: ABCDe3ei fzz{d} "Z~P6TSx Atty. Dht. No. LIFE-056 DEVI CES AND METHODS FOR
ANALYTE CONCENTRATI ON DETERM NATI ON FI ELD OF THE | NVENTI O“Wlmmmmﬁl eld
of this invention is analyte concentration determ nation. THE
1TNVENTI ON [ 0002) Anal yte concentration determ nation in physi esqgkcal
sanples is of ever increasing inportance to today's society. Such assays
find use in a variety of application settings, including clinical

| aboratory testing, home testing, etc,., where the resu%t‘bs D Nas LigRr0%6est i ng
play a pr@rri nent rale in the diagnosis %nd rranﬁgfrrent of a variety of

di sease cOKYIEEDAYD MFIHRRIFOR ANdlY EE L ONENHEA TIONDELERYINATION es
managenent, chol esterol for nonitoring cardiovascul ar conditions, and the
like. [0003) In response to this growi ng inportance of :anal yte
concentration determ nati on, BRELBIOFEEHE IDIVERTI®NYt € concentrati on

determ iton protogals.and devices for both clinjcal. and hone testing have
been dé@@tl ped. ﬁ’e é‘%g fﬁ‘srff'é?"é‘gf‘ ‘Sa"ﬁEIIYE?SCQ”?EI‘?“'E”I‘H”S‘JEEFF@%’P%(P% optical based

anal yte determ nation devices and nethods in which a sanple is illum nated
with light and reflected |i,ght therefr i.S. detected where the anount of
detected light is related ?3%%?%%653?@&%‘?@?'&. O increasing interest
in suchoapyical hasigr corastidiRRterRinoti@cialphydiflofiba sitBfledk oB&ERY SYyStens

t hat enpl oy . anal %te concentration measurement deyi ces configured as holl ow -

frustuns or MCERINGIFRATIAACE todQIay SISPHIFRY- SPChasPays INGHLS B 2VRBetH 8] #rplEFtO St Um

and test st r‘sémﬁgs,aiheluefagfciiﬁum&bohgo@eesahlg,%ﬁqte h3hg, ¥ic!, 93dredMe Rsfilicrakhe
anal yte concentration determ nation device, i.e., a neter. Téi).l cally, a
1

physi ol ogi cHISUREMEY &POmREnAslnindbridiagriosis An¢BRRARSIIFRES 2 VRiRte phdisaaseal ~ f | ui d,
urine, etc. goddtidndt fkﬁﬁiyﬁ:@gf {g\&r@spin@ﬂ@é gﬁ%@@&%%@%%ﬁ%?%%% devi ce,

where the sanple reactS with certain reagents or conponentS associated with
t he testi ngfamemitpfing ¢redigvaskylarcopditiorsnendatht bke- neasur enent devi ce to produce

a col or, ctio t Al r.at i . iLati.ng .t he
el ye dOBRCL T PBE E aE DRIN Fbhct S BRRREG LB ARG 0D 4 10 ) 4
r ef | ect ance vpiatt ofmette @ndenvaliohdaehdaranvmpstaolalayd devimes tebbthatinoal doy

L SR8 BB SV R SHREEL ) T SRR

reflected | emdifte t@emaiadtiohelecioescamn fedtodo in whibtba sampBbis iihuminated withiight
and reflected light therefrom is detected where the amount of detected light is related to
analyte concentration. Of increasing interest in such optical based measurement
protocols is the use of assay systems that employ analyte concentration measurement
devices configured as hollow frustums or configured as test strips or cards, where the
hollow frustum and test strips are configured to be automatically read by a suitable
analyte concentration determination device, i.e., a meter. Typically, a physiological
sample such as blood, blood derivatives, interstitial fluid, urine, etc., is introduced to an
analyte concentration measurement device, where the sample reacts with certain reagents
or components associated with the testing area of the analyte concentration measurement
device to produce a color reaction. Analyte concentration is measured by associating the
analyte concentration measurement device with a meter that is essentially a reflectance
photometer and which determines analyte concentration by irradiating the testing area of

the analyte concentration measurement device, detecting reflected light therefrom and

relating the amount of reflected light to analyte concentration.
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Atty. Dkt. Nu. LIFE-056 [0004J Whether the test is perfornmed in the hone,
physician's office, clinic or hospital, accuracy and reproducibility of the
determ ned anal yte concentration are extrenely inportant, especially for
tndividuals suffering fromlife-threatening illnesses who are dependent
upon the results of these anal yte concentration determ nations for illness
managenent, for exanple, diabetics where the concentration of glucose
determ nes insulin intake anbunts, etc. However, the anaitytDitdoddEdts ati on
measur enent devi ¢ces used in these tests, by therr nat ure, do not |end

t hensel B8t o | arvlesties Sledesrisner loamesia the homeaBlagisane ofEeq, ekuie or khspitade
reproduci bi |a'c@tMaJyra9hH‘r5H?§d1Rﬂ:trlﬁg of the libErGES artag?@&%watr Yare kkyrdifeieCeSSary
to assign to each lot 'of anal yte concentrati measur ement devi ces a

cal i br at i on lmpdwant,respecadly fechdividoals suffesmganondifpttlntg;enrﬂ'gnélnc;sad:s Whedre on code
may be mark n Qcati on,  Suc cont ai ner that houses
or retains t%g %gretlgtl léf’e géﬁsgeft?#tgﬁegﬂa[ﬁ% t‘rgt?{‘ da‘éwlé‘%%o“é?” s
instructi OnSnatnhgﬂ‘.mdm@,(fmfﬁxam)é1e$dlrﬁbletd§\#h€r€$he ddseohalrhtyon dfptucosadetsmmnual |y enters

t he code into ter when he or she begins a newtest. If the user fails
to enter a ‘Ea‘]t PHOUBES, eé?)&@‘%ﬁ"ereﬂ]ﬁéf‘@ytﬁﬁoi‘%%ﬁ‘“ﬁ’éé’teﬂﬁfﬁ@ner’ttH’é‘”?fésuI ting
val ue of angkyd g tﬁ@@f&@t@tﬁ}ﬁﬁlkﬁ’ﬂatﬁkl r!ioﬁﬁlén'acfﬁyn’{s@ﬁ%s toh%géaalﬁkamﬁ to
provide automatic neter calibration that does not involve the user manually
i nputting t Wathcasequstedavisa-tededchrgprodisei e ondlniginie the nghi. Conssfifatlyi ve,
such attenp e) Y 4,476,149, to
Poppe et al. itts gl&fseg:ﬁ%é'sésfl ﬂ%ﬂé’ﬁ%& fg’lpéfaatge e Jggr&ggltg)nd%lrs%cegxst'ﬂ%wcesmakl ng it

t hat incl udeshhmhcsrtqoritpttmmcrrtcmtfmrdhﬁsivmﬁabrlnmt"fr'mmahbfbt@nsqoric pay helhuaded om "t est
field" in h .SioS. tak ce_an tc crfrc bar code

whi ch pr Ovy\gegcontv r%g?t@(? I%ln SH(f'h asﬁgirpogﬁnnsergqggl?&sesaor ré}%m eana]at

particul ar batehtraticSeeaalrsmetd.dSvicéalr thehbﬁmcﬂqrﬁlﬁhts&amnﬂly AxpBQQmE’éS ) I n
principle, rocess provides a strinp. se ca rati transparent
Po the. user UfulBh BRRE dirlvhy Sed aiept sl PR EBRM bt B orie bfeins S i o ¢ ha
is a highl yt@esfmabt;eefznswbxtteraﬁemnremat catleldk gitepbh GRorrddi@ndalie code nust
be printed ver% Erecr Sgﬁ{:‘i W th tlﬁht toI erances on the width and spacing
of the bar syesBliEg vehgo WeCerRHOR VI PRMGRECE hat constitutes a single

bat ch qodsyncut ) Askmp@Se piYbide @N@natid MetePEdIBEaDE tHiSdes 6t ies1ge ihB ugrvay t hat
does not change the characteristics of the test field. Furtherpore, the

meter nust MayRally impkRgsthE calibartionsedehave ornaie; Howsgerviils efigetly et weh

tightly- spagﬁgn aguﬁe@%n{(ﬁgddaghyges LFS-185 Atty. Di<t. No LIFE-056 [0007)
U S. Pat. to Markart et al., discusses the practical

pr obl erf%"%br sed Hys ?H@I\@tt‘ﬁﬁ 9. BoRApee el gisclosghan HHHSEISESIPHAe of t hem

With a rivos ﬁrcétsqoaﬁa&@%m tftﬁhﬁxcluﬁ@ssén 885 Ed1BFatiof AR aEn I THeRulSRAGH: of O
- reacting WIFh t he anal be neasured and the "code carrier"” has the

cal i br ati on"girfietdde Wtht?étthq @abﬁér“a@ﬁ E‘raf%‘t’idca t@fChéPﬁ'afri‘t b Grdss Whiffich. Each

carrier al sgRaks @almﬁh@xﬁ‘oﬁﬁzﬂ@ﬂgbé%lﬁﬁb Ghips 98¢ infd ﬁﬂ?tﬁdu‘%‘ batdRi (8eSRY 0ach
reduces the technical difficulties and expense involved in nanufacturlng

the strips &kS.Papplosets H),383modd582.893 1 Inrpsmgipiee hePrrectsEoyies st uhefest ri p
in order to ter J on

W96/ 13707, C%ﬁ’lé M‘ﬁge r‘ﬁ‘t”%?“r\ffaliP §the ,ggp difhg? %2%%’*3%*%@%5?‘3@“%’%% hod for
det ecting va‘r’hlbulsata?rmﬂughlezsieumbtwdgpltf it aprdes at abighgprige-ylhe dax cosle mjuskbe | n one
par v cul ar. BHFER vy AR B Pl ofREA o tyd SR drlplcil SR LAD R,
and a red sthei epnmrieximb’eme wveb THae cawlitntes a ainglediaich @€ tinkwt) striph ddesovef, dire

exanpl e 64 shades of, bl ue repres t, 64 differ cose
strips. Thepﬁrgtb%grrﬁ‘fsﬁge Ay ip @ %5{; IRERIF haRks t%ﬁcmtr tterm{cs (%rt{s t%];tr%% dJ. 1f the
| ot nunber Fealsamert, the ombtdrieusshave sdptdsieated nﬁtcahsystlam xhcot-denwutaed then t he
menory nodule, the t erformed. This approach requires that each
bat ch of tegﬂhbtﬂ?ﬁsﬁﬁéﬁﬁiae Ebry modul e, which is inserted into the
apparatus before the strips of that batch can be used. [0009] Stil

further, U S. Patent No. 5,989, 917 to McAleer et al. discloses a neter

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

cal i br & So85code is in the formof a bar code, magneti c stripe, menor y- chi p
or resonant wire | oop. However, each of these formats suffers from

di sadvant ages. For exanple, as described above, a bar code nust be printed
very precisely, with tight tol erances on the width and spacing of the bars.
Moreover, the neter nust have a sophisticated optical system having
noveabl e parts to scan across the bar code in order to read the
tightly-spaced bar code reliably. Accordingly, such a systemincreases
manuf act uri ng costs [0010] As such t here |s contrnued |nterest in the

T r o .



LFS-185 3 Atty. Dkt. Nu. LIFE-056 readable calibration mark from an

anal yte concentrati on neasurenent device container before cal culating

anal yte concentration, thereby elimnating the nmanual inputting of the
calibration code by the user who may be unaware or forgetful that
calibration is needed. SU1411VI ARY OT T1-18 INVENTION [00I 1 ] Devices for
determ ning the concentration of an analyte in a physiological sanple are-
provi ded. The subj ect devices include a calibration neaf; DidtNo dBse56one

| i ght 36 rce, and a photonetric detector array having at |east two

det ect Q7T (a) ab-3-EakNoond8led; lorencen eirds Bistusses therpdactiey! paabldmsargisedone

ot her analy i ] i 1 let. n certain
enbodi nment s?ﬁgﬁgﬂgfwn%o?gé’gp algﬁ.tg%ggge%g% %)O(r?’ik ﬂtl]ﬁghgg? é(gt?t (y)lﬁggsﬁngiyfhﬁay serve
as both a cakstisemicr oronthéstsalot reageaniir seactingaliyit e emce ot eatdasuredigtdatani nat i on
detector. Th . t one_calibration detector i.s. capabl.e of detecting a
phot omet ri caﬁ%fjjg/tczrujélgggﬁf g]eéglﬁirﬁfogtb%%‘j%ﬁé}}aﬁ'sfcﬁ;%rﬁ%: tglﬁﬁlﬁﬁggﬁ?rgc‘é%ﬁ?é‘@ﬁt ration
measur enent Eggvdaeréeraizothas HfbcHirefdubiebasthiifegtifi BrioArTEHiyAppraa e eaindes alei on

det erm nati on, deyi.c tiased on the detected calihration mark. The at | east
one ot her dE"F}é‘B’f%t‘j‘ fgulfjesadd egpensrap sl shig magpieauriagtheisging of Pepme sielanal yt e

concent r at i REwRASUBIRR thedRY bELsecSndbtrip B drto Shiblakk BE nepol | ow frustum
device, associated with the anal yte concentration determ nation device for

anal yt é6®8hcent r aerohy de P& préicition. W AR 07 crubksied br May Qgl W6cdimseent
! ey . e e PORe!
aspect or L&l ank rﬁ%tk%’&?{nﬁeﬁc&%ﬁg&% f{fa.‘ﬁ& n‘#ﬁ&ﬁf %@E\Eéuﬁ%ﬁ%‘él '(I:'ﬁel S

based on, the photornetrically zea bratio
subj ect i nvatripy. dmord erubddiraéndess stips fredslof orded & idéntidy tha deshthatanziryduiar

concentrati e 1 inon. deyi ce. The subje t i,hclude )
provi di ng a&[slﬂgsjlégg) Hgadrr}fgf'ﬁ 85’3%‘1&5& A )f%lﬁa% %tgglﬁcr%&ﬁ%]tg i%g?\d S&%Q/ldéog‘fmé%’)
associ at i ngThdelsmubreatividetbimtocshadus, tfhr exacpi @ shedes hAbluagpeesph 6t difeetent cal | y

readabl e ca) i bration rk, (.3 etecting the photo rically readable

calibrati onfohﬁlfrabefr? S%qﬁﬁoéé Etgﬂ% gﬁﬁ@pawstqﬁﬁaﬁegﬁoga@gg%%gﬁ%}éﬁ%fff é?‘?ton

det ect or of pirhiger d€ ti2dbiuniver A¥asurBdrofrtthe St@ibidbésat maghdlie lbeasibepmahof . at

| east one Iight sou((iH(ige,,t at | east .one detector of the detector array and an
t

al gori t hm of*PRE 4H he teg) iod REFUMe ) HARBF AP AR IEH AL GrRdatchbied such

cal i bzat i onstiips A% @@ndibry AR delelviatied imBAt DR thé Siphiayhs berealt erigabd br at i on
mar k. Al so @rovi ed ﬁre kits for use in practicing the subject nethods.
LFS- 185 4 Nt'{afﬁ PR UAY: LI FE- 056 BRI ET DESCRI PTION OF THE DRA-V111' GS

[0013J |dtiogur e 1 SHIPASthaUSK @haRhiaNY 5&FDOH B McAMer & 4. RcREQM BbtkMBart €St
strip anal yte concentrati on neasurenent device suitable for use with the

subj ect i nvisAts Bfrlibration a9derfrogyp testatrghenpiainger.orisssthe erlibrigncods 18l B8 an

exenpl ary ebadir ABAL cdak, RadnSi SHRNERMOKEHHO B Bdon it wWiRtabop TR weGerUagd t o
store one or nore test strips of Figure 1. [00x5) Figure 3 shows an
exenpl ary efibest dermtatsofuifarsfeonr disadmardages& on 6XaNepls: £+ frseiked above, a bar code

must be printed very precisely, with tight tolerances on the width and spacing of the bars.
Moreover, the meter must have a sophisticated optical system having moveable parts to
scan across the bar code in order to read the tightly-spaced bar code reliably.
Accordingly, such a system increases manufacturing costs.

[0010] As such, there is continued interest in the development of new devices and
methods for analyte concentration determination that provide easy calibration of the
meter. Of particular interest would be the development of such devices and methods that
do not place excessive demands on the manufacturing process of either the meter, the
analyte concentration measurement device or the analyte concentration measurement

device container, and that enables automatic reading or detection of a photometrically
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anal yte concentration neasurenent device suitable for use with the subject
i nvention. [00l6] Figure 4 shows a cross-sectional view of an exenplary
enbodi ment of a representative container that may be used to contain one or
hore of hollow frustum anal yte concentration measurenent devices of Figure
3. [0017] Figures 5-7 show exenplary enbodi ments of subject analyte
concentration determ nation neters suitable for use wt Qng%}( Wi IFE-056
frustumtype anal yte concentrati on neasurenent devices. f II:I gure 8

shows an exe@pladle)aBHrRQSH MERroRf andindly R &ﬁéexu%@@dﬂﬁ&as&@ﬂ@ﬂ@%%@é &d?ﬂuner

determ nation neter suitable for use'with a test stil g anal

concentrat i diff ‘?f%a%lﬁ’r‘@Wrﬁ*ﬂalﬁ@\ﬁp@@mr"[t@m@}reh’ QIW@QUTQAh@Ea@h wsutphanf Nlc ews of
exenpl ary er‘@aggll r onfi gurations.
[0020] F gur et B sig B vl 48] fihRhaRid Bhekin KA LOURGEER RS honi

of an anal yte concentratl on det erm nation device accordi ng to the subj ect
i nvention. [0021] Figure 11 %I | ustr at es ﬁ“’ exerlr‘rl ary process whereby a
photonetrical ly readabl e cal BYMLRORY Rk ;5:8’5[(} oned on an anal yte

concent joatijon megrvicedNtete@MhiRE tHe @Ok @hM&TonioF ailBd Brle Bﬂhyglbs%gfcﬂma%re
anal yte concentration determ nation device of Figure SB in a manner that

enabl es t he E&PPYEeE THA sHhagok devicep chige & seldgatsp mms ableast peg light seiycepf t he
anal yte con%ﬁaaﬁaﬁétbﬂetrfé%kéetm ﬁ?ﬂb"hg{;'inggylk&@tw& 8edrs EA)%v[es%%Ee Edf bpﬁf%ﬁ ates an

exenpl ary process whereb ometrically readabl’e “calibrafion mark
posi tioned @stegiar, an@(tg)taélewnmemthqrranalm camces Urteomaisteriiveiiaerdohingi ner is

Tt ed i th aediBh ek nalol RaRONeeOLIAL LORCUBLALTLRALOR deNL S Fi gure

SA in a nmanner t e Séa |on mar etec the
det ect or ar sayees bathe Cdﬂmityoheiecancmdtamanalm cdrgestration aleieoninaldwni dbmctotFS- 185

Atty Dkt. NGl"h% Iaﬁlé SQIES’I% ({al(ﬁgraggn a%ilf'r ?%éal%allle lot"getgc%ﬁgg IEQ&OSI 1calh/prl &y lepr 0Cess

wher eby a photorre rrca rea i on
anal yt e conecelitiratiningark lﬁfeasamr@mgfttcoﬁl&mrmmnommaemaﬁt dleslce container for

calibrating the analyte concentration determination device based on the detected
calibration mark. The at least one other detector is used for detecting reflected light from
an analyte concentration measurement device, e.g., a test strip or a hollow frustum
device, associated with the analyte concentration determination device for analyte
concentration determination. Means for calibrating a component, aspect or feature of the
analyte concentration determination device is based on‘ the photometrically readable
calibration mark.

