; OPe3eF ORI METRI C TEST DEVI CE W TH REDUCED ERROR Fi el d of the
Inventi%ﬂ@ﬁﬂﬂ“ﬁ“ﬂ@@ghtlon rel ates t.o test devices useful in colorinetric
anal yte In particular, the in i des a colorinetric
t est devi ce '©#%hi ch at | east a portion of tMMMNMWNNMMWMLUpport is of a
reflectivity that will not interfere with the mefgr.,s error detecting nmeans
thus facilitating | ow sanple volune testing. to éackground of the Imnyention
Col orimetric deternmination of anal ytes, meaning chemcal and bi ochem ¢al
conponents, in body fluid sanples is well known. For exanple, persons with
di abet es pl ace sanples of their whole blood on test strips that are
inserted into ~ 5 nmeters that determ ne bl ood glucose | evels based on col or
changes induced in the test strip by the reaction of blood glucose and
enzynmes within the strip's test site. Fig 1 depicts a known test device 10

Wi th aperture 14 in su pl aced.
Reagent pad 11, typica ?’@@‘M%t%ﬁﬁ%?ﬁ%ﬁ@ﬁéﬁ@%@ﬂ abl e
reagent, underlies aperture 14 for purposes of analyte testing. 20 Light is
refl ected and neasured on the OPPOS'Fﬁlébﬂﬁe?&veﬂainl to that which the
sanple is applied. In perform ng colorinmetric measurenments, conponents such
as red bl ood cells (THeBfeéntionrelatesmy testdevides ueeful moumnamaannlqtmnt must be
filtered out. In 25 devi ces, such as shown in Fig. 1) a filtering neans is
used to ensur e de§ERINagENs ﬂru%nls'éabm%gwfwnr%a@d%mpnmew t§$t deicerisagent
pad i s substan iJRES

presence of RBEi’sh%Héa/t %%?glgg grou%%g%'(rl)‘%égfgu 'ghﬁ%ﬁ{ﬁ?&i&ﬂ%ﬁ@?@hléﬁ?b
measured and cintedereaditl the rgtet’ abdragletecting snuaasenis fatmatmgw edigple volume
approximately 700 nm Recently, colorinmetric neters and testing devices
usef ul therewi t8§tiR&ve been devel oped that use a snaller sanple of bl ood
than is re wred for testing in 5 previously avail able systens. Due to the
smal l er sanple size, it is desirable to reduce the aperture on the testing
devi ce. However, it has been di sc@aekgrdundef tha Ipwentionn of the |ight

refl ected back duri measurl of RBCs_.at , 700 nm ma dye t he area of
the testing device' g%é #Fr&’?“’?ﬂ?’r‘%%mﬁé"%& W@‘c#ﬁﬂégh’& emiad e

the reflect anceoﬁaoiéﬁ% nm,&@y hﬁd%ﬂbfé& id walkh&wh, Fofe ﬁ;rstoH?wnth
surrounding t o sUpport matéerial is nore reflective tha e RHCs. This
result is di sadiahetesigloasarhplesaftheirtwheds/elogdon test Strips shatlaze mmd istoer r or
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Fig. 2 is a plan view of the bottom surface of one enbodi nent of t he test

20 device of tHigl Mmladwowmltgst dgvire 1@ withapertiran 4oin supporb 2 inservigtf ace of
an al ternati Veal?em?gllﬁrgr&msre i Bf‘acg& nga%elqtf patdhﬁ, Eﬂ;‘{@d‘l&" aqpydrophlhc material

containing a suitable reagent, underlies aperture 14 for purposes of analyte testing.

20 Light is reflected and measured on the opposite side of pad 11 to that which the

sample is applied.

In performing colorimetric measurements, components such as red blood
cells (“RBCs”) that may interfere with the measurement must be filtered out. In
25 devices, such as shown in Fig. 1, a filtering means is used to ensure that the fluid
reaching the measurement side of the reagent pad is substantially free of RBCs.
Further, it is desirable that the presence of RBCs and the background color due to
their presence can be measured and corrected for by taking a measurement at a

wavelength of approximately 700 nm.



