;e3e' $| Fr46) T= Atty. Dkt No LIFE-079 DEVI CES AND METHOD FOR ANALYTE
CONCENTRATI ON DETERM NATI ON FI ELD OF THE | NVENTI ON [0001““““1'@%”“@"‘01‘ this
invention is analyte concentration determ nati on. BACK

| NVENTI ON [ 0002] Anal yte concentration determ nation |In phystioisegi cal
sanples is of ever increasing inportance to today's society. Such assays
find use in a variety of application settings, includingtelOknNe&IFE-079

| aboratory testing, hone testing, etc , where the results of such testing
play a proa roPBEVIES t¥RMETHGRDEIRANNCY TR REENERL TION DETERMINATIONGE  dj sease
conditions. Analytes of interest include glucose for di abetes nmanagenent,
chol esterol for nonitoring cardiovascul ar conditions, and the |ike. [0003J
In response to this grow ng i §jBrk QGRIEEINVENTRONt e concentration

determ 1N, a i - : i i nation protocols
and devﬂgée(isl?f or b)g?%heg{l %gfnt?%éll?ﬁg!rl%% 1%8%2}%% gﬁci@rﬁgahﬁg\c}% zr%ln%lgevel oped. O

great interest and use in this area are optical based anal yte determ nation
devi ces and met hods i n whi ch k&GO Butt INveRfdat €ed with i ght and
reflected light therefromis detected, where the anount of detected I|ight

i s rel atlé®2 o analyptlstecorreairtioadeteminationjmphysmigirg! amples éstf evei such opti cal
based neasur : i ) : i hat | anal yte
concentrati oﬁ%ggggngéﬁen?& %E/Oi%%;égg%%]ez i %{LCP g%aggs/ﬁ@e@% ﬁl@#g@ o(gr%@g?t}’g , and
whi ch ar e r eacitizgst onating alinigal bypormtogyifestaiyl oramtabtingeetc owimenthe adsitlosof such

determ nation _gdevi , er.. Typical | a iol.ogi cal sanple such
as bl ood, bl (t)eggn%%lgﬁ/%ﬂ[olm\?réegt, I%llezlﬁtéhres 1Eilgtnlxﬁ a’?‘%%‘a%"%e?ﬂ%, VaEt .O?gliseéas? nt r oduced
to a test strophtionkeAealytaeoSarektentledectlscond fohdakdtésandnageatge ohdestdrol

ol br react o mparys et i §9388r ed automatically by o
associ at[peup]t he t Bskspdhdeit{thid grbwingliBp@tantdiéftankiste@ssR At ldytedingiohect ance
phot onet er and.V\h%ﬁéah det er m nes gg{%lg%te.concent ration by lrradiati n% t he

I
testing area VBfety feanalytscongepirgion nption prfpeQltinddeyirgifer foeslwisebindand

relating the hamwsiingtavé Bieh@etedsheli | @ﬁ‘%ﬁez& tht@BRbYd @e GOMEARa AL dpRiBal bhRA04]

Whet her the test is perforned in the honme, physician's office, clinic or
hospi tal , acétiyefelarinatepetiersicpd metdsn W aremeleds Haaingied wjhdight .
concentrat i OR@fefedd KRBl LANOALEM, waSP @l Rlou)t JrAbtedtltfliph: AuabRd &Hf fering
fromlife-threatening 11l nesses who are dependent upon the results of these
anal yt e concérrlylaconsenieipe Qhipreaswadntest in uch eptical psedmepsyrementat ty Dkt No
LI FE- 079 manaapsmtis ik Qfe cﬁ%?sﬂ?k tenfdl tBREIb oS aWIGE SorldcBRrtiBR R MuFtchon Of

gl ucose determ nes insulin intake anounts, "etc. However, the test strips
used m t hese dpweassonfigpradige fast siaps ar eardg @ndwhich ergdeadreiprabcadly by @ shigablpe- scal e
manuf acture W adeguatis, hestnisdibl RshQ [ €S FR L BRI grws itity fromone
batch to the\égrllate1 £. Conselquljent 9 L| t 7's hg%é‘é‘g‘%{ﬁ?%&ggg? ftC)(EJ‘gkecl<'§i{E:h | ot of
test strips aampk sushat blopd, bbb detivativesointeesittial fod, urine, stovas intibduced tp aby
calibrating r ad S i p.accordi to this

cal i bration g%ﬁ%%%ﬁlgreggfgg&getl{egn c%%gergﬁ%yr%ﬁzﬁ%(gg‘fqtr?pgﬁ%ngg %l%ocgﬁe;i “éll(t)hnveni ent

| ocati on, sudcle tesing hea phibe tesicttiiptopriduat 2 edeurpany. Asakyte doesintrgianiips.

Usual Iy, the _user ual | nters. t.he code into the ter when,he or she
begi ns  a newtes re.drgl%Pml%aﬁl@Ml gb r Oﬁllaf"sl,g tthg?eéﬁstmé? Wgh ﬁgl\ﬁtegg’la?’ﬁre %SFE% 5 &ode or
enters an i nedleciande phnemetehand elsch ddatermineabnmdyte tormamtayivreby onadetitg e i on w | |

be incorrect. [.0005 te ) rovide t ti.c meter, caljbration.that
does not invéf’fsg)%g ?rﬁJeOFLA]ﬁeetregpﬁ&%éﬁ?@ng ﬁ%@f??ﬁ%ﬁ{ﬁ% efrom) %“ﬂﬂ%%?ti%ﬁhecwnﬁ%ﬂ/e been
made. Howeversfledfall lighted bdkit dicertdtitn. at t enpt s suffer from di sadvant ages.
[0006] U.S. Pat. No. 4,476,149, to Poppe et al., discloses an analysis test
strip a0 ocessWhgthenthi ieiigs periqrmsag tﬁ%ﬁl%ﬁreghmf-@tsrqfﬁcee smioprdosRRh
information. ;Jhe$hhd RplddediMEESotahe de@Shinkd Sltite tdhcMiaGéh LrbexiRRlYSi s takes
pl ace and a batch-specific bar code, which provides caljbration information
specific to dmporsat, ggealihfoningiyiduals spigringdtoaanlife (tigsgeningidinggses wipare  Nos
4,510, 383 anQiefnade ufishing rebflishi tRG MaBte doRGnBARHERR RIS €5t ifnesd i p Whose
calibration is "transparent” to the user; i.e., the user 1s unaware of the
cal i bratirs2Xtep. Wiile that is a highly desirable result, it cones at a

hi gh price. The bar code nust be printed very precisely, with tight

tol erances on the width and spacing of the bars, over the entire | ength of

the web that constitutes a single batch of (uncut) strips. “ mme
printing nust be done in a way that does not change the ch% m@mmm M of
the test field. Furthernore, the neter nust have a sophisticat Q‘%B@?ti cal

[

systemin order to read the tightly-spaced bar code reliably. ] US
Pat. No. 5,28l,395, to Markart et al., discusses the practical problens
rai sed



by the strip of Poppe, et al. and addresses sone of themw th a two-strip
system The "test carrier" contains the reagent for reacting with the

anal yte to bé neasured and the "code carrier" has the calibration bar code
that is characteristic of a particular batch. Each carrier also has a
machi ne-readabl e batch identification. This approach reduces the technical
difficulties and expense involved in manufacturing the sty DpsNofiFRoppe et
al; however, it requires the use of a second strip in order to calibrate
the meter. LFSoagzsicn, for pramplopiabayss pheE saontpoasn c@ahmﬂeldptennmeaoa

Appl i cation i |0 par at us
and net hod fg%h%g@%%{%ﬁgugﬁg%éﬁgﬁgﬁgﬂ§?%§mgﬁs%ﬁgﬁﬂP% Eﬁépgga ry test
strips. In oden@ﬁbmbhwmﬁhwsméggeS@hﬂpSM&meutwhbammwﬂedﬁmnq1meaﬂsﬁm the test

that a parti 1P 1S i Thus | ue str asure
gl ucose and ge%FOeHCIS{hH igo’{éﬁ%% er§'|e ne hgorcl:s(fc) Erdy. égén%fevalgetga?sf'%‘éo §?’?§des,
for exanple Moﬁﬂaadeg)scafcall:blra]enrce(nrthﬁenﬁrecﬁsdfodthﬁsf\ahelﬁhtylb@tcalﬁbmtbgrﬂse of gl ucose

ot hunber meREGH G T FONTE GS GO FohoTUeL L FUPCHO FS T UE AOMBAR B e

nmenory modul gay bbpositisitd insRy torpediéanesaton! Bich a8 BRI A6 dne it sREmpdrgt each
batch of test strips have a nenory nodule, which is inserted into the

appar at us bef4spéest ﬁﬁpsspﬁll‘a& 1Bt uehEenBHY eners A a9de ipihe MeHBYEn e grishe
further, U Spediataily tNQ.if e 989 i 1 erkt@ aMe®! @8Brafdn Rlie oiniEd ASiRSrRITEL er

t hat reads a calibration code froma test strip container, where the

cal i bration ewpdéeiresulting wplae plgnplytsicopcentptiqagill be mggmesti c st ri pe, menory chip
Or resongp) Wire Ap RN & autcRRAGE nfdfer EA1

di sadvaE@abges For ée?l%etlsrrtlg% , asault escr fr%eeél a@ga\?lgfl%a ée?ngtg e rfc;sjtg%{l Fen printed
very preci semynualw trputting e calghratreurrodshayq bedremadedtbwesd vaplaeffergivafsutthe bars.
Mor eover, %te%ttsesruffg}’éém RRYE .4 %gphl sticated optical system having

noveabl e parts t'0 scan across the bar code in order to read the
tightly{&9eted bal.ScbaeNe.dld7abty to Papperdilndisgloses o imalyssyest arip bmtr eases
manuf acturin 0s 001 As.such, t.her i nue ere in the
devel opnent gfo “Hew i ealwngétgll"}itﬁ%flude% PHHLP £ %ﬁ’raatlr?gl ‘\’%n%naél%céﬁts Lgtmczlﬁie

det er mi nat i ofed: fiald" pr whitigthe emxsaal{es plaa¢ arain tafchapedfiabay tedec @heknt r ati on
determ nati on dev econcentratlondt rmnati on neter.
Of particul aPmV‘re‘?fse"ragBrta“%'ﬂrodmﬁtéo“tsﬁ%y VSIS Fde moafpaéttfélﬁa g@&f@%‘f agfﬁd net hods
that do not plsaget. Sxees3I0,883 dﬂmas@ds%mrt prénclpid) ufeqeddagsi pigyifds @Gapswinke ei t her
the neter or e test, St“rE " gt enabl es the use an det gtlon of a w de
variety of c&1 Eﬁ“&?? STARRPRY $4 BRPE e FSRSFRS Unapvaeso é‘%er‘iaﬁ BRI

cal cul ati ng snsalk yiaisaongeNddspiblORsdlN) @ ceiys a&|alhli@hrlﬂfcb e bRecod@Aalbei Nput ti ng
of a calibration codeb t he us 0 a re or forgetful that

cal i bration PEntFLERRLRect ‘HH mtk,gﬁ tr‘?'}%llanﬁ%“t%’r ‘l SPERHEL RGOS 8T of nore

than anal yt etheshmwa\gthcaﬁt%%bltME&EEhms[aQ%ﬂe]baaﬂw GfSut) S¥ipd. SMBec¥Bd et hods
for use in the determ nation of the concentration of at |east one analyte

in a physi ol BgRtEgImusEhayioae Hy W BYideenot thines ihsjchatctyistsscf dhe et figde a
matrix havi ngux%ienh@r@%e fﬁ@@r @@dt et dopRistiBled opfidl %ktehﬁﬁ%?de@fbereﬁoecﬁél ng area,
LFS-225 3 Attg, | FE-0i 9 wherein the at I'east one testing area has
r eagent corrpéslit rﬁﬁﬁ@dﬁéfrcod@teélﬁ‘?h’m ng the concentration of an analyte mthe
physi 0' 8 San@'SePatTl{?@ 5S4P)36 %tto FMSLETPall, '&%Lﬁ’s‘é‘% the @Hﬁic@l"&rotﬁ&%{é GReNd a
meter c nf| ured to deternmne tHe concentration of east one analyte in
t he physi ol ogy talstripaipBbepcagl. |aedjactdmsse|qéordevf tbem Wih@1Ep-sTipsysiern] Bt
invention al s | ] ' ct

net hods i ncl ugSt C?‘?’fyg(?%teﬁg%hgg gegtgﬁjrg%tlhggﬁ Eﬂé%%n?ﬁ%g%rg%a;gglt%g%ﬁ%{h e device
Wi th a meter 'co8ariied’ bad thatdlihgtivhsargbdd thatss clorretecistid dfrgaitonlantatdd. wi t h

light, (4) detectin ht fr mth e.calibratio rk,, and (5)
calibrating gﬁ% gFl g%sead"% TERE %bg? e%t'f%égelg% #"iiléﬁppﬁ%acﬁfers%%.ces'f}hee

met hods al SOtdcmﬁJ:alldﬁfﬁ@ﬂﬂiHsaﬁd expgnse hvevolves i mgmﬁzli(ﬁ&m@fthd depsrlPoppe enalt h

physi ol ogi cal lLe and provi a.calibr ted concentrati on determ nation
of at |east B?l‘@e"ggé.tlrﬁuére§ € U ﬁﬁg‘éﬁ“gfit&‘@“&%’i eLI9 FpREate eSSy ovi ded are kits
for useIlips-3psacti ci ng the subject netlhods. BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0013] Figure 1 shows an exenpl ary enbodi nent of a device
according to the subject invention configured as a test strip. [0014]
Figure 2 shows an enlarged plan view of an exenplary enbodi nrent of the
matri x of the device of Figure 1.



