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y TEST STRIP W TH CLEAR BASE SUPPORT LAYER FOR VI SUAL PERCEPTION OF A LIQUID
SAMPLE DURI NG APPLI CATION 1. Field of the Invention [0001] The present

i nvention relates, in general, to analytical test devices and, in
iparticular, to test strips for the detection of an analyte. 2. Description
of the Related Art [0002] Various test strips have been devel oped for
detecting the presence and/or the concentration of certain analytes in a

| i quid sanpl e and/or chem cal properties (e.g., pH or alkalinity) of a
liquid sanple. Such test strips can be used for the detection of, for
exanpl e, glucose, chol esterol, proteins, ketones, phenylal anine or enzynes

in a blood, urine or FR$T STRIVWITH CLEAREBASE SUPPORSLAYBRCAl | y i ncl ude

one or nore r =] )

Faci 11 tate.  nEORpsyAt PeRrEpfionf 8GR SRUPRE GRS R CATION
property. For exanple, U S. Patent No. 6,162,397, which is fully

I ncorporated herein by reference, describes a visual blood glucose test
strip with two It Fagestthé Tvempaat ed menbranes. Such reagent-i npregnat ed

menbranes cgntain r ents that. react with bl ood gl.ucose to formvisibly
di f ferent C@P'iﬁs Fuﬁ%@F““H'Qg‘?S’F'P’bfel?"é?fs‘“&F“"c'ﬁ'n(?é‘ﬁi’l%‘ﬁgpﬁtdég’f’esﬁ“f”i‘Bs and

their reagent pq;.dﬁicalagtmgish-@bmmemetda&n of RAtasdNte NOS. 4, 900, 666, 5,902, 731
and 5, 304, 468, each of which is hereby fully incorporated by reference.
[ 0003] Typical nonitoring systens for the detection of an analyte in, or

chem cal property lféfscri@oﬁbﬂﬁéﬁeiﬁéﬁﬂhe include a device, such as a portable
an

hand- hel d neter, —test strip to which the liquid sanple (e.g., a
whol e bl 0odl®88pl e) Verieyspest steips lppe besadpyaloped fiur detedtingdhe presepgecandioedie n

tandem to det | i ean i
andem t o det eCte,qldy h%ﬁ&rﬁﬁ%ﬂ%g fild l?:[gl d Sml wﬁfgﬂnﬁﬁyﬁgﬁﬁnes %FB?H

concentration) or other characteristic .g., prot e an
| nt er nati onal N&F plsalinity) plovliquic sample; Qg tegs Strips, ean) e ysedfos thergetectior et fefevi ce

typical l'y measurgsndle, McBREEoYesRiol HrRBiRE, keBResObhehNEIahiRS br ilkfrhd} if & bldod, AN
optical reflectance, optical transmttance 1
urine or saliva sample. These test strips typically include one or more reagent pads
(e.g., a reagent-impregnated membrane) that facilitate the detection of the analyte
concentration or chemical property. For example, U.S. Patent No. 6,162,397, which is
fully incorporated herein by reference, describes a visual blood glucose test strip with
two reagent-impregnated membranes. Such reagent-impregnated membranes contain
reagents that react with blood glucose to form visibly different colors. Further
descriptions of conventional test strips and their reagent pads are available in U.S.
Patent Nos. 4,900,666, 5,902,731 and 5,304,468, each of which is hereby fully

incorporated by reference.

10003] N for the defection of e i hemical

property of, a liquid sample include a device, such as a portable hand-held meter, and a
test strip to which the liquid sampie (e.g., a whole blood sample) is applied. The device
and test strip are used in tandem to detect an analyte concentration (e.g., blood glucose
concentration) or other characteristic (e.g., prothrombin time and/or International

Normalization Ratio {INR]) of the liquid sample. The device typically measures a

property or properties of the test strip (e.g., an optical reflectance, optical transmittance




,Or optical absorption) and then enploys an algorithn(s) to calculate the
characteristic based on the neasured property or properties. [00041 For
the detection of blood glucose in a whole blood sanple, a blood sanple is
snost commonly expressed froma user's fingertip, where there is generally
an abundant supply of blood due to the presence of capillary bl ood
vessel s, and then applied to the reagent pad of a test strip.
Unfaqrtunately, the nerve density in the fingertips can cause significant

pain in many users. Sanplin n_alternative target sites, such as ear| obes,
pal ms, forearns anh 8p?%g%58@§ﬂ@r?f’gh’§n 5’6‘%’? i ?Pe@g‘)ﬁ&ﬁ’&(tsf té’é:al%gliaﬁé'ée hamgteristic
al ternative tar gdifasedsinttiessmemyret) propassoryedpeitiesve. However, these alternative

target sites generally have a | ess abundant supply of blood, which can
result in liquid sanples of relatively small volune. [00051 Conventiona

test strips [008d] are &@dethé detedtion of bleodglpddse intd WivlOblosdRhipiey @ bloGE sampielidi d
sanpl es are thenselves often relatively small and, therefore, difficult for
a user to mani pdPet @%W?SS%#@T éxffég?mgﬁﬁ , “ﬁ‘ﬁfﬂt&’ﬁ‘sﬁeﬂﬁﬂ]&’ a-phppdant
directly to a testpgy of flood dirtto the prebéice bERPillaRféddodsse Rl shdahedpplied to the
(commonly referred to test sStri | a relatively

as .~ofd neter" ri 0S] nQ)
| arge test strip rﬁa&ﬁmd’ﬂé of 3 tests- Eé‘g?m‘?a'\ﬂyeé@e 5?’"? H"é‘s’lq %tﬁ‘?:lﬁ’é?éﬁtﬂsé?n cause
Furthernore, use siphifRhiitaihdh imafy tsefs) Samplidgosn dMeMatve thfeRd, kRl e4HobEs, 2

liquid sanple to test strip that has been previously and conpletely
nebrted | ht o an ALK, RFEHMHEY ROEE i RTE] RUREitC hots SIS s

flpsi pg) di f }‘ i cul tsited :ﬂamdégsismiﬁv&.hﬂoml,iﬂw_ hifmnatite tafgat)ﬁgék g@{emu?/ hhvad8ss
iquid sanples to,a test str can result in excess |Iqu sampl e

Sproadi g beyond Pidarsiga ot Batt WaisB S trgitin e apPIET AT RO B he ¢ est
strip and | eadi nghi@. 2 subsequent contam nati on of an associ ated device
(e.g., a hand-held neter). [0006] Still needed in the field, therefore, is

a test strip for the detection of an analyte in aliquid sanple that is
easy to manijoo#sit e andopvenribribrstistips taedre plapted i thdapplicdtidR of imdllotlnsanp! e

Simpl e o mapaf adRtSomplgs BF Btrvessnes Bladbeg el s Mesort APt Alcan

untidy conditi omo manipalateatlowaier, veheh B uss NGt HppBah 1HRIN sample directly to a test strip
that has not been inserted into a device (commonly referred to as “off-meter” test strip
dosing), a relatively large test strip can obscure the user’s view of the liquid sample.
Furthermore, use of altemnative target sites makes the application of a liquid sample to a
test strip that has been previously and completely inserted into an associated device
(commonly referred to as “on-meter” dosing) difficult. In addition, the application of
inordinately large liquid samples to a test strip can result in excess liquid sample
spreading beyond the reagent pad, creating an untidy condition on the test strip and

leading to a subsequent contamination of an associated device (e.g., a hand-held meter).

{0006) Still needed in the field, therefore, is a test strip for the detection of an analyte
in a liquid sample that is easy to manipulate and provides for user perception of the
liquid sample during its application to the test strip. Also, the test strip shouid be

simple to manufacture and prevent excess liquid sample from creating an untidy

condition or contaminating an associated device.




i «2 SUVWARY OF THE | NVENTI ON [ 0007] Test strips for the detection of an

i analyte in a liquid sanple according to exenplary enbodi nents of the

' present invention are easy to mani pulate and provide for a user to

. .perceive a liquid sanple (e.g., a whole blood sanple that has been

" expressed froma target site) during application of the liquid sanple to
the test strip. Exenplary enbodi nents of test strips according to the
present invention are also sinple to nmanufacture and prevent excess |iquid
sanple fromcreating an untidy

C 11 ] nati ng an associ at ed
device (e.g., a hand-held netéﬁ?ﬂgﬁgggéiﬁZﬁﬁ%ﬁﬁﬁ%ﬁghyeenbodinent of a test
strip for use in the detection of an analyte (e.g., blood glucose) in a
l'iquid sanpl . 9., whol e bl ood sanpl according.to the present
i nvention i n&(’éﬁes a gr§§tém§’ﬁ 6?56*\‘?&?"39%&%&""2” é‘h‘b@‘ﬁ{‘é $EPIeAcErdog e on t he
base support | aysxemplary cwtidinenits of G preRarf inventiilard @8y R midiul @SR pRoVRROT t
| ayer in proximty to the reaggnt pad is forned of a clear materi al

t her eby enabl i ng B H4%F toRgrosvF 8 BAvid sample (9.8 whpleblpod sample that bes bage pase
support |ayer durdxp@ssoinCahigrsite) dubiRg applidatiodl of BMigRidlsamplt REthe R3AEKY. Pad.