[0012] The subject invention also includes methods for calibrating an analyte
concentration determination device. The subject methods include (1) providing a subject
analyte concentration determination device, (2) associating the subject device with a
container having a photometrically readable calibration mark, (3) detecting the
photometrically readable calibration mark from the container by the at least one
calibration detector of the detector array, and (4) calibrating at least one of: at least one
light source, at least one detector of the detector array and an algorithm of the analyte
concentration determination device, where such calibration is based on the detected
photometrically readable calibration mark. Also provided are kits for use in practicing

the subject methods.
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mated with the subject analyte concentration determ nation device of Figure
8 in a manner that enables the calibration mark to be detected by the
detector array of the analyte concentration deternination device. [0024]
Figure 14 shows a cross-sectional view taken along lines x-x of Figure 13,
[ 0025) Figure 15 shows a cross sectional view of an exenplary enbodi nent of
a dispensing cartridge with a calibration mark thereon and a plurality of
test strips held therein. (0026] Figure 16 shows a cross“"&@étﬁbﬁﬁﬁ 034 ew of
the dispensing cartridge of Figure 15 having a calibration mark C4
positioned thereon and operatively associated with a neter of the subject

i nvention so that the Ca|B:|t]IEﬁ.DiEQ(Ij‘mﬁ’ﬁbK oraucimasmasds by the neter. j0027?]
Figure 17 shows @, cross-sectional view of the dispensing cartridge of

Fi gure 81 Bei ng Féatsy bahortsmersarinpeaodingnboigirmyrisn eyt esstinpnaléieng

di spensed f r:gmehi&tiddhédsi@enRyiO@litnbb §orli8S itk tle sBbjledt iRRALALTI Vel Y
positioned on the nmeter for anal yte concentration determ nati1 on. DETAILED
DESCRI H9 13N OF TﬁEBUW\R/EWGNN[S%@&]Dnf[befmw:@fsmfemmldélb'@mhorhmgtdthe

concentrati h vided. The
subj ect dev?%bégsfelrl%gt'@%g‘ %&egé anS%EI %Sfled %e%%jg%ﬁé ?Isrﬁeas%t &rlﬁ% ®Source, and
a phot diet5]i ¢ deFantold stwsay chanplag eaibodhmesttofta\mprﬁmntcohicﬂLow(fa)snmt | east
one calibrati qn det ec% and east one ot he ana te concentration

det er mi nat i GA*GF PELE r?t{j’"d’é"taé‘ér%‘aF“t%Fﬂcec%t“f‘QF OTéJFFbB’ FHRICCIMENUP nor e of

t he det[egtepr s of Figae d@toa@ta%s%éc%nmwmauex@ﬁplttgteh]badmht &raation,
detector and an anal yte concentration determ nation detector. The at | east

one cal i br atr?%?f’eﬂté’t‘%f‘c?o@lﬂ”leé thebpanPeusst Nt P15r S Bhokwievdiedm vy readabl e

cal i brati onapByi cgﬁ&mrﬁ(bnmg,ﬁgﬁe&qwg@t&f@?ﬂm measur enent devi ce contai ner
for calibrating the anal yte concentrati on determ nati on device based on the

det ect d801Fh1 i br afissFes Rat #owTemakary webodinengs fpdect dealee copceniEatigged f or
det ecti ng ratt&%%ﬂma&t stlta%m RNAHRo & FREERL &AL é&@t%%ﬁﬂﬁ-ﬂt devi ce,
e.g., atest strip or a hol rustum devi ce, asSociated wt e anal yte
concentrati maﬂ@tmnhdh‘acqson deV| ce for analyte concentration determ nation.
I\/bans f al i br 85 Atty.
N e o b R e S e s
the photoneﬂctbmhttjpnrmadesblt@lcﬁirmtsrr\aith orestaarkiyp¢ @0 caicentsibp ect i nventi on
al so incl ud(xans 1.hods § ﬁr calibrating an anal yte concentration
determ nati on VI ce. C1he subj ect nethods include (1) providing a subject
anal yt ¢é0@@hcent r Biguws Sdedleshuive planotevdeN exanpl{r? prodsdioenaof adjdchéetst] ect
device wth aac%nvta%l ner n’g um[n(%‘l a photonetrically readable calibration mark,
(3) detectln%)t’he p ]9 & 1y readabl e calibration mark fromthe
cont ai je20py t heFigtre ]émbws)lec}mmlaitd)ﬂlatt'raunn detrexemplaof enbnelidett e€4or  arr ay,
and (4) calibr t| rg:at ¢ t one.. of dls tn}% sulo_%htt source, at | east
one det ect of™ oY ¢ fHE® ézt’é’g F”ﬁ‘(’?éﬁ? da?ﬁ‘cﬁe 5?1“’ P O SF PRE DS Hal vt e
concentet21j on deFrurd Matlumwdewb%}plﬁbh@fceessN&dthrebﬁ.lalpb@t&h}hﬁﬂalilﬁreht&.‘bhd on the
det ect ed phot1 netrica I .readabl e calibration mark d I OVi dted are kits
for use in CAHOR TR PRI cR &% 2 tﬁ&?ﬂ‘fenﬁaﬁ%ﬁfaﬁé%ern W SSPRREt
i nvention iﬁtadﬂszﬁt’}i thEﬁiub_]ddt anadytt GorRentkifide Hatoathtioh devitdoFigury 8Bt on 1S not
limted to particul ar gnbodl ment.s descrlgg S urse, vary.
R

It is al so PG S hahgrablesdbroeatihstion markta P %%B‘E}te‘i’téﬁr"étaﬁ ef or the

purpose of de3ak chiesrRhideerhBbtidiRede.ments only, and is not intended to
be Ilmtlng since the scope of the present |nvent|gn wil] be I|mted onIy
nd

by the [¥BBEnded Eiggien. ilpttss po wretRlars PROSRY &/ 16TC0Y & PRRISTPEI B IGAAHEY,

under st ood E{lﬁ:?'atf%ﬂ%'hrk Bo SRR Xﬁél#@coﬁc@nt?aﬂ@n hRRduben@dnt Hé’ﬁ’ce%httam@xfls t he
lower limt unless the context clear di ctates ot herw se, between the
upper and | mated Withthe swiect prafyte mtgentalﬁan deisrmonaiep devies eldFigpe SAtRE veni ng
value 10 1 Nl ik M G el 4 eaﬁPﬁ%HSPm&%&%Q QU 8) 0Bk oRE A meThe upper
and lower [1'm ese sna ranges may I ndependently be included in

t he snalIeramﬂﬁge@uxshakademnmmmMmsbememnth|n t he i nvention, subject to any
specifically excluded limt in the stated range. \Were the stated range

i ncl ud gsqgﬁlor both of the limts, rﬁnges excluding either both of those

i ncl ud imts are also included in the invention. [0032] Unless defined
ot herwi se, all technical and scientific terns used herein have the sane
meani ng as conmonly understood by one of ordinary skill in the art to which
this invention belongs. Al though any nethods and materials simlar or

equi val ent to those described herein can also be used in the practice or
testing of the present invention, the preferred nmethods and nmaterials are
now descri bed. Al publications nentioned herein LFS-185



Atty. Dkt. No. LIFE-D56 are incorporated herein by reference to disclose
and describe the nethods and/or materials in connection with which the
publications are cited. [0033] 1t nust be noted that as used herein and in
.the appended cl ainms, the singular forns "a", "and", and "the" include
plural referents unless the context clearly dictates otherwi se. Thus, for
exanpl e, reference to "a reagent” includes a plurality of, such s and
reference to "the device" includes reference to one or m)'AFl§ @‘é‘\ﬁ(’g‘g%?@%]d
equi val enggaaf her eofighRaun iR, t0ASKeS ib) dsOwhélE @,1 oy Olhifle  (0034]
The publ im(z:atlron_s di écusséd ﬁaér ein gréa r%f ded so?%‘lg mft(%ﬁg?ﬁagllyrrgag?gs]%l osure
prior to the ¢dlibratigndariepwsitionteorpmeselyte @ppiniretddn oersurkioke it degichesredineriss t 0

be construed - i ssion that the present i~wention i.s. not entitled to
ant edat e such%%tﬁg{&f’@g[{% %urs?leﬁ{/]“\;}{;fetcﬂgceélfrgﬁb?”i SHGEM ‘%edﬁz.e Oﬁgfgﬁ‘ﬁegr N3 he dates
of publicati omapieoviadethbieashelalitifoherfRto bd @acteddyard détdcidpuRhy 6@kd On dat es
whi ch may need i\yo be i ndependently confirnmed. j0035] In further describing
the subject i FEENIEAHE" SUBIBELn B&Xf%ces are described first. Next, a
descri pt j@a4pf t hepiguR)18Ghow Bl QL SedionBVIM BREh al&l‘gollixﬁwg( J:H:i%ré gyi ew of
kits which include the subject devices. DEVICES [0036] As nentioned above,
t he subj 925} nventliswreildshardascrobe victiosal visw efenskermplamgmbhéineonefent r at i on of

at | east one - 1 AvSi ologi i ed. an _ana e
concent r ati ononing citiche QRS OhOE S Hror kAR PR LRI PLER BEEMRT v e
speci ficall y, themal. yt e concentration determ nation nmeters are provided that
ot eot or PP0E. . atPEBaaP B e st 1o B Tt Y s P Fgr Lo

confi gured t chaidganmalibadbd yadtalgmkitionginatesnaidrdpeativaly isadabl @itEalnidyrat i on
mar k posi ti onefdhon an anal yte glongenqsli%atj on asuy enent devi ce contai ner
associ at ed wi 'HPG FRISSEATYEttion feihatthe ¢alibpatiog & be AL Be Mt component s,

f eat ur esjgae7jaspectEgat 17 Heowitledssketiemdl ivivvadiak dssasidi botridge bhggatet gct ed
photonetrically readabl e calibration mark so that the neter may provide a

cal i brated anRfiRgEmMOYSHEND thetNes andp singlsiest firip §eine fispangscsiyorathe qaariégst ect or
array, I.e., sf'%&hit@l@e&‘ést%trﬁﬁ@%t&@l&?@éi&éned'o’%tE&HétthdF & Oc ARt koS! gnal
fromthe testing area of the anal yte concentrati on nmeasurenent devi ce,

wher eby a cal {r@inelioknal yte concentration deternination is tailored to a
particul ar anal yte concentrati on nmeasurenent device based on a cal ibration
mark on the device's container. LFS-185 Atty. Dkt. No. LIFE-056 As
sumari zed above, one or MIAEERDRSARIPIEINGE BISINYEYTION configured to read
both the i brat iy, l : b alyte
concent T ST meady Sheht Geuas OARUANY o p AR W G BB SRERTT
can be char actrepioyiidd.aEhesphiea deviges redudd arpplibrpionamenngrag leatiiohe falteourtor

associ ating w : i t j hal.ner
o 2 cont ai o BB RRP RS AL sPRaTRAT W AT (ol Yeah e SRR
measur ement distdctesand (o)t dmsttops bthetankiyts @ncdngkliandetarmietion odestogs) . The
meters are Cat*e'téglfo?.tlﬁ%eﬁéﬂ %E&{n%@'té,%né&cxﬂo}e'%?ihetd@%ct%%!dffa{eacfe'ceg% '&afﬂ%{' fic
to the type of analyte concen rati’on measuremsnt device used therewth and
t he cal i br at i ssrversmsbkthpaslibriadmmsditeotor andemranalyfresrontrnastiongdetdmminatian getector.
concentration.ne renent,.devi ce en th ter i ratjvel i tioned
with the cali r‘eac?lﬁ%srﬁt o%rc %glb(r)anlof’ F}ége[\gg(}rf ah ﬁglre q’gﬁe ectuﬁlg aggﬁo%tregltc:gl%mﬁgaﬂe IS
"read" by theaitbiadon mStkchoms ad ardatyad dodcenitratipgeméanrednidevick containatfong t he

phot onetrical |l y. readabl e .cal i brati.on mark positi.oned on the container and
etecting || DRSS OF FOHY QSPHG EoF CHBmBHE dFYiEh EorbUERF GBS ¢ he

det ect or arr aplibrehied RafdBhdRi@ESont belr ddt& tarud evaR Firdialetyhgaafi¢duddightfiased on
this detected photonetrically readable calibration mark @)5 &gscri bed
above, the suB]3BEY REPEFEAMEMEFEETEY AFY Gl dd e HEP &F APRHoY frstum
concentrat i 0nyeQfce ARsRMA M 81 thD ol BOERLEARB) 1Q6TitiBA dandd it enag@pcent rati on
measur enent device to provide a calibrated anal yte neasurenent based on the
det ect ed photconeanrRE] quwrm@aa@zbﬂ\éea@aﬂor PRlrating aRamRONeBOPEY or Keatwa 9] Bet
invention is suitable for use with a variety of colorinetric, photonetric
or opti cgﬂ;s_Q?r ei n used interchangeabl ¥) type analyte concentration _
measur enent devices as are known in the art, where representative anal yte
concentration neasurenent devices will be described in greater detail

bel ow. Such anal yte concentrati on neasurenent devices find use in the
-determ nation of a wide variety of different anal yte concentrations, where
‘representative anal ytes include, but are not limted to, glucose,

chol esterol, lactate, alcohol, bilirubin, hematocrit, and the like. In nmany
enbodi ments, the anal yte concentrati on neasurenent devices used with the
subj ect invention are used to determ ne the glucose concentration in a

o oy . - .



concentration neasurenent devices that may find use with the subject
devices is provided first to provide a proper foundation for the subject
invention, where such a reviewis by way of exanple and is not intended to
limt the scope of the invention. The review of reps esentative analyte
concentration neasurenent devices is followed by a description of the

subj ect devices and the subject nethods. Finally, a description of kits for
use in practicing the subject nmethods is provided. Repres’é\‘l% 3t Nre- g
Strip Analyte cent o asur.enent . i.ces [0040 .descri,hed above,
the subject i Flve%t i Bcﬁlegrrttéd;p%géjlé/%grélgatﬁntdﬁ‘”égg?{)ﬁ%eg O@éﬁecélr?%orng%im&ﬁy FE4s enent
devi ces that aslérgmnfmaglkred as test strips or cards. The colorinetric

r eagent ﬁ@q% stri Ps, & l oyed in these enbodi n%nts f the subject invention
are genet _Il/ made ! ipSBfecEinvertige plse H‘élulda ‘P“_’ot\RP JorGhpeHehisanaly Gat rix | 1
component) TRt L e T g e e D B L AP ™
oxi dati on si gARALYtHFOFERFHGn dyismeination dewice (Pisiaciaking s nebid devibewith a
colorimetric t&slinstHalin {1 adant t received in an
aut omat.ed neter, lgs ae‘sgra ?’Eg‘aﬁ‘ggﬁ%’% ?‘%}) %ggltl%n‘atlrggh @) %Z?Célgg]ﬁ%i ng the
concent r at i onpldtometriaaibi rggdable Anliteatemphak yroentbo cinmamdr by fiheat teaptrodsent at i ve

color et 1€ LRI G908 s, RS ST 1T

el ement 12 wi tifhtaciregiayRasi3ne detbe®r@f ikt deecipf BFMind laf alguiey df thd SARM 12 in
the area of matrix 11 in which a sanple ca‘[’}}ebagi %@ﬁllkiﬁ)g to one side of
matrix 11 and®¥PRECOD GHCTHRA S dGEfe et STRRFOPIREM SUstRdIonyhe ddsfinde | s
appl i ed to onghsibd@riedilyreddabie chilor@nH rfark £A64 pRNidESard @itk sk AlprRNGhHEr or
opposite side of matrix | 1, however, other configurations ané) met hods are
possi bl e as mi?lels‘?bﬁ%é‘?"t‘:}&ﬂ‘i’fxonents of a representative, exenplary

col ori mefgozg) t est BéfbreRhdprelenDPNVeREn SeREEIHREd: & o PDERIcARbAHat tMEhVdntiod 0041
] Matrix 11 1s nmade of an inert material which provides a support for the
vari ous nenbepgiobimitefbtogiagisalar prbrdineemydesyshed ms sgdsmry, lsbepubsel vay. Hés wel | as
the |ight absgtbi B [ j i L ndi +roduced
by e si gnal 5t Sdac g Yot araC TR pred e o r B bRHGSE R Qberilhg

| ocati on for parecydnesibobiorintsainlys andok aot iptegded thbo baitingpphdediag scope efite a

| ocation for i : ] P I oduct produced by -
LFS-185 10 Ik?gey?ﬁgﬁgﬁh&wgp%ﬁﬂx@?&@?&éﬁ%ﬁﬁ%@%@%ﬁﬂgf t he signal producing
system [93%uch, tWheleatrhmge df galats inpromilpd,beis vhdersetdahitzed: inriehmgtvelst.i ng,
detection or r.ea .of - 1. i : trix 1.1 1s one
that is perm gg??/{é&%;ﬁ g%cfuecl)tuog “%el 18‘?’%%’?%‘3&1%%?%%%&&%1%#8raﬁ:rt%%‘l Ogléggwis&f ficient
voi d space f obetwbmn tbtreprec ad lowaclimio nEthatfrangesind rgnetherpstadati ariintgrveyisg vahia o

t ake place. A of di.fferent tri.ces . e f.ar ein
vari ous anal y’t“e egte%%&eegtr|ar(1)gr? mégnscgryng?sse Ch ﬁllftnrb‘l?eégosgerrgr% u%?%fal'e@%%erthgnrmrsrg ?of

mat eri al s, di tesesnadier rangksintyy ihdeendenthetiecineledrdes ertsatzilereanpeat isiadws i ncl ude,

but are not limted tp,.1hose described in U S .Patent ae 4, 734, 360;
4,900, 666; 4, %8’}‘@%@?“0@}‘%‘%3‘?5%‘%?“ 18‘3’éb‘21!?%é‘33?“y55?§°d§‘;’%¥§’;‘°1"§‘|§%§i’é‘?‘&‘z‘i‘é§e st
5,426, 032; 5, Ak | Where théd2fiedlidAge inclodes od 3: bdth 6210 BmBs, rimgby & chfilg either
5,780, 304; 5,789, 255; 5,843, 691; 5,846,486:. 5 968,836 and 5,972, 294; the
di scl osures O?Otk}\ﬂfgﬁsedf‘%lu%@lg‘i“ﬁ ﬁ"ﬁ?:lfﬁ‘Bﬁllug“idéla%t)?wéé’g%’?'ence. In principle,
the natuea3gf mat rijxesk Hefifediker®isedliaedhnical dndecisntificaerimstuead hesdin hps thed
therefore is chosen with respect to other factors, including the nature of
the i nst r umenfPHFHTEANESS GLBHIOPY WELRoPhlY et © Ir“"‘l%s,kﬂgﬂ'h %ﬁﬁgé"nﬁ‘gmgﬁ‘dsthe
like. As SUChinvédii%n@%ﬂﬁ%b?i@lﬁﬁ)ugﬁ‘%yﬁﬁétﬁ)&istaﬁd phtetilE sthBRt 0SdqulvalenBy tNE Y
greatly, where matrix 11 may or may not have pores and/or a _porosity

gradi ent, e. glesqiited begginyean rbéslsqﬁ%aﬁhemfacélﬁe PTHestag Apihe PERSEILIRERTIYh teegi on
and smal | er B&EF&EG@ eM&ﬁs g‘?&rﬁ%&ﬁﬁ@ rég&!v%@ Cri%-&ﬁ mﬁlﬁﬁi'cﬁko%s Rt neRinmat ri x
11 may be fabricated vary, an i'nefude polyners, e.g. polysulfone,

pol yar ni des, cellul ose or absorbent paper, and the |ike, where the nmaterial
may or may not be functionalized to provide for coval ent or non-coval ent
attachne 99 t he various nenbers of t si gnal producing system Signal
Produci ~S s~ %em[OOAZ] In addition to matrix 11, the subject test strips
further include one or nore nenbers of a signal producing system which
produces a detectable product in response to the presence of analyte, which
det ect abl e product can be used to derive the anount of analyte present in
the assayed sanple. In the subject test strips, the one or nore nenbers of
t he signal producing system are associ ated, e.g., covalently or

noncoval ently attached to, at |east a portion of (i.e., the detection,
testing or neasurenent area) matrix 11, and in certain enbodinents to

