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Widely accepted assays involve measuring a change in a physical characteristic of the
fluid being tested or an element of such fluid when exposed to a particular energy source.

20  These physical characteristics are typically an electrical, magnetic, fluidic, or optical property of
the fluid or a component thereof. For example, with a colorimetric assay system, an optical
property may be monitored wherein a change in light absorption of the fluid can be related to an
analyte concentration in, or a property of, the fluid.

To carry out the assays, a disposable test strip, pad, or the like, is employed in

25  conjunction with a meter. A sample of the biological fluid to be tested is provided. When
the biological fluid is blood, a sample is typically acquired by means of a finger stick. The
fluid sample is then deposited in a designated measurement area of the test strip, which
contains reagents selected for the particular assay being conducted. The test strip, or at least
a portion thereof, is placed in a receptacle area or test strip holder within the meter. The

30  meter is capable of receiving a signal originating in a measurement area of the test strip and
determining the existence and/or concentration of the constituent or analyte of interest.
Examples of assay systems that employ these types of disposable test strips and meters may
be found in U.S. Application Serial Nos. 09/333763, filed June 15, 1999, and 09/356248,



be found in U S Application Serial Nos. 09/333765, filed June 15, 1999, and
09/ 356248, 1 1 6 DEC 2005 filed July 16, 1999; and in U S. Patent Nos.
4,935, 346, 5,049, 487, 5,304,468 and 5,563,042, the disclosures of Wi giL A%
herein incorporated by reference. Oten, the neasurenent area of the test
strip is defined by a small aperture within the surface of the test strip.
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example, from a slight rebound of the test strip as its distal or insertion end is caused to

20  contact the edge of the strip holder. Also, some shifting or slipping of the test strip may
occur after it has been placed within the meter.

To facilitate proper positioning an alignment of the test strip within the test strip
holder, a notch or a cut-out is formed within an edge of a test strip which is to be aligned
with a corresponding or mating alignment pin within the inner edge of the test strip holder.

25  This has not been completely successful as the strip is still able, to some degree, to shift from
side-to-side when the strip is not fully inserted. Such movement or “play” in the position of
the test strip increases the likelihood that the test strip will be improperly or not completely
inserted or misaligned within the meter. As a result of this misalignment, the measurement
aperture of the test strip may not be centered with respect to the light source, which may then

30  result in an incorrect measurement.

Often, to compensate for this likelihood of misalignment and the resulting incorrect
measurement, a larger aperture requiring a greater volume of the biological fluid, e.g., blood,
being tested is used so as to provide a larger measurement area within the test strip. A

disadvantage of using a greater volume of sampied fluid, blood in particular, to saturate this
2
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Summary Of The Invention

20 The present invention is directed to fluid sampling and anal yte measurement devices,
instrumentation, systems and kits, as well as methods for using the same, which improve
upon the prior art. More particularly, test strips for holding a sampled fluid for measurement
by a meter or an associated test strip holder are provided. The subject test strips may be
provided in conjunction with a measurement instrument, i.e., an analyte measurement meter,

25  an analyte measurement system, a kit for analyte measurement and/or accessory devices.

The subject test devices are configured for insertion into a measurement

instrument or a test strip holder within a measurement instrument. In many embodiments,
the subject test strips are in the form of a thin, flat strip defining a longitudinal axis, and
include a distal edge substantially transverse to the longitudinal axis and an alignment notch

30 formed in the distal edge for engagement with an alignment member or pin within the test
strip holder of the meter or the meter itself. The alignment notch has opposing edges
wherein at least a portion of these edges is substantially parallel to the longitudinal axis of
the test strip. The test devices further include an aperture for receiving a volume of a fluid

sample that is less than that required by prior art devices.
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The subject test devices are configured for insertion into a neasurenent
instrument or a test strip holder within a measurenent instrunment. kg FEOY05
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Drawings Fig. 1Ais a top view of a schematic representation of a prior art
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Fig. 2B is enlarged view of the insertion end of the test strip of Fig. 24, illustrating
20  the details of an optimized notch configuration and an optimized sample application

aperture,

Detailed Description Of The Invention
Before the present invention is described in further detail, it is to be understood that
25  this invention is not limited to the particular embodiment described, as such may, of course,
vary. It is also to be understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to be limiting, since the scope of
the present invention will be limited only by the appended claims.
Where a range of values is provided, it is understood that each intervening value, to
30 the tenth of the unit of the lower limit unless the context clearly dictates otherwise, between
the upper and lower limit of that range and any other stated or intervening value in that
stated range is encompassed within the invention. The upper and lower limits of these
smaller ranges may independently be included in the smaller ranges is also encompassed

within the invention, subject to any specifically exciuded limit in the stated range. Where
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20
OVERVIEW
As summarized above, the subject invention provides an improved test strip for use
with a measurement apparatus, e.g., an analyte measuring meter, to determine the existence
and/or concentration level of analyte present in a sample of fluid. The subject test strip is
25  particularly suitable for use with a photometric instrument or spectrometer for the
determination of the glucose concentration in a sample of whole blood.
The advantages of the present invention will be better understood in the context of
the following comparison with the exemplary prior art test strip of Figs. 1A and 1B, and the
description of an exemplary embodiment of the test strip of the present invention as

30  illustrated in Figs. 2A and 2B.

PRIOR ART TEST STRIP(S)

Referring now to Fig. 1A, there is shown a top view of a schematic representation of

one embodiment of a test strip 10 of the prior art operatively engaged with an alignment pin
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" prior invention. Further, the dates of publication provided may be different
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medium substantially absorbs light. Reagent element 11 is directly and firmly attached to
support member 12 by means of a non-reactive adhesive 13. Typically, the length
dimension reagent element 11 is in the range from about 5 to 20 mm, and the width
20  dimension is in the range form about 5 to 10 mm.
Aperture 14 is present in support member 12 in a portion of the area to which reagent
pad 11 is attached. Aperture 14 has a circular configuration having a diameter typically in
the range from about 4.5 to 5 mm. Accordingly, a typical surface area defined by circular
aperture 14 ranges from about 15.5 to 20 mm?,
25 Support member 10 further comprises an alignment notch 15 in the form of a “V” at
distal edge 17 and about the y-axis or vertical centerline 18 (see Fig. 1A) of support member
12. More particularly, notch 15 consists of two straight segments 15a, 15b (one on each side
of vertical center line 18), each set at about a 45° angle with respect to vertical centerline 18
wherein the proximal ends of segments 15a, 15b intersect at vertical centerline 18, forming
30  the apex 15¢ of notch 15. The distal ends of legs 15a, 15b terminate, respectively, at points
approximately between about 2 to 4 mm from the strip’s vertical centerline 18.
The measurement methodology using the above-described test strip 10 involves the
use of a measurement instrument or meter (not shown), such as a diffuse reflectance

spectrophotometer having suitable software, into which test strip 10 is operatively inserted.
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wherein the proximal ends of segnents 15a, 15b intersect ap verti cal

cent er | isamplegio apertur A4 13ty qosr eifiex prgictor afier ipsertien offteet siip @ inte thgstesst | egs

o #mm HERTHAE Soporf G Y hles RagPRth) SRRATR RISt pa RN e oo o0y

usi ng t hpeateva-ddasé idpietfatesitsuppsrt hedibet ¥ Mhile sighh@flettafoeds nRasRas Ur enent
i nstrument or nmeter (not shown), such as a diffuse refl ectance

spectr opfﬁllm theshostorhwmyiape ok avppar meerehst d deirde, oni the sidayef the reegent padlb 10 i s
ti J . i h
Phel ucte SPRSpleREdhs, Sehethun e A FBURLY meft, SRR £ EPEREEIRAY) 2T '

and a cabbesPREY NGnkingit typRddlieTianeboud el €6 BO ).t Adlea®alT 126t AdRdE ed to
respectively generate and respond to |ight having a particul ar wavel ength.