Fig. 4 is a plan view of a preferred enbodi rent of the device of the
invention. 25 Detailed Description, of the Invention and Preferred

Enbodi ments The present invention provides testing devices useful in
colorinmeteric neasurenents of analytes, as well as nethods for their use
and production, in which 30 at |least a portion of the device's support is
of areflectivity that will not interfere with the neter's error detecting
means. The invention may find particular utility in the testing of snall
sanpl e vol unes, or of sanples of less than about 5 pl. Thus, in one

enbodi nent the invention provides a testing device conprising, consi sting
essentially or, and consisting of a support conprising, consisting
essentially of, and consisting of a top surface, a bottom surface and an
aperture 5 therethrough, wherein at |east a portion of the bottom surface
surroundi ng the aperture has a reflectivity of |ess than about 12 percent
at between about 600 and 730 nm The test device of the invention may be
useful in any of a wide variety of. ~ colgrineters. However, the .invention
may find particul ar qcm\fy,foffq{\(rﬂgpgr:gé%grss a&@éﬁ‘f‘%@&“ﬁ?ﬁ 'Eﬁv‘l\‘?‘flééergi”é‘ﬁé’évp E&ht
Nos. 4,935, 346’dc5c19ﬁ9d fhar use st @8mph o?@o&ﬂt%aﬁ‘ﬂdtegmgépfo%?é]stiggpﬁor por at ed

herein in their entireties by reference. The invention may fin urther
particul ar wi Ipréwoushy avdilablensystenss. iPuestodhe saslier samplendize; fit ia degirgbllestoof | ess
than about S ul s used. 15 The test device of the.ipvention ma of any
shape, but prefedugsithe arReryreen ﬁl’ite‘l‘tw&—‘f‘ﬂ.‘ce2 I'fqé”?i'éfrilE{‘]ae“ e&“ﬂl‘séP}é&Fg ata

enbodi ment of ?Bﬁidﬁ{w Ré iigg‘tireﬁéctéﬂ‘%ék dﬁrg?méésﬁhﬂg SPRBTS 2YBHRNE ﬁ‘ég' b¥idul 2
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top surface (not shown), tom surface and an aperture 24t et hrough
(not shown). Thethemred of the tasting idegice sayppart thatisefunds thEeperntd. rBhibotatyom

surface 23 of suppoyt .. and erab the entiyr support 21 has a
reflectivity oFa‘F)gs’ée fqiﬂfﬁtaaﬁﬁﬁg@"ﬂg’ béh{ghﬁ'f t%ﬂﬂlﬂ%ég% Ig%f;ﬁfiptgﬁéf'%‘ﬂ‘ % nm
Fig. 3 depigfs ﬁé};o‘?‘i ingfemial is\Rore FeRetitive thantthe RIBCS. "MENEdsER is ﬁi@a@aﬂtagéodss
depicted test device 30 fromwhich the reagent pad is renoved. Area 35 25

surroundi ng apéetause itaudverselyarifectsdtic metaris e3oridatecting scheafel ddtuayxreedfexists s

t han about 12 Eercent at bet vveﬁrg.abOﬁt. 680 aﬁi 730 nm Pr@fe ablé area 3S
is of di mensi of¥ &iGa4ng Heyice yseul ARSPIQnIMelHs (A AvApames thys d5advaptags, | esponds
to the entire optical viewing area for the neter with which the test device
will be used. In yet another undepicted enbodi nent, the test strip is
formed of alSmaterial that is transparent to 30 |ight of the wavel engths

used by the colorineter. I n enbodinments .in which only a portion of the
support is of the desired refl eddiehPescriptien okthe Drawingsr ni ng t hat porti on

of the support may igselt NE vise! L eCtd ] alternatively,
the desired reflect iFtl/lét )ﬁ/fnsngeergéectg?ﬁi evegfﬁ%sgﬁ:vb)%oérqtﬁ%gb%{ﬂlgi%r ea so that the
desired reflectivitFigilis alpdaraeieiveofdhe béitdm surfaceadf onb entbodimer of e tasthi eved
by any conveni ent, neans .i ncluding, without limtation, printing a suitably

col ored i nk2°onf16"it"?1€ Q‘Fé'é‘,’enflﬁﬁi nating a colored section on the area, or
coloring the materi gﬂ(ijgﬁr S pi4H GiBwidTahS bR Sutthdel oA alRARLIVE Qﬁbs&iﬁ{&% &f

col orant may be add to polymer beads and extruded to formsheets o
mat eri al 10 fr dradevicchofitheinveptgar.t may be f or ned.