. 4= oy - F A/ AN _ = I Y L T



Atty. Dict. No. LIFE-056 signal producing systemis neant that in
generating the detectable signal fromwhich the analyte concentration in
the sanple is derived, the analyte is oxidized by one or nore suitable
enzynmes to produce an oxidized formof the analyte and a correspondi ng or
proportional anount of hydrogen peroxide. The hydrogen peroxide is then
enpl oyed, in turn, to generate the detectable product fromone or nore

i ndi cat or conpounds, where the anmount of detectabl e produsty. gener atesby
the signal neasuring system i.e. the signal, is then related to the anount
of anal yte i natchacdrpiraiedhersarbylrefereAse toulshlose dne dasvaiby the roethadiatah@er si gnal
produci ng systens. pr.esent in the te strips are also correctly

charact eri zed l%@ﬁ%df’ﬁ%ﬁ%"é‘r‘&%‘Hé‘cig‘gé’aglécg%}ilmp?%g‘uci ng systems. [0044J
As i ndi cqoeas] above ]t hisebdrysleDEQns RSN Hadas 64 Bphaad cIPFRIHE kRGuIsY St ens
include a first enzyne that oxidizes the analyte and produces a

cor r espondi ng THABUAL 819 hirdr dige inchsle glrel geterents unlegsiipe earngrxheleasty digtaieogen
peroxi de t hat oRnRsOUHRRC o} SxRbRPAIELROR 4 Madeh® iRIRIDL pRla BNGE L PP eSENt
in the sanple. The specific nature of this fiTst enzyne‘'necessarily depends
on the nat ur e reggenthendunfergpcetoddietyvms Siayladesheferenes tgeneoahbry daviceandase. As
such, the fir . be; UG0S e, aXl ere.the analyte is

gl ucose); chol% usltsﬂg% Séglggléné)évn(t eorseeﬁﬁ%heg lgﬁ%?@t%‘\é’i@g fc%:rhhol esterol); al cohol
oxi dase (0#3d]e t heThnplbyicaians datussdddiedein draptoaided mield dsehdindisneutdigioanal yt e
is lactate) arg}ldéllhe Iikg. Q her oxj di.zi nIg g.nzxrres .for use with these and
ot her anal yt eS¢dPnE gL e Bipsentierpligatioy, YHBL8 DgEndkiohe PRtAS2%#t and may
al so be enpl oy@dissibh tHahMe PrapéR fiREeARA ICHNRHITERNG Snt¥daes Bick PeblicaaGRHvihast
strip is designed for the detection of glucose concentration, the first

enzyme is gl uCHRErdRTHEYE . Further, fedatss of Ridlersisr Proyifiep @ay be diffeesnt frpwihany

conveni ent  SOYERA puBlidhtioRdNE Wi hiy PEAYW bd NBepeieh B cailite@s Aspergillus
niger or Penicillum or recornbinantly produced. lg_0045] A second enzyne of
)

t he si gnd®93§t oduci Hofusladeseribing hresulisClaneptien s bied sy igesase daserikeddiFr si on
of one or nor geld| 10 rnetell j 8ot | bet e
presence of h?gir(gggﬁ@hgér;oﬁde, gﬁgr%a%ﬁé%alﬁgﬁﬁ?’ g:}{?xbg/gfggg;ggfeg}g@guct t hat
i s produced byhichirclpaeahe subreci devisesporti onal to the amount of hydrogen
peroxide that is present. This second enzyne is generally a peroxidase,
where suitabl e peroxi dases include: horseradi sh peroxi dase (HRP), soy

per oxi dase, rBEMOESant|y produced peroxidase and synthetic anal ogs having

per oxi dat} acti vi ad the like. .See. N i . A i ca
i i ca P8 °555" 0 BisBfhel 8o sy ipfistn infiugfd geviegs S Uil e, o8
~00d6~ The i ndircattortion ofipdenatorerandipepoaplisiolagiaqgl sanpldrplied ®sp aazlpicones t hat
are either for r. dec osed. by the r I i nce of
The per oxl dasio eSS IREBARTRuRlon 3ol RS BBy Upk e RERRG

pr edet er m nedanwixte t@rgitiationdetermiRitieh ereddnd are phyeided thatatiode ajyeeabrsorps
strongly at a,wavelength different. fromthat at i h ampl e.or the
testing reage)thw aétger tstwgtdf%ﬁtﬁfsyAE Lfﬁséo %(‘itle&elcéoé’dl‘ef’\é?f%&g? E.'trsr‘iéi%rie?] f’&fa Gr may be
a col ored, fadéttdtyrazmldy @idfigaed ooluanatsalyfdeteal a phptonditridally hatlatde talibraties a
change in color of the testing side of the rrerrbrangl. .Thatti.s Lo say, t he
testing reagePP R ICRH YLIERENE GOREOEAS BRSYFNEH S8V IF HEoR A AISRIRTH o

col ored area Wahmg sabrRacheer. Or thisaldngér@el o¥ @loye componenty) featress affees of

devel opi ng col or. [Q047] Indicator conmpounds .t hat arg}hus&fgﬁﬁlb iiB t he present
i nvent i on i nclidRetedt fiBREdARePTHiRg 1 BRETFTH PROMFEHSGEh A dlh A PEeR

One- conponent ;maNSdotRa theatibiiRa@hroiBs b 6aldFdIRSaly RICORRNIGticH. TRARKRInIAZI nes,
and benzi di nes, such as tetranethyl benzidine-HCL. Suitable two-conponent

syst ens i ncl udkeqter6s ef the dgisienarsivel- Cafraténecond dayestes, Is£ANINgYree @delestat i ve
(see for exanpleiinshe it 2Lk thdanthy® coReh@Mion PRkl ERRAIRYIE WhelDy a

08/ 302,575, incorporated herein by reference), or 4-am noantipyrine and the
ot her conponesalibratedcanakytetpatdntration determéinabiornis itatlogd dohpirticdanrgnalyst ed ami ne,
conj ugated al ¢co i . ali i ) .

v component Capeyien BBy 6 g pBatk st MRS o HETRUALY container
hydrochl ori de (MBTH) conbi ned wi th 3dirnethyl am nobenzoic acid (DVAB); MTH
conbi ned LRB+185 3, 5- di chl or o- 2hydr oxybenz&ne- sul fonic acid (DCHBS); and

3- et hyl - 2- benzot hi azol i nonehydrazone N-sul fonyl benzenesul fonate
nmonosodi um ( VHTHSB) conbi ned with 8-anilino-1 naphthal ene sul fonic acid
ammoni um (ANS). In certain enbodi nents, the dye couple MBTHSB-ANS is
preferred. [0048] In yet other enbodi nents, signal producing systens that
produce a fluorescent detectable product (or detectable non- fluorescent
substance, e.g. in a fluorescent background) nay be enpl oyed, such as those
described in: Kiyoshi Zaitsu, Yosuke Onhkura: New fluorogenic substrates for

o o o o o " S



Support Elenment [0049] Matrix 1 1 is usually attached to a support el enent
12. Support elenent 12 nay be of a material that is sufficiently rigid to
be inserted into an aut omat ed devi ce such as a neter w thout undue bendi ng
‘or kinking. Matrix 11 may be attached to support elenent 12 by any
conveni ent nechani sns, e.g., clanps, adhesive, etc., herein shown attached
usi ng an adhesive 13. In nmany enbodi ments, support nenmbetuy Ik ing, idgs of

mat eri al such as polyolefins, e.g., polyethylene or polypropyl ene,

pol yst yr ene A&ssymaharizst ebsve, Gerns egpuesitthe/detédmes hentt tonbibuteheo &uPp&h theel enent

12 typically dictates or corresponds to.the |lepgth of the test strip. In

t he exanpl e %’ﬂh%&lo? Fiag %Wéci’?m'gﬂémgﬁﬁf{if’% argp gLl Analyls qoncenimlion ed on one

si de of mat rixasiemehiod®®uer, in certain enbodi nents, another support el enent
is attached to the other side of matrix 11 so as to "sandwi ch" the matrix

bet weenl W8 suppditnestlsntasub)ec] mosocaRbg eligcksigebds Opfien iehasasrmeters anthe

| ength of s -dl ¢t S_Qr r engt h of test
Strip 80, ¢ha® CorarrfaEotithiy GhAnE e SR RRROR RS P A B0 Dot

mm t o, about ®0tamren(i.eysosthinyrs ftirad ratzdip onet or Moreamayde edyoartrabn mepsurdyeenwi dt h of

test strip 80 typicall f t 5 t 20 N
{1 om aboul @A BEBb R T el YRETT AP IRALILC BF TELt CUPHIE! 80 1 ypi bal 1 y

ranges fromaabowtticfllylsughntia0thabslibratdn § spetific saidk ke bf ayadedhcelrafiof Nm t o
about 0.4 nn1i%0051% As. descri bed abaove, ?gggort ﬁ]ement 12 is usually
confi gured tBEENARFR qe¥ise vesdithesevath g UpeCaiSi@dORIAH POSIPRRSEON Geontieh

support el ermisind the adfldltelcObiGnt-Rfh nfdafirBm&f deViBywhé theimeReislPemtiadly a
substantially rectangul ar or square-like strip, where the dinmensions of
support el erfeitionedviipthg calisgionimagk prothg contpingt apd die phbpBermadsis wepd” be
apparent o NesgeRf. stk bdlibtdioh Neefbimed URhinhihgusé ﬁxgotéﬂahcagq&{d%m rnetric
test strip, Sanple is allowed to react w'th the menbers of the signa
produci ng syekatiqromprkagsitiencd cddheontebies apst drteseing lighd therefropr esiegat lgapt an
anount prop I I T I SR The anmount
of sanple t%%%b?@@Fﬁ%ggﬁgggqugkﬁgﬁgggu?%fg%ﬁﬁﬁg&ngf&£§¥|p n% vary, but
gener al | y haslitratgdbasse on drigdsteptddrpbnioatstrisallprepdabile ¢abbraborimas A descritfdee
sanpl e may i N trl i A i . pr col, where
he sanpl o gy b e blES s B Kottt o in B K R B RHE O ol
The anopunt ehalgetiee sadyple appled tcdn analye. qonsingratibn peasdigment deyict heprovigaal
produci ng syst.e is.then determned apd related . to t. anppunt of anal yte
LFS. 185 14 CEtbd agglyre ikasiromcarbaledon i R Bl s e“s‘gaﬁ%’l tEe oy

enbodi nment s csl@nmpden makappl ied to one side or a first side of matrix 1 1 and
the a of detectabl e. product is then determ ned at .another or second

si de gﬁ%ﬁ rix 1 ,ﬁe ébfa?éercg“{% FIRRAS SRS T SR étgta%n%%gﬁﬁlorg?eta%t ect abl e
product is gkbemeiriced opticad (Ieteiicusep oatliangetdbly)typeshalgiedencehtatiar t ai n

enbodi nent s, autonatﬁd.neters thatgpﬁrforngthe qgo%ﬁwnegﬁipned dgtection
and rel at i off 8T BHECY AV IERIF BirdTOVA L e Al ARG PR S TIE VS BBYL™ GRUEP Y
reaction, deieaqiréraéntdevicéselifiibe dgscsibelia, greaser\dedall belswi Sishranaprt s f or
perform ng the sange, are furtgen d%scribed ig U.S..PatFnt. S.. 4,;34,360;
4,900, 666; 4OUSBIHIPE mAsSEHERGeRGAVices g psg Fhc SEHENAEon of & Wylrgranely Y

5,426, 032; 3iffeldnt afllyte 20motRrakidls, wheRGdpr@daiative SkDitdaisude, Bn3ud2d;

5,573, 452; 5,780, 304; 5,789, 255; 5,843,691'_5,842%486;_5,96%,&%6 and

5,972, 294 {iFalediia 8lisess eolesteraineipie glerheh DA e BAEEHa T X ePer ence.
[0053] Exanpla8$ efbodifiefts] B LA e EQRERRA ok @REsuSdnidnPEevidealisedByitb@e used Wi th

t he subject invention include,” but are not limted to, those described in
U.S. Pat ent syest invenigppoare gsed e dgemiimppe ghicqasgonaspiration jigg physsplogipal

di scl osur eS o hl £ NnRt R4 BIdRCALEORALRH: RindiRLRE MER1, ddRMlkeThe above
described test strips may be contall~ed in any conveni ent container,

usual | Y0039t ont ai heforthdratesquiboteche subjdabiny ergion sa revisy of FepRESERIARN AR Iy EFM
humdity, etc. Figure 2 sho a .Cross-.sectj | v resentative
test strip cOi %fn@?nfﬁﬁfmggﬁpgw %gﬁéc?ﬁgpﬁg%%fgmkﬁgkg?gggﬁgfnple housi ng
having a plurality of test strips 80 retained therein; however, other test
strip tBRil@5ners are known that nay b8 nore conplex. Test strip container
200 top end 200a through which test strips are dispensed and cl osed, bottom
end 200b. Top end 200a is seal ed by cap 202 to provide a seal ed,
substantially noisture



tight environnment inside container 200. Representative test strip
containers 'suitable for use with the subject invention are descri bed
generally in, but not limted to, U S. Patent Nos. 4,834,234 and 4, 934, 556,
the di scl osures of which are herein incorporated by reference.
Representative Hol |l ow Frustum Anal yte Concentrati on Measurenent Devices

[ 0055 As descri bed above, the subject invention may be used with anal yte
concentration neasurenent devices that are configured agthékidwLFE-08t uns.
Hol | ow frustum anal yte concentrati on neasurenent devices are descri bed
general |y i rfOUfegtraling: mepsuasnt depicesytga may find uisg yith phersubjpgs deYisgsEs 056

> 753, 429 Al pectiislBrovidit, hst ERRUNRS (Qfind s Al ABRNR: duoger por at ed
by referencé. Figure 3 ‘hows an exenp ary e ment a representative
hol | ow fr ustrcmt\amahyywey @fmxcmpkraadi isont imzadadrte et theleepe ef thdinyéraioni $hsui t abl e
for use with_t.he ect inve tion. | ow frystum | yt

concentrat i 5?\“%3& r?%%?tw&é‘{}gggsfo%re%ng]é’ﬂg}egﬁr?}nmgeé”?fﬁ’Sg‘gﬁ%vyedfbéést t he

fol | ow ng ceaxepeod 8f thasubidct Hovicks b thé Qﬂﬁdc\/mﬁgo@s SRapy, Qde@nbﬁ@gﬁkﬁts
conposition (not shown as_a structural, conponent) that typically includes

one or nore [ &} Rragfcingthe subisrt meRdsdapiogiiedi gnal produci ng system and a
support el enment 15 configured as a hollow frustumof a cone or the like.
Matri x [ 0056 Matrlx 31is made of an |nert mat eri al which provides a
support for NERE SUSSindnph analy gl onpas AEaspreasQ eystem descri bed
bel ow, Il a r t he

i ndi catg§ \i\ﬁroduz‘é’g@%};ﬂbk(ﬂg‘&ovgq ulBJp g%ﬁtlﬁg&gggggﬁh%l\g agggt% b?dsehég%wp i gured
to provi de mdapuemérdnietiors thzherqmyﬁgmd)@ltmbtrlsawmaeis Bleg:omribmrmipagent
application an t| n.for th on of 1t he ht absprbin product
produced by tet%ﬂﬂn edom 6l}es? %bo%ua?{)aﬁ &Iﬁgr) o U_E:ct mventxo ger}%slgr rgzﬁi )

| atter | ocabf mﬂemmelfellayhag aﬂh;ﬁj’nbﬂtﬁd mrix thotree;tanvmg asdmplepat ne@gbnor

measur enent ar at (t [ g at it itz tpe acrﬁya. V\{ngre rom VWi ch
light is deP%‘BP%Sd“i“o“&%?‘%ﬁﬁﬁ%“&ﬁ&ﬁr RTRGIRR A APIBHY GNP °b‘é’°’c?escr| bed
in greater dhibets dfahamalydRkidationXidnal sroGucirpalsterd ap@t Bippsit ¢Rmeht RATROUS
fluid flowt h. it and prowlrgil'%l suffici nt voi d space for the chem cal

reactions of? H@%mcdf‘ﬁélﬁ“ﬁ?&rﬁﬁﬂ r@yaé’fléﬂzlpf 1P BR EFCHIVEL'R 20 AVRTRAISE e

di fferent maiadselSednRYSY, IQERIGHRANCIBRRENhRIngUBEcInBent@tibsfananal ¥t andet ecti on
assays, which matrices may differ in terns of materials, dinmensions and the

|i ke, wher e SRRy EMPRLIMERt ol fepreweatatikg FARTEME G ISR 16 Shovm Figee 10, t hose
described i BigdreSt sH3Ms@BlorNRSrG tedt st?x%‘kO%@Q/hlcﬂ 8 P16 poshichd® et en®o0S9, 394;
5,304, 468; 5,306, 623; 5, 418, 142 5, 426, 032; 5, 515, 170: 5, 526, 120;

5,563, 042: SURPPD Nt ;*2 Wik adiesive $3 gyhola #4is presprig Sepport slemgat 1gn the

5, 843, 691, 5ye84BnABE | 15m%§ch8§s§m3ma§b921?ph@@$ orfe @ﬂe@fﬁﬁirmu 88 20f which are

herein incorporated by reference. In r|nC|§) , the nature of matrix 3 is
not criti careagion 48 @@5}6@*@@ thegafroms Uspally, sw!a in aprlied feonesidepbaehiixlt h
respect to Qﬁch?feafrtﬁﬁ]t19E1§tectbd1£:t|aﬂgth5}g)rbpﬁosn@§lﬂé@frﬁitrﬁ( he Ho%@&%t which is
used to read the hol frustum devi ce, conveni ence and the |ike. As such,
t he di mensi gmﬁgarpdwpmrzsism@tpodsfarq prssible well Jeby componegis@Ae FSpresealive, mat ri x 3
TRy or TR QkniaYSoRRnRRES N A Box ibkitipDhmdiOacdd FE 056 andlor 2
porosity gradient; e.g. with | er pores near or at the sanple application
region and snal |l er pores at the detectlon region. The materials from which
matrix 3 may be fabrl%[ Q(d vary, and include polymers, e.g. polysulfone,

pol yar ni des, cel |l ul ose or absorbent paper, and the |ike, where the materi al
may or [0d@] not bMafrl;mbIt isamalk pﬁedmtmrrqateuvli\declfmpwdmﬂaﬂuemrf@rth‘?cﬂﬁflel@val ent

ttachment of £ th | Si gnal
Pr oduct ng_ SYEPRRR o BUSA-] RoRue Pars §ormiel PRoa B Ifs RighEbeine, 11 3

concentrati OMcmasgun&rmaﬂucmle\tl m ildlcdterr ploduced by thedepalgnedwmgrpstennenber s of

ignal pr in
a stgnal prg altjr?x 1ngs c%/)rsxflxgure% provide a location for the physiological sample, e.g., blood,

application and a location for the detection of the light-absorbing product produced by
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.produces a detectable product in response to the presence of analyte, which
det ect abl e product can be used to derive the anmount of analyte present in

t he assayed sanple. In the subject test strips, the one or nore nenbers of
-the signal producing systemare associated, e.g., covalently or

non-coval ently attached to at | east a portion of (i.e., the detection,
testing or neasurenent area) matrix 3, and in certain eppodi nen tached
to substantially all of matrix 3. [0058] In certain em%'%rﬁ%?&ﬁ%. .
where gl ucogg ihﬁcgt&eoﬁlﬁ@éig«ﬁﬁpsa&uairgg@@@ﬁt Astg, Sk el xo&rtfaq?japa;y_re)g systemis an
anal yte oxidation signal producin ystem By anal yte oxidation signal
produci ng sykarerisrized ardatestibgdetestiogen areaturgnent irea dethe testedlie Asisgeial  f rom
which the a te - ntration.in.the s lLe Is derived, the analyte is
oxi di zed byprg‘hé( 0,15 BRE B Permitivef 5aieals T Dot Shrouet NS araisesq for m of t he
anal yt e andsaficientnespspack fogtherch@tiieplaedctionalf teasidnal produdnpdyedano. RRE oxi de.
The hydrogen per oxi dﬁf{i S. then enployed, in turn, to generate the detectable
product froR@6he™ PR diffrgsne g F%%éﬁ%ﬁelﬁl’@rf@r t¥en é"i‘ﬁ?ﬂﬁ_f‘“f‘@fte

detectabl e Bét@(ﬂ%ﬁtasﬁ?ﬂ‘%\fh@ctherﬁiathé’estnﬁ?y SR lerTBESHLtb s, ISLr8iths dnd8he  hE
signal, is then related to the anount of analyte in the initial sanple. As
such, the ahls ythereggprgsaniare siawises inpladal et angnafyistieio, prose éescripad in HeS. hol | ow
frustum anabytg §RNGEALRKRS- SHEERRL 5 eyi e 384 85l ectly
characterized as hdeog’eﬁé’ﬁbg@ge ’%aée ’S’?%&%’ pr gdu%?r?g@g%g ‘ens. [ 0059]
As i ndi cat e84aBdvk 542683 ByAdY Idgian; HEICOMI0IES b3R8 S SRGRED; SP78d4062i ng syst ens

include a fi . Idi e t e duces .a
correspondi %’gggf%gﬂﬁﬁgfzgg?d%@?gﬁ %%fﬁoil d%‘eg‘glag%lﬁ a,nd'i% @22%3% %B?IOSHV&P {)gen
per oxi de t hahichareirendn tredrpofatddfoyrdfdfende! In pAhtiyle, bk hatul®f nlatrEr 106 Aot
proportional .to, the amount of. analyte _present in the sanple._The specific
e of ¢ HitH forSs ARy it QoL B AG BepRaS BOPRS (APE 80P { he

anal yte bei figlvdsgayethtlidbf ihs ieaRERIWHIcHB usdi 16l 8ae theAsst Stiphcont &iffenlct I St
enzyme may be; ghuc;brs\g oxi dase (where the ,an‘gll te is, glucose); chol esterol
oxi dase (whHEhE HEE Aiafish-dhs dimepgpnsand paiosity ol RoWHISTET LY BiShe t he ,
anal yte i s ah&eh@lx 11 Aey at BaPxdtdarepdriReRr b Perodnadrydient] Sg. lvamtiake) and the
i ke. Other oxidizing enzynmes for use with these and ot her anal ytes of

i nterest ar BOTRRRENCT D Rerg@elegppliserion regipnRe SERICT BAYS Al SHIEHOBEBMIDI oyed.
I'n those enppdinaRAkS frehErBch HarRah IRy del ittt 289! HdGnGORGRINMES, QN

measur enent device is designed for the detection of glucose concentration,
the first epolysiifone pglyamises cellilawss absprentpapern 3w fés*(ihg%g‘élerﬁdye petest ai ned
fromany copyegteny nS M iEifeiofaied B ﬁ&kaﬁ 3} L HaRECHTOhRGvAH L h2URbraS
Aspergillus niger or Penicillum or reconbinantly produced. [0060] A second
enzyme of t e vaiigpiarenprescRfchayenayproevaivgsySlsE- an enzyne that catal yzes the
conversion of one or nore indicator conpounds into a detectable product in

t he presence of hydr ogen Eer oxi de, where the anount of detectabl e product
that is produced by t l oell temproportional to the amount of hydrogen
per oxi g&u& at 'Sln%&*&igﬂfmmm'msfgg_ PGBl orRe RIAL bfe & RGEOXI dase,

where suitabl e peroxidases 1ncll orseradi sh peroxidase (HRP), soy
per oxi dase, membeniof msighdlprqsiucidg stenpehisk poslveesadtesiphie peaduet lapebP@ys havi ng

i i ca Act B, F6RsHhEaBn oG fier GBE pbclcebe e oS ML crliBLH €2

conmpounds, enafyte prssdasinrthat esayedrsemplacin thh atbjeat esteirifsethe bug ersdorer deconposed

by the hydroge eroxide in the presence of.the pe i o0 produce an
i ndi cat or d?’gm?ﬁ‘gfgg‘ﬁ&ﬁnﬁlspr?‘#ugcﬁltg YHea af)eraésé’éfa%? fﬁ'%é%f)%wfg\g%?%n%otnh range.
Preferably tdalentigaieahed tofytedeaabsmoriion St(konpt yetadtion, twaineloe ngedurahenf er ent

fromthat at ich e sanple. or the testi reagent .absor strongly. The
oxi di zed fo?rﬁﬁlvghd?at’fuﬁip’ial‘?ai‘ ngﬁr@}n WP&Q*%@&‘S&"&‘E@E?P%@, af“aqfﬁ‘fa?“ff ggl ored, or

col or| gssf i nal mRrcedslslembbdnedi] ENIRSe AlucdtanoRe amulaobOintepdst, thrasignest i ng
side of the nenbrane. That is to say, the testing reagent can indicate the

presence of PIGPURGREY SR I8 2% arAlyte OpgatpnsHnal REBCUS 8 AYBE N § Y Bh YRS,
alternatively, by a colorless area devel oping color. [0062] Indicator
conpoungs._jigkhat are useful in the pregent invention include bath oneand
t wo- conponent chronogeni ¢ substrates. One-conponent systens include
aromati c am nes, aromatic al cohols, azines) and benzi di nes, such as
tetramet hyl benzi dnme-HCl. LFS-185 18 Atty. Dkt. No. LIFE-056