SucHSnetgsneratgeand ponjeased gntr tngagept pablleby k spdciaphotomister.cand thy refleeliageee

et e e I T [ e O A L R g

in a forsampi i9thediagiomatidhll Likhsunedditcbhtail Ging. The nfetert@#@ask tHehh al i gnnent
pin 20. The assay process begins by providing a sanple containin t he
anal yt e antpnipsicaibnealeweesnitha ratp of ghange of raflsciapes batyeen measureraents, Snd, Ysing

Appl | Catciaﬁﬁ'raggn I’a@?ors, determines the level of analyte in the sample.

20 The purpose of the alignment notch and alignment pin arrangement is to facilitate
proper alignment of test strip 10 within the test strip holder such that aperture 14 is
accurately aligned over the meter’s light source. Test strip 10 is allowed some movement
about pin 20 at notch 15 so that the side edges 16 of strip 10 will be properly seated within
the sides of the test strip holder (not shown). This is intended to align aperture 14 over the

25  light source within the measurement meter; however, it is this movement or lateral “play,”
i.e., side-to-side shifting, of test strip 10 that is often the cause of an improperly aligned test
strip.

Additionally, the V notch configuration has no means for specifically preventing
linear or longitudinal movement along the y-axis 18 of test strip 10 once it is positioned

30  within the test strip holder. To compensate for such movement, test strip 10 provides a large
aperture 14 requiring a greater volume of sample to be tested. Nonetheless, upon rebound,
aperture 14 may be displaced enough such that none or an insufficient amount of its interior
surface area and the sampled fluid are aligned with the light source, resulting in an

inaccurate measurement reading.



sanple to aperture 14 may occur either prior to or after insertion of test
strip 10 into the test 10 strip holder. Support nenber 12 hol ds reaqe@ngpmlj
11 so that a sanple can be applied to aperture 14 on the top surface o
support nmenber 12 while light reflectance is neasured fromthe bottom
surface of support nenber 12, i.e., on the side of the reagent pad 11
opposite aperture 14. Generally, the normal volune of sanple applied is in
the rangezstEekrp(spbPHIE PrisenPRvENADM nore typically fromabout 12 to 30 |. A
beam of Tight 1s then 15 generated and projected onto the reagent pad 11 by
a spect r ophotRefetriag noane E?&e?&,émreéﬂ dove a top vieweof 3 sphematie sapeehehiatiom ef

ti bet h . .th | yt i t.hin.th le i
hon aurbiararP) hakgaren: aroniy arif PRl iRl Gt b B
aut onat i £adt! hitRteHb@keontidaratioh 9.0 ediafgs defininghliGedi RAGRI Rek veen
measurenents, and, using calibration factors, determnes the |evel of

anal yt e howevpie itseitiiesppaentihéhgsgrop slsil inthet ialevantiagrihetmthershepesand/oal i gnnment

' is to facilit | i f test. strip 10 withi
The testonppyainb e aise fatemnilhylhRipienden BN keslhup@Ryic biheevaer t he
neter's doeffivelyRUESRd WittSdn Sligniikni Pini4® oFlal tOWREH SIRITBer RYEINBIY). BEPWipPi N 20

at notch 15 so'that the side edges 16 of strip 10 will be properly seated
wi t hi n 30rhas shedsameatr sithidartgengrakiungtions@nd epnstmet assthghwirip 10rpl Bigh.slA andended to

al i apgyture 14 ov t.he 25 light source within the neasyrenment neter;
nowdler 11 et & ineRls BERE Y P agpedh dintonl R AEFRURERTY, o
shifting, of Te@6itrigBOidIddesaRappdrimembeis2 WhichddgdheSive BibnbARYdORERd Y al i gned
test strip. Additionally, the R/ notch configuration has no neans for

speci f i dwktpm gyriacewith agamplerabaerbing dlayneyit3d dHeae, snppashmamber Dhig ilistrajedaxi s 18

of test ,strip 10 onge it.iS POsSitjone O wi.thin th est stri gl der. To
conpensdiuneeaBi:sohefeloT bld ARk fetihe st S Ao B glR, (e 12
requi ri nectanghilLdae hosabrbdByie its Rmpltedihal R th@stash oo Rindali@nsl axiem
rebound, aperture 14 rra?t/zsbe di spl aced enough such that none or an

i nsuff i dhatef suppetirmensber; 325 Alfhosgh sych re¢fpangider copbiguratiens are ilbustpleddar™ ui d are

read ng. Cptigubif Gl BARES g s baborith bpBledu R BRARRATR L o
to Fi g. I2Mankketbedintentd)euppost hepbati3avis afada of ¢ PRkt imaterabirearid@bloibtof  a

test device 30 of the present invention. In this enbodinment, test device 30
is in tHBnifeshtam plystyene. polyester, pplyethyiang pnpart epbsrA2raRY #lso be made frgm est

strip, q)(ﬁ{e'r @Li@ﬁ)l?‘m%f%ﬂgfstiﬁ@ﬁ&m&, IMn%te%?paper and composites, such as recycled

20  plastics. In many embodiments, sample-absorbing pad 31 is made of a hydrophilic matrix,

typically porous, or another suitable matrix for the analyte(s) targeted for measurement. The
matrix oftentimes contains at least one reagent material selected for such targeted analyte(s).
Support member 32 and reagent pad 31 of test strip 30 may have length, width and thickness
dimensions which are the same as or similar to that of support member 12 and reagent pad

25 11 of test strip 10 of Figs. 1A and 1B. In certain embodiments, support member 32 has a
length in the range from about 15 to 60 mm, a width in the range from about 5 to 20 mm,
and a thickness in the range from about 0.1 to 2.5 mm. In many embodiments, reagent pad
31 has a length in the range from about 5 to 20 mm, a width in the range from about 5 to 10
mm, and a thickness in the range from about 0.05 to 1 mm.

