdatieegrard t he

subj ect neters ,?%fgméerrl%let%get rfegns or determ ning.the qoncentrati on of at
| east one andfyie PHYE SEBIME" BA3 U W BHPPRE T A NG it Y Y RSB EELRd from
the one or remeditd Lisdfitgtadk eafusdtioaf reqhieed e bXan9haRwh@Yr sbbar225 22 12 SEP
2005 Atty. Dkt. No. LIFE-079 strip. This nmeans is generally a digital

i ntegrat ed CPRETRECMIA Wi BFrEPTa furk BANITSHdRRtaRe &t OtBSTOGES ATV s under t he
control of g,8Qfht- RN REAHANRAR Yol fBuldid %lyyou%ﬁgnmglgmmexecute
all of the steps or functions required of 1t, or “any hardware or software
conbi nat i on stdsestinwiel metgyder dsfepmisingthe eapoéntrationf ofrat teagiose aralytotimelytenor ds,
analyte congentrallonedshermald ans WRANS, ful 9 GoRLIaUIad Ho,Gar Ty~ out or
follow an algorithm stored In the meter roredeterm ni ng tHereoncent ration
of at | east fonecaibatiyt @eanABglbyt @ cendinembbdiaknte meaatiardlibatisromdnmans 24 i s

shown in figure 10. as separ at e conponent ram cal i brati on neans 29, but
in certain gﬁﬂf%&ﬁﬁ‘é‘ﬁ?ﬁ%@ﬁﬁ?nf‘%‘?“ %&F FWH&F F@ﬁfbﬁﬁﬁ Sﬁ‘E%\Wéegr"fftf&Sjrc”ﬁlé]f'er mining the
concentr ati ocOlingly, &RBkydodcdiBNtidRIctdRinaAeEmEds 89 sk Bl Coflchitihe out all

Accordi ngly, analyte concentration determ nation nmeans 24 is capabl e of

carrying outheaigps ngqisanie gelerupsGlipritad sngics prieREation s Isaed anal yt e
concentpgg4y on m@@@é’u@ﬁﬁ%eterg QOSMLuADBrog MR £l B Py M ShidnNEhUde Program
and data nenory 34, ich my be a digital integrated circuit, that stores
data and t heligipinteatatef arags Beledores dagaand(tisg dipid iraggraiey cipspidig ens(ading For
_exarrpl e, pr ?Jg:rgm Dﬁor%@&rﬂpl ; rdm grAfd mg&gé/e.%ﬁﬂ}) S?J[Q’Eg,h%ﬁtioh nfor rmt Ion,
i.e., meter parangters, correction values, algorrthns, etc., relating to
particul ar cdbinbtiat.ionmerr kEimoger@tiesignpriogy, algsrithes cetc.[BR8EY) toRepor t i ng
means 26 is conflaued;dongMbnLeate dhg, Lesults of the analyte
concentrati 6n HEasUr EMent et er m natt on. efior nmessages, etc., to the user
and nay0ostfke VaRemuighatads 20 yordTadredad tommpyicdtothBBesultisafald analyte 1 s a vi sual
di splay such as a li %ui d crg%ttal .di.srgl ay LCD) or I|ight en‘iﬁiti ngkdi ode
(LED) di spl &0PCSBIRIOT epiiFrien s G e 4ter SEOT BESHEE L0 AU B HFE 287 BRAE or the
l'i ke. METHOW&rious hard copy and soft copy forms. Usually it is 2 visual display such as a liquid

crystal display (LCD} or light emitting diode (LED) display, but it may also be a tape

printer, audible signal, or the like.

METHODS

[0086] The subject invention also provides methods for calibrating an analyte
concentration determination meter. Specifically, the subject invention provides methods
for calibrating a meter according to at least one calibration mark positicned on a matrix
of a subject device and determining a calibrated concentration measurement value of at
least one analyte in a physiological sample applied to the device.