Sui t abl e two- conmponent systens include those in which one conponent is
MBTH, an MBTH derivative (see for exanple those disclosed in U S. Patent
Application Ser. No. 08/302,575, incorporated herein by reference), or
4-am noanti pyrine and the other conponent is an aromatic am ne, aronatic
al cohol , conjugated am ne, conjugated al cohol or ar omati c or aliphatic

al dehyde. Exenplary two-conponent systems are 3nethyl-2-pe (qtdg Lq}on(Jljk none
hydrazone hydrochl oride (MBTH) conbi ned with 3di net hyl am m nobenzoi ¢ aci d
(DVAB) ; MBTH;gm wae@ln , | d
(DOBS) : and R D e PSP e
benzenesul f o?miYée %ﬁ@fﬁ@dpﬁum thesmHGBIE denyedi ﬂi\edﬂwtt 13 Camhmdlblymme br mapht hal ene

i on | TR (DRl R IR TR DS NGERHE o
syst ens thatpx‘ppmﬁumﬂ!amoﬁdtmﬁhﬁ&ﬁmtpedﬁtcﬁcﬂabhﬁdrpgemdjﬂﬁb(xd(edsrthéieéxﬂplb?éd] i@ non-
fl uorescent substance ??% in a fluorescent backg round) may be enpl oyed,

such as t hosETHISETEREENF AeteqaRlormAucy fpmsgpe °Y5'§Eﬂ<’é diggiRrGompoistih Vieor ogeni ¢
substrates f@qe ah@uﬁ%lfadbcskblg’ﬁoe&tga%temmhés@m nERASE sYfenRS SaY. f OF

hydr ogen peroxi de and the Peroxidase. Analytical Biochém stry (1980) 1 09,
109- 113. Suppwrl igheweited QoBimawt eianelyesnie dhedbidgksamite: rAS>§U<3L ths anglyial | y :
attached to a;hel, § E??E I rt elenment 15
may be of a %ﬁt elrlhgign] : |sg§ %l”gslrég gﬂﬁﬁ tg%tggﬁggrgkg oci ation of

t he device 1@1ami0tenzmsehud@gatmimdéa/basei sgmhpmducénm%@mswthout undue

bendi ng ckling rt eIe be, characterized by
havi ng Qog 'l er Aéér?édﬁét a ’Itg‘? 8’5“%%"“&6% éagéf‘gﬁ% rr?ducggs%S?Wpl cally
attached to ibtledsafitst enzymadhad pxidized the aulyts inteproducdey taeesidhdimg aamutthé i nsi de
of device 1Q. tional or surfa rovi d a .surface.to which matrix
3is attachgd'd%eﬂﬁer%ﬂ?ed SRR ?é’ié'éogg BHOHE® IQEIHEBHO\%CB?%S or the like.
Optional i ngedpatibran® BOa@bent SpAGEHe fleni thd@nipld. Clhiafspécemamnet of e cone to
provide a retention nechanjismin conjunction with abﬁroove or slot on a

neter. [006 ]‘rS"ﬂﬁ‘éy’Bf)B?Féssd’éls}’djrePH@a°h81°|“69&r??"UETH’ﬁ"\l NEASSAYEY PWdS cont ai ned

in any conved¥neally 606tiddsBeAs swhuaqtalﬁystan trRdyRF glab@t opide@@heretiite hol | ow
frustum devi ces from dagage such LFS-18 9 No. L| FE-05G as

At t
humi dity, et®alyiRisgtigpye); cholsEembpyidaie frhres ﬁ‘ﬁﬁ%&?f’ ﬂftcé‘Defﬁﬁ‘iS’Qn? Iefof on

nmeasur ement feuke shedd Be ehAGK @h1QhoNaadtae okidaR (WAGE &eNBhlytefil BbhR) dhdShows a
cross-sectional view of a repr esentative frustum anal yt e concentration

nmeasur enent Belke Oherxidinag epeymey forjuge withiisss 3pdotisr afalytesaintered 2 si npl e

housi ng havijngua 1§ tHésabs sy ﬂfthehﬁl A@%Jﬁd@ﬁé%@tzm oSG kAt | on
measur enent devices 10 retained therein, in nésting or stacking

confi gur at i owibopignangsyhene %dmgaﬁéﬁy’étépéfcﬂf‘é@mdrfaf ths detsetipapf glvspse devi ce
contai ner 2 donBagafion e sdehzfind R:RKER cmlag:éﬂ Fre R ARaky hey BQS’&QE@J ation
measur enent d’ew ces are di spense and | osed, bottomend 2 I b. p end 21
a i s seal ed fbym ezpeonzenient 5eve, des: anasterallbdccum§parﬁf F%hlayAﬁiﬂr&wilawgqru ght
envi ronnent 7455 E8GO0E RLOGHinamk f;&du\ééd' be apparent that other hollow
frustum anal yte concéntration m}g/ surement device containers nay be enpl oyed
such asl084f1t ai nerfsseched engyme pbihe sigostpreducing esta@p may 8¢ apengy e éhaConcent r at i on
D At Rl B8Rl ANEG] offdhe B BRI BB Bunds It 8 Wbk A1 bIRYEAI OF
provi des optical analyte concentration determ nation devices .e., optical
met ers, for theprevinkdofinakogee petomde,mheaﬂt the ampwd ol daemable preduct 8wt Kor
determnlngth copcentration of a on n | ogi cal
sanpl e appl |p§8‘g¥°88[} RN - Pro‘ﬁorEO a?gft ﬁ%ﬁmgﬁglg Ph%%’rogn? pe Xprhs‘ll I?0067] The
optical met eirssenf Thixesesard] eaeyme i3\pendralym Iaaromd;as,mherncﬂuudﬂe a¢ro*1das$ one |ight

for il t hot ] |yt
Concent r at | IRCHESSHFEREA PBUPEE CIBRE AP RRIC FBr TP REETHG < he test i ng

or measur engjetoxddaS@anf S}&ltﬁe%@tanﬂbgsltﬁvin@%érokﬁﬂat&&sa@ﬁhqiﬂd ti likentSeele. i Yh t he
neter (where_the |ight source na sape _or dlfferent) a detector

array nade- Uph Bf Wape: | Amalfics @Bmd%?t‘é‘dﬁc?@% 1990). 284202 -0ne cal i bration detect or
configured to detect |ight corresponding to the photonetrically readable
calibratgqpgqmark and at | east one othgy detector configured to detect -
reflected light fromthe testing area of an anal yte concentrati on

measur enent devi ce, where one or nore detector may be configured to detect

| i ght corresponding to the photonetrically readable calibration mark and to
detect reflected light fromthe testing area of an anal yte concentration
nmeasur enment devi ce. The subject neters also include neans for calibrating




at | east one conponent, aspect or feature of the neter based on the

det ected photonetrically readable calibration mark and neans for
determning a calibrated LFS- 185 20 Atty. Dkt. No. LIFE-05G concentration
of at |east one analyte in the physiological sanple applied to the anal yte
concentration neasurenent device. In further describing the subject
invention, hollow frustumanal yte concentration nmeasur egpnbydeyi ﬁgs()and
containers configured to contain such hollow frustum devices, such as of

t he typesdgescri @er@lm%‘?coﬁﬁ\%dulndeﬂ(éo‘ﬁ%hﬁ%seg a%@ﬁeshﬁrre%'n@s @ LXER} ary
deV|ces and containers suit for use wt he subject invention. It is
under st ood tferatedtondecompopsg bixdle lytiragrmpgsp do il tile afﬁ@:FnF%OEthe n@*owéfyseltmt ended to
lint the s P&ﬁc?g hBRaSHBIAEL bSO a pFRerhred Way ey R APPAr ent. t hat
a wide vari anal yte "concentrat I‘on TEASUr SMERE devi Ces ahd cont ai ners
configured tPoefcmhlb'ahmmémmhr@r&abgdrle soongle ata wevetmgihSeres femt thdearivb@d such

as test stri,ps an espondi ng cont ai ner.s r test, stri be used
with the sugféeséfnp n({fgl tle%ﬁg r‘f“@@%égso%lﬁétrg?g))é ig @%du%f {)t?aﬁgfdgctag)rm Il vary
dependi Ng Omag béardoRirat, eintfydlRES oS etidtIas ik N @radluzehlevidbeeanalingin
concentration neasurenent devices used with the neters, the shape of the

anal yt e conE®RI PHILF atingeuda Hfdirepembiang. cddiatis & &y, the\veévré&regeeﬁé?awmcycatq he

meters of thep%%h@ecafgw;‘emgg}naf sy§@ﬁb}ed%%%gmgtbeaaedwaﬁe%@v o, bgaSI ly
noveabl e. By way of exanple, the ngt a subject neter typicad ranges

f rom about B@Omlnsstaeeaabwpplnﬁmm and nore usually from about 60 nmto

about th Vi )t 100 nm
and nogig&lgirm al | yﬁ}dwggﬁrrg BCEH gg.éh%tnarrr% 1?58912%10%1% B%QT@mgnH tglrrllt tﬁml&eh @ﬁness or

di anet er typrcwid- wm@mg:eshzfomgtxadomstralﬁ e -dom et by sBDsrimetv @rdomaic e

usual |y fro?m%l% gxc alcotn about dsgeﬁmdlr[egosual asl"te ?%f\gt}?ff"benm SQE‘PG of the

subj ect neters vmalr?mvar ’eﬁze‘e? Re” SHApE gyt ange fe"to conpl ex.
I n many enb@&ditadntve- cdni[]:&n&lllbystmtlndmde&h&e\l\m thcassumn;mnemtns:mmrl—l anbl ong,

oval , squar r.ect | af _shape,  al t hough, oth h s.ar.e possible as

wel |, such E@’flﬂdsrgm 47 g &581‘?6?@%@ éﬁeio%eﬁ b’d’?g] Pﬁr‘?i‘gaf%?aé%’ﬂ HoR8rs will

now be furt b&/BOZlS’SSS;lirld@@ﬂra\bédtﬁtrdixﬁﬁ)efe@d’ﬂé‘rﬁc), or +-apidobgipyeise anhi@e ethki ke numeral s

represent like conglonents qr features, a1]%98;3?5 ectl Ve View Of&ﬁéﬂE exerrpl ary
e

embodi ment  6YMROTEHL 8% PrOFRRAS W’é%%?{%ﬁt o FOngRREE ATH PR r 30 is
shown in Fi gibieol@Aarohiatit bi SipgiteadicARa ExeRbRFy $0- da)aﬁ:oameymgsa&eﬂ
configuration with a distal section 32 that .is bst ntlaIIy
cylindrical Wﬂlé'if?rﬂ%{‘?qﬂééqollfl?lli’éwglﬁﬁz%r?b’ij’@ﬁ?l@ad?@4 LI al yt e
concentrati Qﬂxéﬁ%ﬁ%xn@ﬁ@%ﬂ&m daN (SRAS MR onfBiedd vﬁﬁxjﬂaxch}bﬂ?—zﬂf cont ai ner
descri bed above.” Distal section 32 1s configured to mate wth a holl ow

f rust um anaPYAEOCEREBATYIERT O @I TR D %Wbébergawzagn%ﬁ%xdwem
concentrati Nﬂsu'iﬁ‘éﬁﬂ%%%lﬂafa?e Ha&?bsg&mm MEBHSEbmbMed withFEn@BR-devi ce 10

descri bed above, such that a hol frustum anal yt e concentrati on
measur ement DeRhtiakeae ﬁe@tréc i ﬁPmP@“@dﬁbIISedIWCG“HP§F’§Pd‘§’é8'ts1 Bhdgxougyal |y by

the engagenpHTi9ddeRLA Qs on the anal yte concentration nmeasurenent
device with grooves 34 of the nmeter (in certain enbodi nents, optional slots

may be [¥M85ent | hlma@er epboginersise sigBR produsing sysieaiarihat arogdueq a DugresFeRii ew ar e
at least ong.lj x%%& grc’egg:?ta@l@qlogeﬁu%%s%nt AfsB¥ce2B.g. i fHﬁ)?escén'tght i's

proj ected throug per onto the calibration mark of the container
and the tes bacﬂxgroané)anaf bezeniddyedysuth asthoserdesonipbd e KavgslichaitpatYoswkeneas ur enent
devi ce oper vel ed W _1.h the L ‘IHM&% gabjebration
mar k and th@ﬁj{(est%ﬁg ares Plézs‘rlbesfrﬁtes gsgéaggﬁ%%gﬁsé r ure 31 teo det ect or
array 26. [ea#jifor hiwrbesn ﬁﬁommdltﬂﬂ?msdl Aspilgcal BB)Ohefrmritr)d@QB@thOﬂ,g error
nmessages angﬁ tpgamanal yte concentration determ ned by the nmeter. The display
can be a i emtting diode (LED) display, a liquid crystal display
(LCD), audio comuni cation nmeans or simlar display or
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conmmuni cati on neans well known in the art. [0072] Figure 5B shows the neter
of figure SA having one or nore wi ndows 17 positioned on the sides thereof
through which one or nore calibration marks on a contai ner are detected.
That is, in certain enbodinents, light is projected through one or nore

w ndows 17 onto at | east one calibration mark positioned on a holl ow
frustum anal yte concentration measurement device contai Qgr HRPES & F_g%l y
aligned with the meter and light fromthe calibration mark I's reflected
back through the one QipjdBRMEeWpdows 17 to detector array 26. [0073]
Figures 6 and 7 show exenplary enbodi nents of alternative neters, neter 40
and netlB4%0, foMatige! Wistubradly hsadhedvorarsygparhglemerity 2 e Serpecietameat i Dmay
measur enent ' ondi t.al .. 1.0074] Figure 8 shows an
xerpl ary otbodt S PG AALIRAA0' IR SRUBRE md A G A IR Sl
as the type nefertwetibutSindupbaiding lor badingbMaerix Memey bdfltables! t6lbisipoayieddnf or
depicting error nessages and the analyte concentration determ ned by the
meter. The d?gww%*aﬁmﬁé mEChANGHHS: %ﬁif‘?’i"ﬁbag‘i‘%ﬁé’ CEEy e upopmaAtachsd | i qui d
crystal di sptiayad ddHdive a10h afP AR AT, Qb pARaMSMIRE 1 BisThdd@lof agBhiRY Or
comuni cation nmeans well known in the art. In use, a test stripis

oper at i vel y SHO<E PPIYABENS, 6.8t @8ky e iy enorrRab e RBYHg e rods ePne copelyetifryel v
positioned wi,tHhi t i t g are at
oast one. | LoRee st e L d hedRBicRldotiert £ BplcAl hPBRet L Eodes KL E ot om
LFS- 185 22 theAgnggh ofitke testNtrip. I REeOEE 1§ SOP5]in Frgusd 1, ogesipperrblodiemel?tis of t he
subj ect 1 nv&ibiodh o &t Rl Sl TRL BhwkSerCRUELBN LA &R MBS AL QLRSS Wi s
associate w n analyte conceéntration measur enent . devi’ée con ner that
retains at ElemsitipmeachetbtoyliecotsyRide of matrixdr svaasUsendwith ’deyimeeix batveee t he
cont ai ner ag}\gl t he nglt er _are mat ed in a manner sufficient for a

phot onetric QVPP% §Bf%5cal i brati on mark present on the container to be
det ect gab5by at |Ragtdlaser dhétRaldhotahe RngBlo€Oippbrt @lem@lt, 12akctied br be descri bed
in greater detail below, In further_describjng the inveption, nmeter 30 will
be used forCWémdéF%tgﬁlﬁnﬁwsoééﬁSt W‘fé&g t%‘ifeﬁﬂé‘&gthﬁ?&FW%?%%@@?“M@BF% no way
i ntended t ofrbiMbbuttshEmS6 eRsit B ghnk, AVEMY ifidih aboul 0K to Thut 85 Bk Ghe WRIHET S
include at | east one light source 19 which is configured tq project |ight
onto a phot SHETSTRA0 YPiFyJatace rem 2aPattay B AR 21 5L LS HN¥ draghabont 4inal yt e

concentrat i fih GRBSUNTETERAENE ¥ IHGERAVIA08Fp 80 RPDiGAPRn@Es Rorabdigpgnt | i ght
source is also enployed to project |I%ht onto an area of an anal yte

concent r at i B W8t OchBR, veaelly gem aboy 0.2 mrriaaPey Odife™nor e speci fical ly the
testi ngm@ﬁpa of  ADGesBBdia¥ove) NPT e RARRY £ iRl dod3efeatiPeBt tihikel has
reagents for reacting with certain analytes in the sanple, as described
above. Li ght0®dgreed Woh o pisicsafis juchnaippeieslementi igntnddhistiest AgPdilo@ay PLED) or
any ot her CORNERARE a kit ARUEEEnUE Br ffaR-11@S8D, Phedene Bmkhii&R0ed | anp,
and the like. Usually, the |i'ght source contains two LED sources or_ a

si ngl e di odePpepalsmantofZ vam aceordgstiad veialy Pif@stokatsst g rRRAreT ¢ thgtptof Li ght
source is ugtald e g@apabl e of emtting I'ight of wavel engths ranging from
about 400 nrn to about 1000 nm where the wavel engths) of |ight used to

i 11 unm H968] t he dalvsiveawiharcoimintetnaipstistin, Fnme wallowediiofrpast with gavel engt hs)
used to illum : LNg. ar. I rgdo; sur enent
dovi ce. Cortiapaits i bR Sieh Aot A0uRRa gtk e B e e of

| i ght descrinledmabopeopargénatie, thdinitiahamound prels¢ntirt e saneple.t Rasamemooi ded by

OSRAM Syl vani a G.,.LEDtroni cs., .lLn AQL.l. | 0qi , c., and
St anl ey El esc?fnlpi’lecth%al ié‘émg‘fceg\goe?q?%%.“(o 38? ﬁsgﬁ@q’]isagh’j%%g‘% gf%rg%rglr?%h%aslrlso i ncl ude
a det ect or wadliirayradgingdber ahpuod.1 at tol abastt2 StpdoTeteshmpleonay. beattrddmasd toa first,
calibration detector 26a and .at |eas second, .testing.detector .26b (for
det ecti ng Iﬁ”@tﬁf‘%fqr‘l&‘ﬁﬁénbf Eoé’t"ie’ﬁﬁnté’rmé“é’?’ “Z}?r tﬁﬁf‘wp&e @Sﬁéggy?cgetdi’ glﬁlowﬁgg%ur ement
devi ce, as wickUstbe atiRewis€ Medaildeg afteemolnfdfeteetatle prosher £e.j sigrmmhmyduced

enbodi nents one or nore of the detectors may serve. as alibration

( ] both a
det ect or andy e £igaaliPFR{ugiae SYER. 15 e FHpmiH A AHREY by aBrautel erHng
make-up the detector array may be as great as about three detectors or
nmore, yphengsin certain enbodi nents ahput four detectors or nore are LFES-185
3