30 The geometry and dimensions of both aperture 34 and notch 35 have configurations
which advantageously optimize the use of test strip 30. More particularly, aperture 34 of test
strip 30 has a non-circular shape and a smaller surface area than aperture 14 of prior art test
strip 10. In many embodiments, aperture 34 has a shape or configuration that is substantially

“obround” which comprises two halves of a circle extended apart by a straight midsection.
8



however, it will be apparent to those of skill in the relevant art that

ot her shapes and/or configurations are also contenplated by this iq\ﬁe[ﬂg[j By
Here, test strip device 30 is shown operatively engaged with an al i gnnent
pin 40 of a test strip holder (not shown). Test strip 30 has the sanme or

simlar neral ..functi ons. and. const ryuct test stri.p. of Figs. . .lA and 10
Te and OO BRSRY BPL AR RSB o e o it bPicH Sraval Sinusel Bned
herei n. Ji6dg, hvihp a 3hjbrired Al d@fptiadisEABion tha Rk P Xith€ -ak & RABRRavel Y
engaged on its bottomsurface with a sanple absorbing el enent 31. Here,
support ¢eatepiére 3pofi testisiripdt rBieeabrounsd goegesyrod @pertige B is mert dpgeifigelon and
sanpl e- absor bing. el bs. Dt fQr ect angul ad .posi ti oned
wth 1 CRRREEbY Syt diiG dfes e ThE e and BRI B BRSAIEM hat o

suppart deeachllefifbd BPE BhisestiEth hard angs Fidn st Bwsmrhpfﬂsre&yﬁchlu ystrated,
any configuration conpatible with a given neasuring instrunment is

accept abhergnge froesaboyt 350 danm, i baan are isted inethe sange dpmpo rboutd fbier3 Bm,i s

de of l.ast . . ' ' ' limted,t | yst. :
e ot oRoRy SR BT B hBCILTl D5 P2 ROyl Tt 3 nhgine Rt B ERS,
sui t abl ehgBiRIvwidthsofiafdsl 34diang 34b i adHetht (NSRLY-aRRMB G AR FakRSrom UBbutas

recycl ed 20 é)l astics. In many enbodi ments, sanpl e-absorbing pad 31 is nade
of a hyd;bphi-Limmpandrpsie tyRigall yesbiont/0.b8 s The fotalnbetie Fangenttiaingenat ri x f or
t he ;anal I [ : : tr] t enti nmes. tai ns at
Ieasl{% on%ﬁj?{é%é%lrpﬂ agrgr%ugg 9%%%%?@%? ée%'%%gé dlsa ;lg("} r g[?' gtré% ié&gg]ncgflr@%d&czl)og %Support

menber  Jdaihds,li€a08e fanpa drodl atitfut BASH 652 i) a8 nitRy typedsdl y Ifeng hbout B oht. sind

t hi ckness di nensi ons which are the sane as or simlar to that of sug)é)ort
nmember TRMarbrceehrgnithg srfars anep definedly aparturg 34 & ipfthaagse from abeyt 19 30 n
certain odi . I 3h A h ; f rem about
15to Gdg %a%&%&é?w@a#% ﬁéﬁcr%ﬁ%%ﬂé?o%ﬁqog@?utt% 1g'j‘tao Odr?’rgt]a}n eg?l%o%gﬁ%{lsg ness in

t he ranghe fesodiipdeithe Prederit onvdnbomhavel an apanyresntfact arenpieferiiggetregpad 31 has
alength in the range fromabout 5 to 20 nm a width in the range from about
5 t d210 thaghaboshys B hi ckness in the range fromabout 0.05 to 1 nm 30 The

geomet 1y and gL GRRShoVSIle SO ARSERBICEreARI, B Al APpdaaife con! [ gurat ons

whi ch advant ageously optim ze t use of tes re particularly,
aper t ur endsdueinehesding tektrstip 30 ohehe peesomrinedmntioulialessthap ehaamdich ismajuired surf ace
area than aperture 14 of I n many enbaqdi nent s,

: | i |
aperture? @A‘. gmploying g Rper %ﬂ?{%&[ﬁfi%@ﬁ}eﬁ tﬁﬁb’fsé‘l‘;;ilflgf)‘ég%‘ﬁ%% t 4PSTIHeE 3.4‘* 8Br ound"
whi ch Codmfdnggﬁsaé%ﬁ%&%@ztég@aﬁgut%s Ch S8 iROEE 1BRAbbLOY @, Shd A @Rbin

m dsecti on.
20  embodiments, less than about 5 ul is required for an accurate measurement. Therefore, the

volume of fluid sample, e.g., blood, necessary to be drawn from a patient is less than what is

conventionally required. Accordingly, relatively smaller needles, lancets and blood letting

devices or the like may be used for drawing the fluid sample from the patient or user of the

device, thereby minimizing the pain and discomfort experienced by the patient during the
25  sampling procedure, and minimizing the rate of non-compliance among patients.

As mentioned above, a test strip may have a tendency to spring back or rebound in a
proximal direction upon contact with the distal end of the test strip holder when being
inserted into the test meter, Such proximal displacement of the test strip, and of the
measurement aperture, is such that the aperture’s exposure, and thus the sampled fluid’s

30  exposure, to the light source beam of the meter is insufficient to provide an accurate
measurement reading of the sample deposited within the aperture. However, with the
obround configuration of aperture 34, the shorter distance between apex 35c¢ to apex 40 of

aperture 34, proximal displacement of test strip 30 within a nominal or typical distance will



O her possible configurations of aperture 34 include, but are not limted
to, oval, elliptical or oblong, having a major axial |ength di mensign)Enh#ms
is coaxial with the y-axis or vertical <centerline 38 of test strip 30. The
obround georetry of aperture 34 is nore specifically defined by top and
bottom half circles or arcs 34a and 34b and m dsection 36. Arcs 34a and 5

34b are BIdHNIgERiARAPTAPeRUBAIEXRPYLNO the ltgli’éS‘P‘%ifWgécamoﬁﬁé%uthe?xff‘@ edrm nore
typi cat | Yock(lo-dpBeals ARELmii AR R rrcdy éftegoﬁtmg e p 530, b0yl Lhe

range frt nm  nore typica roma 1.75
to 2 nm femmmtndamfcﬂ&nhmeasbe irsanonvtode mcashattatmfﬂnaela smfdttdtare:i oﬁatpestuﬁéa and
34b, and Af?hel ght. (along y-axis 38) in the range from about to 0.2 mMm

and nor &3 ;ﬁxee%eﬂto at?dn%asercwnh%ﬁurwewt f tgpt atwéﬂtlaﬁgteﬁttlmﬁﬁttawémhelo
di mensi off g%pmas ¢ etg‘r4 BEVR tan{]f%ﬁ@mt fecac@ gﬁsilpér}f&étogﬁte sﬁttg fh of

