; €3eE66B0013: 3565T66Kmym ANALYTE CONCENTRATI ON DETERM NATI ON NETERS AND
'NETHCDS OF USI NG THE SAME FI ELD OF THE | NVENTI ON The field of “th
invention is analyte concentration neters. BACKGROUND

Anal yte concentration determ nation in physiol ogical n‘i@ i'ﬂﬂ“ﬁm
increasing inportance to today's society. Such assays f| a var| ety
of application settings, 10 including clinical |aboratory testing, home
testing, etc., where the results of such testing play a prom nent role in
t he di agnosiANARYTEREANCENERABION DESERMINAFIOY MEFERS A0MHME THEDS QFal yt es
of interest include glucose for dgabet,as nagenent, chol esterol for

noni toring cardi ovascul ar condi ti LHE like. In response to this
growi ng i nmportance of analyte concentration determ nation, a variety of
anal yte concentration determ nation protocols and 15 devices for both
clinical and home testing havegRes Oty BRaNTINRNY such protocols enpl oy
test strips to performthe testing. Before testing can begin, an individual
seeki n§g to det &herfield of thes iprensiem senapd/conceptate@megtersi on of an analyte in a
physi ol ogi cal sanple nust first obtain a test strip, apply a sanple
thereto, and obtain the results, where the results are oftentines obtai ned
automatically 20 with a neBetCIGBRDUNDQFEdﬂ]]MENiEOQUdi ti onal step of
engagi ng an obtained tes is multi.-step

ot ocassi o ot MDRGahS R Ry BT e r D TG io0bdy SRR Fer
from dim mhp&&ﬂcmndda@moe@@r Suctedsba38 ﬁaadéeom adiafiétpos fygficitiongetinggnsat i on.
For exanpl, e per ons di abetes typically have either or both inpaired

vi si on0andnH h%?rﬁt@@rte%ﬁslmedwtw 8¢ neherg b rese ity oF syplblsptEwlaysuch

persons nu§>§onu§autnﬂ§tin thb maeﬁostscanaeﬁhageh@hfofaaahé@@@dﬁw@@&ﬂul&yel s a nunber
a test strip nust first be obtained. The ability

of tinmes a da\};q ég
to easilyAssbgsef altétr fnclyde igblm%é?rtql%tﬁreamaya%?n@ph@Me%eégltfor'swwrmsom

amongst a plidhvacbiay cofiitods and IelliRS. RHOESREsel 1B 11s éz%%ﬁng%v%bﬁa&%?ﬁiaﬂ% nmay be
difficult, for instance for those persons with di mni shed hand-eye

coor di nat Cepsefration dgemisaipsat vaiely eenplgistcoaratiatigmsigtermipigorn prioé%iﬁ andest
Strip1ss Qli¥Yes$&MSlinical and home testing have been developed. Many such protocols employ

test strips to perform the testing.

Before testing can begin, an individual seeking to determine the presence and/or
concentration of an analyte in a physiological sample must first obtain a test strip, apply a
sample thereto, and obtain the results, where the results are oftentimes obtained automatically

20  with a meter and thus require the additional step of engaging an obtained test strip with a
meter. However, this multi-step process is not without difficulty, especially for individuals
who suffer from diminished hand-eye coordination and/or diminished finger sensation. For
example, persons with diabetes typically have either or both impaired vision and diminished
finger sensation or other dexterity problems. Such persons must use test strips to test their

25  blood glucose levels a number of times a day.

To begin, a test strip must first be obtained. The ability to easily obtain a test strip,
particularly a single test strip from amongst a plurality of test strips housed in a test strip
container, may be difficult, for instance for those persons with diminished hand-eye
coordination or finger sensation, as mentioned above. The typical test strip is only several

30  millimeters in width and length and, thus, difficult to grasp and manipulate.
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30 millineters in wwdth and |l ength and, thus, difficult to grasp and
mani pul ate. i ~~i ui ~~W-u~ The nost basic test step containers are sinple
storage reservoirs where the test strips are retained inside and manual |y
renoved. However, it is often difficult to easily extract a test strip from
t hese containers. These containers are usually shaped and sized to hold a
plurality of test strips and to conpletely enconpass the test strips inside
so as to proteiﬁ the test strips 5 fronLIi%ht, hum dity, ~and ot her.

envi ronnent al  CBNPAFHPASIA e8! SIFRAQHINE BF HRPEP RIS CTeNNOTS PheTh BntestiHiPSi dual * s
hands, WwhgfegeminedimRidehesmhRARIl SertRe8 IFeyel A id SEATERIMe1dYa86] i@k .a t&gcur acy
and overall integrity of the test result. An exenplary enbodi nent of such a
si npl e t esfipdrom %ewtanﬁ@r Thesesppainess grepispilyeshaped pad sigedto hold asplwgliy t est
Strip {108} GUCRIA LB ANRARPhssThd £R EHHAINASE of B PAMiAk S an 10

~ individual has two options for renoving a'test strip. In one option, an

i ndi vi duafromeightibypiidityt andrpthen endpnmgntakgontipsnagés idgvwding ellyrad thedibedpm st ri p
out. This s i ani-f i o) all of
the test 5 FoideERake e oty Bk SRl B BB Rl N
beconme coatdoneraliattgoty od éheaepecesull.n a second option, an individual places a
finger inside the container to try to gr single test. strip. from
anongst a p|uréPf%?mﬁ?W€g§P¢sGFV%Euﬁgi%Fﬁﬁﬁﬁ ﬁggﬁ§5WHal%?K¥@ﬁ?aﬁ$ﬁh'ing any
of the stTopbtaine {iflde REOOESHom slakev@hyensitiedh tedt $18p bathing talbdgin £tebt arf or

i ndi vi dual s. who.have either. or bath inpair vi si on and .dim ni shed finger
sonsatd on Rt PEp PRECTR S ranihe AT iR ok AP Sh P BRITSY SORVRCE: g
portions ffm teoheftr \ﬁisfdieldoﬁlhaipcﬁllﬂ@Wsﬁk_nﬁ@ﬁutbglﬁsp&ﬁhgﬁmreﬁuﬁ& Agnifi@sat | ng) or g
reaction areas (i.e., areas on the strip _hayjng testing reagents, etc.) an
the like, d\ﬁ?fg'ﬁétggﬁ&ﬁ RS PRI A Fmafttn%éamds SepRfanen gy SBCKY GBI 8F r oneous

testing rgsdibdesme Shiththbted or Ginli@Ed. U£8 becShd bR/ BYindiQiduMaACes 4 Bhdel Y
contacted_resultln?_ln erroneous testing results of those test strips as
&

wel | . Nor Bstde s coriaings to 15t (oigrse 8 singleriest SR 0B eas'dearby o tesistinsy t o
over CpiTe {afButQhmhfife & QABYARMRE SRy %ﬁ@&iﬁé iﬁ‘i‘hégrb&sé. BRwelaPhRn b &Rthcat i P
contal ners descri bed above (see for exa e U S Patent Nos. 5,575,403,

5, 489, 414is diifeR0 fadalividuss ghokkgy cithgsweheh impaied gisiongod dmnisheddinger t ai n

di sadvant ionkz : ' Iof; r §

phyei cal - qauiom gy oREAMLs ol AR AEMIRE R Rl PGl oP rco

i ndi vi duastsipwiao sheséd ndhbe traphedi sweh as teging @y redoeont ageas liee. .caorap lor dietsirirof  t he
devi ces, { r n r.ni ' e cost
of ' manut i ichlE HERE e flnd RIRENGRAS ol HoBhAR chi iyt Rl ohd

Fur t h2¢ noease erypieond testingueshlts. eSmilady, iofher wsttsaipienay beexpdivertentlheorttated st ri ps
to be stag ' r i therein. This too adds
steps to F%@gﬂgﬁh a@?%F%%ggé%%%gégHﬁﬁgkgﬁﬁgggﬁgégases costs. 2 In those
i nst ances wher Boanaimpiex teo siciprbntainem hacdicen dgveBpediv trysto peertomensuine of

aut omati cal | ith a neter,..once a test strip is final bt ai ned from a
Fost ot ri e cimttanhefs Aellar 8 e Brishbe BhipeBalelt AR ARV 1 St o

ei t her be&aneloU.SaPitent Nanfb,408, apgd,4 6 S b &, 6,510266) Howgtley, thgeas@i ng t he

t est ri an .i.ndi vi dual st _enga the.test strip wi,th t neter so 5
Lhat Zhe TeSrig S paiRees Ky xaaricairr JouHG oet BhPhE e SHUBHEr at i on of
an anal yt gexitétity Bed siamphaits piplt imad bé tickibeid @shinStdivijualdeho Sseafpaunediders.t hi s

i ncreases conplexity to.the al.yte concentratio rocess .and be

di 1 oul t ARG DA gne SSBPLAHY & 6 Shishsde - h aIRE T SRERITBB BB o who
m ght havgoriinersited\ @t irsdhafacRrdih@easti HPQRusIBOGRE 10QRe ufetintRedegOr e, while
trying to_mani pulate the test strip into the appropriate position within

the met er PUghermerg: YPGais susiesusrin srathsrs eatiTe e tsak SRS 'DBT HASRE AT t he test
stri p3g hagrasghoul sleO8 mBfiet ABGRE i mwa%hyst%gm@me'rﬁtgm&%hagbﬂ@% snd figEe€t 0. As
such, there is continued interest in the devel opnent of new devices and

met hods f®Wereasps cpfis-anal yte concentration determ nation. O particul ar
interest woul d be the devel opnment of sych devices and met hods in which the
test strip dispenser and neter are 15 integrated into a single device, are
easy and i nexpensive to manufacture, have m ninmal conponents, are easy to
use, particularly for visually and dextrally inpaired individuals, are
portabl e and which mnimze damage and/or contam nation to test strips.
SUMVARY OF THE | NVENTI ON



20 Devices and nethods for determ ning the concentration of an analyte in a
physi ol ogi cal sanple are provided. The subject devices are neters
characterized by having an internal structure that includes a test strip
sel ecting el enment having a continuously reduced cross-sectional area
configured to select a single test strip at a tinme and nmeans for

determ ning the concentration of an analyte in a physiol ogical sanple

applied to the selected 25 test strip. In.the subject. nethods, for
cont ai ni ng at PAASE MsRaceddereanplyfs o9 W“HP%%%éqrﬁﬁlaBO%isﬁ&fh@mﬂe@st strip at a

tine, a npf@hathady Mt atmdt@asice @Rt $t851s fihlly PoeREd BbAQUedt BRHboftainsy, RIOVi ded.
The neter is positioned with respect to the ground to cause the single test

strip to WBETE MBS 2e0rietad el thsorsien either befaredir éferrraeglegoannlicd herethe

subj ect i i ' b 15 O ' i Gl0g, ; ject
rerhods.  SECRED Gaiha HICLUTER, B bR IR bR RCL L SR e TR EY o ary
enmbodi frenthaighe meteo mag fitcdnthe testestip andrdeperipontizd qoaeentdfiquefmn2palgisontican

exenpl ary i r LVe. ol ori G strip suitable
or lse T AiETEnfs B o8 e AR RERb ALk Bl R B B SHAR T oF an
exenpl ar yceantyociine ptocesk ard mepbedéivuiitfovmany isdividodh arvhea thetabgte-ddseripd

sui tabl e Lfl'obreu%sw ov}'ilit Qt l{ar\}ee %ix?i'éjl%)eidevcs%af andfer 1;10er}'sen§i Wi F r%hAe S1hx%wvsvhl N exterior
vi ew of aﬂaexenp arﬁ erodi Hent. of & meter a¢ &gt ing PO tRe pre ent 8

i nvent i onto rhdrgulae 88 tashetvip irfo tid tappropuyate pesivicnf withie thegiiesdr, of infivguslen3B

show the interior stricture of the nmeter. Figure hows a cut-away view
of anpche fugrignt n@&&cwonﬁf’?g’eﬁeﬁ’i grp g@&%foﬂldrﬂﬁ’%%toi‘é‘%ﬁ}é*%?yég’é’ﬁ?mgnventi on
havi ng a sspafiadfs thesto.Strip area capable of coupling to the nmeter. Figure

5A shows a cut-awa?{dvi ew of _an _exenpl ary enbodi nent of a neter according to

the present i nyeChdheTR#FOREUL SusaTdn e dgveloraient of negidexicss iy msthedsi n t he

interior fhess@fan@Pd conRAioaldBtet@nhtiont I0MPaRicERr MGt dSuR L3gRAr at e t est
strip container. ure 5B shows the nmeter of Figure 5A having the separate

Fi g . et ;
test strigevaloemepdisushsteeiges andmrghqdsirewhigh theficst HEP dispetser dgudie a5C 15 shows
the mpg erinQbrai Ginfo s%%lzél@e\(lﬁc'agaré B&y 38PRERIAsiVE R mahid Ru 8 g Sxdiganal I'y
coupled to the meter. Figure 6 shows the meter of Figure 3B in a
subst ant i edniRPNERSE:jaghtasytise.iperiicularly for visually and dextrally impaired individuals, are

portable and which minimize damage and/or contamination to test strips.

SUMMARY OF THE INVENTION

20 Devices and methods for determining the concentration of an analyte in a
physiological sample are provided. The subject devices are meters characterized by having an
internal structure that includes a test strip selecting element having a continuously reduced
cross-sectional area configured to select a single test strip at a time and means for
determining the concentration of an analyte in a physiological sample applied to the selected

25  test strip. In the subject methods for containing at least one test strip and dispensing a single
test strip at a time, a meter having at least one test strip contained therein is provided. The
meter is positioned with respect to the ground to cause the single test strip to move from a
contained position to a dispensed position. The subject invention also includes kits for use in
practicing the subject methods.

30
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Figure 7 shows the nmeter of Figure 3B in a substantially upside down
position. Figure 8 shows an exenplary enbodi nent of a test strip selecting
el enent according 20 to the present invention having a directing el ement
positioned in the interior. Figures 9A and 9B show the neter of Figure 3B
in a substantially upright position. Figure 9C shows the neter of Figure 3B
in a substantially upside down position. Figures 10A-10C illustrate the
steps of the subject nethods. Figure 10 Aillustrates a cut-away view of a
subj ect net er HRigwierigshawp huexehiplayy exhbadanentsf p icpsvehdnd] tedtetrpi con@igr.t he net er

is 25 held in substantially uprigh osition. Figure 10B il lustrates the
nmeter of Fi gur@g&ﬁ?Ap%lg i ﬁ%e&nq?aﬁy gmé Cﬁ%‘te o iaé'fl:irglsegtﬁé‘l'eacé’%&%%mptg%tiSﬁipon

wher e a skuigbk foest vathrth@subfecsiab@tivediane 2HishpenmatploftOuee of &C i | | ustrat es
the applicatiqgn of _s |le to the di.spensed test stri.p of Figure 10B. Figure
11 shovs XA BRSO o O EH B S LT M ORI b (e frdicer | 90
havi ngs neailgect fivedtl t i oni ng and securing a test strip in an appropriate

position in the dispensing outlet of the nmeter. 4 Fi gure 12A shows a top

vi ew of an exelgrErS WS anr pEstorgievsokasxeEpRFIReGEEheT 4 PEET 1hgFd@e ment

accor di Ngtd @e hiGert UhlefEdn. FRRURNE @Bws Featlhdy 2R, shavseRr st gur¥ BBWhOkinghe
test strip novenent |imting elenent of Figure | 2A. Figures 13A-13C

i 11 ustrat & inteorsfrapigreatt theyseter oni ng and securing a test strip in a
di spensi ng out #%Ereqlf sé%w??leht@a%ag%w& a?i%x&rﬁ%%xafey‘ﬁ%%%e&t Wnlggr a%@@xjdlng% to the

test strip. Figure 1 |'ustrates an exe I ment of a test strip
novenmgft Hempresentgneinsoamehgvingn sgpdrite ddst $op pick orpabisex edupling ta the potsrt i oned

adj acent an exteri ) I [eP t] el t and
an ool ary ohgu B r e Bl by B e b iho iienl B4 00 FoB

posi ti on whtbe etegent inventidnhading apepatdtatektystripndontaiting arod mrthointeoidr thaeofarmt .
Figure 13B i strates the {Jgs nmovenent

Fi Qur o LIRSS CHAURP BORCL PO ANEPLB) TP SHT BT UEIB 8, BERGIEATAIY i nt o
the i nt er FiguredfA hhéngihe keparttdtedt BRip arda pobitiche! ia tedsteriatdfite hétenFRorgic®t el y
R s T R I e T T
def | ect edpfetey. of the interior of the slot by test strip novenent limting
el ement. Fi gurl?iggfr?é% sihlmlivlsj?litern?éteersof %Hg%re% Sitn assgl{)sitgltigﬁy lelprylag% p(lsiitg)inF Ing el ement
Figure 7 shows the meter of Figure 3B in a substantially upside down position.
Figure 8 shows an exemplary embodiment of a test strip selecting element according
20  to the present invention having a directing element positioned in the interior.
Figures 9A and 9B show the meter of Figure 3B in a substantially upright position.
Figure 9C shows the meter of Figure 3B in a substantially upside down position.
Figures 10A-10C illustrate the steps of the subject methods. Figure 10A illustrates a
cut-away view of a subject meter having a plurality of test strips held therein and the meter is
25  held in a substantially upright position. Figure 10B illustrates the meter of Figure 10A
positioned in a substantially upside down position where a single test strip is selected and
dispensed. Figure 10C illustrates the application of sample to the dispensed test strip of
Figure 10B.
Figure 11 shows a cut-away view of an exemplary embodiment of a subject meter

30  having means for positioning and securing a test strip in an appropriate position in the

dispensing outlet of the meter.



