; e3eAdA” " a$b@l hd6dTdjt < | MPROVED TEST DEVI S OF USE,JHERECF
. Field of The Invention The present invention H‘ m o the field of
medi cal di agnostic devices for determning t i on of chem cal

and bi ochemni cal conponents (anal ytes) in aqueous™¥tds. Particularly, the
present invention is directed to nmeasuring the concentration of an anal yte

In, or a proper iMPRIOVEDIES POEMICE ANDAVENGIORS OF USE TAERPOE

particularly glucose in blood. 10 Background of the Invention The
guantification or assay of chem cal and/or biochem cal constituents within
bi ol ogi cal fluids, such as bl oog, (ﬁrg,gﬁ and.saliva, and w thin biological
fluid fractions or derivatives SIRHOLENGINYERUL, \m and bl ood plasme, is of
ever sl ncreasiTyg sRat IRBEForf 9 el BRAS AL kRl H AENSR dPapABslid dSRleiRAM . as wel |
as the quantification of exposure to therapeutic drugs, intoxicants,

hazar doudsterméming tescongemdratine of themicabaad biechervisahesmpgmpnis anal yes)iis t he
measur enent of_ bl o | ucose | evel s. in diabetics, Wdely accepted assays
"ol ve s & Rl e ] ovBuforR badfa s B fuinf TRBREMATORL ng
tested qif :ARnSlyRTRNSr PhropetéPof, h Bidlogba MueKNRAE bidddanB Aidrk hktRIagREr gY
source. 20 These phy5| cal characteristics are typically an electrical,
magnet i cglugaseinibleod.or optical property of the fluid or a conponent thereof.
For .exanple, with a colorinetric assay system an optical property may be
noni'tored wherein a change in |ight absorption of the fluid can be rel ated
to an anal yte concentration iBackproundéfaBeliventibn the fluid. To carry out
t he assays, a disposable test strip, pad, or the |ike, is enployed in 25
conj unct i on whheruantificaien opassayfsicherpical ang/op biockrinisal| copstifpents withia t ested i s
provi ded,; .\ : ialogical fluid s b bl ' i y

acquir egjl?}%lfe’r@aﬂr@&o@cg a? ?ir?g’g’rurfsnte iudc .Sh%égﬁjﬂliﬂgﬁsb g‘ﬁ%@%ﬁﬁf@&l %%cﬁogg(lﬁ)ljosi ted in
a desi gniktiestives awhras iyod seruepanafbldddepldsasit isof evap inonddsinig impottaica forrmatieint s
sel ected _for the {l)]arti cul ar _assay bei_lpg conduct ed. The test Cg[géi p, or at

| eadt a JiANOHsANd BeAtBeRt, as weljnsdbegrantiiicatipr SbptPQSYTE tINEERPeic didEs, st r i p

hol der  wh{Qichnk MRz BOR cherhlGls Shd TR ke, IGheGRRRRIEMBA apitfcaiio Behe Si gnal
originating 1n a neasurenent area of the test strip and determning the
exi st enceecaamdment af bhaerglucase breloin difeticonsti t uent or anal yte of interest.

Exanpl es of syste t hat | oy these types qQf disposabl.e.test strips
and meters ey 95 4BERIEE SRRy ONRIRFASRERE Behasks 1A PNGEal HEPSSHYEOTg | og |
June 15,14i@8&ng aBEd BPAPEBRAER of suchfﬂdi&dlhéﬂf'é)%)ogcﬁl,toli%aﬁicuﬁﬂénér $duse. Pat ent
Nos 4, 935, 34G, "5, 049, 487, 5,304,468 and 5,563,042, the disclosures of which
ar e 2fer élihgs¢ physicplotharagigriics e typieslbyean efifctrénal, magaetire Huigie peaptical prapaty afhe
test strip~i.s defined by.a. I L ur. Lthin t. rf f t.he test
strip. Iq’é;@é@ 06\98?m8%rben}c/t e@?%orteﬁgrg%%’ew u%élg%mgtﬁg%gsﬁggy sgfrﬁ,[a}%eopbg@t strip
is 5 a Ryéfephindy e msdi®hddbheréin@.charfge i Hfgitabsorpticat dfithe flhidyed be Rfatédye ahi ke,

contai ning reagents) suitable for determ ning the exi stence and/or the
concent reaglytsrroaeentraoThiny ef tRIPBE Y Hathg flBidof | nterest. The sanpled fluid is

deposited on |t j.d . Sird .G hRL N riure

wher eby t he f#dqu(?aﬁcgﬂ?Lceaﬁséjg’s%?lgé%wﬁtt%?'?thlg’ {/ddreg%ilmegstﬁaﬁﬁ)rl%a llguch a test
stri2p ceohjugutiat wih ainseters eXlsarhple oftherbpdlegicalrfluidtobé weted icproerisdr ¥ient
systens; see, e.g.,. U 0 Patent No. 5,563,042. Such tens .empl.0
meters. thbilogcal Miids Blood priresy é?ﬁbf@cglgéwflﬁﬁ%slf Bifaraet %ﬁ?&?raegan@%yi ng
sof t war ey,,; s ; i i ' \ ce at a
par 1 cur i BBl Eohed BefTAAS ik AUleR kARG e oL A AR O

cert ai n cpoiaintsseagentsisaiected fior, the panigulandssiy being porfdactedr The diest stripi oreat dast

concentration of analyte jn the sanpled fl uid. In order to obtain an
accurat é R?é%%‘h&’@??@ {18 \BIIF’C‘?‘Jn]é’ FICERPICHTRE & ¥ UR %%Q?W’_tﬂi’ff‘ﬁﬂ? Wgt‘i&piﬁ? ure, it
I'S RECESRAEDis _E%)a‘%f@(ﬂ'%&éfviﬂg%'sign‘ﬁf’oﬂ%]ﬁagn?% aShdabfreehtrba Fr)]h@lc_tt&%tri%tahﬂp

hol der and aligned the aperture of est strip with the light source,

t ypi cal ldgteamiiigghthierexstegice gnd/pdencentiativn o thdicoussitgenEDy analyterf intedest. net er .

| mpr oper_ positiqning of th est. strip.can result, for exanple, . froma

ol Tght - ERBORIRS DspHeveby ot Frplo shesP it of dRbespbler S sEibg ARa firtsr Pk s
to 20 coertfasdd mheseagslictioh BerStNAsPOIIOBIATS, fiRkldIane $5N®98 Nirldidomese2ags! i ppi ng
of the test strip may occur after it has been placed within the neter. To
facilitate proper positioning an alignment of the test strip within the
test strip holder, a notch or a cut-out is formed Wik e of a test
strip which is to be aligned with a correspondi ng ammjmwmmﬂmgnnent pin
within the inner edge of the test strip holder. 25 I's,_Nhas not been

conpl etely successful as the strip is still able, to BoP??%’zdegree, to shift
fromside-to-side when the strip is not fully inserted. Such novenent or
"play"” in the position of the test strip increases the |ikelihood that the

b P S I o, e e



area -of exposed hydrophilic matrix) is the need to draw a greater vol une of
. blood sanple fromthe patient. This requisite greater volune of sanpled
fluid requires use of a blood sanple size which is rather large for a

byt i Mt R i e A L R Sk < TR S e v
di Scon ofy @iathRRh B hlch P, iRadb6led BNGicABcDe di ficult to achieve
for those indivi whose capillary bl ood does not readily express. As

t his sanpli ngOﬁBm,dhsmenayexbatrameﬁttmdteﬁtrsgnumEsnielﬁyedvby hismal apentiggie evithary thef or

many di abeti an i ncrease i,n i ui ckl nes | ess. tol bl e or.
"t ol er abiEEcE ot rEdgL e Pt Sybhindiaping Be ABGHRE PR aPn gk Y S st
devi cp f% Ho8h;tib n?af@rlaytee Cé)ﬂl%ﬁi‘l‘bh{r@tin@ﬁxxlpaygieéﬁﬂfeqm%n&orkﬂﬁin 1§a5{éﬁ§éf) to
i nsert |nto ahd self-allgnl ng within a metér, highly resistant to

r eboundi sjtabledor dfn@mmmngnluawdsttmermid/emr&mccmn@él atipe ohtheypaiycubdravelytemtt hi n

the neter, and nim.z t of thes Ie i 0l.a uid that
o ocecuisretty The RilbiEs DuidiS ofPoste ofinel peRRTBiSe e ReOsRE i le e
Pat ent s uRWhéeBY iRFRI@fs thedt ﬁfs@ﬂied '11ﬂ6|th511$ydr&f3h$hc Patpntsias ted s83P, 346,
5, 049, 48 5, 304, 468 and 5, 563, 042. Summary OF The I nvention 20