The test strip o |on§%¢é6#$clud%§ a reservoir for restralining excess
liquid sanpl e. THEF@ IREREs 9 &PSLRS ASEPTding fo ths preanbinvension e ralsehi | i ¢

and hydrophobi ¢ gififle @ amtifactieandqdseeMURBAE liqlid¥RiplOfrom ¥reafitii@unfdy t he base
support layer that circunscribe the reagent pad [OOOQHHAnother exenpl ary

enbodi ment of a t59B4itien o Gentemnatiagan agsqciaied fleyigteitord hand-beld meleAk yie in a
|l i quid sanpl e according to the present invention includes a base support

| ayer with a raised reagent pad pl atfor a reagent pad di sposed on the
rai sed r eagewpgé]pad pIA;S‘t"F‘B‘PPIIF"yé atest siTip for yseip thedgteg ap galyie s e

support |layer. Al(elgsBRbd glucdde)ihiadiquidkarhple (DRSOWIPRBSd saftiplh) BENIRTing tBYR! S
that are in proxini%x,to t.he, rqﬁge%t pad are fornmed of a clear material
such that a user PESAItIRYeption includes appse supportiayst andafpagsppad dispossd erthe bassor ¢

and upper |ayers siportgyea Pl adgifibn, @nlesst a ?b\ﬁoil bfttié Basé SufipbR Idver ih proxieRasnt
pad. In addition,,the test . s r'%ghs @on t?ure such that the base support
| ayer and the uﬁb%ﬁeagﬁgf%ﬁd "ﬁ%’f"‘ 3 cleapmptel, therehy engbling auserte peresiksdhe t hat
I's adapted for rdifidaamnpleghrough the base support layer during application of the liquid sample to

the reagent pad. The test strip optionally includes a reservoir for restraining excess

liquid sample. The reservoir can be defined, for example, by hydrophilic and

hydrophobic regions of the base support layer or by ridges on the base support layer

that circumscribe the reagent pad.

[0009] Another exemplary embodiment of a test strip for use in the detection of an
analyte in a liquid sample according to the present invention includes a base support
layer with a raised reagent pad platform, a reagent pad disposed on the raised reagent
pad platform, and an upper layer disposed above the base support layer. At least a
portion of the base support and upper layers that are in proximity to the reagent pad are
formed of a clear material such that a user can perceive the liquid sample through the
base support and upper layers during application of the liquid sample to the reagent
pad. In addition, the test strip is configured such that the base support layer and the
upper layer define a capillary reservoir therebetween that is adapted for restraining

excess fluid sample.




.excess fluid sanple. 3 10010] Since exenplary enbodi nents of test strips
according to the present invention are configured such that a user can
perceive the liquid sanple through the base support |ayer during
.application of the liquid sanple to the reagent pad, the test strips are
easily manipulated. In addition, since a user's view of the liquid sanple
IS not obscured by the test strip itself, test strips according to the
present invention can be of a relatively I|arge and easily manipul at ed
size. Furthernore, certain exenplary enbodi nents of the present invention
I nclude a reservoir that prevents excess liquid sanple fromcreating an
untidy condi 00y or c6Shkaatenplaryemarlimasositat atdporvording (ethg preséht haasliohe! d

nmeter). Finally, test stri according to. exenpl ary emhodi ts of the
resent i nvont | o FREEGHAEE AR el S bstsaie S TR sAmER deouhihe fasd sippor
thgr eLgr e, easil y?]ymmuﬁ@appnoeﬁbmtmmuimm}eaa'ﬂieeeagemrpuazmﬁej teﬁ@irify\abebﬁl_fyed
and enbossi ng techniques. BRI EF DESCRI PT| ON OF, THE DRAW NGS [ 00111 A better
under st andi ng of Wﬁ?&’%ﬂé"&t J‘i‘gﬂsdl'zté?ﬂds"écﬁ\?éﬁ?rég"é%w 8?{1"'-? E‘é“’?)?"é‘g’é‘?\’? “L SAFSIRY  wi I |
be obtained by r eliecte e ifself, kd3estiiyl dcCorling ik plebentlind@fion caf beT atrél@iveBet S

forth illustrative enbodjnments, in.which the principles of the invention
are utilized, andoFEHE Ry RRRMATHS T SUIRGEOrpterigy e HIP A mbadiopRs of B, and

113 are sinplifi egkspfinpaido iNcduddideivda thit puvents OZER tiqlid 8hiple fomareatifs t
strip according to an, exe Iany enbodj.nent of .t he P@gfent invention;ﬁ%00131

FIG 2 is a sinpPPPrly 9Bfiien orsqmigmingtinganassocinle eg-3depd-peld mseei ve a
| i gugg sanpl e t PIF?MQ% t&dﬂ@tﬁb@ﬁizor_&ggit@g}&fnpﬁl}@&nbddﬁn%ﬂﬂ%pr%s@ﬂ]iﬂqenﬁ'drps- “3A

an are sinplified tap. a i de, vi ews, respectiv , Qf a test strip
Rccor di ng to anotHutie 2 REEL Py eh SRR AR Aite ML, il ABHEBRERA. [ 0015
FI Gs. 4A and 4B asifigJomgxhinbleadnienfiom deb-biked undethossinsRetiqués! y, of a test
strip according to yet another exenplary enbodi nent of the present

i nvention; [0016] FIGs. 5A and 5B are sinplified top and side views,
respectively, of a test sStBRIEF BESCRIFTION OFYEHE DRAWENGSxenpl ary

enbodi nent of the present invention;

[0011] A better understanding of the features and advantages of the present invention
will be obtained by reference to the following detailed description that sets forth
illustrative embodiments, in which the principles of the invention are utilized, and the
accompanying drawings, of which:

[0012] FIGs. 1A and 1B are simplified perspective and side views, respectively, of a
test strip according to an exemplary embodiment of the present invention;

[0013]) FIG. 2 is a simplified depiction of a manner by which a user can perceive a
liquid sample through the test strip of FIGs. 1A and 1B;

[0014] FIGs. 3A and 3B are simplified top and side views, respectively, of a test strip
according to another exempiary embodiment of the present iﬁvcntion;

[0015] FIGs. 4A and 4B are simplified top and side views, respectively, of a test strip
according to yet another exemplary embodiment of the present invention;

[0016] FIGs. 5A and 5B are simplified top and side views, respectively, of a test strip

according to yet ancother exemplary embodiment of the present invention;




4 [0017] FIG 6 is asinplified top view of a test strip according to yet
anot her exenplary enbodi nent of the present invention, wherein the base
support layer includes a hydrophilic region adjacent to the reagent pad;
,[0018] FIG 7A and 7B are sinplified top and cross-sectional side views,
respectively of a test strip according to yet another exenplary enbodi nent
of the present invention; [0019] FIG 8 is a sinplified cross-sectional
side view of a test strip according to yet another exenplary enbodi nent of

t he present | ntion rein t.he base s ort .|ayer,. includes a raised
reagent pad @Pgtform Ff%ﬁf SE|P 'ecbﬁpiv'sewa&%g?%ﬁt%f'?v‘\?@‘%tB\XF othex eXeMPEFY j p
according to an exdogienyof tergreditinvhtiaf, whEeinthe588 suppoy &yt iacludesaer ei n t he
test strip include reservoir defined by the test strip's bottom support
| ayer, upper Iaygllygrgﬁlﬁ'ilgf)%bO@radP&i?g{c’,tQTﬁﬁgﬂ‘}l/pqgrG 9B is an expl oded vi ew of
the test strjopig)f Fl GFIGAA dnd@B2le $inflifiGop sndacress hibhdl Side 91eR8 SrepRGivegnal
vi ew of the test oﬁtri of FI %\ 9A show n% a | i%ui d _sanple (LS) that has
been applied to t*h8FEYTP AEPFANE 1 ¥ 3aqtheE cxemplay cmbadiment f the; pegpent dnveptiony, of
the test striopi®gf FI GFIGA iva siplifiech@ebs!stdiidhal side diewadflansst sfiphetofdisy olybat are
bl ocked from vi ew;, and L0024 El 9E i s a partial perspective

cross-secti onal T Fremplary embpdiment of thepresept invgationprhorpinthe bysessuppertlagsy OF

THE | NVENTI ON [ OGathded ordived ecapénit pddeplitfdriaf oughout the present specification
and for cl ea[r L]mders gi n? of the present invention, the follow ng
defini ti ons 2% herebi}.ﬁ‘g BV B BYSPEFTye il Q2 todt SEiP@Rrarding to angyemplaryhe t er m