15 of Figures 13A and 13B positioned back in a first position adjacent an
exterior wall of the slot and test strip securing elenent back in a first
‘position whereby it protrudes partially into the interior of the slot such
that it secures the bl ocked, dispensed test strip in an appropriate
position in the dispensing outlet of the neter so that the test strip is
prevented fromconpletely falling out of the dispensing outlet and sanple
may be applied thereto. 20 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Devi ces
and net hods foFiguletléAmhmivngtw:rv@“coﬁ'ma@mmplaiycmﬂmﬂinmt afrvaﬂegttseipinm\@ment
EE;?;S{ Ce)?! thé'l effle”ngh)en?accor'%ilrpﬁ th}I{e su mven? 01} JFegerretﬂquh:c:)ﬁ% 3%18 Yiew (fir tget te%tt rip
sel ecti ngstebe:mamemamm@aexﬁantofmgomsizy reduced 25 cross- sectl onal area

configured to selec ingl e test str and neans

Geter i g+ nEBksRsin b et Db et tfhgPliofnt el gl oar sup S anmp e

appl i esl talspdaﬁmgeheatoed sttt melef sddthatlabainbR rﬁayhje%bhélﬂb Iﬂlwiéstfs@ﬂb Ex@ﬁhteal ni ng
at | east one . test strip and dispensing a single test strip a

nmet er havrlrw‘t\g1 Iipstrptesian eXBWBIafye?EbOgtnﬂ‘?“bo 'ﬁﬁtéPH’e‘HO‘feI‘f?Pe]i“Hming e]ﬁ?ﬂ'ﬂﬂ 1t‘,léoqutThe
neter is pogtdn WNEhy & Bodi@sRE aljadedt &P WA of £ 5160890 dt BipSLIBGH S t est
strip to nove froma 30 contai ned position to a dispensed p03|t| on. The
subj ect i plowartiagd 2ppxesnlan PrBedmRItoS 2 fest stiip gecppnpelamentén h§rst pRsitiubj ect

met hods. wha%g ft?) (;uti'l@esg[f ﬂ‘ﬁl‘ﬁptmtb ﬂ)‘éQﬁ'tEﬁ&rbf 'ﬂﬁe sﬂﬁsﬁ%ﬂnp?g]ﬂ llIhIS !n%s lthQ tég{estr

under stood tha |s Inventfon is not limted artlcu ar enbodi

descr ibedmozemen imitmpyclenyint oblligwe 13 4aw y secpud p@lt@msrdnete@y bieprotnifies st ood t hat
the term f f ihi cular
enbod monpap AR el b or b B B AP RE e A RD R e

t he pres enaveﬂmgenttqulre sotwind butbétﬁerdmptzredlgmmlﬂyt byst st sarpquegrdledlend aian@lre V\her e
8 range ofs &l HeS el g BB ect . Bpinfiarst 89t Lha SARD b PEYeRLND

cl early dmovahes llamlngremmr Pbgtrer\emnllmhtmtasppserestatrq: ﬂuorwment lintiting efendchiat r ange

anconbhs Sttt BPER S EHE PhSEREN - T TSRS ah dCPBib P P Sa Pes e

smal | er 1aoraamges$ sﬂﬂipyreduﬁdgalemdﬁrmtaélymbe"lrstrmblud:edhemb}t h@rcﬁﬂﬁﬂésl;ﬁftlaﬂlgﬂges is

al so enconpassed n the inventio subj.ect to a ecrflcally excl uded
o o oTR g e Yl i s e e e T e B ot SRER et b of

the |im tfesitichig@fe d@spehdih di@eﬁdﬂtmﬁetbpgohmfthett&r@s&plmgﬂeuam frdbi ts are al so

included 1n the invention. Unless deflnegé er wi t echni cal and

e,
sci ent 11 EORIFRY BLBE WA e WS R ISR N ﬁaﬁéré UsStironl y
under g ood by one of ordinary skill in the art to which this invention

bel ongs. Al though any nethods and nmaterials simlar or equivalent to those

descri bed here| n can aMﬁéEDQ}@SQIﬁPﬂQN@FéHIEE%VENTIQ%H ng of the present
i nvention, r.ef ery t Xe NoWw erl bed. All

publ i cations ﬁ%Q 'T6ie “’ﬁ%‘?@ grggtemmm”?l %r act%mr?lat é“r"éf”ﬁa %?e’f erence to

di scl ose ﬁl@dxoﬂi@@ﬂ sdmplé heprmddedd&eankzjénrdewamera mbrsrswrhamcmnmdtbvdmvmg tin whi ch
the 20 publicatjons C ted t, nmus as..used and in

he appontira Fir e S rebiRG s e e PR AR o SRR WG e

plurapsr e&egsemﬁonanhxes&nﬁlgere@wueﬁ-xta gh@earesystih staaingsandtrhaanwfose. Thus, for

exanpl e, reference to "a reagent"” cl udes a plu uch r nts and
r ef er encedFEHRIAG tll?é\??‘i?ét‘atf%(ﬂ WSS ?%F‘ear&W&‘@loﬁﬁa{)ﬁgpg@ﬁ%‘?@o&1@\/‘1‘3@8@8and

equi val entest s e e sagedf AWM Br tHASRIng ki lehednd t@sttsfi@ Al ldispaideheesidgds t h. The
publications discussed herein are provided solely (ﬁ their %lﬁéd osure
prior to FERsHR ‘I‘tlarfﬁ“f‘daﬁt%ﬁa‘t‘%atﬁ?aé%‘éﬁtteséﬁw i"&‘gﬁlpﬁjnt SIRBY ' PIYI9REr BiEn is to

be constryed, %Spoeaﬁoﬁéml%ﬁﬂe%crtb@{e drOBARG EfeHhe isTERNES OpitS mBes freMtai t1 ed to
ant edate such publication by virtue of prior _invention. Further, the dates

of puBl i ceantairednasiiion éar SeRentrd ROFiHPR bR FULH IAVEROAALUBIUGSS KIS PALFOR dat es

practicing the subject methods.
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30 which may need to be independently confirmed. In further describing
_the subject invention, the subject devices are described first. Next, a
description of the subject nethods is provided, foll owed by a review of
kits which include the subject devices. 5 DEVICES As sunmari zed above,
devices are provided for determ ning the concentration of an analyte in a
physi ol ogi cal sanple. Particularly, test strip neter devices are provided
for easily selecting and dispensing a test strip therefromfor use, and
commonl y t he sBbfoescthe prssaat mventioniitidesfrdredt ihis te bsyndgistqrdriba tliipmveftioaisi ngl e
test strip.f [ P [ s | nses each
test stri gOtSI{an%gQrd g@%&g?ﬂgﬁgﬁ{@eﬁs %FC%’B&%? El}f%ﬁgh.gf?ﬁ%e’sﬁae%% a?rseg'? %Ir%es al so
aut omat i cahdeystchet thatnbenterniihaogyowmseé héreatis fm thefpugposanfdegtribingpaatiquivy si ol ogi cal
sanpl e appljed to the di,spensed t. stri.p, where the ters ar.e canfigured
o Bl o1 nRLRER PRV HOCH R b B ARG O AT =] Bersroh Everpt her
mani puf at wigbaliditsPans edtfe@fpendéd ¢ipimsThe subject invention is suitable for
di spensi ng any_type of test strip,.fqr. exanple 15 el ectrochem cal and
colorinetric of HGHGaREivalugs is @F‘{V’dﬁgﬂf Eé’?’gg’it thptegaeh wierysyingaelugte known
in the arthe tAICHLME UKD of 188 fowet linRSinfekGle USRext BlehihedidRles biHeRALd, Bitwein @ Wi de
variety of different analyte concentrations, where representative anal ytes
i ncl ude, BGtrasTenA Ve limitof dhat rneepidagy otheg fated ot BicsYeningg@lugin thagtateshol |
and the | idge isldcsRiidse@ROEH B Rventidnn &rhk Spfer 8bd 1oRSr HSRHoMhER shbfeSUD] ect
invention are used to determne the glucose concentration in a

physi &9 ograna¢s maympiependamtly beyincluded wrthe $mallgh rappasiglalspensonpassedwihifi thgct i ons,
constit ueﬂfvgnt'fobl%u%‘%fct tfo%gg Béelaﬁ'lclﬂ'l}k&cluldgd Bﬁ%&tﬂbﬁlre sgﬁﬁ%ﬂr%! ew-'t%e §t%tt3!i ect
invention, a review of r esentative colorinmetric and el ectrochem cal test
strips i srapgoinctdds drierog bothef phedwigeranggsreapeding cithsdbith ofi thbes intlndeddinfse ct

i nventi on, wher.e nevvi ew is by way of exanple and is not intended to

sych I
limt the sé‘of))emct%ﬁE ¢ ﬁne&]ierllvgrﬁt Ton. In other words, it will be apparent that
a w de vari et yUolesds defihedsdthérpise, dlne¢lmitiahgnd sbiattifivabrnbs used bateinhavethe tdnes

represgntative colorinetri nd.el ectrochem cal. t.est strips, descrlbed

P TS BaniEe ST pigbrefBE g o RERET bR ip MR R A R R o of
sui t abl e belsiigsstAlihpsgh sy madthodsvert tytedalsl eisdlat @teqoinaledt tb iess ddspied heei Strip
net er devi ce nd the subject nethods., Finallly, description of kits for
Coe T o e st BB RERE oTErAR bRyl 36 msrel BePads apd

Col or i met fateridRSte obw ddRsribed. ATiRbEAL6HI MBitbhel Kteip BRtifuBeidrated kdreiheiyn used

i nt erchangeabl y) reagent test strips | oyed in these enbodj mepts of the
subj ect i FrafEseon dla?algse@@ﬂéFS&PP@ﬁﬁgﬁe&lﬁggﬁ%ﬂat?f@éW CPRRECER) ‘V@wﬁﬁh the

conpopent gublRatidHshiecitkd. for receiving a sanple, a reagent conposition (not
shown as a structural conponent) that typically includes one or nore

menbers of an RmHIsyRenoed hataspsed fesinandiin e SERFRATC RISt BAsaEYE T Hhpor t

el ement 12~ TH@” Ak OmeMRELGE plufs tefSibhth BRleRNEe dbakal diYarfandhigdsgewaad adapt ed
to be received in an automated neter,  as describhed bel ow, for automatically

det er mi ni AU & EARBIEICEPFON “areagentaalufess Piaglignod AphariecaitEBdi ment of a
represent alrl GO AE HEBLS ikl s fef@thdeRo bk 2RO ddviceE bl ERivanshGtire 2A

shows colorinetric test strip 80 in which a matrix 11 is positioned at one
end of5 sufsprn todhesaskitled i tht ath aphsalorthdhesi ve 13. A hole 14 is present in
the support el ﬁgliéﬁiohﬂdifséh‘éseﬂFh%%irpsfre E%rvfdlea(sél}éi e} WA G 1BeuRATRYE: f @D be

applied to one side of the matrix 11 and a r_eac%ll on can be detected on an
opposi t e §lidgdasé ofthe piesent dppliTitonc Hofoneharen éf to hp censtingsl asrap adalission that r i ¢

test stri 1L N L [ . : P %11 that
is enpl oygla\gfgﬁe?tﬁlgyggﬁﬁ} %2‘? P{nggggté)tagfeg% e gléﬂgﬁﬁg#éﬁtel?%b)sn‘gtl}@ |E éf %%Je%%(o&/i des a
support f Burtlehghe datesonfpubliaber prowfled inay bé diffatenpirad tiei asgpabydiiesnondeatser i bed

bel ow, , as | as t | i.ght sSQr bi or chronogeni ¢ product produced by
t he s?%naf’v\ﬂ%‘&m&eﬁ %slﬁ?ég‘ie]e enacgl.’t .fonflﬁjéecl{' ndi cator. Matrix 11 is configured

to provide a location for the physiological sanple, e.g., 20 bl ood,
application and a | ocation for the detection of the |ight-absorbing product
produced by the indicator of the signal producing system As such, matrix
11 is one that is perm ssive of aqueous fluid flow through it and provides
sufficient void space for the chem cal reactions of the signal producing
systemto take place. A nunber of different matrices have been devel oped
for use in various analyte detection assays, which matrices may differ in
terns of 2S materials, dinmensions and the |ike, where representative
matrices include, but are not limted to, those described in U S. Patent
Nos.: 4,734,3Q10; 4,900, G6; 4, 93S, 346; 5,059, 394; S, 304, 468; S, 306, 623;

S, 418, 142; S, 426,032; S,51 S,170; 5, S26,120; 5,5G3,042; S, 620, 863;

S, 753, 429; 5,573,452; S, 780, 304; 5,789, 25S; S, 843,691; S, 846, 486; 5, 968, 836

N NN NN A I



30 matrix 11 is not critical to the subject test strips and therefore is
chosen with respect to other factors, including the nature of the
“instrument which is used to read the test strip, conveni ence and the

| i ke. As such, the dinmensions and porosity of the test strip may vary
greatly, where matrix 11 nmay or may not have pores and/or a porosity
gradient, e.g. with larger pores near or at the sanple application region
and snall er pores at the detection region. Materials fromwhich matrix 11
may be fabri cat édthendepcritamgithe mdnlmdmvpmioynthe sybjet devig@e higsiabdribadfirspol yam des,

|1 ul h
ot be T oVt e gnor SERRi ARG S es R S b e R PERE B chment o

t he varlouﬂumﬂmbaﬂﬁmo&nhhe S|gnal produci ng system Signal Producing System
10 In addition to matrix 11, the subject test strips further include one or
nore nmenbers of a signal producing system which produces a detectable
produgt IipEVESEONSse to the presence of anal yte, which detectabl e product
can be used to derive the amount of analyte present in the assayed sanple.
In the subj ectAstsaBmagesq aheve, dpdces g R3pVidest for Atprpunine B copreniEitipart apy odum ng
system arg, ﬂglpﬂ{ys?@logl@al Gormpf. %ﬂlcﬁml_l/yte&@nfg%t&%wc%é YroBlab @ e eekify 0

| east a porfion of deteCtion region) the nmatrix, and in nany
enbodi merselgcting @dt@mmngaﬂ tles} sfalp 1he@<ffr0tnh@r rreet pnd<c0nmnordzetrhpaulm ea RtRlS ment s,

e.g., w t g system
s an andrgus HEAR e uliaRRRb gkl b ] £ amblihe SRR AAIELES

si gnald pried doperpessesh tagt stsp manatelycdwne tent maraannmg"ht hé)]e@temetcrseaﬂﬂoe si gnal
from whi ch th t Queent r. tlon analyte
i s oxidi 784D ICQE'eA%eP% o ee St rﬁtlmn Qfén éuﬁgzT & 119??!18%10'10&&%% SN ¥ %D)Pll Yed form
of the anhd mmn&nidea snmrwbﬁpdmdmat@s ae cofpordttd detaﬂmxammnne afncérytdriogen

per oxi de. hydr oge erOX| s the orn, to generate the
detectabpgﬁﬁpbﬁ%%vl SH@SéﬂEWEFEHWH@‘@5?8?%%8%3858%? where the anmount
of detect abl e Tne @ﬁhj@ft 1rgrellitﬁfna§ afkably fdrldespenspainy mﬁﬁi‘otﬂltelsf@nﬁ)fsﬁdiﬁmp]e e. t he

si gnal n related to the agount of analyte in the.initi

UGh 15 e TesHAFRCa) RIS BHF 0t APIOBE UL nep 58 BYE (SRS SET IOV K he

subj ect ttRSirt, StHetddBcitedt s@hps Aind QEd 1QGHd detsNafadet 6fd Wi va@etmmlﬁg@ﬂt per oxi de
based signal producing systenms. As indicate t he drogen per oxi de

based si GRAVISFOBERITR TS SYRerTrRrersREAtiyean eséH?V‘EFg\é‘t?‘ﬁéﬁt n%% Jied &% &tU58Seanal yt e

and pr odusgRstarof MRS RROKGIhd KR! [0hamySHh QESRerRE FiRX b @tani’@H & the
correspondi ng amount i s neant that the anount of hy drog per oxi de that 30

i s producBleFEYSTBEREE REdP determiretha Ayeore cotocartiopiea ph ?é?ﬁlca. fAEMe sanpl e.
The specidd % GinRakHEIEIAd, biddShibdd BdctieRZ YRGS BRRbE, hid #8PRAJS fftthet NE nNature
of the analyte bein assayed but

describing the subject invéntion, a review of representative colorimetric and electrochemical

test strips is provided first to provide a proper foundation for the subject invention, where

such a review is by way of example and is not intended to limit the scope of the invention. In

other words, it will be apparent that a wide variety of test strips, including, but not limited to,

25  the representative colorimetric and electrochemical test strips described herein, may be
suitable for use with the present invention. The review of suitable test strips is followed by a

description of the subject test strip meter devices and the subject methods. Finally, a

description of kits for use in practicing the subject methods is provided.