[0687) Generally, a subject device, e.g., usually configured as a test strip, and a subject
meter are provided. The at least one calibration mark positioned on the matrix of the test
strip is detected, the detected calibration mark is related to particular calibration

information or a particular set of meter parameters or a correction factor or value, etc.,
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[ 00861 The subject invention also provides nmethods for calibrating an

anal yte concentration determ nation neter. Specifically, the subject

i nvention provides nethods for calibrating a neter according to f"?(;'EP%ﬁﬁ
one calibration mark positioned on a matrix of a subject device an

determ ning a calibrated concentration neasurenment value of at |east one
anal yte in a physiological sanple applied to the devi ce/-668Y7) LEEHErally, a

subj ect devi ce, ..e. -uspal Ly confiqured as a test strip, and a supject
neter are pr 53?%35&%%“@?“?%&33?6%’ u‘f:l“a‘f“illg‘rr‘“ﬁ?l? ‘6’%%?‘?&1' EE%?@IQ@H%DL&R'H]E
matri x of thenctegstay bs pefpmedbdetediced; bdiheerete beChRd sample Bragplidano Rk is
related to particular calibration information or a particular set of neter

par amet ers ofSSESUER (PIEE TR M SRRl lsslt {pay preY g ealibratiop morppgonar the bkesep 2005
Atty. Dkt. Neor ddafabreOifQeiflehhRUABRE karhSe %?b%l%d@& HRNesPaRE dn e SHCHip
e y

calibration information. The calibration o meter nay be perforned
before, af t emaythende RpaeRslyensarer it tbe mstenpihercias leappht edibragion etk isest stri p,
for example bRl dbbae] {ndBYmBLOM B8 63 PEAI 9 oldf QLTRILAR BE 1he

i ke. For exanple, 1n certain enbo I ments, sanp iI's applie T thé test
strip and thestsgiissperitprelymagerttharn henepenat dureleyis itas eftlied wintcu thhe meter,

where at least o alibration mark,] il lum nated and detect nd the
neter calibr ﬁ?ee@ﬂg@g?ﬂla?r%&fayy%e Idﬁtegf%%ﬁ%rgﬁf)%%ir FETRIS }nt’ioﬁ‘écno’f"é’ég’otgg?gbe i's
operatively itsalet &hpldihBodudGory e € nARE. SR/ PbRcH BetkdBViRPPII@E: Where at

| east one calibration mark nmay be detected before aor after sanple.

i ntroducti ondesgrbag gt .rBSé’Fﬁrt%sang’llFoaPQF?aé‘Pn é%thﬁeét T bSTa BRSPS the matrix.
The subject [BLRAGS WMelthetdSorlhe faRERF brgﬁ%ﬁuﬁl?selg nW\AIai) iﬂtﬁﬁ@@ﬁﬂirﬁi@tlﬁmge

application to the test strip before thé test stripi1s inserted into the
met er for theftsaleronprevity and is in no way intended to linmt the scope

of the Nt | on. < HARBELSREN & . UAPHUGRYe LR €5 ShELBCART, Tore

speci fi to the matrix o est strip, ere pically sanple is
confined to eachripambere tipielly sanipde @cotfgmd to oniearealiiehtatat East oag edibahion t he one

or nore testing areas 1cal and/or . si.cal, barriers to prevent
Cross- cont a%ﬁﬁ?ﬂdl t@%‘.’ﬂ@%’é’?ﬁhﬁ%&g}é’ Iarye,&l S’Bﬁff}gﬁ%?%éf@%rl P héfalrcrapllbémierss t%Brﬁlef'ngd to the
mat ri X such crolatomsanpltonr Gecitfisaliy, piysioheidabsbeless afpliet e B¢ gaalx speshoduci ng

systemof th matrlx t%) .Elrtﬁduce a det ect al?l e Er.oduct t(%aﬁ IS .gresent in an
amount  pr opol?i BRRIS FSCHHE PRPEPRFS OLhp RTe! prodRdng sy HdNSBHHr & as

descri bed abgneuce BhieteataBiel plodadt tiRe¥prertMadn dfount fropsrlree th Rnitedr y, but
generally ranges fromabout 0.1 to 25 |, usually fromabout 5 to 10 pl. The

5
sanpl e may b&PHE PISRIERINT GPFes et Fiogd BROVRg I adm e hYeamBlitiadisot ocol ,  where
the sanpl e NyofRel Rafedrethut kRS hnbs MWk kbouPb.1 & PEEMISRIY RbAQEMESD. 1N

certain to 10 pl. The sample may be introduced to the matrix using any convenient protocol,
where the sample may be injected, allowed to wick, or otherwise introduced. In certain |
embodiments, the sample may be introduced and cause a bleaching or fading of a
calibration mark, where such bleaching or degree of such may indicate particular
calibration parameters or may cause a calibration mark to develop.

