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transparent or translucent device to contain the biological fluid and a reagent. A change in light

absorption, reflection, or scattering of the fluid can be related to an analyte concentration in, or
property of, the fluid.

Of increasing use in many of the above described diagnostic procedures is the use of assay

20 systems made up of disposable test cards or strips and meters for reading these strips. In many of
the test cards or strips employed in these systems, fluid is introduced into the strip at one location,
e.g. a sample application site, but analyzed at another, e.g. a measurement site. In such devices,
movement of the introduced fluid from the sample application site to the measurement site is
necessary. As such, these devices require a means for moving fluid from the sample application site
25  to the measurement site.

In one class of fluidic test cards or strips that find use in the above described assay systems,
fiuid is moved through the device from the site of introduction by negative pressure, where the
negative pressure is typically provided by a compressible bladder. Such devices include those
described in U.S. Patent 3,620,676; U.S. Patent 3,640,267 and EP 0 803 288. In these types of

30  devices, the bladder must be compressed prior to application of the sample to the sample

application site of the test strip and then decompressed following application of the sample to the
sample application site.
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- OF THHS5spebe stnp evapyini\iollgwing application of the sample to the strip. The application of the

fluid sample onto the test strip is then determined from the reflectance data. Also provided are

optical meters that include optical means for obtaining reflectance data, where these optical
means include at least an irradiation source and a light detector. The subject methods and
devices find use with a variety of test strips, and are particularly suited for use with test strips

20 that include a fluid movement means, such as a compressible bladder.

BRIEF DESCRIPTION OF THE FIGURES
Fig. 1is a plan view of a test strip with which the subject methods and devices find use.

Fig. 2 is an exploded view of the device of Fig,. 1.
25 ~ Fig. 3 is a perspective view of the device of Fig. 1.
Fig. 4 is a schematic of a meter for use with a device of this invention.
Fig. 5 is a graph of data that is used to determine PT time.
Figs. 6A to 6E provide a sequential representation of the sample application detection
method of the subject invention.
30
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appended claims. It is also to be understood that the terminology employed is for the purpose

20  of describing particular embodiments, and is not intended to be limiting. Instead, the scope of
the present invention will be established by the appended claims.

In this specification and the appended claims, singular references include the plural,
unless the context clearly dictates otherwise. Unless defined otherwise, all technica! and
25  scientific terms used berein have the same meaning as commonly understood to one of

ordinary skill in the art to which this invention belongs.

METHODS
As summarized above, the subject invention provides methods for detecting the
30  application of a fluid sample onto a test strip surface when the test strip is placed in a meter,
generally an opticat meter. In other words, the subject methods provide a means for

determining the application of a fluid sample to a surface of a test strip. As such, the subject
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In many enbodi nents, the subject nethods are al so capabl e of detecting the
application of a mninmal or threshold anount of sanple to the tesﬁ ;SMN' ﬂ]ﬂ%
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subst anti afigpt continuously, if not 25 continuously, during the period of
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In many eniéRitheeptisalanetenranddnpyrian otheyembodiments the pesipd o tid raeges fiom apeiat ned
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20  sample to the test strip present in the meter. As such, the period of time over which

reflectance values are measured in obtaining the requisite reflectance data generally ranges
from about 1 minute to 2 minutes, usually from about 20 seconds to 30 seconds and more
usually from about 3 second to 5 seconds. In obtaining the requisite reflectance data,
reflectance values may be obtained periodically or substantially continuously, if not
25  continuously, during the period of time. Where the reflectance values are obtained
periodically, these values wili be obtained a minimum number of times, where the minimum
number is generally at least about 1 reading per second, usually at least about 2 readings per
second and more usually at least about 4 readings per second. In many of these embodiments,
the number of reflectance values that are obtained over a given period of time ranges from
30  about 60 to 120, usually from about 40 to 60 and more usually from about 12 to 20.
The above described reflectance data may be obtained using any convenient protocol.
In many embodiments of the subject invention, the reference data is obtained by irradiating a
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region of the optical neter occupied by the sanple application site of the
test strip when inserted into the neter and detecting reflected |ight/ANBggh
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substantially c | nuously, if not continuqgusly, over the above descri bed
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application . site of the test ;strip inserted into the neter. In these
embodi mentmeretusaallydrdnpabowg 560mh da 690ims general |y enployed. First, the

region, of the optical ter occypi.ed by the application site of the test
stripi% irradi P@ﬁ'qng&ﬁbwegméﬁswgﬁ%&ﬁ%wcgéﬁgeowmm%eb%ﬁd