"hydrophilic" rekmbsdimentof Hepraem e iviiertih tiie BR@iH itluded A teséfSiHidfRed N 2
contact angl e of bl’fﬁlsfs t han, 90 degrees.for an gg}ueo S Ilqw d sanpl e of

interest. [0027] 19, Stp s ROUOT SYPEBTE laver, wprst lygrand spagerlayes property of a
mat erial t hgoomgsul t SFIG) 9Bds ansxpRdéd deg bethe tesOirigisFigesa.or greater for an

aqueous | i quj anpl e l.nt er.es 0028] ..The term "highly wettable" refers
to a surf acgh@ziper t yFIg'{' 1%?'@?@%#%?%"85@?’@ OrPiﬂW t%PgEtHHPQE{G'Qﬁ‘g‘P%W’GE
| ess than appr oxialighielsympe (IC8) fiat has beart appliededuieatst stripfui d sanpl e
[0023] FIG. 9D is a simplified top view of the test strip of FIG. 9A with dashed lines
indicating feature(s) that are blocked from view; and

[0024) FIG. 9E is a partial perspective cross-sectional view of the test strip of FIG. 9A.
DETAILED DESCRIPTION OF THE INVENTION

[0025] To be consistent throughout the present specification and for clear
understanding of the present invention, the following definitions are hereby provided
for terms used therein:

[0026] The term “hydrophilic” refers to a surface property of a material that results in a
contact angle of less than 90 degrees for an aqueous liquid sample of interest.

[0027] The term “hydrophobic” refers to a surface property of a material that resuits in
a contact angle of 90 degrees or greater for an aqueous liquid sample of interest.

[0028} The term “highly wettable” refers to a surface property of a material that resuits
in a contact angle of less than approximately 30 degrees for an aqueous liquid sample

of interest.




,of interest. 5 [0029] The term "excess liquid sanple"” refers to a
portion(s) of a liquid sanple that has been applied to a test strip beyond
(i.e., in excess of) the volune of the test strip's reagent pad or that
.has otherw se not been contained with the test strip's reagent pad. [00301
The term "capillary channel" refers to a channel that, due to its geonetry
and surface properties, provides for novenent of a |iquid sanple

t heret hrough and/or therein via capillary action. [00311 FIGs. | Aand | B

are sinplifi er spegt, Iy: ' y ective of a, test strip
100 for use I?ﬁzs?he de?&%:%éﬁgﬁ&g?ég ﬁ%%ﬁ&?ew{egs%.a,poﬁqoﬂ?\d/brgq LS yopie fhat
liquid sanple (dagbeenappliedtea oitoip bepoml(ey., incrascof thetvoluair of R AFiy’s

nbodi t of th | ' t stri.p . 100 includ b
Support 1 ayer 1052804 P38 B S hcrite g€k St it o s Gt o
e al | B o sue DAl S| e g BT iae AF e dC RuGame auRaitir) dite! 102
is con :

proximty to reaé@rﬁ%ggg’ﬁ'ﬁ%ﬁ?@l# %tEOEn'e“ V%rf'enéong @%ﬂld mpi“r[f‘%ff’g’ﬁf“ﬁé?‘é’é‘y

provi ding for a theesin vie cpllarendtiona | i qui d sanpl e theret hrough during
application of the Iliquid sanple to the reagent pad. However, for
sinplified discussion and easy wunderstanding, it is assuned that base
support |aydf031d2 in Fls. baiediBwesimplified fsspettivé,and sidélvibws réspedtiREIESF a

entirely of a cl b al . 1 _Fl 2 1 sipplifjed depiction (not
to scale) of a nge%{nsgggg@m%ﬁ;tggg%ec}mgg mﬂ’@fy&%"‘\ge%g 6958?82 HrK by

vi ewi ng the |i qusanpea(sd.a winlchlghl sample) sdcoidingt6@n exBriplaigemBidithért o hon of a
liquid sanple (L - n user can r e, hold test
strip 100 such.  RgpRLERRR 1eb 8l IO nc Rt Hest Appor Boer THESH timesmusmiol o

as illustrated ' 10# (€lgsa reagetliGpreghattdpnartisard disposed ebasbppors lapaaint. | ayer

102 will then provide a clear line of sight (represented by a dashed arrow

in FIG 2) between a user's point of view (U and the liquid sanple LS
(e.g., a drd33f wholBasbkuppdit layérali02 immnfigwed sueh acst dawt & poptioncofitiRtgsd site

(T). I'Me target gj [V ' ?g et si known taQ hose
skilled in the ar ﬂ’w‘é e @?"’2‘”*925%4? i 6$%Jr 438 oried ‘?faar"é“é‘[ mafefia), eRBn whi ch
aliquid providing for a user to perceive a liquid sample therethrough during application of the
liquid sample to the reagent pad. However, for simplified discussion and easy
understanding, it is assumed that base support layer 102 in the embodiment of FIGs. 1A

and 1B is formed entirely of a clear material.

[0033] FIG. 2 is a simplified depiction (not to scale) of a manner by which a user can
perceive a liquid sample by viewing the liquid sample through test strip 100. During
application of a liquid sample (LS) to reagent pad 104, a user can, for example, hold
test strip 100 such that reagent pad 104 is directed toward the liquid sample, as
illustrated in FIG. 2. FIG. 2 depicts how a clear base support layer 102 will then
provide a clear line of sight (represented by a dashed arrow in FIG. 2) between a user’s
point of view (U) and the liquid sample LS (e.g., a drop of whole blood) that has been
expressed from a target site (T). The target site can be any suitable target site known to
those skilled in the art, such as a fingertip or foreamm target site, from which a liquid

sample has been expressed.




,sanpl e has been expressed. 6 10034] As test strip 100 approaches liquid
sanple LS and target site T, the clear base support |ayer 102 enables a
user to easily perceive the liquid sanple, regardl ess of the dinensions of
dtest strip 100. In addition, clear base support l|ayer 102 can al so enable a
user to observe a liquid sanple entering and filling the reagent pad. In
this circunstance, a user can renove the test strip fromthe target site
once the reagent pad has been filled by the liquid sanple. Test strip 100

can, therefor e of rel atiyel | arge and Il ni pul.ated si ze

W t hout risk [@?4gbscur‘%nt§§5% hs}é(?a%"?ﬂc%v?/ %9?@%‘8%?&&?4&%%%%@@%%’@%, but
non-linmting, di neppirolagerfi62 enables base toseagipopercdivaytiod lidhPsaqiple,, aphrdless ofithe 100
are a thickness ip the r e of proxi.nat el .003 t0.0.0 I nches,

width in the r an@‘é‘°%%‘°‘ﬁ%g%“t5§'po‘fb§oi"u Hdihon cidg %*ls%lﬂ’@f‘ﬂaﬁcﬁ?@%“f‘gﬂ&ab@fa 1.1
to 2.25 inches. [ieSblobsanem lidoial sampleiedteriagmidefillimsthb eagent pad. i18¢his 0 r eagent
pad 104 of test stri

100, test stri B, ]IOSQ cag@be ei ther_vi su&llgl r ead
(e.g., by conpar i 2EHTFEI% LEFLP LGV fhedpst strip diom the targef sjtegee, et oard
devi ce (e. g.,( an msmfate_eﬂyltmmq?irtehdpmmt)mﬁqoo ilm,th&?c'fcﬁ@lbe oP4 RERIVEYY I
nmeasurenent (e.g.,_an optical .r ctance, optical transmttance or optica
absorption). Suc hlh?c\??‘g%ﬂ]y Wgﬂﬂ‘ﬁﬁﬁfﬁi‘?e @T‘ﬁ“&ﬁ#‘ %Pgi?é‘?’ﬂ%ﬂ PELS WER A e ligud pe
acconpl i shed, if sispler Aypiciloughlitiing, ditpisions fdralyectaseléidport RyérNO2 of test
appl i cat i on of a T CAEaReest B ef BaP B0 Bsber Y B dRS ifeshmitin ser
to visually veri ftie smnghofd 25ab 0160 tithesgd a(ligGh tepirigenal )i Yo 2 e sRAGUPPOT t
| ayer 1 02 can be formed entirely of a clear material (as discussed above

with respect to FIGs. 1A |B and 2) to provide for maxi mum maneuverability
and ease of [0935] Al t efOna¢ ihe dihyid samplyha bear dpplied 1ofredpat ad UPPSMdst $tay eoo, 102

in proximty to reagent..pad 104 need .be formed of a clear terial, as |long

as a user is ablt%&?%lp e{ggaal?abteeef “ﬁgp%gir\?"ép(rﬁ’gl’ gﬁﬁ?@%‘é‘?ﬂﬁé %@F f"ﬁ'&?o'

appl i cat : on of B Hasekted)intcdan assojated fdt\dcd@[g.,aﬂageﬂﬂed)mlid-hEﬂrm@éﬁfwh@opthalfse

support layer 1 e forned of a clea teri or a distance o

approxi mat el y O. ipr:d:p%%ﬁ%g?%laeﬁnam g(eﬁéﬁ’ ﬁ%?cgfmg?cr%’ig °pﬁ?=?é HR0ce anoptical | |

provi de a user wiabbprptive).aSichiatvisuil geading©e bpticabpropentyinttagfeidn® cahliel Ng
accomplished, if desired, through base support layer 102. In the circumstance that the
reagent pad changes color in response to the application of a liquid sample, a clear base

support layer can enable user to visually verify such a color change.