[0089] Following introduction of the sample to the matrix, the meter is calibrated
according to at least one calibration mark positioned on the matrix such that at least one
calibration mark positioned on the matrix of the test strip is detected and related to
particular calibration information, where such information is used to calibrate the meter.

In certain embodiments, as described above, at least one calibration mark is made

detectable by the application of sample thereto.
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enbodi nents, the sanple may be introduced and cause a bl eaching or fading of
a calibration mark, where such bl eaching or degree of such may indicate
particular calibration paraneters or may cause a calibration mari tS?E

devel op. [0089] Fol | owing introduction of the sanple to the matri%Z %Re005
meter is calibrated according to at |east one calibration mark positioned
on the matrix such that at |east one calibration mark pesbtinedson the
matrix of the test strip is detected and related to particular calibration
i nf or mat[§i54d] V\herzéccs»uiirkg y,nf pratratd detecios, Lgs ededsoocalaiibradnedetdaernetier . 1 n
certain enbodi ment s des east cal jpration mark is
made det ect Eb? oot R ﬁ%h%]ﬁ]ﬁ i %% Clsotﬁe aot\{eaéa%lpéotf)ﬂlgtf]é{ﬁg' re?_cl‘—aépfa%br?%“lz SEP
2005 Any. DktnarkNmm the 207 & thOQRQE, u@meouhelatnglsyone&tan&r@caﬁatm&n?rcﬁbﬁe@ct or, i.e.,
at least one calibration detector, of the detector array of the met er
detects the H{ormahe oprfdibEHBR B?Feqfﬁ?oé%?qf%POP%ﬂéwe@SE’éfeﬁfBWéPf B MeHRIAS from t he

mat ri x of thgcdawheRlumMigs eeladhRadbnd A8l Rak3hl BlealchOR AR oPr OVi des
information for calibrating one or nore conponents, aspects or features of

the neter. A@Sf)@a@ﬁher?frfgms Geleptadrbioncens morecalibratiemdatectmeotiht dteiariasay mar k and
the light {)jtJt Ched: (9 %1 méﬁﬁ&éﬁfa@ thk hﬁ‘rfrﬂn %’Pa‘t ned[ﬁ'x[ne x[%Q)F HMEq?ﬁHﬁc% or €

calibration ectors etector arra
illum nate tteaenabf a:téeaﬁmnlemxlﬂmnoormeaﬂt (b)rfest, smlch n‘mythe bl leasi mtt&tm.laz;ea of he area
of atleastt% al i br at

u t hat
Cesti ng. ar eatoett ey Hers i 58 e iskiehen, BHE de'sa%t SR il ir W th (e
same or di fferienghtlof gbkasOut differentintahelbriggHis). of the same or different
wavel engt h(s [ QQ091] The | engt h('s).. of, ht used to jllum nate the at
| east o?@ i]al i br &t o*l%vmaz%r@ Q‘@S%Cﬁ% at% e @t 'F?Sé%%ah?ﬁaaﬂq PR
wavel engt h( shapsede §0nd drldufarOat8mitRew ARENSH (sTES to 18t daRdhabearslorof the
matri x. Light “of anéﬂsw tabl e wavel ength(s) may be used to illumnnate the

at | east onetedBgiaprE piohe mark- ahief anx aytalif Wav@%rféﬁgmawévewﬁ%dtae used to
illumnate c i
m&ﬁlﬁfa{e P DEARE Qghbv@fkhﬁma@mﬁvhgﬁe%ﬁal 941 enm d depen dont