Fig. 4 is a plan view of a preferred embodiment of the device of the
invention.

25

Detailed Description of the Invention and Preferred Embodiments
The present invention provides testing devices useful in colorimeteric
measurements of analytes, as well as methods for their use and production, in which
30 at least a portion of the device’s support is of a reflectivity that will not interfere
with the meter’s error detecting means. The invention may find particular utility in
the testing of small sample volumes, or of samples of less than about 5 pl. Thus, in

one embodiment the invention provides a testing device comprising,



, The supports useful in the devices of the invention may be nade of any
material that is capable of supporting a reagent elenent and is
sufficiently rigid to be inserted into or on a neasuring device, such as a
meter. Useful materials include, 15 without limtation, thernoplastic
materials. Preferably, the material is a polyolefin, such as a pol yethyl ene
or pol ypropyl ene, a polystyrene, a polyester, or conbinations thereof. Mre
preferably, the support is formed froma pol ystyrene. The support may be of
any di nensions suitable for use with a neasurenent 2o device. Cenerally,
the |l ength dinensions are fromabout 15 to about 60 nm the wdth

di rensions are fromabout 5 to about 20 mm and the thickness is about 0.1
to about 2.5 nm Munted on either the top3or preferably, the bottom
surface of the support is a reagent elenment that nmay be in any conveni ent
formincluding, wthout limtation a nmenbrane, pad, or the like. Typically
and preferably, the reagent pad is 25 a hydrophilic porous matrix wth one

oy Teagent - o PRSIBERERSER TR HRAlGRHSHR 6o SbeB Dl bARE R ce o
conpound t hat ekgentibRy Bﬁtzﬁﬂicéﬁéiﬁﬂiﬁdfaﬁtbﬁ@ﬁﬂﬁde\,/ﬁb@itorﬂ sWERHEd AiadintapeftiRy than a

wavel ength at which the assay nmedi um substantially absorbs |ight. The
reagent el enetherethreughaviherein at leass a popparaf the bettgm swifacssugnundmgthe f or

exanpl e by 30 use of a non-reacti.ye adhesive. 5 Th ertyre . ip th
support over-aB‘F’%Efﬁ(?@? RiF eclnp{gypké&@ﬁyﬂgﬁg@&mrﬁlaw{a?ﬂ%30%989159{ any
sui tabl e conf rggpat.i on i ncluding, without limtation, circular, 5 ovoid,

elliptical, oblong, and the like. Preferably, the aperture is "obround"
meaning that it is two halves of a circle extended apart by a straight

m dsection, as sho i,n Fig. re o hg. .4 1s defined by.top
and bottom half ci \ﬁ?ﬁeégﬂg?%ﬁ?égth}ggv%ﬁgﬁm%fn%efﬁl%é%ﬂ?t(s) w&%.vaﬂreﬁys&;Ma and
44b each ape gslbtinfterby Howeaes the idvéntion rhilefiid@pgticalar adiitytin feteds about 6 nm
and an arc height of about 1.5 to about mm to Mdsection 46 is of the
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Generally, the_sanple volune applied to the aperture is about 5 to about 50
pl and in t heobless anaboyts whisysidrent i s about 5 pl or |ess. The device of
t he inventl;lt,,on preferably includes an alignnment notch at one end for
aligning of the dewy k BeviBEofMBRSIVER Mibatdf i ' j& M be
used. In the pref e#ggeééﬁ%cig‘??rent of fﬂﬁghgg\%ce%ﬂgﬁﬁorpgsﬁgﬁ%@#l&iag. 4,
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di stance of about 1.0 to about 2.0 nm Segnents 45a' and 45b' extend
downwardly fromthe proxi mal ends of 45a 30 and _45b respecti velg/ and are

substantial |y par aFigeP depictsan dtermative gmbodimpnt af the snyentigng IEig: 3 fave
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angl e ~i w5t hsueronheing apertd? Mhiatdepietedeses 3 Hhavihgu reffdtdnoe ablesy thal abouthe

proxi mal ends,  of 45a" and 45b”" inbﬁrs %é at (r:é{nt erline 48. The test device
Yt ﬁpf 0 B