m dsection IS In the range roma out d nore
typi cal | 3ndt nwntaimqmtaxﬁnﬁes me4erfnatammyAta@ruchtmgieysurmhattsurface area defined
by aperture 34 s in the range from about nore typically

in the range PHEMMEHEGtChTS Al has. aehwndc%mtlgtlrﬁue%ﬁtﬁ%r&%ntm of he test

strips o epsu rably no
ar cat or 15T RARRE BB AAIGH 3 o0RIGr ARG 1SR 20 AR AN I B Y
necessargonfigugation ofieotaim 35.c Notcht 35 havepponien@iges,usiengy daels tids bf tgntdlinos8.t he
pres nt 'n ention is less than that which is required when enploying a

br i ofb arretcadly.dhe PR et S oM IFAEr AT 9P SeFChr e 34, Can
anount I I i | 45 o1,
and i n S%P?%?ﬂ%“% R A DU oA D e AR ITR gl BT R b PR QALY

accur at epardkd wlatrmntuth a’ztndarceh‘leuraed withecentegline38. dfotth 85 anayeaiyl ieclude gng ol ood,

necessa&% to be drawn_froma £at| ent LF | es t% n what is conventionally
r equi r edMORSCEMARLRFT in prpnguiay dplouenywith spnifiliog) | ancets and bl ood letting

devices or thg thi K&nBiryRE bR OF Fisavh RRd Qﬁenétl:HBgtssﬁfEWn%afvfn%rthlteQe
patient or user of the deV| ce, thereby minimzing the pain and di sconfort

experS enpaéd olf wppdsingaige segmatus B@artdt%bZSSéanquﬁbtgmﬂBda’eahw #b"atdfbwewver,m zi ng
the rate of gﬁ g npl i ance am) atients. ntloned ﬁ%e a test strip
may haveQich ¥ Agve PO frwer e cB‘rPaﬂrébETGWG‘CTI a thepvesallantigpratier Pbn upon

contact aiisg ﬁgvﬁfe%e&hﬁ%ra% shﬂﬁmtteﬂ nﬁhfrﬁﬁem tfu\t@epnta%ﬂgm df@és?r ted

into the test ter oxi mal di spl acenent the test strip, and of
t he rreagnpé&um:napggbdmthmﬁlesnm«tr that the aperture S exposure, and thus

e eaD! 0 LS o0 SROSH T bt Br LS Al SOUTEE Soam ol e geter i
depogy t el iy 18, LA s%pgtratnuarngle m\f&rp&ct%tcpntkﬁﬁle 38. Angle o preferably ranges
from about 30° to 60°, and more typically is about 45° from centerline 38. Segments 354,
35b have lengths in the range from about 0.5 to 2.0 mm, and more typically in the range
from about 0.7 to 1.25 mm. The respective distal ends of edge segments 35a, 35b each
extend laterally from centerline 38 a distance preferably in the range from about 2.0 to 3.0
25 mm, and more typically in the range from about 2.4 to 2.6 mm. The respective proximal
ends of edge segments 35a, 35b each extend inwardly from the respective distal ends and
extend laterally from centerline 38 a distance preferably in the range from about 1.0 to 2.0
mm, and more typically in the range from about 1.5 to 1.7 mm.
The second pair of edge segments 35a” and 35b” extend downwardly from the
30  proximal ends of segments 35a, 35b, respectively, and are substantially parallel to centerline
38. Segments 352, 35b” have lengths preferably distance preferably in the range from about

0.5 to 2 mm, and more typically in the range from about 0.9 to 1.1 mm.
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obround configuration of aperture 34, the shorter distance between apex 35c
to apex 40 of aperture 34, proximal displacenent of test strip 30 wiptrd(m8s
nom nal or typical distance will 9 1 6 DEC 2005 not Iimt the area of
aperture 34 exposed to the light source beam As such, the extended
apex-to-apex distance mnimzes the effect of rebounding by test strip 30.
Addi ti onal | y,Therthigd ppig af speeepisciiadesd Pol extendiarart v fropmibe prexomakends ofuch

that a sufficient rface area of erture 4,1 s, exposed h asur enent
sour ce SueRenan S EFErE SR e BRIyt R S nGh R AT 1R e It ot rip
hol der  QrefBBILBS randddifforh Abdid30° {360, hiPhBR: @gi’&?lﬂfjs%%&ﬂtr@"? Tﬁ%gfwiﬁﬁ%ﬁdsof the
sanple "and, over tine, nmaximzes the repeatability of accurate

measur ercf s¢gnents ofFatand 86bCntdSecahisniealinesd & IEijies anith adinin geraidedfom
different fromthat of corresponding alignnent notch 15 of prior art test
strip 16bowtiG2 tosd imm gmagyrhetasded ot cagl Rpthgsygmens danciuenta eeilisre et ch 35. Not ch
35 has qQpposi. -nggﬂgcse,ss_one on each side of centerline 38. 10 Preferably,

t he opposing e are the sane, i.e., mrror imges of each other, or
subst anti al | YTheicohfiguratidd of fgaineat fach 3Dovatoméemappothadisedamsageé onot ch 35
is in substantiall parallel relation with each other and with centerline

38. Not ®revasusigichadesigns.nbn prrdcwarethgsecandrnairay gpgrnentp 35¢ s35t ofpotamdd ar

rel ation wi.th nterl | 33...1n.1h . e i t.of Figs. .2A and 2B,
not o a8 Ok BRRNRIAC AR SRvabo bRl o e BORE B el i 175 o
35b,10 35atrai@Adingaion patH iR0Q teARGipIRddder oHﬁW@a{'QlF)on op&atVe afzafBiemdévddRr € or
fewer segnent pairs, provided that the overall configuratl on of notch 35

provi dedotehgsiand ajigrmentidn 4&bEvrbarmard, jugh onfigeragon alnefeh 6 iaplg tor novenent
of test _.stri . L hi ter. Notch NS S f a
irst panPieP s IELEIa06E nivhaph drefe GRS 108 flerdin SRS fime s,
each sethoRler 8MmeRel Additivhdily, e@sPREMeh® 368N BSH ImdiftattiestARE 80 th PEpfigiabl v
ranges fromabout 30 to 60, and nore typically is about 45 fromcenterline
38. SegrehoptiBally aliged phsitien withijt the tgshstripdofdgn gemetep pitesbiosartion Bnd duringd nm

and re typically in the.range from about 0 1,25 mMm The respective

di stlglo Zkhed%ﬁg'fg N E%E’eﬁgrhq@g%g(yi,lat%rgg]mgg%ﬂent8&Eeg{]sgnpgﬁ.eral ly fromcenterline

38 a distance preferably in the range fromabout 2.0 to 3.0 25 nm and nore

typi cal Isy in the range fromabout 2.4 to 2.6 mm The respective proxinal

ends of &M HEPRESWNE INVENBIONach extend i nwardly fromthe respective

i stal ends 308 orehRtbol B a[sg ibolydes SBERP S hdaRiniPun BhebAS B & r ab!Y
least one target analyte in a biological fluid sample. The subject systems include at least one

3 d/a

20  of the subject test strips and a measurement instrument. The measurement instrument may
be any instrument adapted and suitable for measuring a targeted analyte in a fluid sample,
including a physiological or biological fluid sample, such as interstitial fluid, blood, blood
fractions, and the like. The test strips are particularly suitable for use with an optical or
photometric device (e.g., a spectrometer), but the test strips may include components for use

25  with an electrochemical measurement instrument without departing from the scope of the
invention.