30 Representative Colorimetric Test Strips




is generally an oxidase. As such, the first enzyme may be: gl ucose oxi dase
_(where the analyte is glucose); chol esterol oxidase (where the analyte is
chol esterol); al cohol oxidase (where the analyte is alcohol); lactate

oxi dase (where the analyte is lactate) and the |ike. Oher oxidizing
enzynmes for use with these and other analytes of interest are known to
those of skill in the art and may al so be enployed. In those preferred
enbodi nents where the reagent test strip is designed for the detection of
gl ucose concenfthegplopmetrictis photpryetrie (heysip used igferghanseabdirepssrt tesThigpgl ucose
OXi dase IO dR IR A AN, CABYENR Rl AL ERra- b 3p BRAIEAL f
occurring rce suc perg| l'us' ni ger or ni cl reco |nantly
pr oduced. fomﬁ)wmgsempmtnenzmmxdﬂ f@tfrecmiwaisanmi@dm@igwg csgnsosemnu’(nyt shewmn
enzyme th%tas 1a1t 61II ¥goem neec)&l f 1 Iu(Ie ne r1 Ore 11e di-cat O(rhy gonpounds
into a detéStaBIE BroRfucy & PresEnt e of ﬂ ﬁ%alé)ﬁrsﬁ«g%%‘? 4 where the
anounts ofoxdmneﬂ tighdl @rqaiioidy Gytstetrrhﬁid a ssippurogleraad lbYl"Heth)rll‘rﬁ&Qttbsm BtripSare

proportional, to en.peroxide that is Thi s

D bonod easptiy Pebas S ard e sE el s Rlried Pt pLa BT Balpwelor

incl ude: Aednsicat sderRRlinxihe 3sRedtHBEN of dbangBie. PO S¥ingRSLemBRGAGRLNANT | Y
produced peroxi dase and synt hetic anal ong havi ng peroxi dative activity and

the Iike. re@é%mé‘mﬁe colqrimetfic test S“W%ﬁého"ﬂh’é} VEIE 2N g‘t‘f?é’é shewgcolorigetriq 990) |

299- 302. 1I#8uripediif AMmRh SGRARRYUNH pggltlm@%d ofsibport SRSHT Bt@ith 2T € ONes
that are elther formed or deconposed by the hydrogen peroxide in the
preselfce aghesiveel3pérhold Hais @reﬁf@t BY thelsippor? elesnt I3dn dwtame of yatrihbt ingHsdy bs
1ot | n ABREASHSE ahR WEAIRNIUR hARIS: of LLELRRL b daifabor dye
absor bs satasraor?g rgl:31};]\/vave engt cﬁ% er enta?f T ac at wh%cc ¢ g sanpl e or
t he test |qmgom@agbmtf nabsollb$hetampoegents of‘lﬂmaxgnpldxyzce@rmltrm toft Strhvevlillrmdwc at or
may be a,go f td¥ncolored, or colorless final product that

evi dences%deg‘{ﬁ%ﬁ%g’ﬂ%%l@go or of the testi ng side of the nenbrane. That is to
say, the testing reagent can indicate the presence of glucose in a 25
sarrpllg col ored area being bleached or, alternatively, by a colorless
ar ea evéﬁcrprng color. Indicator conpounds that are useful in the present

i nventi on i ncliMaax botHat iBI’&El-pl(@!Bdimtthﬁ)SlﬂDMﬂeﬂtps dsmnomgmmtimx winxbspw\aﬂ@sn

One- conpaonen tens in omatl agi nes, arom ohol s,,, azi nes,
and beny P oY B SARals etk LR R e o S B B B0 P
conponentthsygit amrblﬁgbmm&g@ﬁle prdﬂluuﬂpmﬂﬂwﬂhlﬁ}/ the sipel @rddutiag MBS, ianthyBTH

derivative, (see for. ampl e those di.sclosed i.n U. i cation Ser.
No. 08/ 30Bdig¥er hi%)‘“"%ﬂ?%f‘ﬁ%‘ff% BPTHATE %‘ﬁ""’g rf%‘f“éeréﬁé‘@?"g“’é Saé}%ﬁ) €8

4- amanoartléday spplicatdithnt Iaeodati&eiror £he IpRaeIMtof it 1RMt-Aseihig oditt preducad Byat i C

al cohol , c%rygﬁgate am n conj ugat ed al cohol or_ aromatic. or aliphatic

al dehyde.! o5, PY/the Gign (B’FP&BH SIS Ayt LBisi0e tetis @REsyeS ol i none
hydr azoneqhyss et v dxeoL(gNaEIrﬂh £RTRk mﬁcmquttvbld?sp@liermxt hy bieemien bapgaiseraci d
(DVAB); 5 MBTH. conbi ned w 5-di chl o - 2- hy roxybenzepe- sul fonic acid
(DCHBS) ; thfiisralBiayfing Sﬁ@ﬁk‘aﬁ?ﬁe%ﬁ ﬁd’r"} entRpadifes Bgibeen

benzenes lﬂef/&g}@éd omps@%oﬁloumﬁawmmﬁ@gmsn@mc%{amc%s alafr] hiffee inleAayIt hal ene

sul fonic acid amonium (ANS). In certain enbodi nents e dye coupl e
MBTHSB- Awtmaligri@wwéﬁandl the s WHEIR EGPTesERaliNeRRIREES lrsq‘hgiﬁa put ﬁWdH’EIB’P“H%F syst ens

that prodycg,a dEéc&a%@ﬁm@tpal&t%g e&b?@i@ @@@@m 4(995 39@ts€tgb@bhe non-

fluorescent substance, e.g. In a fluorescent round) be enpl oyed,
such as thP4et6dese0q, @éd544h3 14%; 96@%0321@&1%70 \5@552614 Odﬂé}s(&iz -$43uor ogeni ¢

bstrat
Py ogon PEr AT aE, Bt Re b e ARy ea B e oo 30¥886) 1 0o,

109-1 13.the disclosures of which are herein incorporated by reference. In principle, the nature of
30  matrix 11 is not critical to the subject test strips and therefore is chosen with respect to other

factors, including the nature of the instrument which is used to read the test strip,
g



15 Support Elenent Matrix 11 is usually attached to a support elenment 12.
~Support elenent 12 may be of a material that is sufficiently rigid to be
inserted into an automated device such as a neter w thout undue bendi ng or
ki nking. Matrix 11 may be attached to support elenent 12 by any conveni ent
mechani sns, e.g., clanps, adhesive, etc., herein shown attached using an
adhesive 20 13. In many enbodi nents, support nenber 12 is nade of materi al
such as pol yolefins, e.g., polyethylene or polypropyl ene, polystyrene or
pol yest er mnv@quuéﬂtlliye Ahsichghetimepfionsrad pompidy of thé atestdp th2y varpi cal |y
dictates or _.cork the length of the test s ardI ss of
whet her of H Wh re a’hd)? L%a ¥ OSTp %orQEh é’rrréesn d}fﬁa om% éi%adl e eort sponds to
t he | engt largef pdnesﬁeas tnr at phe&@mptera@plﬁcmtlad relgmnghdh stodllet beret &3he &dteditipn 8Qion.
general ly t out 80 aI | y from about 15
nm t o aboM{"’?Eg]e ﬁ’i}jdaﬂ B’B‘B(t arﬁ’d% 53’2)%? t“8%5 mm the

wi dth of pdigulfesd, pSIyEulnﬂiegQelﬂlﬂ@e@ahﬁs}ér%ﬂﬂﬁﬁ& fridamR BIEH)'M]eI% tReheridleyt 35 mm
usual |y from about mnm to about 20 mm and nore usual ?ﬁ/aefrom about 7 mmto

about 15 %ﬁlwtﬂbﬁ@%w&ﬁe@s@ PEfViderer qoxslentor ppieRs epy Hiaehney of Bsges from
about 0. Zyioht RieRBONbE the RigiMprattb@k kystdk om about 0.4 mmto about 2.0 nm and
nore usually fromabout O°G f o about 1.5 mMm 11 As descri bed above,
support element 12 is usually confrgured to enable test strip 80 to be used
with or &?ﬁ]tﬁﬁucﬂk%yﬁeﬁm er. As such, support elenent 12, and thus test
strip, is e form of asubstantrally rectangular or

squar & | i ke stImranltlmtirleattlhél,dhmnb@pbtn@- styfps Surphpomrludé eweeqrmar meaubyrs of
accor di Nd, g YAt lﬁgrugc}gn hieh Blodfoes 3cildile prodaar?@re@g&nsé hOgRGRL op kil

in the art n-usi n a coforinetric test strip, owed to
react wi tdmatyte wfmibktestabl‘e prdviactsiag e bsedrtoderdie rlrlga aysneof amly}:mrmahaman dhe

det ect abl duct, t | to. th tial
oot aprgg eyﬁﬁsi‘ﬂﬁplghf‘n%e Su%egtgt%%tﬁsﬂlps le Bk QIR st b oF Erlle%{;g?ial oy augeh”'t O' a

€ sa
mat ri x 11syefent dre aiseahtedi,tel‘g p,ommwl\ya)ryron bwalegﬂweutaahémoraam@e& porten @ftgpa; 0. 1

to 10, aboyt 25.0 m about 5.0 to 10.0 | e. may be
intro ceﬁl Bteﬁﬁ“ré?géoéltg%‘élf‘%é aéﬁ;}“ RABY ERPAHPeS ‘&%&“a\}aﬁgi}%&?gg Egrrp%/e may
be injected, ahlcomad eﬁaeodﬂneirts,ergr \mf@gmarsm&ﬁe Aﬂatyrmtuﬁteﬂst tHaeigamount of
det ect abl e product, i i gnal produ t he si rodu i ng system
e Chen dBeBIB R 0o RD RS Poink i BT e PRt £ o

sampl e. | figaepicAusing e RRithst thail fiBiaday MR ldeeaatla signf) EokDwhich tHee above

menti oned 15 detectron and rel n,ste are enpl oye The above, descri bed
react i on, 24SHSEAICEHIALAR T B aarrm%sg‘%\@g the anajde Oésdl%ﬂivmﬁehrlgrefsar ble

per f oggn ngazsrﬂ £ATBducd bf itz B Fm e e hhd1Rd ahda bbresp ALY phPSrtiofial’ 34, 360;
4,900, 666; 4, 935 346; 5,059, 394; 5, 304, 468; 5, 306, 623 5 41 142;

5, 426, 0323maint 9Ehydyegen pongpigde) Spe hygragsn peraside &5 thonFripdgredgin s, tgggnerate

5,573, 452c Berl BRI KRPerR DR imoh AURaoRdmPuRAOABS Rl 4G and
5,972,294; the disclosures of which are 20 herein i ncor porated by

refer encedet@raéﬂmmreéuc@gerwew bychosignmh MERUrpS EfeAL & 6-¢he sighaljiptes Eﬁlf’c‘t%‘loe for
use with d t t

use w bedﬁl?ﬁm%wo?ﬁﬂaaliétﬁ;{rﬁmg bl 'saﬂﬁrlly £s sd%rr e d}?ggxdéeitf?&gtgf‘gg%l Zaod&c 9 )55,
t he discl osigmepresentunibeiulieed tasbytapsiarg ﬁéQJ‘FOG@P%)t @@Taﬁiﬁﬂ?@i asrhyAvogen pegoxide

Repr esent | Test Strips Cenerally, the el ectrochem cal

t est strr%kqﬁgﬂlﬁ%tdgaﬁgg}meﬁtﬁh t he subject invention are made up of two
opposi ng net al Aeindteied dewestbphydaossd pbspxale bhded sigpal peodukiag eysterhninpladg/an
enbodi nment s e n area or zone.
Fi gur e ZBé sﬁ%e hagg dlzgsat%g ﬁaéftg %de;gwlu%é %ﬁo@xéeg%nd{ﬂéﬁaﬁ%uﬁt o%%ﬁf&r(a%%

r epr esent pdroxide, al'henaby ocﬂmpmdaig dnemht is nrreum thaf ehatansmm o h@ﬂrorgm:bambeée ﬁnat
refergnce. el ectrpode 64 an ctrode . 66, separat by .a 12

space d]I alj&re fﬁﬁ,pg}m{tlgngﬁ t}ﬁmu‘%}%fa’éﬁﬁwﬁgrea AR F%Wl%r@§38¥01§8ne 68 in
comuni Cahdt@d oftHihfist @eyRe hécsssdblydiepdnde on thy natuber cfalke dnalytdiigpacsed bayer ' s
coverage adj acent reagent system or co&posi tion 72. The working el ectrode
66 and reference el ectrode 64 are further characterized in that 5 at | east
the surfaces of the electrodes that face the reaction area 68 of the

el ectrochemcal cell in the stripis a netal, where netals of interest

i ncl ude palladium gold, platinum silver, iridium carbon (conductive
carbon ink), doped tin oxide, stainless steel and the like. In many

enbodi nents, the netal is gold or palladium



While in principle the entire electrode may be made of a netal, each of the
_electrodes 10 is generally made up of an inert support material on the
surface of which is present a thin layer of the nmetal conponent of the

el ectrode. Any convenient inert support material may be enployed in the
subj ect el ectrodes, where typically the material is a rigid material that

i s capabl e of providing stnictural support to the electrode and, in torn,
the el ectrochenm cal test strlp a whole. Suitable materials that may be
enpl oyed laserteﬁ@l}r Pepidase photeh. bt ‘6rst ezympalagide: geropt evgddse §whese ghe |

pol yet hyl

t erepht ha at e ETG%eﬁaéhafeg/tle %P%Qiase gggeégr g‘ﬂ%‘i %IS eggr@ogpé@m&%?%on

ceram c, (yhassthe amedyte Fsenldohfgs, ladtate smdeser(whtrarim@s\alytehelastapp@rctthc tikel f may be
made of % ra however, the
el ectro d”@%h@ll 0x1§1§ﬁ1§%llgjn o4 f(%)rrh%e 1tBt61%§% %}:d;cg%e?gn%? QY & mt%ems SLATF #%&lenta Hhagse
conduct i va skdlahitingar( sudotayadsodsl eadlayedy Ing]@:isdpre&lrﬁ:ﬂ Iemhmhn’ﬁnﬂs wékre the | di um

carbon 20 conductive. car.bo oxi de or _stainless steel Wen a
ot ol - codPRmb Tyt s ey e i e en ot Pt fneRhedbhuls FRPGBHERH v r ange
f r om abougludbs®0RidhdeC ITht gluakye wiiddseGidl besbitnindd ifrdnPar3bdonMnidn; sdusdeab bya from
about 0.004 inch to, about O. 807 inch ( 102 tg 178 ~.m, while the thickness
of the ne‘ta&fralll%%r‘nwglsf)“ff?/fﬂc af r“;“rp“i’%tHb%mﬁ"rf(?ﬁtp SHoitm o R Bbut 300 nm
and usual dyafde@m about 20 nmto about 40nm 25 As depicted, the working and
reference el ectrodes 66 and 64, respectively, are generallg}confrgured in
the f¥km of el4mrranéewymees hepiEarlaapdupingsHEET a1y LR 2B F12yms that selbesdle r anges
from abo%n@er&%m 'ot‘&'ile 6r9n&%99ﬂ§ca%r ERERERds M%@&ét%t%f%&&?h&tthé) édpbdigh to
about 1.5 inches. dth of the electrodes typicall ranges Prontabout
0.01 inc rhyrimgaboatoxmieaphqrn@lhésloumsﬂéttwalrlr priod el st 1sepraducerthy this redsbon 0. 27

i nches. odes is
shorter t ﬁ%%hgh@; %Rﬁﬂ&ﬁgggﬁﬁdﬁgs%gggggﬂmen%g%ﬁﬁgﬁTﬂés&ﬁﬁ@&%ﬁ&&ﬁ 0.13 5

i nch (3. Seemrerplly h@ptoerdasecﬁhemtsmmbk:,petdxedaetsemlmdwdbora@r@ﬂlmmdw HRP)I s

mat ¢ ' | ts, electrode

4. | o apody Pirodess R Bl R aRK PR ARy dnd SARLE SIRGOLIRL °% P ches

(3.8 cn peomgdatvadctatyndthe 1&bobte g 28. CnEhWeng; BAndlyticaThivdicheAas, 28Bei r

naxinunra??mﬁ 1 103 inch (2.6 mm w de at their mninum reaction zone
o) 7

68 and p are about 0.06S inches (1.65 rm) wi de and the reaction
zone 68 has arTterisdichordompbond or@oMPoshds,reze. (sibfrbles care hnes Tue aelethdrr odes

typi cally,. have a, thickness,r ing fromabgut 10 nm.t.0 abou
iabal Ty VaHBrY SR RS e 80 ader s S st pii O R trabed Srtibe o
zone BB idh intlicabr a@tthauabgormcgmﬁl apfrate&mbiey maee@ttvmhmraféralap tleeast about
0.1 ~1, usyall st about O. out 0.6
21, wherBUEHEY 65 AratRa R e S e SRR B Rt he sBILe R of Done
S\ﬁ : s | argelng ré@eﬁﬂd&cﬁﬁdstﬁbﬁg@@ thaeagﬁfzaar ﬁﬁﬁt@fﬂﬁ:ﬁh@&atjﬁl‘fm@ﬂmoldraj{er 60.

