6 March 2006 1 COLORI METRI C TEST DEVI CE W TH REDUCED ERROR Fi el d ?h@#%ﬁ5006
I nvention 5 The invention relates to test devices useful in color

analyte determination. In particular, the invention provides a colorinetric
test device in which at |least a portion of the device's support is of a
‘reflectivity that will not interfere with the neter's error detecting nmeans
thus facilitating | ow sanple volune testing. 10 Background of the Invention
Colorinmetric determ nation of anal ytes, neaning chen cal and bi ochem cal
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 15 nmeters that determ ne bl ood glucose | evels based on col or changes

i nduced in the test strip by the reaction qf bl ood gl ucose and enzynes
within the strip's test site. Flg I depicts a known test device 10 with

aperture 14 in support 12 into whi sJpertu e 14 a sa e |s | aced.
Reagent pad 11, typi calq(%gw&ﬁﬁﬁ REVACEWVITHRERUE tabl e

-reagent, underlies aperture 14 for purposes of analyte testlng. 20 Light is
refl ected and neasured on the opposi lﬁg&iﬁ}g{ﬁgﬁ 11 to that which the
sanple is applied. In perforning col &ff Yl enents, conponents such

as red bloods cells fh&fvention m&tei‘iﬁﬁeétaéﬁ&seﬁs%ﬁw:ﬁ?ofoﬁ?neﬁ?@ﬁw yEent nust. be

filtered out In 25 devi ces, such as shown in , Ilteriig neans is
used to ensure ddtatmhttmxfllmmlmaum;:ﬂhenyenhm pmsdnsenmhnmctdetcstd&ee meagent
' It.is. degirable that the

Presence of RECYAEh 638 RGP OLiNG devits ubeor is StafeNPoipudatioBlagh be
measured and copipftedithhe Mbter YERY détetBRASMEARREs AlilRating low sample volume
testing.
10
Background of the Invention
Colorimetric determination of analytes, meaning chemical and biochemical
components, in body fluid samples is well known. For example, persons with
diabetes place samples of their whole blood ~on test strips that are inserted into
15 meters that determine blood glucose levels based on color changes induced in the
test strip by the reaction of blood glucose and enzymes within the strip’s test site.
Fig 1 depicts a known test device 10 with aperture 14 in support 12 into which
aperture 14 a sample is placed. Reagent pad 11, typically a hydrophilic material
conﬁining a suitable reagent, underlies aperture 14 for purposes of analyte testing.
20 Light is reflected and measured on the oppdsitc side of pad 11 to that which the

sémple 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 frec of RBCs.
F u:thc_r, 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.



wavel ength of approximately 700 run. 6 March 2006 2 Recently, c@ matche006cC
neters and testing devices useful therewth have been devel oped that use a
smal | er sanple of blood than is required for testing in 5 previously
avai | abl e systens. Due to the snmaller sanple size, it is desirable to
reduce the aperture on the testing device. However, it has been discovered
that a portion of the |ight reflected back during nmeasuring of RBCs at 700
nm may be due to the area of the testing device's support that surrounds
the aperture. This nmay cause the reflectance at 700 nmto be higher than
that for RBCs if the surrounding to support material is nore reflective than
the RBCs. This result is disadvantageous because it adversely affects the
neter's error detecting schene. Thus, a nee@ exists for a testing device
useful in colorineters that overcones this disadvantage. 15 Bri ef
Description of the Drawings FIG 1 is a perspective view of a test device of
the prior art Fig. 2 is a plan view of the bottom surface of one enbodi nent

of the test 20 devige t 2 t] ' 3 1S ' e ttom
surface of an alter a@?‘{?ghg’r%g%%ﬁa '%é}&staﬁggecftel%gg"g?ﬁ%%gﬂﬁﬁ%%ﬁ’(‘)'%l.:le ‘r‘-ii%g‘ 4

is a plan viewd{cldpéd fHa€uscetsmaleumpltiof®lodd tharl f\required fot fedting venti on. 25
Det ai | ed Description of the Invention and Preferred Enbodi nents The present

i nventi on provipedousdy availpbiraisteass. Jaus tgithe smaliar spmplersize, # is desimblatenent s of
feast & porti Rt ipEapireen Mo g aviE. BRELAE R bt GerY o
interfere portion of the light reflected back during measuring of RBCs at 700 nm may be due
to the area of the testing device’s support that surrounds the aperture. This may
cause the reflectance at 700 nm to be higher than that for RBCs if the surmrounding
10 support material is more reflective than the RBCs. This result is disadvantageous
because it adversely affects the meter’s error detecting scheme. Thus, a need exists

for a testing device useful in colonmeters that overcomes this disadvantage.