The measurement meter typically includes a test strip holder into which the test strip
is directly inserted, but the meter need not have such a holder. In either case, the meter has
an alignment pin, either in the strip holder or a test strip receptacle area of the meter. The

30 alignment notch of the subject test strips has a configuration for engagement with the
alignment pin to ensure proper alignment of the test strip upon insertion. Additionally, this

notch-pin engagement maintains the test strip in a substantially motionless position with
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mm and nore typically in the range fromabout 1.5 to 1.7 nm The second
pair of edge segnents 35a' and 35b' extend downwardly fromthe 30 pr‘IOB<PErP}ZBE]5
ends of segnments 35a, 35b, respectively, and are substantially parallel to
centerline 38. Segnents 35d, 35b have | engths preferably distance
preferably in the [,ange fro 0.5 to 2 and cally.in the
Pange. 1 ARSI BTG PRy b s porspiR e b Wb B dibirent <
35a" andhaaér'orexdt@n s ddvabed aboke.om t he proxi mal ends of segnents 35a’,

35b' respectlvely, each formng an angle 13 with centerline 38. Angle R

preferably ranges from about 30 to 60, and nore typically is about 45. The

pr oxi mal " - t at centerline 38.
Eillets M%)%DS& SRS Th ﬁsﬁ’mrr)ﬁ or% P% NT 1. O%PO 4 nm nmay be added at
each pf the sg@RRéhplabiGEMoe ST thHe sbjett 1h{r@it1@>nt1iﬂﬁ)lvd§&i§ufgad¥ﬂéh@!dﬂﬂ:sﬂbjé@ﬂ%§t The
configuration of alignment notch 35 overcones many of 't he di sadvant ages of

previ ousdfmﬁeclh cgaignefren, with a pepesuremeatrinstyumeens &y GRRESPANE th@fcos@@tréh@rs of3®a’ |

350 f%%%g §§ns{1tl{en9m 'a f] d s3mp fent s }x%tpn% 3@@%35’@16%2%5%{ n fg,?,al lel to

centerllne etes Strip 'na on pat h

into a t@ethods ﬁﬂlmﬁglhdanbjém deeicey, .Updi? tep etrips] toelceN@agan® Biisatearn notch
35 and al i gnnment pin 40. Furthernore, such conflquuration of notch 35 acts to

M ni m zecangentratips of psaicefand ieshgmicabeampanentsianglges)ds nauaus HluidsoA i nserti on

| ”t 0t he, :{r&@{ ofscilff&%n%%)%k%éntg{ rgeﬁﬁyteﬁqgfytﬂe%?éc} yanglqﬁé?r oﬁ%@ﬁ%@ngﬁ%% tﬁ?g

a|n In a s opt1 ma position

t he t est besdetérmitea Ldiﬁ’fg the smmrtesafam@s wlﬂlﬁ@fdplrdmntaﬁﬁb chnistitugntd Indlide glesdseng
process hy restricting any |ateral nmovenent of test strip 30. SYSTEMS) OF

THE pREsﬁmeStem}EWa@uafrﬂléolpw&téﬁﬂlk? AD &any SAbedipents é*vw@secs wﬂ@ﬁlﬁ ageor
measuri n%np#lﬁ?ecﬁlﬁe e Jr@tthgé}lu%seaéoncén%ﬁge 13 t? 'ég@stﬂlﬁﬂaé gt gb c:ﬁ ! E)(Pg' cal

fluid sa ect stens 1 nclu ast one’ e subject
test st rWﬂnsleam;inmnplealmmﬂajmnmethom maybamedrﬂoeietmmmerthaemkenmsﬁdmwfmnt may be

any jnstrunent adapted a u bI e f suri t arget ed anal te in a
fluild satppsauent lﬁewaa?taig?g fﬂﬁ legﬁgla?@maﬁs Fgﬁ;}l’a%ﬁ 9yl @adpd B such as
i nterstifigalhellaw IMIWSUIQHQ&%SG i %Eétﬂ@%nd%@rﬁlnﬁné tHé%onJéﬁ%aﬁ&?Bf strips

are particlUlafly suitabl'e for use wth an-optical or -~ photonetric device
(e.g., ecapaoemtonbloed)or blnetl ftdaeomsemd 1soreippsicutylyi windleilwodonponent s for use

5(5: O\Fl)mét gf a? h:l ﬁcl}rgc?igpn(agnhg sallb_]ec eth %Imtrﬂc ﬂrsrt] %%e%lilsrrt%nlgrow&: act)gstt dg\?igg retgl nagtegtr om the

strip or the like, defining a longitudinal axis and having a distal edge which is substantially

20 transverse to the longitudinal axis, an aperture for receiving the fluid sample, as described
above, and an alignment notch formed in the distal edge for engagement with an alignment
member of a measurement instrument, e.g., a pin of a test-strip holder or a pin in the
receptacle area of a meter, wherein such an alignment notch has opposing edges where at
least a portion of the opposing edges is in substantially parallel relation to the longitudinal

25  axis.

Either prior to or after insertion of the subject test strip into a suitable measuring

instrument, a quantity of the biological sample is then applied or introduced to the test strip,
i.e., to the aperture of the test strip. The amount of biological sample, e.g., blood, that is
applied to the test strip may vary, but is generally less than about 5 pl. The sample may be

30  applied to the test strip using any convenient protocol, where the sample may be injected,
wicked, and the like. In many embodiments, e.g., colorimetric assays, the sample is allowed

to react with the reagent(s) of the test strip to produce a detectable product, as described

above.
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I nvention. The neasurenent neter typically includes a test strip holder into
which the test strip is directly inserted, but the neter need not hh@@fgdﬂﬂh
a holder. In either case, the neter has an alignnent pin, either in the
strip holder or a test strip recept acle area of the nmeter. The 30 alignnent
notch of the | 0 r f.or enent with the
al i gnment pi nitﬂgdnga%ésdu]}lngr':‘lj’gp‘)srf(sg’1i er qng,ﬁfﬁ;cgcqn% %tr 'rL'éu’ %?gg{éassttorn Fg)?ﬁlpo ‘}g% i on.