reflected Lj . ' one or
nore ti rreslj,eﬂ%céglﬂh’%e%?} én%gﬁgﬁﬁmﬁ%fﬁgaﬁ F@Qﬁr%@ s{egsagﬁﬁggfg‘@engt h of

tinme for tspbstaitially comirbuddaifest cohdionkly Udve? Hbol@ddschlf@isiod bStiak! Xs from
about 250ns to 750nms and nore usually trom about 250ns to 500ns.. Next, a

t est stri pn¢mionedsghavecthe petied eftimereveswhigh neflectanse yalues an obfainefl an exsieeto

ti to.i di at d reflected light f .t he .bot t f .of th
Cost st ppicafiehusie HllanicasRls Eers o nobBhprty BoRBrIIRIAN A8 | ng

this geco g | bout
500ms o SO hetcl 855 PP Fillofing doficitvh, o iesaBRAB Loe BN ARIAAS T HATA P
f r om aboutstiyp wartdddnio Ahé meter Nethesesmbptiments, thefolicaving prdtben] fsogepérally
application site of the test strip, while the portion of the neter
conti nues 4Plo¥edadi at ed and reflected Iight fromthe bottom surface of the

this third st edispin Regforthe R bhEScoplf by W fhafRld RPN e M0
fr om aboutird Q48 with aca%m&mhgyomm@g@@ Whd muigngﬁg&mg ther e

usual ly from about 250nms to 500ns. Finally, the region of the neter
cont i Afes abserise thereof)iis aletagted gine onimuge tippps, imchding catinuouslys dusgthisfirst step.

reflect anqlehevlgrll itk of t?mg 1”or‘]t‘ﬁ{§I ﬁ%sotostSep ranges from about 250ms to 1 second, usually from about

250ms to 750ms and more usually from about 250ms to 500ms. . Next, a test strip is inserted
into the meter while the portion of the meter continues to irradiated and reflected light from
the bottom surface of the test strip is detected one or more times, including continuously,

25  during this second step. The length of time for this second step ranges from about 500ms to
2 minutes, usually from about 500ms to 1 minute and more usually from about 500ms to
750ms. Next, sample is applied to the sample application site of the test strip, while the
portion of the meter continues to irradiated and refiected light from the bottom surface of the
test strip is detected one or more times, including continuously, during this third step. The

30 length of time for this third step typically ranges from about 250ms to 1 second, usually from
about 250ms to 750ms and more usually from about 250ms to 500ms. Finally, the region of

the meter continues to be irradiated following application of the sample and reflectance values
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suitable automated data processing means, e.g. a computing means made up of suitable

= ¢D

computing hardware and software. The above comparison step yields a sample present

20  signal. In other words, following the above comparison, one obtains a reading as to whether
sample has been applied to the test strip surface, and often whether a threshold amount of the
sample is present on the step strip surface.

SYSTEMS
25 As summarized above, the above described methods find use with systems that are
made up of disposable test strips and optical meters for reading these test strips. Each of these

system components is now described in greater detail.

Test Strips
30 The test strips of the systems are fluidic devices that generally include a sample application
area; a bladder, to create a suction force to draw the sample into the device; a measurement area,

in which the sample may undergo a change in an optical parameter, such as light scattering; and a
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PCT/USO | /2 3 766 stop junction to precisely stop flow after filling the
measurement area. Preferably, the test strips are substantially triahgpk7gst
over the nwasiznemsnt area, so that the area can be illum natedisby2meé i ght
source on one side and the transmitted |ight neasured on the opposite side.
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su?t aglrse resiol i%ﬁ%@%ﬁéprl ngi ness g%%t%g%bsgﬁ&nfz&“gs ailé'?wtgighg d£§5
t hi ckness pkn viéwp offepfesdnidive Hevidkoo! ﬁﬂﬂdﬁg’grpr&ﬁd&@ﬂﬁipl&eaw Fighs réditfes

bl adder is rel eased, suction draws sanpl e through channel 16 to neasurenent

area 18, vﬁpecspe@vefvmtﬂtge ﬂglﬂ:‘l[rleprmiatnreeiagemtmlem apphlod thesample peltslara&e:t hat
18 14
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bl o, | oy 2108 B lbdder 14 s BRASHEE T Bon b 6004445 b Soriffeletd WAePEr LT,

