COLORI METRI C TEST DEVI CE W TH REDUCED ERRCOR Fi el d of the Invention 5 The
invention relates to test devices useful in colorinetric anal yte

determ nation. In particular, the invention provides a colorinmetric 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 chenm 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 neters that determ ne bl ood gl ucose | evels based on col or changes
induced in the test strip by the reactionlof bl ood gl ucose and enzynes
within the strip's test site. Fig | depicts a known test device 10 with

aperture 14 in support 12 into which Clgerture 14 a sagple |%gglaced
Reagent pad 11, typi caPLPRIMEEREpRESTDENEE WITHRED QBi t abl e

reagent, underlies aperture 14 for purposes of analyte testing. 20 Light is
refl ected and neasured on the opposkgﬁ iqgiof ad 11 to that which the
sanple is applied. In performng co ¢ fur enent s, conponents such

as red blogd cel] e iRioh kil tmtgwleééﬁeﬁn%%Bloh%t nt nust be

filtered out In 2 evi ces, such as shown In , ter ng nmeans is
used to ensur defelainatibe. i panticullaeah:fhlmgnmdilepm&'ahdsra&thSﬂrﬂteeslfdet/h:e ineagent
pad is substantially free of RBCs. Further, it |s desirabl e that the
presence of RBtichsddeasha PRHIIIRIINAEEHEF S SuRRRST t5pf a reflectivity that will not

interfere with the meter’s error detecting means thus facilitating 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
con'taining a suitable reagent, underlies aperture 14 for purposes of analyte testing.
20 Light is reflected and measured on the oppdsite 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 1s 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.



their presence can be neasured and corrected for by taking a neasurenent at
a wavel ength of approximately 700 nm 2 Recently, calorinetric nmeters and
testing devices useful therewith have been devel oped that use a smaller
sanple of blood than is required for testing in 5 previously avail able
systens. Due to the smaller sanple size, it is desirable to reduce the
aperture on the testing device. However, it has been discovered that a
portion of the light reflected back during neasuring of RBCs at 700 ri m may
be due to the area of the testing device's support that surrounds the
aperture. This may cause the reflectance at 700 nmto be higher than that
for RBCs if the surrounding io support material is nore reflective than the
RBCs. This result is disadvantageous because it adversely affects the
neter's error detecting schenme. Thus, a need 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 devi Qecshtly,fwlénmemicinetersking testingsienicps asefvl therewfitht ayelbets om

S o plan vi ew G aOBiANEH P SHOGEIABALe SHblodL B FautFS faGEIR/BnL i on. 25
Detail ed Descri B}év%s?y abdifbl VR DA B 8he& el TBR R sirable to
reduce the aperture on the testing device. However, it has been discovered that a
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 surrounding
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 colorimeters 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 pl. Thus, in

one embodiment the invention provides a testing device comprising,



The present invention provides testing devices useful in colorineteric
measurenents of analytes, as well as nethods for their use and production,
in which 30 at |l east a portion of the device's support is of a reflectivity
that will not interfere wth the neter's error detecting nmeans. The
invention may find particular utility in the testing of small sanple

vol umes, or of sanples of |less than about 5 |. Thus, in one enbodi nent the
i nvention provides a testing device conprising, 3 consisting essentially or,
and consi sting of a support conprising, consisting essentially of, and
consisting of a top surface, a bottom surface and an aperture 5

t heret hrough, 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 wde variety of to colorineters. However, the invention may find
particular utility in neters 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 theiconsisting ectspetsalbyorr éﬂ‘b?‘éﬁ@éng Tha Sumﬁéh@m@w&m;pomnﬁ@ng urt her

particular utilit 0 rlneters n_suc of |ess
t han about 5 zf‘fselré'ah)é@g’ n% o?ﬂét"fge% 3 10RvH %8 Ei}ﬁtg Wgaﬁ ’Bér of any
shape, but prefgtakbien iRkreis b neast alﬁanlﬁsrgoftzeIbaaslﬂmueﬁa@éis@r&fnehﬁgrﬂh%d

enmbodi ment ‘of the invention. As shown, test strip 20 has support 21 with a

top surface (rapbrtmhdmﬁ)a,reﬁcnttvmtmosftlmﬁdw apayt bhperaent ag petvwiean ab@ut G0earedt hr ough
(not shown). ‘I;Bﬁ aperture overlies reagent pad 25. 20 The entire bottom
surface 23 of ﬁ’ﬁ‘grt 21, and preferably the entirety of support 21