illum nate ot calibration ma ere suc
upon t he typéduminateakitdn aalibosion marks, amﬂ hféertwelemgthme@mlbummétG@ther wher e

wavel engt h( S).y0fib] Alikel A0GL OsfOMEARRU 400 4 Moch eADRe H0QQ: M ar e

typically use nate at | eas a Ion certain
enbodi nment s, mhrkgzlht typf oﬁttrrt@:tctrm wairees wevehgth ) bf light negidg fmmdbbmmoﬂwe at

east one . b I T el e Sl AR FR SRR LB 0 4
about 940 nmem{cARER}s, lighg lof mbreabantdae wateléngasit ugdeo dRkdimredti Il@ﬂt amrk is then
detected by caéﬁlbrlagg'nséar% g g., a first wavelength ranging from about 400 nm to about 600 nm
and a second wavelength ranging from about 700 nm to about 940 nm.
{0092] Light from the at least one calibration mark is then detected by at least one
calibration detector to provide a detected calibration signal that is related to particular
calibration information or parameters stored by the meter for calibrating the meter
according to the parameters designated by the at least one calibration mark. As such, the
meter is calibrated or adjusted according to these parameters. That is, one or more
components, aspects or features of the meter is calibrated or adjusted'based on the at
least one calibration mark identified as correspondiné to the particular test strip. For
example, one or more of the following may be calibrated according to at least one
calibration mark: (1) the light source, e.g., the intensity of light, the duration of light,
depth, etc., (2) one or more detectors of the detector array, e.g., gain, offset (3) the
imaging optics, €.g., positioning, focus, etc., (4) the integrated circuii(s), e.g., the
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calibration detector to provide a detected calibration signal that is
related to particular calibration information or paraneters stored by the
meter for calibrating the meter according to the paraneters designated by
the at |east one calibration mark. As such, the neter is calibrat2dEbdlls
adj usted according to these paraneters. That is, one or nore conponents,
aspects or features of the neter is calibrated or adjusigdibasedk=an;the at

| east one calibration mark identified as corresponding to the particul ar
test strip. afgrtlexaspliesongne oelyrepeceofattoneetf. pdridod lilg. ABYesbebdaboler at ed
according to_at least,one calibration mark: (1) the. light source, e.g., the
intensity ofcaﬁ?%tmg,anta}?émgmléﬁe  28¥ a‘ﬁ?ﬁﬁ?‘}t’ Chﬂéﬁq’imeg’tfj@?t?on(t?)w 81;58“?3?1 nor e

det ect ors ofindlittng] bhieet Dbité to ¥ lec@ngthn apBdpiate AkbiSBH, h3diffiktean diFR@RAY OptiCs,
e.g., positioning, focus, etc., (4) the integrated circuit(s), e.g., the
LFS- 225 25 1NCPRSEsing §(arigkis §f vag puchigy 2 corecomvaueingdnatasribes 68 Podonput e

anal yze conGenf Juksh®r or8kRetion®dn §iBErithinke is ﬁ%\s,esgaqﬁ%rd[%raﬁge 2D@¥Eyeq Callbrating

an algorithmis meant any adjustnment, change or cation to an algorithm
i ncl udi ng, BolyeenceRtftior deterglinasion.d st iam gnadic apesptiomdaeralgden thans  nodi fyi ng
an algori t iy, LAGRIRAKAL 08By YA | AR L.0b,HAL US: SUGH A5 A correction val ue
into an al gorl?ﬁm etc., or any such adjus rent" 67881 €T on of an

al gori t hm asmbsdimectesistar salibmatipr aviude dateeainingroatdedtifaing) k@l onaent rat i on
determnatio i..e., an analyte concentration determnation th is nore
accurat e thé%ibSﬁ@“%%FWWé#ﬁﬁWB%e B‘é‘ﬁ%ﬁrsﬁ& ?fr?.coﬁﬁ)“rt‘oﬂfﬁlﬁﬁleeg,"%h one

embodi ment , hemkteErit@adréchibmbi QRG] wBRsncE 8§ eIcdbMEE e, ihdBBhLidiyh: iy, based
upon a calibration nmark, an appropriate variable or value such as a
correction ¢aHYfe congeyration diermppatian leprihmag crlapiiogsoployrhbe e s subst ance