As shomn ion ﬁngmclcﬂess Has ﬁﬂ&bl&c&ﬁ&wmd%p&iglm E&faﬂﬂp itdySlayr 36l a thitlodsasl of

nmeasurenment area 18; however, continuation of channel 16 maybe on either

or both sidew %}25§¥I@pb?ttﬂﬂtlﬁmﬁ33w 0d 89 mimnt When thi bladdes 5 rileased, isasiion dogyys

Toootl on: SambeTiopeh i 16 B B6simoet e FohiCier b ieoriins 57288825 Mot ons
i's deSCf'&Mté&s&éhmpﬁ&ﬁﬂ&n&tm1§@§1bdﬂl%@&ﬂ9§ﬁ%ﬁl§tﬁﬁoﬁinﬁh&lblaﬂﬂ&el%§lce As

shown in Fig. 2, all the above el enents are forne y cutouts in
i nt er medi qﬁd‘ahblymleéslabomammmcbdﬂmmmwchmd%aﬁdmmmmw Bydf 28.

Preferably, |ayer 24 |s .doybl e-si ded. adhesive {ape. Stop j unct .22 1S
f or red by ra%ﬂgaamtlaffﬁaﬁ I&tﬁ mﬁﬁ%%&m% be irapgpaent th the

cut out i anfj ms%éi ] d with sealing Iayer 30 and/or 32. Preferably,
as shown E stop Junc |on conprises cutouts in both layers 26 and 28,

Wi th sealing | ayedhewdln Bigsl 132, mﬂacélopﬁn&muQZfad]bmbﬁﬂddrlmﬁﬁdlﬁéhs&%mﬁ@éa | east
as w de as channel 16. Also shown i n Fi 21is an optional filter 12A to

cover sanpiSehqever, azontimation ofichanngllp may groateithes or bethgides of stppdenctien 22.0m a

\tMC])O;)I‘GO\?: god m%g&e and/ oF r”av cont ain %ﬁeﬁg‘ﬁ‘a}grf’ﬂgﬁe& gr%ﬁwgth t.he bl ood

ani sotxopi r&cﬁ&@%ﬁj’&ﬁaﬂdﬁrﬁf é‘ahii:llé ﬂbw”"st |y PringifRe oFBp&tatdor Slop lﬁﬁtIork)@e
avai | abl e from Spectral D agnosti cs, I nc., Toronto, Canada tional
refl ect or descibedrimyU.BePateMB Balsmmmorated herein by reference.

As shown in Fig, 2, all the above elements are formed by cutouts in intermediate layer 24,
sandwiched between top layer 26 and bottom layer 28. Preferably, layer 24 is double-sided
adhesive tape. Stop junction 22 is formed by an additional cutout in layer 26 and/or 28, aligned

25  with the cutout in layer 24 and sealed with sealing layer 30 and/or 32. Preferably, as shown, the

stop junction comprises cutouts in both layers 26 and 28, with sealing layers 30 and 32. Each

cutout for stop junction 22 is at least as wide as channel 16. Also shown in Fig, 2 is an optional
filter 12A to cover sample port 12. The filter may separate out red blood cells from a whole blood
sample and/or may contain a reagent to interact with the blood to provide additional information.
30 A suitable filter comprises an anisotropic membrane, preferably a polysulfone membrane of the
type available from Spectral Diagnostics, Inc., Toronto, Canada. Optiqnal reflector 18A may be




31 JAN 2005 PCT/USO1/21766 on, or adjacent to, a surface of |ayer 26 and
positioned over neasurement area 18. If the reflector is present,_the

devi ce beconmes a transfl ectance device. The device pictured in Fi 9372}Aéir?ﬂ[?5
descri bed é't%%"’i"%s preferably formed by |aninating thermopP&3{US8I/2H6ets 26
and 28 to a thernoplastic internediate |ayer 24 that has adhesive on both 5

of its surbaeradjadeneto; atsariics of lapdr 26 andpdsitioned 6vEe Ricasubdnihares 181 I thd refl@Yorbe
formed, for exanple, hy laser- or die- cuttl ng of layers 24, 26, and 28.
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adapted L oukgkgs] Ct%°\ﬂ@§”49qeydﬁma%s”“cé%§§%gapﬁl&rwveﬁéﬁis PG Bt bR el o

froma regwhith SmpidenPleak ofldbAbesivenQRBUEA ﬁlgssgﬁ?lépéﬁﬁ%ﬁ‘eﬁnt?xgie'&at I on

| ocation of a test strip when the test strip is pre n the Thi s
means for applied; whichgneans fhatthe part of thesteip that idins imkdied intathe meteois v

source and a detegtor. The |jight souyrce is a 25 source of visible light that
i s capabl e°Rﬁ““E=r"P§‘6‘F‘éﬁ é‘-‘%ﬂ“ﬁ'ﬁ%"ﬂ%l ng the reg| on of the optical neter