[0036] Optionally, base support layer 102 can be formed entirely of a clear material (as
discussed above with respect to FIGs. 1A, 1B and 2) to provide for maximum
mancuverability and ease of use. Alternatively, only a portion of base support layer
102 in proximity to reagent pad 104 need be formed of a clear material, as long as a
user is able to adequately perceive a liquid sample during application of the liquid
sample to the reagent pad. For example, base support layer 102 can be formed of a
clear material for a distance of approximately 0.1 inch around a perimeter of the
reagent pad and still provide a user with the ability to perceive a liquid sample during
application of such to the reagent pad. If the base is clear, they can confirm that the

membrane has change color from white to red, or whatever other color the membrane

turns when sample is applied.
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.application of such to the reagent pad. If the base is clear, they can
confirmthat the nenbrane has change color fromwhite to red, or whatever
ot her color the nenbrane turns when sanple is applied. 7 100371 Referring
.again to FIG. 1A and 1 B, base support |ayer 102 can be forned of any
suitable clear material known to those skilled in the art. Suitable clear
materials include, but are not limted to, clear polyester materials,

cl ear polycarbonate materials (e.g., 15 m | Mkrofol DE pol ycarbonate
material available from Tekra, New Berlin, Wsconsin, USA), clear acrylic
materials, clear polystyrene materials, clear fluoropolyner materials and
cl ear pol yol @037 nat eRiefekring Jefi0 3BFIGsNI A &IdEB, Ghiseduptoiayer 3% dantb¥ firegabi | Y

mani pul ate test stri ccordin 0 the resent. inventjon, it is
particularly bené‘FYE‘ﬁ%f"%fcgePr 'E’?Fﬁ'g%}k@%‘?m tﬂé'?‘@? ?l%{ﬁed}'f‘m%isé’ﬁarltlﬁ%'%é'?éﬂ““‘&support
IayF_r i_sdf or rreFI tifchideyBut aresisf fuhﬁéc&ﬁ,tclefél' pcg%(ésiéahﬁteﬁiﬂﬁ,tﬂlﬁr)é?}l?éﬁgﬁonﬁﬁmison of
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Cayer at a di ot afees TomidesiedBudt poliriurednieral ShtR frgm dekedire betiaar
Con 1 1m SUT {161 o) ar Ly o o P L qui d
sanpl e through t °W£S’&’"§é’ﬁﬁ‘ﬁ?ﬁis?’éf§?wa@’5ﬂ§w%ation of a liquid sanple
to the test strip's reagent pad. [0039] To prevent excess liquid sanple

mat eri al used to form base

from spreadi cross the test sirip, the clear
support Iaye@ 2 canlEms ﬁ@?erisﬁh@be‘ﬂwymﬂﬂlpé}fﬂﬁ}w&m&?ac@%t‘%é]“i n a

mlanner Wlni cht r en%ﬁ’s&tﬁﬁl@nﬁtﬂ?ﬁlissﬂdﬂﬁﬁl’aﬂy b&:}éﬂﬁglﬂ;&ﬂh@El@ﬁbﬁﬁeriafﬂbm@”ﬁdm%.@bas@l

cl ear pol yester base suppor r can he siliconi zed ysing conventiona
o el known ARRBITRE 8 HEialiavE 2 AR EHIBERCS crable ML fercaghen st hat
a hydr ophobi ¢ bagiquidsample(d.g.) 236 of Whollbst) @fough the isé ch lyér at B afstah@TES
into contact with tt]e t‘ﬁ§t ﬁtrirp w.ll tend to either (1) flow into the
reagent pad (rat RERIEHEY Mepsss ‘Ehr?gs‘?%/ﬂl’tglﬂﬁ‘élﬁ?‘d“%?i » O kot in theartean o
(ii) remain on tlkenduesrpeibl hd efor(test & confirnt suThciért cRrify fof HERAE Wibual pérodption

ti the Iiqui.d. l.e. f ti tidy. Lt t he test
G p i aan i [ 00hb vl BETAIS el i PO e ey i SReeH P AP non

in the art incl udo the tesf sip’s reagent pad.

[0039] To prevent excess liquid sample from spreading across the test strip, the clear
material used to form base support layer 102 can be either inherently hydrophobic or
treated in a manner which renders the base support layer hydrophobic. For example, a
clear polyester base support layer can be siliconized using conventional and well
known methods to render it hydrophobic. In the circumstance that a hydrophobic base
support layer is employed, a liquid sample that comes into contact with the test strip
will tend to either (i) flow into the reagent pad (rather than across the hydrophobic base
support layer) or (i) remain on the target site (e.g., a fingertip or foreé.nn), thus

preventing the liquid sample from creating untidy conditions on the test strip itself.

[0040] Reagent pad 104 can be any suitable reagent pad known in the art including, for
example, a colorimetric reagent pad (e.g., a colorimetric reagent-impregnated

membrane) for the detection of glucose in a whole blood sample. Suitable reagents for

incorporation in a reagent pad include, for example, colorimetric reagents based on (i) a




.exanple, a colorinmetric reagent pad (e.g., a colorinetric

reagent -i npregnated nenbrane) for the detection of glucose in a whole

bl ood sanple. Suitable reagents for incorporation in a reagent pad
.include, for exanple, colorinetric reagents based on (i) a 8 glucose

oxi dase (G0, horseradish peroxidase (HRPO), 3-nethyl-2-benzothiazolinone
hydrazone (MBTH) and di net hyl am no benzoic acid (DI\/AB) chem stry; (ii) a
GO, phenazi ne net hosulfate (PMS), and

2,2' - Di benzot hi azg

sul f oet hyl ) car ban% %‘T @[Bhorfeé"gé’h PETFislese FIRP) 3 mﬁWﬁh%‘@WP@h’é?’éﬂ"ﬂét raz
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echnol ogi es, her shur st ucose ehydr ogenase
(Gry . P and s metostifl PR it Pibspbert a%aﬂ SPRILAIE ot ared s
a single layer, isuifoshyleibaroyiphedyl}-B3t. (IB&Eﬂ%mgadwlﬂﬂhy‘eaﬂem?d@mlmm
singl e-l ayered or Jt|- r% rg Descri ptions sui tabl e
reagents and rea M%Y%a&aée"ggf |fﬁ’ @mdpéﬂféwm&chnows@eo 666,
5, 304, 468 and 6, %eis%ﬂrg,Eﬂnhh@rﬁlswwﬂf'(ni)ighﬁb@bhéh}d%ée)(asb@@gmquﬁﬁi] by
ref er ence. 0041]\YS¢J|tE%)rI%I Elgs for use as_reagent pads I ncl ude, for

I

exanple, U S. Fi Frassphpach §04is lly \Phfrsingledayer, Bds ysol f one
menbrane), Pall Bhosiyne tharecipéd pad I0M R béh sihle 13488 oF mbRi-ladbbPRadlRiaane

with a polyester nner. s Q. and a MIIl1pagre H -Fl ow Plus nenbrane
material (a rrenb%ﬁ%" 8?51‘83“4‘&’?9%%"??%3? S 475 PresgH “hUﬁklPﬁﬁﬂtNUFn)
[00421 As previ 0usi09,666,5(3082681and, 4200128 babiosBwIEEHIR Bérkby ANGincdPa mfe%

relatively Iargel_gfor easy nmani pul ati on, reagent pad 104 can still e
relatively smal | "8RG Pt ovide for the accurate detection of relatively
small volune liquid sanples (e.g., 0.5 to 1 mcroliter |liquid sanples). A

typi cal thi s for_t. reag ent ad is, for i n the range of

0.001 | nchegﬁF‘gﬁO 0105‘1“%1? E%ﬁ”a?a&ﬁ‘ﬁtpéﬁr; %ﬁ for gxamplg, kS- Figgent

pad) is in the mgammmma&mmmasm&eﬂpbmmﬁemaﬂagﬁé)tpdn%iodﬁé can

be affixed to base %{aﬁg/ lleé er YR, 2 sui tabl e neans such as a

clear pressure s&iffl aeria %508‘“ cﬂ IOt meny r"&’f}’a’? YesehinnerspRpor),

acrylic-based cl aadaMtHamﬂ-B-FkﬁmBlui meband watersl (Smembrse fohféEfrom
nitrocellulose cast on a Mylar film).