The pr es@cn”tflgllrﬂmntls wnedi for @kaneple.did cpbnmqﬁmjn@awmmﬂg systemerigeya &, Heasur ement

the G nuPhed S atve Supb e wARGy Sl S 45 itBe BlesRPRe 1 85, 51 TP

for hol dép%@tré‘p]ﬁ)@d'fﬁét@ldwfth Ubdﬂ)rﬁ@hyﬂ%&ﬁﬂweﬁewmch)éaﬂbﬁ'ﬁia@é t@hutomadcgnCi at ed
test strip holder are provided e subject test strips may be provided in

conj unct frarsmil 2 ight spetes af epeticulanweyalenath and then read gefigosnge cofrtbe tost empie
meter, 23 c%ﬂal?x %&%J‘fﬁ@sﬂf}ﬁéﬁ?ﬁ%ﬁﬁ 1% {i Jé detdHinR!%h 8&&‘9{3”‘9“

and/or accesso evi ces evices are configured for
i nserti omalyte i ﬂhemmedérmnt instrument or a test strip holder within a

measurenent instrunent. | n many enbodi nments, th ect test stri are in
the ¥orm of alf9ider tofobigin & ?qcaraa%me?ﬁuaanam% ff%aﬁﬂjalﬂeéifp‘%slteéﬁﬂ@’ﬁ& Cude a

di stal egdge, s ﬁsi%gggebﬁ rr‘{eg) érﬁﬁaﬁyﬁ({sﬁﬁ)n the Ee@?sth? RGinir e sfh;f} lﬁl?@ﬁq?ﬁn

al i gnnment noté foa e distal edge tTor engagenen
al i gnnensligwedider apertusei of the tebti strip Wéthttlesli gl tsoupe, hy)plddly a)hlghhatemit)elting t he

meter itself nrrent not ch has opposin wher e a
por t1 on ntttaedade dgud) Peihin e e AmPOPIREPATTRTE G PRI SPh BT ok s
of the tgginpH, rffo% thgattra%uné%méq&stfswptmfs didi8ll o4 GiseATbrodRNis BARed &

recei ving a vol une of anple that is less than that required by

pri A0 areongasy theawsige of them‘aa lmld?ree"slsq geme ghiflinger sippinged thel@ststEpmanr t
menber and a fﬁ%‘%a%bcgl% faPéMtH%'IP@{]} te'll'he above- nenti oned notch and
ea

aperture oGP ¢ |ces are ures of the support nenber. Affixed to

t he bottom surh aeditate préper pogifiolihg be aligimérs oﬁtt&aamls&mﬁhlhltn@te@mmpr in the
formof a pad which covers the aperture. The pad is made of a 5 hydrophilic

mat eri al hcdﬁ@f; a BetCch OF A CUta P A¥ Wﬂ?ﬂ é’l‘ihllfhi‘fde@ﬁr?élaée% ssipayhigh isde l’tel?élg%lsr ture.
AT eagen\rmtﬁrgt ﬁﬁ%ﬁJonHﬁ oti) a(l?l g@'ﬁ%lt i Rdint e 1191%fjecié%rofftﬁé:fegﬂ &Ap hdidet he

nmeasur enen anal y measur enent
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 resultin 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 sampled fluid, blood in particular, to saturate this
2



These and other features of the invention wll becone apparent to those
persons skilled in the art upon reading the details of the present
“invention as nore fully described 10 bel ow. Brief Descriptions O The
Drawings Fig. 1 Ais a tQB view of a schematic representation of a prior
art testaseef pxposehydraphile mehifadetie neediordiaw Beregtergiohing opblaodsanepleet er ' s
Lo BB iR g B P ARSI et Ghobe Prior
repr esengatalﬁ;;]e t@irz]é)zwrl]ﬁ&]ﬁls tRBdr 1§1th ifgr ﬂfyFicBEfiri)gteﬁi@l@cﬂct, %Hﬁ;ﬁ@ék{shi@dlin:%rillsgbﬁﬁ Pd(rgé{'te
engagement W e alignment pin of a neter's.test strip holder .(not .
shown) ; digmeter geedipandiogrepergactyation ipo thhekinndheseifariorssan dicredse theest strip

and o oferootin Bt REHR bRy B e BRM MG LB FRNIAEY 770"

| nvent i owhB&f pRlahBlopd 86&iot kdidE Pk iBss. ALBRMaPHEg brockihiebe fpeaed , it
is to be understood that 25 this invention is not |imted to the particular
enbodi mefiequeady withiya siagledlay nforiany giabelirss awincipaps/in najn quickly gcqracsess
understo . ] used herein is for the purpose of

descri bi ﬁ’g“%@?w&ﬁ géasféa%]ggkﬁg%fs only, and is not intended to be limting,
si nce t he scope sath, tHeee Bracvatihuingviest foon test Hdvideefok usa ihadalyrd gonoyntidien
appended cl ai nrs. Where a range of values js. provided, it |s_ understood that
eachtl nt BEIRHEAGHt (hit ifeeasy & mdert inde andneH-Jreningavithin @ mstes, Righhwigsistant i ¢

unl ess t C; . j ot | : : | ower
it of RPRSThESporhERlinf afl &0 el ftelodfiny D5 pIRER ol HRRR Y

st at ed rmivgmizes tlenadmmpess e sainplei of bidiegical\fend thanis nEbessanype enanel ah ower
limts of these smaller ranges may i ndependently be included in the smaller
ranges i ¥HAOMERUEEEsed within the invention, subject to any
specifically excluded Iimt in the stated range. Were 4 the stated range
i ncl udes one or both of the limts, ranges excluding either both of those

i nclifded | i mi RELEYAMT BITERATURE| uded in the invention. Unless defined

ot herwi se, all technical and.scj.entific ter u rein h sane
meani ng as commonl Qﬁ?‘?ﬁlé?@?‘%’él&a So%éntgﬁeSt&P‘gﬁ?lﬂ%ﬁ;gsegtFﬁ 1\:??13 ?&25;{?6’ to which
this inveos9 ag7 Bedoanss. andlstdsawdh. any structure and nethod simlar aor .. .
equi val ent to those described herein can also be used in the practice or
testing of the present invention, the preferred-ed structure and net hod of
use are now described. Al pulyi i | herein are incorporated
herein by reference to discl o?gnﬁﬁ%’flyﬁégﬁ?g@eﬁﬁggstructures and/ or net hods
i N Qonnect i onThé presend irdBntidreis @idetted &d floidsampBng hricghal ykO nichsurtiaenthie vieces, ed

that as used herein and in the appended claipms, the singular fornms "a",
"and", aRSTUPEHatQn, sysiTRs Hid i a$§?1éf‘%'i‘??§‘°aﬁf°éé‘§mﬂﬂéem chdmpreyey,

di ct at esyiRGE WidiEart. TR pdri@éul t &rip§ BSrGoRIEEa §npled HRRE fof hehfuremBf! udes
a plural Lll% o§w§uc t est Pstr‘lfupgﬁg% rgPerernce t%a"th% met er"0 I ncl J%Ies
r ef er encley 4 metmer am associeted¢se stsipdiottee guei pravided. sTheharbgeot teknsivips mey bhiose
skilled in .th&. art, and so.forth. 15 The Eubl i cati onsldi scussed or cited
herei n aR"@VIFOUT CRIGPICHPR W thragneqshisentmSERIERty e-pf @Al Vg MERRIPIETtIBEtEht ¢ of
the 11 esgninafARPesRkdReht sDREM! NRit ARG RhRtd edsOrddfont AGF AtREssBEy @vices— - - -
( admi ssion that the presént invention’.is.not entitled to antedate such
publ i cation by. vi rThesubject {gsi davidep ergraontigurcg fignihsartion o @ measyrement
publi cat.ion praovided may.be different fromthe actual. publication dates
Wi ch e SREBE o5 2 e P ARIRE AT BRI R SR e, e
above, tife sjbdt@est stripy arttin Qe HA\0f d@inafati SR @fREng £FngRbdingl 4xq, ahge Wi th a
measur ement apparatus, e.g., an analyte measuring nmeter, to determne the
exi st enciécludela distal edgenbsaniidly raguerseio the langitedipplaxénind ap adigamepl rotelf
fluig T hj ect.. strip i e it f ol i,th a
phot et es M sk BoeHol BadebE B o ol it PBH in' Rl e