Addi ti onal 4 Hioldghabsantyé EpdRited emghRgesTRMp R L With 8olbH tetr@SissSlsrakPwen a
substantjally notionless position with 11 1 6 DEC 2005 respect to the

al i gnmenkn@yhingheartsfar exanerle seq ¥iS PrisnioNer 103395y therfisdbestrawh ‘Mhlﬁhﬂﬁhe t est

B L T L R RS e A S

i nvert i Odfbﬂfigwtﬂd\/feﬁeng&gﬂgetﬁtwiﬂeaﬁtal1g|ﬁlﬁcr&u1b,lc¢|(ﬂf theewbt sn@kﬁ\m:memtmnearabmt i on
wi th a neasurenent instrunent for neasuring the concentration of at |east

one constrmEeRMPhinglude gitept saipdiodder Mte ovhistoile grstistey i3 ﬁ'éecéh{b]l%?étle 4Wé‘?¢t i on
are et J%Q&E n&dd rHJ? A% LR aga%ﬁ)de?.% ¢ ﬁéﬁj c%?é *thé p@teﬁmcnﬁ‘le% ﬁi%t (i?Pel
at'i 'GChen cal

det erm ne e exls ence an concentr emca

conponentishef armteyﬁ #:$p holdepsuia ohsméileritsksf, e@ 50 avent smtpyeafptaéle‘ dred efthe
constituents, e.g., analytes, may be detected and their concentrations may

be deter W%dA&%qrﬁ’@gm BP%’(S'F‘E‘&IP“ p&sﬂe test ﬁ'iqs’smtq/m% metercthe esbHfint anggmore
consgg t uﬁ%%igtg:algg #Fgﬁgl?%n%%?ch of¢hO1 eglﬁstug]gq %érgt?\}é’l’}? glgﬁeagla(:f 8@@ the ﬁ%ﬁnﬁéﬁ? like.

I n many e subj ect etermne the
gl ucose piand ém medsuong 1mtrmmcﬁq8pm1&caﬂllyunhd ahgmgentpan bf bk ogiac@kemehui d. Wil e
in princjple the subject metho may be used to d?term ne t he concent ration

of a 15 ®sHuneRtiseperatyely gngag k)etweruﬁ £ OBPRHES PRl GAgss of dhgishletp-slich as
urine, tﬁ‘l@ﬁftamﬁ@chfn\éﬂts @B st B& kh}ep id iifvtaihQEh aasrugstgﬁt'i&l gﬁﬁé@c{dlé’ss ?Hélhgﬁi whitk étuse in

detecting and determhning t concentration of I'n bl oo

bl ood f racpemtisclaedgaged aviphahe ﬂhgﬂmﬂtpwﬁnloehdnlvamds uhdespmblef uantegdddhe subj ect
met h the fjrst step is v a test., device, a test .strip or
The 13 keumeraysd fateraent BreparReat ohtieats siion Ry avendi i ufiga SR | s

subst ant jnakdsy sm?Qs ér[g%@éd’@[tﬁ Qhé &i (?nﬁﬁn{ Ags §db‘§taﬂﬁ£ll)ﬂl>ﬁh§cre@r}nﬁiﬂﬁfzkﬂ bfaff OF
receiving the fluid sanple, escri ed above, dnd an alignnent notch

f or med itogether piewntdd daudde tlfe(ﬁngegﬂg_myénéﬁle nelchtandpiml | gnnent  nenber of a
sl S AT T AT MR A RYSH S WET S NN
edges Whg{y&y8kimal displacement of the test strip, if such proximal displacement should occur.

20  Accordingly, in many embodiments, the effect of proximal displacement is minimized by
increasing the insertion zone or area of the test strip, as described above. For example, in
certain embodiments, the insertion zone is increased by extending or lengthening the depth
of the alignment notch, as described above in reference to Fig 2A (i.e., the distance between
the alignment notch apex and the distal edges of the test strip is increased over the prior art)

25  such that test device aperture is positioned closer to the distal boundary of the meter or the
test strip holder. As such, the aperture is more likely to remain within the measurement area,
i.e., the area in which the meter’s light source is targeted, if such rebounding or proximal
displacement (within a nominal or typical range) of test device does occur. In other
embodiments, the insertion zone is increased by decreasing the insertion gap, as described

30 above. Regardless of the way in which the insertion zone is increased, the result of such
increase minimizes the effect of any proximal displacement the test strip may have.

Following insertion and operative engagement of the test strip within the
measurement instrument, measurements are made. More specifically, the detectable product

produced by the interaction of the biological sample and at least one reagent of the test strip
13



| east a portion of the opposing edges is in substantially parallel relation
to the longitudinal 25 axis. Either prior to or after insertion of the
subject test strip into a suitable measuring instrument, a quantity (p[]Erg m
bi ol ogi cal sanmple is then applied or introduced to the test strip, 1i.e

the aperture of the test strip. The anmpbunt of biol ogical sanple, e.g.

bl ood, t i t |y Iess

t han abo[t}'(tacI egé %Id.a%aﬁéaggﬁ%&g a@yﬂtgg%@%’égﬁg é %ﬂlyﬁegﬁ é%tkémgl g tﬁém ng any
conveni efileafui€hat Ohstrumaar. e the sanpl e may be injected, w cked, and the
like. In many enbodi nent s, gme calorinetric assays, the sanp le is all owned

to react with @ﬁ'é‘oﬁelb)géftﬁs(l@)ec theds Mgy furthey inslyds lspwaaéh%awﬁeém@p@
product, ,3§,,485¢{ {)19&%{ @f%fsurelz?enim?d}t%%r%%(?é a%‘@%?é*?ﬁﬁ‘&d”@h & hor  measuring

t he concentration o east one t he const |o ogi cal
sanpl® depasidmcht ogsultheretrest asturatp ahd hawsEetter tepeprabiticy owdr thecprigaatys are wel |
known in the art, for exanple see U S. Patent No. 5,059, 395, the disclosure
of which is herein incorporated by reference. The nmeasurenent instrunent

i ncl udes_ﬁ alignment pin 5 configured for engagenment with the alignment

not ch of e test strip. As nentioned above, the neter may include a test
strip hol der Ah:bq;rmhderhb)tmesulget:t istentipn iage ldisrfectide)inipaseicingdhe ulject he net er
need not have such a holder. In either the meter includes the

al i gnmenmefhos. Thg kifsen! the,subjecg ipvertion laclwat aldeash one sURieRS tsbHeYICs ordest | e g.
in ayq esfy frhpﬂt@ﬁﬁgms tﬁ‘cmeefmeésutét&m nﬁtrsﬁlenéﬁsmfgh Hﬁb%vc AP, Nser ti on

t
of t etes? strip into the neter, the test strip, an specifically
t he al i greoeabie oradigiosalile tdseddvacses. &:rtalp kits snaypecladé vaﬂquseﬂgdg‘ﬂcbswrttdfstt he