[ 0015] Figure 3 shows another enlarged plan view of an exenpl ary enbodi nent
of the matrix of the device of Figure 1. [0016] Figure 4 shows another

enl arged pl an view of an exenpl ary enbodi nent of the matrix of the device
of Figure 1. [0017] Figure 5 shows another enlarged plan view of an

exenpl ary enbodi nrent of the matrix of the device of Figure 1. (0018] Figure
6 shows a schematic illustration of an exenpl ary enbodi ftenbktdfo [dF5aEe er
accordi n@ato t he subj ect i nvention having a portion of a test strip

associ at®88k her eiiaROIY} B10PLS] Appligaticn WA 3%@7@9\%“‘@#@&“@‘@@ 118, vi ews of
exenpl ary e”&&%s@?ﬂ%p%mé’é{d@&ﬁocﬁ%ﬂ&‘iét&%@%%ﬂ% téshﬁbg@} iOlsifg ray of
the meter of Figure 0] Figure 8 shows an e | ar ged an vi ew of an
exenpl ary endrpdishesmps. blfonﬁIqaﬂbmamr:mtxtesifstrmherewelm caledto llémgu"}’ éleleSh&mmg

mul tiple calj Mt LBl sting._areas. Any Dkc
No LI FE- G79 ‘iafb)’r@%]‘ Sepd nﬁ%éggﬁqﬁom Saér‘nglélg & “gaéi PARC F‘é%ec% d“egts??@r

exenpl ary ermmtistamm’rhef:olbﬂaerdmwldemnmfshad@e, fdzeaxramﬁleasﬁ sEiclguotéaldc lapréseny t wo

di fferent cég@g . ! ﬁ.lhlcate arll1 rTLI|tI St ar eas.
[0022] Figur “I&h %vs“” eréﬁf%}“é’é%‘is BP0 PRRA 4G éﬁ%F‘ﬁ’é‘P 9‘3]?99

enbodi ment oftorkdrelomintitiex IDﬂhe ida eurtlest inesuedd fromg thetrib da)aamm@tdhhﬁel@t di fferent
cal i bration nmarks. l{10023% ure 11 shows an en| ar Ban vi ew of anot her
exenpl ary erygthehg ke gem rPié“ r i tegfyisn %rfaﬁﬁdcghlﬁ Pﬂi‘?aﬁ Fruies{BRfiepd

cal i bration ygmdhlof st fiepshaid £mbBmHy nfoddieMR8Ich 1sDRbALL-FR @E%%}a%llb@f&r& THE

| NVENTI ON [ 0024] Devi ces, systems and nethods for use in the deternination
of the conceht 5iEps eihabpatgh candsasedone anal yte m a physi ol ogi cal sanple are
provi de[booJ jhe suliaGhuleyi §9%cheb. bdRodo b MoAIARY i angils%ios%]s%ﬁéteﬂﬂﬁ
calibration mark and at ‘| east one tésting area, wherein | east one
testing ar eackss cpldugeontcodolipro s itas %ﬁBCér@ﬁﬂnQﬂeftf@rmhﬁpﬁ@rathe cedsricgrihe ati on of
an analyte iy} Q?am¥§deo}n9gleﬁ@%mg AR fory HIS oW i RYBLL IR e 2

subj ect device and a neter-con termne t oncentration of at

| east one andltyeseformats hfephiyan éiswmesmpkagnﬁ@m d@drﬂted abéne, dbaricode. [ 0025]
The subj ect r, C t] Lel. The
subj ect net hﬁé]gg\s(g?éfjuﬁﬂdd@elrfﬁ e&@éf} %ﬁ%ﬁﬁﬁ%{}%j‘%s O(I:O]tthed‘%lld nﬁ S?a}?"gg’sf ggem at | ng the
devi ce w t h Mometeerthe (nat)er mhdthmerﬂnpmglcaﬂeé oamcal ©aehn }mnmgmaalvedjﬂeaiamm mar k

(5) cal §br At TRS CReLbreate S e ol SRl FOPAT BN par k(s) - The

met hods al SOAdcﬂfﬂln.g(ﬂ)esmmts&ﬂémerdah’ﬁﬂ ni@8fatgngeRa. of the matrix wth

physi ol sanpl e a provi.di a cali brat d concentration determ nation
o ot 1 BRLE% e " s Bereht e i e SShmrEo MBS P o ded ar o ki ¢s
for use in Qﬂ&ﬁ&ds@d)rr@alweoﬁdébﬂr;ﬂﬁ)h defeinf@dlion thd) Prbide Bady@aBoridia JTagsent
invention is described, be understood that this invention is not

limted to pRAPIS CBP%?F‘“%FP?B(% eﬁ%‘ﬂ?@“&‘é?ﬁ?l Bretf TR SPOREHRAYON SETBEREYe . vary.

It is also trﬁetaeoupﬂamarmekeitmmtmhé EvBlo PRt QY sudt @elibeRaed meihsdd @at t he
pur pose of describin é)al’tl cul ar enbodi nents only, and is not intended to
be Iiniting, OSWOHEIéCBc‘}’fé s Enas %@ea}a&f@wn?wgﬁﬁ% Freithen the Beter ordie ed onl y

by the appengd@dip! @htBhablésQRAME aM AERctonRASBIOfar¥ @ ot itk SioRhiaVisdRtha it 1S
under stood that each intervening value, to the tenth of the unit of the

lower |init m#riseba epstpdinfasealelatne pialyir oneenmtion herohy Skminpaisten t he

\l;g Pﬁre fE g ! %{uall ihp¥ifingdff alch@braticANg&e B Ge BRY wAb BEY behhite & folgBiranieni ng

cahbratlon 1s 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



Atty. Dkt ~o LIFE-U79 in that stated range is enconpassed within the

I nvention. The upper and lower limts of these smaller ranges may

i ndependently be i'ncluded in the snmaller ranges is al so 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 both of those included Iimts are al soAtn®kudedFENR7% he

i nvention. (0028] Unless defined otherwi se, all technical and scientific
terns used heYsieH HadideashRNedestae Henkisiepeas cepromding fukderanesdity one of
ordinary ski lohndthidien 3F fn 4r1yWhh &R pﬁt?ét@lo%l@ﬂ@ﬂkbl@ nT}l%‘aJug_ggtss stéhg Elgfrt]ig@a any

nmet hods and naterials simlar or equivalent to thos ri erein can
al so be used sileat Ideflm?aétamt?@rG@nftoe@thtm@etmmltehee gmegwmtion efaglsrstons t he
preferred me SC ed. All publications

menti oned he%@?ﬂégfggpﬁ§($£o ra egkzgpﬁﬁﬁgglc%egerence to disclose and
descri bgq0eizg¢ net hOhkssudjed/ioventimit @sd iatlsdds mqadm)ﬂn&mt:almnatmgtahnatdm THe subyect

publi cations ar used. herein and m

e cited. 0029
Phe hooenqeq st 09 Bk el s e e b, 1) S h0RE wl R i T hEkD oo
plural refer e})tlsummhtagshet fecasiant exibratios atatkywilh ngtat(e)sd@etcheg Wit8 €omlthels, for

exanpl e, ref rence are ncl ude rality of such reagents and
reference to'® ﬂftweea@&faé@ﬂ “}aﬂgf"?ﬁj@; %@faé% énefﬁiﬁ%fﬁ?g °B¥herf{9te€te§§%)ib5’é‘§“and

equi val ent s heg§othdmenista@o iRARIE coltidih g theltddnuhd fe@bt the ABGxSAuf orth. [0030]
The publications discussed herein are provided solely for their disclosure

prior to thePRYSQloRcH sRPloMdprY I PReS epragssoneeatrpinn doiRarntifg Herleish is to
be Construedoaéararytaqrmesatyamogtaatsame REERMed RN foPTseliS pRLficifMhb ] ed to
antedat e such publiication by virtue of prior invention. Further, the dates
of publicati ewbigst wihaéy may be different fromthe actual publication dates
whi ch may need to be independently confirmed. DEVI CES [ 0031] As sunmari zed
above, devices used in the concentration determ nation of an analyte in a
physi ol ogi cal sanpl e are BROFIMSORIPGONOFIHEDRAWINGSUD] ect devi ces include a
Tl @0 2t bEASh ANG: SRLERRAL) BboTRd: dAk LS SRt BufiakbRLat e @

nmet er, t Ieas one stln a aving reagen 5% ne

anal yte concenmnmmmmnﬁgmmhﬁmnnaMnmn Accordlngly, one or nDre conponents,
feature r,aspects of e ca rated accordl t he at | east
one cal ﬁgé)lé' i on mRERCSSN? Hovs netnttar lti)n‘”ewo R rye{nbf’eg% 036%6 T4 brat ed
anal yte conceﬂﬁ&dén&nﬁtﬂgnmhntloned above, the at | east one testing area of
the matr ncl udes ent c ions for analyte con ra

doterm A’ | FEHboet PR 9aP Garkoil it oRB e PEBLGR IR M s havi ng
more than onemhe&ﬁnmgkﬂmeafF@m@treagent conposi tions present many of the
testing eas may sane or |fferent ent c ition fromthat

r esent oy "o FehredaBeT niosbet P sy PL SHe R PR TP OBt it s at

| east two testatdifofaiedsicBaVEgiRe. sane reagent conpositions in d| fferent
concentrations, of. nmay have dlfferent reagent .conpos ons for erntnlng
the condW at i onF’(ﬁf’re(fl shpws anqtheneplarggdanlan %T’W gf gn ‘ﬁ‘ESPPE dirmgpp g"s will be

descri bed i ngk@adahe @tcabf FiBglqw. I n further describing the subject
i nvention, the subject devices will_be described first in greater detai

f ol | owedO®Bl sy st efigutershowhe scheraticilusiiatiprertian axamriary cmhedimentala metesq wi t h

the subject deyi&gSto, tthtegﬁtnecﬁn&t%ﬁattrmdg%oetonm@ttgasisszns RsoGAkd BERKIAY a neter
according to the subject 1nvention, for use in practicing the

subj ect [R@t%ods, Bizaredds®h showg enlagsad pl@@vemeéwemat%ﬂnwa%w%ﬂt%ew ces

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.

LFS-225 4



[ 0032] The subject invention includes anal yte concentrati on neasurenent
devices and nore particularly photonetric or colorimetric (used herein

i nt erchangeabl y) anal yte concentration nmeasurenent devices. The devices
enpl oyed in the subject invention are generally nade up of at |east the
foll owi ng conponents: ( 1) a matrix 11 having at |east one calibration
mar k positioned thereon and at | east one testing area hdW iy Ned§ferni

conpositi (not _sho a structuyral e at t plcal i ncl ude
one or n@&gﬁnenbef§”5¥pﬁﬁwéﬁﬁP§?°e WHQ?”BEB?Qﬁﬁ e”ﬁﬂﬁﬁﬂﬁ‘%11§9§¥@ﬁ1 and
(2) a suppor tmgheomht déhe of Pignk ICtavinBeworaiifetont @fiblahen ek GecH & dapifael at ed.
The devices are configured and adapted to be received in a neter, as

descri bed bel28huftgHe 518/EET cal | y det ermining the concentration of an

anal yt e.johsy)f urt hefgudemchbhi ﬂ&nﬁzﬁ?@ed%ﬁ&xk oBRABIY & e GPREAMYRIARROf the
neasurenent deV|ces reference to anal yte concentration neasurenment devices
confi gured agnatassef the #9vips ofif 1ghrechayiing dhre ot ffergeipplipjongoateses only and is
in no t ende It enpl ary
embodi mant 8“0 o EiE ! Foky R S EAR e Wb BESRLL PRy It B RETEP: ot
strip 80 in mmmthM®n¢¢%mDiFmsmdd@wmg@madHamnmwdcmndemﬁw@uﬁpmmmbatenent 12
with adhesive 13. A hole 14 is present in support elenent 12 in the area of
matrix 11 in which a sanple can be applied to one side of matrix 11 and a
reaction can be detect edDEtvaLes DesuritdsoabF yae Beviepteni s applied to one side
of natrlm } and reaction is, dete Hed at anqgt her. or opposite si.de- of
matrix 190247 howey BPVICS: WEFTE 8P PGP LPTIRE "iRe IHETHRAISN 8t B° FYCSHENIRT as wel | .
The conponentosaéast &ftansifeinPa Ry silddicanwpharepsciabd ade bubjdtpdsidet ai | .
LFS-225 7 Atty Dkt No LIFE—?79 Matrix [0034] Matrix 11 is nmade of an
inert materi arrcl‘m.aéwtrﬁf BRI least SppfRypatiphmariang atledst eedesiing Alfat i on mar k
and vari ous RRRRE Be @ef1eash@xe&es@aghre@ﬁ@dw‘gemoﬁqs@stitﬁm feeseihhgd tkel ow, as

wel | as the |ight absorblng or ronpgeni ¢ product, i.e., the_ indicator,
produced by tREesFajient # Balyés lﬁ&l%il&ﬁgw%mpli The subjeetsnstegeinelide & provi de
a | ocation fQpyiah déﬁ&%ﬂdg%t&%bxﬁ u?éd't@ﬂetémﬁllx% ta@@bn@edt@ﬁ@ﬁ b£QR1chQlont he
physi ol ogi cal sanple g., ication, as well as the detection of
the |ight- ab@mlﬂ’ﬁﬁgthppm%@glw %ﬁml%fe@PB‘id toltke demid-cat or of t he signal

produci n[gdz%ngt em Tﬁtssu%}éghnvénggn Lll@(; ﬁ@lﬁdés%?e%dﬁ?ﬁ)r%}ﬁrgﬁl Cclhx?er é}%lﬁf%ﬁ%& as the
testing, ection or measurenment area o t{est StF (use erein

i nt er changealmhepiods Mslude Cih providimg  jukjegtideiise, dRieassdeating the pe\nm wih ymewf, aqueous
fluid flowt v [ ' i cal
reacti ons of HAapaintREuRLRHER B oBbER Rl 14 RAREE Rt PR

di ff erent matlgastoms cﬂam;lob@rwmk ded ) ogibthting theuseteribased @n itteuistegigd lcglibeation

determ natio a erials,

di mensi ons a%g%%%%¥ﬁ?E%@b%ﬁ%#@ﬁ&&%%?g%@%gﬁkt@ $%L@O?F%§§mﬁ%\gﬁé subject

i nventi on in@huﬂdpgbusmnmeamtmn¢mm@aedﬁtﬂgimmgxﬁaMEsbmmbednmnﬁwtBthatent

5oa1s, a5 Homebuem oo AT ARy Bovictd s s B ec g Dppchif e 02

5,573, 452; 5 su@est3diodd, 789, 255; 5, 843, 691; 5, 846, 486; 5, 968, 836 and

S, 972, 294: 1 he di res of. which.a herei.n_i.ncor.pora ref erence.
[0035] 1 @O ncip 8}‘“ %Pﬁ%éet“&’r“ée%‘l‘)“ eF‘ifS?e‘iit ‘F?%&Pd‘?f?‘f’?‘{ @3‘1‘%6‘“&%0 “subj ect
test strips anfbilibeeetofeidufir shbsifend de@cr[b%& o8 GlichtnfayObh@urst, a@t}O Msis
including the nature of the his #Eed to rea & t est

i nstrupe
strip, converfsentke uHgrsions tat wetenﬂgwgl&& Hsed ST FHE G RYFROSS eﬁfa J¥ity of
the matrix meyr¥akyerdahdnys on\IWQﬁcﬁlsrﬂIBthﬁﬂe?fdelllo bRYmBihg [E¢e BRlscR\E tHeor es
and/or a porosity gradient, e.g | arger pores near or at the sanple
appllcatlon ﬂ@@?ﬁﬂ“@ﬂ@”§%ﬁﬂ$é¢“ﬁ6ﬁ@§b&ﬁmﬁﬁgﬁﬂéi@Eﬂﬁon region. The materials
from whi @ fatri X\h]}gerer@'ﬁén&eoffv@ll%é € 3toR e al ¥ undREoddNed: Uk iReN¥RBE Salus- J.
pol ysul f pol yam des, | ul ose” or absorbent paper, and the Tike, where
the material ter tenth efete umtofbhe Ipwardimibpaless fecontexigiesuy distatesothepviss. ent  or
non-coval ent ,a [ ng
Systom 1 00367 ES HERBbss Shy s AR oFHE ARITAGE B8 o iy 6 B R
cal i bratLlon2®ark CAL (represented here5as a hatched mark) and at | east one
testing area 1, as shown in the enlarged view of an exenplary enbodi nent of
matrix 11 in Figure 2. The nunber of LFS-225 8 Atty Dkt No LIFE-079
calibration marks and testing areas nay vary according to the particul ar
application of the test strip, where the nunber of calibration marks and
testing areas present on matrix 11 nay range fromabout 1 to thousands of
calibration marks or nore and fromabout 1 to thousands of testing areas or
nore. Figures 3, 4 and 5 and Figures 8 through 11 show additional exenplary
enbodlnents of natrlx 11 haV|ng at Ieast one callbratlon nark CAL and at

o, o M

— F A/~




be described in greater detail below, enables the detection of a plurality
of calibration marks positioned on a matrix, where in nmany enbodi nents at

| east one cal’ibration marks) forma pattern such as a nunber or letter or
the like on the matri x, where such can be detected using a plurality of
detectors instead of a single detector as sued in prior art devices.
Accordingly, matrix 11 may include nore than one cali br afdy@x: mankse-omer e
the marks present may be the sanme, e.g., for quality control purposes, or
di fferent, e.igthatsthied raags 6 cafontpagsedwithioriee wfentihe Treerdpgerrmay lawedlimat ef
partlcular C s bration nmark may relate to a
particul ar tgté?ﬁgﬁlggge?g%l%gj%%ﬁ%% gm%gtrlf 9%1 lgl?eddﬁéqeﬂnan?r HEE° ¥é8Ped. In
certai n enbodinnmnpassedtwithiribt ewtiton, mbjeat tpaiist dpetiticily erdlided didion tHestdted

i ndi cates what angv}%/teha tgartl cul dt esti ng E g& !is assayi ng for i n ot her
wor ds i ndi cat™®%8% SRS rgnge feludes qug of Patlyp o reRneGhdegiFiitat i on
related to a m{éﬂtwba;fcldde@nmngaraa@@h@mbwmh%vén&lsﬁrest [0039] Figure 8
shows matrix 11 haV| ng . calibration marks CAL 1-CAL N and testing areas 1-N.