Atty. Dkt. No. LIFE-05G present (e.g., configured in a 2X2 arrangenent).
For exanple, the nunber of detectors may range fromat |east 2 detectors to
about 100 or nore detectors. 1n certain enbodi nents, the nunber of
detectors may be a great as about 100 to about 1000 detectors or greater,
i.e., thousands of detectors may be used. Generally, the nunber of
detectors enployed will vary depending on the size and shape of the testing
area of the analyte concentratl on rreasurerrent deV| ce, tAY SPReLEEMSt raints
of the neter. 2P bl F | ution,, etc. Erg I confl gura i on of the
detectors t MAfTSHRKA SAFPER LN Gameetiad: %Wtsasfim Y RPRIET 100G 16 r‘?@a StaidGari ety
of factors sfefaras] t4e i #uane &ha@sle pfodubigs masaétmlﬁdd&aaﬁﬁméﬁae anal yte
concentration neasurenent device, the position of the photonetrically
readabl e calSFHAFId8RT RAFR 1dnwhete IndBrtysmIbesiments dhe amoun; Kledetasihis\nsedue he
detector ar G@&etér%lr?e@%'ag;We%g Gt theFirfglae, Hme?talm%o@lfmems élﬁﬂﬁﬁte&m
detectors with at | east one etector of the array configured to detect a
phot onet ri catdtsrs thabprafoie tlmbpberratnt@nedw@tdctlorr mralanmmta:lsmeeremmhmd ass, the
detectors ar, ed to eth €.0r one onent e.g.,
in alinear §tre?a§1§\§rrearhf abo[vﬁ sz‘f& ?d rFaCaﬁllo?’aﬁgeCt nn ndégatmgr*r%etplsﬁ? |] Elérl d- type
arr angenent nQ;ltruﬁﬁﬁtBécFrl])crfﬁmghlgﬂls s:ﬂﬁe QEfﬁdﬁl&Wd&xﬁmhawS aradNoent s of the

b var ot 5 B AR 1 e e ST oDt e el 50338 oenpl ary

only and arg,428 ormszm u/otsemseptotpsés omtstsﬂztﬁs@cgpses ofo9; tsfseamayentl on. [0080]
Accordingly, detector. 26a and a

o gas
Ao i a8k By R SEl SO Sy Bt dSbecto doa and a

of either tQﬁ}lléhlé}@ﬁergﬁt]&%%fat&ﬁ%r@f‘ercﬂ.}&e second detector 26b is configured
to detect a photonetrical é readabl e calibration mark froma contai ner and
3]

the red®3i ng deExamrles afgolognteirigueasanitiest sfepelbel MYt used with theesubigel i x or
testing are { I I tain
enbodi ment sﬁwg}crll%&g?ag t’ﬁﬁt%{&@aea?lgg%%?ot Blga anﬁﬁjgaels{e@{sbfgg tbl\@‘lﬁs Scdgnglggur ed to
det ect a pho61568882;i5cHB4y2 r et ethe dilsélbuessiob whigh ake Heroomingoporitsgibyer and a
rn. atrix. LGQ%Q&JC Fi gure 9B shows anot her enbodi nent having four detectors,
a first detec 26a, a second detector 26b, a third detector 26c and a
fourt h[@edEct or Tﬁqjaboaoduefspmadeekt stnpsamhybmntaawdarngermnvc;nmmgmréalaetr | east one

of either the firs tor 2 he.s d e .

det ect or 26c5u(§‘rlyf'l hént? Eﬁﬁzﬁ F 5°et?cgsc %%es%glf%?%%c%g%gg%%%dh ut%gsgla}é el ﬁgmez

phot onet r i calidws acedabdtendaliawod riepresamtatike festcsmpa:ootameailme 1as arkuiowhel
remaining detectors LE . t. 056 conflgured to
detect |ight®*f¥'d ttlﬁw%mﬁlgﬂﬁﬁoﬁs‘ﬁg hﬁvgégt%lﬂ%lgggt?éjgl\bt SUIS Sgr{alfimte gthceénc’ent ration
measur ement howesieg, @thek Festsdip eunfaigsndoae kiment that m@eonorm)mrepl@i Thst i or 264,

cal brati onoimPR-POB KOV PR e 55 o S ogBe SRied B8R G

anot her enbegt poont TostdRQ04 iauEalétEli)e@b Q(mto pﬁO\fldd’ Stealtdf sﬁbtt@ﬂihaﬂ@&nmﬂurs econd
detector 26h, a third det ctor éﬂ@ﬁ} urtgt%jte or 26dt§f)f|gured in
a matrix-t ypeRtEPVIERmEnf ingi e&‘?"‘rt%iﬂed SPregEATYe 165 SR SRS YR Rer ¢t he
first detechsywitbe stljet sREARE AedRedted gé’r@bauytunemt hotnichictati€al.orpa2ame or the
fourth detector 26d_is conﬂgﬁur ed to det ect a oﬁorr.et.ri cal Ig éeadabl e

cal i br at i onNNREAS3Frdhead H8#b 2 e dRlestree r“é}‘r@l FF RGP LRPBPE

configured jeergigdcect light fromthe matrix or testing area of an anal yte
concentration neasurenent device. In certain enbodi nents, one or nore of
detector 26a, 26b, 26c, and 26d is configured to detect a photonetrically
readabl e Cah ge&%{a Q0 By ERRMLAAGANL BohehuRl MeRBbikx: DEOQE3] Fi gure 9D
shows anot her enbodi ment having three detectors, a first detector 26a, a
second [M&6kct or 26Hesariebdaboys, the suleiecs dtventipgeay kegred Witk aerlYS caneeriraitgul ar or
non- | i near rLLan t ect or
26a, secondlarll e{&ec egF Héé%cﬁm%{ 5’? %{;r}d&%@tagg&?w? s‘?ﬁrfxi‘?@élh@%%%ngﬁr%agﬁ%et ect a
phot onet r i cedrcyntratian aleharanadnt Bevades ore desriked gepenaly codiSaPatent Mgsd t he

remai ni ng detectors are configured to detect light fromthe matrix or

testi nggﬁ_rlgg of an anal yte concentratkon measur enent device. In certain
enbodi t one or norel of detector 26a, 26b, and 26c is configured to
detect a photornetrically readable calibration nmark froma contai ner and a
matri x. [0084] Figure 9E shows yet another enbodi ment of having nine
detectors, a first detector 26a through a ninth detector 26i, configured in
a matrix or grid-type




arrangenment, where at | east one of the detectors is configured to detect a
photonetrically readable calibration nmark froma contai ner and the

remai ni ng detectors are configured to detect light fromthe matrix or
“testing area of an anal yte concentrati on neasurenent device. In certain
enbodi ments, one or nore of detector 26a through 26i is configured to
detect a phot onetrically readable calibration mark frorr}\@ Pﬂrﬁ af_lp!:eB 6and a
matri x. [0085] As is apparent, the nunber of individual dé ect of s and t he
confi gurati9ns3 ey 8Qfs BEPI9YRE qf 80 CofMhich a?éjlmrﬁmncgﬁ)to%%cﬂﬂ el may vary
as approprlate e.g., may vary pendi ng on the shape’o eyana

concent r at i Biguiesksiows |ﬂ@ﬁ’efmp1Et1§a\¢mbedlm@nttdlamarresamdtl\l_d:l@lb\vgﬁisﬁﬂm anﬂMet y D .

Nu. LI FE-05 er..of tes |ng
areas of thce%nté%g a{é}? ”3*’*@%%2% etqr V’%lr}%nt‘eggslsusrmmﬁe Oré‘Svagletheé?@“ﬁ:“éfﬂ“%et ect or
of det ect or SwhrtajloRGrissicapbid @nodntddbesitisngnent denices e pedanglyl hgibtup €. 9.,
diffusely r stick that the detectors are photodetectors.

e ct e
[0086] A fe%\r{qt Ftég%¥ollgwg1g§ggjpgl&etntsl AV })&’r%e‘f"ﬁ’éta Sé‘f’Plee%léetag‘B‘ﬁe det ect or
of the det egdnfosAidn dotisBoverRaliu@ciafal dghssmehtNGal thEibAlly i8elfdes ok bf Ms&! Y
reflected light, froman anal yte concentration neasurenent device
cont ai ner, WAEPS siighanaghexidajiop sizpelaredicig syian enea supgert clsmantdd

irradi atlngctntﬁ RQL Q6 DERNY EGalh%rk lye 1gal i bration mark of the
container. T ?Yﬁgs regaﬁ}? rtﬂ% ét ?‘gg‘g:go?t%ne detector that detects |ight
associated w t h a photonetrically readable calibration mark may al so be
referred to as a cal |ﬁ£t§t| on detector, where a detector that detects |ight

froma testing area nﬁy—al so be referred to as a testing detector. It is to
be undfrossjood trMhtrbdﬁexsomHg/oﬁ dnnhéramierial vghith@bvidégs alsaaapdrtfmmdxedahmt or of the

detector arra to detect,th

cont ai ner afﬁ*a%g?fs Iogglgtmgg%ﬁé’r%quﬁlé‘? 5 é?r%’cqeﬁﬁn%e‘ggg%“r’rfas i ﬂ@&g}ac} g(ﬁlé?bég}tbmlgl ght
from a testérfran@gnicwheiuet, .6, uhahmlcﬁtdaqﬂbdmmsymmgnﬂ begtueing s@dfent. he
detectors of the detector, ar to detect the calibration

ay, are confi d
mar k from tHerEohi&PRigurediy pFﬂi’X“? 3! H%?ﬁlo{bﬁcg%betﬁ‘é?m]ﬂé‘%léﬁﬁ‘ia lepgg-» E’é’(’%onf i gur ed

to detect |digghtatioh@m bRati@Stor e dele@fon MR IBhEEH¥BrbAE fRbducOprotii@d B¢t ect or s
may be configured to _detect the calibration mark fromthe contai ner and the

testing ar e MARRPTIOL Rectrai MefupinersHEcpHot Biteths RiFrI9catenmabPe cal i bration

mark is a difgtdcReized@RitheRbhng, HQAGBRLEMERLIenRAGKd FMRAIORe S GANE AlRET , Where
each distinct mark indicates a distinct, respective calibration paraneters

used by t hetretpperefTonbvaich lighias dnesiesrie determng palricpapingrabon. ep Wl bon mar k

may be ”adedéébﬁﬁédriﬁg}e‘ﬁ@r a@am&mmg{awgqm&nﬁatmaﬁfsswmaqﬁému?d flGv
photonetrically readabl e calibration mark nmay be distinctive based on sine,

shape, the Havshiit a6 Pravides syffigientvgkdspagse far @apbqﬁrrla%hrﬁﬁnwaf theagral engt h of

detectabl e ,%aogmn é}@{eﬁlftwiae hue, A%hﬁﬂbm,dlf?é?&ngﬁﬁicu metbbs{mam &tfsr, and
any conbi nati on théreof For exanpl e, the calibration mark B

gradati on oxﬁsee@w@mouéIanéhtaértng}w@raswsesvhw@rmwsmdrﬁfﬁasrsteanmfrmtmlsar
pattern of & fAGKn ndqhmzet Shde PJpBeerHLtwe%atﬁaes 0 1ABIH6S are SHERNAS 8, NUMber

and/or letter or the ke or a series of distinct marks, or any
conbi nat i onthese dﬁﬁ@rlh@é@ﬂ@ S. RetentNaspgaPeA60; 4H8.666e,355,346pt 9$9a$5?4ty of

vt ot cons 464864 31396 sp 15 A8 401« Ae90L &1 Pl B2 1005 364 oL 01
advant ageous ’enabl’es’ t et ection o such & variety of distinct
cal i brati ons, ﬁm R&3; 5|71534285,96,452; 5,780,304; 5,789, 255 5,843,691, 5,846, 486 5,968,836

and 5,972,294; the disclosures of which are herein incorporated by reference. In

principle, the nature of matrix 3 is not critical to the subject test strips and therefore is

chosen with respect to other factors, including the nature of the instrument which is used

to read the hollow frustum device, convenience and the like. As such, the dimensions

and porosity of the device may vary greatly, where matrix 3 may or may not have pores
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Atty. Dkt. No. LIFE-056 [0088] The at |east one calibration detector

detects light froma position on an anal yte concentrati on neasurenent

devi ce container that includes a photonetrically readable calibration mark
“appropriate for the I ot of analyte concentrati on neasurenent devices
contained in the container. As such, the at |east one calibration detector
is one that has suitable resolution to adequately deteck éh

photonetrically readable calibration mark so that a caIlHr LN E R may be.

i ndi cated t fr net er rea detected
by the at Iglgcg(?r O[% %?at bisn "B getr orze‘s?n 53‘:1@?52’8% Pﬁ%‘ﬁ%r%lo\?ari ety
of factors sutdmasr pdsras altﬁeedema‘cubmfegiahotrms mettefmlsaiotnywmelaxdatbb(e i@l iebr at i on
mark, the p rtlc ar detec or enpl oyed, etc. 9] As illustrated

schematical %F’“Ffﬁe Yagtragd s ‘Wetpﬁlyfr@fse?%rRP spido x% rifles, calibjoge e net er 100,
the subj ect am%ﬁﬁ;a@bﬁ%d fRE hikd & fe TRO RS iDRLAYC? S nBf beODSctBhalRE & | 1 ght

pi pes for inmagi n(% reflected Iight from speci fyl c afeas onto specific,
respective E@tvbdét‘éfrC@VﬂlPWﬁglﬂﬁ'@‘C@@ieﬁlt@t@Bﬂ@%Of‘,@ﬁwr@m’ﬁéﬁntbérsloﬁﬁlgélglﬂﬂlght froma
phot onet ri c?ll bl e calibration mark C.positioned on a container such
as contai ne S to at | east one calibration detector, shown here as one
detector or a fi rst detector 26a. |Inmaging optics 28 may take the form of
one or nore |enses, |§- h i pes ol mrrors or conbination thereof. The
same or different irrag}gli"rg—g?#f—ég—%%%%ﬂal so be used to image reflected |ight
from a[aessfing arneﬂdmﬁnwmambyhamomm arafljte ormeastoeiesuredeyi ce onto the
appropriate dete own here as estl ng detector or second detector

t
26b. ' [ 0096 fgﬁéﬁr “éCd‘E CRBREITNGIR REMAF'S §T P e AP NUH S BH Ve

cal i br ati ngpadia®k edeassd pmu&thﬁrdaﬁdntsé GUh@presned oMmLlyieCRhicl déteasadl e
calibration mark detected the at | east one calibration detector 29.

Cal i br at i onPTPERGiSaplr ?%déé%WaI‘hV“}i’uﬂﬁleaf“&Ytelpfﬂsgtjr”h'théasséXeldéﬂfPP eufiler the
control of &.30ftdedsEstRpO HeAMe BPFofeiSntess GUhd AlaypRERMATHEM O execute
all of the steps or functions required of it to receive signal fromthe at
| east one casspdirtedieen cqurlenttyon npagvaleallypitachedio ableast ¢ eartion ghie.. th

particul ar ﬁﬁé%i%%%fﬂg &ﬁfégsuramt SRHYanUS, 3¢ I LG RBSinlE FRAHEN o' O
provide a calibrated dnalyte concentratlon measur enent based on the
calibrati onsm#aamﬁéb'@ﬂ@fmmm&t ed by the calibration mark. In other words,
cal i br nmea | ithm
stored?(Sd gFhe rrenlt%ec%g lér%mga?g%r a’u%g %Qh%d}g;ﬂﬁaﬁxﬁ %é#lgtg gt?teh% %ggl

cal i br at i onprednding fysteneis anphayte tméat@aISIgbalam@mmmvﬂtemaﬁy peedyie peidetive et er
to calibrat : r L to use
2 parti out ap eprarop b BAARL R A0ARRE eRaclpabELRR OB BREn B L, O
LFS-185 27 analte yoncancanmn Mothe kAnfie BS6rivhdl Bmenalpit isorxidizadputoat pomorel nt egr at ed
digital circu 29 usua reads .t p o) n el ement
such as anal'0 ﬁ}’ lﬁlenz aﬁs %93?%%5“9%%\/\%%%&&%%% e:*{“gﬁ%gﬁgsﬁ %S %r(r)m froma
det ect or of pltobemdmﬂecioom cﬁmydtyogérnpemxmﬂeg|Tﬂ1ahy®‘0@maieroxmcos)ﬂ1m crgplyyed in

l'ib 29
o ovi de & CAPvET RTEFLRaESPaTHERBa Ao or il Flkab SpRbERR RRGECORCY, OO

phot onetric aielamonﬁaﬂaibdeetabla |ptdﬂlﬁéttgematéﬂiﬂi)kth8 pgnalfrmaasmmg tsyeemgnizl fee
concentration ure Vi ce us ter [,009 29 is

t hus capabl é‘gﬁﬁqe epﬁeggtﬁs H’gt%? Wgo?%?g?“aimﬁe £ the‘ \/\/éAy‘C‘SSuélh ok an%lyt;ég on the
cal i brati onogiasten sign@l profleffgitegs prasehhia tmmdnomﬂmmm mmwmmeermnmf t he
anal yte concentrati on neasurenent devjce B t‘]cﬁ E rTﬁ That
is, the cal FMSPYFSTEAT ARATS 2feioLaapIth © ?ra"cfeafﬁe PRty %gCBIPer% £5° élane or
nore conpongRfifeinglystemsOf the neter to provide an accurate, i.e

cali brated anal yte ‘concentrati on nmeasurenent. For exanple, the cali bration
means [@958kpabl eAbindicaler igbeite; the hydraesaperyids batedisteaa krspdUsE TEIEPS) t he | i ght
sour ce, : QB a brrdsh&Hiing Shefhtor etc.