of the i nventiZoPeraelf abhetysen abp eferablynares d3isnf dimgrsionss a

net er, adapte S : Feard %p%ﬁ"ﬁlw & lyt:e in. a fluid
sanpl e i ncl udélaﬁg%vt\i llgihég&ﬁl Itf;%ﬂtvg![ﬁ? n, a %ﬁys‘{ogfeg%f@glt@g? eélhgﬁ ddﬂgllcgial fluid
sanpl e such adewingoatea fortthe sieicr math which the test detiee Wik de usdde Ingetinother
optionally, but, 1 o typicall nd preferably,, includes test device hol der
i nto which tHE‘dGE\FF@eZ’PEOq?Wgé {%\Qdegﬁﬁlpdﬁ?%ﬂ%&rﬂﬁéd?atﬁ?ﬂ t&‘?tt“h@?nspﬁref‘h@ devi ce
hol der or ,a t SN éiéifg?{%tlﬁﬁéﬁ HeEdlorih&@ed! | gnnent notch of the test
devi ce hagea lg%trtﬁo?gur ai@‘{ onfor eng%llgerren‘")trl V\nafh the alignnment pin to ensure
proper alignnment of the device upon insertion. Additionally, the notch-pin
engagenent nmaintains the test device in a substantially 15 notionl ess
position with respect to the alignnment pin when the device is operatively
engaged within the device holder or neter. A variety of analytes may be
detected and their concentrations determ ned using the test device of the

. . e, S



25 injection, wcking, or the like. The sanple volune applied to the
aperture is about 5 to about 50 pl, preferably about 5 pl or |ess. The
sanple is allowed to react with the reagent of the reagent elenent to
produce a detectable product that is then related to the anount of anal yte
“in the sanple by the neasurenent instrunent. Autonmated neters for detecting
and neasuring the product for use with colorinetric assays are 30 wel |l
known in the art as for exanple disclosed in U S. Patent No. 5,059, 394)
incorporated herein in its entirety by reference. I n anot her enbodi nent
of the invention, a kit is provided conprising, consisting essentially of,
and consisting of a neasurenent instrunent and at | east one test device of
the invention. The kit al so may include sampling accessories 5 including,
without limtation, a blood letting device, such a |lancet, a control
solution, and the |ike, and conbinations thereof. The invention will be
clarified further binembsdidenssinovhicl onlya pootidrmof the supyort isi afithe dh@ixedarrpl es.

Exanpl es Exanpl e 1. The area of e.bottom surfaces surroundi ng the aperture
of several pol jFlEGHERE themat eﬁﬁoﬁ@l% abfa%%a?'i*g SPBH"?’BWYIQF& gg}e strip

marked with bl %.%h‘g% éﬁ&ﬂ@}f to?ﬁftenﬁﬁt‘i\}d?y R d&fte mﬁ%ﬁ(}cgkgﬁ gra?{:l% ag:ggét('etg ??t strip

marked with re I ona t ransparent, i ps
were formeds Téodordig thps'.irmoethﬁuherﬂdmtrgd r&ﬁedmlvuiniUbaqnhieymtr Celoging ofitlidh t he

col or band on the back s t he sa ppli.cation ort |ntoacard
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port and a re ﬁago Heo I |

standard testa;qi rlg esl g ?&Sray 6 &%%%@Hp %{12 ?gb%ésﬁ%gl%([e)gﬂio t he

adhesi ve. The ares ok tologingaheimatesial frem whith thetsnppont mpH beanadee For Egampﬁe,’S pL
0,

he apert ufi %“%@téﬁ b adhd oRa S e A A Bheds of BAEFFDN was

moni t or ed ggorﬁ &Heflay vEGbRfed. Af ter approximately 45 secs.