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 pl is used. |

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

strip. InFig. 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 entirety 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
25 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, it 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.



has a reflectivity of |less than about 12 percent at between about 600 and
730 run, Fig. 3 depicts an alternative enbodi nent of the invention. In Fig.
3 is depicted test device 30 fromwhich the reagent pad is renoved. Area 35
25 surroundi ng aperture 34 is depicted, area 35 having a reflectance of |ess
than about 12 percent at between about 600 and 730 nm Preferably, area 35
is of dinmensions such that, in conbination with aperture 34, it corresponds
to the entire optical viewing area for the nmeter with which the test device
will be used. In yet another wundepicted enbodinent, the test stripis
formed of a material that is transparent to 30 light of the wavel engths used
by the colorineter. 4 In enbodinents 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 JbddiR@nRGHIVANEHenIFAl pofi Yo Pthelsifpor@isest thBiedp@dachi eved
by any conveni ent neans including, without limtation, printing a suitably

col ored ink ontfiectiveyatheanaterai foaningthat pootien eﬂth;escpp@mnmy itshi beafelze or
coloring the materjal, fromwhich the s rt will bhe.made. For.ex |l e

col orant nay WesiERdFedce bVt P AR RS ¢ Lﬁgqg‘gesgﬁ%imﬁfﬁfé:&vi% RN asqlféeé(f’@ng
material 1o f (o ollaldSoSHARRE Helfd rbifeck RHRR1I bERARHBROCbRorBSIthe (1 the
devi ces of the I'nvéntion may e made of any naterial that is capable of

supporting a afageatbehehiendd Iaylalny somyafifehcmeants 1yclmdg1gdmuhobtehm1tmrted into
i ncl ude,

or on a neasurlng devi ce, s.a neter eful .mater
Wi thout |im taﬂpbﬁg aﬁH’é?WﬁP&é’F‘?Hﬂﬁfﬁl‘% k}eeﬂr%au?@?@@@?&ﬁlc?lor? %ﬁCHﬁPé?Pld?ff | s a
pol yol efin, @éol@nﬁgs%%aeehsnsoﬂrwmeﬁ W ABYOR WA 1R RALeY Hof eRAGpled

pol yester, or co i nati
colorant may be added to polymer beads and extruded to form sheets of material

10 from which the support may be formed.

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,

15 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 reagent pad is
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 charactenistically 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.



thereof. More preferably, the support is fornmed froma polystyrene. The
support may be of any dinensions suitable for use with a neasurenent 20
device. Cenerally, the length di nensions are from about 15 to about 60 nun,
the width dinmensions are fromabout 5 to about 20 nm 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 elenent that may be in any
convenient formincluding, without |imtation a nenbrane, pad, or the |ike.
Typically and preferably, the reagent pad is 25 a hydrophilic porous matrix
with one or nore suitable reagents inpregnated into its pores. The reagents
may be any reagent suitable for reacting wwth the target analyte to produce
a conpound that is characteristically absorptive at a wavel ength other than
a wavel ength at which the assay nedi um substantially absorbs |light. The
reagent element is attached to the support by any conveni ent neans for
exanple by 30 use of a non-reactive adhesive. 5 The aperture in the support
over- or underlies the reagent el enent. The erture may have any suitable
confi guration incl uhagperture itolne suppart avéroor urcﬁrlmlthcr reagemj\ad¢rdente| Thept i cal |
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for aperture equals twice the arc dianeter plus
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 pl 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 vﬁll 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 45a’” and



| ength of m dsection 46 and, thus, is about 3.1 to about 6.2 nm GCenerally,
the sanple volune applied to the aperture is about 5 to about 50 | and in
the preferred 15 enbodinent is about 5 pl or |less. The device of the