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.
3



determ nation of the glucose concentration in a sanple of whole blood. The
_advantages of the present invention will be better understood in the
context of the follow ng conparison with the exenplary prior art test strip
of Figs. A and 1B, and the description of an exenplary enbodi ment of the
test strip of the PhesSeNECtiesEpNiFdHNALINGGAE pSHRROTHIMEMbERANK ZMPIX and 2B.
PRI OR Al T ) i / I . ' . Vi ew
of a scglr)rs-ag I -E:Eg rﬁleeﬁﬂgg e%‘@jl{l%’% rﬁ%u@ﬁ(‘féﬁ %ﬁ%}ggﬁjﬂ%‘&nﬁ%b &gﬁl ééssf di‘{?%g%‘ 1 Tagl “t he
prior ar bf thesuppirveembengaffixdd vé the banoml sugfacesttth support me&dberdo awammply-

provi ded on the inside distal edge of a test strip holder (now shown) or

wi t hin t ARsorbiag memiies nathe Sgrgofs Pad Wiich cavers theaperding e prdss MadaRft t he
metergit . f aci | i L ARG 4 i : stnip 10
wthin anrete mfaa i, S dhochiethi A afhe R AR o BT A P Sion
a test steaigpntifatei$al dhseaachinddovitian drgpad, fof facillitdtingRhé erhsiNementt df 163, 042.
As is nore clearly viewed in Fig. 1B, test strip 10 includes a support
menber' 3Balytejyaeetad fqr meagureBrny pl astic material or the like, by which
strip 10 can btk ocHRAfes WP RS HvehRoR 1 b8 W3S dbdpestai ons

whi ch are sui tacPi ‘?io?t use vv%etsh tﬁﬁe ¥est0 stri p&ﬂﬁo?%@{r&g?ei ng Bs'é%m"

Typi cal | ykillechin the ag tupoul remdimgithadétsild of thdrpresam grevehtiomasiport fully describ@dnm 10
and L(Pe ﬁvidth dimension is in the range formabout 5 to 20 mm Mounted on
eith t goi’vop or bottom side of support nenber 12 is a reagent elenent 11
in the formof a nenbrane, pad or the |like, where matrix pad 11 is
typically made of a hydrophilic porous matrix and one or nore reagents

i npregnated into the pores BfickPescriptions<Of TheDoaeings nore reagents) are

sel ect ed based.on the anal yte. targeted for asurenent and, in the case of
phot onetric 1%‘%&&5&%9@&%?@ %&%BB‘F%”BWS?%E%W gaW?rr?"_ttﬁgsfréR’d‘et anal yt e
t 0 produggerati veiRsEMEnt Rath the alighiche bR dfstrhéiat s yesedisphbldey Motkhdwnyavel engt h
other_ than a wavel ength at which the assay . ~ , nmedium substantially
absolbs |i ght Fird@jiswerspeasiverview of ths papr aittasystin@f Fig- My  attached to .
support nenber. b =k I { . I t he

| engt h di rrensiF(l)%'ZZrA e%&gﬁﬁoiel“gérfen Cﬂ%at;i(g]%ﬁ%és%ﬁ%@gﬁgggFerséing-t!)%me%g%%t 20 mm

and t he iniveiittondfl operEns eggagementivitthihe nHgyaedtqimopd meters tb0 sitip oklerdper t ur e
14 is presen} in support menber 12 in a portion of the area to which
reagent PR¥Maands attached. Aperture 14 has a circular configuration having

a drameter {YEYE K chiirdddSid PBRReiARMARAor el B ASROIRLIE o

typi cal surface area ned circular aperture 1 angés from a

to 20 mie d2GilSoppooptimized eotch Ooffigurdtem andraproptieszealsaadplgapphinationot ch 15 in
the formof a "V' at distal edge 17 and about the y-axis or verti cal
centerl i‘?Pé’nfg:'(see Fig. A of support nmenber 12. Mre particularly, notch
15 consists of two straight segnents 15a, 15b (one on each side of vertical
center line 18), each set at about a 45 angle with respect to verti cal
centerline 18 wherein the DetaillediBesceiption Of emtion| 53, 15b i ntersect at

vert i oal, cent g e LD e g3t b et 2
bet vigen @hadberdiohs AotMiitddabnthd SarSéulanEnsbodenentGRberitRal & uch éhaySof course,
vary. Itis also to be understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to be limiting, since the scope of
the present invention will be limited only by the appended claims.
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 excluded limit in the stated range. Where
4



The neasurenent net hodol ogy using the above-described test strip 10
~involves the use of a measurenent” i nstrunment or nmeter (not shown), such as
a diffuse refl ectance spectrophotoneter having suitable software, into
which test strip 10 is operatively inserted. 6 CGenerally, a suitable
spect r opthetstfastrengg ineludereencorboghef thelindts, rangesiexalidngeciber bash of thoght

em t1 ngdl Adefif kG ARt AEAMMEFRANGLNT 11 ght reflectance det ector that
can be agap &d 10 respec |ver generate and respond to light having a

pai rticul ar waldsedstifed Shakvisehikeshaics Manrventific tthawnsdhhdréinasavekil | ed in
the art of analyte neasurenent. S When operatively inserted into a test
strip holdRsrmeAnIng as Gompey yadaptopd by opephordinareskill i theaui toavinel ey | t est
strip 10 i ' r L. i I t is
b BN ELaD, MEPLUERS el dndbTSHRp ol ABRLSNSS, |
sanpl e cdusthbad Hegeih ban alsaby bsedtin threpraviewi edtiag of tpprasenGinvéntion, cpert ure 14
of test strip 10. Application of the sanple to aperture 14 may occur either
prior t oPiefengd swpctiiesmdimeshodef ysgare naw described. net\ﬁ prhlicatiens mepliened;hsreip| der .
Suppor t : : | L,ed to
apert ur e propeticd et EPARANccRRtistbad hd ARG SETRAAMEEINIR: ABRRIEC nce
i S nmeas uinednhection With \ioich dre miblitaioas afe dwegport nenber 12, i.e., on the side
of the reagen ad 11 opposite erture L4, CGenerally, the nornal_vol ume of
Sale app s el Thest g g ety GsRSH ABBh T e ABDGt ARG o REUHHPER |
from aboug 424 eIV @@@aﬁnl ' ' : Lected
onto t helér ’e;aaétcain"?cl nga(t:lﬂéli&tl)y S%Ea{:%ﬂ?'rgﬁthg? %ﬁ%@gp?ﬁgﬁgqﬁw@?feg@% zgg\ggb'of t he

| i ght crBatsefbrieyarhple, re&aendedo “btestwep’ inhkdeeaphntlitpofisuchdest aripstandinal yt e

within the sample.is then auto ically nmeasured at certain. tines. The
et er . SBIRCTRP L0 e LG, GHALIoG AP IORe £F TS FS sl e Gl
ref | ect apfRynsttNG8 RKIMRASMIHR BN hisd scAfdeth, Usi ng cal i bration factors,
determ nes the level of analyte in the sanple. 20 The purpose of the

al i gAment not dhe awblicatiperdisgussesiar ciied hergirasmpravidedgoledi forithein disgosser
al i gnme rio?ft Eq%%hll] t(fgaheg %f]tgc cg%}h gpé%&%é‘%"? : Plalé’llié l?erléﬁ(ﬁlig b Seogntrs]tr}l Qﬁz}s PEr ture

14 is accurately a over source. strip 10 is

al | oved RipiEsicmthanthe praxboihvation 2na@tentidédio ahedae sittdpubilivation Bgveaeas 16..of . ...

strip 10 will be properly seated wiithin the sides of the test strip hol der
(not  shd¥Wipr invertign.i Burtherthe detes of pibligationapyided may bgiffereptelrom the agial sour ce
W thin t : SR, : P b - venent or | ateral
"“play," ;Inﬁle]-@iﬁ?ozlllﬁée_t0_1(3:%%?%%‘@}4%‘3?&:&9 h{leen?? C%Ffrnﬁrbégl)o that is often the
cau2® of an inproperly aligned test strip. Additionally, the V notch

confi guriti on has no neans for specifically preventing |linear or

| ongi tu VI vement along the y-axis 18 of test strip 10 once it is

posi tioned 30anirivhRriddibbes thSdubjdlt HOEARIN préGdEORPRRBYE &ﬁrstﬁplf‘d? use
nmovenment, test strip 10 provides a |arge aperture 14 requiring a greater
vol une ovitls amsasurementapparatug ce. g Nahanahge axssuringonetes bo defermiap dretaxistentcd  may
be di spl aced enough.such .t hat none or .an insufficient, amgunt of its

"nter s origreaRenauen el of Aba ST Rh A nofble of b T ey,
sounse, gaeiddldrlyGitaBle For bsRIFEL FRROMBIRS ANt beatiddmetér for TeST STRIPS) OF
THE PRESENT | NVENTI ON Refening now to Fig. 2A, there is shown a top view of
a scheneletamingtion o9& theagliense epncantpion ig@speple3y vdiole leodr esent i nvention. In
this errbodir’reﬂt, evice i 8. L0t he. f.or i,.1hi

rect angul ar cor?f%dté'g'?c%%egé)\rﬁ,tﬁﬁ Prgé.)e,nk ‘Z:‘#VIL“ %ls({n}\gltnrl?ep@ttgie?ﬁ?dr??sﬁé‘ggml tl&%a‘%“}qﬁxc}ioﬁal axi s
38, howakefallowing\tdrhpdron pidrthetxdntplanyqsidr aft t&k btrip of Figsh ¢ Ar@daBaahd tet t hat
ot her shapes and/ or configurations are also contenplated by this invention.
Her e, t digpcriptionof e ¢xeraplaty ¢mabaghaent of ther tgstistran 9f the geegent IRVanHORAS al i gnnent
pi N 240 I lger (not shown). Test strip 30 has the sane or

Si m3ﬁarqgléﬁreatrte§]|%ﬁuéﬁsg?goatrﬁ'§jaﬁgd construct as test strip 10 of Figs. | A and 10
1B, and is conpatible with the types of neasurenent instrunents nentioned
her ei n.