correction @smphi€adaifi€contdi@biidrs Used in an analyte concentration
determ nati on al gori thmor cal cul ation enpl oyed by the neter to conpute

anal yt d088hcent r &ftpghe mptoUgs pesafebratef e gwafter thi Hghtisewpe s aladbicdeadior e. g. |
after the [i I GRisted ifdl - st and/or a
speci fic al 3%?‘% ﬁ?#c??ﬁ var ?dggﬁé Shgcgﬁ(%g%ﬁ%gto é?%aﬁ%%?&%e? %ﬁet@ﬂ#%hfa g'f romthe at
| east one t dightifrign e etdedssongdtstiog emda bydewttel bpstlesnmedeteeot ofithofettckre det ect or

array a.nd a':arrlclfﬁl%tat F:Qs? O@Qa&eeﬁoﬁge{ﬂﬁgt%nr?%étgrpnirlle f.jee.'\ta?feggt%ged Calilbf ?e‘d’ at | east
one calibrate analyte concentratron detéfmnation I'S made, ere the at
| east one anadlytt eorcemcieon dead¢rindmation 5 nohelt evherawde atiasedhewpapte tchecentedtioact ed

embodi mont 8.5 TG RE) O BT Ce TS B Cet g ‘sPbara berstel or ar - |
subst ant i al ki ridvex. Smemetatal enEbodisnchisglidht iy de ti@ediwidrdni tatdshigg sred()beatd on nark,
}[/\A‘lhgr ﬁe: 2? hgggtgg%%%tiéﬂyqpé Sarrgiaé%in?eeaslfisggtdls Idtgﬁecafg]d f%rg &glcglmlgt%ﬁl rr?a?lg,pw%e?étthg n after
detected light may be used in an algorithm or computation after the meter has been
calibrated based on the calibration mark.
10094] Accordingly, light illuminates the testing area(s) of the matrix, where usually
light at wavelength(s) ranging from about 400 nm to about 1000 nm, usually from about
500 nm to about 940 nm illuminates the testing area(s), where more than one wavelength
may be employed. For example, where two distinct wavelengths are employed for the
testing area(s), light at about 635 nm and about 700 nm is employed and in many
embodiments light of wavelengths at about 660 nm and 940 nm are employed, where in
certain embodiments light of wavelengths at about 525 nm, 630 nm and 940 nm is
employed. It will be apparent that the wavelengths described herein are for exemplary
purposes only and are in no way intended to limit the scope of the invention as many
other combinations of wavelengths are possible as well. In certain embodiments, light
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calibrated based on the calibration mark. [0094] Accordingly, |ight
illumnates the testing area(s) of the matrix, where usually 1light at

wavel engt h(s) ranging from about 400 nmto about 1000 nm wusually from about
500 nmto about 940 nmillum nates the testing area(s), where m)rezg pne
wavel ength may be enpl oyed. For exanple, where two distinct vvavel engt s are
enpl oyed for the testing area(s), |ight at about 635 nm and about 700 nmis
enpl oyed and in many enbodi ments |ight of wavel engt hs /at- laboutF66@ ri m and
940 nm are enpl oyed, where in certain enbodinents |ight of wavel engths at
about 525 r iy ! ‘2*5‘ NHA{CAPE OUO 2 (F18N: tehsIeBY ddierent welieiang bemapparedto that the

wavel engt hs jidesedit Bed hekeipane for exenplary purposes only and are in no
way intended to limt the scope of the invention as nmany other conbinations

of wavdP@iyt hs akhipsdisn Brtectesiromrtie at jeastost tealing @@'ﬂbwwﬁéghtsﬁon’n @ag}nbf LFS- 225
26 12SE ﬁle%QSQlﬁU gite%?y ffrx%e{han N?e 15Lde!:gt[ g7ﬂjer5%1}é5ted Ltlflhmérrc])?'ltt%e atﬁ nrg areas at