15
Brief Description of the Drawings
FIG. 1 is a perspective view of a test device of the prior art.
Fig. 2 is a plan view of the bottom surface of one embodiment of the test
20 device of the invention.
Fig. 3 is a plan view of the bottom surface of an alternative embodiment of
the device of the invention.
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 ul. Thus, in

one embodiment the invention provides a testing device comprising,



with the neter's error detecting neans. The invention may find paﬁ%icuiﬁﬁ
utility in the testing of small sanple volunes, or of sanples of Mgk 2PP%
about 5 pl. Thus, in one enbodi nent the invention provides a testing device
conprising, 6 March 2006 3 consisting 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 surrounding the aperture has a reflectivity
of | ess than about 12 percent at between about 600 and 730 urn. The test
device of the invention may be useful in any of a wide variety of to
colorineters. However, the invention may find particular utility in neters
as described in United States Patent Not 4,935, 346, 5,049,487, 5,304, 468,
5,563,042 and 5,059, 394, incorporated herein in their entireties by
reference. The invention may find fiuther particular utility in
colorineters in such neters in which a sanple of |less than about 5 pl is
used. 15 The test device of the invention nmay be of any shape, hut

preferably is gonsistinggssentially gr, andcenyagtingof ASURPt EPWPRSPSLMMSGASENt of the

I nvention. As shown.,te ! rt ' e (not
shown) , bottom&?ﬁﬂyeoéé?dgé%lsgﬁggggg%wgf?ﬁé’%ﬁhﬂ?ﬂ%m). The
aperture overl jRsethagh Whéteih 22 feaseOpartion onthebotioat sudfics sikerinkothe! support
21, and preferably the entiretyof support 21 has a reflectivity of |ess
Lhan abolt 17 peertinhasa reflscieinoCibe bargmub A2 prsont ihbeiyemn abowt§idand an
alternative en?ﬂ(gi nent of the invention. In Fig. 3 is depicted test device
30 from which MMaagent pad is rempved. Area 35 25 surrounding aperture 34
I's depicted, area 35 having a reflectance of |ess than about 12 percent at

bet ween about 600 and 730 run. Preferably, area 35 is of dinensions
The test device of the invention may be useful in any of a wide variety of

10 colorimeters. However, the invention may find particular utility in meters as
described in United States Patent Nos. 4,935,346, 5,049,487, 5,304,468, 5,563,042
and 5,059,394, incorporated herein in their entireties by reference. The invention
may find further particular utility in colorimeters in such meters in which a sample
of less than about 5 ul is used. '

15
The test device of the invention may be of any shape, but preferably is a

strip. In Fig. 2 is depicted a preferred embodiment of the invention. As shown, test
strip 20 has support 21 with a top surface (not shown), bottom surface 23, and an
aperture 24 therethrough (not shown). The aperture overlies reagent pad 25.

20 The entire bottom surface 23 of support 21, and preferably the eatirety of support 21
has a reflectivity of less than about 12 percent at between about 600 and 730 nm.

Fig. 3 depicts an altemative embodiment of the invention. In Fig. 3 is
depicted test device 30 from which the reagent pad is removed. Area 35
2s surrounding aperture 34 is depicted, area 35 having a reflectance of less than about
12 percent at between about 600 and 730 nm. Preferably, area 35 is of dimensions
such that, in combination with aperture 34, 1t corresponds to the entire optical
viewing area for the meter with which the test device will be used. In yet another
undepicted embodiment, the test strip is formed of a material that is transparent to
30 light of the wavelengths used by the colorimeter.



such that, in conmbination wth aperture 34, it corresponds to taghfn 5@
optical viewng area for the neter wwth which the test device %