al i gnnent n. of e nmeasuring instrunent ically, nrrent in
o he nsBL g (B Fe IO CoMBUTEF S DL HGERAr e A EBpos  h
parall el th@@ﬂ@?naﬂg 1ﬁd\?detc%§t51nsdrc5és@0nésr&ucmm%mqgf %lﬁtg thOBluj@S e estdP 1S

mai ntained in a substantially notionless position I's operatively
engaged Ewrtdxamlpb thiei ngeame hor spinpling maatnhrémdmbulds noulngesd tcalalne¢dlel,riamteequjed or

pa[)tg(,:\ﬁln}d o i et dor Bapme o 1% taRgacs i orbonb Tl ‘g‘iﬁﬁé‘?f{f‘"&%\r’t‘eirrgnt "
subst ant%ﬁ}e{l%/ flqhé]gﬁl{ qﬂts ﬁk%ﬁ?ﬁﬁﬂcl%e Rlst ruct{o%ﬁ%ﬂgjnr%gﬁa @Q%ﬁ‘i‘ledﬂdgs iy the

engagenent e ‘notc In certain e e subj ect nethods
further mstmlxmetﬂamnmmrthezdﬂgmﬂmﬁwafdf @ctanalte canyenratxn e ﬂdidsqahaxbeerfﬁret of the
test st rtln t’mclttfonsS Fo?‘r&sg ;n(zji)}s Iuﬁude to?%kgﬁgpﬁﬂﬁgfagg 1rlts(tlrug§r(1:g the user of the kit to
apply less than about 35 pl, less than about 10 pl, or less than about 5 ul of the fluid sample
20  to the test device. These instructions may be present on one or more of the packaging, a

label insert, or containers present in the kits, and the like.

It is evident from the above description that the features of the subject test strip
overcome many of the disadvantages of prior art test strips including, but not limited to,

25 minimizing the movement of the test strip during and after insertion within a test strip
holder, minimizing the detrimental effects of rebound and a lack of full insertion of the test
strip if such should occur, and decreasing the volume of fluid sample needed for an accurate
measurement. Other advantages of the subject test strip are the reduction in pain
experienced by a patient as a result of requiring a lower sample volume and ensuring greater

30  repeatability in the measurement process. As such, the subject invention represents a
significant contribution to the field.

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
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20 Accordingly, in many enbodi nents, the effect of proximal displacenment is
mnimzed by increasing the insertion zone or area of the test strﬁ D ERSI005
descri bed above. For exanple, in certain enbodinments, the insertion zone I's
i ncreased by extending or |engthening the depth of the alignment notch, as
describeg abgve in reference to Fig 2A (i .e., the distance between the

al i gnmenPe Rgde Mespiemaphichee withingfie geppe of Bie ipYratipRANALhal GhVidls| ner eased
over the pPHifLiaLY 1 thed8MisoE FEy; ] itioned closer
to the dpgig B@&Hﬁ%&%mgﬁ&gﬁgggifg?§o? théﬁ {est %ﬂlﬁ 6§ % d%r. As such, the
aperture is naAithohghkibe prasentrigvestion vd dsefud forreanyegpplicivent thasaapling ofe. , t he
area in which_th ter's light source is targeted, i.f such repoundi ng or
proxi mal varmugﬁuggqugﬁlge ?Wctt‘l‘?ﬁr?tf&’%‘?éﬁﬁ-’(pﬁélo%?mp NiSatheiByRIGPN bps g"é'é’t devi ce
does CCHribdl RSl if FRAGIRNb Sthe WD g S dnhQfesZh BRoLb Sicaitfifi8 328 Ys DY
decreasin&c?helﬁiseryfon gap, asﬁﬁgscrf ed 30 Q@gve. Ré@gr é§s g Sthe way
i n whi chbdihg pamiselatly asefaldioe thesletentdor af gldcosehe bloeduThusfthe spsifid devicea amd

mnimzes the effect of any proximal displgacenment the test strip may have.
Fol | owi n@eihﬁg%&ﬁFIBFFdaﬂ?& t%é?@ﬁ?%i%ﬁ)@%ﬁwd&ﬁn RRASHgientsqisquEsSE heFth t he
neasur eMhRlcohdaditd PR ithy SRARY raﬁH'ﬁBttéstﬁ&ﬁvéﬁﬂﬁdifi@tﬁ&hsStH@cQ:!of'deC\@i!tllliM thd he

det ect abl e product produced by the interaction of the biological sanple and
at | east meardng emdyenge of equiterlendsof the disploid] dBO&EELGhdbas thoskethacvedldaeallilyel at ed
to the anount of tituent, e.g., analyte, .in the s | e by the

meastih eniri e ilErn tagatel P by ThERSF G desiudre RS thagrope Pf e

i nclude popgadd Nbinishe above-described method for a plurality of
measurenents of one or nore sanples of fluid, wherein the 5 nmeasurenent
results are nore accurate and have better repeatability over the prior art.
KITS Al so provided by the subject invention are kits for use in practicing
the subject nethods. The kits of the subject invention include at |east one
subject test device or test 10 strip. The kits may al so include a
measurenent instrunentation that nay be used with reusable or disposable
test devices. Certain kits may include various test devices or test strips
havi ng different sizes and/or containing the sane or different reagents.
Additionally, the kits many include certain accessories such as a neans for
sanpling the fluid to be tested. For exanple, the nmeans for sanpling may
include, but is not [imted to, a needle, |ancet or 15 blood letting device
for drawing fromless than about 51 to about 10 Pl of blood froma
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patient. Finally, the kits preferably include instructions for using the

subj ect devices and instrunentation in the determ nation of an analm} @Etfmlj
concentration in a fluid sanple. The instructions for use may include, for
exanpl e, | anguage instructing the user of the kit to apply |ess than about
35 1, less than about 10 pl, or less than about 51 of the fluid sanple 20
to the test device. These instructions may be present on one or nore of the
packaging, a |abel insert, or containers present in the kits, and the |ike.
It is evidanit whichra éifimed@lRove description that the features of the subject
test strip overconme many of the disadvantages of prior art test strips

i ncluding, but not |4 fkidescd Br indrtioRlintb AnehslBmeRSnsRAETBMNingOdn oliffndn@St StTip
during and nRfdb&! thdrél® & bhdABeni¥nt Wit ka wdsBddvice {shidRest MOcE 88fnin¥ aNbiBitddiRd atib fhd

detri nent al.,ghd8et S of rebound and a | ack of full insertion of the test
strip if such should occur, and decreasing the volunme of fluid sanple needed
for an accurat ?%1) (et Mstantil ﬁ'@s@éilééqgEﬂ@ﬁﬁgifﬁfﬁn&ﬁﬁis%ﬁkﬂoﬁﬁ%ur&ftﬁ insarfidnfin® Gid
the reduction in”palLn. Ehifieqd Dy a patientas a result of requiring a