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
5



Test *strip 30 includes a support nenber 32 which is adhesively engaged on
_its bottomsurface with a sanpl e absorbing el enent 31. Here, support nenber
32 is illustrated having a rectangul ar configuration and sanpl e- absor bi ng

el enent isinthe formof a recta | ar. pad posjti.oned with {(ts .

ong: t udiheomminyy pRiEoendee P st et v ARRATRLPESRov R ot aY OFp kifppor
menber g i A dh@UANe U 2tEE sRPILLNin g Rh WA R tH QRS Ak LRI hbUdbhah & any
configuration conpatible wth gl ven nmeasuring instrunment is acceptable

f or t est fasilitat;mg3dBe alignment of teshsumy 1@ whibdh areetes (nas whpen )k forerbaredenticd anade of

a plastic materjal ingluding but not limted to, pol. rene, pol yester,
pol yet hyfnahye oéﬁ‘b"ﬁ?ﬁtt gH&hﬂfgt $9p ﬂrﬁff ‘HF@%seSe‘%ﬁﬁﬁfg“ﬁFo’ﬁ\ﬁghE?te’%tdvlﬁ)?'abI e
mat erqd al § spRghadi ng, |am nates, paper and conposites, such as recycled 20

plastics. In many enbodi ments, sanpl e-absorbing pad 31 is nade of a
hydr ophi | i ¢ nmAs is meretojgarkyali¢ wediorfogisl B, tast stiptlfiancladestaaiipportatenmiber idr t he

| yt 1 ted, f ] I . ..Jh t.ri x .of tl tai t
least onebicaly e fie Blastl Tatrabodbe ik by ToHch SrdPEah BREFYT Qepon Suppor
menber 3geaBer IERAQ gtR Atk WidiRHirhéSions Whidh 30 suBb]RY 8sd WAL e i and

t hi ckness di nensi ons which are the same as or simlar to that of support
menber 1koldercbeingaupedt TppidalDs thellergth dasensiomeis pn the rarigedrags aboyst 18rid 60mm| n

certgin e di t suppor.t ..nenber, 32 l.angt h.i-n the range.from about
To Y ST TR e RS R o a8 oo 2B D skl GUEE s REL 2O P
t he ranggr oiem 8Ost sugPén hembeb 1218 a ﬂeﬁlgzenﬁaehen@ﬂbm_dinrmar@m sepgembraedpadl has
a length in the range fromabout 5to 20 nm a width in the range from

about 5 emthg Ukemyhesgvmatrix padcidrie spigaly mprsleof adwdropbicatesens 10atg3 ang ome pin - 30
The geonetry and. di nensi ons._of h 5 a 5 hawve
confi gurgf) f%rﬁ%ge\%ﬁ i \E}%ﬁt’%téet%éag(%lfls g@ﬁ |£ %ﬁ%rgx't & Elgee&g#l&? Es18 grl)i aﬁe 30. More
parti cul sldcyed bapad érithe andlyaf tatgeset] foi megsurkindh@ and} ime-cakd oflupttorméeipe and a
smal | er surface area than aperture 14 of priogr art test strip 10. In nmany
enbodi neMeasureapat.iigcapable ofeaching Nahdbofarged aralyigraprasiice Aapmpeurdhatisnt i ai |y
"obr ound; ' : ' ] a

St ai ghte e A BCAAbSSERC U0 R IR UPULS, kMR SRR B REALARTAS 43y

. .ivnclaude, mbdinmesubstantiallyi abserbsl light, Reagdnt ekebienpl 1 salireotly obd fingly divhattoa maj.or.
axi al length dinensi that is coaxial with.the y-axis, or vertical

Center| | HUPES THIHEELE Dy priaRs 66 PTREF QU RER o bt V. MSrbeike 34 1 s more
speci i cabefsilftdaBesl end®R 1308 tROHnBETDA dbott 5 € 8P i, 2AH¢Fe withh and 34b and
m dsection 3G Arcs 34a and 5 34b are each defined by a base wdth in the
rang® frdimeafionis i theora@gaformmboat § (pidmit.y in the range from about 3.5 to 4
mm and by an,arc hejght in the range fromabout .1.5.t0 3 nm nore

typi oal 1y i n SRECPaTEE R oapSf HratplTo dbonion 3t an B Rk Repes are
wi dt h aspddnd ibagscheil.dhpedireanans 34ncdmdodfigurationl haviig hdidmdiad @pigalty axi s 38)

in the range fromabout 0.1 to 0.2 mm _.and nore t%gi cal ly about 0.15 nm
The t ot dhe yanggifrom ahpyb -t 5-mimn eprdinglyi akypisabvrfage agp defingdbyseireiaial s

tw ce t i t 20f mdsection 36 and, thus, is in

t he rang%eﬁp%mﬂa’%gg%s?&nihﬁ%té.g; th%agltgﬂd nore typically fromabout 3.5 to
4.525m AccorSlippottymerhthee 19 ot €ompeisesdafaliganhelynaagtet 3 i the 3ekni of 4 1Vt e
range frgmabout 7 to 30 "R, and nore typi palllr&y in_the range from about 10
to 13.5 $ivtel edgelZiand by dhsnakis opvertipg cepterling: 18 (see Kig. 1 ALOIURPBERMEMBFENt | on

have an K 1400%
ho such, T PabHRrRUlich foEhdd cBRSLELERIRRAEThE 152 1o IRt Sl
measur ensfivertical centdrésie 183, freagh &0 andbouhed §ff apbntvith nespadtitoNeital ceaterlideal® t hat
which is required when enploying a prior art test strip. Wth the obround
conf i gurherein the prapinal gpds ofsegmants koankobdntersgehat yerticalCentealing by dorming y|  and
nor nt Ypi Y t : J ai i I han
abont® S Bper1SeTTnoBA U THE dbiar3Rls bEELSE B KRS BEENRIY. sE B ET
of fl ui chppeoximetelyebeweendboar? tove ams famythe etripés vhrdeal cénterlina 18at i ent is | ess
than what is conventionally required. Accordingly, relatively snaller

needl es, | ancBiesmeastremieabaethodplogy usiag theeaboye-descaibed fest stp IQé“\’fggféf ther

dr awi ng [ P ' r«Qf 4 ' t her eby

i i i 21 55 Of B AR L bR o e e ng Che 25
sanpl i ngppetaophdioneeterdasingisnitahle sofgvdrbdntoavkkiclofesngrip dOripbpaathee] pimserted.

pati ents. 6



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 nmeter. Such proxi nal

di spl acenent of the test strip, and of the neasurenent aperture, is such
that theCERRERHYIASUEaRIS serstiPRNOtamEer G dehe lighimpricg, uchiag oge spmeigdightire, to
the l'ight, ate
reasur ongn O, e e e PPl el 2
wi t h t heregfercduelg genmﬁuegmda;tsnpomd mﬂx@pha\tmgepBALcutahWaséiengtbr Sdelstrateearbet ween

apex 35c to | acenment of test strip 30
vmpt hin aCQﬁ’E‘)‘HP'Er:lé{)imBW“?VﬁF&Q E‘ﬁ gﬂ‘éﬂ'@é‘?\/ﬁ%mrﬁgte IAMERtt the area of P
apertsure 34 emﬁ%ﬂelraﬁvélg?nshhw‘fm QEérspﬁer §H&Blze rﬁ&%&@ﬁ@gﬁﬁe]f

apex-to-apex distance mhimzes the effe ounlng test strip 30.
Addi t i onalthgut atHuﬂcBarftesitsmpelmlsmmmdsn  forward mrrhste]a&emttmmsem]tnawh rdise such
that a suffi c' gurface a&ga,rof aperture 34 is exposed to the neasurenent
source eYV&AS ]la SHMERL Pimy hesasigf PPEss PeFIAS YPEH‘ TRE 8 SPRBICCOBIAINRS |
hol der t e of
he sampls age @ bR el MidarihE g b TR oF (D 30T ARACHLR DT e
measur ensanipde toAdpegmreeldt mapoainr Sithea psior tnmr aﬁesmageoanﬂ tesbsthp dOr=tbitlontest

di fferent .f t of corre ngdj n i otch 1 r|o rt test
atr1) 2ot gloes sSinepafiateEd 2 Hn e tehepr e Tt P sl o sl s Rot ch
35 has oppasid 0l &FGESep QRO BS Q%Brt%éi'@oe@fu%ﬂlfeﬂfght REledBncelid nidaghigd abl y,

t he opposing edges are the same, i.e., mrror inages of each other, or

subst antfremithe bottent surfacaof Fepport maerpbsartlZoie. ofn thhélcispmlsﬁ mggmﬂge@ 1bf notch 35