ile spagcer e IS S to define a rectangu ar tion area in
whi ch ¢ hefoiy éSr"@#é?ﬂ PpFleSE b t\(\f'\rir’f%?‘“t}é FEidengehiphap ?rncgtsra 1hp fSting e
possi bl e, of(tEe BrembigelaTRst id 16 is@)) eHél tédting Gdafg&it' k& indicht @@PrésencpRAodeqREL i ON
areas, etc.). The thickness of spacer yer 60 generally ranges from about
0. 00125 ncsr"}thEF Bibberlorgd eﬁebnﬁ&hleretls%at alzeﬂttwelérbw CHPEsENRY deVGloRHEIZ y from
about 0. 0Q#,d nch to about 0.005 inch (about 76 to about 127 Eun), thus 15
the total thickness of the test strip (electrodes and spacer |ayer)
typically randeélcrtpbmnm@ew tbat@eelspﬁwgw thopragsaLimventos incluse hothpseadndy fr om
about 0. Q1R n&rﬂ cﬁr%ﬂ‘l’é%erﬁc %Qtrdt&c\?\%&%n hént %%S 1ﬁ(cl\f1drec5%rﬁ£f3%mt%soj'5 i nch
to about 0 020 I nc manner pacer | ayer is cut also
det er nmi nesompiic dpehoe azndssanddenadingsosuch avtrtramhtéybheeslémsérlﬁlr Ynablegvea of
inlety n Y f rge to
provi o s pp i PR Eindlac iR Aons LGB MEFTIE dh NETRREAGE 2,1 0
ment i onecKseabﬁove;annme tmaseydisehdsediini® At Ratent Agalgeition §¢sNeri88102¢5Ghposi tion 72 is
present in the reaction area, where reaﬁent system 72 interacts with
conponents in the fluid sanple during the assay. Reagent systens of
interest typically include a redox couple. The redox couple of the reagent
conposition, when present, is nmade up of one or nore redox 25 couple
agents. A variety of different redox couple agents are known in the art and
i nclude: ferncyani de, phenazine ethosul phate, phenazi ne nethosulfate,
pheyl enedi am ne, 1-net hoxyphenazi ne net hosul f at e,
2, 6-di met hyl -1, 4- benzoqui none, 2,5-dichloro-1, 4-benzoqui none, ferrocene
derivatives, osm um bi pyridyl conplexes, ruthenium conpl exes, and the |iKke.
O her reagents that nay be present in the reaction area include buffering
agents e.g., 30 citraconate crtrate nalrc nalefrc phosphate Gbod"
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10 fromabout 0.3 to 0.6 ~~1. The sanple may be introduced into the
_reaction area using any conveni ent protocol, where the sanple may be
injected into the reaction area, allowed to wick into the reaction area, or
be ot herw se introduced through the ports. The conponent to be analyzed is
allowed to react with the redox reagent coating to forman oxidizable (or
reduci bl e) substance in an anobunt corresponding to the concentration of the
conponent to be 15 anal ysed (i.e., analyte). The quantity of the oxidizable
(or reduckpipyragd herealvaeisreasanr srannpanypEdte ard tleddthsy campeteatisebcheni cal
measur ene, : hat.: i : [ he

parti cul aromac e AR AR on B TR e PRI BT ool

el ect r ochaiphetal aldebzde. sExemplarg tven@ingppecht Cxstans arel dpestigil 2ebeorotivhztlinene t he
assay is coul onetri c,. anpeyr ric..or tenti ric). Measur Wwith
sty 62 PRGN BURTED torduifty PRhs b e Skere DAHB TR et or
met er .5 UsM@&THyconttegdurienEidichrd-adkedroopenzeae gulf@nc ped (CHBS); tnd® f ol | ow ng

sanple intr ion. into the reactjon.area. Mthods for Ki ng

o1 obt r ocHBHEUAr RGeS e e et B e OBt B ent Nos. :

4, 224, 125q\ATRYR) cd@dined vt -2 Bnol ¥ Biphaalene billfoas 8@ SithdBdagangy MO 99/ 49307
and WD 01/64] 05 publicatiaons, the disclosures of which are herein

i ncor por a‘ieétﬁinWbPéiP@PEn@éFIYQQ“FBIM%W%B'% éScPcr‘?f_S’ﬁe%f the el ectrocheni cal

si gnal gener atig{ei dindr RAbb@AEhE AndORBdnchE J888E iReftodRR\FIuctdig&namount  of
the anal yte preSent in the sanple introduced into the reaction zone is then
typi cH | ydetrstablerrpigt 9y detettaile pRy- flHereesericubYRItem £ 40 2 PgR¥EN 0 the anount
of anal yt@ack%ro'}m;ﬁ?'ﬁpleﬁxplo%ﬁ, IR R Shos DS sdal i atiy O 7RG, PBARYDBRura:

el ectrochemtcal sighal 1s tsually conpared to thé signal generated froma
seri es of Npv 8uorogsiiysubbrai¢srievtHerseradigl Paexidpe gppid dad sengisive essay fond

deternii d i I i ) rocheni cal
signal ne sﬁgl'égﬁg%l{ogg?g%gﬂgggﬂogﬁaeyﬁglafggﬁ%gﬁ@gﬂsoﬁ@@ﬁ %/dg)t?llgdn?g%eps, are 15
performed automatically by a device designed to work with the test strip to
pr odu&e aSuvaIIgtlgleofengnal yte concentration in a sanple applied to the test
strip,” a e. Arepresentative reading device for automatically
practi ci ng t hedaristl &psysusycitatiedtio usippon elecheonl2y Sappdryelsaenlle nay el
reaction zone. then.read th inal analyte conceniration result fromthe
Govi ce. i nparin Rl RL s b Bl feub & RARAE LR SR R o

09/ 333, 79itlidul etiud baediddor kh9G. Nidtex di sely s anehed tovdapedit ¢leméred2ibp any

i ncor por at ed b%l r ef er ence. Aqaléste Cance trhat i.oq Det ?rﬁl Qat.i on ters As
descr i bed®RBBVE TEREDET) Bt C PRV ATICHNS el NTEL e rta st EBe 21 4~ ¥asi | y
sel ec10 and. kDmahsEaREanénts siRHol nle@ber B i nfrdabf AatetiaiBucisasghlwikfinhe. 4 ype of

test strip_.described above, and autonmmaticall eterm ne the concentration
A S A e D e Rl R ARk e A
strip. f Tyqibgert %l&mex}th@ UG Gt \or @@sefsg@ide@d tha Mehghi apu?wﬁlesaipsihngl eb_t est
strip froma plurality or aggregate of test strips. ually the subject
devi ces are cdomerygiFsedf WYesthroren Fhedﬁ‘%frﬂéﬂaﬁ%t ‘Fl?'g?ﬁtéﬁgiﬁatfis ¥ §O%EBLRAS| 00

test stripshelendh6f fekt¥hip 305 Hidlbe 1 &ftﬂ@teﬁt@tr%bﬂﬂéen@éllyﬁnfg@ssﬁoﬁEleu@S_ at one
time and nore usually fromabout 10 to about 25 test strips _at one tine,

t
howevey tIHE tg abgus 89 mm\iswadly frpaalont Bomm, tgabt 60 &1 andmaregeedlydiompbopeywer

nunber of 40 8%tto Gbdut BS nith, tSidkH Sfhe tbfl sﬁﬁ)r%;jﬁlcé?iy*}@ﬁgeg RORMILERY Bim b he
subj ect devices are configured to be couple e.g., releasably coupled, to

a test stabopt Bonmangwely fpmehoi duredo aliont f(é@tn agdppgye uguglly Eopsabguid 1l t he
subj ect ! W 0, \@,ﬂ&, Q%’gy i ! en a 20
subj ect gélbglglgﬁn%{h?gggﬁg%sﬁ?g{%é%ﬁn%gpggr su?%qt atﬂ?]gg%blgpingg%ret ai ned
in the tesboust.s imm, cowilyifver atwped. 4inetotaboy RsEmmand mére vaallp frenh abaiy ket

devi C& foglm§§9§&%%nn msel ecting, dispensing and testing. The subject test
strip nmeter devices wll now be described with reference to the Figures,
where |ike nunerals represent |ike conponents or features. Figure 3A shows
a view 25 of the exterior an exenplary,enbodi nent of the subject invention.
Meter 2 includes dispensing outlet 5 and display neans 100, as will be
described in greater detail below Figure 3B shows a cut-away view of neter
2 of Figure 3A and shows certain conponents



associated with the interior structure thereof, as will be described bel ow.
Cenerally, the subject neters are characterized by a housing 1 having an
interior 30 structure with a test strip selecting elenent 20. Housing 1

al so includes dispensing outlet 5 positioned to be operably associated with
a portion of the test strip selecting elenent 20 so 16 that a test strip
sel ected by the test strip selecting elenment 20 may be dispensed via

di spensing outlet 5 as will be described in greater detail bel ow.

Furt her nor e, h"e&f&smyei abdvsosuppet elgmentridanesupldr cabpencdiagmabletdsestrip 80 to
concent r ald 0q Qfen B iANBYHE il RIXSHOLORME BB Snchud tef-strigP LY

conventi onal opt Ical” or electrochem ca yte concentration deter mi nati on
neans andypicdiysipltizyforre afis subS@ntiadly rcmﬂnguh'r mastqmrrg-lﬂ(h stripewhdre ﬁne@lﬁmarsmamal yte
concentratd on detern ationt st.to a or nore
LED di spl afl 7SPRN a%emenct)lrllgv% *HOT n%;t@f)‘ drel gf“?"é r’ﬁigenapgﬁr& E‘géh 8age or

si gnals. Tsﬂtﬂl wmhhapat.of housing 1 will necessarl |y vary dependi ng on a variety
of factors, ere suc tors.inc enot limte t he type,

o 26 and nunbdF ISPE PEEA SIS IHER 3 S i AT e FHE TPt ho
like. Usuaé ngnalﬁymtlﬂgsﬂstdn&t @diﬁgaﬁ&eélﬁal@?ﬁ)uﬁ& ti ¢k fresehah bakhyudiel d in a
user's hand. Figures 3A and 3B shows hOLl I% haVl ng a rectangul ar
shape, buﬂromrh@}al Krhp Bdlial ABOWE PESHIL &N BE SHRPE- lpfo%m@wa agpleiBfdi ng 1 may be

of a Squ%ﬁodu%&i loafig @l of Gk tGdiAY ma§i'w§9 b&"gex%'rdlly%x'xg%@'froﬁ%e@co £lc., or
substantially s Al'ternatively, the sha housi ng 1 nmay be nore conpl ex

such Hs aﬁlb§u‘b%5t(amlt ll%lpllbyfrplmraé@l!JlSaQrtOslﬁ&pé wsmﬁélellmqyé?e o dreqskp atadsl of t he
shape, housigngy LofRfie 18R R Rl vk Aectid] SnectBthid, BPRd om val |,
bottom en%ﬁ%?l %o‘t)lt o?ﬁesﬁlﬁg@%ﬂﬁwereggg%& Fll &gees 3A anéia{BBlékdl I(s)‘|soeten5| ng

out | et 5 atkerpgssiimtiagnead. The agynt elojstastable p@@duahdemgml ptvpluwélbly ﬂ&smay be
characte I

cort ai n_ AESGRSHER FURRTRRLRAedfid ol 8% Bk Bl Mandle BRI | "6b or
t he |i ke,sample. iIncértaiieeniyidinerss, autesleatl alstess heaiusiriony tlmpge rhéntfoped coupl ing or
20 asgsoci rel easa C ) epar SL1d

cont all%ger(?&%glg%ge E‘k}%%ssteps § e go)yed ?'1169%‘?08\9/.d83°”§o&§%~?ﬁ°ﬁ}°8a‘§e?%ﬁ° erebet ween
so t hat txemtm@ﬁtépspsS wel & 1mlﬁhmemstfdnq:>etfeﬁmngt}relspmecnmé ﬁn'tﬂ’le:fdenﬂnbeﬁmﬂé Sl nt o the

ot onal AN PRar rant F AT e He, SaE e e e TR et s such

as snap f35,426 (fSIZ; EBM}WO 5I5R6aRnE Saa8,082y65,4201063; HI53M29; KEDIWS2; 5 7180,8043,!"[ 25

s the b md Sguour Sake S Bt RS R BBt et 6 o of

test =t rimseiﬂilgicdxpefatealmambﬁiaé ed in housing 1, if applicable, and the | | ke.

Usual 'y, housi % is S|¥7; 81 t.o be easil and co n]fjlortablﬁl Eeld n a user's
hand and easi I]{}‘ ?‘P};?ﬁgf)ﬂﬁc SBPEmeE( reagentdest SURHPIACIS fonse WHh M5 SUPIEH; t ati on,
in certanﬂv&ﬁb@mcmetm aﬁeh@t langt B, thofdeRsd HOU.S. Patgit0®k) 3/040a93ges 30 from
about 12 mmto about rm][2 usuall from about 40 mmto about 150 mm and

nore usual$§ss 94120151517%@3% 5§§ Bsa}t?cﬂj%c agpref i WGk P eTRHRROPBEd Rusi ng 1
usual |y r@pgssefrom 17 about 12 mmto about 100 mm wusually from about 20
mm t o, _about 75 mm and nore usually from about 25 mmto about 50 nm and the
thi ckdtess T of housi ng 1 usually ranges f1' 0111 about 5 mmto about 50 mm
usual | y fRepesaietiie Hledroohsritioal JlesBirigh0 nm and nore usually fromabout 20 to

ahere such malPRAE s PPREEerabRSrLAT LTy TIOIEE ORE PP IR E o

concent r ahhdenupdsFts®6 Bhpvaink dibtal RlefrodeVbdphrat@tbysuthintspiiet RlytryIn mimsr fere with
the reagents of the test strips held therein. Representatll‘y n%% i al s that
may be usERPEHIMEE Wﬂ%’f%%‘?‘b?yétea’flsl%éte%ﬂb 8 ERCHRI AT 20RT | TLigee F1O%t & not

Limitgd 0, exPRAYOBEN G BRERIIPHIS cfibédimas db 8 raphQbiitadivelddcastaydiQn st strip.
pol ypr opyl ene, pol yet hyl ene, pol ystyrene polycarbonate and blends t her eof

metal s s ukdst HEP 09 tistudeing eederense gleptrods|od nda Hoskiee HFtiogds 66 AREEd bYPef | onTM
siliceous material, e.g., glass naterlais, and the like. Housing 1 is
substantial ly nDisture tight so as to naintain the integrity of test strips
contai ned therein, where noisture may damage the test strips and cause
erroneous testing results. As such, dispensing outlet 5 is capable of

mai nt ai ni ng such a noisture tight interior 15 environnent using any

sui tabl e means. For exanple, dispensing outlet 5 may include a sealing

el ement (not shown) such as a gasket, slideable nenber or other renovable
cover, etc., configured to provide a substantially noisture tight seal of
or around dispensing outlet 5 when a test strip is not positioned therein.
In certain enmbodinents, a test strip securing el enment, described bel ow,
prOV|des a seal to di spensing outl et 5 |n addltlon to or |n place of 20
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As mentioned above, the subject devices are capable of selecting and
~dispensing a single test strip at a time for use. Accordingly, a feature of
the subject devices is the presence of a test strip selecting el enent 20,
shown in Figure 3B, that is capable of selecting and di spensing a single
test strip fromw thin housing 1 so that the single test strip nmay be used.
30 That is, where housing 1 holds a plurality of test strips, test strip
selecting elenent 20 is 18 capabl e of easily selecting a single test
strip, e.gpacerilayepp@whighss qubrwayte deldsaaraedtion awh opnzaie 9§ ecqrersinisationpvithr om

h . H , . . . f : .
gtel 22 ¢ |t ﬁ;&% ;écyr%s}r??) dfgﬂé%i lﬂ/%hsﬂar%dkggﬁle'séacepfag&ssecovéa eﬁSa%Eﬁr%a%ieltg[é?st&%%E strip