[0042] As previously discussed, although base support layer 102 can be relatively large
for easy manipulation, reagent pad 104 can still be relatively small and provide for the
accurate detection of relatively small volume liquid samples (e.g., 0.5 to 1 microliter
liquid samples). A typical thickness for the reagent pad is, for example, in the range of
0.001 inches to 0.010 inches, a typical diameter (for a circular reagent pad) is in the
range of 0.030 inches to 0.25 inches. Reagent pad 104 can be affixed to base support

layer 102 using any suitable means such as a clear pressure sensitive adhesive (e.g., a
commercially available acrylic-based clear pressure sensitive adhesive such as those

-available from Adhesives Research, Inc., Glen Rock, Pennsylvania, USA) or a clear
tape.

[0043] In the embodiment of FIGs. 1A, 1B and 2, base support layer 102 surrounds the

entire perimeter of reagent pad 104. However, once apprised of the present disclosure,




.avai |l abl e from Adhesi ves Research, Inc., G en Rock, Pennsylvania, USA) or a
clear tape. [0043] In the enbodinent of FIGs. IA |B and 2, base support

| ayer 102 surrounds the entire perinmeter of reagent pad 104. However, once
.apprised of the present disclosure, 9 one skilled in the art will recognize
that the base support |layer of test strips according to the present

I nvention need not surround the entire perineter of the reagent pad in
order to enable a user to perceive a quuid sanpl e during application of

such to the test .S Jeagent pad. [0044 FIGs A and 3B are

sinplified top angd® §ngd \‘?i%\/@g‘"ﬂé ‘% &‘ém}e Pr Qtdest strigs acceydisgo f or
the detection of tarheginabmttisvehtivnanekd mlsm@ﬁﬂm{e&nﬁﬁcﬁaﬁﬂbﬁgoﬁtﬂe feRnPpRASHNT

i nvention. Test Strl? 308 includes a b se. F | ayer., 302 and a reagent
pad 304 di sposed 4 FurPaRIGA ussdo paroglys Ufﬁﬂg‘g e dugipe pﬂk‘é‘?m“%%h%ﬁﬁ&ﬂt

| ayer 302 is confsiripXs ealgenspidh t hat at | east a portion of the base support

| ayer in proximty to the reagent pad (e.g., a portion wthin 0.1 inches
of the reagent pad) is formed of a visually clear material, thereby

enabl i ng a ume4d)t o perfmis maadkm %Isdn;ﬂmk@ahh%@élqiawg hespb&ﬁel SSRRGHEr tesk AV €T
during application. of the%tr ent rﬁlggijﬂjﬂl n the enbodi rrent of FI Gs.

3A and 3B, base SEIR398 ?" SSREEUYY prdive de the peasevit pad
304. The remaini ri@venﬁdude&sﬂimm)ﬁ@&ﬂﬁde@adasseﬂppaﬂ%yem an&Q%éJmt d%04 4A and

4B are sinplified.top.and si res ectlve yet anot her _test
strip 400 for thdl {)eg(‘,’f'f”&ﬁ"dgﬁ)ﬁ ﬁgaasﬁé‘l' 43”' %P RNy 392 Bspefigyedt o

thg present tl nveﬁﬂiotgita(tjﬁﬁhp&hbﬂ]th?ﬁ&sh&fﬂpUﬂ%?eﬁn%ﬂ)l&ﬂnWRﬁg&aéeﬂyﬁa 4:)2
and a reagen pa I S n e. pase Su ayer aSe Suppor
| ayer 402 is cong?év?g?f“g‘b hsPﬂét'“‘ﬁ'Fs"qlg%@f‘g“St%? Flf‘B‘H“’SPf?H'é“%]éf%’a%upport

| ayer in proxim tmyatérial, tliegeby @Rqting a pstd ﬁr&ﬁkﬁ&ﬂulafsarﬂplewhﬁé’basé fPport

mat eri al , therebé enabl i ng .a user tcgl gg?cel ve ljflﬂlyld sanpl e through the
base support |aydd Qgﬁﬁb‘fqné’ﬁﬁ' ff pf“?) et ofF4Gs. 134 ande
enbodi ment of FI3B$baséé\1@&dla§B‘3obaﬁmtﬁW6ndsﬁiéQifm4@&t§w3MUmﬂ§r&%ﬂn@ des

of reagent pad 4Sldes‘;l'reage‘rnepgggéuar oS|udes of reagent pad 404 are open.

[0045] FIGs. 4A and 4B are simplified top and side views, respectively, of yet another
test strip 400 for the detection of an analyte in a liquid sample according to the present
invention. Test strip 400 includes a base support layer 402 and a reagent pad 404
disposed on the base support layer. Base support layer 402 is configured such that at
least a portion of the base support layer in proximity to the reagent pad is formed of a
visually clear material, thereby enabling a user to perceive a liquid sample through the
base support layer during application of such to the reagent pad. In the embodiment of
FIGs. 4A and 4B, base support layer 402 surrounds two sides of reagent pad 404, The

remaining sides of reagent pad 404 are open.

[0046] FIGs. 5A and 5B are simplified top and side views, respectively, of still another
test strip 500 for the detection of an analyte in a liquid sample according to the present
invention. Test strip 500 includes a base support layer 502 and a reagent pad 504
disposed on an end 506 of the base support layer. Base support layer 502 is configured

such that at least a portion of the base support layer in proximity to the reagent pad is




[004x] FIGs. SA and 5B are sinplified top and side views, respectively, of
still another test strip 500 for the detection of an analyte in a liquid
sanpl e according to the present invention. Test strip 500 includes a base
.support layer 502 and a reagent pad 504 di sposed on an end 506 of the base
support |ayer. Base support layer 502 is configured such that at |east a
portion of the base support layer in proximty to the reagent pad is 10
formed of a visually clear material, thereby enabling a user to perceive a

l'i quid sanple thgou he base support |ayer ring application of such to
the reagent pad. foﬁngﬂgta V@H%E’a‘ﬁ?‘?éﬁgaﬁl’ &F@éye gﬂ%&\ﬂ“ E’Hﬁﬁ@@%d‘ﬁﬁ’éﬁmpl&yer
502 surrounds t hreéeugh tﬁefbasefsuppfo&ageﬂaurﬁ@dpﬁl%tionﬂf%uémwnidaﬂ? Irthe
reagent pad 504 is _open. {)&qé7§ In tgje/ enbodi nents_of FIGs.” 3A t hrough 5B,
the base support ‘T"é'{?g}me(?h a3 PPy base; SYRBOR dryer 302 sprpynde thave sides ofie
reagent pad. Howeresgent @il 504.aFHe rémaiRing sidB oPfeaddnpad30d & speprort layer in
proximty to the reagent pad is fornmed of a visually cl'ear materi al,

thereby allowing a user to perceive a liquid sanple through the base
support | ayefood4zjur i ng leshp kinbadimenits Of FIGHS A ihfbiaph SBARPbae bippbRtaye ANt Pad.
As described above. .the basg tEug%,ort Ig%er can onlnl%? be fornmed of a clear
material for a diReftigxsvrpundsths petimetes pbthe reagent gad. davaver, et least mportion ofithel t he
portion of the peasembgirt iyer imGoXifity @dlihe RAPerd Bhdis Bned bPa LilGaID ARG AMBRE! T

| ayer, in order t dequately provide a user with the ability to perceive
a liquid sanple &E‘?’Fqﬁgﬁaﬁﬂ‘ﬁiad’é{)’i%ﬂ“ﬁﬁ“w&ﬂ“q wupledhroughythe bass seppoftdyss] To

prevent excess | idytihglagplication of thalighla SanRetd tAORhdeRFpddO AR de&fibedibol® e’ OM
contam nating an associ at.ed devi ?ye@{gﬁédman associ at ed hand-hel d neter),
C

or otherwise cr 4% HEPEHAXFAEALRR a cleapatenial fora distanse ef, iy example,

various exenpl ar yapprokiatielfetl sichhroufid e P5roR B thé Pa¢BRbtdr QP the Mdgbifl Padadi &l VO! T
for restraining égﬁvm)vement of excess Iiegui d sanple appliéed to tflue t est

strip. Such a re 8% SERROTIAYSE 10, prgerdo paegustely prvideaservithahg akilitygo t hat i s
sufficient to regperceiveatiyiésanpld diting apFiEplich of bithith heGédgettipag ance that the
liquid sanple is a whol e bl ood sanple expressed froma fingertip or
alternate target site, the reservoir can have, for exanple, a volunetric
capacity in [08]r angeToprebent excessdiquidatimple thad Basibeé pli¢Pio% test strip from

contaminating an associated device (e.g., an associated hand-held meter), or otherwise
creating an untidy condition, test strips according to various exemplary embodiments of
the present invention include a reserveir for restraining the movement of excess liquid
sample applied to the test strip. Such a reservoir can have any suitable volumetric
capacity that is sufficient to restrain excess liquid sample. In the circumstance that the
liquid sample is a whole blood sample expressed from a fingertip or alternate target

site, the reservoir can have, for example, a volumetric capacity in the range of 5

microliters to 40 microliters.