}[My:)r]c!aiﬁctrg\rﬁgre(s)ﬁl rom out%ﬁ%%&%@# usda y rom%h’? %(%nmto

640nm and cobiguratiatslincluderthose tiabhave: (@PAbypatschaiieh nb) MltiplePpatatielrtaturbhett

source may be errpl ed, where suitable light sources include: LED, |aser
di ode, fi |areascepdy r(é@ﬁhp msmmammmmlmmwmabm@mmcung

refl ectan sui tabl ect qr th apabl e of detecting
refl ect ed‘sl(fiﬁ“&ﬁ{e,ﬁ sé'uaures %ﬂ@?t f? o&ni’cf%l%feﬁ%?f iected, fromthe region
of the optical neter and then converting the collected fight to an

el ectrical signal. Any conveni ent detector nay be enployed, where 8
20 Meters

The optical meters of the subject systems at least inciude a means for collecting
reflectance data from a region of the optical meter that is occupied by a sample application
location of a test strip when the test strip is present in the meter. This means for collecting
reflectance data is generally made up of a light source and a detector. The light source is a

25  source of visible light that is capable of irradiating or illurminating the region of the optical
meter with light over a narrow range of wavelengths, where the wavelengths typically ranges
from about 400nm to 700nm, usuall)'r from about 500nm to 640nm and more usually from
about 550nm to 590nm. Any convenient light source may be employed, where suitable light
sources include: LED, laser diode, filtered lamp and the like. Also part of the means for

30  collecting reflectance data is a suitable detector that is capable of detecting reflected light, e.g.

specular and/or diffusely reflected, from the region of the optical meter and then converting
the collected light to an electrical signal. Any convenient detector may be employed, where
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WO 02/ 10728 3 1 JAN ZOOS PCT/USOL121766 suitable detectors include:

phot odi ode, phot odet ector, phototransistor and the like. Preferabl y-7! 1 LIAM 2005
det ecti on We2e838s AC-nodul ated to provide i nmunity from tpta/gswbeemwé noi se
and interference during use. In this inplenmentation, the light source is

urned on andbledecr HRRRECHlialiodD9Abdec ey B S SbPRRL i 1t o o5

fromthe detector, in the presence 5 er anp ctuating

noi se, hasPuefuralilprthe détectionoysiern issaCanctiidatedtd frovideiiambiity Homlthdithbiggur ce.
The "chopped" signal _with its noise is anplified and connected to the input
of a synchiUsfand ietierenes dunpgaise y e thivimplementatioos e lightrroiimeds tunedron and

SRR D5 A g Gt s
fight  SPU 6Rmidh e WABIIBHENRhudking nEisE YR HETorBPR haFe hd Bl chPUI C@ 1 S

off, the integrator si ectiron systenican Integraté the signal

for a spembdulatinglightisdurcs. Therfehappetiakignaiwith i i ieiagificdand cogicted 16 educe
noi se. A spectral . blocking filter may also be included over the detector to
reduce i nt Pf@%ﬁ%@mﬁm@mmm- | Thgisynchronoys detestoncansistsof anlimegratissans f or

bt ai ni | t t i t l. 15 [ i | ude.
S ans 't o7 o35l AP iRk er (\HC) A aFEterclEt St St cvisf Fotic gse s ©
descri bed By ehopped Bfidbirca Wh@ﬂtﬁeﬂ%ﬁ%ﬁﬂfceﬁ%%esi | % iR Fed; %ggg&g,r%fa' ly

a data processing neans, such as a conputing ans de up©o i ate
conputliOng light swvaceisafl thesotegrator sits fdie. Thendetectiog systemn caf ietegrate thidaignal for & he

ref erence and ner at i a sanple present signal. 20 The, subj ect devices

al so genewgfﬁ?%é’?gm%@g%}lgﬁﬁﬁwﬁgw g taderice agisend spgetvaice in
response t | veni ent t uat L.on ans my be
br csent . Slofkhfe GRFRLY o Uy RURR e BRI AN icRRT IR PR AT onse
to the samighe present signal. A representative neter is depicted in Fig. 4,
where a representative test strip 10 is inserted 25 into the nmeter. The