5. o opPRB0E e B Gl B3P Wb ohe SEGBBE BEPI-DTY bl B
rel ati ompyut 51td:ﬁn%p:ﬁidl M6re3IPpicdlly bR aBHENR! 8139 T}ﬁnh%aﬂ%ﬁhg%ft ifthes- 2A and

2B, notch 35 is s having three 15 pairs of opposing edge segnents 35a
and 135b, gepbratedzand pBGjbcted nuto3bateagend pad bl by kispesiraphotovtetdr, 36l thayeﬂtataecmr e

o o ol ERTER e RR S B 6F Bty 8 e DEne Y i e OB RLA e <1 ¢ ng
or. noVesagiple @fthdxﬂﬁfftomatlcally fneasured at certShhlrﬂesﬁ’THM’iﬁé‘teﬁ@Qﬁ@Me Yhehhin the.

meter. Notch 35 consists of a first pair_ of edge segments 35a, 35b, one on

each si cadtespatieglly splealptes the rats, oféa@rgcﬁtre%ﬁctaaﬁe weén HCAPUTPMETRIS e USRS

centerli r 30 to 60, and nore

typi cal Id%ﬂlbés)é%g bout rgﬁfﬁ@ﬁegeﬁl{jﬂee}ré?llozgg%gfe lge Zé35a 35b have lengths in
t he20ange fr drhee;hmprbse(b:fﬂuetzhganﬁnmntcrami migmmehmmnmiahgememtﬁm foaligee from
about 0.7 toaingS mnm_ The respective distal nds of segnents 35a, 35b

each extREARFTIAHERMEN O ¢3¢ SHPIOWIEHD thedeirp ke g"’tra'?HE}ét}BF gl?eétrué%w‘sl n the range

from ab%Eur%te‘i& Elpgn%dgvgxﬁhmeté%q1%ﬁp§cﬁxréé’pl‘éét’i‘éth}eﬁ 10%s hifSwdARER hbQméRout 2. 4
to 2.6 mm The respective proxi mal ends of segnments 35a, 35b each

ext end | abevatr pih 20fat potch 6 so émpdwtsndceed@cssl@bf %npléoa\ntl bemarwdlylsa:tted afithin f r om
;ﬁgt (ranr)Ir L{Q@ ?g?sc‘gf tﬂg,i?eis sﬂ ggfdghé@?? {}?18 § %g%t%gf(ig %%lx%rellép O\Ee? thze' 0 mm)
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.



The second pair of edge segnents 35a' and 35b' extend downwardly fromthe

~ 30 proximal ends of segments 35a, 35b, respectively, and are substantially
parallel to centerline 38. Segnents 35a', 35b' have |l engths preferably

di stance preferably in the range fromabout 0.5 to 2 nm and nore typically
in the range fromabout 0.9 to 1.1 mm 10 The third pair of segnents 35a"

and 35b" rext @i dpas Aoy ERRTI AR 01 mal ends of segments 35a', 35b’,
respecti VE%—EE%#D:%‘WQ—HMWQQ& ~3 with centerline 38. Angle ~i
preferably raRgfesrifig sow abbBigt 2R0thte 1561;ovamltdpunavtof/pisdmlnhaﬁcnqnamwloﬁ)f The
proxi mal ends of segnents of 35a" a 5b tersect at. c nterlln

Fillets aitgShdgvacs 30 ¢frihe H{?S?‘Hh‘g‘@“lﬂ%nf%‘ﬁ &Haho?i nenty tgstlexich gl B %’Bh‘éfd at
each of 1he, 964 ng’u}h?gﬁﬂrﬁ%gat}d?) BCh st Qhif, &eml 5@5@%&%%5 gocess. The

configuratidn of al I"gnment tch’ 35 over co S i sa vant ages -~of
pr evi oushoweveh, idedi bespparent pathbsacefl skill mttheresteacaonai't fhat othef simpegmniea 35a'

35b" of notch 35, i.e., the s that are substantia par el to
centerli ¥ @@‘at‘é?é‘f a‘tecf“lij’l.ﬁoﬂé"'mgggggl’ﬁ] HPHINYEnHaR. Fiofp, tgsttrsgi%qgﬁ‘y‘? FF*‘%‘W’ pat h
into a t8 at%&e'i Ehpg*agé&’@'ith%a rﬁéntllplﬂpli‘o Bpﬁffe@éétx‘{ﬁgﬁlr @&%Fﬁ{btwrﬁe?\éﬁ%g 5;510“3“

35 and aI Furtherno such conf ation of no acts
to m ni m’iQhastﬁhe sdm& et simpladgaierd] fretiahs amphaometnyct a$ teshwrip @0tof Figsi pAupdn
|nse inta the test strip hol or nmeter. Additionally, edge segnents
552 10 5308, fid pamne e pRubd Pt headbne b Ty S B Pmead BeRels gned

posi ti on Wi t hirgst B Jeembludsd d uppeh SImiRk 30RiH¢h BlabifdsivelpSidakodoand during
15 the testing process by restricting any | ateral novenent of test strip

30. 3  bottom surfRySWHN @nmmmn@ﬁmw | BRrensppppy member 32 is ﬂiruethw@sent

ones o OB s PeliRf Eodtedi fiTh abt e BE e ndtl B SLIIBE rdPL o ' o

i ncl ude ﬁictah%@lﬁf p&$osAfdned withatsIokyi®ainal 6§ tr&xﬁd\/bﬁs tehe lengiRasial @maf
i nstrunent he nmeasur enent instrunment my be any i nstrunent adapted and

sui t Bbl ethebef sppertmerpen3.aplbough Sélﬁlar(i‘ii?@gphf 8o eyraioss afsl iBustrated, aay ng a

physi ol o f

bl ood, b oo%luhgg?' Pglhg%lgr%th Jn%b% ’E‘g‘mi‘ﬁ% lfsggpl ﬂfls aE]ése%?iar%l(iaé folr?e%slt %:th arl

.Sui t ?bl eIrn;mmiyJagb?ddtnﬁma{sup?ﬁm ?&'hﬁﬁr 32)ho‘_hmimifl ?l[ﬂasﬂle\mmmz?encgudmg, but. ngt . . .
spectro er u e test strips i ncl ude conpopents for use Wi

an el ect I: ealystyeens P yestar Pcﬁmt@%%gumrh@ﬁfn ey @ Of%Paqe BN cope
of the igy &ﬂ?ﬁé}ﬁrd p it %@F)aﬁémh&%ﬂngoélt'%'édgﬁﬁs ﬁ:cgﬁé& strip

hol der into |ch the test st ectly inserted net er need
not 2thveplsstich. In mahylembodimestst Seauple-absorbing padidt srmhritsofah)almgmhcemmtrpa, ,

The 30 abPUATR RPN R AneRes s B F Gh alef i ERL Eradedlof Burtimars crbe or

engage rmﬂtamw dftentiRs 8bntgiNEBITeadd bile fagE MMt sEBGEd firisgeBidet&f arfal\e(c RSt
strip upon insertion. Additionall this notch-pin engagenent maintains the

test stryppor resbssZandiredgent mtﬁmflt@égmp@@i masohawlcngtmwdth angibickness t he

ot Cp melaBSgH RicRa'ut Sghe 3 b B 0960 il SRARAE Pl L o
STRIZZS) (Fofltekt sREEﬁEMFlgM@HﬂﬂB SIn%naﬁﬁéﬁmoﬁmemtdnpgowﬁqehmr SVhaest

invention involves using at | east one suq¥ect test device in conjunction
with a reasihietherengeisenahartl 500 mmsyPidy in the rargsdeme pievionod0 Bm. | east

one consty ta“t‘ﬁ fenkdd ﬁ'i‘t}{ehr%ge fgj eck’g%f(ﬂ %2, By ! ﬂ?ﬂa[ ﬁ% ]%‘lgg(glﬁ‘}é? Fetagér{lgﬁﬁ“ on

are met hods o usi ng evices, 1.e

det er m n®l hdser length i theaasgedran mb@ntﬁrtatz()mnp:i widtR i ﬂﬁlra@ufr@n@mﬁrﬁ a0
conponents (anal ytes) in aqueouys fluids. A 10 variety of different
const i t UBHL §ndéﬂ?j°k"e§§1@lt9? gange freip $oubRO8ER bMMBnd their concentrations nmay

be deyerm ne%ﬁ@%é&gaég%na%%%ﬁsﬁboﬁtef H§Pc %ﬁ%o[c@l@ @tcaltlfl at ons

constituents iInc ' ucose ol ester | act at e, cohol li ke.
I n many ehichddvendgeoudpeptmizeeiod usewt Imdsmgr% Mtprbwﬂrtutamlydapee’mm Maofﬂesx

gl ucose congentration in an aqgueous f bi ol og fluid. Wile
in principp a0ppes aemsFiet anBapOHY WIE {168 2% e BReRPHOL4 ﬂﬁp%femeterﬁitr ation
of a 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