[0049] FIG. 6 is s simplified top view of a test strip 600 for detecting an analyte in a
liquid sample according to an exemplary embodiment of the present invention. Test
strip 600 includes a base support layer 602 and a reagent pad 604 disposed on the base
support layer 602. Base support layer 602 is configured such that at least a portion of
the base support layer in proximity to the reagent pad is formed of a visually clear

material, thereby enabling a user to perceive a liquid sample through the base support
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,0049] FIG 6 is s sinplified top view of a test strip 600 for detecting an
analyte in a liquid sanple according to an exenplary enbodi nent of the
present invention. Test strip 600 includes a base support |ayer 602 and a
.,feagent pad 604 disposed on the base support |ayer 602. Base support |ayer
602 is configured such that at least a portion of the base support |ayer
in proximty to the reagent pad is fornmed of a visually clear naterial
t hereby enabling a user to perceive a liquid sanple through the base
reagent pad.

Fur e ner mor e, bas <Ok BheBBPIGER Sa0b ot Earetha PurgaoT s Sireshiapus

di sposed adj acent602 inchalegmelytdraphilicGEorn6b disposed ABjaRIAOIR reagefia BoHRA SPaced
apart fromthe rgagent ad .b drophi | i & re ions 606. 1n this enbodinent,
at least a portion or ﬁC&%B%fW a‘f‘@j‘%’ﬁ B’Béﬁed?aﬂﬁﬁ%d%bwpl’mll‘wwﬂs 92 is
visual l'y clear. [I8@5Odmbodinidng ackixwa pomioh oDkydfipBlic G i&NGﬁGQﬂ?Bﬂeisﬁp#)Bﬁ%ygp 606
serves as a reserGﬁer I Oﬁ%ﬁg&_eventi ng the uncont roI% ed spread of a liquid

sanpl e across test éstvr'ﬁuﬂ Excess liquid sanple that is applied to
reagent pad 604 is restrained within hydrophilic region 606 due to the

i nherent pr nce o he | i.quid le to be di sposed on hydrophilic
regi on 602 ﬁgﬁ%@r thaﬁ1 ?W%ﬂﬂ%‘ﬁﬁt Efﬁgpﬂd@g‘}‘c Fﬁg&e'(ﬂ?ﬁis?"i"és %é@%&otﬁﬁ and
hydr ophobi ¢ regi prevéfihgdfe unacroed>sppsall of @Yigilid SIS ARosO st RiFTBED. YSbAY any
suitable technique known ta one skilled in the art, For exanple, base
support |ayer 60 q%'gﬁﬂﬂ\lﬁ@ “?HPP?PEF?V P4 i restiingd wishigdydrophitieregion and
hydr ophi 11 ¢ 1 egi 606 &fo selisterpueptelepencd mmae%@@&@%;»h&/ﬁ@&@@@%ﬁ hgn of a

ayer o rophilic ri usi conventjona echniques (e.d.,
sp?/ayi ng o?/ prPnﬁghoé‘)dagf%é%fhﬁ?’%Op ,R‘Cafﬁ%fm?’é;saﬂ'b'dgwhﬁ'Fi'ﬁ“g’cﬁ%éﬂd and
cross-sectional yditephebiewegion 688 @E bise ¥apport layef 602&hn BORAET ustnfg%.y%ﬁi{abg 700

a base support

Tayer 709 and a R Kaua o Bl it o For Prampie, bese supportdavergErean benoc
support I?yer 70 hitiadly fomid Gomechydtophobihmbtefis] ah@l_iﬁ:ﬁ'?p!\ilﬁ% ibx?mhbge&felnﬁﬁse
support ayer i it 0.the reagent is formed of a visually
clear material, r@%‘gw@r{?’a@f’ F‘FPB‘ “(WSDSP ]"lyS’p%g'P"FQP’VB" maierig], FsipgLapysntional

t hr ough t he baseteshnques (e.d..apmyingd or prixging).

[0051) FIG. 7A and 7B are simplified top and cross-sectional side views, respectively,
of yet another test strip 700 according to the present invention. Test strip 700 includes
a base support layer 702 and a reagent pad 704 disposed on the base support layer.
Base support layer 702 is configured such that at least a portion of the base support
layer in proximity to the reagént pad is formed of a visually clear material, thereby
enabling a user to perceive a liquid sample through the base support layer during
application of such to the reagent pad.

[0052}] Test strip 700 also includes a ridge 706 that circumscribes reagent pad 704.
Circular ridge 706 is configured to prevent excess liquid sample from leaving the
vicinity of reagent pad 704 and, thereby creating an untidy condition. Circular ridge
706, therefore, serves to define a reservoir between ridge 706 and reagent pad 704.
One skilled in the art will appreciate that embodiments of test strips according to the

present invention can optionally include additional ridges.




c,application of such to the reagent pad. [0052] Test strip 700 al so includes
' aridge 706 that circunscribes reagent pad 704. Circular ridge 706 is
configured to prevent excess liquid sanple fromleaving the vicinity of
.reagent pad 704 and, thereby creating an untidy condition. G rcular ridge
706, therefore, serves to define a reservoir between ridge 706 and reagent
pad 704. One skilled in the art wll appreciate that enbodi nents of test
strips according to the present invention can optionally include
additional ridges. 12 [0053] Dinmensions for ridge 706 can be, for exanple,
a height of 0.050 inches and a base width of 0.050 inches. Ridge 706 can
be spaced ap#063From Mimgesidns fiardidge206xan de, foii sxampleea hdight b00.080ABK @nd £- 050

i nches. Ridge 70 L or upper rface 708 of base. support | ayer 702
that lies bet \Aeeﬁbarg{lgﬁ%#dg%gﬁ%%séa%@%ﬁ%ﬁf‘%P gﬁp%ﬁ'ﬂ?d%ﬁﬁip?‘i’ Z&[ll?’a
enhance the reserdistnce of, ébriekarhyle,100050dmshesn i RidgR06 ad/bi el ushes ARLET708 JF bhdai S
ci rcunstance, the res

ervgit i s.essentiall n en-faced. capillary channel
that will restraisrlllp%oxclgeé:%#'rhaﬁfe&ggtgﬁfﬂrég\ﬁﬂ*?ﬁﬁ'ﬁjo'g??ﬁmr@gg%ﬁ?“r!?e hyirgghilictes
can be forned on dnhare thepeervoirisaidity GaRtrainexeny liguid faafple Th BGHGAUMSkROW i N
the art includin e}‘eor exaggslal«‘si lbéggnbgtssi n;iﬁaggm sﬁ?&ortul ayer 702.
[0054] FIG 8 is & SPRpiPragniioanoudpred hillay ghangsldipt ol pavainmsesier ¢ est
strip 800 for tHeguiichmpleiwithirohe seserasial Bidge moanbéﬂhheu&ﬁméa:pgm&wm to
00

an exenpl ary enbqdi nent. of he present .invention. _Test strip 1 ncl udes
a base support I}Q'eapyé‘ﬁtfgwt?h’"ﬂu KLk ﬂ'Féﬁﬂ?fﬁﬂdmﬁa rB’F"‘é"Eﬁ%PﬁF@B@S‘&EB‘”ﬁ
reagent pad 804 duppedegr @82.t he rai sed reagent pad platform 803.

Furt hernore, base support |ayer 802 of test strip 800 is configured such
that at |east a portion of the base support layer in proximty to the
reagent pad [0954]or medFIG8 ina sinplifitd grossisemionataide viedd of yetupb@bytest 33800 fbr 2

t [ Laui d l.e th | t bas, t duri
aoo i cat | on_ of "¢ A debefo SR MRuide 8 Boldl marblecase R iiRe & Pbamplabiodimspin:
| 802 h } [resentd tign r TeatostrifB8® imhlies absse du abd
85(@)1)?:eir ncl udegsaaplnl_gﬁ;r ;f;;ééwr raéglg goﬂ? om;a ?gh qug?ﬁ?mg%ﬁ? i Sor "
di sposed, as illJdstrated n rh@j ; &a \i 5?%%5 Segﬁ?gﬁd'%‘s%iﬁ“gﬁ'étp%aced

apart from (i.e. platform 803. Furthermore, base support layer 802 of test strip 800 is configured such

that at least a portion of the base support layer in proximity to the reagent pad is formed
of a visually clear material, thereby enabling a user to perceive a liquid sample through

the base support layer during application of the liquid sample to the reagent pad.