| ower sanpl e Voé,z'ﬁ eSPn%Ec'h'f etglrn%?zlﬁ{s g’ e'fo?%g% quelnl \Imrtl}/sa%r{] aI{[gxrl11relent member and
”?asur?”e”t PT OC €S B inphising qpgo ew?vﬁerkixelc leds ae{pr}:icl) 0 .szrniggr %'ss'enen? sa in substantiall
si gni fi cant cont r i BUp| orf(fpgtsg%e ﬁl etPg. Thé™s BJ SCt oAV QPROFBR oFesS B RRS gl
descri bed hereip.iPf" 5?“;}05% f’?% Gl s, an .@he lm)s‘i racti cal, and
oreferred _enbod RIS O Aetit eyl oty ol e e iy 1 6
DEC 2005 be made tWEFE® FEBHY IS FER: his EpArial ¥R L PREREmRl RSN i on,
and that obvious nodifications will occur to one skilled in the art upon
reading this disclosure. Although the present invention is useful for_ many
applications, the sahisiteheevise of Glaimtovhstein the ylume of spid eperveds fosoifamabopiyl -
types of constituents, the invention has been 5 described primarily in the
context of the3det edh st deviesefidaimd further; compyising a Fupppy mezpher ard 2hei ng

particul ar S .far t ti . ' T
Checi 11 ¢ aupasdtbirs hebhs, SRbER G RoRiuRil A3E, i haPthee Gitfnodifind
fl ui ds andaidapsinire ues featucisf yaidadpposr raemberasatd soppeitdeerabbriforthe cotrprisingat | ve
and not restrictive, Mdifications that .conme wthi he nmeani ng and range
of equi valtepputass %EWI%&% R sid apertry e&@&%@%%ﬂggf&q’éﬁﬁi Iy
10 occur tm&%@éhﬁ&%&eﬁm id @thm&&tmqés&awoewed
wi thin the scope of 'the appended clains. 1

surface of said support member and covers said aperture. ) :

4. The testdeviceof claim 1 wherein at least a portion of said opposing edges isin

angular relation to said longitudinal axis.

5. A method of measuring the concentration of at least one constituent in a fluid sample,
the method comprising the steps of:

(a) providing the test device of claim 1:
(b) inserting said test device into a measurement instrument adapted for measuring
the concentration of said at least one constituent in said fluid sample; and
(c) operatively engaging said alignment notch with said alignment pin.
6. The method of claim 5 further comprising the step of maintaining said test
device in a substantially motionless position while said test strip is operatively engaged with

said alignment pin.

7. The method of claim 5 further comprising the step of minimizing the effect of
any proximal displacement experienced by said test strip upon insertion into said

measurement instrument.
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1 6 DEC 2005 That which is clainmed is: 1. A test device for insertion into a
measur enment instrunent having an alignnment nenber therein for engagfgﬁgt2%5
with said test device, said test device defining a |ongitudinal axis an
conprising: (a) a distal edge substantially transverse to said |ongitudinal
axis and configured for insertion into said neasurenent instrunent; (b) an
alignnment notch formed in said distal edge for engagenent with said

al i gnnment nenber and conprising opposing edges wherein at |east a portion
of said opposing edges is in substantially parallel relation to said

| ongi tudi nal axis; and (c) an aperture forned therein for receiving a fluid
sanpl e, said aperture having an obround aperture shape with a major axial

|l ength that is coaxial with said |ongitudinal axis. 2. The test device of
claiml wherein the volune of said aperture is |ess than about 5 L. 3. The
test device of claim1 further conprising a support nenber and a
sanpl e- absor bi ng menber, wherein said |ongitudinal axis, said distal edge,
said notch and said aperture are features of said support nenber, said
support nmenber further conprising a top surface and a bottom surface
wherein said aperture extends fromsaid top surface to said bottom surface,
and wherein said sanpl e-absorbing nenber is fixed to said top or bottom
surface of said support nenber and covers said aperture. 4. The test device
of claiml wherein at |east a portion of said opposing edges is in angular
relation to said longitudinal axis. 5. A nethod of neasuring the
concentration of at |east one constituent in a fluid sanple, the nethod
conprising the steps of: (a) providing the test device of claim1; (b)
inserting said test device into a neasurenent instrunent adapted for
measuring the concentration of said at |east one constituent in said fluid
sanple; and (c) operatively engaging said alignnent notch with said
alignnment pin. 6. The method of claim5 further conprising the step of

mai ntai ning said test device in a substantially notionless position while
said test strip is operatively engaged with said alignnent pin. 7. The

nmet hod of claimb5 further conprising the step of mnimzing the.effect of

8. A method of measuring the concentration of at least one constituent in a fluid
sample, the method comprising the steps of:
(a) providing a test device defining a longitudinal axis and comprising:

(i) a distal edge substantially transverse to said longitudinal axis;

(ii) an alignment notch formed in said distal edge for engagement with an
alignment pin of a measurement instrument adapted for measuring the concentration
of said at least one constituent in said fluid sample, said alignment notch comprising
opposing edges wherein at least a portion of said opposing edges is in substantially
parallel relation to said longitudinal axis; and

(iii) an aperture formed therein for receiving said fluid sample;

) inserting said test device into said measurement instrument; and

{c) operatively engaging said alignment notch with said alignment pin.
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any proxi mal displacenent experienced by said test strip upon insertion into
sai d neasurenent instrunent. 16 1 6 DEC 2005 8. A nethod of neasuring the
concentration of at |east one constituent in a fluid sanple, the neygad( 200,
conprising the steps of: (a) providing a test device defining a |ongitudinal
axis and conprising: (i) a distal edge substantially transverse to said

| ongi tudi nal axis; . (ii) a | { gn t notch fornmed in said distal. edge for
engagenent w th anT£% e&ﬁﬁéﬁFh%PEﬁﬁphﬂnﬁﬁggﬁpﬁﬁgﬁprﬁiPPUH@HW5§8 gd f or
Measur i Ngei EInGAREAM (Al RS orss padiHoRvhl1€ 88l (QPANPANShdrhiaiM ehdhos@ingknf | Ui d
sanple, said alignment notch conprising opposing edges wherein at |east a
portion &fid glaggranemppsi ng edges is in substantially parallel relation to
said longitudinal axis; and (iii) an aperture fornmed therein for receiving
said fluid sanple; (b) inserting said test device into said nmeasurenent
instraunent; apgl  (The RRBIAUS ¥RV SSBAEH ddthpPRInd (A b8P BB RiniRALIAR v drfecpaf d
alignnment pin. 17 1 6 DEC 2DD 9. The nmethod of claim 8 further conprising

t he st epamyf provgiinead displangmenticd perésnced bigsdid éest sirip upoi tsamiondhioysaidot i onl ess
position while said test strip is operatively engaged with said alignnment
pin. 5 16@w$ﬁﬁmﬂipﬁ83nﬁ?tclain18 further conprising the step of nininmzing
the effect of any proximal displacenent experienced by said test strip upon
insertion into said neasurenent instrunent. 18
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