different tines nt wavel en i hat e
di fferent t&sﬁmglage&’ans edged POROHIouhi gfhhalys it haeraardﬁte detethid dirﬁlbﬁdﬁﬂﬂfﬁltﬁthd east one

testing area ere light fromeach o the testin , I f. nore than one,
i s detect edaﬁqﬁgc%@?@@g%ﬁog% ngtaF %Ogﬁqaﬁ)ﬁﬁs 15?“?‘38’?@ gﬁéﬁ‘atttges‘ﬂqf‘tﬁ‘é area is

related to tRedautkigloanaly s whdha 16aMlee: Whlthehlialddigskedi ments, the
anal yte concentration of a Iurallt%Fof anal ytes is determ ned such that the

matrix i ncFeaads cHmRasiiieay fof Jetgmining tp applur sarcentiaiiep 81 ateapidwser MRE of whi ch

may have di ff@renin cehBaYBBLASOAPSE b A% Jrofe tek%gﬁr%mgagoﬁt#&?a@mkwe
concentration of at |east two or nore analytes. In certain enbodi nments, one

or nore of #¥REPASBYE pRorNeEty e pentel do mchabstameesaligh dtvlctested shopdint, ivereand/ or
negative Cog#en&k r t&ucd%ﬁuﬁ%@ﬂ&g%thé eeahé inl Srol&H n%%&%reﬁah&@e%rn%anmefe the

meter may t eterm ne s in
determ nati crmrorfrep@mddmthesuswreported to the user. [0096] The subject nethods

may al cl ud t froms tes strlp onto
t he spi@9Pr de'?léhéegﬂﬁf&?n Ogg]ﬁ%y 818? ‘él@ EI%Brgrl’nglg%%s?mé&eﬁﬂfﬂaéeaw &l ng optics
nmay be usedtestcsmprmgethb sghificfderromal$) df @rsiciconeaesl Fireatnplp, iMALlkg optic® t he

ot ect or . [ 886595 iy et ¥R RS agP 4r 8P ARGS QS 8 GLERHIH: ng whet her o
sufficient @é’f@tlﬂﬂtand n@mmmodaehfaat&gmrbnmkm@ deBvd et ri X as described in

copendi n@g {)pl icati on entitled "Apparatuses and Methods For Anal yte
Concent$097] on DethssHYRR mMetivds Mgy By cluds ﬂqt@amaﬁg Whsther 2 spfigiEnt gpngi scl osur e

of which i soh@hBichal BefbpRicatete MmO FeRABEY in copending U.S. application
entitled *Apparatuses and Methods For Analyte Concentration Determination™ to Pugh,
filed on May 1, 2002, the disclosure of which is herein incorporated by reference.
[0098] It will be apparent to those of skill in the art that the above described steps for
calibrating a meter and analyte concentration determination may be altered or modified,
e.g., the order thereof may be modified. For example, certain steps described herein as

according serially may occur substantially simultaneously, and the like.

KITS
[0099] Finally, kits for practicing the subject methods are provided. The subject kits
include at least one device, e.g., configured 4as a test strip, of the subject invention, where
the subject kits typically include a plurality of subject devices. The subject kits may also
include a subject meter. The subject kits may further include an element for obtaining a
physiological sample. For example, where the physiological sample is blood, the subject

kits may further include an element for obtaining a blood sample, such as a lance for
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100981 It will be apparent to those of skill in the art that the above
described steps for <calibrating a neter and anal yte concentratian
determination may be altered or nodified, e.g., the order thereof?i5a§ 2605
nodi fi ed. For exanple, certain steps described herein as according serially
may occur substantially sinultaneously, and the like. KITS [00991 Finally,
kits for practicing the subj ect met hods are provided. The.BubjoddtE-kbt s

i nclude at | east one device, e.g., configured as a test strip, of the

subj ect i nvefitfiagz *1W%»r“éancﬁﬁgu§%j%ﬂs Rilf? S fifpile addiyen; Welsuldect sitphagr al ity of