meter shown i n Iriagditignitethepbiers means forddrtaining refieotaporadida, the aibjdct ettpsalsnd
425 ad e EOPHAIY BERGE o B5eaRE kS borpnring g pbeitnondabhlo AT pibE SR
det ect or 4ithoribedRBoRDtd GHt3h a bﬁ;prés@nt sigha¢ T4 hEfs ﬁ%ﬁégeﬁtﬂﬂhr&ﬁ!ﬂ g&%

bl adder actuator 48. "The bl adder dctuator Is actuate e stri %% ect or
40 and t heneaasysuch dea eomputing eansmddsup dbapprogrzveconsputing thastwardeml a strip is
i nserted into 30,the neter and detected hy the strip detector, the bl adder

act uat or iSOTHaHH frcompagpg thsefrenpgdata fofhe sefecengeipnd gangrating aFampla Peesedyi ce
or strip isik?ﬁ[ted into the neter, the bladder actuator is

20 The subject devices also generally include a means for actuating a bladder on the
device in response to the sample present signal. Any convenient actuation means may be
present, so long as it is capable of decompressing the bladder in response to the sample
present signal.

A representative meter is depicted in Fig. 4, where a representative test strip 10 is inserted

25  into the meter. The meter shown in Fig. 4 includes strip detector 40 {(made up of LED 40a and
detector 40b), sample detector 42 (made up of light source 42a and detector 42b as described
above), measurement system 44 (tnade up of LED 44a and detector 44b), and optional heater 46.
The deyice further includes a bladder actuator 48. The bladder actuator is actuated by the strip
detector 40 and the sample detector 42, as described above, such that when a strip is inserted into

30  the meter and detected by the strip detector, the bladder actuator is depressed, and when the
sample is added to the fiuidic device or strip inserted into the meter, the bladder actuator is
withdrawn 50 as to decompress the bladder and concomitantly pull sample into the measurement

9




w thdrawn so as to deconpress the bl adder and concomtantly pull sanple into
t he neasurenent 9 WO 02/10728 3 1 JAN 2005 PCTIUSQO /21766 area gf, hﬂg
device via_the resultant negative pressure conditions. Al so pres At 2085
meter di spPBO%872% hat provides for an interface with the UBEFUSNVENFEIDS OF
USE 5 The above descri bed sanpl e detection nmethods and systens including the

s, e sl ks ol Aok et d B Bhai

meters, are suitable for use in a varlety of analytic
fluids, suthatprovides for an intenfycoiiticthensaral or hemat ol ogi cal characteristics, or
measuring the concentration in such fluids of analytes suc) "~ as proteins,
hor nones, carbohydrates, |ipids, drugs, toxins, gases, electrolytes, etc.
The 10 prQ&Eﬂ#55§05 §Eperforning t hese tests have been described in the
literature. Anbng the tests, and where they are described, are the

o} ouisng: (1) The MOIGQIRLGLEA Sirfle HelcBidPHBRAICN sy AR inchldiy hRdah8 ke 25

well): Rand, MD. et al., Blood, 88.3432 ( say:

RL. Di sor dthesysiémy mcludp disd testastrip hslderstand ite: subjetinhétars, @6 duiaOfor ek i a
Practice. Chj cagfp, ASCP Press, 1992.. (3) DRWT (Dilute Russells Viper Venom
Test): 15 YBHehr Of apalyicaltests ofhiglegicalfiuds, sudbrasidetermmingatdoqhesda) or ( 4)

T CR o Rk, iR B ek find B o catsflg iodh il pe Shabye b <
et al., BlAaGiotelR, Kérmoned LWAbhydraes, %Jst &tﬁgﬁ rioxiﬁs,'#aﬁ]ﬁ%%l %gﬁle&gd'[h /8 833

(1991); (6) APTT (Activated Parti al ronmbopl ast roctor, RR
e, b o By son bt R, o2 dnt
riplett, DA r. J. din. Path., . ; _and Kelsey, P.R

The Db, - HABIFGREEE Biey apbogches e the olioming: (RLGpmoerYie Bagypelia AdRoghODi 1
Assay): Ni : b 3) A T | obin:
Schngz:k e!t&g d%“?%%%ﬁ“&hggg?%%%%ﬁ%@%%@ﬁybg)?ﬁ%gs4|48
(9) Fact orAséay: BickaRZer Disdrder£50Throfibosls and Hefosti8$ - Clitiéd) and08hBratotd 3