In yet another undepicted enbodinent, the test strip is fornmed of a
‘material that is transparent to 30 |ight of the wavel engths used by the
colorineter. 6 March 2006 4 In enbodi ments in which only a portion of the
support is of the desired reflectivity, the material form ng that portion
of the support may itself be of the desired reflectivity or alternatively,
the desired reflectivity may be achieved by 5 coloring the area so that the
desired reflectivity will be achieved. Coloring of the area may be achieved
by any conveni ent neans including, without limtation, printing a suitably
colored ink onto the area, lam nating a col gred section on the area, or
coloring the material from which the support will be nmade. For exanpl e,

col orant may be added to pol ynmer beads and extruded to form sheets of
material 10 from whilg nibadirfepnn Whichvhl 4 portion of Hiesupperoiy dfthedesired i n t he
devices of the invention nay be nade of any nmaterial that is capable of

supporting a re@ﬂygnmwtbmm&om@nsmp@memomersugpmmm@e |h¢§€tﬂlﬁed into

or on a neasurin t

W t hout !im’taf’i’sgﬁ?,g ﬂ%‘ﬁ%@l& t?r?xaﬂn% ’r'ﬁéfi“?‘%a }f]%ér@%t? ﬂl%e r‘{dég XI |s a
pol yol efin, 5 spgbriag ti aeh ¥etiay tRrRséd &ﬂb&tﬂﬁ?pyilﬂi&chfevﬁd ColdHn YT théd

pol yester, or conbinations thereof. Mre preferably, the support is forned

hum a pol ystyrmmammhm@dtbymymevma&mmmmﬁmt tatigtor use
w th a neasurenent 0 I C the | ength _di Lons _are from
About 15 o abButtingA ol EStarefRE toie i dammitng o HoliEHT 12Bon B, oo
mm and the t hieknfcoldngdne Matéial ffoth whitlihe Suppoiiwilleunadd For eRihpR! t he
top or preferably, the bottomsurface of the support is a rea ent eI enment

that may be i ncelosantmaydeiadded toopalymetheads and extruded to form sheets .
menbr ane, l%d frorrnvtv uchltﬁekguppzﬁgnw%n%& preferably, the reagent pad S

The supports useful in the devices of the invention may be made of any
material that is capable of supporting a reagent element and is sufficiently rigid to be
inserted into or on a measuring device, such as a meter. Useful materials include,

1s without limitation, thermoplastic materials. Preferably, the material is a polyolefin,
such as a polyethylene or polypropylene, a polystyrene, a polyester, or combinations
thereof. More preferably, the support is formed from a polystyrene.

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 mgéat padis
25 ahydrophilic 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 characteristicaily 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.



25 a hydrophilic porous matrix with one or nore suitable reagents

I npregnated into its pores. The reagents nay be any reagent sui t & MeEey 206
reacting with the target analyte to produce a conpound that is
characteristically absorptive at a wavel ength other than a wavel ength at
“which the assay nmedi um substantially absorbs Iight The reagent elenent is
attached to the support by any convenient neans for exanple by 30 use of a
non-reactive adhesive. 6 March 2006 5 The aperture in the support over- or
underlies the reagent elenent. The aperture may have any suitable
configuration including, 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 bygsa straight mdsection, as shown
in Fig. 4. The aperture of Fig. 4 is deflned by top and bottonlhalf circles
or arcs 44a and 44b and m dsection 46. Arcs 44a and 44b each are defined by
a base wwdth in the range of about 3 to about 6 nm and an arc hei ght of
about 1.5 to about 3 mMm to Mdsection 46 is of the same width as the base
wi dth of arcs 44a anBhelagertireiinsthe BenppgRt overd asvgderliss the rezgent plemeat. 'Ehfge of

b 0.1 b 0.2 Th
?o?u;per t uf’ (Ca) Zla%g{}lﬁl ’E“m"@eﬂ&ﬁéqﬁﬁﬁ %ﬁ@éﬁ;&?ﬂ ‘B?@g‘r‘]‘tﬁn‘t‘e”‘%?@ﬂg’l’ﬂ’% éfc’,)'?l on
46 and, thUsfhe'&oﬁﬁ%ﬂiptéaﬂo&ﬁn@%th@hEe ”mef@%l?rtﬁb lapertird & “ohRRld®

applied to t aperture i s about 5 to about 50 and in the preferred
enbodi ment is dhatit is3wb hatvelseﬁacnrﬁh@xwd%wmbxmmduemdmoma‘ml;a

I ncl udes an ali not ch at e | i evice in .the
neasurenment in $m WWW ﬁﬂ ‘%%“P‘?B%?oﬂé@ IPHE "Bﬂﬁﬁ%’r%ﬂ“
embodi ment  of g 4464hé thidfREoR 26.S AQ¥YY4a hnli4ab @&hmaeﬂﬁé&ﬁyaﬂdmmap& ng,
mrror image edges that are in substantially parallel relationship to each

ot her and wi t h therange bf akowt § to ahout Gpmeanskanfase heightofiabdutbhto abmttahnns has

tEggge pai r | Of Lﬂﬁggc%ort]\%%g g?ﬁ\cd's‘rﬁ%c vﬁsﬁ& asﬁtggbas%% t%arcsaﬂda and 4 ang a45b"
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 ul and in the preferred