[0055] Base support layer 802 has a major upper surface 806 and raised reagent pad
platform 803 includes a platform upper surface 808 on which reagent pad 804 is
disposed, as illustrated in FIG. 8. Platform upper surface can be spaced apart from (i.e.,
raised from) the major upper surface of the base support layer by, for example, a

 distance in the range of 0.020 inches to 0.20 inches, with a typical distance being 0.060
inches.

[0056] The disposition of reagent pad 804 on raised reagent pad platform 803 enhances
the ability of a user to locate reagent pad 804 via the user’s sense of touch by providing
tactile feedback to the user. If desired, test strip 800 can include at least one ridge (not
shown in FIG. 8), as described above with respect to test strip 700 (see FIGs. 7A and
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,faised from the major upper surface of the base support |ayer by, for
exanple, a distance in the range of 0.020 inches to 0.20 inches, with a
typi cal distance being 0.060 inches. [0056] The disposition of reagent pad
804 on raised reagent pad platform 803 enhances the ability of a user to

| ocate reagent pad 804 via the user's sense of touch by providing tactile
feedback to the user. If desired, test strip 800 can include at |east one
ridge (not shown in FIG 8), as described above with respect to test strip
700 (see FIGs. 7 nes a reservqgir for_resiraini
excess |iquid sa'r?p]@3 éaﬁieg%%f arr%sgw fd‘p'ﬁﬁ”"ﬁ?%’f"fcﬁﬁsﬁ\q%’g(?a@%'ﬁ Rais¢ ?ﬁ?ﬂ"@ﬁ
base support | ayeplatﬁﬁﬂ 30%can e amyae&um basb bippor ddyer 8N2eisink AAYSuitable dtnigld | | ed
in the art incl U(ilm 100571

n but Jimted t tec u
Referring to FIGs. ‘8‘1} léﬁodt el aé%éa% 3’”@?@3&"%@%"‘8 S%“%?ﬁ‘m%‘{eﬁl p 900
for detecting an anal yte in a liquid sanple (LS) accord| ng to the present
ol at for m 9030081 F eagoREea TRRE 41-2Fenetierilary rtBinert atait spadto for
platfo { mI 903 ag g gaaclztmgraa Iandlﬁzttfa 1206 ampk, (LSIlacc@lﬁfnhlt@thlc Preserdt Illﬁentﬂﬁ%mch?%?_e
suppor ayer al so u a.raise acer serves to define
a capillary reseP8fr™ @TB‘S?YSF &fze‘glp}%faﬁfﬂbeag %dqu?tgﬁﬂlrbﬁa’s"’dﬁ?ﬂe@t ePften
baseI Isupport I aydfsp%&omthd rdised edagbrtypad plABérm W3ta)i@h:€a;bpehﬁy&f906f(§éé ih hﬁ
capillary reservair. 1.in S to 13 10 i nches.
00581 Unper I ay 8P FIEE pblicassEbanavir N9 s Ml s oneroap it
reagent pad pl atéreesm Bﬁﬁeamﬁblmmél&oap&m ﬂ@&sﬁ:ﬂn@&ﬂﬁ% uidAmpiiveReer of
opening 912 is s% htI | ar han g rea tll atfo 903, .in
order to create ﬂayﬁ “p%!f' rsﬁ% p 6*’2 5‘%@‘ EF"’H’ Fesegynir
t hrough whi ch exmeaﬂlelmn;galoﬂo.emhipblesttamomeindfea.vm into capillary reservoir
910. This feature of test strip 900 is illustrated in FIG 9C, where a

drop of liquid sanple (LS) is shown on reagent pad 904 and entering
capillary r[6838fvoi r Yger lab(&(lme)ncludeiheapelﬁbg)dlzrﬁmbugﬁfwtﬁﬁhﬁlsec&éa@&paﬂne end

O vt e P L1 ar Y plaiRE] Y6 aha Febflet g RASRAoRea S iR OEr JrSenisd $12% TRy ©
larger than ralscd mgent pad platform 903, in order to create a gap 914 between
reagent pad 904 and upper layer 905 through which excess liquid sample can be drawn
into capillary reservoir 910. This feature of test strip 900 is illustrated in FIG. 9C,
where a drop of liquid sample (LS) is shown on reagent pad 904 and entering capillary

reservoir 910.

[0059] In the embodiment of FIGs. 9A-9E, one end of the capillary reservoir 910 is
opened at an end of test strip 300 to provide a vent 916 (see, in particular, FIG. 9D). In
addition, an opaque layer 918 (shown in FIG. 9E only) is disposed on top of upper
layer 906 in order to obscure a user's view of any excess liguid sample that may have
entered capillary reservoir 910. However, opaque layer 918 is spaced apart from
reagent pad 904 such that a user can perceive a liquid sample through both base support
layer 902 and upper layer 906 during application of the liquid sample to reagent pad
904. It should be noted, therefore, that at least a portion of both the base support layer

and the upper layer that are in proximity to the reagent pad is formed of a clear material
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.addi tion, an opaque |layer 918 (shown in FIG 9E only) is disposed on top of
upper layer 906 in order to obscure a user s view of any excess liquid
sanple that nay have entered capillary reservoir 910. Ho' vvever, opaque

.l ayer 918 is spaced apart from reagent pad 904 such that a user can
perceive a liquid sanple through both base support |ayer 902 and upper

| ayer 906 during application of the liquid sanple to reagent pad 904. It
shoul d be noted therefore that at least a portion of both the base

support |ayer er gLe I,n to the reagent pad
is formed of a cl g%rt er| p% elgcu%ﬁ?blﬁ ?a"?lﬁg'gq”gggﬁbﬂgersegﬁ’%qﬁé"‘??@ﬁtd
sanpl e t hrough t Heyebdsmgappipatién dfzuer toadlcreagapigrad. | ayer during application
of such to the reagent pad. [0060] One skilled in the art will recognize
that capillary reservoirs of test strips according to the present
i nvention (s[#eén)as capnt bkilisd mthﬂlrre&gﬂz@matcﬁpmla@trédeﬁoﬂeﬂf)teﬁaﬁhps be

a varie

configured of variog dj nensi on i.ned mann whi | e
str 1 i n ai i Ageras tIRe PegRCn et Fa & aplled vl ofo Phied S 500 ene

to provide for t thecorrﬂgumﬂmﬁtram)fus dinfensions Md dpfired fif Dvariety dfamniets MAOSIING a

| Faai d sanpl e vi PURETRELRI oy & el BUREAR  felo P EEE G o | i ES
the capillary ressivement oﬁhﬁuiddarhﬁlelﬁyﬁdnogliplshﬂr@mdmg@aﬂgéﬂ paJhﬁ; théeztﬁilldw ng
Pydr ophobt c. . as e el fac'e A B et e JBH SEpele vt cem i Spigptdeas
m)v]ement }/i ?hcaglohé aftye acfabnmcfuhmg ﬁkhqum‘pmmnkhomfd Hsuﬁampﬁﬂc fHmatud) THRPET
surface o e base.su ncl udi n an

surface of the ra&fsed 59‘58‘8?{?) dgglﬁ'“é °f5 W?‘?fg'tv %F%‘QW B‘ﬁ?g ydfcﬁ’ggb'c
reagent pad) and aslongasthe sapillanceesatoit b:owdgqcfer liduidraovenmeht vm&ptillhaj‘z achioh. Vﬁ to

define the capllla ese oth be equ dr o I C na one
of the surfaces G lmr%roefq;ltlt?/%%g‘p |I|3pﬁeﬁ5‘ﬂﬂﬁ%é%?%? 1L tager (e W@ of

the surfaces can absepdrvm@ﬁﬂ'lelupper pf&hr@eﬂyeagﬁﬂbﬁbﬁlﬂfoﬂthdtﬁretﬁbﬁc@éﬂ%&r I's

hydr ophobi c. [00 [l h resent disclosur one led in
the art will r ecg%dnl ?é %ﬁgoﬁdaﬁ%ger%r ?/'f?'gé' 53“?’?’ Pc?gf?nﬁiéat &EY5 %5 ’EF een a
base support | ayeaplﬁmﬂreacrvmpqmrboﬂd;ee:qwnlb' hythephilis baturp sone &€ the durfiged @nbbe
present inventi O?nopé/ h%ﬂﬁic%aﬁ?ﬂe &tﬁé@m?&c@%r%ﬁg oﬁﬁ)@scu%éeslc::% be hydrophilic (e.g.,

highly wettable) while the other is hydrophobic.

{0061] Once apprised of the present disclosure, one skilled in the art will recognize that
a capillary reservoir can be defined between a base support layer and an upper layer in
test strips according to the present invention by means other than a raised spacer. For
example, a spacer layer formed of double-sided adhesive tape can be employed to

define a capillary reservoir therein.