i nvention preferably includes an alignnment notch at one end for aligning of
the device in the nmeasurenment instrunment with which it will be wused. In the
preferred enbodi nent of the device, and as shown in Fig. 4, the notch 20 has
opposing, mrror inmage edges that are in substantially parallel relationship
to each other and with centerline 48- In a nore preferred enbodi nent, notch
45 has three pairs of opposing edges 45a, 45b, 45a' and 45b', and 45a" and
45b". Edge segnents 45a and 45b are each set at an angle a that preferably
ranges from30 to 60 and the segnments havg | engths of about 0.5 to about
2.0 mm The distal edges of 25 45a and 45b extend laterally fromcenterline
38 for a distance, preferably about 2.0 to about 3.0 nm The distal ends
each extend | asigr akieyd fimwandtefiver the peoxdfhabeissdfaitatand4Steteaci fdmfing anabout
2.0 mm Segnents 45a’ and 45b' extend downwardly fromthe proximal ends of
45a 30 and 4Bigle Bspidle eenterlye 48dhatrrangssfserabpel 3G toprbout 6@F. The pearimel i ne

48. Segnents 453’ d”45§' ave, lengths preferably about 0.5 to about 2.0
nm Segnents %%0@36 6'n égg e‘?feé‘cﬁ:&gfl%‘fﬁ&&dﬁ?e ?g'om the proxi mal ends of 45a'
and 45b' each formng an angle Rwith centerline 48 that ranges from about
30 to about 60 . The proximal ends of 45a" and 45b" intersect at centerline
48. 5 The test devibetasf d¢ies o hthennvamiomayayblee ussddvivh arty erlgrimetror i metri ¢
I nstrunent, such as a ter, adapted gnd sui t aIbI e for measuri nt% a tf’ireget ed
anal yte in instrument, such as a meter, adapted and suitable for measuring a targeted analyte’in

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 ul, 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.



a fluid sanple including, wthout limtation, a physiological or biological
fluid sanple such as blood, interstitial fluid, or the |like. The neter
optionally, but 10 typically and preferably, includes a test device hol der
into which the device is inserted and an alignnent pin either in the device
hol der or a test device receptacle area. The alignnent notch of the test
device has a configuration for engagenent wth the alignnment pin to ensure
proper alignnment of the device upon insertion. Additionally, the notch-pin
engagenent maintains 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 wusing the test device of the
invention. Illustrative analytes include, without 20 limtation, glucose,
chol esterol, |actate, alcohol, and the like. In a nethod for use of the

devi ce of the invenkidtherRtmbolithedtitlieinventInO¥ ketaspfovidddesorhprishigz,a 1 uid
sanple. Prior to, or after, insertion of the device into a suitable
measuri ng i nstconsteting essentialbxefirphd censiptingof aanepgansmienyingfrumint rddtdedss

"hel uai ng. wi CRBE RPHED BE P s T Soma R M RFEAerGoBFS { ne

like. The sanpl@uyakURheRAthRstidm athé BlRRIHgWeick SsudRaUlindt, 4 Qrleput 50 |,
preferably ‘about 5 pl or less. The sanple is allowed to react wth the

reagent of theoludageantd the évenandt eonphinatue therdefi ect abl e product that is then
related to the anmount of analyte in the sanple by the neasurenent
instrunment. Autonmated neters for detecting and nmeasuring the product for

use with col ori et riye ias&mH vHltoe3attd flHheMBy tohsidRatif 0Bl EQlwka P! €
disclosed in U S. Patent No. 5,059,394, incorporated herein in its-entirety

by refer ence. ngn-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.