subj ect devi;cas. JRRLSUBILEST oﬂetgnaarwoaééo%mﬂ sfaﬁﬂnuxgﬁlaﬁha%%s&ﬁ gr. The

subj ect kits may further i1nclude an elenent faining a physiol ogical
sanpl e. For C@R@m&t@n swieas@ knhen ahlywe@blmgnmﬂonsmmtemay fiotteodclutidie subj ect

kits may further o for .obt a bIo d such as a
| ance for &%ﬂﬁtéq:fls Oﬁ‘% 2% aEleﬁ’g fﬁ%gev}fte fr Caﬁ)&?@ 5%% %%5“”@{“1"5% ng a
finger, al a}jn@enoa@hdraﬁaoﬁmnrmmfaamdstbﬁ@nhlymn alpny@adgltal@nnplé hgplisalj ect kits

may include, a contrH(l) . sol ution 3% standard, e.g., a control solution that
has a known }é%%qviffae TOHEEHP ARG PENEH °B S%bSF{ﬁ‘Svﬁ“i"}g?ﬁf@B?é’r EBpiertr at i on.

The kits mayyfuEd heriduneddid@sy bBpiLdehd 908t Q% pHPinkde iplhe I 8AB] sone devi ce
for calibrating a neter and determ ning the presence and/ or concentration

of at |east trniiar 9itee kihoreoptngrang hyyrefdl < susnsizedapl thepmckeging ¢rsultevi ce.
The instr UC&;‘a%giﬁgﬁ%{%st et E&B@&Hlxﬂéht@t&qpﬁﬁxfzﬁ’&n?are}?&@nt%ﬁa?@l@&?on&r pl astic,

etc. As such ructions nmay be present ts as a package
insert, i n tshheage dblefilapyessht ontameut@iﬂmcamm rpflatlhgorlege metivmonpoiBnt s t her eof

(i.e., assogj (me&js}é%%g t he packagi ng or sub- packaging) etc. In other
enbodi nent s, nstructions are present as an electronic storage data

file present on a suitable conmputer readable storage nedium e.g., CO- ROM
di skette, etc. [00100] It is evident fromthe above description and
di scussion that the above described invention provides devices and net hods

for easjobyoopal i briad dvigneforaitalapbe deeinipant fraltdiROssidiehf e dbatd @scribeyi ce. The
above descri bed.invention .provide a nunb cl)f advantrﬂﬁ; i ncl.udi ng, but
not |imted AEMHoR RrREPes JEyipes apg et \Eg?%’c 3é‘éa PFpEng &1 FEPAE FBREFEHEY | on and

the testingeksnaitioadeate. trh@awm:te HeéribRARRNAbn MO GdeLARBIRNGE ddoMiLest of
manuf acture, automation, of the caljibration process and the ability to

provi de a carqlushng b nghlimijaddo.cort sinpibat ireraterdbesahibraen Birchorandthe) east one

anal yte. Th@esﬁ@ﬁﬁ@tﬁon'oﬂ%ﬁtﬂﬂ éabesd? o) 2Rk 874 f%v&)’@ogt%fy@aﬁhﬁ@lﬁre Aftomation
photonetrically readable calibration narks to be enployed on the matrix of

the test stof the calilissiion psigets apd eisbilisalgiprayidgeatcabipregd byalge decewitappn array of a
meter. As s lﬁ%@mlhﬁﬁ“m for at least one analyte. The subject invention also enables a wide variety

of photometrically readable calibration marks to be employed on the matrix of the test
strip, where such can be easily detected by a detector array of a meter. As such, the
subject invention represents a significant contribution to the art.

[00101] The subject invention is shown and described herein in what is considered to be
the most practical, and preferred embodiments. It is recognized, however, that
departures may be made therefrom, which are within the scope of the invention, and that
obvious modifications will occur to one skilled in the art upon reading this disclosure.