15 constituent in a variety of different biological sanples, such as urine,
_tears, saliva, and the like, they are particularly suited for use in
detecting and determ ning the concentration of a constituent in,blood or
bl ood fractions and re parti.cul arly whol lood.-., . . . , - ~ . . .
© L Otner pPFﬁl@Fae%? I AP0 ag%jf%%% "}‘eﬁﬂf?og%&afq P! lpmifeg; tos@ vy, gllipticgl or

pr ovi de BlofE ML joPaftal Iogth @herid Rat cbiialldibPine Yoo erfca

| ongi t udi nal “axi s "an aving a distal edge which is substanti y 20

t r ansver sant¢rting B® of eugittipdDndhe abiosnd gepragiey ¢ftaperthier3drie cwirey spegifidadly f | ui d
sanpl e, gs.described above, and an ali nt tch fqorned ip the djstal
edge forg%fﬂf&g HeRen ?tw'%halgﬂleﬁwrﬁm%@%»d aagﬁaageﬁpeﬁéﬁt Argistdadingnt |
e 0158 Biflalcath BAlfHed Bl Rask QiR n B ridl orh BuO S 16 BGRAL ARKE B a
net er, V\Eeraei r?asuc an%zl I grslrrent nrz)tcﬁ héa&s opposLlnng eg‘gesﬂ%e@ a?y east a
porti on tf raige foppabow. Btbgemm,sind by solast lemglitan the rpegedirdrelaboetl 1af toodhntno, t he

| ongi tudinal 25 axis. Eith rior tg or, after.jnsertiqn of the suhject
oSt st rTIors OB wuieaptes B abadt A A2 atidseciog iaies the e pilth &
bi ol ogi ce LA Wi bfarkh 8 ARPI4LCEnPS héi@ﬁtr((aﬁiﬂ %‘rdaxti§3f§)h§ theShgStbmbolt ©-» 1O

the aperture of the test strip. The anbunt og bi ol ogi cal sanple, e.qg.,
bl ood, t04dttoi02 mppkndmhorotyplrelly ebeut §t15i pmadkhevatal y-akisttangengen@angdnty | ess

th boyt 5 ~ 1. Th | . be, 30 lied to.th i '
convishi effimsprign SoraptryRerte b tiskireams S nusi mptne St PLmilecdhng na ™
like. | naftBiuseizhe tHeMamdcStrom -aBout £ P10, 2 fMth| dndl 1AGS S callyRor ABBIE. 5 fo A5 oved

to react with the reagents) of the test strip to produce a detectable
product , mas Hecdingbedthgisuiface arpa defmed braperduriesdds 1 the range enm byt 7re 30

depost t el oy BRRY iR pee 8% SRR L0 M FT ST ot BenBt s o

in the athe test otripe¥arhelpeestfEin\kriionMale i apdaturdsiifele 32 préfbbll mchestdr € of

which is herein incorporated by reference. The measurenent instrunent

i nclitdesthan aboytdimamt pin 5 configured for engagement with the alignnent

notch of the [Ho¥ i ; include a test

strip hol der {Agt% %Ch\?\}]ll{cc%h%rﬁioﬁg?ug%%ﬁ {s?é/%f'srab?ﬁ Eg@ﬁééﬁ?éﬁr&gut the neter

oo Negd.. not mhasueersent Insiag loask. steip. 301 of tled priaeemt Davestior is desseiaarthatrvehicld sseddieed :
alignnent _pin, either in a test strip holder or in the neter itself, e.g.,
'n &t esVhel FnplovIRgdRNatiaE et liino (With e ereind CouBEP IR By PSR A RBer t | on
of the tgg oy it NS tEdcally
the. al 1 gunaut of sBnpiBicts R JBELEIS i HR hBR) Bk PleoEfioul R0 BL e P ERan, o
al i gOrenédmbodimeftsf1ss themsthout SQu isveftivstefol an &eedié neadurymenth@halefg et pin
of the measurenent instrunent is operativel eng%aged bet ween the opposi ng
par al | el Veiumge of fpid s3mples ¢18- . HPqdy neqessan HybeGrB WA iLFADA & Patign és legssihar whatys s
mai nt ai Lo i al i i L0 ! ! ively
engaged Y EN iRy RapRRl. Acbdrdil, FHuraty B nO A larbeisnd SRR BRE S Y,
15 unwandexitesoy dredike may lob wyed doradhrewingahe flbid sample Somitie pdteheombsenofthaent i n

particul ar, ile the test strip is . ,engaged with t i gnnen inis
subst ant‘?‘%\’qu\yAﬂi‘?FfE’é(éP‘é‘H{“Z}ﬂgﬁﬁﬁP%‘_ &“gfhsﬁ T T{H@@Fﬁ‘éﬁeg%ﬁzﬁ‘e&t@&t é‘ﬂ}%}&%ct he
eng25-r ~&hilin ~r(§c}éﬁuﬂ30£rfd‘mﬁﬁﬁixi2%g1t-he rate of non-compliarice among patients. -+ -+ - 1N

certain enbodi'nents, the subject” nethods furthgr I ncl ud%pm nimzing the
ef fect of anyApnexiiomdd aboselated strip may havea terdancy 1o sgringitfack octebpnkinmal

di spl 1 | d .20 dingly, i nbqdi tg, .th ffect
P!l RSB o Pk st PR R B ER o
area of jhheddasio the fesPmeRS SIRHGHbRRA] ARAMEemER bf 83BN sGip, kA 6EthEAI N

enbodi ments, the insertion zone is increased by extending or |engthening
t he deptmeastranient apirpmevénsuchdhalihe apertyeescesiseurcatyuibus thesampleddied’so Fi g 2A

(1.6 the distance.hetween. the i gnnent . not.ch ex and the distal edges
of e (SpRlsF B YT s BER nbal oftoe TR S RIS Bis U o Yonite, et v ce
aper t ur eméfsuRsdnt ARG oFliRSQIMPlOddgetitel within (ROMRA@ES BbwENS, WRh @fe Or the
test strip holder. As such, the aperture is nore likely to remain within

t he nmeashrewfsheonfigeration opapertupe3 tleshorenisianca briween anex 35¢ tgppexstlefce i s
targeted, If h . reboundi or il . i spl acenen i t.hi.n.a_nomi.nal or
RPRR i Ee i i R R T e b e I R
insertion zone is increased by decreasing the insertion gap, as descri bed
30 above. Regardless of the way in which he insertion zone is increased,
the result of such increase mnimzes the effect of any proxi nal

di spl acenent the test strip nay have. Follow ng insertion and operative
engagenent of the test strip within the