ucose rea

either a bI 00 ng, & control solution reading, or an
i nsufficient bl ood error was reported by the neter. The results of the

testing demonstrat ethd fiboklisdibiafi WAdSes oPliRGlvattibnthArbe ALK EH

strips, having reflectivities of |ess about 12 percent at approxi ter 600
to 730 nm pr ovateral thatgs capablsef supparting @ reagssiagjement andia syffieicdtl A rigickto be

transfer-type .co ter printer ALPS.MD 100Q ther fer nter 5 was
Used to pri ht HSHTB8 IR R o AqBeasITeR ARSI SORTLAS A Rk LeCtH BT IBH e

bot t om sur {Ac&yitfoud liaNtalBh hbmicpMtit Asdtertald. | MSfersbly, tAS nikdetial t PpoGoRAS,

bl ack col or bands and reflectivities of |ess than 12 percent at

appr oxi mat el y saetoas apqiyethylangser polyprairyleas, aprlyitene pajyesterner esimbinationson
errors as in '??fe%g@’. ‘iwér etk Y, the! RippBE i FdrinRd BB Y pEH sGp8e 0! sol ution

error nessages.

The support may be of any dimensions suitable for use with a measurement
20 device. Generally, the length dimensions are from about 15 to about 60 mm, the
width dimensions are from about 5 to about 20 mm, and the thickness is about 0.1 to
about 2.5 mm. Mounted on either the top or preferably, the bottom surface of the
support is a reagent element that may be in any convenient form including, without
limitation a membrane, pad, or the like. Typically and preferably, the reagent pad is
25 a hydrophilic porous matrix with one or more suitable reagents impregnated into its
pores. The reagents may be any reagent suitable for reacting with the target analyte
to produce a compound that is characteristically absorptive at a wavelength other
than a wavelength at which the assay medium substantially absorbs light. The
reagent element is attached to the support by any convenient means for example by

30 use of a non-reactive adhesive.



What is clained is: 5 1. Atest device, conprising a support conprising a
top surface, a bottom surface and an aperture therethrough, wherein at

| east a portion of the bottom surface surrounding the aperture has a
reflectivity of |ess than about 12 percent at between about 600 and 730 nm
" 10 2. The device of claim1, wherein substantially the entire bottom
surface has a reflectivity of |ess than about 12 percent at between about
600 and 730 nm 3. The device of claim1, wherein the aperture is suitable
for receiving a fluid volune of |ess than or equal to about 5 pl. 15 4. The
device of claiml1, 2, or 3, further conprising: a.) a longitudinal axis, a
di stal edge substantially transverse to the |ongitudinal axis and
configured of insertion into a nmeasurenent s nstrument having an alignnent
menber; and 20 b.) an alignnment notch formed in the distal edge for
engagenent with the alignment nmenber and conprising opposi ng edges wherein
at least a portion of the opposing edges is in substantially paraIIeI

| ati he | d A
Cuppor . menber def | AP oRGRE SURARE Ok & e s QARG e TRy )

surface, a botisefhsuhhpasveHy ﬁnaﬁe@bhﬁgﬁaﬁ&eﬁm&ai@emhoht hﬁmﬁu&h %hehla?dge
substantial l'y transverse to the longitudinal axis and configured

i nsertion int evaidredipicekreblongandrtherdike.; Pmﬁ@tablly; Lh)‘: apéritupe rxsa‘r‘mbrnnmdihn’emmged
e ot B SRR RSl dhaa® o 8 AR RERSE & 3 i o
fﬂ(‘) ng .hfugloﬁgf' g gﬂ@rglze hpertue SUBIS! AT defirled bp%@hﬁcﬁbotfoﬁ{ RAIF eftcle® of A€s 44a

and 44b and midsection 46. Arcs 44a and 44b each are defined by a base width in

the range of about 3 to about 6 mm and an arc height of about 1.5 to about 3 mm.

10 Midsection 46 is of the same width as the base width of arcs 44a and 44b and a

height, along y axis 48, in the range of about 0.1 to about 0.2 mm. The total y axis

tangent-to-tangent dimension for aperture 41 equals twice the arc diameter plus the

length of midsection 46 and, thus, is about 3.1 to about 6.2 mm. Generally, the

sample volume applied to the aperture is about 5 to about 50 pul and in the preferred

15 embodiment is about 5 pl or less.