Is-t it operates by si e” mani on or handling
of meter mnnpogitioni’@. does not require an individual to actuate the 5 device

or any conponepnt thereo thus .i s passively activated and particul arl
ol T Lt D on T ot g Rl oo b R R R il B B AR el e
fingersi patdenstit safacael/iy elatoddsShat it kel r¢adtiop aics 68l of A€ €lRE Ebchghital de@St

strip selecting el ement %0 sel ect s and.di‘zcﬁtenﬁe a tﬁgt strip.for use when
meter 2 i’é”‘g"o P?Soaﬂéﬁé‘]]i’w ofe ggias ¢ driarestdnqugnPata B r el G PR VR gr ound.
Mor e speciridivgad|chibon {deadiclsd casbdni ifk)s@dpee tih BEide| seieds sR6l Saleclie. and

positions a test strip for use 10 by a sinple rotation or turning of neter
2 to a suﬁ%?yaﬂ?@ﬂm?lt%ﬁ?inb%almlﬂ_%‘d%aiuﬁq%rﬁz Figure 6 shows nmeter 2 of Figure
3B having a plywhat 1nté¥in9ifplef[tﬁ§énti§et AERDdORaf BORAINST hitall BRh ofielcRcRERR 10,
i.e., test strips 62 are in a contained position within neter 2. As is
appar &ht , isgprerdbrmaderiedf peiert sSunpop snatesadom e sdacg hwkiel 15 present vihideysy

fashi on. i.p I i : j nii gured

w Ehi o K L D B e A AL 0 Poned
rel ati ve d¢mployed igtlssnbjectielestrodss, nilsee Bpicabvtbe natevalties rigeltmateriad dlagtst | ng

el enent 2 ri 1L | S t r i | t.L.oned
subst ant 1 SFFSE oHEPLERE s SuRAT R dCulRRRL ol PR et SRl 1
ori gi nal | sriped @wheld. Bwitahlegudtetatorthatahdyybeepiplayhd aothe anttatpront mathes incheledevi ce
is turyned . or. [ ot at t hat | i i;al si de down. By
substiz;g]nt i}g?ﬁuffg’lfﬁ;’ipg)gieﬁl??n?r%éeﬁyﬁgn%%ggtgfialéd'sél? yogiéog%afiéoh%thwsgg% Fi gures 9A
and 9B) tthephthalaggBEPG), holgimidd) pulycarBéhatey pallyayutene; s3idom, ebmatnioy glakg abdithecent r al
axis C of..nmefer 2 .when the central,.axis C of ter 2 i. erpendicular to
the or ouriFarERa e e, B st Brig e e Madte M s el e REAERT®ha ©s
posi t i onedbowt.t Gereeslyehdwelver, thaeleotr@lerisla Comdsits ofrsduppdit edalted wifisa shetatliown | s

meant neter, 2 is at an angle. .y . Fi e 9C) that r.anges from about -20
o bout Pass cpipatveReti ek 5e B, Falecpieem Miesr R99G, o0 e cont r a
gxi s 19 of conBlctive 2a1?)5n Mﬂbﬁdd&ﬁ&ﬁiicﬁ%r@tﬁi’nﬁé@@ﬁé&m alrI tgbt he ground G and WﬁJ |
als pOSItIO Cl Ose to the rou an . R | OSI.I I one W t
respect to thgsg‘?‘b%‘ﬁ&m oater] SURPQEHS (Ot ieﬁlpi%ﬁévd%@h@ﬁse%@ﬁ?m%fw TARICUERES an

area or A 0/06 infi6iaBeutd.099 Rich PS1OLSIsY |HSAUGAE, SURBBILD.004 ieARY hfduous! y
reduced cross-sectional area, as shown in Figure 3B. As such, test strip

sel ect i ng-27eacnelY? el Bynawhitgthe thickpessyof theanetildayen st enicpBY faped frew

m shaped. S i finca : it ﬁg“ ally funnel-1ike
shape sucﬂ)%ghfzﬁ)&ﬁo eﬁ%ﬁi %I%fﬁsin?ﬁlg awéﬁpo}e(nr ﬁﬁﬁﬁxgﬁf%{%\%r s 'slot 22 of first
end 285 e.g., Audepicads ihamoykifg andirefiarestrag)edrodeniotand 28, répectivelyy atze

char acteri zed,,as Vi n.nternal dianeter .that.,decreases fr second end
23 to 11 rereaeot el il e Ryl o805 Rolfimo BRRR R APRC
Cr 0SS- sechhgs donbateat @15 metbstadaitiahdhes, fushdlgtitanmisha@aeirchvw dboulb5gr adual |y

decreases. from,secqnd .side 23.to slaot 22 of first side.21.. Specifically,
the di améPgteSo hes"UggltoéﬁTeie cfrgdes i?y-pﬂf’é"ﬂi’ fResh ?}Ba‘g%ﬁ\‘??’% )}mféog O“Egéb strip 5
sel ecti ggnaiee,nﬁﬂauyaﬁbnflawl;em Q&h&@alﬁﬂ% oby inasaésle 6t @t @hbodimeits dhetlbmith onlhy
acco ates or is on perm ssive of a single test strip at a tjnme. The
cr osss ecfiognaf the ﬁ?ﬁ%"%? Issheyter Hip the 9ty ‘?ﬁ‘%‘%ﬁ H %‘ﬁeeé“%@ﬁg‘ilet“? 155 ah‘?:i? vary
dependi ng. p1% idcV @I @inY sirtef. A0Hitnes, Hhdleladiroid EndSdpaer andth sapehedfwiiche t est
strip to be dispensed, 13



etc., The only limtation as to the shape of cavity 25 is that it is

capabl e of funneling at |least 10 one test strip therethrough. Accordingly,
the cross-sectional shape of substantially frusttm shaped cavity 25 may be
rectangul ar, square, circular, or elliptical, etc. As such, the cross
sectional shapes of the exenplary enbodi ments of cavity 25 shown herein are
for exenplary purposes onIy and are not intended to limt the scope of the
i nvention. Substantiall rustum shaped cavity 25 opens on second end 23,
whi ch i s theeleinerte pverlsp. cgmmwm@aﬂnp@memstdhectreéet 64 isabpntdr3a irkBes G6 ctmodl di ng
and/or c [ n ralrty of
Fost st r o clfkRpied Moul B Sph s s a0 a5 e RN Rs s Rt

an i nt egrale ftgh¢iumexiofurhodsbog 0ﬂ03mc$hﬁﬂnn1m)mﬁegﬂtheu BBpimom, rmyhdmzoae

conponent,  that is and/ Lnsert.ed 9 housi n such as a
separ at e 6t8é"§$ ?SrY(Farﬁglﬁ(t“goﬁg? gLSé\/ﬂmi‘ E’f &‘tﬁf i %?ﬁzﬁﬁﬁgﬁbasa?nﬁtﬁr ality
of test Sifabqs 05)26431’11 ("(B(Mlbﬁt)i TiRreNciadds ypi@ily hiee aibkeess 2@ fEAOWN i N

Fi gures SA-SC. Fi %ure ows nreter. 2 having test stri area 10, such as a

test stridBOHIORhE Pty léeewrlwgﬂweensfmmtpat 1P tq 3poptd2 3t er i or  of

housing 1, Wheme rda@dn ditd dfoRd 6BinhidISacGORY d@UF:QELiEALNSS $OGIALEL Wi th
anot her, separate test strip area 10' that contains a plurality of test

strips ezeaSFahyut‘élrSBu%lhthw\st 1eaéb%hoat(b3 tleand naqre pgially etleaspabous Gi6 il agheze t est
strip co er or nser rted nto_ apd el st strip
o ea’ 10 op Yl Py B ELARR 10 WISTARE ThRs PR AP Ak S E AR HleRpReL B ot o
test 19t rithe &ra%teit@ths ossqtzhelasyea 60.€¥hils tpacer 18y bAisHAbwA ko dHfiHP @ A&Singulat
coupled to the exter of _housi n SL1CI1 th ssa e bet en
Copar at e L0 aBF I hEh 4R SO e T vy e PP AR e,
t her ebet wegn squbhs tladgilas tﬂt&mhraategqtﬂsmgpeelrea?fam aréhk, bS. )cqrné ihgithed osuch t hat
fromtest strip area 10

one or nore test stri s t hat aused to nov

t hrough SBFEE ¥e" @raep rf%@tl%ﬁmqq %@at%g j igh el °‘§(9 {20dnch W%a? {4Ad8Hgh
second ersd)2@)l @ublly $ém ebeht 8103 tRE W db3ui 01065 istN@beutt78$s atuf 1 17 58), aeked at
first end 21 of substantially fntstumshaped cavity. 25. In ot her words,

test 19t rithe &l Bugioay of fherfestpirip Gelectrodesrand seacer layer) ea»geﬂsbt%égtstfgorn oyt p

t hrough aoarifd HavN9.030 %ﬂtdsﬁ&l@lﬁdrﬁ( arstﬁtso 086 HH tEAREE 6 R d rarrea i.e.,
asubstantralltyfntst<|msa cavity so as to ultimately select a
9

si ngl e t espaliytfy npaqurt%l%wéhgqﬁow %Zrootchﬁhep@émer Brekiclagpaperiater 6his 21 of

subst antial hiyo ddUrafittTuRNARGERANE b¥pot3 70 TR &8RP ér@zﬁéfxﬁlte{ dRDuEE
prevented from passing all the way through 5 substantially fnistiun-shaped

cavity 2%ors78may vary agipngtes ittihefiuertly dureato mpvidsivefesivy entrasteepexitof cavity
25 ang slzfﬂ‘t‘dggmagrgh Asesggh, remain in cavity 25 of test strip selecting

el enent unti | Pected for Iater use by an individual. As described
above, sl ot 2ZAsimentinngiabnimicaiyombedinkentsiarsegeahaysem afcomppstiential | y

frustum }E%Q%qn% !:z}c¥iog§rf6,’a\5§rﬁper A 9!8 Yrtem 'ﬁtmt%fafts &OC%EA'E)QHJ ‘?sdin%? f‘iJ}@t a

single t strip noved rou anti rus ape cavity 25
i s sel ectsedplenriushgthe 38ay WREaghnt sgsteng eftintaredt tgplcally include a redox couple. The

redox couple of the reagent composition, when present, is made up of one or more redox

25  couple agents. A variety of different redox couple agents are known in the art and include:
ferricyanide, phenazine ethosulphate, phenazine methosulfate, pheylenediamine, 1-methoxy-
phenazine methosulfate, 2,6-dimethyl-1,4-benzoquinone, 2,5-dichloro-1,4-benzoquinone,
ferrocene derivatives, osmium bipyridyl complexes, ruthenium complexes, and the like.
Other reagents that may be present in the reaction area include buffering agents, e.g.,

30 citraconate, citrate, malic, maleic, phosphate, “Good” buffers and the like. Yet other agents

that may be present include: divalent cations such as calcium chloride, and magnesium
14



shaped for selecting or being permssive of only a single test strip
~therein at one tinme. As shown in Figure 7 cavity 25 enables test strip
selecting elenment 20 to select a single test strip 62a in slot 22 because
the nunber of the test strips that are able to be accommpdated in
substantially frustum shaped cavity 25 decreases from second side 23 to
first side 21, where 15 ultimately only one single test strip 62a is able
to be accommpdated in slot 22 and thus selected test strip 62a is separated
fromthe ?@@ldeoﬁuffﬂﬁ@mtsé%qh @tTFIFQ@sMaWeT@iOE@, Sifii¢tofonyhapé Plyfonsd; stabidizingeed not
necessari t shape
of slot 2 n&%é %f er Itrlg‘rln&'? tr(gsh:calzoge an?ﬁl 1(‘5(?2{5 g%céésf eExc?P ﬁ);l‘@ 0? gk aqga[%]g{r

as | ong a'sstshqis s@izabémfabliesvith the nipjeet mmlosirrchmetlmsé)éessﬂlbedon UCB ttheneby,

e.g., at 20bertan Iari h 22 may be of a

shape ot hlg (H?g é75 SORE 20 fn%&?yo?w% ‘I’%Ppglﬁf?ho a%&‘aln%? limtation, m
certaimn emmmwnomwm 013, 788 ahd 09/7416591(15 WetdﬁEcIo@\Sl"es stwhigtsarbawietag | engt hs
rangi ng from abOLcﬁ) to about 76 mm w dths ranging fromabout 1.3 mmto
about 8. OFFPYREIONIURBSses rangi ng from about 127 pmto about 1270 pm

the length of 1:d11ese%haian?ef;’ecwbwemﬁeémeaa:hlpyaxﬁ@cﬁeelsfqu«amﬁb@wt(eg BIBoli0is about 50
mm usually from25 about 5 mmto about 25 mm and nore usuall from about 6

mm t o aboRlgceddntmihe Eaonzefeh 1&F groyy OﬁPhMSIOEqﬂﬁahﬁ‘P}P}e ﬁhetrigempéwﬁeseme 0. 026
cmto abor‘éﬁctﬂan@réé@f%des‘?@tﬁﬁ n&!@'-'@ilyl Huth E%Iﬁfh@hue Grodrobildl it @ \@RAWAI0- 75 cm
and the thickness or depth | ot 5 ypi cally range from abdut 0.3
cm t olBboliem @bt @ to Gegtl. E@&&@ylemﬂylhﬁ@er@peﬁﬁh lnfgéhq @aca@e@mwalag énreans for
limting will
be descr i e Rare B At TBL e oo jpbief BT cRol B8L RR i 35k e

subj ect intptbatdaoton s hr l@sothdrwsmmﬂwd itwoyghghe pors; Theheonipenentitobe of t he
test stri r.d irecting

el erent 2B ERBReFlO TR the ok el QGRS 18l BRbRBElNeE Ldes

st ni ct <| r edfaible ubgiatice mgaraztmdmaascn’remdmegtthst:onqgmtrdt@n@tf theocoghoneRbto bexanpl e,
a ser S 0 an < i Iedges or
the | 4 ana?’gg lecbs%at]ﬁ@ng@ %harit]??/ Ofﬁgﬁ J(’N‘?if"‘)arb'ie (??{eﬁ{lggl%%%urbst e Tessgl tectl ng

el enent Zt!Bext e)stlmalteeldiy a1nhlbctrﬁszbmmhrmm)rememaﬂdsmbdaeresiemtthélZs mmd:b raa;)swtry | n

separatin t .strip from ot her di. t.i.ng e be
oot onedPrrtingh Ge by tan el B G BTt g el e FleriTkeh "5 epe
may enci restetriphie e@plolédeign tdepanding oh wihbthet s hssay fsicpulsmbeie] im@rahaneat 20 or

may be positioned. ortion, of tg or suc s, on t opposi ng
s of RaioBerS MEpRIwlN bR G BB A B R By Do

of f ﬁaohoraugdrﬁﬂét?hﬁdlrhﬁt Stig e weaﬁme Eneﬁshx@émdnhﬁ ﬁil&ﬁ 00ér 20fieenleflpd 6Dihesponds
with the rj.se. of an opposing.ste ure 8 sho 0ss._sectional view

t hr ough aékgygﬁﬁPEP@ ﬁgngggHWBﬂEéF EP% G- eMg &Bﬁngﬁ e glectocergical sect i on
t aken al ofgashichRnfBaR Rfthdr@sicribéd infU. Salabmt N6Q: £22ENt 4,805 92, Mgur e 3B.
Figure 8 shoms test strip selecting el enent_ 20 havingga serjes of steps or

ri dges 27°-ffst 1% eheel! 2 WSS 46handW Ol P hapd W s 4@ Vg pullisationss 8¢ j or  of

the test asc%srare%%k%ich@&}ekeeme&rp&gtedwrg&wel bed above, the subject
devi ces sel ect and gense a single test strip 62a for use, as shown in