As menti B488 abovdnlesdislingg otharvisss albiechnisgkand spigntidis) terms #69ddKr RS themy be
the sane or n@¥e $REMNPEs Rk diBYurdss@bd BﬁBMforera‘iy Qeﬂmnh@m%méﬂ ffsati on
mark may be particular to the testing area to whic i s adjacent. For
exanpl e, in cBYHPhDAMSS I HEGHER anypmetBedsiang mafesials ﬁﬁvlaa@rﬁywwsnt ta#hoshi bi ti ng
substance sucflsape@&li mm@&mm M bt acent
testing area rr%y gssay‘ for FS 225 t&}br i@ mt%&mghlg&lgﬁf‘e)sen@ggsﬁgf]ﬁ%%se

such, if acetpacfm@hh@thOdssmdi%T@mledrc nbwrdewlanqglfell pubhaatmas mmtwlnad haemunt , at

| east one cal | br SsQci.at er ewi.t\h rectl on
factor to be UsE Tgrﬂtteﬁ%mm% ; ateflcgﬁcd)glrsaa ega(l)]?l d?sﬁpge éeﬁle% Sat"ﬁye anal yte
concent r at i omadeiady imcoatectam vufhxgﬂlctcmseubl{cﬁ)@ﬁl@]arelatgure 9 shows yet anot her

confi gur n of tr| v cal i.br t|on r L 1 apnd CAL 2 and
five tesﬁﬁ)hﬁ ar ea %%Oieqhtﬁ%t gyg‘ﬁ%qegl angd 1t § SF%GP%EI lﬂ;’érf'%l T Fay be

i ndi cat ed by fbﬂm raat amj ‘odndt e’ insmdaplules refevosts enleld el oAt R IAALIQ digtatasi ded f or
quality contro ses. and/ o tgﬂe ositioning.of one or nore of the marks
may i ndi cate (W?f ‘%%Vt%” ?‘é‘mﬁ{frﬁ’ ?i@géﬂ/é‘de?%’?t Fr}‘ffugespfal?ll"iahmoérs“ esting
area. For exabjyefits ambrefhidotol ‘thefdedidé EinélQdes GetbleRdead b or FerK déwlles And1ary
indicate to the neter th%testln and 1 " are related to CAL 1

reas 1°
and/ or assay 9Bivalgntydereppkpoyn t%ﬂ@?%?‘éﬁ%d%hieﬁ%&“pé%f%rk CAL2 may indicate
to the npiggs) t hat Thegliulidgionk 8sussed BRth Ac pRTRed &N 8 el deblosie BREY T assay
for a particular analyte and calibration mark CAL 3 nay indicate to the
meter that tebsfikrg d&Feé%féhe?resé?fd‘PEBl“’a“%Pf Neting haginipo CALOSUBHASIR assay for a

particul ar an@hyd®n a8 bleséd: e ichks SHQUGAMN &Rl saerypubedh BE i ef
matrix 11 having a calibration mark CAL 12 in the ‘gattern of a nunber,

shown here asofmpijeyention. Jithets theidaigs af rklicationprogided may Bediffgieyt ot ther n of
nunber (s), Iegchsrpil)on@drtloﬁem WRtH A8y heeh REFERlePTRYen @,\Ecdﬁ%ﬁqe&.o indicate a
calibration mark or a plurality of  calibration marks on a matrix. [0042] It
w Il be apparent that a variety of different arrangenents of one or nore
calibration %%%d one or nore testing areas are possible, where the
above descri bed dinments are exenplary only and in no way intended to
limt th#03Hope ofAsshemianzedabovsndevic@oussyl inmhe catcedtation deeraimgéibi bzt i on mar k
is one that is be
correctly chaarn%ll 2???*@% sgm%l %E%:l F{Olk”gig Iégn%%a?lﬁ P e ﬁ%p&&ge%rngluﬁe@y

cal i brati on nmatkix hadrgoat tHastginy palﬂah’@oamaﬂemsttls e tq:cahbdateatmmr, walrdk les one

(het 2t e 0Bkt DS SOBSELNS SRR . LOLOUIBLL R hAURD Lo Lhe

met er par anet gecsrdinghednd @ makt cdhpdnents, feariires 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
LFS-225 6



[ 0044] The at | east one photonetrically readable calibration mark may be
made di stinctive using any conveni ent techni que. For exanple, the_at | east
one photonetrically readable calibration mark may be distinctive based on
si ze, shape, the nunber of marks, the wavel ength of detectable Iight
therefrom hue, shading, a pattern of one mark or a patter

plurality of marks, the ratio of two or nore marks, the Aﬁ%&“?ﬁ%ﬁﬁgfmone
LFS-225 10 At YmmethaNe LR 27 Qe Ok iPL of color, a
gradation of hue loTr}e a Sra atll%OI}l 0 QE{%UEE) & IEH% ga_%}em%o%{)& g%ﬁenftg]tain

t her eof . | n cdithedpating miserdharerettbs saniser dﬁkaenbeagﬁmEeamp@axdadnﬁemblwpheent in
application of r tion mark is
activated by af“%g)%fgﬁtlt din %Ego}ﬁ&\?\f atnﬁ)h% nu‘fe%ttamreméa Hients a&aaﬁ Pwoatgs%lﬁéééﬁed or

f aded or nadehavé &Bbdmzq reggect corpOBdns Tindi flatent @asdnnﬁ)ﬂilﬁlstcﬁésﬁalylh@va?dlﬁé‘reﬂf t he

matri X i ncludes reagent..co sjti.ons or testln ents, as described
above, for aﬁﬁﬂ%‘fté’og‘ﬂﬂsdté% ?%t%iet(‘?’ﬁmﬂ’é'gél}erﬁoﬂﬁf‘ ! Ofﬁg BB ol ?t”é”é’ti ng

areas are usuRlthdsafeHsegRbedsscritRaug eﬂ@ﬁde@a'xl%m if fueRRrtdBQri8ie aeibjaseas of
the matrix having a caljbration nar and/ or from each other, to prevent

crosscont am d&‘t@PB?P thesHbiggt daviees wal hedesaiher fisw gt srgpenidsisilnialiowsed bvcconpl i shed
i n any conveniagnhs BNRGHde tOfubRUAIPLE ana%&r@ﬁs%@wﬁﬁyhet;ﬁbﬂ&fdbﬂ@éé Q.2

chem cal and/or physical barrier such as a hydrophobic barrier, crinping of
the matrix, drdesaniption flamqilads far splibsatingsireetey agtordipgioi thaxtubisat 1Seqntian, anh. 10/ 01
!’000’ and U. sfda%%celrﬂt rﬂgcmé:’thgélﬁ) ?9Wth55'seaxq|d§§clnﬁ§d” es of which are herein

i ncor porated by reference) 48 ere nore than one testing area is
present, each testing area nay be the sane or different with respect to the

eage O ooy MLSRL LN, Of (1o testing areas, may differ
same in [@032]t he diTspaubarenteasgon mgludsseasly@fcomahiration easugengent dévicesruddt | - use
test strips. In other odi nents, .e.q... whe t.he test strip is enployed
to simul t anedU¥F f/’arg%uée_ggvn‘?"gromg%ﬁé’ﬁ8?lo%rgetf)lfmg&‘ﬁ ﬁe[r?n &tergl?apg"é’:b@b‘u?"aﬁa’aﬁl ytes, the
reagent corrp@snden@momrﬂdasmhxﬁd‘nedevm Mhe ﬂémﬁ:s efmphlytd iditsnabptanieatdd 4¢ ar eas.

I n other words, f | east gvxﬁ rent ?]gent C@STEOSIII qQns will be present

in different &FRLHPHRRdMRLES ‘?as'tt 'é ‘1”8’3{%599 prenizhdy & mape 1 B aldeashi £ f er ent

reagent conpasé EalmEB1oﬂﬁMrlQﬁ>sﬁ8n@rtEﬁéonaﬁdTaﬂ@aslﬂblrml@srtln@ﬁre@hfufu@g’&E‘éeni esting
areas of the test s”'t&l In certain enbodi nents, the strlg
si mul t aneous ISYTRSKERRS {11 showm a3 p stepriwal CopePnenD it R yaggly ‘h?rt-?rof BP¥ with the

one or nore FRabskrah amameéﬂmoae@ﬁarprdaamng@yste%feﬁlnd(Q)Q@\I bitkleRedthe,
hematocrit level in a sanp plied to the test strip. 047% In certain

enbodi ment s, '®NAICH thefztEx 9%%4% ?‘?fgcea%@%I%Thﬁféﬁvw&wﬁﬁoqfwmes.afl pFPEdnponent
that retards B@reeaaéatlh@ﬂle&eta%@s@nmm%low f@lalitoBfatidN9 deRANEMes Of the

reagent conpositions. Accordi ngl in certain other enmbodi nents, the
r eagent conpﬁﬂqcpﬁﬁﬁloﬁé’ﬁarb@a’[yl% 8 ey desettingghe subiest aabReAONGENERYON he t esti ng
areas (i.e., fdelashi88cRNERRnESS ANalit todcBR BB ReMIAMEhEdovicRUt the

conposi ti on in adjoining testing areas nmay | ncrease or decrease stepw se,

i n inhibitor congresshasdest Brps wWi§ b asedfpirxgmplary numosescosly ang isinga Wayhe t esti ng
reagents rea B, tAE srRal M nRfndei&r est, e.g., glucose, to produce a
detect abl e pﬁ%%ﬂé’? I'n t}ﬁ & gén © (%tty Dkt No. LIFE-079 particul ar

i nst ancel003Ht ect abln@xgnpi@kw@mbwmpnt@d agegeat fesaatr Iytsm)wxan@gurgl regyse]
concentration r : at
particul ar teg{)és SQ a@@@ﬁ,ﬂféhh&r&hﬁ lglgceleo P‘ﬁﬁt ‘?Jl&nf(ggﬁ%fj ?éme@ frrzgde of

i ncreasi ng anmtlnatdheamfe l3nAihbietld s prmqtumsqxpoa elprmeat lérmgiewwsnénmarxclelnnr ation m
the sanple to ause det see | e tent No.
5543 601, ¢ REeH SRrBLRABE IR of? SF b ARAT i SRIRaGen b RselRence) |

[ 00487 | n manyerefdiodisuEitl, sampdie appliedtr énedidetoli tairisitliang a feactis isagtednel a

control area o . .
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



such that it has conpositions of known anal yte concentration, i.e., a
positive control area, or has no reagent conpositions, i.e , a negative
control area. [0049] Accordingly, in the enbodi nent shown in Figure 3,
matrix 1 L has a calibration mark CAL and the testing areas 1-N nmay have

di fferent reagent conpositions for assaying for different anal ytes. For
exanple, first testing area 1 may have a reagent conpositty & FOFFERE
concentration determnation of a first analyte, such as glucose, second
testing area 2 may have a reagent conposition for the concentration

determ nati on of a secwagixanal yte such as ketones, third testing area 3 may
have a reagent co osltlon for t he concentration deterntnatlon of athird

anal yte @ as choiEstids g1ade ofifg 1aest et Waich REp vidlee & SYPPARJOT AlFast an§ eagent
conposi tion fe@brhdif R ERNFiBd REMIS! GTiE & sn%atal #0dREn %pstt\tlfheedmws&o@uch as a
substance that is known to interfere with eterm nation of

concent r at i ons ¥ell anike Hght ghyosbrag Ottqh@rrmamyp@éucawaﬁ@dndwt@n@ro@rcedrby #eof the
testing areag;snf. GoduciiB¥ tt%qkmmtt%a% o I on
determ nati on! 8? pgoneumg? yr?nre of ucosoe g{(eats% ééglc%%clggﬁ ﬁ?gjgtg@r@%s Bie

Al ternati vel ycahtmatemomarlnmdea lo¢atlphé)rttt@ailwmgloaprdaanpla ag., blct@stpphgatan,% 1, may
have t he sane neagent one_or the ther
testing aread l[le:s € dettectlon o??ne 11 gpabéorbvr\ﬁgrodugﬁ tf) dgbé/ﬁﬁé/ gl t8%?t 'Sns may
differ in comxgﬁmtplr@iucmg sfsfemf)me saeh, tholeteclobpon el Se ciiSacieintd aytkeltesthgye, one
or nore of t testing are ontrol area hayvin no alyte
concentratio eteftloé' or mgasﬂ%eérfef] K Qloc‘g]hettf;%lsmgr('ésﬁd heping rch?f'g?"é’iyd S“CQ

conposi ti ons mairixel 1, tsanmgat pétﬁits@t@@bf&ﬁllue@ﬁﬂald OB ugE aﬁ'@ﬁx@ﬁiidbeed above, the

reagent conposjtijons rese in the at |easf one testing area | ude one
or nore menb&FECER 4! tﬁ? BT EFackipas 8hGAERA PRBURE RS eR BEEct abl

product in r%ﬁaﬁ@n§%uffn@ertomSlfﬁf&ﬁﬁﬂt‘ﬁt@es%fav@beteﬂH%Iop@d\ﬁ)lrMieQn viMdug Andhat ect abl e
product can be used derive the anount of analyte present in the assayed

sanpl e. | n t HelcBYpjtionasseys Which magices mpy difiseindermysf matsagpahimensions g si gnal

produci ng sysﬁeqmeat&r@%ﬁawe@tﬁﬁblwrmseﬁuge sub &\{E‘Je‘ﬁﬂéd MciQde, Bmu&mal ently
attached to, at |east a portion of matrix LFS-2 At t t I~~0