(2) the photo}rutlg'l'tg(rzlﬁltr:ﬂ %étg?t%giddegme anélﬁglaﬁ&lﬁﬁgbset etg 3) the imgi ng
optics, e.ghydrpgamipeiasidenys., th@ernsunte?l@ydrog(em)verpﬁée Fﬁab'ﬁ@fﬂdé‘éfééﬁor(s) e.g.,

t he al gorlthm used to conpute anal yte concentration, etc., and the |ike. By
cali br n]% san algorithmis neant any,adjustment, change or nodi fication to
an al gorlt mincluding, but not limted to, selecting an appropriate

al gorithm nodifying an algorithmfor exanple an existing algorithm
incorporating a variable into an algorithm etc., or any such adjustment or
selection of an algorithmas is necessary to provide a calibrated anal yte
concentration neasurenent, i.e., an analyte concentration nmeasurenent that
is nore accurate than one determ ned w thout calibration. [0092] In
addition to the above described neans for calibrating a neter based on the
part| cuI ar phot onetri cal I y readabl e cal i br at| on mar k det ected by the

I T o, o o o o ~Ne~N



means 33 is generally a digital integrated circuit 33 under the control of
a software programand thus is suitably progranmmed to execute all of the
steps or functions required of it, or any hardware or software comnbination
that will perform such required functions. That is, analyte concentration
determ nati on neans 33 is capable of executing or LFS-185 28 Atty Dkt
No. LIFE-056 followng an algorithmstored in the neter RS g 19%9 t he
concentration of an analyte in a sanple. (Digital mtegra’te CUI 33 is
shown in fi i d circuit
0. ‘but i n CeFPArR SRiRAT R & FasRERanan oL SARE) ?J#%C'h@hﬁ%&t@%

det er mi ni ngfitshenzyorecendssaaily depeods caartheammthryt)étheanat}aty bbxegtltseyesiammsi nt egr at ed
circuit.). Inte atedwg ital circuit 33 usual}lylreads t of a
Signal  convBFLTAN LRI ANLRN 48 WACAUFETE! P AT {Er OFFris ch

converts anaguhat @gplsdogd)adholdsers] axdadeqahat tRfantipe ideiasteds)),alday to a
digital signal. Accordi ngl integrated circuit 33 is cap abl e of carrying

out all theo%fesssWhee desnp tet‘éalﬁ@e'toé)r et oxidasg Q“ﬁ‘re%ftté%ia’ﬁ]ﬁéf pliecteneeént rati on
measur ement thellmecgtﬂeabﬂdﬁmg% RALSy usk i HBRERR 6t§er%ﬂﬂ?QL 61 ﬂfer#%r@g the
photonetrically readabl e cali br ation mark, together w signal, detected
from t esti ngnawrets tdse ohekikmathy e ambmexeaiﬁqbﬁﬁr@lﬂo)ﬁéalsl%@mntbwlwntse to -
conpute ana t may be a
i g tal i SorEaaRIBI RN Ban Ot FERARCANG, AR TR By

oper ati ng pdagnamof Emcose)camqahteanoprmgﬁmmmeokaglacmmdgseBZrhagt;accsb ore

cal i bration_i.nformti o tin partjcul ar hot rical.l readabl e
calibrati onoﬁa?sﬁénayl'-gé fatrie 3 %]W@n‘?ﬂ’e VARG }%n% %&tf&nga ®and sof t
copy forns. sddaualep'ergitlus Bigér dtIPshliatllluﬁhl, smhaiyntﬁmhy pevdacddi qui d crystal display

(LCD) | jght emtti di ode but it y _al so be a tape

pri nt e?d’%giudi bl eAs"fF‘é’ﬁagnZyé’te Otfﬁlée 7§ bpma}%ﬂgéﬁstfr@é@ﬂ]befﬁén@ﬁ%‘] B i nvention
al so provi degalymk edsniasios et &fedr ﬂioMnthlaﬁonC@mﬁxﬁdsaﬁﬂoQﬂ:leQ:f:taBl& adiattihe in a
physi ol ogi cal sanpl e Hgl ied to,a test strip pecifically, the subj ect

i nvention pH&PredeceREPHEBRENRSFOXis: Whets Hteﬁﬁ‘oamc?éIdFtB?téltlééIm@B?fé@ﬁtsr ation
measur ement Mgl i 19 fthidfeadilal lybﬁopbtﬁoealnghﬁb&glo@ﬁtdrggémeeoﬁ&ﬁhmd to an
anal yte concent rati on neasurenent device. It E rent that the
order of stefsensf Thinsecoubnayme iegeneraly %ié@’@’tlﬁﬁéd’“lif‘é‘? Eﬂlﬁ gwr%éiaw ered or
modi fied, vhefge: t}ta?sc%ftﬁ em% W%;b&ohaasfeqrec%ﬂmt@rpyodtusaooses only
and is in no way I ntend e scope of the invéntion. [0095]
General | y, perexigpseend @b@ﬁie@é aﬂ%lggsdlew@g P@I@@dﬁwﬁ\?@mimﬂnﬁrﬂ%ﬁlliﬂ@eéeaﬁé dssoci at ed
Wi th an anatyte L r Ngofieébagocont ai ner carrying a
photonetric Fyv%ggf@%ﬁcgﬁpgqug%?%n%r§gw | east one detector of a

det ect J)Q%é]rray dBteee‘ﬂlsat@tf@nm@gﬂd)wmompewdp,yegeﬁhﬁ@teé, Farnesrthatiagreither k from
the anal yt eg GO ERhAESF thel, Lgetrically
readabl e ca ﬁg?(gtg{%e% ng&@dlﬂg usgggggﬁrpéjgﬁ\{?ﬁatl ng L‘I'r:g;(5 8t 0)HJMAtty Dkt .
No. LI FE- O5rodwme aprinditater dycmt}mmlantbs ligMSpe@teﬁergmnfl@hw&\r@gdﬂaum met er

and/ or used r. t I g area
of the anal %’ft"‘ié co#tglgn a't'nﬂr d’ﬁ/ ijsOCbS%@r’ﬂaéntgﬂ% wﬂ%?eﬁ&t%?ﬁ'é{{f ﬁo@@atgﬁ@%ﬁﬁ lyte
concent r at i tha sareplg oy thtch@snpgtmagmhbsodalstryngi)ea"ﬂabixgilmdlfprbm ef thomdmatok nay be
|ncorporated| tot e rithmused,tp det n ration,

i .e., the cary By lgﬁd#ﬁg’% {%mduarwktr%ss tena?{; rrpductq i Q\(l}s{énl%ﬁ%%pj%ggél ed into
t he cal cul a;tdlmnﬁ" tlurstesimtg(mdée)tf afemumbrnrhe Thaetns @rdey ahé mstlr@‘reagwnamhvﬁ@te [ 0096]

A di | f eat f th i t th d t St t ect
AT T XL SN

calibrati onaeabﬁespg&aubm?ﬁnml@; cont ainer while '"the renai ning detectors)
of the array are used t t

ect sig g\i omthe testi n? ar ea of an anal yte
concenl®082} on neREIGFEHERPYEYS I6a! aI’“’o‘t‘se éﬂtg?‘f RS h RO PORACRAEIW nat i on,
where in cegfaihR-@SHPeHTERbhopAE: flbstidRdse Chelcemboient gtstetrteena@dee@@mmar ray
detect light fromboth a container and a testing area. In this manner, a

user of theamiges, ceongiedlcabrls.sainen e Yeogidies, sydasdstaaetinf benrrédeetithr ati on
process, i.e., calibration nmay be perforned automatically. [0097J To detect
a phot gpg_t]rggcal |y readabl e calibratiqg nmark positioned on a container,,



the meter is first suitably associated with the contai ner having the mark.
By suitably associated is neant any alignnment, coupling, nating, etc., that
positions the calibration detector of the nmeter and the calibration mark of
the container in a workable or appropriate alignnent such that the
calibration detector of the detector array may read the mark fromthe
container. The manner in which a container and neter may be associated w |l
vary dependi ng on a variety of factors such as the partf8uP49rNonet&t*6and
cont ai ner 0098 re 11 .i strates,t Process \her an anal yte
concentrati nqaphe&ggucrolélwgﬂglgé‘é\ﬁngé”‘%%% P¥7e Wh‘§B %Pé“pc%ﬁltéﬁwgr P of Figure
4, having aMBTH oerblativ€akd for eeagadIheseChddld3Eaini 108, mnkAppl;sdahbxs)B&de the
surface of the contal ner is mated with a neter_such as neter 30 of Figure
SB. As showh®PR-Hioglicarppmpteddicesimby witgenss), gf 4- ?r’@t”@?"t%”i‘%aﬁdﬁ%ﬁatb@rd into the
top, open emm%emysﬁareﬁ]an@émng’n%rgmt rldoﬁ@l' Loh; Jg%@@amr@ ‘.f%{%e in this
enbodi nent, is positioned he top surface of ver the

cal i brati onalagho orrmymbtec @r@élphat@méhh)gies@rdnmplerydwoeompamqmmys@msase3N| Il be
apparent. | n d .jnt o container
21, at Ieas?‘e{ggfggg br agﬁoénneé]g?rélg%gr y(éltru?hk’r§ |ca]“zlg'1ﬁ§) gﬁ}%meﬁ {njrk a by

i 11 um nat | n@nnteharlamankbe\n,zmhadxd @MA@)MB&‘H—mernbmgdmhm 3l5-gbklotEs- 185 30 Atty..

Dkt. No. Lf 05 eref om us tec of the detector
array. In F?@H ogic atcﬁile(%%é’iﬁegr) H?Iéf ﬁ t&?ﬁ?@”’&?‘“‘@’ﬁéﬁﬁ"’f"‘l t,
friction, ths@ﬂ'&%ﬁl beﬁ&nesm@r&%lmms&lmt(m}r@a cERBMEN AR BLYi RS- 1enp! oyed to
renove an anal yte concént rati on nmeasurenent device fromthe container

during the WRhBalspepripgicasid araenign (HYSs deseiy enbrdmenty e dsreenie rati on
neasur ement p@AYSER AGRNE lAgelal N the container on distal end 32 of neter 30
simply by engagi ng groove 34 and indentions 20 while the distal end of the
met er [@63Ihsi de Infyst ¢beiteaibadimentcignadipiegheing LyREmS thaprrofivpgdl fuseestant anal yt e
testing aregdi&diesstods: ARleetlnp nol- mlhﬁes&%t guhagzaﬁaeoyg mhugf-regcenpm tioning of
t he anal yte concentrati on nmeasurenent device are formed In a single
step. [ 0010®ickgraund) rdydre eapinydd, memasﬂhm@:acab@dnaIﬁlmhgaaxesuﬂomgnt ai ner 21
has phot on¥g I I 1 e exterior
t her eof sh%é\];ﬁuqﬁelﬁgwafgg;%pﬁlgF‘gn?i{er%p%%l; iélgpsf en;é%u@&é IIaé\/aq'g(lcli Q’bllngged bott om
wal | 41 of w=say f@xibydrbgentphrcmdmnd\me,Pemi@se. B‘DnabﬂiCiJlBgmemSAyl(w&ﬁaﬂ@ﬂd W th
bott om wal | (fobl 1€ 0., frictionally mated, snap-fit, threadably mated, etc.
Once mat ed { gether, calibration detector 26a detects photonetrically
readabl e calibration mark C2, as descri bed above.

Support Element

[0064] As mentioned above, matrix 3 is usually attached to a hollow frustum shaped
support element 15. Support element 15 may be of a material that is sufficiently rigid to
enable association of the device 10 with an automated device such as a meter without
undue bending, buckling or kinking. Support element 15 can be characterized by having
a smaller end 4 and a larger end 17, where matrix 3 is typically attached to the smaller
end 4, on the outside of device 10 or on the inside of device 10. Optional lip or surface
16 provides a surface to which matrix 3 is attached using any convenient means such as
adhesive 18 or the like. Optional indentations 20 are spaced around the circumference of
the cone to provide a retention mechanism in conjunction with a groove or slot on a
meter.

[0065] The above described hollow frustum devices may be contained in any convenient

container, usually a container that protects the hollow frustum devices from damage such
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[ 00101] Figure 13 shows calibration mark detection using a neter configured
to read a test strip. Meter 60 is thus mated with test strip container 200,
where contai ner 200 has calibration mark C3 positioned on the exterior of
cap 202 (see figure 14), for exanple. Once mated, light illuninates
calibration mark C3 and light is detected therefromby at |east one
detector of the detector array. Container 200 nay be mated with neter 60
usi ng any conveni ent means such as friction, snap-fit, Et¢DMAVGLIFECX4 shows
a cross-sectjon take ong,,Jines x-x of Fiqure 13. [00102] In certain
enbodi rrents,asﬁﬁxgmitgna&i é’f'cgH%dléﬁqﬁ’aoivﬁﬁls%ﬂm’\%ﬁée %OSH%‘%P?WF Wemsasur enent
devi ces) is devicewdre b@d@R@d @f n€saing cdhidber FigOreIShYRSa ADsBscbli HRENSE L a f OF
exanple a cartridge retaining a plurality of test strips. A cross section

of an exenplTSESERADYUIEND 2blYt8 GolseriraiPs BEASIHRENE 4P1i6S cQpieing02 )i, 65 Shown i n
Figure 15. hifoWsth thiad] AEiS, b ihPhR 4 SuligREN i dge 90

t hrough di spe(r)lsi ng_]oat’l et lQ#@?kr@%ﬂ%ﬁést a %qur@ﬁ?t éﬁ%}/%g%g}ﬁ{lﬂeps 80

hel d t her ei rofiegntrajmm meshermesieicesay rifeinad therepl, ishedtisgitrotmkingal | y f or
exanpl e whe ' nser i s operativel ociated or, mated with a neter
or manual | yQP %ﬂr?g% ézgfg?lrb %ﬁoawsfr}a’t&rj%gﬁi}lf}e 8?“°§’)c()trrrag%§imr?6 uéerﬂes”g evé%et‘ioBW}“eé?b. , the
mot i ons coulbds wpend 2 rhrough uhich fstahesalgtddsht@maimm mbBudnsfneisiess H¢ t he .
li ke. As such, cartrjdge LFS-185_ 3| At t Dkt . LI FE- 05h 90 i ncl udes a
test strip FH0ERE i‘“"e‘ﬁ‘gﬁ"r@hlo“éﬁ' eP%?‘?er?Pﬁbal glags Ff’g‘llfyq%yéé? 23 PorRrpvigt of

di spensi ng geHldEbubdRntialyar &l stTRURAES irBArBdR iMsid¥RYn @MY DY 11a1Y bE BFpAmt ent
mechani sm such as a spring nechanismor the Iike. /001 U3] Figure 16 shows
a cross secthAherhadiaptirsigeanlyiheapeenyaben PEFATTSH! i coTanehaEdA and
operatively fiBlooel WichRs BkfherOhaldrOiof Bnplext hat calibration nmarl: C4 may
be illumnated wth light fromat |east one |ight source_ 19' and reflected
light may be detected therefromby at |east one calibration detector of
det ector ar iay o38cs AMGR ERLEMAL PReRbKid Do fet ected, test strip 80a is
di spensed sUch that It 1s operatively associated with meter 60 so that it
may be [0066Linmi nat Aslswinméried ghoveathd sutgéctt axyeritbn| frgidesropiicabenadige ect ed t her ef rom
by at | east r of.. det ect or L. L i oncentration
determ nati 8%%?&% ggf:ﬁggln?]g%neosnt&egfté% 1pe"8 gg%ﬁs ?rg’pfg{%sgw g&%’%ﬁ%ﬂ cally from
cartri dge 96ncemtatiat edtapyerhdéne devdews el dewfminangtthe dyeer3itibn aofat eattene 60, as
shown in Figure 17. As. sho i_n, Fi gur 7,.as cartrid 90 is renoved from
neter 60 ingrfailygeﬁllar%f%llozoﬁm\é?sat“f?”g}:{%d\?\%),]fh aengfy tes‘[aé)rn f%ﬂtrgggri rgeaﬁﬂrseﬂqéaat out of
cartridge 98evaced operatively aligned with meter 60. Such net hods

advant sly sure that the test strip.th i.S. di spensed anpd .aligned for
use Wi ?@%?ﬁe met €1° TRICHARHR P WCFIEDJ?CZP%{?’@E?“@ Ef’ﬁémglé eiag[rgﬁi%io?ﬁlﬂ%ﬁrk on the
cartridge thatkcelfasillutiiiatibg @ photemetribyllyt teaiabietneark oh an adadhee camoerdstiobecause a
test strip is auto ically dis ed fromthe cartridge when the _cartridge
7 enoved, BRI Sben e PRORGA it P e RO BB HERA R AR be. one
that is cor teg siipetlatik bdsotibed 6amhied aiith aie maek wheadhdlighreduece By beSieh acti on
may al so be acco i shed by the user, as wJ] | be ren uch as by the
user pushi nHfT¥ %gﬁjif%?f’%ta dF%‘(?étof PR ’Bar’lfet“ﬁé’fékllte%sf o 3%%)&%?&:}%%8“? o di spense a
test strip @aﬂﬁ@raﬁlﬁ@ﬁ@t&%ﬁ&o}’xﬁ@@%ﬂtd Qfect Hight t&SEspsidingdtowhd photdnestmatigr . [ 001 04]

In all enbodi nents, the calibration mark be positioned el sewhere on a
cont ai ner o’fea@z}?ﬂet‘iailaij‘é‘?“ Rarksgrdipt lef‘%@“?r‘é‘f“%‘{%}/eﬁg’é&&i B ddn V&Ctﬁ%fﬁcie cl ude

nore than oRg:#RAS theleBtiStirBa smtanhl'?&%nmyam thédsbr@inBt @ dic & Rehefed e @k ed

through a first aperture for_ detec |n% a calibratjon mark and |i Pht may be

i |1 um nat edMaFfdletrtos sy de confeav ta deee diglt FERF RS Qe aRYeBETRYY i ght from

a testing aleapif .fpkasth Bﬁf:kr dngao Eﬂeﬂ &'&'l%ct%mgﬁlﬂ RN R teshiNBEHNOf APkbKE OF one

or nore |ight pipes nay be used to direct, Tocus or image |ight through an

appr opri at ecoapentiatipremeasueemend 3adB] Thewsuhibs!t raerpE disperlule ngapeion calibramsi s

suitably assoeci at i th ont ainer t tri eadabl e

calibrati onﬁ(rg%rsﬁon?gog{lgé%eg ’eagpeﬁggafga ecteé)?:[}l grnp%% th %@ O&é?%%%t%:}gdar ray.
photometrically readable calibration mark and means for determining a calibrated

s
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LFS-185 32  Atty. Dkt. No. LIFE-05G As such, light illumnates the mark
and the light reflected (or absorbed) therefromis detected by the
calibration detector, as nentioned above. Light of any suitable wavel ength
‘may be used to illumnate the calibration mark, where such wavel ength is
dependent upon the type of calibration mark, the type of detector, etc.
wher e wavel engths of |ight ranging from about 400 nmto about 1000 nm are
typically used. In certain enbodinents, i ght of m)re t AEh P Wak-R16engt h
is usedtoro rtr%tef thle ghoto trrclalcp;& EJ alibration mark.

[0106) once PRI Sl PE Ry < n ERar BRRE R B s Frto v b1 de a

det ect ed catérkemtdtion nsdagmahern dadicd. $n fuethad REerthh P bitgast akvefirhi Mgy on
paraneters Qr settin of one or nore conponents, features or aspects of
the meter. *rfh%wmraémy NeNUARIE S HSBRBI ey ICeandsnIgingrs chriigugrdds costait he
meter 1S cabidiahed minAlidRte dudiazed Ry IdR:LAbLYRY, O BRLIddpnt [ T1ed as
corresponding to the particul |'dr anal yte Honcentration measur ensnt: device to
provi de an agduertiress axemplaricddvides atthlzbntaawasl@atté)l@ﬁnmmeawmaﬂweeurbwmasurerrent

For exanpl e f.ol L ow ng.na rat ed accor

the cart br ab S0l T Rotdf i bSHs0 Be SRloaiforif pids i B H a7 P ghe

t he duratiom lﬁf‘ut |theg;hbpe afeipt d‘[lbjeettlﬁventl()rZ)T}ﬁnle iOWilny Hpokntthe aphed ﬁlﬁettyl' ic
detector(s), g, %é of fset, etc. rt%helmaln opti cs,

posi ti oni nng*rna lfscongenitatiop mpasuppaent %%Cﬁ?a %%Hﬂf(eé%co“ ‘ejed t%%étﬂalsgﬁh t hm
used to conpilfe 8otk tRiol PRERAEH G HONces@h&r as t@D&ripHgnd dokBspoRYingal i brating
an algorithmis neant any adj ustnment, change or nodifi catr on to an

al gor i t hm i FRAQIBETRET testpirippmay berbsed ovithdhe SBiesbpYHGORN appr opri at e

al gori tifypg) modi fyhg Aty tRd ﬁlgfe'cltrm&é%ﬁ 5’1% d@ﬁen@?ﬂg%'aﬂﬂrl%%?ﬂc%%ch as
|ncorporat|ngavarlalelnto an algorithm etc or any suc ust nent or
sel ection ofheawearg‘@rmﬁlumcascqnyatmmwﬁyemtdiewwseréwah @&Immrattbﬁd anal yte
concentrati UnLe cgnt nment that
o more accarBr e phanTacon e Saton Mg BB G AR AL MM bBAR RN, 1
one enbodi mewters ofghesubgsat inberdion ere smtileud@ td bt gcrrmbrn wgasibasedalipdy a

cal i bration_cod 20,8 in.,an anal yte
concentrati o(r‘;lly ag% r’la eI]% i afE;aosrul Qe e%%llf:aﬁél éje%]rflr%@n% &%%dnrﬁy the neter
to conmput e amk ysmmmmmreatuadpfro[rﬂmmﬁm]o urto aigauorO(arhrrerhet\methmm@rly has
been cal i brat ed, t o) e nDd fied a

concent r at i BREREL rﬂ%é?nﬁ? "H’g 3?8“&8@6‘?1? Pec A “éBﬁﬂp fo"é% a%o gﬁ&@é}t&aﬂguﬁed

ete., if neeessmand the beckiedset dlagmettr sp&alyg ragedrdm eut he meototahont80 moh f  not
al ready perfo nmed, No. LI FE-05G anal yte
concentrati 8N Wg’é?s‘ﬁ}’?ghlé‘l: é‘é‘i}‘r‘ ii“ﬁ“é‘%&g‘&@?g‘e‘ad with the neter, either

bef or e j0r69pf t er Dikywise) tbgs}mad: oﬁtaermt@ecamaiersmulrvary Whareemmha;id}ﬁdrﬁﬁirgel\/br e

of “an anal y PBRBBHEE Pban TheARLrEhEE e e T S e

concentr at i giicii@asuloTend], sdexmt eEreblAatul 4QhdRs{1MB0sh dthertshpes adeipbsisttild 4n code
used to calibrate the neter, such that sanple reacts with the nenbers of
the signal PrEddieh ﬁi}”@ﬁ%"%‘r‘ﬁcﬁlpkﬁé #Whtrix to produce a detectable product

t hat iqomro?sent THe &ibjcatReiets vall QPR NMeifaiRl déseribdaeyitieteréblce BPBEIRuRE, €SENt i N
t he sanpl e, as described above. The anmount of sanple that is |ntroduced may

vary, but gaherdikepumsibaereieahikasompornts %réea?sespAr PErPEGIYEMFM 948 about 5

to 10 p.|. ThenRayRh®osmenPs o bjeaduasd cta@cemamaraereaarnh@ananaére@ iof the
anal yte concentration neasurenment device using P/ conveni ent protocol,
on

where the s&RPITEInFREUIHEA| h]t@é@@éodlalrrto%@r%%hwer Biteheonfepration gigh 2
I ntroduced. s&@%%%]m é\fﬁrarfé'a@%a{anuarsﬁ&_,hhmarr?&ﬁﬁmméalhﬁﬁamm&ea ately