Fi gur® 7. As s&%lﬁwméie etign fiilg fﬂ%fé@cbfﬂmaéﬁiéﬁ%lgﬁ’&fﬁﬁﬁ mdbe BaqUoRBARE: Bh Fi gur es
3A and 331esérﬂ{ed%&fé?ih‘é)amo&%ffng%vﬁ?te%&é%éhdm{e s#P1E fhrodhdeliBneS BleGEdcqEn f Or use
by test stri I ec element 20" 1S ultimately positioned in dispensing
outlet 5 @eensma@n Iiyplcilléy detrmirsil by eelasingghexdectroetiemigyd signalith e ymodntgbensi ng
outlet 5 [ te or

per i ssi Vzglﬁl JR tft;eaéall%lea nslflalg?%ﬁﬁsdseﬁﬁqgnatﬂg{n%{lsu%s%?egtr&%] ﬁﬁgpﬁﬁﬂggl spense d
test str |1pu82acqnsaa;ﬁd50 theorgedl generdue@fxemﬂ sngesoﬁmree'nouslywtﬁmedhamnql e sanpl e
receiyjn LI t d in oned in

di speérlldm gstffgl\?i/allt V%glegx'ﬁ]gﬁg m‘%r?mntpgnsn‘%@%rzg% di ?r;/%é%yb%hbo%u%{ﬁé tﬂ 0 di spensed

t est st riglediidahemich] dghdinzaasuremérh stepoamdently@iconenoiticaniatiydtenistept,aee sanpl e.
25 By "readily apply” is nmeant that thg user may apply sanple and determ ne
anal yte concentration w thout renoving dispensed test strip 62a from neter
2 or otherwi se further substantially manipulating test strip 62a. Test

strip 62a nmay be secured in outlet 5 using appropriate neans, as will be
described in greater detail below Test strip selecting elenment 20 nay be a
unitary piece of construction with respect to 30 housing 1, i.e., nmay be

nol ded in housing 1, or may be a separate conponent that is attached to the
interior stricture of housing 1 by any conveni ent neans, including welding,
adhesi ves, 22 friction, snap fit, etc., and any conbi nation thereof.
Typically, test strip selecting element 20 is constricted as a unitary
plece mnth respect to hou5|ng 1. Fbu5|ng 1 may also |nclude a test strlp

., o



10 portion of the test strip is prevented from noving beyond test strip
~nmovenent limting el enent 30 and, as such, remamins inside housing 1, i.e.,

i nside slot 22. As nentioned above, test strip novenent limting el enment 30
works with test strip securing elenment 35 (shown in Figure 11) to maintain
and secure a selected test strip in an appropriate position in outlet 5 so
that sanple may be applied to the test strip while the test 15 strip
remai ns associated with the nmeter. Test strip novenent |limting el enent 30
and test qufqr@e%@ﬁmmtwgllﬁeb)em’émce%S@@g@ thevopowith theriestistrin taprpdesmaahicent

| ocati on &PQS o t hat
they are “Qnggéhgﬁﬁﬁ?@%Hggn @ec md%9ﬂ%8¥9§ﬁ§ﬂEQ§¥d%5 spgﬂé#mg?%%ﬁg nor e
speci f i catehding demﬂﬂoeautﬁna‘tmallyd;brsqjen@th@e Staps, eurdhahgesbmeeimﬂ}amﬂassan&ﬂafl p
novemnent el ene 30 is.sho i.n Fi ures. 12A an 2B, whi ch show
ntop vi ot B dtn oG R et Bl el s CoREhERioRrGur dotofe SRake bt | vel y.
of tess sfuither dmst&mmcdpemﬁg 0§ Apsifvetidn @@lal Nes19/338(79p fitsdviene s, 1bo9ni ti ng

el enent 3 lncgudes t ggﬁg mechani sm % ‘% ccessi bl e by a user of the neter,
spring | oRgdtclasie st whic Fieh inerrporated PRIHPERIE- 33. As shown, test strip

bl ock 33 is pronged and thus is configured to position a test strip between
the prongs thereof SO .as to block or Ilimt the 25 novenent of a portion of
a test stangvieConcaniration Detgrmynatiop Metars,ck 33, As such, in those enbodi ments
enpl oyi ng suc hA@dets&%d%E(Wepthm}{ﬁé@ﬂltveﬂtiomlﬁdlﬂﬁs ?de%'fr@éumes MaPLasB? sQbct bRt

strip selecting el enent have appropriately configured openings to
al | ot &nt digpsage pfinglhy @srpﬁneﬂﬁ§ U@Te fushas gertyns dltestrizdesenladabhyon aryﬁ

per pendi CihahdnéalPadilid ROl drielindftbn 82y iesh Qb idolodith Withsre BRINGL, e
prongs of ocC may engage a test strip’that een sel ec in slot
30 22, t hibe dlspensedioktistiip- Aypeallyi ba swfect H@/lqeegele@tand ﬁ)lspern@m srogle tagt $hey ond

bl ock 33 n 0 ] ravel
peyond bl S * 34t 8 Bkoedf o REPlo=n 009 biclols debied #ELorabled o ol ont ne
prongs of orekonkmadte fismwabdut 1 heatses K0 tlmdtrlpsn agnleailmg ugheliaaoub&d wwbentt h
Ijef er @C%ét%%tléh% 1.eone]t3A_ nﬁ mory?slilig ergom ag utri‘atto abou % tségt strll’lcsla dr?estlrgeeans for
etermnin he“concen ron o anal’y n a p ysi 010 P sanpl e
wher e ex ehm&eaexythmajjmt demi:desldﬂy bhméigsmdttabcblé afgmateBopifaWEDmmmfdr of est opt i _caI
anal yte c ncentratkonldetqr nathﬁﬂnﬂﬂ & SE:.SU @QHE fo% elﬁgthochenlca
anal yte cBWEHPPATEn oEter hr‘?’é‘ﬂ“b B élu’c?% éi‘ﬁ AF EHRETC "k Aown in the
Sr t. Thatcoupledfdg, @ree@elyhcoumv@md a B8t ey mlltﬁne?).nﬂhicgﬂﬁil@@ ﬂ&eeﬁrx] Et@ipk ﬁ{be
ho. descr | BEIVB O P ERLRy Bb S HFREP BB B8 AGEF R LT gERGFAR 3 based
on onzoI ofsuij}cidmza,ﬁlcbﬁﬁdﬂﬂ@t@gﬁgﬁconﬂi@arfsudlﬁhattt@@Etﬂp sp@yanluea&ﬁ bR tehedipmet ric OL
optical type, ich is based on test stri ncl ude a conposi tion that
changes cORBineafEEPIedP B P thﬁﬁB‘I‘Hl%ch“PﬁCE%é“CF @ts“ésleﬂ‘l‘eﬁ‘t sel¢ring 1 PFtange i s
rel ated t@dqésting. @ neasure of the concentration of an analyte. Means for
anal yte concentration determ nation in_such systens gfnerally i ncl ude at
| east one | i ghthesBbiptdest srip et feyices 3l aay éeé?Sﬁgbeélb‘g Egense 19 8¢ ect ed
IRI ght an?Fl?ﬁt@@Q@ﬁ%ﬁg{e%ﬁl@%ls?b'&@seﬁtslﬂ@ c%ﬁlp%&lfﬁﬂrf%@@rtgss @rgumf sl a:\}‘kf'w
epresentative nmeans for determ ning the concentration of an anal yte using
a photoneafitheexsgriosgr pramplay smbodinent of HisiseLiedinyatonwMateriZiaclydss) ect
:agv?m) 'Sgndd%%gérl#%glgle?klaﬁd &bfa Fm&ang h o, tag%ﬁ 8 désa%a ngg%%f &ig% @ég&gzs as Zwel !
5, 986, 754126 (384h6692 aurt&“@y 289, of @Etert2h>é Feﬁusfc%snd Sowa tergin edmpgnenthier ei n
I ncor por aa;s?o%u}?é/d \L@lﬁ ?{é%ﬂ&? sm%rgth%ge%? a8 PF% Q&cﬂﬁe‘&%foﬁﬁ no 20 nore than
routine experimnmenta he second t’echnology is based on el ectrocheni cal
principles andSQmpelila,ttbssuwat hetep pieabrpkErizdddty atloveidg Appiineen intermn
ChooUPoNGILGRL i lesC R B35 A0 Bl S5 AR bRl Bl SR O
concent rqidsmnm‘ toaale ope‘:alblyhsomhlbdmsthfa@brtmn&lf JHeaest smip eclbatagietmete2®sori nat i on
in such systens generally 25 include aj, | east nmeans for applying an
el ectric potential across the electrodes of the test strip, neans for
nmeasuring electrical signals and processing neans such as a m croprocessor
and the |like. Representative neans for determ ning the concentration of an
anal yte using an el ectrochem cal system adaptable for use with the subject
i nvention include, but are not limted to, those described above, as well
as those described in U S. Patent Nos. 5,2b6,179; 30 5, 366, 609; 5,942,102,
6, 193,873 and WO 0l /64105, the disclosures of which are herein 24
incorporated by reference, where such adaption requires no nore than
routi ne experinentation. The subject invention usually also incorporates
means for presentlng results of neasurenents ach|red durlng the operatlon
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METHODS Al so provided by the subject invention are nethods for selecting
~and dispensing a 10 single test strip and determ ning the concentration of
an analyte in a physiological sanple applied to the test strip. Mre
specifically, nethods are provided that enable a single test strip to be
easily selected and di spensed so that it may be used for analyte
concentration determ nation, for exanple by a visually and/or dextrally

i mpai red individual such as a diabetic or the like. According to the

subj ect nefahotst stdp sildejeddly tietk @ iripasleci@peidnad2@hay Be disgenidl id divpedeidg At

| east one t str, i.s caused to cCco datedlnthelnterlor
et cof | aRIE el De SEseTRtH et FEpb DY ST Heiiviek & ERete. o

si ngl e t effealfor Gerdrtrifitg BRlceRdeREatiod S iﬁalyftmrmlﬂwmggﬁza@a@bmmalétzsﬁyof t est
strips, and di spensed for_use, Once a test strip is dispensed

physi ol ogP¥BPTEARPPRICHER] elﬁetr%cﬁiﬁrmCé@nﬁlmer@tleﬁngﬁ%mcmeneeﬁ drnsaseeh of an
anal yte | Hxs{al‘&?m’%ﬂx‘i@ﬂo% BRIt a LSS Mk A&Mits 6'?@% aﬁﬂ%%&ﬁceﬂ@&tﬁHQ&eHﬁﬁé{tio@e a way
in which an anal yte 20 concentration nai/)e@ determ ned w thout the user
removi ng et totatveeraishe desise pal ane pignem & EDeditplays phdoienedr mord ECRidipltised.  As
IS appare ze steps involved in test strip dispensing
and al so g’f‘q/%&zﬁag%&:@%g%e%n gaét wWth test strips, thereby avoiding

cont ami nat i on ©he ghape ofd®usiag § Mpli;neCIewarflluwalerdEPdeimgrqntﬁ wgeftyh)é festring, edtere

| nvent | OnSuc%Ef'la ?? smcgud%nlgi t? %%?f‘r%{té!ﬂ athg brng s?ze an numl.t) o?tests 1p86}16%| yrality of
test strips W or ex B Ut ossol i no way

i ntendot oaédomntodbteé tlmmand)thetlike Illsuvldsnﬂmmg ]Aas skdpled toblE eappeemdnt t he

subj ect rreth ds. i ude thpse | nst ances r i.-ngl e test strlpls
ot ovi ded FUPRCEPdE AT aict e BROBR A0 dH o Phieefle )RR afiinelef ' B0 1
I S provi defshpe,/but bhesdhbpesate poetibiodswelAFos ewtimpld, halsirlgrlsmaystbee:ﬁ‘ aisgudre, provi de a
subj ect test stri ter device, a descrl bed abo ne.test
Strip i s Romgne, Gty TeyiEiu S Sheorarutg A r o i SRCHHE ed t o
30 a devi e£ndulidg 1hasy BmbreashpleRsuchash s@stahiallyNge@ildt shdfeloetteprei fical ly, a

subj ect neter npay have tesh strips retained in the |nter|or thereof ei t her
prel odded, e. gRedasdlessiol theg ﬂﬂﬂﬁga%? fog Wally top gud o tgp ide|S,3ndp hpdafn

Al ternati W%il)’bott@nﬁe%ﬂ%'f Bbtent 884 615 WsisRovEOMIRBLIES A SRVIE; Qispesing@uaét digast one
test strip therein may be coupled to the subject nmet er such that

communi caPPoiense thiesh topwal ébé’idalb‘ég tppapll §p P’ia%b%@?'i’tr%"eﬁ’é?d aribe diRenfBter i s
provi ded, wa)€end &Bfeebreeftho%ﬁg ps{)l cErRhR S Airh R @%éﬁ%ﬁkeﬁ&teﬁwme tainer
have access to the interior of the meter, as described above.

conveni enbottes wal ©piopthe dike.anayi 1%“@@?’#@@1 FRselabde Gryating mepns &9 fQI§éUWnthTt he
subj e 58 S@BIP LI EX AP GiplheS o B RO TestNES, o AiaBRD 123 to hoS3h £GF;  and
5, 9899%1”‘§§s‘év\1htérgz(§ aeg)rr% |f%|H(;:)at| onggar?e%ded etso ad (:‘iop%a a tes('é tgt I9I p%cont ai ner
for coupl am@ Prpife eonsnwjieation therebetwieertyid that tesbstripy retamérm the tfst $iap

experimen r din the
oot stri b mf) ipifiodhe FERe hERing bk E SR HEHBY by RO Bl ot
the test $terdby. Optignakequpling weans ay ehploproy cundesert corplimg igchaisthexh ehe t est
stripis dis ect nmeter is nmet, and at

| east oneS?agqﬁpfglt%g?rb%l}gadgtsds&e%l?a?g ﬂrg{llﬁ(%%glt;ﬁ% erior thereof, the neter is
posi tbned in ﬁhafmmﬁ“rhotmngauﬁealsblearpxiqaemdmgonevurefsy oﬁifactppsuﬁedsdhe tye¢ ai ned
or associ at vv«?dr ds the di spensing

ter
end of thé&" Cﬁ%{« ?ftteﬁt Stélps ‘g‘i‘efFWé %g% rlumW%lrl qfrgns%/etpﬁ fer that has a
di spensi ngccbﬁmmﬂa{eéﬁn hdﬂsa@ 1 & apﬁlhdnlémhéthellfke ri@@alny,(hnmﬁngﬂolstshacﬁ tdle i s

subst anti al I sid ur e,s 9
subst ant i 8?311 aB F?lﬁﬁ’f'dﬁmgf’lpl“b U§FRG T‘%P’é‘iaﬁpﬁmﬁ Sdé'svfays({}ref(?fgplf’ et ai ned
in a test oﬁlryrah@ naf1@aitationoh cérgn dnﬂl!icﬂ[m@i‘ts e 16RHEL oZhasidga tplicullglridggs of test

strlps retain in a test s r are arate container that is
coupl €8l térOH’e"t%QP”zsz‘et%ﬁB%‘tf abmgmggeﬁ@ fretapt 0jmm gnd more