[60102] The specific devices and methods disclosed are considered to be illustrative and
not restrictive. Modifications that come within the meaning and range of equivalents of
the disclosed concepts, such as those that would readily occur to one skilled in the

relevant art, are intended to be included within the scope of the appended claims.
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subj ect invention represents a significant contribution to the art. [00101]
The subject invention is shown and described herein in what is considered to
be the nost practical, and preferred enbodinents. It is recognized,

however, that departures nay be nmade therefrom which are wthih?tShe 88ope
of the invention, and that obvious nodifications will occur to one skilled
in the art on reading this disclosure. [00102] The specific devices and
met hods di ‘ed are considered to be illustrative and not restrictive.
Modi fications that conme within the neani ng and range of equivalents of the
di scl osed concepts, such as those that would readily occur to one skilled in
the relevhnt ahdevigs foridateemiéng the coreentnationdddt leastione andltestape of t he
appended cl,ai nf .LES-Z%S 2% 2SEP2005 .Clainms: 1. A device for determning
the concemMPEPIEAOTA M CSBETVEREOGRYF e in a physiol ogical sanple, said
devi ce CO@{)érﬁhi‘ﬂhtr& RR{pPidig AR Iehitone @MirhtfdnHakiant @B RhstONE t&fibf Bfedl | ON Mar k
and at least one testing area, wherein said at |east one testing area
conpr i ses whereingaidtat daastpmsitestiog afeg comprisssri radgegt carhpositiondendeterniiningof an
anal yte in,the physi ol ggi cal, sampl e, 2..The, devi.ce according to claim1,
wherein sa’iha cgﬁl&flﬁ‘%ﬁno a@%ﬁﬁ?ﬁ%&ﬁ’;%ﬁk‘:a} %am%?iot onetrically readable. 3.
The device according to clains 1 or 2, wherein said matrix conprises at
least two different calibration marks, 4. The device according to clains 1,
2 or 3, whérei nThedeyiogmeeqrding dorplaim éswherein| saiskat leagioonesslibragion maslsisconpri si ng
t he sane o, di rent..r ent conposition. 5. The device according to clains
1to 4, m%l}"g‘#fﬁ&g‘gfﬁﬁ’fa%@i% @ is atest strip. 6. Asystemfor determning the
concentration of at |east one analyte in a physiological sanple, said
system conprising: (a) a device according to clainms 1 to 5; and (b) a neter
confi gured3t o dEeedevigsaceordingdn laimy heor drwksreinsaidgnpairix spmprisgsat leagt i n t he
physi ol Ogi%difﬁ@féﬁ{&l%pﬂoh% said test strip. 7. A nmethod for calibrating
a meter using at EASL One calibration mark positioned on a matrix of a
devi ce, said nethod conprising: (a) providing a device according to clains 1
to 5 (b) associating said device with said neter, (c) illumnating said at
| east one tal i bibs deyicepseardinetp c]apghl,ﬂ or 3, wherein said matrix comprises at

least two testing areas comprising the same or different reagent composition.

5. The device according to claims 1 to 4, wherein said device is a test strip.

6. A system for determining the concentration of at least one analyte in a
physiological sample, said system comprising:

(a) a device according to claims 1 to 5; and

(b)  ameter configured to determine the concentration of at least one

analyte in the physiological sample applied to said test strip.

7. A method for calibrating a meter using at least one calibration mark positioned
on a matrix of a device, said method comprising:

(a)  providing a device according to claims 1 to 5,

(b) associating said device with said meter,

(c) illuminating said at least one calibration mark with light;

(d)  detecting light from said at least one calibration mark;

(e)  calibrating said meter based on said at least one calibration mark.

8. A meter comprising a device according to claims 1 to 5.
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(d) detecting light fromsaid at | east one calibration mark; (e) calibrating
said neter based on said at |east one calibration mark. 8. A neter
conprising a device according to clainms 1 to 5. 21 1 2 SEP 200519.5¢h g for
calibrating an anal yte concentration determ nation device, said Kit
conprising: at |east one device according to clains | to 5. 10. The kit
accordi ng Po cl & kit for calihretingrancasalyiq ennaenteption detsxmippiéorpdevice; gaid Kitnet er;  (b)
an el enent %l%ﬁagé_ai ning a physiol ogical sanple; and (c) a control
solution. § '

at least one device according to claims 1 to 5.

10.  The kit according to claim 9, further comprising at least one of:
(a) a meter;
(b) - an element for obtaining a physiological sample; and

(c) a control solution.