measurenment instrunment, nmeasurenments are nmade. Mre specifically, the
_ detectabl e product produced by the interaction of the biological sanple and
at | east one reagent of the test strip 13 is detected and related to the
anount of constituent, e.g.,_ analyte, in the sanple by th asur enent
i ns wuneﬁ?t.llm@@?qﬁ"%éﬁ Ipprturen expefesdp “?Fp]ﬂg%é%urﬁ% SRy %‘ﬁé‘l’gf el}éeé‘dg‘gpeati ng
the abovesdesCidRatkiRt fnliols o letth Bt HdbBuRfindBERAI BHBBLS ARSI HADT ©
sanpl es flul 5 erein the measurenent resufts are re accurate and
have bet featuré ppeades il drt iyicieused ihdeetiqurzone sach thatdl Sifidestaupfacyvardedf ipertute
subj ect invention are kits for use in pr 6'10“ Ci n%, g}g subj ect net hods. The
kits of Phe Qpejele haPerurarent seurtrereavieadet sEinobigppeilyinsited ayp the or
test 40 Rl | fBtelBhi@ s Qi RE[HAIEs RniSRARILARE R aduReth & SR HeAbiRk t hat
may b% ugetg{jgt%)g]ﬁ rreglségﬁe{etaziglgkf?@ﬁosawe Stest devi ces. %Jélrtaé nrﬁgﬁlﬂts rrgy
i ncl ude wad,ioverstimeshaxienies g opedtabslity of ncqusath measugeniefitk.er ent si zes and/ or
containing the same or different reagents. Additio I the kits many
i ncl ude certaﬁlnlgaﬁ’ééts%& gsalé‘h ‘hs"’ag‘age ?R&‘g‘ﬁg‘f‘ﬁB‘rat‘QHﬁ?Iﬁ?r% fle Al d to be
tested. EQLesBXARE Shigrdiht WBRAS 5'0P brisPiPlekNGri Y. FNEChBdBustRis dhexBRAblaky M t ed
, a nee@f‘:’es,ﬁ @ﬁ%etgor 15 %I ood0 I(gtti ng? del\‘}il;rge fc;&? dr at\ﬁ ng fror’% I gs?sythan
about 5 porfignoatminadimnoth I5ulNaé¢h B baschpppeing edgeat orerin eakh sialk lof centérding B8.s
pr ef (Ejabh%/ i ncl ude instructions Elor usi.ng _t.he subj ec{) dEvi ces and
i nst FimeAteeR R 116 OPRSTREELERFITADT tIof Ca M HNEIRALES BFB AR YTon i n
a~f | ui dagiRlanBally diltflar. At least a portion of tﬁébép&ﬁdg@ﬂﬁeg S nGE3TRYn kilsstanday f or
exanpl e, |anguage instructing the user of the kit to apply |ess than about
35 ~1, | paslielrelatiamwith each othgr andrwitleesntarham3 &b atch35-may @so inslude jope @r sanpl e
20 to the test de?/i ce.. 'I;heselgrnrswiuct iitglncs {Eel}'nebj% present on one or nore of
the packJrHiyFEment BHE M 2RSS ISR B i KRS 5rdsent in the kits, and the
like. It is ew gerkehpRfy éBodheeS DARInt OB, hb@h 35hesHonat hivass wfeet he
subj ect test strip overcone many of the di sadvantages of prior art test

strip® i parsuefiopgosihg edgeotegmients Béa and3 S §5riand 35hi ang 358¢ andd&hretdoweverhe
test stri ing.and after.insertion within.a.test, strip,hol.der..

i 21 B8 e TR e P b el pit iR g Sl BB ation g 1 on
.of . the t gsikhss ;pmiéiefs sSbillty Shant Shberastitlly midenBes AeAsHi fiigglod enovehinitofaéstf | ui.d. ..
sanpl e needed for an accurate neasurenent. O her advantages of the subject
test st r btppd0evhaneengagndovithn thaimpisl.-n experi enced by a patient as a result
of requiring Rl e I reql tagbility in
the measur onenO B SrsiEvE A8 < ShotR Rl e DS Bhe IRedBRER 2,

Si gnRd i Cedtitertin® B8, dath serat hwaideafwitd @spethe centerlans 38. nAsgie ogitefesabiempesand
described herein in what is considered to be the nost practical, and

pr ef er r effommbodt 3o $0°,1andinsore éxninsHly deehouhdhieliem centgdinediSp Hegwenss 3ray 14

be nmade ere from which are w thi he,scope. of the inventi nd t hat
obvi ous HaurvedangnS F Fanb Fot 4B RS 2B RCHR) moRf b MY i BR ey g
this di sgbpsibots 0.Até N28GAM! Mhe PéspeRiVe distM Al Nedgs segBénts 35035p8ah
applications, the sanpling of various fluids and the detection of man

types of exientslafargbnirem cepterling\a8rit digandepselisebdly i the sange Hem ?Jwrh&pitpy’v-ﬁ t he
text of t i on . i bi - i hei
cor Bl R PP R IR 8 b 2 bomarh, hyicpectp i

speci fi ceftB\of edge sopthenstIvaddsickash bxeadinaradly imna el regetti vendistabérak agd cal
fluids and constituents discussed_herein are_ consi deregr to be illustrative
and not ederd lagaralptromsenierling 38 distanpeprelsPIXGNthe Frngm &ropbahovuh§04Ad-4 ange
of equiv I , C those that would readily
10 occurH{ng%gﬁg%%ﬁﬁh?%aglﬁﬁhféﬁrgg%eg?@@gg%lﬁalfﬁb gzgﬁln'ntended to be included

wi thin the scypesébnd bair apededegmenta 3@ and 3SbTextend downwardlffronrthe~, a (. 1"
oo, .~ W., ly :~ .., nl15 That which is clainmed is: A test device for
i nse3Q i oproximd eadsehspgmenisHoa; Ibs raspastivelyedndage substantiglyaaralleidabentcrlingr ei n

For engaggngggtmé/gtst §5as,a.45%' ﬁa?v%t]endg Vsi pcrgfcra%?)il &s%a(r:icsé[ pr%%\fgb(ﬁ inct%g%rl g%ifp(g{‘] about

0.5 to 2 mm, and more typically in the range from about 0.9 to 1.1 mm.
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5 (a) a longitudinal axis; (b) a distal edge substantially transverse to

~said longitudinal axis and configured for insertion into said neasurenent
instrument; and (c) an alignnent notch formed in said distal edge for
engagenment with said nnent i

at least a poﬂ’?HWdcﬂa“ isgementy ?)s*? d&gé%nﬁgrl’”?fz‘iggﬁb‘g‘ggﬁéSlgﬁledqgaﬁlgg’]ﬂe;lei "
el At oncl b 8l A A TUBLORk A fonin IR R T IR EERe e SR £ ur et

conprisin er el recepPving®a mpl e

therein, Pi’t‘!‘ﬂ@i‘ﬁlﬂ '?ar%@éﬁoﬁpéﬂbﬁ%(')‘stol@gs‘mﬁhﬁ&e gﬁs Bbdut 435 Phe i %Qﬁlrﬁﬁ%hds
device of clalm2 wherein said aperture has a non-circul ar figuration.

4. The teﬁﬁegd‘ﬁ:msaﬁ 365” mkb.’ﬂfrb”ﬂmfemettfmcemamel381 i) leds wuppmltmrrmmge fioth a
sanmpl e- absor bi ng wherein said | ongitudi nal axis, said distal edge)
sai d ot éleué.HC? tg@ %@ﬁdn@ﬁ@?tﬂd‘?"@ o eachrf e Pegmnent Jusiuessafpdbigtetemer . sai d
suppor t EtunH%hﬂ)‘%EssCO”p” sing a top surface and a bottom surface

wher ei n sal aperture extends fromsaid top surface to said bottom surface,
and wher ei n sZhélcadiparaioales alipamentnetchedS averdomes thang osﬁahﬁjmhmamthémﬁtom
surface of said support nenber and covers said aperture, . Atest strip
for use Pwvwﬁpaﬁqbﬂp%&nmlnwaw%ém gsrend prip of ?%HEHES }ﬁavﬁéa %frn%ﬂhi Iament

nber t | | yt
i thin o Gogselhe My BERTULIRY RGO EPRERE R, B FhuldERel wiB30fRT ! ©

suppto t seedigie insdafdnrpatgingo h espittip Gokiat oeeter apsh geipiveenpgienidn) bawderst al
edge substantlally transverse to said |ongitudinal axis and 30 configured

for inseP9trbAS apd alignment pin), Raidgimorgssyuch sapfigurgtion of oteh 33369t not ch
formed ipysalif fL fikaln é)ggg)? Vé}é}ﬁl Eﬁ%ﬂﬁ%f‘fhe%stt L‘tr@%p@n%éfe&%g[o e TRE LN d

conpr|3|ng opposing e erei east a portion sal d opposi ng edge
i s in subsiiafdringtéry Adilitidriatlly, edzeatgments 8552050 naimyaih ekt si@ip 30ih2;straigtt (111)

an aperture therein for receiving said sa%e of bi ol ogi cal f|UId and 16
(b) a reHyEARINAY afigned Py (hiB thisst Stm A der %ﬁﬁetﬁﬁﬁf%‘ ARGToR A SNERE ur e,

sai diy eaﬂ’n‘é@ésuﬂgglrcggﬁtl%} ﬂébtﬁgt@%adﬁ%fval %eﬁﬁﬁﬂ@ﬂ&st@?rh%d al selected for

reacting with | east e ana

Marko e e [ Y L)

' SYSTEM(S) OF THE PRESENT INVENTION™ ™
The present invention also includes systems for measuring the concentration of at
least one target analyte in a biological fluid sample. The subject systems include at least one
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
1s 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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S 6. The test strip of claim5 wherein at |east a portion of said opposing
edges is in angular relation to said longitudinal axis. 7. A systemfor