calibrated according t
mate with an analyte concentration measurement device container such as the type of
container described above. Distal section 32 is configured to mate with a hollow frusturn

analyte concentration measurement device, such as analyte concentration measurement
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calibration paraneters representative of the anal yte concentration

measur enment devi ce used, sanple is applied to the anal yte concentration
measur enent device, e.g., the matrix, the analyte concentrati on neasurenent
device is associated with the neter and the area is illunmnated with Iight,
usually with Iight of one or nore wavel engths, where the order of sonme or
all of the above-described steps may be reversed as appropriate. (It wll
be apparent that the nmethods nay be easily nodified to des&st Nb.iLgiEt056
transmtted through the matrix rather than light reflected fromthe matrix,
where such n‘iﬁﬂcﬁilgéﬁcﬁh%ﬂ rhoyuisvad thay atoHewv fannraglyiesencenpetrdnment at i on. ) The
| i ght source i Lhat e the I X r different

| i ght sourcemgagg miegt dleHCg?fsrtlsa neorf%cé’l]g%{l ?%ég%ﬂ%gggg%%@ﬁ?r%ﬁay be of the
sanme or di f fepegdmenavidhdngtibfson. thd drghite ¢ohceleidot @ebshreoent deeicamtim x, i.e.,
the testing or rre?r%u %rrent ?r ea of the analyte c&gcentrgti on neasur enent
devi ce, wher&8O?Y§S ﬁét & S RS FTAN SabASIBENTS ORI EYS P'BY Sharess e Bifcet he

matrix and |drghdovid $1M RAEIR/AARY chiSavi§tvest 84 af eRoANRIHh e & de,@f the
matrix, e.g., the side opposite the sanple application side, as is often

the case in desioreney 2ha Yaeelighd ispagieqted thewsharesyreehiemto Bevildeation resof i gur ed
as a test sty ] j f jng area of the
mat ri x, whic Ftl%@oﬁ%?%ﬁ%ly@ﬁ%&eg@ggl?%é}fgggg@??@&gpﬁﬁ etc'? CeEBﬁgtE&rnl x from which
sanpl e i s app¢asedmefitGBtitOpparitiyhly alignederidcthe thefer and lighefromshé cagibaatiem by at

| east one de t f_the detecto [n re i i tics y be used
to focus or "E’fl?rfr%élg(g thlgitegshx B3 %%rﬁ%{eg g%ctklatﬁfﬁ ué@%ﬁ“ﬂfgﬁ %%gggﬁgr 4 tzga Dkt. No.
LI FE, - DB671nt 0 t iMeersifedsofihcdtuddetieplbp [ X)) fopledidimg dabemtsvsgeaniidhe atdige si gnal

detected by the appropriate detectors) of the detector array.is dto
determi ne trf@"‘é?ﬁé{?’%}t“ﬁ{?&ﬁg‘éﬂg}‘ é‘ﬁi"&ﬁ‘f“o heai{ﬁSp ‘ﬁ'acIan%a ﬁgptte%tngaﬁ.}ﬂd&(t% such,
the above- dekgliyDequretRedsdifPAVILAD) auedl dobimin@dtianatang er Semeedtsiat éron.

[00111 ] The subject nethods _may al so include determ ning whet her
sufficient SRMPIUIRUL PEass Vel 5powingthe #he matri x as described in copending

U.S. appbyxat i on rehkd 8 GbwsARDAEL 05 8rea20ndVidigtad o1 bFe WiRAbWL €7

Concentration Determ nation” to Pugh, filed on May_ 1, .2002, the disclosure
of which i s Peefensd auiboyidrsitharesd tsgueherhichepnedr merereglipphan PRINSINA |y, Kits

for practi ciBtainBears URtQEd. TR QOGS @& nioaMhciedlight ReprSibk@ Blrolghtose bncl ude
at |east one device of the subject invention. The subject kits may al so

i ncl ude one meRre MBRdOWEA Alopioat ket eenealibration MeEeRETEREIN alosefgusten g, one or
more test sfaﬁmpé,coﬁéeﬂﬁawﬁéaaﬂsﬂemaﬁw&%mergsefata@@,augﬁgd- witlS {Hahak,i N a

sui tabl e contalner that has a photonetrically readabl e mark positioned

t her eon. Theand lightdram the ccalibrationfmark leefldcied|baelethenygk thewppor mere whdewni ng a
physi ol ogi cgh téﬁHPJt@raTn'i?Q exanpl e, where the physiological sanple is blood,
the subject kits may fu tﬁer include an el ement for obtaining a bl ood

sanpl e,[081@h as &iguzmsdeanfl Gshew exsriniagy ambedigents ofalieaniee metetraien 4feans, and
the 11ke. | 8Ol 50MTor LS AUUAGY atkhufh {1 AftSA HORLIAenSRVKE! ON. OF
standard, e.g., a control solution that has a known anal yte concentration
such as a knrodwompspersiseg coolient rati on. The kits may further include

i nstruchions for i t t.leas . i [ ieLy : presence
and/ or Cl?:’%ﬂﬁent r atF rg?)’%\en%?hogvt% aﬁ&’é?s p?%r%gl%gﬁ%ﬁ%ﬂe&?rﬁaggcﬁﬂr&&?gpg%pi ‘%gf’“@g‘m| e

appl i ed to aestsnip)sptleascbaypabdf @itistip desaded eprynt MdeviCesaislagrédifast r uct i ons
for calibratjing.the at |east e devjce usin i.C y~f eadabl e
mark on a cgﬁ?lgﬁ’%worfﬁésaﬁ?fsaf’ﬁﬁgﬁngl isec %/enk)%tgoﬁﬁe% e%?g(gﬁ§ z{aﬂ esrﬁ%ért‘ 'rrél e, such
as paper or dpphgtcatbe £light eAsitisgidibde (LED)idisptayucliquic sty stalydidpdaypil€38ndudion t he
kits as a pack%g]e. insert, in .tkh]e .agael i n& of thte cont aiwrgglim% Enht%e kritt or
conmponent s CREFEBICAYGN 1Beans QLUMHAr LR PN AT CRM B HAAAGPh G “or b pat Kagi ng)
ete. In ot hes ueNbedi stEnisSperaitely fltioned inaBs s@ip eedpivirgeinta 62s Operaghegt roni c
storage data file present on a suitable conputer ré%adabl e storg e nmedi um
e.g., CD- ROWPsiHonsRafithin meier60, rrapenatine ralation 4p gpertpie 63, {ig at IEPEEIGER 00113] It
i s evident f50m [dengba¥ecdesml 2B SR ANde Bi phemssl on that the above

descri bed invention provides devices and nethods for easily calibrating an

anal yte concentration
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deterniination device, i.e., an optical nmeter. The above descri bed

i nvention provides a nunber of advantages, including, but not limted to,
ease of use, ease and | ow cost of manufachtre and automation. As such, the
subj ect invention represents a significant contribution to the art. [00x
14] The subject invention is shown and described herein in what is
considered to be the nost practical, and preferred enbodi nents. It is
recogni zed, however, that departures may be nade t her ef FHP Wi ERE-Sbe

Wi t hin scope;.0 ipnvention,.. and.t hat Vi nmodifications wll
occur t[%d]@he ski | Je]}ftulleﬁ e?ﬁ%&gﬂt? ﬂ%g%su(r% eacgllnﬁﬁnqi%ﬂi tgygﬁbéeccgrongglﬂ 5.C°Tt8%’i¥5] The
speci fi c dew meg canthenetdweriak with asedlyar @ncomaiidemegutemeheddvideust rati ve

and not restricti vlgﬁél\/b.di fications that cone. within the meani ng and range

of equi val efP¥¥BF PHESIAINS &) leAsbencaBMy 5O URiR BESWRBEY dEHaE WHSTALeE r eadi | y
occur to Ongortlihtd B themttbeard RLRY HY mfder s@fiGehtTbONERGb A RAy rHehiided
LFS- 185 36 Atty. DKi. No

wi thin the scope of the appended cl ai ns.

LI FE- 056 WHadibrgiogimmrkEpsenson theAonteivirde bt detedted it #ilenistpetdniecioosizent r at i on
of an anal yhge&bﬁar&'i}yés!\9"113)%'d&%’ﬁb?ﬂﬁ%’reﬁt&ﬁ%i‘& S%io&:%%&rtl%?%és\é%ig icentration
measur enent devi ce, “5ai evice conprising (a) at 1eéeast one f ght source;

(b) a phot ometntian, deteed0 o4l] by wsay foe exguplaiy pgrpates| ebst sichexeeplegt ors (a) a

calibration det ector.h and ﬁ;%doggoflm'h% det 1g:t.or wherein said at | east one
cal i brat i onPHEPEEEL" "8 V@Y 5d By b s SEORE LGP Biet ri cal |y readabl e

cal i br gaa76n mar kThe subjeanmadRlivd@leapReL 0hE Rdht esurceEsuEieNBonGanédioner for
calibrating said.device and said one@g her, det ect or igiﬁger%toabl e of detecting

reflected | PQIRCt PR APtoHePhRipRIefi IR B5A albragan ma OTARAPRY IS or

det er m ni NgceHrahydtRn GRAGLEh &R HEGLE coffdfhef The BRANG: of Offeredllight #hutdags Ado | east
one of: said at |east one |light source, one or nore of said detectors,

i magi ng opt FEBlOYed Wirspiepligleniom arearRd 2AAnAY 1§ 6PTCAFRNIGE B2 EBCTBHREENIE: anal yt e
e.g., a matrix and more specifically the testing area of the matrix, having sample applied
thereto and which has reagents for reacting with certain analytes in the sample, as
described above. Light source 19 typically includes a light emitting diode (LED) or any
other convenient light source such as a laser diode, a filtered lamp, and the like. Usually,
the light source contains two LED sources or a single diode capable of emitting two
distinct wavelengths of light. Light source is usually capable of emitting light of
wavelengths ranging from about 400 nm to about 1000 nm, where the wavelength(s) of
light used to illuminate the calibration mark may be the same or different wavelength(s)
used to illuminate the testing area of an analyte concentration measurement device.
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.

[0077] The subject meters also include a detector array 26 made-up of at least two
detectors: at least a first, calibration detector 26a and at least a second, testing detector
26b (for detecting light from a testing are of an analyte concentration measurement
device, as illustrated schematically in Figure 10, where in many embodiments one or
more of the detectors may serve as both a calibration detector and a testing detector.

[0078] The number of detectors that make-up the detector array may be as great as about

three detectors or more, where in certain embodiments about four detectors or more are
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concentration. 2 The device according to claim1l, wherein one or nore
detectors of said detector array is capable of detecting light fromboth a
photonetrically readable calibration mark from an anal yte concentrati on
measur enent container for calibrating said device and fromsaid anal yte
concentration nmeasurenment device for determ ning anal yte concentration 3
The device according to clains 1 or 2, wherein said light source is capable
of emitting light of at least two different wavel engt hs®4Pkl- L{E& 56 e

di t ' 3., -Wh ' id tect ' f
about 2 Co. 5aHT CBobolBeeiy &2y tb b es B h e S critae 1 to 3

wher ei n sai dnayeteetform arieay?2 eaeqisrs Bebolmolie ot hare dakowdts. LOQRapet ect or s.
LFS- 185 37 A%@¥§Dkt No. LIFE-056 6. A systemfor calibrating an analyte
concentrati 6A? PﬁiW&PP%P”&@G?%%FS§§YBG§§§€%ﬁﬂE%HﬁQQ§VW@PtWQ& a devi ce

accordi ng t QebdistR gleale?, i2:, 1RAELIr RRBAGhKIIR LANEGRALLRS R, IR3SHT enent
devi ce contai ner conprising a photonetricall'y readable calibration mark. 7.

A net hod f odetegpisismploved walh vam depending omthersize and Sapaiefites withataramfdevi ce,

sai d net hod LL S PG vi di a i i to claj. 1 to 5;
(b) associ ataxqug S gr?dé H%‘g{? %?')éeagmj r?rﬂéngﬂp‘gcne ai“g ? %ﬂqg g%r%g%? {S gtf p%ﬁn e(rzr%rasspﬁ #)%Brre nt
cont ai ner haasbingom ephot onetrically readable calibration mark, (c) detecting

said p trically readabl e.calibratijon rk fromsaid contai ner by said
at | eagﬁ 67%??2 cal ?h‘? é‘i"ﬂ%Hrag%’i ‘éfctg%‘?e“i‘ffor%'Qf‘tdn%(gtugélﬁeo‘%teéfof 452y ZR4V¢Td)
cal i br ati ngaedordig@tta ety fiirdsuah ad Basike SiehbjedTtheadting@read@id at | east

one det ector ?f said detector array and said.al %Lori thm of said anal yte
concentrati 8% ggf:gr}qcpraﬁé)pinaﬁqs%g@qnééevwe, the position o1 the photometrically readable

calibration mark on the container, and the like, however the detector array is configured
as a single unit made of at least two detectors with at least one detector of the array
configured to detect a photometrically readable calibration mark from a container. That
1s, the detectors are associated together to form one piece or one component, e.g., in a
linear arrangement, triangular arrangement or a matrix or grid-type arrangement or
pattern. Figures 9A-9E show exemplary embodiments of the subject detector array 26
having a variety of detectors 26a-26N which are in a variety of configurations, where
such configurations are exemplary only and are in no way intended to limit the scope of
the invention.

[00380] Accordingly, Figure 9A shows two detectors, a first detector 26a and a second
detector 26b configured in a 2 x 2 arrangement, where at least one of either the first
detector 26a or the second detector 26b is configured to detect a photometrically readable
calibration mark from a container and the remaining detector is configured to detect light
from the matrix or testing area of an analyte concentration measurement device. In
certain embodiments, one or both of detector 26a and detector 26b is conﬁgure'd to detect
a photometrically readable calibration mark from a container and a matrix.

[0081] Figure 9B shows another embodiment having four detectors, a first detector 26a,
a second detector 26b, a third detector 26¢ and a fourth detector 26d, configured in a
linear arrangement, \A{here at least one of either the first detector 26a, the second detector
26D, the third detector 26¢ or the fourth detector 26d is configured to detect a

photometrically readable calibration mark from a container and the remaining detectors
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based on said detected photonetrically readable calibration mark. 8. A kst
for calibrating an anal yte concentration deterniination device, said kit
conprising (a) an analyte concentration determ nation device according to
claims 1 to 5; and (b) instructions for calibrating said device. 9 The kit
according to claim8, further conprising a container conprising at |east
one anal yte concentration neasurenent device and a photoneirically readabl e
calibration mark. 10. The kit according to clainms 8 or 4% QHetelREQ4Hi d kit

further includes.at ] east an f: (a) an elenent for obtaining a .

bhyst ol ogi ot caaped B3Rl i Bomahd hefncbieiTegies eainane spriagutas, A

. A N?. ASa. Afedtenfentife &l LaVoeAPR embodiments, one or more of detector 26a, 26b, 26¢, and

. AS. A(. Afu?. Aa?. A@. A@ . AS. ASu, . A@ A@N. Af u. A){NS.,A@!. A@A AD AU A

A, LA AN . ;@qog,s confzgure Mpt,qp\q_a_ WWB}/ readable calibration mark from a container

I Iw wr rmc"Yl,jna,] %?Jr&a] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRa] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca] caU[ ca) ca] ca]ca] ca]cRaJcRalwi ! 9

Al VI T 1082 y#8 &?7BIGNE [OCs9hy\v3 dnother embodiment having four detectors, a first detector 26a,

*EE bt A kf a\

a] ca] ca] calf Z%%E%?eéﬁv%%g%%g% tg‘g']j %g‘]a‘gtg% %’g}agg%‘ g(g;r@ye&g#%é] %?rh%@&%? gg]zg? hJ]4ga%5(é
66666 t75 @ Ratrix-type or grid-like arrangement, where at least one of either the first detector 26a, :
>

2l ool ca] calPE T CH AUF 3] 28] CAJ Ot G OB PELTTEIT | AKOTORE OGP fo v 1o
aaaalchhi <j Bitbet YphSoselifeal] £adH GabGHSH makarhcatsMlisahtdledkaimhgal ca] cal ¢