LI FE- 079 11 (imited to, thege dragrehed ingld.S. Pasent Negy: %?34&6@31&;9%@6{6@ 43%%%@6,, and m

certain embodiBBRYAE 53%3968,3{ R, 694 tsmt%qb§tsa41%'oat's\/st@lﬁoosfsmtz Ix 11. [0051]
In certain enbodi ménfs, e.'g), wheré glucose is the analyte of interest, the

si gnal produélﬁﬁéoé&sﬁtﬁéﬁﬁﬁ% 5@5{73&ﬁél5y18@3@%|5d7581912éh 5584@681 %&%ﬂ@é;-ﬁ%%g}étem By
anal yte oxid n enerating the
det ect abl e s?%g?@%%mﬁl\l?\ﬁfégﬁgit%'&ng ?%egﬁ%éél?lg]e ggefélj&tm%'e sanple is
derived,[0035% anal Inpinciplepthe datrediimatronie ipnotrptieal suhe aibjest sizyripesnd 0 pr oduce
an oxi di zed f,Qr 0, Qf Jh%%:h%&lﬁt' g{p CcidD G £A0L SRR {Plgn&ure%rfﬁﬂgﬁs‘tﬂu%?t am)“”t
of hydrogen per oxi ogen per oxi de'1's 1h urn

gener at e t he whidhes bz teerepd thd test stfip, oonvenience andriie dike.ndls wh,ahe diorpoemds, wher e
t he amount of detec he 5| nal neasyring system
i.e. the si gﬁa‘?pommytoﬁeh% nlr?aéﬁ%g?lg% %ggfh@; g?r%rﬁ)rg?a&m{fl ”réayl nr? hev gre| tial
sanpl e. As suadior dﬂswosah@taydteet,eggl el lacger porepachr qﬁraotﬂtaeanmge sp;fht:ﬂtm rggi@sent in
the test stri are al so cor characteri zed,. as en, per ox |de based
si gnal produéﬁiﬂné EP%Fﬁsatﬂ[ed%g o g‘f”hdﬁteaﬁ”éed‘ Efbfb%wmlﬂ a%ii‘dlrl %Yn per oxi de
based signal fiyriested g aa&stcmspolmbtud@g @olfylstnﬁ)he POBYRIeE, hamut@@elodl zes the
anal yte and produces a Cof{fgef n% anmun hyd g pglerox % .e., the
anmount of hydPYEsH FeFot kv F@%?r%?f HlaYg”ﬁ%‘ﬂPg ¢ fuggtignatiz tt‘he amount
of anal yte prgsgdtiol dvhlbR of At aledadRRal dfivhe NAbW BerRberd b the i rl’a$t enzyne
necessarily depends on the nature of the anal yte bei ng assayed i's
general |y an PEREUEIASEYSAs such, the first enzynme may be: gl ucose OXI dase
(where tfpgsgnal yt R brnflid§ 9581 mARLN PHLRHA! at R LASEuibWREH Batiheamnal yte is
chol esterol); alcohol oxidase (where the analyte is alcohol); lactate

oxi dase (wherespiesratesharoys e hptghqdaeqrb)caét}i aplaest preciesting erea & #showindhy i ng
enzymes for t qf S

Those of - ski It ity SR Exlferp LAEk AR oY byt i P Op pnaikERER, L0
enbodi nekEB2iher e t he reagent test str p i s designed for t he detection of
gl ucose concentration, the first enzyne is glucose oxi dase. The gl ucose

oxi dase may be obtai ned from any conveni ent source, e.g. a naturally
occurring source such as Aspergillus niger or Penicillum or reconbinantly
produced. [0053] A second enzyne of the signal producing systemmay be an
enzyne that catal yzes the conversion of one or nore indicator conpounds
into a detectable product mthe presence of hydrogen peroxi de, where the
anount of detectable product that is produced by this reaction is

proporti onal to the armunt of hydr ogen per OXI de that |s pr esent ~This

o - 1 ™~ NS -



Atty Dkt No LIFE-079 include: horseradi sh peroxidase (HRP), soy

per oxi dase., reconbi nantly produced peroxi dase and synthetic anal ogs havi ng
peroxi dative activity and the like. See e.g , Y. C, F. Wang; Anal ytica
Chim ca Acta, 233 (1990), 299-302. (0054] The i ndicator conpound or
conpounds, e.g., substrates, are ones that are either forrr%e( or decorrposed
by the hydrogen peroxide in the presence of the peroxi d4¥® bNbrLg&t%

i ndi cator dy r ange.
Preferably t%&EWdO nglgtﬁg{%tgug%élgé g%s\t%}g%% t{'%‘é\% i 3? #}d T ferent
fromthat at ttnmesihtrtphwheraﬁplnemcr thelﬂirasmmmgksreaagaemtg zadms(prdsmshmmngd y. The

oxi di zed formof t he |nd| f ai nt r
col orl ess findl EB'r%’E?L?cffont to{ t\?@‘ﬁc@g Ogcagh%h&remﬁrﬁ‘s 88?%’% aﬁ‘fht’rtqe‘g?%gti ng
si de of the nemHuanes of'thmg Bt%ast@n&ﬁglflgulf‘& 3t @sid NehdrRAYETH thvaph i Nehiogat e t he

presence of gI cose in | e by a_ colored area being bl eached or,

al ternati vel yd 1199“ eéfﬁ‘tpg n’g Cﬁ?‘&é s ofeTB b ﬂﬂ”f&ﬁﬁttﬁm OF?)@g‘@?]athhmaE‘at or
conpounds t hataRkgi 43@kiWhe tdtitdBedoBEANRd hMESsinAndHic! ude both one and
t wo- conponent chronogeni ¢ substrates. One-conmponent systens include
aromat i cl08%Ines, Muntrerécalyebigures shays masix 14 havipenedligraies mag fehl aud
tetranet hyl Qé‘é&% Qﬂe.%er RGkran F%'%'dut ARhIR1 bR ERMROREN m%mlln%% dnB 6! WAk Jrhose m
whi ch one conpon IS MBTH derivative (see for ‘exanple those

di scl osed in the tsstlnﬂatteehmaﬁb?ﬂhﬁéettlﬁt @renger momnaydﬂldgﬁizensmurt Hhefomsor at ed
herein by ref e\l IS an
aromati c am nrggtggggﬁh’zglr%ea C;% S’r’ﬂL&fxﬁméé%}L u%r{aat% %gﬂg?#%g ﬁglggljt gat e%&?p%:ohol or
aromatic or azlmammentoxahdshyuélg@éﬂim“am}atmw\bLtmmg@mlemtlosymﬂe%Lare

3net hyl - 2- benzot.hi zone. h dr r| de rrbl ned with
3di met hyl am rPoBEelﬂ%em °t Séaélllgl%' lf)?( I %t o Picrﬂg‘ eS&ag al%vq ﬁ)po ioned
3,5-dichloro aZdimdbﬂ)bym@nmﬂeQAul fonl c acid (DCHBS) and

3- et hyl enzot ohn ehydr azone enzenes onat e osodi um
CNBTHSR) BT5! nec AERRERY A THaAnE A MRV BTy ZE et ah . (ANS)
In certain erﬂa@escﬁswm,graateeddaﬁebstwmhﬁalwﬁdﬁ&oﬁmsoﬂesphmmfyefwﬁranbﬁ)056] I n
yet ot her enbodjnents, si gnaltagr aoduci n systens that produg@ a, fluorescent

det ect abl e presikiros(Highed podRt I"@‘EFFO‘H Y HHPRUREHS i@ RPN i a

fl uorescent haglkgy Rundpattery sieB 2SR dr e840 tRIikE bRES ndi@r&@tht@dudhﬂ

Ki yoshi Zaitsu, Yosuke Chkur orogeni ¢ substrates for Horseradish
Per oxi dase: r&bPg fé?faedéewg.atpfw%g%%ﬂ%%mﬁwroé@éwgbéiﬁts%%@é SHFFHnPHE

Per oxi dase. ApdeyicésC AkbcdRlifEhanitat 1Y may 88MAHe A0 thdlFe thihratleh Tnat@vhdd Aty
Dkt No LIFE-p79 [0057J In using such a colortnetric test strip, sanple is
al | owed to rebemagss prsanhBaypsie pame -2t i walyn sontiol BUpRSEn F diffsteetnf€o produce
a detectabl e qrQdyet tﬂohf?frno'resofﬁﬁeeﬁ%ﬂﬁ mg%_ﬁﬂtc@%%ﬁ:ulgrr&ﬁ%ﬁéﬂ'@dmét&s the ,
initial anpbunt present in the sanp he ambunt of detectable product, i.e
, signal prod@@ewhbyumwewgﬂ@waﬂahﬁ@aaenhgmgv@@emeah@hﬂtewwtmﬁeﬁneﬁed and
related to tﬁﬁb %E‘t'e'(ﬁ]tln drial 'éh%fdﬁnéﬁtst e dt:t@étioh%ta?mahﬁ calk B?at[BW}b{arfé‘”bOd' nents,
sanple is applied to one side or a first sid matrix 11 and the anount
of det ect abl en@ieateprdtat nplythepariaas tesiingatesis a%ﬁmotlm@r ip ptheewerAgindicaes of
matrix 11, srhedi t duct is
deternlned gﬂﬁgﬁg%ggq%%% S|tegtﬁﬁﬂgﬁ}%?£s Xﬁﬂ%ggﬁg E%ﬁﬁgﬁ nts,

aut onat ed netegegntlywtof paerésdr m t he above nentloned detectlon and relation
steps ar one S oV, [ r reat er
det ai | @Pgﬁo The e%vge Eevgg]ra?rg( Ic}q}aglg £ %’ﬁ%&%&k& i ngg?f‘ I{II&I‘-?&jttelmn st eps,
are further deseniNed mantibhed.ab&Rad emte d\:kaﬂ .of dt,1d43¢on8 GAljbraticA Oy iGGhay b tB35, 346;
5,059, 394; 5, 304, 468; 5, 306,623; 42; 5,426,032:. 5,515 170; 5,526,
|20, 5, 563, 043Me B BahsagieAr mf%é’eg&f reng Figr xappls. @ %aqgé%‘"%‘&r BUREG 255

5, 843, 691 ; 5, RAGuHSH, thSteRHS,at360 arntdhﬁ@z?@ac&%p“ortehﬁmde sgteair es of which are
herein |ncorporated by reference. Bgort enent 0058] ' As nmenti oned
above, mat ri EMPPAIEn{§s3 IGFng AAAY I FEHY £Y RiRe fubHPREREt 24 0. Suppor t

el ement 12 meyeBRindphed (Watcﬁrﬂhahtstgtt@tasey snddafafijaGdne REng abdathd) dsaylder | nsert ed
into an au onat ed device such as a netfr wi thout undue bendi ng or ki nki ng.
Matrix 1%F 9 be attached to support efenment 12 by any conveni ent

mechani sns, e.g., clanps, adhesive, etc., herein shown attached using an
adhesive 13. In nany enbodi ments, support nenber 12 is nade of materi al
such as pol yolefins, e.g., polyethylene or polypropyl ene, polystyrene or

pol yesters. Consequently, the length of the support elenent 12 typically
dictates or corresponds to the length of the test strip. In the exanple
shown in Figure 1, one support elenent 12 is enployed on one side of matrix
11. However, mcertain enbodi nents, another support elenment is attached to
the other S|de of matrix 11 so as to "sandw ch" the matrix between two

e



[ 0059] As described above, support elenent 12 is usually configured to
enable test strip 80 to be used with a neter As such, support elepent 12,
and thus test strip 80, may be in the formof a substantially rectangul ar

or square-like strip, where the dinensions of LFS-225 15 Atly Dkt I~'0
LI FE- 079 support elenent 12 vary- according to a variety of factors, as
will be apparent to those of skill in the art [0060] TheAtyiRke NofLIfEelRE strip

80 may vary accordi n% to a variety of factors such as the dinensions of the
meter wit h whilREPST tASPRCTy § @EE e IREPIST MieeCtsr: PRSPIMAY AR BHECHI aMEn dst st ep,

etc. Typical | Mast bhtecali®RGIm&k adsb8atk@8ereSilithipho s b M8 8o £20F AlRUkeH MM t o
about 80 mm wusually from about 15 mmto about 65 mm the wdth of test

strip 80 typiBarIyriaiionesalgersh asrduer he aralxte cesenitationdatenigsomei y from
about 6 Mmto,gheut 12 mmand the thickness of test strip 80 typically
ranges fromabout 0.1 mmto about 0.8 mm wusually fromabout 0.2 nmto
about 0. W0 | 0061gurd hshows letanotbert cogfigirgionayf magixt Headngensiaibstidescr i bed

above, the le t ty] i ranges. f rom.abg .0 mMmto about
30.0 mm usuagﬁ%%p?ggr%\aggg@ {%Ar%l %P%Sg%%oaﬁt ﬁlfg?’ Orn%amPl ’eca\}/f\nérag%n of the

mat ri X typi caglarametangey bd indwatabiputhe 2t ofthett@o atackdf widle Quphmateststiplolided r om
about 10.0 to out. 20.0 mm and the thickness of the trix typically
ranges fromng?ﬂf)ﬂﬂaﬁ opn pf"%”?fﬁ8{5{}”1&‘@%0“%[5’3P?@Orf‘?%ﬁ?%tg‘gi?ﬁrkﬁ.rrﬁlynm to
about 0.4 nmn&Yd i ahf106 2 bef; asdapemfol AeOpaatdRe testifp@reubjregbmplBygNnt i on
provi des syst%ms that in qug t he su "A@gt devi ces, where iuch systens at

| east incl udePaVBibj ewt Eedivaiondngk CALohmpyiificee fthg metes hakiestiog asgas

descri bed abovead andreatlaRd el AR | GAIEEREdyAbI Dbl biliNachiiatiBRlRi 1. €., an
optical neter, configured for use with, a subh,ect device for determ ning the

concent rat i or-%k2 BaY ndigaie (othe maie fhat testing ageap R\ A 31" gen elateddaAile A9 i ed t o

the anal yte cuGentd pkdQRr MRAFERNBMaGEMLER CAIOPRS] indiise APhE sRter fRL €r's Of
t he subject invention include at |east one |ight source for illum nating

both the at |tesisg asped’ @ad Bheerrlaind irae AL driddiohessan fot epasticubmenalidst i ng area of
the matriggff a syl ect; dewt Eﬂae)ﬁteﬁgfar)’ b &k@%rﬁﬂriﬁ’ﬁlm@% MibRubhe meter,
a detector array nade-up of at |least” two detectors, at |€ast one detector

confi gured t onakCédt 17 in gietpafieronf anurheashownbkere ad nuprbat 12omdrtestikg aneak lat | east

anot her - det e%.%fc%gﬂg%igﬁg{uﬁgn}é}nqgﬁagrgs{),ll%tﬁgrﬁgxlc%glblnian(%ht(%ftﬁe?égfmgﬁghseheaﬁ one

testing area of an aral yte concentrati asurene evi ce, ere one or
nmore of the detimslidatzrascabpratidnenak pay plwejitybd celdmiticgunasks dn matiect | i ght from

Dot Ly 2% 08 RSN B 0 P bGP0 AL 19 o2
confi gured t caletéat mokeandrongor woreFStiRP fredstare pAsiblg, wiizkd th¥ebdvie ldEscOF&
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 1s one that indicates
distinct, respective calibration information related to the particular test strip carrying the
at least one calibration mark, 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 ratio of two or more marks, the position of one
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calibration marks, where the use of a plurality of detectors enables the

i ndi cation of calibration paraneters based on the detection of a particular
mark or plurality of marks made distinctive by shape, pattern, positioning,
gradation of color, hue, shading etc., such as calibration mark shown in
Figure 11 in a pattern of a nunber, where such would not be detectable
rising a single detector as will be apparent to those ofAtgldkl No LHFEQOe art .