" nmeasuring the concentration of at |east one target analyte in a sanple of
bi ol ogical fluid, said systemconprising: 10 (a)_at |east one test strip
havi ng t BisPeshdo tstalispmeniria viben sqid gt PEPAYOPre vely engsgechwithial thy test strip

obr ound- e cgiving a volune of fromless than about 5 p
to aboutEQ@BbﬂIﬁggéégggggﬁé?e o?'biological fluid; (ii) a hydrophilic pad
affi xed to one of said top or bottom surfaces and covering said
substantial ly obround shaped aperture and 15 (iii) an alignnment notch
conpr|5|d=T;f€-€ HSING THEINIEST STRIASOF THEPRESENTANWENTEON enent i nst r ument

conprd si ng an al e | | nt
ComDrd 413, 2l BAPER) RSOl BHIE S IRRISTE I s Pl

A , devitd inwdhR®stOwith |a0ﬂba\wﬁemehe1$1aenheﬁt@oﬁmeaiuﬂhg grenenterptationbeny sai d
t est Stl’l p is operatively engaged within said test strip holder. 20 8. A
met hod ole2HeR8 GPRHEUETHE & HHESAIPIR i on éfsodproyidad by JiecSuBBREIVERHONATE n

flui d sl bEFEHIOHLROTRNICEL NS, WIPCBLERS. Rl derdtnOhQUichl dnd ot

devi ce defining a l'ongitudinal aXis’ and conprTf sing: edg
subst ant taiceytrationrof chemieal adstziochelrocey cbmgomks @nalgtesPin a@ue()usa‘“m]dad Agnment

not ch, forned i i d dist.al ed e for alignment pin of a
roasll cmitety REST Eirsh EoRBsTBI f o AUES drTE TR b e e soTBRTgorS ariy a
| east onge Gé’cgﬁﬁlhéd@ﬁﬁ%m& sﬁﬁj'e& tfeét‘d{ SS@'HHE% rS@hfiidd b&&ﬁﬁf&htsﬂﬁélﬁ& RERE! Si ng

opposi ng edges wher ei east a portion of said opposi ng edges Fs in
subst ant clm1¢syerphﬂ2a;tdteIalqobblaambrhetlxkesbnrdaﬂymmctchndemalthaxubgectmadhcﬁﬁ a@ii) an

t f t i d t i d
o5t devPRRIOVEY 1 EFE fr b8 MeRST RO RTrT Ghanen Mdirats Bhdoper AbiBEIchdyr ng
sai d al i griRNA pRAkiBI Mé blbjeintkiR)ds AbvRRtused B dethmindthe EBfcaiBhtiiforf claim 8

further comprising the step of maintaining said test device in a
substiant cwsnylerrbmuad\rﬂneysof erenidnolpgichlesagmles, sushias gring.gears, sepes. and thel y

engaged W(é ijtlc n&lté%l' 3 us i Qiete r(la dt 109 Min § b I8 Bl hLRSE
't s 4 fgqn

conpri si ng n|m2|ng t
constituent in, blood or blood fractions and more partlcularly whole blood.... . : . .

In practicing the subject methods, the first step is to provide a test device, e.g., a test
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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any proxi mal displacenent experienced by said test strip upon i nsertion
into said neasurenent instrument. . .", ~.a . , ."~ ~ .~ N
' , . 18

| PAY. Ay-AUO Ae. A.R AHe. AHe. AslL. A. e. Ae. AR A?. AnR A(?. A&e. A. se. AR AelHei ] [rQ
v} xql gb] X] ca] @mt@@m@&ns for measuring the concentration of at least one of the constituents
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c”a) calcal ca cal ca a ca cal ca] caV] ca] cal ca] ca] cal cal ca
\P/]PAQQ]Q_R]Q*FMJUL‘J"%Q?][T&“]{ ] %faaﬂn “eAherGaseH %Pl]ﬁ}eié?ﬁ lefesthecqligament 88} ca] ca] ca

e e gl £ oo ol

a]j i:a] caj m]ara]{’?ca]nda]gt)a]wal]n m]:nmhmﬁ]lm]:sta%lmntmmcal]ma] thetes kicip] emd majecaV] ca]
ca] cal ca rvrrrvww axxyyz{z (3}~~~

ot ofi bR i eben el e B e %a]%ﬁ]%&re&qasg]\«eaa (b pligregt

VJ c aUVJ ?maof\(ﬂl@nﬁlis‘%%gﬂs@lﬁhﬁﬁ U?Mﬂf\yath\é]a@lg] A Ve Reasurement

27=GP~ysnhc] Xca]]c aUc a]c "al c aJc aUc
a] ca] ca] owjrompeotip gag}rrga]'qia]:mggébetween the opposing par allel edges of the test strip. In

P PO AL R SRR Bt SR hERLS B RA S8l Rl Sbawouislmotionlsss apsiion avyleds cag

a] ca] ca] pajpesikies! @@h%m&bﬁﬂ%ﬁﬁéxﬁ@]ﬂain&&h&aﬂ/&ﬂé AIN8e44b%3 inintended or
6J>Aixsn| d_nid_Za]]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJc

a] calXa] vayeusE slovement|o slselirempnt Sf she tesf]sedp. 13ataroygaent) npm%l&r(\y ile

nove e %é%g%qgeﬁlmg@ag{%&@w A ora

{ Y7! Y$108¢gethespreyentadbditoulie éngagdfient b thelftgeh and pin. ...
10%g&' ()-! XL- 39409 ()-t!al-3%0%& ()-t] %1[9{\(7"61 %10%{& ()-1a, 94.0%)U8!’ ()
C940% V& () - Mo erbqdimants thesubiecr metiosts Gurghes inglude. mynimiing the effect of

any proximal 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
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++2, & }./0dEAPL9! 109610% h& ()- & "10% h& ()-s$10% h& () - &' 10% h& () - 9: 10%
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e () 1 100 AROTed B e bbb B R i e M) 2

10hh! @ " IRUMVA& The RitO8H th&sibjedt Tnvkatiomiticlude at LASHINE s (DjeE2dD Uetite 6) tefl’ 10%
h& ( ‘&i +5, 5-5666V77gHL 10hh! 93! 10%&' () -9
10984Q) - gtgqy&T(hy ks TH0@lg0)ingpdps geasuremer anstrumentation that may be used with

reusable or disposable test devices. Certain kits may include various test devices or test
strips having different sizes and/or containing the same or different reagents. Additionally,
the kits many include certain accessories such as a means for sampling the fluid to be tested.
For example, the means for sampling may include, but is not limited to, a needle, lancet or
15  blood letting device for drawing from less than about 5 pl to about 10 pl of blood from a
patient. Finally, the kits preferably include instructions for using the subject devices and
instrumentation in-the determination of an analyte concentration in a.fluid:sample.«The « .- ... .,
instructions for use may include, for example, language instructing the user of the kit to
apply less than about 35 pl, less than about 10 ul, or less than about 5 pl 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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2. The test device of claim 1 further comprising an aperture therein for receiving

a volume of a fluid sample therein, wherein said volume is less than about 5 L.

3. The test device of claim 2 wherein said aperture has a non-circular
configuration.
4. The test device of claim 2 further comprising a support member and a

sample-absorbing member, wherein said longitudinal axis, said distal edge, said notch and
said aperture are features of said support member, said support member further comprising a
top surface and a bottom surface wherein said aperture extends from said top surface to said
bottom surface, and wherein said sample-absorbing member is fixed to said top or bottom

surface of said support member and covers said aperture.

5. A test strip for use in conjunction with a measurement instrument having an
alignment member therein and for measuring the concentration of at least one analyte within
a sample of biological fluid, said test strip comprising:

(a) a support member defining a longitudinal axis and comprising:

(i) a distal edge substantially transverse to said longitudinal axis and
configured for insertion into said measurement instrument;

(ii) an alignment notch formed in said distal edge for engagement with said
alignment member and comprising opposing edges wherein at least a portion of said
opposing edges is in substantially paralle] relation to said longitudinal axis; and

(iii) an aperture therein for receiving said sample of biological fluid; and
16
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sample of biological fluid, said system comprising:
10 (a) at least one test strip having top and bottom surfaces, comprising:
(i) a substantially obround-shaped aperture for receiving a volume of
from less than about 5 pl to about 10 ul of said sample of biological fluid,;
(i)  ahydrophilic pad affixed to one of said top or bottom surfaces and
covering said substantially obround-shaped aperture; and
15 (ili)  an alignment notch comprising opposing paralle] edges; and

(b) a measurement instrument comprising an alignment pin configured for

engagement with said alignment notch wherein said test strip is maintained in a substantially..... .« ... .

motionless position with respect to said alignment pin when said test strip is operatively
engaged within said test strip holder.
20

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) adistal edge substantially transverse to said longitudinal axis;

25 (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

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

(b) inserting said test device into said measurement instrument; and

() operatively engaging said alignment notch with said alignment pin.
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