a] ca] c™a] ca] ca] ca] ca] ca] cg{!ﬂ%g%ca] ca] c”a] ca] ca] ca] ca! j kkkntmo>ssuuuvxy| 7~~~~

~~~D5?zupkf R1EAqre Ale PRy JeeljebafremVcatiEaPe P e edf eapedyieal ca] ca] ca]
ca] ca] ca] Ca%cﬁ‘x@%rﬁ%liﬁﬁ}-&%]uf ?@%Jf q&}é}a}& ibJARR, B %@f%@%&&u}rw caj ca]
ctalCajCcalC ca Caj Caj Ca

ajc”a] ca] cal] ca]cal ca aj cal ca caj caj ca] ca calcalcalc
a] ca] ca] ca)] 2V eaRba 2 Rbdyikiddnfgngddgh \dowg taghip orwjrisall e repdsb]cca]ibaliem] ca) c”a] ca

] ca] ca] ca] gﬁ%ﬁ%g ég‘?%rga?]g%]arlﬁ ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca! <l SI WwB

w6<v3} xsni caJ Ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ipeR] ca] clipwaPPathoa} ewitiva prbddimkntlaSiAY HERY detectors, a first detector 26a,
as2'Jxsm d-£khel salaaleglas) alcaleal ol calkealad eakeaha el faleal cal cal
a] ca] ca] ca]cal’cal ca]ca] ca] caJ ca] ca]cal caf Nu6?- fn n

gC xsni d_Z\driampeataliat edicadealfeaha ajecfabiokiccml 26d, sapuddaediadlobajrcal cal caj

ca] ca] ca] ca) cgl],cal.c al calcal ca al @>E?X! 1 #7% 9 wr mhcM YV
11 } ca} ca} ca'}"ga}deg}teﬁ "éé""al} Eﬁ%ﬁ(%ﬁ}e@é% g%}cgﬁ]pg%tf@%% lfycrg?c@é{ieé%ﬁhc%ﬁj%‘d{% ] La] ca] ca]
ca] g\] ca] cﬁ&ma]oe@]gmgi x| theteiaifighdetectord dre tdidiphieB24 8&tAYght fBertH&]; | cal cal
Z===@\D4EBEZE} xsni d_. aJca] ca] calcalca]calcalca] calcalcalca]ca]ca]ca]c
a] ca] ca] ca] TATELF éﬂé]‘%%%%}’ﬁﬂé%a@a E?é]f’B Hﬁ“} %aé‘}r@&%pé%k lﬁ‘%ﬁﬁﬁk}:?ﬁ}% PP8 QQQUR*
RR]U\/X]XXYY] Z&ﬂc{dmukﬂti\/]o]lw\lbﬂ’ﬂmiéybﬁ deleet} 26d, c6l),aad c6d iea@ﬂfghma]t]cﬁ/]&tte?]ai:ﬂ i:;i] (;yz%] ca]
ca] ca] cMa] calca]ca]ca] calca] cal cal ca] cal] ca]ca]cal]calcalcal r AHAAT T
o Dbbb@ccc@'l?éﬂ%?ﬁ‘g@éé‘%}awﬂ@%?%rﬁ%k%"]%Cé’é{ 3815} @%aﬂ%‘t&lé‘] ca] ca] ca] ca] ca] ca
] ca] ca]mD%]gg] ca] mg%@g]jgﬂ&,ﬁ@}aa%f?a&%blaahﬁaﬂ of%ﬁak amp ﬁa]:aa]spé‘jﬂﬂsc?] c?! g]2h‘ ]hi I
it cce . enee wr phe/MY) cal cal cal ca] ca] ca] cal] ca] ca
] ca] ca] ca] c‘%ﬁ@ rap g’ﬁ?‘b%‘]%T@gf@&tngﬁqcﬁng}]rﬁ%]“@]i}@ﬁ% Eé%r]“géfﬁa] ca] ca] ca] cawh
f H 1092&" () arYankOink WierédiQ¥atéone of l@ekectols is €a817A8&A(1 détdl UopRotormetrically
310%&' () - $5eF*10%Z& (). 10%&Z& ()-ff " "10%Z& ()-mlO%Z& ()-910%Z& ()-10%Z& ()-y
10928& () - 6 reageblowikrapioyaninom & cpyiziger e reyaapg e gors)are configred fo
- 109%Z& () - Sq YT ont 4%t 69 t‘es"fx‘h'gja@a\o?% Qfﬁ%& &ntartlalibn hOKurednen) - ' ! Xf " 10%
e& ()-'! F10%& ()J- 10Z . .

device. In certain embodiments, one or more of detector 26a through 26i is configured to

detect a photometrically readable calibration mark from a container and a matrix.

[0085] As is apparent, the number of individual detectors and the configuration thereof
employed to make up a subject detector array may vary as appropriate, €.g., may vary

depending on the shape of the analyte concentration measurement device container and
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10Z 10Z# 9109%Z& ()-_@0! 10%&' ()-!ty "10% & ()- F109%& ()- 10 10
10S 99109%&' ()-,- 10%& () - ‘

| IWdE_@.0! S#! 10%&' () - YL0%& ()- @ nLO%& ()-fF"109%& ()-&10%&' ()- 109&' ()-i
"dE:/ 10 10, L910%& ()-010%&' ()- S/ 10%& ()--10%& ()-)10%& ()-$10%& ()- ! 9
ATt rty#uV7/ 10, mlO%& () - @F10%& ()-'j Y'10%j & ()-y 109%&' ()-S@O0%& () -
GLO%&' ()- 10y#8&8N)X)Y)Z)[)s)xnbC 10, 410%& ()- 10 10 10, 810%& (g- (109%&' () -
f's109%& ()- Y10%&' ()-s))); ***1+dEnbC 10, ! 109%& () -, | : 109%&AE) PSP 5956 F

109 ()- 11 1%%Iogi)ti6n?ﬁn%%?§eQa}klttgrlebrll\,’tl"le_ﬁu?-n%rgtr)g%testing areas of the analyte
concentration measurement device, etc. Each detector of detector array 26 is capable of
detecting or intercepting light, e.g., diffusely reflected light, such that the detectors are
photodetectors.

[0086] A feature of the subject invention is that at least one detector of the detector array
1s capable of detecting light, e.g., diffusely reflected light, from an analyte concentration
measurement device container, where such light is reflected due to the light source
irradiating the photometrically readable calibration mark of the container. In this regard,
the at least one détector that detects light associated with a photometrically readable
calibration mark may also be referred to as a calibration detector, where a detector that
detects light from a testing area may also be referred to as a testing detector. It is to be
understood that the only limitation is that at least one detector of the detector array is
configured to detect the calibration mark from the container and at least one other
detector is configured to detect light from a testing area, where in many embodiments
more than one of the detectors of the detector array are configured to detect the
calibration mark from the container and more than one other detector may be configured
to detect light from the testing area, where some or all of the detectors may be configured
to detect the calibration mark from the container and the testing area.

[0087] Accordingly, the photometrically readable calibration mark is a distinct optically
readable mark positioned on a container, where each distinct mark indicates a distinct,
respective calibration parameters used by the subject meter. The photometrically
readable calibration mark may be made distinctive using any convenient manner. For
example, a photometrically readable calibration mark may be distinctive based on size,
shape, the number of marks that make-up a calibration mark, wavelength of detectable
light therefrom, hue, shading, the position thereof, etc., and any combination thereof. For
example, the calibration mark may be a gradation of color or shading or hues, or may
encompass a particular pattern of a mark or a pattern of a plurality of marks, such as a
number and/or letter or the like or may be a series of distinct marks, or any combination
of the above. As is apparent, the use of a plurality of calibration detectors, instead of a
single calibration detector, advantageously enables the detection of such a wide variety

of distinct calibration marks.
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10! 1 e WO ppe (V1 fﬂ@eiﬁg qr@omil?ryuomdew%mmeztfhghtrfrfowagmsytonpo an gnalyte
1098109 () 5@ EDRAORL ok kol EXLBENG) el |

1099: 100&" (11 Vi 08 10 a b fS ™ P ase TOsErT ot Inehidess Opm omsiically TGRS\ =

10! 1" 109% ( &'ch)hratlon]g@w]&apgropmz@e fboote lot of analyte concentratlon measurement devxces

15‘, |( ) _SI Vgcyégﬁﬁéffﬂf )fdtl/%( q‘a%{e?f\%%/s(u):lk %z&%@iﬁ‘@é)ﬂ M?y'\%g&j is one that has

10° 9&10%&' ( )sulta"B]E\Ms)élh)(rm(n@(w%ugltgl@i&L@ét'the PSR t{idatly readable calibration mark so
that a calibration code may be indicated therefrom by the meter. The size and shape of
the area detected by the at least one calibration detector will vary depending on a variety
of factors such as the size of the photometrically readable calibration mark, the particular
detector employed, etc.

[0089] As illustrated schematically in Figure 10 with reference to exemplary subject
meter 100, the subject meters also includes imaging optics 28 or one or more light pipes
for imaging reflected light from specific areas onto specific, respective detectors.
Imaging optics 28 is configured to image light from a photometrically readable
calibration mark C positioned on a container such as container 21 onto at least one
calibration detector, shown here as one detector or a first detector 26a. Imaging optics 28
may take the form of one or more lenses, light pipes, or mirrors or combination thereof.
The same or different imaging optics may also be used to image reflected light from a
testing area of an analyte concentration measurement device onto the appropriate
detector(s), shown here as testing detector or second detector 26b.

[0090] The subject meters thus also include means 29 for calibrating a meter based on
the particular photometrically readable calibration mark detected by the at least one
calibration detector 29. Calibration means 29 is generally a digital integrated circuit
under the control of a software progrém and thus is suitably programmed to execute all
of the steps or functions required of it to receive signal from the at least one calibration
detector 26a, relate the received signal to particular calibration code, and carry out all the
steps necessary to provide a calibrated analyte concentration measurement based on the
calibration parameters indicated by the calibration mark. In other words, calibration
means 29 is capable of executing or following an algorithm stored in the meter for
calibrating the meter based on a detected calibration mark. For example, the calibration
mark may require the meter to calibrate one or more components, aspects or features

thereof or to use a particular calibration or correction value in the analyte concentration
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LOtBLO% & () Brminarian corputation. Mhiagyated dighal circait 29\ usiahy edad the oukpni Dt
signal conversion element such as analog/digital converter 25 which converts an analog
signal from a detector of the detector array to a digital signal. Accordingly, calibration
means 29 is capable of carrying out all the steps necessary to provide a calibrated analyte
concentration measurement based on a detected photometrically readable calibration
mark specific to the analyte concentration measurement device used with the meter.

[0091] Means 29 is thus capable of calibrating the meter in a number of ways, depending
on the calibration code, i.e., depending on the particular requirements of the analyte
concentration measurement device to be used with the meter. That is, the calibration
means is capable of calibrating or adjusting one or more components, etc., of the meter
to provide an accurate, i.e., calibrated analyte concentration measurement. For example,
the calibration means is capable of calibrating one or more of the following: (1) the light
souIrce, e.g., the intensity of light, the duration of light, depth, etc., (2) the photometric
detector(s), e.g., gain, offset, etc., (3) the imaging optics, e.g., positioning, focus, etc., (4)
the microprocessor(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 for example an existing algorithm, incorporating a
variable into an algorithm, etc., or any such adjustment or selection of an algorithm as is
necessary to provide a calibrated analyte concentration measurement, i.e., an analyte
concentration measurement that is more accurate than one determined without
calibration.

[0092] In addition to the above described means for calibrating a meter based on the
particular photometrically readable calibration mark detected by the calibration detector,
the subject meters also include means 33 for determining the concentration of an analyte
in the sample based on the reflected light detected from the testing area of the matrix of
an analyte concentration measurement device 33. Analyte concentration determination
means 33 is generally a digital integrated circuit 33 under the contlrol 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.

That is, analyte concentration determination means 33 is capable of executing or
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in a sample. (Digital integrated circuit 33 is shown in figure 10 as a separate component
from digital integrated circuit 29, but in certain embodiments means for calibration 29
and means for determining the concentration of an analyte 33 may be the same integrated
circuit.). Integrated digital circuit 33 usually reads the output of a signal conversion
element such as analog/digital converter 37 which converts an analog signal from a
detector of the detector array to a digital signal. Accordingly, integrated circuit 33 is
capable of carrying out all the steps necessary to determine a calibrated analyte
concentration meiisurement. In certain embodiments, this means is capable of using the
photometrically readable calibration mark, together with signal detected from testing
area of the analyte concentration measurement device, to compute analyte concentration.

[0093] Program and data memory 34 may be a digital integrated circuit that stores data

and the microprocessor(s) operating program. For example, program and data memory
34 may store calibration information relating to particular photometrically readable
calibration marks. Reporting device 34 may take various hard copy and soft copy forms.
Usually it 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

[0094] The subject invention also provides methods for determining the concentration of
an analyte in a physiological sample applied to a test strip. Specifically, the subject
invention provides methods for determining a calibrated concentration measurement
value of an analyte in a physiological sample applied to an analyte concentration
measurement device. It will be apparent that the order of steps of the subject methods
described herein may be altered or modified, where the order provided herein is for
exemplary purposes only and is in no way intended to limit the scope of the invention.

[0095} Generally, a subject device, as described above, is provided and associated with
an analyte concentration measurement device container carrying a photometrically
readable calibration mark. At least one detector of a detector array detects the
photometrically readable calibration mark from the analyte concentration measurement

device container. The photometrically readable calibration mark is used for calibrating
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reflected signal detected from the testing area of the analyte concentration measurement
device, to calculate an analyte concentration, e.g., the photometrically readable
calibration mark may be incorporated into the algorithm used to determine analyte
concentration, i.e., the calibration mark may indicate a value that is incorporated into the
calculations used to determine the concentration of an analyte.

[0096] Accordingly, a feature of the subject methods is that at least one detector of a
detector array is used to detect a photometrically readable calibration mark positioned on
a container while the remaining detector(s) of the array are used to detect signals from
the testing area of an analyte concentration measurement device for analyte
concentration determination, where in certain embodiments one or more detectors of the
detector array detect light from both a container and a testing area. In this manner, a user
of the device need not be involved or even aware of the calibration process, i.e.,
calibration may be performed automatically.

[0097] To detect a photometrically readable calibration mark positioned on a container,
the meter is first suitably associated with the container having the mark. By suitably
associated is meant any alignment, coupling, mating, etc., that positions the calibration
detector of the meter and the calibration mark of the container in a workable or
appropriate alignment such that the calibration detector of the detector array may read
the mark from the container. The manner in which a container and meter may be
associated will vary depending on a variety of factors such as the particular meter and
container used.

[0098] Figure 11 illustrates the process whereby an analyte concentration measurement
device container, such as container 21 of Figure 4, having a photometrically readable
calibration mark positioned on the surface of the container is mated with a meter such as
meter 30 of Figure 5B. As shown in Figure 11, distal end 32 of meter 30 is inserted into
the top, open end of container 21. Photometrically readable mark C1, in this
embodiment, is positioned on the top surface of end 21a, however the calibration mark
may be positioned elsewhere on container 21 as will be apparent. In this embodiment, as

meter 30 is being inserted into container 21, at least one calibration detector

automatically detects mark C1 by illuminating the mark with light and detecting the light
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measurement device from the container during the same step as calibration by securing

an analyte concentration measurement device contained in the container on distal end 32

of meter 30 simply by engaging groove 34 and indentions 20 while the distal end of the

meter is inside the container. Accordingly, the steps involved in analyte testing are

reduced as detection of the calibration mark and positioning of the analyte concentration

measurement device are performed in a single step.

100100} In another embodiment illustrated in Figure 12, container 21 has photometrically
readable calibration mark C2 positioned on the exterior thereof, shown here as positioned
on an indented or inwardly biased bottom wall 41 of end 21b. In this manner, meter 30 of
Figure 5A is mated with bottom wall 41, e.g., frictionally mated, snap-fit, threadably
mated, etc. Once mated together, calibration detector 26a detects photometrically
readable calibration mark C2, as described above.

[00101} Figure 13 shows calibration mark detection using a meter configured to read a
test strip. Meter 60 is thus mated with test strip container 200, where container 200 has
calibration mark C3 positioned on the exterior of cap 202 (see figure 14), for example.
Once mated, light illuminates calibration mark C3 and light is detected therefrom by at
least one detector of the detector array. Container 200 may be mated with meter 60 using
any convenient means such as friction, snap-fit, etc. Figure 14 shows a cross-section
taken along lines x-x of Figure 13.

[00102] In certain embodiments, the container housing the analyte concentration
measurement device(s) is a cartridge or casing that also serves as a dispenser, for
example a cartridge retaining a plurality of test strips. A cross section of an exemplary
embodiment of such a dispensing cartridge 90 is shown in Figure 15. In use, a single test
strip 80a is dispensed from cartridge 90 through dispensing outlet 92 from amongst a
plurality of tests trips 80 held therein for use, where such may be accomplished
automatically for example when the dispenser is operatively associated or mated with a
meter or manually for example as a resuit of some simple user action, e.g., the motions

could occur when a user pushes a button on the dispenser or the like. As such, cartridge
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dispensing outlet 92, where movement element may employ any convenient mechanism
such as a spring mechanism or the like.

[00103] Figure 16 shows a cross section of cartridge 90 having calibration mark C4
thereon and operatively mated with meter of Figure 8 so that calibration mark C4 may be
illuminated with light from at least one light source 19" and reflected light may be
detected therefrom by at least one calibration detector of detector array 26°. Once
calibration mark C4 is detected, test strip 80a is dispensed such that it is operatively
associated with meter 60 so that it may be illuminated with light and reflected light may
be detected therefrom by at least one detector of detector array 26" for analyte
concentration determination. Typically, test strip 80a is dispensed automatically from
cartridge 90, actuated by the removal of cartridge 90 from meter 60, as shown in Figure
17. As shown in Figure 17, as cartridge 90 is removed from meter 60 in the direction of
the arrows, test strip 80 is pushed out of cartridge S0 and operatively aligned with meter
60. Such methods advantageously ensure that the test strip that is dispensed and aligned
for use with the meter is one which is related to the calibration mark on the cartridge that
has just been read by the meter. In other words, because a test strip is automatically
dispensed from the cartridge when the cartridge is removed, the test strip positioned with
meter 60 to be used will be one that is correlated with the calibration mark read by meter
60. Such action may also be accomplished by the user, as will be apparent, such as by the
user pushing a button or the like on the exterior of meter 60 to dispense a test strip and
operatively position the test strip with the meter.

[00104] In all embodiments, the calibration mark may be positioned elsewhere on a
container or cartridge. As such, the meters described above may include more than one
aperture such that light may be illuminated and detected through a first aperture for
detecting a calibration mark and light may be illuminated and detected through a second
aperture for detecting light from a testing area of a test strip. In such embodiments,
imaging optics or one or more light pipes may be used to direct, focus or image light
through an appropriate aperture, etc.

[00105] In all embodiments, once a meter is suitably associated with a container, the

photometrically readable calibration mark is detected by a detector of the detector array.
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As such, light illuminates the mark and the hight reflected (or absorbed) therefrom is
detected by the calibration detector, as mentioned above. Light of any suitable
wavelength may be used to illuminate the calibration mark, where such wavelength is
dependent upon the type of calibration mark, the type of detector, etc., where
wavelengths of light ranging from about 400 nm to about 1000 nm are typically used. In
certain embodiments, light of more than one wavelength is used to illuminate the
photometrically readable calibration mark.

[00106] Once light is detected by the calibration detector to provide a detected calibration
signal that is related to particular calibration parameters or settings of one or more
components, features or aspects of the meter. That is, one or more components, aspects
or features of the meter is calibrated or adjusted based on the calibration mark identified
as corresponding to the particular analyte concentration measurement device to provide
an accurate, i.e., calibrated, analyte concentration measurement. For example, one or
more of the following may be calibrated according to the calibration code: (1) the light
source, e.g., the intensity of light, the duration of light, depth, etc., (2) one or more of the
photometric detector(s), e.g., gain, offset, etc., (3) the imaging optics, e.g., positioning,
focus, etc., (4) the microprocessor(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 such as an existing algorithm,
incorporating a variable into an algorithm, etc., or any such adjustment or selection of an
algorithm as is necessary to provide a calibrated analyte concentration measurement, i.e.,
an analyte concentration measurement that is more accurate than one determined without
calibration. For example, in one embodiment, meter calibration includes determining,
based upon a calibration code, an appropriate variable or value to be use in an analyte
concentration determination algorithm or calculation employed by the meter to compute
analyte concentration.

[00107] During or after the meter has been calibrated, e.g., a light source modified and/or
an analyte concentration measurement device specific variable has been determined, etc.,

if necessary, the meter is disassociated from the container. If not already performed, an
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an analyte concentration measurement dev1cc, 1.e., an analyte concentration measurement
device that corresponds to the calibration code used lo calibrate the meter, 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 safple, as described abovl'e. The amount of sample that is introduced may
vary, but gencrall‘y ranges from about 0.1 to 25 pl, usually from about 5 to 10 pl. The
sample may be introduced to the appropriate area of the analyte concentration
measurement device using any convenient protocol, where the sample may be injected,
allowed to wick, or be otherwise introduced.

[00109] Accordingly, once the meter has been appropriately calibrated according to
calibration parameters representative of the analyte concentration measurement device
used, sample is applied to the analyte concentration measurement device, e.g., the matrix,
the analyte concentration measurement device is associated with the meter and the area is
illuminated with light, usually with light of one or more wavelengths, where the order of
some or all of the above-described steps may be reversed as appropriate. (It will be
apparent that the methods may be easily modified to detect light transmitted through the
matrix rather than light reflected from the matrix, where such modifications require no
more than routine experimentation.) The light source used to illuminate the matrix may
be the same or different light source used to illuminate the calibration code and/or may
be of the same or different wavelength(s). Light is detected from the matrix, i.e., the
testing or measurement area of the analyte concentration measurement device, where in
many embodiments sample is applied to one side of the matrix and light illuminates and
is detected from another side of the matrix, e.g., the side opposite the sample application
side, as is often the case in when the analyte concentration measurement device is
configured as a test strip. Regardless, light is detected from the testing area of the matrix,
which may or may not be the opposite side of the matrix from which sample is applied.

[00110] Light is detected from the testing area by at least one detector of the detector

array, where imaging optics may be used to focus or direct light from the testing area
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detector(s) of the detector array is used to determine the analyte concentration of an
analyte in the sample. As such, the above-described methods provide a calibrated analyte
concentration.
[00111] The subject methods may also include determining whether sufficient 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.

A

KITS
[00112] Finally, kits for practicing the subject methods are provided. The subject kits

include at least one device of the subject invention. The subject kits may also include one
or more analyte concentration measurement devices, €.g., one or more test strips, frustum
shaped measurement devices, etc., stored in a suitable container that has a
photometrically readable mark positioned thereon. 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 sticking a finger, a lance actuation means, and the like. In
addition, the subject kits may include a control solution or standard, e.g., 2 control
solution that has a known analyte concentration such as a known glucose concentration.
The kits may further include instructions for using the at least one device for determining
the presence and/or concentration of at least one analyte in a physiological sample
applied to an analyte concentration measurement device and/or instx:uctions for
calibrating the at least one device using a photometrically readable mark on a container.
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 insert, 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.
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invention provides devices and methods for easily calibrating an analyte concentration
determination device, i.e., an optical meter. The above described invention provides a
number of advantages, including, but not limited to, ease of use, ease and low cost of
manufacture and automation. As such, the subject invention represents a significant
contribution to the art. i

. [00114] 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.

[00115] 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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(a) at least one light source

(b) a photometric detector array comprising at least two detectors (a) a calibration
detector, and (b) one other detector, wherein said at least one calibration detector is capable of
detecting a photometrically readable calibration mark from an analyte concentration
measurement contamer for calibrating said device and said one other detector is capable of
detecting reflected light from the analyte concentration measurement device for determming
analyte concentration; and

(c) means for calibrating at least one of: said at least one light source, one or more of
said detectors, imaging optics, a microprocessor, and an algorithm used to compute analyte

concentration.

2 The device according to claim 1, wherein one or more detectors of said detector array is
capable of detecting light from both a photometrically readable calibration mark from an analyte
concentration measurement container for calibrating said device and from said analyte

concentration measurement device for determining analyte concentration

3 The device according to clams 1 or 2, wherein said light source is capable of emitting

light of at least two different wavelengths.

4 The device according to claims 1 to 3, wherein said detector array comprises from about

2 10 about 1000 detectors.

5. The device according to claims 1 to 3, wherein said detector array comprises more than

about 1000 detectors.
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6. A system for calibrating an analyte concentration determination device, said system
comprising:

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

(b) an analyte concentration measurement device container comprising a photometrically

readable calibration mark.

7. A method for calibrating an analyte concentration determination device, said method
comprising:

(a) providing a device according to claims 1 10 5;

(b) associating said device with an analyte concentration measurement container
having a photometrically readable calibration mark,

(c) detecting said photometrically readable calibration mark from said container by
said at least one calibration detector of said detector array, and

(d) calibrating at least one of said at least one light source, said at least one detector
of said detector array and said algorithm of said analyte concentration determination device

based on said detected photometrically readable calibration mark.

8. A Iat for calibrating an analyte concentration determination device, said kit comprising
(a) an analyte concentration determination device according to claims 1 to 5; and

(b) instructions for calibrating said device.

9 The kit according to claim 8, further comprising a container comprising at least one

analyte concentration measurement device and a photometrically readable calibration mark.
10. The kit according to claims 8 or 9, wherein said kit further includes at least one of:

(2) an element for obtaining a physiological sample; and

(b)  acontrol solution.
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