The subject neters also include neans for calibrating at |east one
conponent, asHEVEe IBRrks, @ FFATROTAL cPIRe pgrdaronpidugoneradreon et dediey et | east
one cal i brat i, afBdkbadoBaRs:. foferdRleRIbBMHAY, (e GAIRERL &S LMEEtE At | on
of at least one analyte in the physiological sanple applied to the device
[0064] The siapelicgtion Heasplpfheesto, vt éf lsasiong catbrejoripdingiiotyatohbuthvar i ety of
factors such iggralififs Al LhBIE! €511 BIbiRE oHBAth Ml \NfidTRLer s, the shape
and di mensi ons of the devices tsed; etc. wever generally, the neters of

t he subj[8845]i nventho# leasteons isling areroeidhe matrihénchulet mhdest @mpesisivisyor noveabl e.
By way of ex 5 e bj e neter typically.r es from
about 50 rm toeap s Eat e e ool IR SRR bl T hssbur 100
mm t he w dt hndry psthal draas pengedly begepaadotibughGonatwh s, Abauiic A&0oraraaasd nor e
usual Iy from about. 60.nm ta, apbout 90 nd the thickness or dianeter
typically raf é{fl?‘ ?ﬁl%%ﬁﬁbrfgoqﬂ?‘?(oar@g%gﬁo%wgn@ PROFR G¥tal |y from
about 15 nmm tcentakaRktion?Poriiea fQO&S5 Budhi skvkasien niali e maﬂgliﬁf:d theysubj ect
meters will var\y,,v\,here tE& shage maﬁ/ range framsinple to conplex.- I n many
enbodi ment s, CPRENSHIPECE hEte¥rEPlG; s2Fh areamapbededingdhy arhemyp ?ﬂ%",r oval ,
square or regh@aUbafierSHaNe a h@h&bmma@&éa%rin?wﬁsh@hﬁriﬁ%%mke(@§f(wel I,
such as irregul ar or conpl ex shapes. [0066 he subject nmeters wll now be

further descreraie WS APnisttonaste No [0REL 0y enddd S. Rt o) 3.88.6%0nde al s

represent |ilgg GONRAINHH o hd&Rlndb éra,teﬁibg%fgre@ce hows neter 20
schematically illustrated. A partial view of test strip 80 is shown

oper at i VI894p] assoceedneip than geg testing@reajipresenis e3sh testicgidres meybode pasretormat ri x
11 of test st¥dPeBRihaASH @0ALE Vi cal | bratd gﬁ% an area
that is a tethfFaE? a%tea El) [OgoG%é%swrgr]g)r??ﬁngﬁséhgh%gé\?g?wgng{%1? 5 EIag[r;:%ﬁsudes at

| east one | i gty dsffrurlpsertan empodiraenss ofdheeinkéngihi, teeonaageat chBppsibpreart thel i ght ont o
t he area of ty Skl , [ avj s\ . one
calibration trsr%rﬁ?(hzdﬁéhﬁ%@aﬁgst? Slt%lé ag?%%{&&\}ﬂ%r% }é % 'éﬁ glglrtrgﬁsect)er%?ﬁgl?sf g]roeﬂrlletr | i ght
source may propedimehts,giy., vdrteaht teet soipeis emplopedeto simsd tamgusly essapfor & peneirat ri x at
the sane or different. ti e.projection af li.ght..onto at | ea one
cali byati on waPirRbe e By ol BB dop P P SrEomssERl 1T gn
emtting di odépihicBsting araasyInaittiee woadaat ddastewd dlffegnt reagant cenmuditiond w822~ 17
Ally. Dkt No LIFE-G/{9. as .a.laser diode, a phototransjstar,.and the |ike.
Usudi 1yt he PR GPR RenRiss 2 i oo e ARRh R ure B e |
e.g., m cert abmpesitvasinaght & dréaghd ths aunbe of Siffarst tbdiing @reas ofithd @stlsklp. Bour ces
or the like, or .light,.source 19 may.be a single di ode capable of emtting
Do or more. dPLET HEPUEON ER sHiRm s heo s ey foroR st Pra R Dour ce i s
usual | y capabh# iskrf@aivith tit@nk bgfbreahalv@ o€ intarest hsl/dramgiba@sddtodetatant 400 nm

to about 1000 nm wusually.from about 500 nmto about 940 nm For exanpl e,
where two di S48 15ERIOREVIETE it KEPLaRPRSHIP BAPdE! Sihe | i ght source is capabl e of
em ttingpbdght at 1pRewh <ABEdiNENE e 3PRAYL 1Ry AAAARL) ihfludeMinighiggdi nents the
| ight source is capable of emtting |light of wavel engths at about 660 nm
and 940 nm wRBPIepifhelaptprds Hieasasber hrbHees sere of fligHthesmperentsof diedgasrdt of

em tting |ighb,gbsitNRY S LRAIBE, i ccARAYthePdmbdAThenf3Bhe MRoaN Lo AR itMmayt Wi | |
be apparent that the wavel endgths described herein are for exenpl arg

pur poses onl yegiedame & dlkpraebsigayalivralidhelestinggrdad triet, theHestisg aiges assaytiphe

i nvention as i I : : : i s well.
Commercial ly Sg@%{ a%%)ggqt?gﬁtg}ng%é%gg a%?ﬁg&%ﬁ%%&&v\%ﬁ e Cergﬁg Elsg)ég T ght
descri bed aboetepwisndh idiéyntoberncentratiorotAs|deseribesi int the testingsieecapthe Vastiegrefgent©OSRAM
Sylvania, Inc., L roni Inc.. Agilent Technol ogie I .St anl ey
o ectri o sal 5LV IRTEAMET of BB} o Be ) SRFUIER Sfbepis Paver B3

det ect orLES-2Zy 21 nade-up of at |east liwo detectors: at |east one detector
or a first detector 21 a far detecting light fromat |east one calibration
mark on the matrix of the test strip and at | east another detector or a
second detector 21 b for detecting light fromat |east one testing area of
the test strip, where one or nore of the detectors that make-up the
detector array may be capable of detecting |ight fromat |east one
calibration nmark and at |east one testing area. The nunber of detectors
that make-up the detector array will vary according to the configuration of
the matrix, the nunber and configuration of the at |east one calibration

. o, o, v o F A/ SAT



Aity Dkt No LIFE-G'9 detectors advantageously enables the detection of a
pattern, such as in the formof a nunber or letter or the |like, or
gradation of color, shading, hue, etc, as described, such that such a
calibration mark may be determ ned based on the reflected |ight detected
fromeach area. The one or nore remaining detectors detect light fromthe
one or nore testing areas of the matrix, respectively, and mkheb.efreoe my
al so be correctly characterized as testing detectors. However, one or nore
det ect or s naypageulse tnstangghdetdctabin meduat 1 prodhgedr bankiyte, erar Rluaesd, can¢ees’auqmg ar ea.
[ 0070] Accor q‘sﬂr eno%r]gEQOB etﬂé 1ngﬁ)§t rCltE:\Qerl t‘ﬁgt p%rtl%gltaft%gt 'fl}/s eerh oyed in
the subject inventio vary epen ing on a‘variety o orssuch as
the size and &ub@p@ng)fesndg@rermarf rriaxe oﬁlherearswrgtaeroum’s oﬁrahnbbmateiqmmsnmgréesarand
testing areas there usual &/, t han
the nenber of2{% °H§é“éfr%°él ghéﬁm{"ﬁé‘% cgith d%erf? E’l: pg?ﬁlﬁe(;s%ecfgée’ﬁ% fSrom at

| east one t eshatengNare#3,candhé cmscrmnye cffmdh(ilﬂlrmﬂdﬂélﬁ 1r&brp|oﬁi®e$itby06‘i€reﬁ¢efjlel’
calibratjan detector for tectin ht om at | east one calibration
mark, whP48lone o Wﬁ?yeer?teogfrf‘eﬁl 8‘%1 057 &'t grstargaéeagerrfge %1%0“&91 ¥t at i on

detectors, andcling@t Ns@rcﬁrﬁpos(tQJ(ﬁ? df kholvil af@Ytk Bblte@IIROAlIi REBHSsitivRHiroltahiaee
detectors or nore are present, e.g., In a i near or tri angul ar arrangenent.

I'n many enbodifAEHIAEagsAAIMPPRiRns det-ddegHye gontiphrig2ar e present (e. g.

confi gur ﬁmgﬂn a 2>ﬁ?ecaamgsrgamabodmraow¢n PIRET marixA8HRES OfiBraBY T ange

f rom about detectors to about 100 or nore detecfors, where the number of
det ectors enphasyElyindtheitastpe areprehbiimry hove differes rzeceaeempraipensder t he t esti ng
area, etc. |n 0t Ret WS ahdified #ODELMOH bOf Safdipt make-up
t he detector i P 3 c|)rs rel ata %ﬁ?o H[E mge %r?ﬂg%{hg:@%rlg%g%ge%%a%s or testing
areas of the qwampsmtoraﬁqclth@ hencenirsbier deérmuaeatiphbe et firanadytek suchfis glneosemt r| x

where testin y._overl ances.

certain errbo ?r@ﬁttés%ﬁgg fée %%’? éalg@ecﬂr?‘? %m()%%# Be §°nn?mraﬂﬁarge coupl ed
devi ce (" CCD a)eteuametncm drarsasppdhmtamhys lmgnehahae:i rahmrgtareii 306y have aor e
detectors such that in n qdr rrents th usa gf tec ors may be
present, e.g."o285PY Cgﬂlagscljm i th%i‘ﬁw e Ll et ) a@rf T 3628
arrangenent . ohoBstabl, Iﬂitéamuhfmsgmg atd mmapha\teh&ea;geﬁmmbﬁndrhtat themke up the
detector arra vary, accor a vari et of fact uch as the size
and shape of ‘)I‘I’H?n%%ﬂoi“lf%tﬁwlﬁi?‘n“o&r gg {‘a\lT %&%ﬁ“ﬁb FrWhLgch afﬁ%‘“%‘l ¥ix, the
position of ahtetfedsithaiedethlnatiat éfalfe doBEdEti DI oRCor R bRthe amdytthe | i ke,
however the detector arrag i? conf.igured as a si n%l e unit rrade}é f at | east
two det ect or SSWEHIORE HBYERL BF 1SH"E HERSaf-# aP e SOy P Tt

phot omet ri cal dofceh@@adhalie@rifiahtidaroadbhoOst nidrE bf d16R, kbBndtahd tholestdhal | s t he

i ndi vidual detectors are assocr ated LFS-225 19 Atty Dkt No LI FE—079

toget her to FOFFRGHEYANELEMEIE of HifdestbHfrsHiehe:, teating, areanh Frieyeithe Bmegri d- 1 i ke
arrangement QgadRatdofipBsitidn0fd 634 ofth&ie be sy Atktethes ROMA PR, &/f eMGingfarcgenpl ary
enbodi nents of the subject detector array in avariety of conf gurati ons,
wher e such coWEergilie ERRTNSOmBRsitianTeHp dffer 1B sPireatrdion pEOTeRr FPTeRPCAT N ded t o
limt the SCO&semQTtloEQﬁabbW%ﬁ'éérQﬁbreMQFe@'ﬁr&galréﬁs nﬁw%eo&ﬁu a@a)rral zng
detectors, detector 21 a and detector configured in a

arrangenment , aepanadyte cegertragap IG#aP?ﬁéﬂ‘GéP@%‘-’tléﬁé, qrea%wr@er ed to detect a
phot oret ri cal loy, Bﬁmmeeaq@édtgg@&dtgpargprk fromthe matrix of a test strip
and at | east one) et ect or configured to detect light froma testing area
of the tH960Ist ri p.As[degTihgd shoyeihe raaestrvempoetrmsmeqsmenb@daﬁeast orfgdeating f our
detectors, detec t I tor 21 d,
confi gured ina lf]alrlr%ezzaogne?r rrng% ngeﬁrﬁeb% s il %Pal%cﬁu%?ﬁlgs)(sge% &Jm%?g{oq&é ggt ectors is
confi gured tode&etaeketprcaiuclhmtamem joctld ;bryseneraﬂabirgetcaailytbr\ahwrodetqfcmblc fromthe

matrix of a tes tri one etector redto det ect
light froma R Licf bgr‘%egq%?erfvﬁzheta&qtun nalytef’ffﬁef% tlgf’ 653? ?‘En%ﬁows anot her
enbodi ment haté ﬂ@ud‘cﬂlﬂﬂ stlipt,ebd ey mded mehlots of tHe Agnal producing system are

associated with, e.g., covalently or non-covalently attached to, at least a portion of matrix
LFS-225 12



detector 21b, detector 21c and detector 2ld, configured in a matri x-type
arrangenment, where at | east one of the detectors is configured to.detect a
photonetrrically readable calibration mark fromthe matrix of a test strip
and at | east one detector is configured to detect light froma testing area
of the test strip. [0076] Figure 7D shows anot her enbodi nent having three
detectors, calibration detector 21 a, detector 21 b and AetlEedol 207,
configured in 1a( tr%ag&ul ar or. non-linear arrangenment, where at |east one of
the det ect or st 'i'6&cBRFFEIPEGTE QeTEETCReHKERH AT 1 CEHP §PRUMSHF e

cal i bration rsdsiatddamitdBstamdibny ¥l efmatit st strip and at |east one detector
is configured to detect light froma testing area of the test strip. [0077]
Fi gure 7B08Hows vyt caiibtsmdicdiBiepisch arefikeroglugnse myheraelyeq Jrnioresthig igeelni ne
detectors, dei&filkRbSyddn & andddly®e Qmﬁtgﬂrs%qal' FoduciiBE{dtetn OBy SallHe §¥BRion
arrangenent, ‘where a%'_ | east one of the detectors is configured to detect a
phot onet ri calsignakpsadigbiesy¢an isuneani tbet imasrkrating e thfectpde signel Spmawhidsthe st ri p
and at | east i; Lgur o] A1 gf ting area
of the toar Sorys SpEEEl IS IO AR OHETERL 1ol & hF

det ect or s anduttébde gupfitga petdiarentorenzed forengdlticeemely teanda kerresporaliguinj ect
detector an a ry. a ropriate C etector of detector .array 21
s capabl o of R et i BForMRRop B e 1TRE Ryi6ieR gkl GELTT Plep e o
LFS-225 20  ténf tp gohesite tte dedebifbl® pDdhdt §otn, ons WE Moichiadicdtdieothpbael avtgrear e

phot odet ect or s. t . W apparent that such detectors may al so be
confi gur ed t&ﬁed%{“?(e“@f g\gt({ﬁg?ﬁgﬁ\etpgogadlgle@ﬂmte‘fb%%B%Ta REAJPEEE FYSI5 "QBEQ/e, at
| east one calsidanisitidh Bl (e hieunat dnadtd if t1 ifikistshMpl. MBEKHOMe Rhdlytal i ty of

mar ks, where each distinct marks) Indicates distinct, respective paraneters
relating to tofidaen dgnal poduqngsysEmeresen Biha FYairige el roretyne that has

sui tabl e resQhathdierizeti@s Wab@bwda%e@gigmgroamgog”yra%&.cal l'y readabl e
calibration mark so that corresponding calibration information my be

i ndi cat ed0%Her ef r drvidrazdirppicathe hydraganareroxido e sl PEadpieg evsitdtSer s al so
may include ijpAHNGORhEESe B oR[diZ36 the Qhal X b fd ;L[’o&m%s PLdfespdiliin Rfobidtlse for
imaging reflected light fromspecific areas of the matrix onto specific,
respective déewroyReroxdss be-dhaghqunt ekhydgampererdgintds prodiasadés ng optics 31
is configure I JTBAE el f [ '

posi ti oned ogm?‘@trt I&’I X ?iﬂeoa%{%ma({f%%gé{) Jege?ilghctg?%ﬂﬁ)gelf i@%%@%}geﬂ%é(%tﬁ@gi mage
| i ght from atfirbteagtmegirecstaiy flapgndsronsheontuge of the sabte e adeyedbwis pti onal