15 embodiment is about 5 ul 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 ﬁll 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 « 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 452’ 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 45a’’ and



segnents 45a and 45b are each set at an angle a that preferably r M%F%f% gm
30 to 60 and the segnents have | engths of about 0.5 to about 2. 8

di stal edges of 25 45a and 45b extend laterally fromcenterline 38 for a

di stance, preferably about 2.0 to about 3.0 mm The distal ends each extend
| aterally fromcenterline 48 a distance of about 1.0 to about 2.0 mm
Segnents 45a' and 45b' extend downwardly fromthe proximal ends of 45a 30
and 45b respectively and are substantially parallel to centerline 48.
Segnents 45a' and 45b' have lengths preferably about 0.5 to about 2.0 mm
Segnments 45a" and 6 March 2006 6 45b" extend inwardly fromthe proximal ends
of 45a' and 45b' each formng an angle (i with centerline 48 that ranges
fromabout 30 to about 60 . The proximl egds of 45a" and 45b" intersect at
centerline 48. 5 The test device of the invention may be used with any
colorinmetric instrument, such as a neter, adapted and suitable for
measuring a targbt’ecttenddhyarly from the prakimabgids afidShUatid¥fb’ eadhhfonming an
limtation, a phy5|olog|cal or b|olog|cal fluid sanple such as bl ood,

interstitial flangle B withcpaterlingds ﬁr#eraﬂ&%efrma&b?w& tp\abowy, 0 9. oThemoémly and
preferably, incl i est,devi Ider ich the device is inserted
and an al i gnneff® ?ﬁ‘t% %45% % cgteﬁ@'lgled%wor a test device receptacle
area. The ald gnment notch of the test device has a configuration for

engagenent with the alignnent Fl n to ensure proper alignnment of the device
upon i nsertion. Add'lteltcﬂhdwlwo thsln‘(m@hnma?'mmg avithanyelorimetnic t he t est

device in a subs antl IS NDiio thres t

al i gnment pin W éwscaemlete o%@?%? ‘5@ I“bgﬁ&ﬁ é:?ﬁ"g‘ﬁgd a'é’§¥‘8é"
hol der or net ep flufd y@ﬁ;sletiﬂua{mgmm&xemnaﬁoh,ea plSsislb gidaldn Bidlbgcal fluid
concentrations determ ned using the test device of the invention.

Il lustrative asahplesuch acbload intgrstitigl/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 S
to about 50 pl, preferably about 5 ul 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.



20 limtation, glucose, cholesterol, lactate, alcohol, and the like. In a
nmet hod for use of the device of the invention, the test device i§'ﬁ@60?9
for receiving a fluid sanple. Prior to, or after, insertion of the device
into a suitable nmeasuring instrunent, for exanple a neter, a quantity of
‘the fluid is applied or introduced to the device's aperture by any
conveni ent nethod including, without Iimtation, deposition, 2s injection,
wi cking, or the like. The sanple volune applied to the aperture is about 5
to about 50 pl, preferably about 5 pl or less. The sanple is allowed to
react wwth the reagent of the reagent elenent to produce a detectable
product that is then related to the anmobunt of analyte in the sanple by the
measurenent instrunent Automated neters for, detecting and neasuring the
product for use with colorinetric assays are 30 well known in the art as for
exanpl e disclosed in U S Patent No. 5,059,394, incorporated hereinin its

entirety by referency adotiéeaiboditiént ofthe AVGIRA! a RiTROpFoVRIRY cBMmpHbin
invention, a kit is provided conprising, consisting essentially of, and
consi sting of acomsisting essentialiyef, andreonsisting ofa measiwementiostnapentdadiat keastt t he

I nvention. The kit al so. may jnclude s l.i.ng accessorjes 5.including,

wi thout 11 m t atHesteRics o tehveapr chHedkit disq oA ipeugesampling aesesrasies
solution, angd t; | KCwi 3 S Liss eelice Wieh b ' il | be
clarified fussjerlnglymg?hgf ggtalt%?g%ﬁég? tlﬁe,f%{ﬁ?‘gw ng‘f’ non%%’??ﬁﬁ%‘xaml es.
10 Exanpl es BExaigtion, indthe likecanddéombieatios tlereofur f aces surroundi ng t he

aperture of several polystyrene test strips was colored as follows: gray
test strip marked with black; 1s gray test strip marked with blue; and gray

test strip nmarked Wi inGehtidf@iii bOOtifi¥d 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 uL sample of 25 % hematocnit 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.