[0062] It should be understood that various alternatives to the embodiments of the
invention described herein may be employed in practicing the invention. It is intended
that the following claims define the scope of the invention and that structures within the

scope of these claims and their equivalents be covered thereby.
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.exanpl e, a spacer |ayer formed of doubl e-si ded adhesi ve tape can be
enployed to define a capillary reservoir therein. [00621 It shoul d be
understood that various alternatives to the enbodi nents of the invention
«described herein may be cnployed in practicing the invention. It is
intended that the follow ng clains define the scope of the invention and
that structures wthin the scope of these clains and their equival ents be
covered thereby. 15 WHAT 1S CLAIMED IS: 1. Atest strip for use in the

det ecti on of ' L liquid sanple, the test strip conprising: a
base support%@ﬁémﬂﬂgagent pad di sposed on the base support |ayer,
wherei n at Ieast a portion of the base support layer in proximty to the
reagent pad is rme o ear . r|aJ such that. a us; ercejve
e tTqub . sampl et b Quigt sFirder s 2L fsidion Sf S i p A A HRREART G4« ne
| 'i qui d sanpl eorhytisinge reagent pad. 2. The test strip of claim1, Werein the
portion of the base suppor ger fﬁ)ﬂrmed a clear materi al extends to a
di stance of at least 0.1 i ABKERPPOAYPREY cagent pad. 3. The test strip of

claim1, wherein at |east @fhag@up.-fdaﬁ@o&ti onlige Ihaéﬁppcu-pﬁ?érl | ayer is

hydrophoblc 4. The test strip.o reln t he base support, | ayer
surrounds an enti¥ felbé‘r'ﬁtbt%‘g"%t°fm3°ﬂ?“e%ﬂgm ¥ 4p prgximyy fo §tﬂp ppdyisg

claim1, wherein fohgedovTacleatipgeridl sdoﬂ}ﬂ&ltaﬂﬁb’rt:&rﬁdewwslﬁidlmuﬂﬁﬁmﬁle tieigh s er of
t he reagent pad. 6. The test stri 86 #‘g]ljﬁl (wn the base support
| ayer includes aﬁ?%’@@"?&ﬁ&ﬁﬂg%ﬂ aBP‘é? £ HAUG 3 'Ry i s
di sposed on the raised reagent pad platform 7. The test str| p of claim 6,
wherein the base supp | ayer S B Qr up er rface and t r ai %g
reagent pad pl at thS) %EF ‘thﬁ"aﬁf%ﬁ P?g’sé’ PH%""HI%W per
surface bei ngclsaaﬁardlaimmthﬁdmamofmp@sttsumﬂ&s&oﬁméfeegdaaﬁsﬂ support | ayer
by a

3. The test strip of claim 1, wherein at least one surface of the base support layer is

hydrophobic.

4. The test strip of claim 1, wherein the base support layer surrounds an entire
perimeter of the reagent pad.

5. The test strip of claim 1, wherein the base support layer partially surrounds a
perimeter of the reagent pad.

6. The test strip of claim 1, wherein the base support layer includes a raised
reagent pad platform and the reagent pad is disposed on the raised reagent pad platform.

7. The test strip of claim 6, wherein the base support layer has a major upper
surface and the raised reagent pad platform includes a platform upper surface, the platform
upper surface being spaced from the major upper surface of the base support layer by a
distance in the range 0.02 inches to 0.2 inches.

8. The test strip of claim 1 further comprising:
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+ distance in the range 0.02-inches to 0.2 inches. 8. The test strip of claim
| further conprising: 16 & Tteservoir for restrainingtexcess |iquid sanple
applied to the test strip. 9. The test strip of claim8, wherein the
Jeservoir is a capillary reservoir. 10. The test strip of claim9, wherein
the reservoir is an open-faced capillary channel. 11. The test strip of
claim8, wherein the reservoir has a volunetric capacity in the range of 5
mcroliters to 40 mcroliters. 12. The test strip of claim8, wherein the

base support |ayer incg) & hydroephi lic .region adjagcent to the reagent
pad and wherein the hy #%p Oi‘rlaff’li:%%grﬁ%"xgﬁ’s\"@gﬂtsﬂnﬁlgF*’pﬁgﬁf%@e?'fsb%voi r. 13.
The test strip of claim8 thither including at | east one ridge on the upper

surface of the bgse ort .l r. he ridge at |l.east rtially,

ci rcunmscri bi ng thg r eZ‘E,"'gE‘F{ %ot%%g%cﬁ%}m S\IAHZ'F'?F’%E? W@ewaﬁﬁé"g@ﬁ%?*’a’g’&efi ne the
reservoir. 14. The test strip of claim 13, wherein the ridge circunscribes
t he reagent pad. . e test stri. f.claim1l3, wherein the ridge defines
an open-faced capiTl aryeteéﬁ%ﬁ%%ﬁ[qlm%é?““’ﬁgmttgﬁemw'ﬁa'éf’p"(?rjg?%‘:gpl ¥t her

i ncl udi ng anchaopdr | ayer di sposed above the base support |ayer, and
wherein the reservoir is a capillary reservoir between the upper |layer and
t he base support layer. 17. The test strip of claim 16, wherein the
reservoir is defihied e ast srgmoftclaime, whelgin thekespaneihs @RoluRetrRasRachHiRRRY t

| ayer, the rj eIJ[;)ﬁin ac apart fromthe reagent pad. 17 18. A test

strip for usléag' f° 'é“"%’é?%?‘r%% é‘f'??htegf an analyze in a liquid sanple, the

test strip conprising: a base support layer with a raised reagent pad

pratform and a fLagqyl RAJ:MRIR S whtteh e b2l S3fort RHI TS nP a2 ™
region adjacent to the reagent pad and wherein the hydrophilic region serves to define the

reservoir.

13.  The test strip of claim 8 finther including at least one ridge on the upper surface
of the base support layer, the ridge at least partially circumscribing the reagent pad and
wherein the ridge serves to define the reservoir.

14.  The test strip of claim 13, wherein the ridge circumscribes the reagent pad.

15.  The test strip of claim 13, wherein the ridge defines an open-faced capillary

channel.

16.  The test strip of claim 8 further including an upper layer disposed above the
base support layer, and wherein the reservoir is a capillary reservoir between the upper layer

and the base support layer.

17.  The test strip of claim 16, wherein the reservoir is defined by at least one ridge
disposed on the base support layer, the ridge being spaced apart from the reagent pad.
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Mherein at |east a portion of the base support layer in proximty to the
reagent pad is fornmed of*a clear material such thait-a user can perceive
the liquid sanple through the base support |ayer during application of the
Jiquid sanple to the reagent pad. 19. The test strip of claim18 further
including a reservoir adapted for restraining excess fluid sanple. 20. The
test strip of claim19 further including at | east one ridge on an upper
surface of the base support layer, the ridge at |east partially
circunscribing t re . rein t.he rid serves .to define the
reservoir. 21. Ah? 'estggg#%tﬁlB?%rﬁgglem?%x%%m et %ﬁa‘r‘?i cdh? ﬁ‘ﬂ“'é?ﬁ“ﬁﬁ%l‘@&%‘ti n a
| i quid sanpl ¥Tip ¢dmprisisgt  strip conprising: a base support layer with a

rai sed reagent pad pl atfor t d di sposed on rajsed reagent pad
platform and an upper Ia%afgﬂ{pg%gg’gg‘ﬁ%’oavlglsfcﬁ@aﬁ&%@qﬂfﬁ%m’%mpayer,
wherein at |east a porti ormedgehtmdidispesesd op fieriisddayspentdad pRifolngast a portion

of the upper Ila re. .n peoximty to the.reaqgent pad are formed of
a clear material x@%%&@?%?‘ a}mﬁ’gé)rf%ggﬁ’eﬁé?%p&l@@r [ REoxImty, tethe reaggntpad i ough
the base support férepd of acicar npeeial dualy tha: a wber dan YerPiRE the Hybid Bardfle iiSughinsui d
sanple to the re . Wherein a capillar eservoir adaptgedfor
ﬁ&%g{:;ﬁﬁgae? ng.appl €< cggh Fﬁﬁ@%’{
restraini ng excess | anpl e5RPIRYMH 15 Rletp e geagent Pahnort | ayer
and the upper |ayer. 18
19.  The test strip of claim 18 further including a reservoir adapted for restraining

excess fluid sample.

20.  The test strip of claim 19 further including at least one ridge on an upper surface
of the base support layer, the ridge at least partially circumscribing the reagent pad and
wherein the ridge serves to define the reservoir.

21. A test strip for use in the determination of an analyte in a liquid sample, the test
strip comprising:

a base support layer with a raised reagent pad platform;

a reagent pad disposed on raised reagent pad platform; and

an upper layer disposed above the base support layer,
wherein at least a portion of the base support layer and at least a portion of the upper
layer that are in proximity to the reagent pad are formed of a clear material such that a
user can perceive the liquid sample through the base support layer and upper layer
during application of the liquid sample to the reagent pad, and

- wherein a capillary reservoir adapted for restraining excess fluid sample is defined

between the base support layer and the upper layer.
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