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 also may include sanpling
accessories 5 including, without limtation, a blood letting device, such a
| ancet, a control solution, and the |like, and conbinations thereof. The
invention wll be clarified further by consideration of the follow ng,
non-limting exanples. 10 Exanples Exanple | The area of the bottom
surfaces surrounding the aperture of several polystyrene test strips was
colored as follows: gray test strip marked with bl ack; 15 gray test strip
mar ked with blue; and gray test strip marked with red. Additionally,
transparent, white and black test strips wege formed. The strips were forned
by fashioning a polynmer sheet with the color band on the back side of the
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 with the standard test strip design of gray

pol ystyrene plastic was affixed to the diMewil&¢é. The resulting card was then

[ [ f ' 5 L I f % ' I i ked
[0 50 mo/dL of ncos® Ve rapr 8aeeamPRET aaft A IO IRt Bagler ghnte?

progress of st hgaCheits ?Hn25 O'EiREh Walle Y418t BRI JveF B dpsithe e D (HBSddrBasi ¢
nmeter. After approximately 45 secs. either a blood glucose reading, a

control sol utisunfaceafigray,podystyang tesUdtfips iSémps hayingbiue andblaskisotabantdedndy
the neter. There gcstijvlitEeSs c?ff legshtgarg ?E E)Eerr(]:gntda? gggr%gc{n%tgg' 6tOIBa{E) 730 nm were produced
and tested for control solution errors as in Example 1. Neither type of strip
produced control solution error messages.

10



the transparent, black and bl ack-marked gray strips, having reflectivities
of less about 12 percent at approximtely 600 to 730 nm produced one or

| ess error 30 nessages. 8 Exanple 2 A wax transfer-type conputer printer
ALPS MD 1000 thermal transfer printer 5 was used to print a 0.5 inch w de
col or band over the aperture area on the bo2tom surface of gray pol ystyrene
test strips. Strips having blue and bl ack col or bands and reflectivities of
| ess than 12 percent at approximately 600 to 730 nm were produced and
tested for control solution errors as in Exanple 1. Neither type of strip
produced contr @/ha3® ¢ihingdd ©r ror nessages. 10 9 What is clainmed is: 5 1. A
test device, conprising a support conprising a top surface, a bottom

surface and_an, apert,u here N [ el t | east a tion of the
bottom surfack surﬁﬁ%% fﬁbethg&ggggfﬁﬁgsﬁig@%% 8??2@“?@5?@5%?3R§®?"1han

about 12 per ceqirfat anahWBeuRhRereHEO0: AR 73R ahMast b Rtiod BE HkaYdtke, of ¢l ai m
1, wherein substantially the entire bottom surface has a reflectivity of

| ess t han abousurfage pereentingtherpevienbastogtle@00t yarfdesg30amabor8. | 2Theecate ui ce of

claiml1, wherein the aperture. i s suitable for receiving a fluid volunme of
| ess than or € megxﬁﬁgéﬁagdgppnfg 4. The device of claim1, 2, or 3,

further conprising:

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 pul.

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 system for measuring the concentration of at least one anélytc in a fluid,
comprising
a.) at least one test strip comprising a support compn'sihg a top surface, a
25  Dbottom surface and an aperture therethrough; and
b.) acolonmeter
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



a.) a longitudinal axis, a distal edge substantially transverse to the

| ongi tudi nal axis and configured of insertion into a neasurenment instrument
having an alignnment nmenber; and 20 b.) an alignnment notch forned in the

di stal edge for engagenent with the al i gnnment nenber and conpri sing
opposi ng edges wherein at |east a portion of the opposing edges is in
substantially parallel relation to the longitudinal axis. 5. A systemfor
measuring the concentration of at |east one analyte in a fluid, conprising
a.) at least one test strip conprising a support conprising a top surface, a
25 bottom surface and an aperture therethrough; and b.) a colorineter
wherein at | east a portion of the bottom surface surroundi ng the aperture
has a reflectivity of |ess than about 12 !fercent at between about 600 and
730 run. 30 to 6. The systemof claim5, wherein the support nenber Father
conprises a substantially obround-shaped aperture for receiving a volune of
less than or egual e sphoilorBidih O Wieif i dofor ALY Lol aldnD

6, wherein the support member further conprlses an alignnment not

conpri si ng oppadktg:ipy abdoehd-edges!. aperture for receiving a volume of less than or equal to

“about 5 ul of the fluid

e

7. The system of claim S or 6, wherein the support member further comprises an

alignment notch comprising opposing parallel edges.