transparent, white and bl ack test strips were formed. The strips re fﬁ*%Ed
by fashioning a polynmer sheet with the color band on the back si§la

sanpl e application port into a card. Adhesive tape was applied 20 over the
back side of the sanple application port and a reagent inpregnated nenbrane
previously calibrated wwth the standard test strip design of gray

pol ystyrene plastic was affixed to the adhesive. The resulting card was then
cut into strips for testing. A5 L sanple of 25 % hematocrit bl ood spi ked
to SO ng/dL glucose was applied to the aperture of the strip and the
progress of the chem cal 2s reaction was nonitored using a ONE TOUCH(r)
Basic neter. After approximately 45 secs. either a blood glucose reading, a
control solution reading, or aninsuffcient plood error was reported by the
meter. The results of the testing denonstrated that the transparent, black
and bl ack-marked gray strips, having reflectivities of |less about 12
percent at approximately 600 to 730 nm produced one or less error 30
nmessages. 6 March 2006 8 Exanple 2 A wax transfer-type conputer printer ALPS
MD 1000 thermal transfer printer 5 was dxample2print a 0.5 inch w de col or

Strips. Strips pavi ﬁ&\%?%ﬁ%ﬁ%—fwﬁeﬁ%%%‘pn%%@id@bWW" PR i
osted or odnt ol Uledt pRARA 0i9 HER Gide L0k bad EEr QP afBRR ARG aé‘*?'r b
produced cont r osurfact of gy mlystyrene testsinps. Smpsﬂnmmwﬁﬁﬁbﬁcklhobr bandslaadned
'S 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



1. Atest device, conprising: a.) a support nenber defining a |ongitudinal

axis and conprising: i.) a top surface, a bottomsurface and an apgeMaighe2006
therethrough; ii.) a distal edge substantially transverse to the

| ongi tudi nal axis and configured for insertion into a nmeasurenent
instrunment; and iii.) alignnment notch fornmed in the distal edge for

engagenent with an alignment nenber of the neasuring device and conprising
opposi ng edges wherein at |east a portion of the opposing edges is in

subst ant i aWhyt ipalaahédeis: rel ati on to the | ongitudinal axis; and b.) a reagent
pad fixed to the support nenber and covering the aperture, the reagent

mat eri al skl ect @defifevicEaInmhptsing:t h at | east one analyte, wherein at |east a
portion of the bottom surface surrounding the aperture has a reflectivity
of less than abm&taﬂ@pm@mﬁerdtﬁbmgmdemglwmia)ﬁ@ﬁndmminﬁ@inglm 2. The device

of claim1, wherein substantially.the entire bottom sur has a
reflectivity of Iess‘ll‘%??"éﬂb@ F’c%‘ﬁ‘l?c dgaé‘[%ﬂr % »and 730 nm
3. The device of clajm d.smgagegﬁbFaﬁmg,%ﬂ&&seétﬁyl&rrlggbansl% LRgei ving a

fluid volune of |ess %an or equa ut 5 1 t est eV| ce of
claiml, 2, or &mﬁgumdefonmshmonpmnsamgasawgmtmmncmeam Ieast t hree

portlons Wnerelntvvo ‘Lhethree rtl ns. of tn opposi n es.are in
angul ar relation to HhealigHpeRtHgf i thedistp %dﬁe f ?‘B‘éﬂ Sthe| aim 1, 2,
or 3, wherein the po g?mg; IIy parall el
relation is | ocated z|Qr{n£llﬁet V\élé%&t %P?ggk%tlo S o taﬁa%ﬁ"gg%g ng edges in

angul ar rel ation to éppesingreggésntherain s tdast a portion of the opposing edges is in

substantially parallel relation to the longitudinal axis; and

b.) areagent pad fixed to the support member and covering the aperture, the
- reagent material selected for reacting with at least one analyte,
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.

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.

4, The test device of claim 1, 2, or 3, wherein the opposing edges comprise at
least three portions wherein two of the three portions of the opposing edges are in
angular relation to the longitudinal axis.

5. The test device of claim 1, 2, or 3, wherein the portion of the opposing edges
in substantxally parallel relation is located in between the two portlons of the
opposmg edges in angular relation to the longitudinal axis.