I maging opti ne;i%l%%yoxﬁc%ee As@‘ﬁcﬁ,%rﬁrﬁ‘%n Hay %P%Lg%dglgﬁgiﬁ se Qwhdft ngr S or

| i ght pipes I nation thereo ertarn e S, a ditferent

| magi ng opt i csalyeys Heccseiptivjestird oxidea feharefiegualpd is dhglasterbhoatedtek one or
T L oo 10 AR AR O B WO PRRLARL AL L REL U RNl TR0 N0
optics used to I mage |geht dnt'o one or - for & appropriate callbration

det ect ors. [ QB8lKe. Thieer owidjzegtenmptaifer wt $oh thesd and etireandytésaf itaktitbreat i ng a

neter based qn th arti.cul,ar.,.calibratiqon .mark,detect.ed by.the calibration
detector. Thi O‘Hﬁg%tgoﬁes()fclghé’}tgf F‘E}aréd’]a?ygﬁ?oaeﬁn}ﬂloé'ﬁé'iflgﬁ)s%’#%w& 29, where
such cal i br atenthodimean svh2e therengedetesttship icdnighed fopthe detsaichwiplicg@eogr am and

thus is suitabl r.ogr to execute all of _the steps, or functions
Foaui red of | {Eea R BRLRE Loty R Skt Hle Bt DB PR at o
the recei ved fEjngfg] coh@enibat outd) . aatuialy atduing 936uQE BiRthiad A sy gi e nigd
parameters, and carry out all the steps necessary to provide a calibrated
anal yte concéﬁtPF%lfli”B%’?Fé‘é‘? ARtk P8 %CE% on at |east one calibration mark.

I n ot hergpes)ds, cal debdmitehHind EraRSsighdl ﬁr@d@ﬁ@fs'{ﬂé{ﬁ% boah SAYyREENAL Or fol | ow
an algorithmstored in the neter for caljibrating the meter according to a
det ected cal i%iehizrFohe FREVRISIONBF erep B10rs indighipscomppunds i a 8pHectes PBFYE fon mar k
i ndi cates pargJ ﬁééeﬁée R AT eFoxic, WHiLE e bR uiTRE BltedisbiCALARE Aafd O provide
an accurate anal yte concCenfration determnation for the particular test
strip. For exuegiced byt this resghorbis aropemnionsl fomaampwh ot bydressp oprdkide thabisa
particul ar calj.hr.atd VR i - Ak be dj ust or
nodi fy one o%r#gététﬂgggrﬁ%gﬁgﬁ? g égs gglta{sl}e%?é}&(elgiﬁ%ﬁ@?}%?ﬁﬂgp r?g%lgarse%r to use a
particul BFS€3ali bration value or variafe in the analyte concentration
determ nation LFS-225 21



Atty. Dkl Nu L.IFE-079 conputation, where such calibration information is
tailored to the particular test strip used with the neter. Calibration
means 29 usually reads the output of a signal conversion el enent such as
anal og/ digital converter 2S which converts an anal og signal fromthe
calibration detector 21 Cal of the detector array 21 to a digital signal.
Accordingly, calibration neans 29 is capable of carryi ngitiodikt &b ILIHEHES st eps
necessary to provide a calibrated anal yte concentration nmeasurenent based
on a det ect ed"¢%% BYETIOH S8 ELY D1 By Peor e ismbitapilyPigdestdwi t h t he

net er. [0082]pe£e‘a€td'aw@Hiswllmaﬂaogs%amﬁb&umﬂ%%@thﬁy%d gRlikbr 8de g ¥ he meter
in a nunber of vva‘%/(s, dependi ng on at least one calibration mark and
#08h

cor r espondi nd-inkt apalifetadrgmicp Asta, 2<p2N0i299-36% t he particul ar

require of t ShioSEdy ' ) '

cal i br a?ﬁ) gﬁﬁmans H‘g%hﬁs ?gpéﬁﬁgkg?%ﬁ ?E&g’\{%%&uwﬁ%&% ?Jeg%qe?ltgh-gg%g e%lfér nor e
conponent s, dsperdios denompeset by ¢, hyditogen padxiddie tegreendeof epuicdalagrioaccur at e,
cal i brati on nediise BEAMEAE, SAIREUEAL BN P EbRAT A Qe BT

fol |l owi ng: ( Drefetablydbe ihéiambr dymabdorighstrosgy ataevdiBlengh differenhizom mifae asyitigh of

light, the duration of, light, depth qf the light, et¢c., ( t.h et ect or
array 21, e. gﬁe Saﬁjzg?en(fr t}beft?%él Ye(agﬁrﬁflwggqsﬁ%@gﬁyg t(’?”(gézegio,mé)%é'.e,mg%ag?rti oni ng,
focus etc., (dgyHeheoeainfidtgrcotheddebndoiriegs APl hANGaRRhéRkicoigs)n €. 9.,
the algorithmused to co te anal yte concentration, etc., and the 1ike By
calibrating aFﬁlOéPgtSF fetSW}%n;l[‘) oahgheperahyene, dihaiat ey, hedtpsting &eagent AUNEICYESt i on t o
an al gori t hmiphebdedéd i ghRbde iR @barhp18b) £6bibRd aREb&RE bl@ﬂ:hé’cﬂoraﬂfé"n&ﬂl’/élfl,tb?
algorithm nodifying an al gorithm incorporating a variabie or val’ue such
as a correct idoRlogasspeeasieveloRing §4- i nto an al gorithm etc., or any such

adj ust meppsq)r Sel effidaRR cHhpARdAhAQLd dBRN BSthd SreRECIHTIRbY intRIPHAN bAE @

cali brated anal yte concentration determ nation, i.e., an analyte

concent r at i orindBYEPIRRPALH Shropteaenis BibpS. Soeyprpaertsarieaniacies epmhtired

wi t hout cali qurﬂﬁéspﬁomﬁgralc%ﬁ@lmlzﬁes, Qnd)@JnEiidﬁlgé @?Ch%@két@%lgﬁ]?mn%fng—ﬂmy

2

indicate a hematocrit correction factor or value to ncorporated into an
al gori t hm f orSusapjervwd-eanipenerit exstdmstiectadedbose tn Weitleeneedmponeat s MPTE, aor a
particul ar cal 1 On. i ndi cat P Ll :

correction fg\gi??%l%tg}rlw\glggg%é(%oo aéﬁ ql%gsr%ﬁ%rcg)? eedd‘gituﬁ%c?g {fhp[g?pglg%o%ﬁ%gs oF a
particul ar | éd8802675,iimogrofated hegeis bjbsfearnce), det-auinexhtinyrinesadpieethef 0083] | n
addition to the abo Cr i . means_ fo | i brati a_net based on the
parti cul ar oSt TBPRL Saf SRl GE MR el Yoo B oo FROBRr & e

subj ect net eracobdls atonelic dealipbaitsldebyded Exemplaryitwg-colporeorsyeahs atidon of at
| east one analyte.i,n a.sanple hased aon the refl light.d cted from
t he one or m@%hﬁgéqepﬁoéﬁgﬁggge%ﬁ e hﬁ%rto'r:el?l%n%f(@ﬁgscf’ mE’f—ngg 5(%?'22 Atty.
Dkt No LI FE- Qifffetaylnmmobdnzsic mad (BMAS ) geliBdHadonpirad ditgi3tsadictilorbegr at ed ci rcui t

24, where such an jntegrated ci i 4is U r,the control ,of a software
progr am and ﬁP( groxyRengs 'tsglgﬂl/c %?%@Hﬁﬁédan{dé"BgtggEﬁ'téené?tﬁlaﬁofhnf”ﬁeé’ygrf‘%oﬁg or
funfcti ons rﬁQﬂus&lﬁﬂybc;en%&lesuﬁbnﬁﬂmﬁlﬁbdiwr(MBIfH%})fchBihlei widandho-on that will
perform such require unctions. |I.n ot wor ds, anal.yte concentration

det er mi nat i oﬁlaH&Eﬂ?eﬂlf‘?@C% TPrgeREY (f*gﬁialf‘ﬁr-t%‘ﬂfm “%{H’I“I’ ¥R WPFor i t hm
stored in t hevBeHSB-AN0S isdedfekdd Ni ng the concentration of at |east one

anal yte. Anal yte concentration determ nation neans 24 is shown in figure 10
as a sepHiPatle” conmpdHd Qther FRRAERIN Y 51883l BIPAHERhY SYS ﬂahleroﬂweegw%sﬁ%m

embodi ment s rRaRELE Prodad (biicalclabR nBRMITRAAS: §iBkadiel £F M DiREIcBR
concentration of an analyte may be the same integrated circuit.

Accor di ngl y, taeedrgund) manbesiplaredoficlat Bessidaseribehinpiypshi BaitspsYesbabl e of
carrying out i . Pe]s lyte
concentrati onéﬂrlrééléats' 3\% f n%%?‘?gepgémi {Iq%;g)tr S{Sgsj%;élg{smrrge}tg )graassgnglaglg a?an%atsjlgg@pr ogram
and dat a nmenoassay3dr, hydvigemhparesiddandahealfegdxiddse. | adgicaltBdchemisemi(1980) H® st or es
data and the 'glilgal integrated circuits) operating program(s). For

exanpl e, programand data nenory 34 nay store calibration information, i.e
, meter pBBdRkters, correction values,l4algorithns, etc., relating to
particul ar calibration marks, operating prograns, etc. [0085] Reporting
means 26 is configured to communicate the results of the anal yte
concentration neasurenent determ nation, error nessages, etc., to the user
and may take various hard copy and soft copy fornms. Usually it is a visual
di splay such as a liquid crystal display (LCD) or light emtting diode
(LED) display, but it nmay also be a tape printer, audible signal, or the

| i ke. METHODS [ 0086] The subject invention also provides nethods for
calibrating an anal yte



concentration determnation nmeter. Specifically, the subject invention
provi des nethods for calibrating a neter according to at |east one
calibration mark positioned on a matrix of a subject device and determ ning
a calibrated concentration neasurenent value of at |east one analyte in a
physi ol ogi cal sanple applied to the device. [0087] Generally, a subject
device, e.g., usually configured as a test strip, and a gsubjkett Ligtdt are
provi ded, The at | east one calibration mark p05|t|oned on the matri x of the

test stri%837ls det dEPLRE SUEhacRemeieips IR BrarlF B ligupdioract withihed t o
particul ar f%érﬁ’?e@é dEleEb dlg'hfapﬁrlﬂ@n{clr%ré%lﬁém@o @@&Md«: wl:@&ta@@%m%c[t)k Rt ﬁ(r;))reﬁl@f{ﬁ EWEUE) Sr S
or a correction factor or value, efc ty -

and the met ernias 2@awt BIOAPTIERe! knibe g pma: Gresealn e s Thsemorsitofon. The
calibration 8] 78 gl ol r h before and
after sanpl eo({eé&{aapgrﬁfég tio trﬁg t@g({ucst%g? %%?%guggﬁ%%é&teﬁ ISs%pl e itself
may provide cktarbmad irsirelaief b traeihount of arehyee initheeinfel sagplempd manyi n certai n
eood et Bl Gl AR SO B ESL AR ULAPE BS SR |
mark is ill urﬂerwtabld parddctdethecdeamared at methredeecand sidb vamewix d¢ cwltetd ngl y. 1 n
b o) TR Broheh S b hRP RS AN e PR P B e, oo
det ect ed bef ahefigrsidéf tIEEerBt&fmrhtfbdinlanfsodiﬂ@rﬁat&i’lmet@d’s th® pdifdomftiey oand aft er
sanpl e introducti to.the trix. The supject rre ds wi || % rther
descri bed wi trﬁe“rng’é%éj@fec‘fodl aé‘gnﬁ% Frion Si5pt ‘i‘rﬁﬁ‘[“P@%e% gs ‘E(ﬁ égeta”'gt“flil "b‘L‘;f’Sr e the
test strip i Sdekdd®ed ingeatontibrai b@ommaaﬁo% dés&%eaadfaen&if d&éc%hwd R0eng S in no
way intended to limt the scope of the invention. le is

i nt roduced tcﬁted’hé‘fft@g’tle@tsﬁcf‘beddﬂ@ $rgrnsiese /3530 ¢ PQJGQ é%%tng‘iq x of the

test strip, Weosobyicaalkkys famRbkes 4%, @O ineskat 5 LReH; d5RA20l - €., the at
| east one calibration area and the one or nore testing areas, by chenical

and/ or physi Gai6394rIL.E0S68:0. Tc§r3é\38rﬁ STBr3 65,7 W ahT 1A oh343iei i cal | y,
physi ol 0gi cals amRLS, dek 3RRAd £671 B4l RE aIBELLS T e tiAk:HPRBLBoGRAE)S W L
t he menbers of the signal producing’ systemof the matrix to pfoduce a

det ect abl e prrodisate-t hat is present in an anount proportional to the initial
anount present in the sanple, as described above. The amount of sanple that
is introduced may vary, but generally ranges fromabout 0.1 to 25 ul

usual Iy from about 5 tBupportEigmentThe sanple nmay be introduced to the matrix
usi ng an nveni allowed to
wi ck, orMo erw sZ\Q}ne@ ggﬁe)4 nﬁgggﬁsglﬁﬁaﬁ@%L%ﬁm Jselsp(i’ﬂe@g%ﬁg?e may be

i nt roduced arﬂinpp(arudemalt lb]l oag be oip watefid dhang sofficaendytigib tabd iosertadiinkg amvher e
such bl eachin e su na) di artic r Liprati Qn
parameters ora%t teqédgglge Sug %Ekg |%kh°upr%ndﬁw§’end&)§vor;kmaélng[ 88%5] Fmﬁ oW ng

i ntroduction antfacktehnm &gpqrﬂ @ememtu:hby agtaohxeniehhmedietuems, ie ., cmhiph;raahesd/eaccor di ng

to at | east one cali rk position on the such that at

| east one cal9brSESTh OW&"‘%CB%E Sﬂflgoaﬂéﬁﬁeéwe?ﬁemmk’ ’%‘g@‘ S‘t‘%’é’ft stripis
det ect ed and m&htt €2listniadpaf htetid] dtichca pblybRih) B gl p&pétﬂﬁ&ﬂempom@pﬁer&uch
information is usedtg%éalibrétetherre r. In certain errb0|rrentﬁ
descri bed abdi&/SyaRe PppRlYesisheCRReaYsRY: ithsHonath &f thesupperbelgmentd ¢ Sprcalthy the
application afictsadgcerésheidtothe ldﬁ@rh%?&e&ékt strlﬁ\tl'hl/he ehlichplBlehdwinREFIE: [, 0090~]
Accordingly, at |east one detector, i. | east qne cali bration