The device of the invention preferably includes an alignment notch at one
end for aligning of the device in the measurement instrument with which it will be
used. In the preferred embodiment of the device, and as shown in Fig. 4, the notch

20 has opposing, mirror image edges that are in substantially parallel relationship to
each other and with centerline 48. In a more preferred embodiment, notch 45 has
three pairs of opposing edges 45a, 45b, 452’ and 45b’, and 45a’’ and 45b’’. Edge
segments 45a and 45b are each set at an angle o that preferably ranges from 30 to
60° and the segments have lengths of about 0.5 to about 2.0 mm. The distal edges of

25 45a and 45b extend laterally from centerline 38 for a distance, preferably about 2.0
to about 3.0 mm. The distal ends each extend laterally from centerline 48 a distance

of about 1.0 to about 2.0 mm.

Segments 45a’ and 45b’ extend downwardly from the proximal ends of 45a
30 and 45b respectively and are substantially parallel to centerline 48. Segments 45a’
and 45b’ have lengths preferably about 0.5 to about 2.0 mm. Segments 452’ and



o b.) a reagent pad fixed to the support nenber and covering the aperture,
the reagent material selected for reacting wwth at |east one analyte, 5
wherein at |east a portion of the bottom surface surrounding the aperture
has a reflectivity of |less than about 12 percent at between about 600 and
730 nm 6. The device of claim5, wherein substantially the entire bottom
surface has a reflectivity of |ess than about 12 percent at between about
600 and 730 nm 7. The device of claim5, wherein the aperture is suitable
for receiving a fluid volune of |ess than or equal to about 5 pl. 8. The
test device of claim5, 6, or 7, wherein the opposing edges conprise at 15
| east three portions wherein two of the three portions of the opposing
edges are in angular relation to the | ongiteudinal axis. 9. The test device
of claim5, 6, or 7, wherein the portion of the opposing edges in
substantially parallel relation is |located in between the two portions of
the 20 opposi n‘gﬁbé’d@@@d mwardjyIfem theiprexior! ends ofetSabaryd 43 icach faiisg a0. A

system for neasuri Lhe concenyration of at le one analy, in a fluid,
compri i ng aynge § iy eepfeifelt (Bt iReadiapofitd w Bapfaf: thnprrdnay s
top surface, and9oPRsd OaMENSE 2GR aPler®difihé € therethrough; and b.) a
colorineter wherein at |east a portion of the bottom surface surroundi ng

the aperture has a reflectivity of I ess than about 12 percent at between
Sggggr ? O?reﬁgcejr 7? 8r %tggt&?ﬁl‘lc%Qi@%Ig%%%gxggﬁvﬁﬁhgﬁ&@%égcgptePte ure
for receiving jRuNmlemBueh aé & afotdrD adhpRid £d4altable fHRsuRng Y tREefed nbiyté i
a fluid sample including, without limitation, a physiological or biological fluid
sample such as blood, interstitial fluid, or the like. The meter optionally, but
10 typically and preferably, includes a test device holder into which the device is
inserted and an alignment pin either in the device holder or a test device receptacle
area. The alignment notch of the test device has a configuration for engagement
with the alignment pin to ensure proper alignment of the device upon insertion.
Additionally, the notch-pin engagement maintains the test device in a substantially
15 motionless position with respect to the alignment pin when the device is operatively

engaged within the device holder or meter.

A variety of analytes may be detected and their concentrations determined
using the test device of the invention. Illustrative analytes include, without

20 limitation, glucose, cholesterol, lactate, alcohol, and the like. In a method for use of
the device of the invention, the test device is provided for receiving a fluid sample.
Prior to, or after, insertion of the device into a suitable measuring instrument, for
example a meter, a quantity of the fluid is applied or introduced to the device’s
aperture by any convenient method including, without limitation, deposition,

25 injection, wicking, or the like. The sample volume applied to the aperture is about 5
to about 50 pl, preferably about 5 pl or less. The sample is allowed to react with the
reagent of the reagent element to produce a detectable product that is then related to
the amount of analyte in the sample by the measurement instrument. Automated
meters for detecting and measuring the product for use with colorimetric assays are

30 well known in the art as for example disclosed in U.S. Patent No. 5,059,394,

incorporated herein in its entirety by reference.



,12. The systemof claim 12, wherein the support nenber further conprises an
al i gnnent notch conprising opposing parallel edges. .A9H A As.AY .A3[@. A
,-AY A& A . AA@R A@.> 08
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one test device of the invention. The kit also may include sampling accessories

5 including, without limitation, a blood letting device, such a lancet, a control

solution, and the like, and combinations thereof.