subst ant i ghlayly YRsd £RutHVB aB&E VD h@xmandEiue widas hedtthoadihy 1 Uhllghhgésiraigant net er
2 is 20 at an angle ~i that ranges fromabout -30 to about + 30 relative to
the central axis C of meter 2 when theléentral axis C of neter 2 is
posi ti oned perpendicular to the ground G and wall 6b is closer to ground G
than wall 6a is positioned with respect to the ground G By substantially
upside down is nmeant nmeter 2 is at an angle y that ranges from about -20 to
about + 20 relative to the central axis C of neter 2 when the central axis
C of neter 2 is positioned 25 perpendicular to the ground G and wall 6a is
closer to the ground Gthan wall 6b is positioned relative to the ground G
In further describing the subject nmethods, neter 2 having a plurality of
test strips 62 retained therein, as shown in Figure 9A, will be used for
exenplary pur poses and |s |n no way |ntended to I|n1t t he scope of the
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10 test strip area 10, which test strips 62 are then segregated by the
~ frustum shaped configuration of the test strip selecting elenent 20, e.g.,
by a directing elenent 27 in certain instances. A single test strip 62a is
ultimately segregated fromplurality 62 and sel ected by slot 22 so that
selected test strip 62a extends through dispensing outlet 5. That is, a
plurality of test strips & is noved fromthe interior of housing 1, i.e.,
fromtest strip area 10, into 15 second end 23 of test strip selecting
el enent zrbowhl@rmnueb ebou? 10Gmposiuaily fren abwtéormmtreabouhﬁcmnmd sege tdually
plurality, tr] t .spen in side Ga. As
t he plur aflrort’ q’?tzf' Znsng logat%glgtgsoé’gm %’d’%aiﬂ owar %’:r f|hr é’?"é (lj’g? %nggsufh%lt] antially
fnistum satbameﬁmnﬂmiabtyutzs mrh,heually iftoar abofit 15eain ts bbiyp 40 gnashdahby udedtiyeases due
to the fu neI-I| rt| n_or the tapered wa d al sqQ due to.
directingfn 8W%h Gt 8F"¥JH§@QﬁPP§PﬁV“F%ﬁE?Bﬁﬂ?HQ%QE”@?U??y 20 25
of test silidPsieB Ineﬁetriartgmﬁ |n6ﬂ§al3§tar2ﬁlly tﬂharfdf@t/ﬁt Yhe afal$leRGhRnt&fh st r ip 62a is
separated or selected fromthe remajni test strips 62 due to the
cont i nuodfmpeHeR & et ykiantighyintey éeaw’c‘)‘f the ut?gﬁr&ﬁ?t the feyt Sf‘ri*ﬁsslﬂﬁim shaped
cavity 25ha88l. ReprtdRetatRhiEHIShAGRayOfe BbPh tRemaiRiiGe bPBe k8FEct ﬁ&tfsﬁn% i's
selected by slot 22 and ultimtely dispensed via dispensing outlet 5. In
certain cRyuds. R not kigyited to pplymganmpiprigly pychias golytegaduarerdhydengne defi ned by
-'y to + [ I ual 1y,
Ceat atr it ST R e R R S SR A A
sanpll® nesjeiessoteek aluadninnang %lpmslﬁrngf Tefa™ ysilzpppisiredlenidhar et glass Accor di ngl y,
test stri all'y dispensed for use such that the sanple
appllcatlgﬁgég%gﬁ%ﬁxg%gt strip 62a is the portion of the test strip that
protrudes froiameingrd i@supstemialy gumrselrﬂﬁg)t s0 afFermyepmoheinteghty dfésst stgps i p i s
usual ly al sg.a r| t el ositioned | ch t hat
concent ra{:tolnt('ﬁurtlegg1 (rf’o erm en’é llg%hem (ﬂlg} 2B ﬁlgn&E Sf’ stz)ah% et ﬂneoupgegt%{ltgi oni ng of
t est str irpsufiR.aAs smdmh@r:nsihg dﬁdet 521? capahbea)[frptamtalmogttsxwdntasnmstultce@ht interiop 62a
ith cont act of ﬁla gs, L 'ﬁ@ e t est tg@ gnth means for
det er nleﬁﬁlr%fﬁ’éeirﬂ/tlﬂn%%ﬂ%’c% 19 ?’F%’ﬁ A5 jspensifg pulle i“hlélf’él tlst strip
62a is sesleﬂﬁtgeﬂkant ronsthvay sudR aoi gdskat slﬁlEanlepmSﬁbﬁ(bﬁ‘ bthgr ehenEd cader, and

di spensed via 5, an.indi.vi use.t he dj pensed
R G A L AT LN g R L SR i ot

sanpl e. TFAgh alt&st s@hysmlpegumh tt&ﬁdmﬂﬁcer&ugembd&hﬂ)érﬁs bhe@odnp BRUEAST it al
fluid, etc., to be_ anpalyzed i i catlon area of

ed on th anp
test striGFEph degid a%‘éed?wéw avssa t“t h&@ﬂﬁ%%’f@@ﬂ}éﬂf PB‘ﬁE’é’r’ié‘bPlé%e 4nal yt e

concent r ahb@er A6t & malgagkhpd}tmﬁmout removi ng di spensed test strip 62a from
nmeter 2. Accordin y, nmeter 2 wwth test strip 62a protniding therefromis

brought into ddAf j¢ct RPYsHSIRRY SRR dnciude I%Wébsoa@nwa&%m CPHPeTEdtir e 10C,
ei t her bmmnw&m& £ dedic¥nt haehef)ﬁnéleg@] §:fisthe Bitd, WRedeRuSORLBEL iVabibisanmpl e
or vice versa ce sanple is applied, the concentration of an anal yte,
e.g., thefebosing matsiishirem thy fta?w@énqnhswoea@;ng syt gEeEiPFiVeR. As

descri bed, mié?t?ﬁﬁrea m%hﬁtgnéﬁts rtttﬂ;esemle@ut&letoheot@&tnp%me&s b@s‘%ﬂﬁlﬁeé in a
reaction be neasured ei'ther optically or electrochemcally. For
exanPPe, oudekausingd. of the blood with the reagents on the test str| p 15
results inar

reduced. An eIAgggﬁlg&do@gﬁ%nh%Fu%L#? g‘?geﬁé‘ze %mﬁtgﬁggg% &3’%& n the

wor Ki ng anﬂla@ﬁemmetlmeéatusedwomlw hdeaturs af thie mepient devages ig ti;e pesae ed and
related t I S ss of which
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also include limting the novenent of a selected test strip and securing
the selected test strip in dispensing %utlet 5 so that sanple may be
applied thereto while the meter is in‘a substantially upside down position.
That is, test strip 62a is maintained 25 in outlet 5 so that it is

pr event ed fromconpletely falling out of outlet 5. Figures 13A-13C
illustrate how the test strip novenent limting elenent 30 and test strip
securing el enent 35, as described above, work together to limt the
novenent of a selected test strip and secure the test strip 62a in outlet 5
of nmeter 1 so that a sanple nmay be applied thereto while appropriately
positioned in outlet 5. That is, test strip novenment |linmting elenment 30
and test 30 strip securing element 35 orient and secure a test strip so
that |t part| aIIy protrudes an appropnate d| stance fromthe met er such t hat

o b o b o ~ - b o,



10 opening in slot 22, such that it obstnicts the interior of slot 22. Wen
neter 2 is turned substantially upside down, as described above, trigger
mechani sm 31, which is operatively associated with spring | oaded actuat or
32, is depressed by the user. As shown in Figure 13B, test strip novenent
limting el enment 30 noves to a second position by the depression of trigger
mechani sm 1 such that actuator 32 drives block 15 33 perpendicul arly

t hrough an opening in slot 22 such that the prongs of block 33 partially
obstruct dapabl¢ pf easilpselesfingi single Zest 4tnip,tetd..9t pravides for the serstation of psinglatesi s

entering S%llﬁ)ho%%tﬂgrItééte%{}%ag%og%aggIQ ‘%f_ bl ock 33. The prongs al so engage

test strip Securing it fromits first position. As
such, test strA ﬁeaﬁeeuﬁﬁmmiedtmﬂetcn@elemema@édthmt @emdxyd;im;ﬂsi tion by the
engagenent wi secu el ement .is deflected

t.h.bl ock 33 such t S
oy e oG Brndlibe S ek 2P BBt R T R S AR et o o of
sl ot |32| del’\hcﬁ ok ﬁnymmhentamqa%fmgﬂmys ;ia@srwcay h@ﬁbte&h% particilfryovdlided n sl ot
22, tl~lrou t.he ocC 3. Ac en test stri 62a i s
sel ect ed 1 %F’St"“&‘g{ WF‘?gﬁ@rf{Gé‘@B@’ P DERS B85 é‘% H“‘?HZ?F ﬁ&g?IBP P?“éﬁlqli‘é.’w‘/f?i‘g
di aneter (RS Whay nt}Rired. @2 cHainphe st Mg RIRASSeleBed 20 s8188s SR Rnses a
application portion, of test strip 62a noves through the prongs of block 33

and beconi&s SEHSOF PEHEEn AKERT @ IDBositieeh RIS Har BrigREkicnselativedp thergaeund- porti on
of the tel%mssﬁ,éelﬁcan@aﬁle ket R gelécangaxﬁeﬂ%sseectpqu%sﬁl%n@%k@m& fohrQugh

outlet 5 e the temaining portfon of test strip 62a is prevented from
movi n be‘gbomjmmled@!@tl%m t)ﬂsll@ﬁhmetftrési? agvhsiaptighaupisisie dpwy gpgieen- from fi l rt her

travel and prqflg 9%%1]&@159@91 Sfﬂkﬁ}ﬁ’ng{aw%EB Rfur;ﬁt;\ap@stfs{@musrhﬁaedﬁn Upon

rel ease of trigger nechanism 31, "as shown"in Figure 1 test strip
movenent 186 strumrea Hyi.el estestrips 30 arpgv @soMaDkd pasitpniwithit mp@si tAsomappateht t hat

actuat or %F Cglﬁlllggds t%?‘t smrpg(l\‘lged:ei]fb %ét?cﬁ'{g& gjeﬁncgm%{g/ﬁfa%?énz gfs ngtlgg aﬂ)({vefetre;tg{rip()f sl ot

22 and tes r'p securing enen
selecting element 20 is configured within housing 1 such that when housing 1 is appropriately

15  positioned relative to the ground, test strips 62 move into test strip selecting element 20. By
appropriate position is meant that meter 2 is positioned substantially upside down as shown in
Figure 7. That is, if meter 2 is originally oriented in a substantially upright orientation, then
the device is turned or rotated so that the device is substantially upside down. By
substantially upright is meant meter 2 is at an angle 3 (see Figures 9A and 9B) that ranges

20  from about -30° to about + 30° relative to the central axis C of meter 2 when the central axis
C of meter 2 is perpendicular to the ground G and wall 6b is positioned closer to ground G
than wall 6a is positioned with respect to the ground G. By substantially upside down is
meant meter 2 is at an angle y (see Figure 9C) that ranges from about -20° to about + 20°
relative to the central axis C of meter 2 when the central axis C of meter 2 is positioned

25  perpendicular to the ground G and wall 6a is positioned closer to the ground G than wall 6b is
positioned with respect to the ground G.

The test strip selecting element 20 includes an area or cavity 25 having a continuously
reduced diameter or continuously reduced cross-sectional area, as shown in Figure 3B. As
such, test strip selecting area may be as having a cavity that is substantially frustum-shaped.

30  More specifically, cavity 25 has a substantially funnel-like shape such that it has walls that

taper inwardly towards slot 22 of first end 21, e.g., substantially frustum-shaped cavity 25
19



defl ected by test strip novenent limting elenent 30, noves back to a first
position whereby it protn ides into the interior of slot 22 to engage test
strip 62a and secure the test strip in the position it assunmed by the
interaction with test strip novenent limting elenent 30. As test strip 62a
is now secured in an appropriate position in slot 22 and outlet 5, i.e.,
positioned by 5 the interaction with test strip novenent limting el enent
30, test strip securing elenent 35 securely holds test strip 62a in the

di spensedmppbé tha@att@izcmadlhahlgtaa’gttersetlrdiieqme&f_fahadd@gemcﬁtfrqmsqnbmi ald23ftal | out of
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obvi ous nodifications 20 will occur to HPne skilled in the art upon readi ng
this disclosure. The specific devices and met hods di scl osed are consi dered
to be illustrative and not restrictive. Mdifications that cone within the

meani ng 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 clains. 25 31



WHAT IS CLAIMED IS: 1. A nmeter for selecting and dispensing a single test
~strip at atine and 5 determ ning the concentration of an analyte in a
physi ol ogi cal sanple applied to the dispensed test strip, said neter
conprising: (a) an internal structure conprising a test strip selecting

el ement conprising a continuously reduced cross-sectional area configured
to select a single test strip at a tinme; and (b) nmeans for determning the
concentration of an analyte in a physiological 10 sanple applied to the
sel ect ed 2@ftnnelt nilpast 2ne t&'&tetrirbelvrion@ acaed lhiving atcontihediisty }ﬂe;crmmg&ircn;s-s aid

cont i nuousl| duced crosssec ea,is ubst ant i al | St t.i shaped
covi ty.eselonstiigh 05, S ERTREE PR Shara S 23 et 3 wedulely wlisli spdl ol
frust um shapash Havicpynik@s: otQR @s&ti&RE kL ARAéniShaTeuisehedlyetuskinahdbe group
consi sting of rectangular square, circular and elllﬁtlcal 4. The device

accor di ngtddY &f ol trgemainmg 4st Aripgdie prsventechirom passinell thevanieghng 20 el enent

furthes caRhh$as Pustid-8abéd\GvR) 85RMothodudid BE tédHEutatl6n ?slizra%@/o; aﬁge)st rip
t hrough sai d continuously reduced cross-section diameter. 5. The device

accor di ngotevisy &7 ard slott2d and, agsushelemagiin §a it Brofftest ﬁtﬁéﬁelwwglelewgt | east

one test &hﬁs&e&&ﬁ&)hﬁﬁ sg &ﬁh&vﬁ%ﬁ 6. A nethod for containing at |east
one test strip and ensing a single test strip at a tine froma

meter, said ne&hwcnbnﬁmbpm,_ gt 22(ia)n cmrmwlrilcranngn withdirgrendat of gibsigntiady cl ai m 5,
and 32. fr@rgrﬁ%ﬁﬁ ed%%{%gzsﬁ'cé’or ; é@rsw’i"ﬁ { Ilﬁgrgﬁ s Hm{ hsngﬂ Pe‘ét 4 3% gm%use

said single trip“to nove M aE con osit1on ensed
posi ti®n, tluhghebl;srzmtlsll)n@hmmehapce taviilp 265 gs szbilespwémssidt 32 wmcbas sizerd@méflor at a

time. 5 7., Th ording.t.o claim®6. r|5|n appl yi ng
physi ol Ogl Cgfae for selec?mg or emg permissive o% only a s1hgleltlesE hmp PR AL onk Bihe 2RP

shown in Figure 7 cavity 25 enables test strip selecting element 20 to select a single test strip
62a in slot 22 because the number of the test strips that are able to be accommodated in
substantially frustum-shaped cavity 25 decreases from second side 23 to first side 21, where

15  ultimately only one single test strip 62a is able to be accommeodated in slot 22 and thus
selected test strip 62a is separated from the rest of the test strips.

The size and/or shape of slot 22 need not necessarily correspond to that of a test strip,

1.e., the size and/or shape of slot 22 may differ from the size and/or shape (width) of a test
strip, as long as slot 22 enables a single test strip to be selected thereby, e.g., a test strip may

20  Dbe rectangular in shape and slot 22 may be of a shape other than rectangular. By way of
example only and not limitation, in certain embodiments when housing 1 is used with test
strips having lengths ranging from about 7 mm to about 76 mm, widths ranging from about
1.3 mm to about 8.0 mm and thicknesses ranging from about 127 um to about 1270 pm, the
length of the slot 22 will typically range from about 3 mm to about 50 mm, usually from

25  about 5 mm to about 25 mm and more usually from about 6 mm to about 10 mm, the width
slot 22 will typically range from about 0.026 cm to about 1.0 cm and more usually from
about 0.250 cm to about 0.75 c¢m and the thickness or depth of slot 22 will typically range
from about 0.3 cm to about 0.8 cm. Slot 22 may include openings to accommodate means for
limiting test strip movement and means for securing a test strip, as will be described in more

30 detail below.
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sanple to said dispensed test strip. 8 The nethod according to claim7,

firrther conprising determ ning the
physi ol ogi cal sanple. 9. The nethod according to claim8, wherein said

anal yte concentration determ nation is acconplished optically or
el ectrochemcally. 15 10. A kit for containing at |east one test strip and
di spensing a single test strip at a tine, said kit conprising: (a) at
one device according to clains 1 to 5; and (b) a substrate conprising
i nstruction fdncesdimgmbaiideras of thasibjconiava@vh,aach AQ1IIratelin Pigure/8, AheA

. A Al a. AYNe. A
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interiof (')tpt‘hé ést' s'tAr‘&p( sele’g\tirigAeTe;ménf\ZO 'fbl\n‘th@? iﬁ(ﬁh(ﬁés%(tés@'stﬁlp ;diréctin'glelem(ent 27,

i.e., the interior of the funnel-like cavity 25 includes a structure for directing at least one test
strip therethrough. For example, a series of bumps or protrusions, studs, ribs steps, ridges,
ledges or the like may be positioned on the interior of the test strip selecting element 20 to
direct the test strip(s) towards the slot 22 and assist in separating a single test strip from
others. The directing element 27 may be positioned in any suitable manner. For example, a
series of ridges or steps may encircle the entire interior of the test strip selecting element 20
or may be positioned on a portion of the interior such as on two opposing sides of the test
strip selecting element 20. Opposing steps may be offset or graduated in such a manner that
the top of one step corresponds with the rise of an opposing step. Figure 8 shows a cross
sectional view through an exemplary test strip selecting element, such as a cross section taken
along line B-B of test strip selecting element 20 of Figure 3B. Figure 8 shows test strip
selecting element 20 having a series of steps or ridges 27 positioned at least on two opposing
sides of the interior of the test strip selecting element 20.

As described above, the subject devices select and dispense a single test strip 62a for
use, as shown in Figure 7. As such, meter 2 includes a dispensing outlet 5 (shown in Figures
3A and 3B, for example), configured such that a test strip selected for use by test strip
selecting element 20 is ultimately positioned in dispensing outlet 5 so that it is accessible by a
user. Accordingly, dispensing outlet 5 is typically also dimensioned and/or sized to
accommodate or be permissive of only a single test strip at a time. Usually, the dispensed test
strip 62a is positioned in dispensing outlet 5 such that the sample receiving portion extends
from the dispensing outlet 5 positioned in dispensing wall 6a, so that a user may readily apply
sample to dispensed test strip 62a and determine the concentration of analyte in the sample.
By “readily apply” is meant that the user may apply sample and determine analyte
concentration without removing dispensed test strip 62a from meter 2 or otherwise further
substantially manipulating test strip 62a. Test strip 62a may be secured in outlet 5 using
appropriate means, as will be described in greater detail below.