det ector, of QUREURPEt&lepSRt 14 ayplaxedm@nﬁ@fi%?f Putedt-dlawseeratn oeEaRt one
phot onet ri caldpboligadabingtheAdubpirbdibRéht MeikcHel @Mt BRedeldrfnalifx 118 adlRyvi ce,
where the at |east one calibration mark provides information for

cal i brating onendgichmifeandBhpriviessttyo supppEclesens. f eat ures of the meter. As
such, i i1l um ght
refl ect egﬂa% r absc')A{g g‘éﬁﬁb%%?? 2%" rSlg%? fgle eﬁtelgzqgéhgal? %O%Qg%?& %D@Eeﬁ%gepﬁgﬁdatl on
detectors of &te bde&eéc\tltbra rmtfrra%S@flcht $vpporbelement (1P grintl thvayest sulipBd. meayéet he

entire matrix e.d I ast one
cal 1 brat o nRRed ot Eeuin Rt AR AT DR B Bhs S0P
met er mal/FBHE23 11 uninated at a tine thdbeafter, with the same or different

| ight source with |ight of the sane or di fferent wavel engt h(s). (0091] The
wavel engt hs) of light used to illumnate the at | east one calibration nmark



may be the sane or different fromthe wavel engths) used to illum nate the
one or nore testing areas) of the matrix Light of any suitable wavel engths)
may be used to illumnate the at | east one calibration mark (where certain
wavel engt hs may be used to illum nate certain calibration marks and ot her
wavel engths used to illum nate other calibration matrks),M\/\/r}.ﬁ_t H%& g

wavel engt hs) is dependent upon the type of calibration mark, ype of
detector, etcyy aeha&ﬁenwvel@a&t)h%)otet Fﬂlgnyhsfﬂaaaglmw 1509 Pe%to:ﬁ mto

about 1000 nm are typi cal used to il nat e at east e cal'l ra ion

mark. I n cer ts&ithindrzsdi rrents light of nmore than one wavel ength is used to
L1 um nakgegl | easthe 00 oaettgtgg%tn% cor@ndion Aol R ENAVELEAED. rangi ng
from about 400 nmto out a sec wavet eng ranging from

about 700 nmdimermsbms bf @dﬁtemmwt[t DOR it mu@htthé numbetr betestinglagas bf thnr@st
calibration rk the tected st one calibration detector to
provi de a de'?égr cy “‘iagm‘" lS?ﬁtl%Pfgrﬁéafe Sﬁéﬁgaoré“gﬁé?ra’t“ oyly 1,10 fRay @r

cal i bration id%putsnmlty RM‘m@HSoupaTmﬁ‘EtbabcﬁltSﬁ ﬁfngdtehmdmhﬂtdmtt@;s 80 9picadl i brating

t he meter accordi t rs desi ted b he at | east one
calibration &8s If]f%@ HB%H mfgﬁ%a m?ls“sdél?y @9%?%1 qﬁi‘@‘tteld mE Ayt ding to
these par anetigs ickdddabf le§ strPrre tﬁﬁcaﬂ?t&g@s&l’ﬂ?@ﬁlﬁﬁ%@tnﬁﬁﬂ%b&(pgmfrﬁature of
the neter is calibrated or_ adjusted based on the at | east one calibration
mar k i dent i fiuseplydrasphoashd gl REdbew OvHemparticul ar test strip. For exanpl e,
one or nfpEy) of th@n ttfeht@eet | ) FRYngife aaalehs%r@td@s%@&a%% @ 1Lafds heast one
cal i bration mark | i ght” source, e.g., the intensity of light, the
duration of [riajtx typtfelrh‘t lﬁngeetﬁt@m abpm)2.(omen telabcrmﬁeodem aigtadly ropf abohieS.@let ect or
array, e.g., i it i.ng, focus,
cte () % el sl [ Bk s shitof PRGOS ORELG gk G BARLG AANER, 1D

LI FE- 079 al gabputthiuse dustid lydompettost Hitamyt te aban e Atmmatidihe thatkpess oamd t he

i ke. As desc b thm | ust nment ,
change or d£ anl%gg? %g@?yﬁggegﬁlloa Jbgéﬁmﬁrrrhgﬁqﬂc%&gl mmbutf al abaoq Ogg‘{

sel ecting an tappubPrinate al gorithm nodifying an al ogri t hm i ncor por at| ng a
vari abl e or value such as a correction value into an algorithm etc., or
any such adjustnment or selection of an algorithmas is necessary to provide
a calibrated sS¥siiBM8 concentration determ nation, i.e., an analyte
concentratiqn det mnatlo hat is . nore accuratethan oede rm ned

wi t hout @hﬂqbr ati @gghfb‘te the Fybleshiaventigp RIoMEsR SYsivae \tﬁf)that i on

i ncl udes det Qﬁbﬁhﬁldeﬁc@[whdeﬂkhfs%ltdﬁg at kag atludp @ Bulfedt abvidy] agl ecthﬁrga:rekas an
appropriate variabl e 8r val ue such as a correction val ue,

hematocrit cor'PRETPEHIGF RN LY 2BUKS FATEUTtaR Peemueﬁvoafneteﬁé “FPke, that

i's used in anpafdnete congent bads Mrhdstigedideatd t@ﬂdeﬂérﬁﬁmh% hececealienl ati on
enpl oyed by the nmeter to canp hy& nal yte concentration 0093] After the

meter has beét 3CIHSt BReAnalyte g a ghysiolggicst s arPPb‘ffttoéltftﬁ“Eléﬁelcé’“??B #Ped and/ or
t he det ect or shadirbatRdedsyd/ or a specific algorithmor variable has been
determned etc., light fromthe at | east one testing area is detected by at

| east onWO8Ht ect orThePPticAlmeles aEthe publger myeniion ingfudg atlstst eitsdigkhsguyse or
concentrat i onRindEieeoM MEG ledst Gre ca@ratlRaSdrk HEKE R 1LRT He @ uRDALY §8he
concentration determnation is nade, where the at |east one anal yte

concent r at i orm#tgx gt wpiertiisticy Higkig aﬁﬂ%ﬁ% premgted Vvisl the anctergrdetegior aEdyed from
the at |east BAE. uﬁn%ﬂlf 188 AfciiBlors! gt%ajg%n[)'détectlnncoﬁﬁétr@dﬁ&&Pﬂ?&hpﬁ%ﬁt i ght
may be detected fromthe testing areas efore or at substantially the sane
time as |i ghtledssomgeaidratau rﬁa’fbmct&téeaﬁiamvtbt:rateieetnr mﬁzured\#ﬂefkéect Iyéeqiest ect ed

l'ight may be < been
calibrated balg%gg%ﬁln I?k%eﬂag 1%%%%&&?@32&%?&%[@%%% en}izcor Kl ng e%‘t‘ﬁe&ﬁ?
il lum nates twierd @stor n@rmfebsQete@forst dfeheramtay imay beherfgured taddtgcot hgtg Hitormat

wavel engt hs) om ahout 400, rimto about u |y from
about 500 ri rﬁo?}b[% %E"ts %@aﬁrﬁqqnlr’f“'ﬂd‘hﬁf&}‘%? l‘ﬁ%mteé??i%ﬁre%ﬁélgfér 'tf\'%élre nor e
t han one waveleeR@t RrrdfEciides @ Fhir0ie 6t defoforsexafiiirel to\WbeEtnt WomeieSt i nct

wavel engipgr gge enpl oyed for the testi&gg area(s), light at about 635 rim
and abou 80 rimis enpl oyed and in ny enbodi nents |ight of wavel engths
at about 660 rimand 940 rim are enpl oyed, where mcertain enbodi nents

i ght of wavel engths at about 525 rim 630 rimand 940 rimis enployed. It
wi |l be apparent that the wavel engths descri bed herein are for exenplary
purposes only and are in no way intended to limt the scope of the

i nvention as many ot her conbi nati ons of wavel engths are possible as well.
In certain enbodi nents, |ight LFS- 225 26 Atty Dkt No LI FE-079 may
illumnate testing areas at different tines and different wavel engt hs may
be used to |IIum nate d|fferent testlng areas [009[ L| ght |s then detected

o o, o, o M - M



testing area is related to the anount of analyte in the sanple. In certain
enbodi nents, the analyte concentration of a plurality of analytes is
determ ned such that the matrix includes a plurality of testing areas,
where at |east two of which may have different reagent conpositions for
determ ning the anal yte concentration of at |least two or nore analytes. In
certain enbodi ments, one or nore of the testing areas i4\aligdnt¥di-07ar ea

such as a po i ve and/ or ativ ntrol, In such instances, light is
det ect ed the?aé‘%FaBﬂ’i‘ \ﬂﬂ‘é’r‘ﬁhe{%‘g‘ ‘gra Pﬁrﬁ ity pedpieqior At freth M‘gtcﬁ%‘?“‘t the test is
in error or Mbmmﬁr@mae@@h@ﬂmﬂ@tdle@amfofaﬁgﬁ@i&umrsmarr@@pﬂhﬁqtyt&Iﬂah@ user.
[ 0096] The subject mnmethods may al so include inmagin fromspecific

areas of t hempR&HSHCHYGPYGHERS, PaiEms pesitioning, gadasien @fi@}ordﬂletﬂﬁlédla&ﬂéﬁt or array.
For exanpl e, o|.18giNgrAB] & ABYn RErikEEH] [0 JafBY f t one
calibration mark oantgl t he caS |brr1 atll%\% det ecdtaor g%h%eﬁ 1?mom each testing
area onto eaodtbe éstp@@hlﬁ: Veengletieglt datectdr @O 9] beFpparsuilog @oie Qfeklﬂomshemw al so

i ncl ude dete i n applied
to the matri iﬁga@ escri %Q(gé fn%luggﬂle%ln fg&ta{ﬁg?n%% le?%tgg %ﬁi atSFCC?

" Appar at usesfeauuob d\ﬂ}mdmctsr Haerd oAribd q,emte@@nlcmnbmeaiahbmt@ahakmnmmbmm Hor t o Pugh,
filed on I\/ay herlnln r at

r ef er ence. @-gx]lm?% 4 cath%fategi concentré{lon o?%t leats %ngean% t FPh){Sl (chgncDP rr{ ?et hat the

above descrlmdedstoamsda‘vme cali br atl ng a neter and anal yte concentration

determ nation may_be. a re rmdlf .g.,, the order_fhereof may be
nodi fi eé‘ﬁ) Othr  exalfgISEe OtglFf%"?‘ft g é@é’rdieﬁeg‘ﬂmﬁéf‘éivﬁmé% OB%EtB‘fScTFﬂ’gasserl ally
nmay occur sugkiafbf B teyt siiplabddamanys nkersaihe shap€ akd difiensidnt Of (@@ A¢esFi nal |y,
kits for practici n%é)t he subj ect nethods are provided. The subject kits

incl ude at | e5dtetoRevgRsBerrally, e mefeayafiti mbiact asventioness sraglhsngughyip be he

subj ect i nvepdraoR ormﬂy ﬁmb%lesg?m%fésaahlﬁlet PRI a kifdcusiBtepryBlchilyal 1ty of
subj ect devices. The su g ect al so include a subject neter. The

subj ect ki t sTapgsy frogr 2bQBY Oirﬁl@ltﬁel@uhlrﬁoen@r%mfwu%tfmmw & pya Rsubgi cal
sanpl e. For exanR!l @e \Mﬁfﬁlcta raHg%sff'o‘f’H ABLCA ARS8t 1® rpfln(af;?&imol;ehe subj ect
kits may further include an €l enent for obtaining a blood sample, such as a
| ance for LPSuglpsirom aboup inpletabag 90 fpEamizte didkogess ﬁgdlanﬂﬁrrig@l@allyaangame
actuation megns . paRdo ke 'db&?t 305%%6&%%11%% SibBAG s hd ShollBs hiAC! ude a
control solution or standard g., a contro SOl ution that has a Known
anal yt e [@06fcent r ditkoriss thetshaps of thiemahyest gietecozid vennwhert thetshape. mafhengki t s may
further inclpd ' f t S e for
calibrating g rrgre{ng’ﬁé g)lrjlcg&h%g[{ln@ah lé%b?ﬁrg&gr?é%esﬁ e&an;ndﬁ?ggllg%%dcng ntration of at
| east one anakoptag obiong, qyhly squateay rcaingg arspire, aplighadhdr ehdpheard pessib asThe

i nstructions e rate, such as paper or plastic, etc.
As such, the gﬁ)sé ér%uaé?l‘[r%?ﬁ a?gr&?rf?%xsgpzegent in the kits as a package insert, m
t he | ab¢006ﬁg of tTe sulngﬂcttmemwdh‘nob\/rt&: fkntherdescnbﬁdpﬂﬁﬂaﬁe&ntmnlmdﬁgl(rﬂs e.

associ ated w n ub ack di ment s,

t he mstruct?’vh?{g g?rél%lera %ﬁfeg(:’ilgqﬂé%coérﬁ)@g?nr Elﬁlgm%d9 rrP(gresent on
a suitabl e conpuiteally eladednddeAqfanraagew ﬂedstun‘ip mxgsho“@aﬁédeﬂy &k@ﬁat@i etc.

[00100] It is.evide fromthe abo e.descri o] discussion,that the
Lbove descr | BURMIERs Ahip B UG ES0auDRE St Shabhuat o7 B 38 aBF pyhine

cal i brating @pal®naby hRArlCONL efd drdréfatded REtHgnadilon devi ce. The above
descri bed |nvent|on prOV| S a nu f ant a |ncI but not
limted®¥7 a tests %‘PW"BC 1S it ng&éﬂcg‘gestaﬁlea&témgﬁg}éts?‘ﬁﬁe]f ?‘?d%l‘?“%md t he
testing functijaRoRee I%OJ@&E flﬁﬁf onRaABCaréH ofWifcQest OFP S ANFathiQWM, QﬁSffn? of least

manuf acture, automati on of e calibration process and the ability to

provi de a caPialbredoaRaKkyne the Ssbamirentinels thicpwe a1 filfeieBiahbIouEe Miast one
anal yte. The PII%;E*Q! G ohtB YRk megxlesté%tlﬁé"%@i @ﬁh@m%lq %t t‘ﬁ@Edn%tdf dﬁ?erent time

phot onetrica readabl e cal i bration frarks on the matrix of
the test str kpthe plogachosefdighcento @éea@tagglpwhb@@pgmaé@ a@t oaehé@tswcw% ay of a

meter. As s u?ypicafly fcludes a light emitting diode (LED) or any other convenient light source such
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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 cansidered
to be the nost practical, and preferred enbodinments. It is recognized,
however, that departures may be made therefrom which are within the scope
of the invention, and that obvious nodifications will occur to one skilled
in the art upon reading this disclosure. [00102] The spééi PkicNdeVF-6¥s and
nmet hods di scl osed are considered to be illustratjve and not restrictive

Modi fi cat i onds # Ra¥ dife? RICIHR RS S H A B s gL sy riBhiidt s Ganous BIt € of the

di scl osed CORERPLED s&lEN oaﬁleuln@%% i drta WOl s d IR dillo)t L6&H N9 hak 1RREsKi | | ed
in the relevant art, are intended to be included within the scope of the

appended cl afiese LERsowees opthe likpyor {gliepursiol ey ba arangjiiyde @peiloeiVED 1S 1. A
device for def,afig eworw nxoh@dlgt&@geakreﬂgthpgflggfht dhe hOBRI oRNBHARBIYIE TN a

physi ol ogi cal sanpl e, said device conprisihg a matrix conprising at |east
one cal i br at bemllyasrieblaedemnitingdast at grazelerepttsi rargg ey fean abwine4 @) nm pedbdutat | east

one testing apea ¢ qgﬁ)z{llgl%%?n foo[ltt't_‘%\ﬁepqntoSI (g‘? 9% S Oy exarrllpqe %\ﬁf‘x EP (b gtl}lcrt]e

concentration of &n an ogi cal ev ce
accordi ng towabaengts, arevdmaﬂ@en tbeahght aﬁurdeaasdpalﬁilef mhmlgrhghu aabdmdbks s
3 The d vi,ce ac wher ei n

it I i R T R R T
devi ce accordf wgvenemgml; at aBut b0 Amand 840 mheVIRrdlinSattddn BabddineOmplipises at
composi &1 on. SErEoHhE RS PLENHE QIR Ry oA oM 15 78 CUNB ENPOAMTY devi ce
i's a test stidvlllbeapparent 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. Commercially available light sources

that produce wavelengths of light described above include, but are not limited to, those

provided by OSRAM Sylvania, Inc., LEDtronics, Inc., Agilent Technologies, Inc., and

Stanley Electric Sales of America.