The invention will be clarified further by consideration of the following,
non-limiting examples.
10

Examples
Example 1

The area of the bottom surfaces surrounding the aperture of several
polystyrene test strips was colored as follows: gray test strip marked with black;
15 gray test strip marked with blue; and gray test strip marked with red. Additionally,

transparent, white and black test strips were formed.

The strips were formed by fashioning a polymer sheet with the color band on

the back side of the sample application port into a card. Adhesive tape was applied

20 over the back side of the sample application port and a reagent impregnated
membrane previously calibrated with the standard test strip design of gray
polystyrene plastic was affixed to the adhesive. The resulting card was then cut into
strips for testing. A 5 pL sample of 25 % hematocrit blood spiked to 50 mg/dL
glucose was applied to the aperture of the strip and the progress of the chemical

25 reaction was monitored using a ONE TOUCH® Basic meter. After approximately
45 secs. either a blood glucose reading, a control solution reading, .or an insufficient
blood error was reported by the meter. The results of the testing demonstrated that
the transparent, black and black-marked gray strips, having reflectivities of less

about 12 percent at approximately 600 to 730 nm, produced one or less error

30 messages.
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Example 2
A wax transfer-type computer printer ALPS MD1000 thermal transfer printer
5 was used to print a 0.5 inch wide color band over the aperture area on the bottom
surface of gray polystyrene test strips. Strips having blue and black color bands and
reflectivities of less than 12 percent at approximately 600 to 730 nm were produced
and tested for control solution errors as in Example 1. Neither type of strip

produced control solution error messages.

10
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What is claimed is:

5 1. A test device, comprising a support comprising a top surface, a bottom
surface and an aperture therethrough, wherein at least a portion of the bottom
surface surrounding the aperture has a reflectivity of less than about 12 percent at

between about 600 and 730 nm.

10 2. The device of claim 1, wherein substantially the entire bottom surface has a

reflectivity of less than about 12 percent at between about 600 and 730 nm.

3. The device of claim 1, wherein the aperture is suitable for receiving a fluid
volume of less than or equal to about 5 pl.

15
4, The device of claim 1, 2, or 3, further comprising:

a.) alongitudinal axis, a distal edge substantially transverse to the
longitudinal axis and configured of insertion into a measurement instrument having
an alignment member; and

20 b.) an alignment notch formed in the distal edge for engagement with the
alignment member and comprising opposing edges wherein at least a portion of the

opposing edges is in substantially parallel relation to the longitudinal axis.

5. A test device, comprising:
25 a.) a support member defining a longitudinal axis and comprising:
i.) atop surface, a bottom surface and an aperture therethrough;
ii.) a distal edge substantially transverse to the longitudinal axis and
configured for insertion into a measurement instrument; and
iii.) alignment notch formed in the distal edge for engagement with
30 an alignment member of the measuring device and comprising
opposing edges wherein at least a portion of the opposing edges is in

substantially parallel relation to the longitudinal axis; and
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reflectivity of less than about 12 percent at between about 600 and 730 nm.

6. The device of claim 5, wherein substantially the entire bottom surface has a
reflectivity of less than about 12 percent at between about 600 and 730 nm.

10
7. The device of claim 5, wherein the aperture is suitable for receiving a fluid

volume of less than or equal to about 5 pl.

8. The test device of claim 5, 6, or 7, wherein the opposing edges comprise at
15 least three portions wherein two of the three portions of the opposing edges are in

angular relation to the longitudinal axis.

9. The test device of claim 5, 6, or 7, wherein the portion of the opposing edges
in substantially parallel relation is located in between the two portions of the

20 opposing edges in angular relation to the longitudinal axis.

10. A system for measuring the concentration of at least one analyte in a fluid,
comprising
a.) at least one test strip comprising a support comprising a top surface, a
25 bottom surface and an aperture therethrough; and
b.) a colorimeter
wherein at least a portion of the bottom surface surrounding the aperture has a

reflectivity of less than about 12 percent at between about 600 and 730 nm.

30
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11.  The system of claim 10, wherein the support member further comprises a

substantially obround-shaped aperture for receiving a volume of less than or equal to

about 5 pl of the fluid

12.  The system of claim 12, wherein the support member further comprises an

alignment notch comprising opposing parallel edges.