Test strip selecting element 20 may be a unitary piece of construction with respect to
housing 1, i.e., may be molded in housing 1, or may be a separate component that is attached

to the interior structure of housing 1 by any convenient means, including welding, adhesives,
22
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appropriate position in outlet 5 so that sample may be applied to the test strip while the test

15  strip remains associated with the meter. Test strip movement limiting element 30 and test
strip securing element 35 may be positioned in any convenient location in the interior of
meter 1, so long as they are positioned so that they are able to position and secure a test strip
for dispensing, and more specifically in outlet 5 for dispensing.

An enlarged view of test strip movement limiting element 30 is shown in Figures 12A

20  and 12B, which show a top view and side view taken along line B-B of Figure 12A,
respectively, of test strip movement limiting element 30. Test strip movement limiting
element 30 includes trigger mechanism 31 accessible by a user of the meter, spring loaded
actuator 32 and test strip block 33. As shown, test strip block 33 is pronged and thus is
configured to position a test strip between the prongs thereof so as to block or limit the

25 movement of a portion of a test strip from traveling beyond block 33. As such, in those
embodiments employing such a test strip movement limiting element, slot 22 of test strip
selecting element 20 will have appropriately configured openings to allow entrance of the
prongs of test strip block 33 therethrough, perpendicularly to the longitudinal axis of slot 22.
In this manner, the prongs of block 33 may engage a test strip that has been selected in slot

30 22, thereby blocking a portion of the test strip from moving beyond block 33 while allowing

the remaining portion of the test strip to travel beyond block 33, the portion that is
23
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test strips that include a composition that changes color after blood if applied to the test strip.
The color change 1s related to or is a measure of the concentration of an analyte. Means for
analyte concentration determination in such systems generally include at least one light
source, a detector for detecting absorbed or reflected light and processing means such as a
15  microprocessor and the like. Representative means for determining the concentration of an
analyte using a photometric or optical system adaptable for use with the subject invention
include, but are not limited to, those described above, as well as those described in U.S.
Patent Nos. 5,304,468; 5,515,170; 5,843,692; 5,986,754; 6,084,660 and 6,268,162, the
disclosures of which are herein incorporated by reference, where such adaption requires no
20  more than routine experimentation.

The second technology is based on electrochemical principles and operates on the
principle that blood applied to an electrochemical cell can cause an electrical signal- voltage,
current or charge, depending on the type of meter, which can be related to the concentration
of an analyte. Means for analyte concentration determination in such systems generally

25  include at least means for applying an electric potential across the electrodes of the test strip,
means for measuring electrical signals and processing means such as a microprocessor and
the like. Representative means for determining the concentration of an analyte using an
electrochemical system adaptable for use with the subject invention include, but are not
limited to, those described above, as well as those described in U.S. Patent Nos. 5,266,179;

30 5,366,609; 5,942,102; 6,193,873 and WO/ 01/64105, the disclosures of which are herein

24
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METHODS
Also provided by the subject invention are methods for selecting and dispensing a

10  single test strip and determining the concentration of an analyte in a physiological sample
applied to the test strip. More specifically, methods are provided that enable a single test
strip to be easily selected and dispensed so that it may be used for analyte concentration
determination, for example by a visually and/or dextrally impaired individual such as a
diabetic or the like. According to the subject methods, a subject meter, as described above, is

15  provided. At least one test strip 1s caused to be held or accommodated in the interior thereof
and the meter is handled or positioned in 2 manner to cause a single test strip to be selected,
usually from amongst a plurality of test strips, and dispensed for use. Once a test strip is
dispensed, physiological sample may be applied thereto and the concentration of an analyte in
the sample may be determined. The subject methods provide a way in which an analyte

20  concentration may be determined without the user removing or otherwise manipulating the
test strip once it is dispensed. As is apparent, such methods minimize steps involved in test
strip dispensing and also eliminate direct contact with test strips, thereby avoiding
contamination of the test strips. In further describing the subject invention, selecting and
dispensing a single test strip from a plurality of test strips will be used for exemplary

25  purposes only and is in no way intend to limit the scope of the invention. As will be apparent,
the subject methods include those instances where only a single test strip is provided for
selection and dispensation, such that at least one test strip is provided in the subject methods.

As such, the first step is to provide a subject test strip meter device, as described

above. At least one test strip is held in a test strip area of the meter or the meter is coupled to

30  adevice that has at least one test strip therein. More specifically, a subject meter may have

test strips retained in the interior thereof, either preloaded, e.g., at the manufacturing site, or
25
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test strip container have access to the interior of the meter, as described above. Any
5  convenient test strip containing device may be modified for use with the subject'meters (see
for example U.S. Patent Nos. 4,835,234; 4,934,556; and 5,989,917), where the modifications
needed to adapt a test strip container for coupling with a subject meter require no more than
routine experimentation. The one or more test strips are usually positioned in the test strip
area of the meter such that the sample application portion of the test strip is the portion that
10 protrudes from meter 2 when the test strip is dispensed.

Once the provision of a subject meter is met, and at least one test strip is associated
with the interior thereof, the meter is positioned in a manner to cause the one or more test
strips held, retained or associated with the interior of the meter to move towards the
dispensing end of the meter, 1.e., towards the side or wall of the meter that has a dispensing

15  outlet. That is, the meter is positioned so that it is substantially upside down. Figures 9A and
9B show meter 2 in a substantially upright position having a plurality of test strips retained in
a test strip area 10 of the interior of meter 2 and a plurality of test strips retained in a test strip
area 10" of a separate container that is coupled to meter 2, respectively. Figure 9C shows
meter 2 in a substantially upside down position. By substantially upright is meant meter 2 is

20  at an angle B that ranges from about -30° to about + 30° relative to the central axis C of meter
2 when the central axis C of meter 2 is positioned perpendicular to the ground G and wall 6b
is closer to ground G than wall 6a is positioned with respect to the ground G. By substantially
upside down is meant meter 2 is at an angle vy that ranges from about -20° to about + 20°
relative to the central axis C of meter 2 when the central axis C of meter 2 is positioned

25  perpendicular to the ground G and wall 6a is closer to the ground G than wall 6b is positioned
relative to the ground G. In further describing the subject methods, meter 2 having a plurality
of test strips 62 retained therein, as shown in Figure 9A, will be used for exemplary purposes
and is in no way intended to limit the scope of the invention. That is, the subject methods
include all embodiments of the subject invention, unless noted otherwise.

30 Referring to Figures 10A- 10C which illustrate the steps of the subject methods in

more detail, Figure 10A illustrates meter 2 being manually grasped and held in a substantially
26
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such that the plurality of test strips 62 move towards dispensing end 6a through test strip
5  selecting element 20. Of course, meter 2 may begin in the substantially upside down position
such that test strips 62 are already moved into test strip selecting element 20.
When meter 2 is positioned in this manner, i.e., positioned substantially upside down,
a single test strip 62a is selected or separated from the rest of the test strips 62 and dispensed.
More specifically, the plurality of test strips 62 move into test strip selecting element 20 from
10 test strip area 10, which test strips 62 are then segregated by the frustum-shaped
configuration of the test strip selecting element 20, e.g., by a directing element 27 in certain
instances. A single test strip 62a is ultimately segregated from plurality 62 and selected by
slot 22 so that selected test strip 62a extends through dispensing outlet 5. That is, a plurality
of test strips 62 is moved from the interior of housing 1, i.e., from test strip area 10, into
15  second end 23 of test strip selecting element 20 when meter 2 is positioned in a manner
which causes the plurality of test strips 62 to move towards dispensing wall or side 6a. As the
plurality of test strips 62 move towards first end 21 of substantially frustum-shaped cavity 25,
the number of test strips gradually decreases due to the funnel-like portion or the tapered
walls (and also due to a directing element if present) of substantially frustum-shaped cavity
20 25 of test strip selecting element 20. Ultimately, a single test strip 62a is separated or selected
from the remaining test strips 62 due to the continuously reduced cross-sectional area of
substantially frustum-shaped cavity 25 and to the configuration of slot 22, where the test strip
is selected by slot 22 and ultimately dispensed via dispensing outlet 5. In certain
embodiments, meter 2 is gently agitated along the plane defined by —y to + v (see Figure 9C)
25  to facilitate test strip selection. Usually, test strip 62a is oriented in dispensing outlet 5 in such
a manner that sample may be oriented in dispensing readily applied thereto. Accordingly, test
strip 62a is typically dispensed for use such that the sample application area of test strip 62a
is the portion of the test strip that protrudes from meter 2 (see Figure 10B) . Furthermore, the
test strip is usually also appropriately positioned in meter 2 such that analyte concentration

30  determination may be made without further positioning of test strip 62a in meter 2. For
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Once a single test strip 62a is selected within slot 22 of test strip selecting element 20
and dispensed via dispensing outlet 5, an individual may now use the dispensed test strip 62a
5  to determine analyte concentration in a physiological sample. That is, physiological sample,
e.g., whole blood, interstitial fluid, etc., to be analyzed is deposited on the sample application
area of test strip 62a. As described above, the subject invention enables analyte concentration
determination without removing dispensed test strip 62a from meter 2. Accordingly, meter 2
with test strip 62a protruding therefrom is brought into contact with physiological sample, as
10 shown in Figure 10C, either by moving meter 2 with dispensed test strip in contact with
sample or vice versa. Once sample is applied, the concentration of an analyte, e.g., the
concentration of glucose in blood, may be determined. As described above, contacting of the
sample to the test strip results in a reaction which can be measured either optically or
electrochemically. For example, contacting of the blood with the reagents on the test strip
15  results in a reaction in which glucose 1s oxidized and a mediator is reduced. An electric
potential difference is then applied between the working and reference electrodes and the
resulting current is measured and related to the amount of glucose present in the sample.
Regardless of which type of system, i.e., photometric or electrochemical, the analyte
concentration thus determined is typically displayed via display means associated with meter
20 2, e.g., one or more LED displays and/or one or more LCD displays and/or an audible
message or signal.
The subject methods also include limiting the movement of a selected test strip and
securing the selected test strip in dispensing outlet 5 so that sample may be applied thereto
while the meter is in a substantially upside down position. That is, test strip 62a is maintained
25 inoutlet 5 so that it is prevented from completely falling out of outlet 5. Figures 13A-13C
illustrate how the test strip movement limiting element 30 and test strip securing element 35,
as described above, work together to limit the movement of a selected test strip and secure
the test strip 62a in outlet 5 of meter 1 so that a sample may be applied thereto while
appropriately positioned in outlet 5. That is, test strip movement limiting element 30 and test

30  strip securing element 35 orient and secure a test strip so that it partially protrudes an

approprate distance from the meter such that sample may be applied to the test strip while
28
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maintained such that analyte concentration determination may be provided while the test strip
is secured in outlet 5, i.e., the test strip is appropriately aligned with means for determining
analyte concentration, whether electrochemically or photometrically.

5 Figure 13A shows an exploded, side view of a portion of meter 1 showing slot 22 and
a portion of cavity 25. Test strip movement limiting element 30 is positioned in a first
position whereby the prongs of block 33 are positioned adjacent a wall of slot 22, i.e., the
prongs do not perpendicularly traverse slot 22 in this first position. Test strip securing
element 35 is positioned in a first position such that a portion thereof protrudes through an

10 opening in slot 22, such that it obstructs the interior of slot 22.
When meter 2 is turned substantially upside down, as described above, trigger
mechanism 31, which is operatively associated with spring loaded actuator 32, is depressed
by the user. As shown in Figure 13B, test strip movement limiting element 30 moves to a
second position by the depression of trigger mechanism 1 such that actuator 32 drives block
15 33 perpendicularly through an opening in slot 22 such that the prongs of block 33 partially
obstruct the interior of slot 22. In this manner, a test strip that is entering slot 22 will engage
the prongs of block 33. The prongs also engage test strip securing device 35 and deflect it
from its first position. As such, test strip securing element 35 is moved to a second position
by the engagement with block 33 such that test strip securing element is deflected by the
20  force of block 33 and is driven or moved out of the interior of slot 22. In this manner, a
passageway for a test strip is provided in slot 22, through the prongs of block 33.
Accordingly, when test strip 62a is selected in slot 22, it engages block 35 such that a
portion having a diameter less than the area between the prongs, €.g., the sample application
portion, of test strip 62a moves through the prongs of block 33 and becomes positioned above
25  the prongs of block 35, such that a portion of the test strip that is able to move passed block
33 extends through outlet 5, while the remaining portion of test strip 62a is prevented from
moving beyond block 35. As such, test strip 62a is prevented from further trave] and
protrudes a predetermined or set distance from outlet 5.
Upon release of trigger mechanism 31, as shown in Figure 13C, test strip movement
30  limiting element 30 moves back to a first position such that actuator 32 releases block 33

which then moves out of the interior of slot 22 and test strip securing element 35, no longer
29
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strip 62a is now secured in an appropriate posmon m slot 22 and outlet 5, 1.e., positioned by

5  the interaction with test strip movement limiting element 30, test strip securing element 35
securely holds test strip 62a in the dispensed position such that test strip 62a does not
completely fall out of outlet 5 when meter 1 is substantially upside down and is instead
secured in a position such that a portion protrudes from outlet 5 and a portion remains in the
interior of meter 1. As described above, usually the portion of test strip 62a that extends

10 beyond outlet 5 is the portion where sample is applied.

In certain embodiments where the subject meter is configured as an electrochemical
meter, test strip movement limiting element 30 actuates the electrical connections with the
test strip when the test strip movement limiting element 30 is in a second position, i.e., test
strip securing element 35 includes one or more electrical contact member(s) (not shown)

15  which connect with the contact member(s) on the test strip to provide an electrical connection
therewith.

Once testing is completed, test strip 62a may be physically removed from meter 2 by
the user by grasping the edges thereof and gently pulling test strip 62a in a direction away
from meter 1.

20
KITS

Finally, kits for practicing the subject methods are provided. The subject kits at least
include one or more test strip dispensing devices of the subject invention. Oftentimes, a
plurality of subject devices is included. The subject kits may also include one or more test

25  strips, usually a plurality of test strips. 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., a control solution that has a known analyte

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

instructions for using the subject devices for selecting and dispensing a test strip and may
30
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the presence and/or concentration of at least one analyte in a physiological sample applied to
a test strip. 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

5  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.

10 It is evident from the above description and discussion that the above described
invention provides a simple, quick and convenient way to dispense test strips. The above
described invention provides a number of advantages, including, but not limited to, ease and
low cost manufacture, minimal components, portability, ease of use, particularly for visually
and dextrally impaired individuals, and minimal test strip damage from contaminants from an

15 individual’s hands. As such, the subject invention represents a significant contribution to the
art.

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 mvention, and that obvious modifications

20  will occur to one skilled in the art upon reading this disclosure.

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.

25
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5  determining the concentration of an analyte in a physiological sample applied to the

dispensed test strip, said meter comprising:
(a) an internal structure comprising a test strip selecting element comprising a
continuously reduced cross-sectional area configured to select a single test strip at a time; and
(b) means for determining the concentration of an analyte in a physiological

10 sample applied to the selected test strip.

2. The device according to claim 1, wherein said continuously reduced cross-

sectional area is a substantially frustum-shaped cavity.

15 3. The device according to claim 2, wherein said substantially frustum-shaped
cavity has a cross sectional shape selected from the group consisting of rectangular, square,

circular and elliptical.

4, The device according to claims 1, 2 or 3, wherein said test strip selecting
20  element further comprises a directing element for directing the single test strip through said

continuously reduced cross-section diameter.

5. The device according to claims 1 to 4, wherein said meter further comprises at
least one test strip contained therein.
25
6. A method for containing at least one test strip and for dispensing a single test
strip at a time from a meter, said method comprising:

(a) providing a meter according to claim 5, and

32
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(b) positioning said meter with respect to the ground to cause said
single test strip to move from a contained position to a dispensed position, whereby a single

test strip is dispensed from said meter at a time.

7. The method according to claim 6, further comprising applying physiological

sample to said dispensed test strip.

8. The method according to claim 7, further comprising determining the

concentration of an analyte in said physiological sample.

9. The method according to claim 8, wherein said analyte concentration

determination is accomplished optically or electrochemically.

10. A kit for containing at least one test strip and dispensing a single test strip at a
time, said kit comprising:
(a) at least one device according to claims 1 to 5; and

(b) a substrate comprising instruction for using said at least one device.
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