[0068] The subject meters also include a detector array 21 made-up of at least two
detectors: at least one detector or a first detector 21a for detecting light from at least one
calibration mark on the matrix of the test strip and at least another detector or a second
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
photometrically readable calibration mark. In this regard, the at least one detector that
detects hight corresponding to a photometrically readable calibration mark on a matrix

may also be correctly characterized as a calibration detector. Using a plurality of
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6. A systemfor determ ning the concentration of at |east one analyte in a
physi ol ogi cal sanple, said systemconprising: (a) a device according to
claime 1 to 5; and (b) a neter configured to determ ne the concentration of
at | east one analyte in the physiological sanple applied to said test
strip. 7. A nethod for calibrating a neter using at Ieaihvgnc\caikyratlon
mar k positioned on a matrix of a device, said nethod conprisin (

providing a devi6s @&aasdiuny emlalt@dé&ctloﬁaa%anérmsué@a%s%wfbﬂxgoﬁ@' d device
with said nmeter, (c) ilTumnating said at |least one calibration mark with

light; (d) deesbarion tthanrﬁhe like ornesaipidoneat cplen shadmgehusabte tas dedcohedreuck; (e)
cal i brating gai Qxcn@ga{mmﬁ%ﬁrmééea aﬂetaan]egﬁésted gp%?g{e@g@f&g@gteggak " tv ot

meter conprising a device according to clains
No LI FE-079 Aomeactfma Clieiobe at org rmlmnaﬂgeoeorcdemehgmatomutw dedt @ramraat i on
east devi ¢ accor d| ng to clains 1

device, said 0 i

to 5; and (besmn atrmmaﬂh(%ﬁﬁ@grfOre)sﬁsf\r']ely’saal cPer g({fe g8y ?L’g er‘homﬁbf according to
claim9, fur t:kknezrctemeqmtmtlngdmct(breamweoaeox&for m{odg deecried may ddté) light fehenment

for obtainin . physi ol ogi cal and (c) a control solution. LFS-225
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[0071] In certain embodiments, about three detectors or more are present, e.g., in a linear
or triangular arrangement. In many embodiments, about four detectors or more are
present (e.g., configured in a 2X2 arrangement), where the number of detectors may
range from about 2 detectors to about 100 or more detectors, where the number of
detectors employed will vary depending on the size and shape of the testing area, etc. In
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 array, 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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0% ()-!n9L! ]{Q%ﬁtﬁ%n{t)le Q% r ﬁlesf étl% 3004 8&st Ghe detector is configured to detect light
from a testing area of the test strip.
[0075] Figure 7C shows another embodiment having four detectors, detector 21a,
detector 21b, detector 21c and detector21d, configured in a matrix-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 1s 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 2lc, configured in a triangular or non-linear arrangement,
where at least one of the detectors 1s 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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[0079] As described above, at least one calibration mark on the matrix 1s a distinct mark
or plurality of marks, where each distinct mark(s) indicates distinct, respective
parameters relating to the meter. As such, the calibration detector is one that has suitable
resolution to adequately detect the photometrically readable calibration mark so that
corresponding calibration information may be indicated therefrom to calibrate a meter.

{0080} The subject meters also may include imaging optics 31 or one or more hght pipes
or the like for imaging reflected light from specific areas of the matrix onto specific,
respective detectoss. Accordingly, as shown in Figure 6, imaging optics 31 1s conﬁgurea
to image light from at least one calibration mark CAL positioned on matrix 11 onto at
least one calibration detector and 1mage light from at least one testing area onto at least
one detector. Optional imaging optics 31 may take the form of one or more lenses or
mirrors or light pipes or combination thereof. In certain embodiments, a different
imaging optics may be employed to image reflected light from the one or more testing
areas onto one or more appropriate detectors than the imaging optics used to image light
onto one or more appropriate calibration detectors.

{0081] The subject meters also include means for calibrating a meter based on the
particular calibration mark detected by the calibration detector. This means is generally a
digutal integrated circuit 29, where such 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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conversion element such as analog/digital converter 25 which converts an analog signal
from the calibration detector 21Cal of the detector array 21 to a digital signal.
Accordingly, calibration means 29 1s capable of carrying out all the steps necessary to
provide a calibrated analyte concentration measurement based on a detected calibration
mark specific to the test strip used with the meter.
[0082] Calibration means 29 is thus capable of calibrating the meter in a number of
ways, depending on at least one calibration mark and corresponding meter parameters,
i.e., depending on the particular requirements of the test strip to be used with the meter.
That 1s, calibration means 29 is capable of calibrating or adjusting one or more
components, aspects or features, etc., of the meter to provide an accurate, i.e., calibrated,
analyte concentration determination. For example, calibration means 29 is capable of
calibrating one or more of the following: (1) the at least one light source 19, e.g., the
intensity of light, the duration of light, depth of the light, etc., (2) the detector array 21,
e.g., gain, offset (3) the imaging optics 31, e.g., positioning, focus etc., (4) the means for
determining analyte concentration(s), e.g., the algorithm used to compute analyte
concentration, etc., and the like By calibrating an algorithm is meant any adjustment,
change or modification to an algorithm including, but not limited to, selecting an
appropriate algorithm, modifying an algorithm, incorporating a variable or value such as
a correction value or the like into an algorithm, etc., or any such adjustment or selection
of an algorithm as 1s 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 in 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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10 10%& () - &!st%]po%e% r(qz:éns :}'sogenerally a digital integrated circuit 24, where such an integrated
circuit 24 is under the control of a software program and thus is suitably programmed to
execute all of the steps or functions required of it, or any hardware or software
combination that will perform such required functions. In other words, analyte
concentration determination means 24 is configured to carry-out or follow an algorithm
stored in the meter for determining the concentration of at least one analyte. Analyte
concentration determination means 24 is shown in figure 10 as a separate component
from calibration means 29, but in certain embodiments means for calibration and means
for determining the concentration of an analyte may be the same integrated circuit.
Accordingly, analyte concentration determination means 24 1s capable of carrying out ail
the steps necessary to determine a calibrated analyte concentration measurement.

[0084] The subject meters also include program and data memory 34, which may be a
digital integrated circuit, that stores data and the digital integrated circuit(s) operating
program(s). For example, program and data memory 34 may store calibration
information, i.e , meter parameters, correction values, algorithms, etc., relating to
particular calibration marks, operating programs, etc.

[0085] Reporting means 26 is configured to communicate the results of the analyte
concentration measurement determination, error messages, etc., to the user and may take
various hard copy and soft copy forms. Usually 1t is a 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 positioned 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.

[0087] 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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and the meter is calibration based on such calibration information. The calibration of the

meter may be performed before, after or both before and after sample is applied to the

test strip, for example the sample itself may provide calibration information or the like.

For example, in certain embodiments, sample is applied to the test strip and the test strip

may then be operatively inserted into the meter, where at least one calibration mark 1s

lluminated and detected and the meter calibrated accordingly. In other embodiments, the

test strip is operatively mserted into the meter and sample is then applied, where at least

one calibration mark may be detected before or after sample introduction, or both before

and after sample introduction, to the matrix. The subject methods will be further

described with respect to sample application to the test strip before the test strip is

inserted into the meter for the sake of brevity and is in no way intended to limit the scope

of the invention.

[0088] Sample is introduced to the test strip and more specifically to the matrix of the
test strip, where typically sample is confined to each area, i.e., the at least one calibration
area and the one or more testing areas, by chemical and/or physical barriers to prevent
cross- contamination. Specifically, physiological sample is applied to the matrix such
that sample reacts with the members of the signal producing system of the matrix to
produce a detectable product that is present in an amount proportional to the initial
amount present in the sample, as described above. The amount of sample that is
introduced may vary, but generally ranges from about 0.1 to 25 ul, usually from about 5
to 10 ul. 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 1s 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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[0090] Accordingly, at least one detector, i.e., at least one calibration detector, of the
detector array of the meter detects the at least one photometrically readable calibration
mark from the matrix of the device, where the at least one calibration mark provides
information for calibrating one or more components, aspects or features of the meter. As
such, light 1lluminates the at least one calibration mark and the light reflected (or
absorbed) therefrom is detected by one or more calibration detectors of the detector array
of the meter. Light may illuminate the entire matrix at one time, or may illuminate only
the area of at least one calibration mark(s) first, such that the at least one testing area of
the meter may be illuminated at a time thereafter, with the same or different light source
with light of the same or different wavelength(s). .

[0091] The wavelength(s) of light used to illuminate the at least one calibration mark
may be the same or different from the wavelength(s) used to illuminate the one or more
testing area(s) of the matrix Light of any suitable wavelength(s) may be used to
illuminate the at least one calibration mark (where certain wavelengths may be used to
illuminate certain calibration marks and other wavelengths used to illuminate other
calibration marks), where such wavelength(s) is dependent upon the type of calibration
mark, the type of detector, etc., where wavelength(s) of light ranging from about 400 nm
to about 1000 nm are typically used to illuminate at least one calibration mark. In certain
embodiments, light of more than one wavelength is used to illuminate at least one
calibration mark, e.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 circuit(s), e.g., the
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calibrating an algorithm is meant any adjustment, change or modification to an algorithm
including, but not limited to, selecting an appropriate algorithm, modifying an algorithm,
incorporating a variable or value such as a correction value 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 1s
more accurate than one determined without calibration. For example, in one
embodiment, meter calibration includes determining or identifying, based upon a
calibration mark, an appropriate variable or value such as a correction value, e.g., for
hematocrit cotrection or interfering substance correction or the like, that is used in an
analyte concentration determination algorithm or calculation employed by the meter to
compute analyte concentration.

[0093] After the meter has been calibrated, e.g., after the light source is modified and/or
the detectors adjusted and/or a specific algorithm or variable has been determned, etc.,
light from the at least one testing area is detected by at least one detector of the detector
array and at least one analyte concentration is determined, i.e., at least one calibrated
analyte concentration determination is made, where the at least one analyte concentration
is determined based upon the reflected light detected from the at least one testing area of
the matrix. In certain embodiments, light may be detected from the testing area(s) before
or at substantially the same time as light is detected from the calibration mark, where the
detected light may be used in an algorithm or computation after the meter has been
calibrated based on the calibration mark.

[0094] 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 1n
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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Light 1s then detected from the at least one testing area, where light from each of
the testing areas, 1f more than one, is detected The detected light from the at least one
testing area is related to the amount of analyte in the sample. In certain embodiments, the
analyte concentration of a plurality of analytes is determined such that the matrix
includes a plurality of testing areas, where at least two of which may have different
reagent compositions for determining the analyte concentration of at least two or more
analytes. In certain embodiments, one or more of the testing areas is a control area such
as a positive and/or negative control. In such instances, ight 1s detected therefrom, where
the meter may then determine whether the test is in error or not, where a determination of
error is reported to the user.

The subject methods may also include imaging light from specific areas of the
test strip onto the specific detector(s) of the detector array. For example, imaging optics
may be used to image light from at least one calibration mark onto the cahbration
detector and light from each testing area onto each respective detector.

The subject methods may also include determining whether a sufficient amount
of sample has been applied to the matrix as described 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.

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

Finally, kits for practicing the subject methods are provided. The subject kits
include at least one device, e.g., configured as 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

LFS-225 27

GLOYB& () -j UxxnbC 10H



105&S8S10%% &' () - 69109%6& () - S5109%&' () - 3109%6& () - &@&! 1096& () - CXBl dEYNC 10H
109 ()- L-109& €)- 109& ()-L 109 ()-34109%& ()-!F10%& ()-1wxyz?bC 10HLz
10%&' ()-9GLO%& ()-3 sS 10%&' ()-& F109%& ()- 10 10 10L7z10%& ()- ?HdEbC 10H@
109%& ()-L'Z109%&' ()-, 109 ()- 109 ()- 109& ()-10%& ()- HSTUVKFbC
10HF10% & ()-& 10% & ()-mMO%w & ()- GLO% & ()- 10 10 10Ly8',|'339t°/§£ £§F%?%
10H10% & ()-f 310% & ()- 10" 10" 10"9S8gl0% &' ()-*F10% Qm( = 0%, !
10% & ()-2 " }sﬁ‘&}ﬁ% alﬂlé%g%ﬁg‘xcé 3&%%9%\{%5[{5) a A& fn)a’ddl:l'lgr%tf% s(u})ject kits may

include a control solution or standard, e.g., a control solution that has a known analyte

concentration such as a known glucose concentration. The kits may further include

nstructions for using the at least one device for calibrating a meter and determining the

presence and/or concentration of at least one analyte in a physiological sample applied to

the device. The instructions may be printed on a substrate, such as paper or plastic, etc.

As such, the instructions may be present in the kits as a package nsert, in the labeling of

the container of the kit or components thereof (i.e., associated with the packaging or sub-

packaging) etc. In other embodiments, the instructions are present as an electronic

storage data file present on a suitable computer readable storage medium, e.g., CD-

ROM, diskette, etc.

[00100] It is evident from the above description and discussion that the above described
invention provides devices and methods for easily calibrating an analyte concentration
determination device. The above described invention provides a number of advantages,
including, but not limited to, a test strip that integrates the calibration function and the
testing function on the matrix, ease of use, ease and low cost of manufacture, automation
of the calibration process and the ability to provide a calibrated analyte concentration
determination for at least one analyte. The subject mnvention 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.

[00102] 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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1. A device for determining the concentration of at least one analyte in a physiological
sample, said device comprising’

a matrix comprising at least one calibration mark and at least one testing area, wheremn
said at least one testing area comprises a reagent composition for determining the concentration
of an analyte 1n the physiological sample

2. The device according fo claim 1, wherein said at least one calibration mark is
photometrically readable.

3 The device according to claims 1 or 2, wherein said matrix comprises at least two
different calibration marks.

4. The device according to claims 1, 2 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 §; and

(b) a meter 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 3,

(b) associating said device with said meter,

(c) illummnating 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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(b) instructions for using said device

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

(c) a control solution.
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