(1977), ed. By Wtt, 1&%& Colorinmetric Assay for Nitric Oxide: Schm dt,
RR, et al .Pragficec{dnsaga, Pressot92 ; ARDRNY Bilute Riesssals Viygest Vienom T est):

ey CaTelS P AR AL GBI Ll bl TR
descri bed YumMRRIrbigMdRAs fgﬁém . VO %ﬁ@?}})(’g@rﬁ.%&ue&ﬂ@]sé%g%_%lsa”d

;
091356248, filed July 16, 1999, the disclosure whi ch are

i ncor por at(@#8})y(5) TPAr Assaye . Miine KnGdef 4/ Blood)36, 1768,d29D0) oarickptshbhel Newriage for
appl i catio@s uch _as thqose |listed above require no nore than routine

experi nent H83833 (1L () AP (At FriranheplastincTimg AAssdyd Rrogpe &R
sanpl e apilgh bR 8¢ Kkl SCHEBAR; 36, 8% (1961); Brandt, J.T. and Triplett, D.A. Amer. J.
20  Clin. Path, 76, 530 (1981); and Kelsey, P.R. Thromb. Haemost. 52, 172 (1984); (7) HbAlc
Assay (Glycosylated Hemoglobin Assay): Nicol, D.J. et al, Clin. Chem. 29, 1694 (1983); (8)
Total Hemoglobin: Schneck et al., Clinical Chem., 32/33, 526 (1986); and U.S. Patent 4,088,448;
(9) Factor Xa: Vinazzer, H,, Proc. Symp. Dtsch. Ges. Klin. Chem., 203 (1977), ed. By Witt,
I, (10) Colorimetric Assay for Nitric Oxide: Schmidt, H.H,, e al., Biochemica, 2, 22 (1995).

25 The above described fluid device/meter systems are particularly well suited for measuring
bicod-clotting time - “prothrombin time” or “PT time, ” as more fully described in Application
Senal Nos. 09/333765, filed June 15, 1999; and 09/356248, filed July 16, 1999, the disclosures of
which are herein incorporated by reference. The modifications needed to adapt the device for
applications such as those listed above require no more than routine experimentation.

30 In using the above systems that include the subject sample application detection means, the I
first step the user performs is to turn on the meter, thereby energizing strip detector 40, sample |
detector 42, measurement system 44, and optional heater 46. The region of the meter that is
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first step the user perforns is to turn on the neter, thereby energizing
strip detector 40, sanple detector 42, neasurenent system 44, and gthMn@bS
heat er 46.woOhe/10m2gi on of the neter that is 10 WD 02/ 10728 ILTAA/ 20606

PCTI US01121766 occupied by the portion of the test strip that includes the

andt he. doroeried Ofnp gbffoh b Ea b R FLfis H fple plosiffifend ek i -

for a basewithégitfigm light sineosd2k andihg detbcdlor d¥etis littleRsiinoTéflect2d light! thereys er t ed
t hrough the opening of the neter and into the device. Preférably,” the strip

i s not traPEyimaer f%@ﬂ&@aﬂp“mlpﬁigt 64 Vext test stripel) is gwerteddbrough theiser t ed
strip will block

| | D 40 f . det ect 40b.
pr ef er abl y°P eﬁ?@"fh’Fe I u ﬁ’ﬁ@%‘f‘#? egppégﬂs}r%a%l’ﬂ@ba“éﬁ‘tl%?éﬂal

so t hatg baggyr ng, ]mﬁ&{ r
40b t her eby sea%sé’es that a str| pﬂlﬁm&gﬁ(en I nser ey and r| ggers %(Beg%ﬁ,}é)

act uat or Apreferebyotiipistermeliiaedsier is fsrmel of A86H-tran3parer S8l o b

sigM as shown in Fig. 6B which is used to establish a "before” reading. A

neter disp WMMMMWMI%WMHMMWH

ﬁéaiﬁr;ﬂin%n%wﬁﬂéd B e ot g, s i o Setertor G2t s |
ol cati o PTERFEIEIRs com‘?‘ﬁﬁi%féf%’ REHE | Rimek Rla? 0 0 B F.”S )

6D in mdemeuw&samUammmeamlﬂepmaﬁmgeﬂMaﬁﬂmwméh&rmMm from
the tight source is absorbed 62 by the sanple 60 and the reflected ray is
theqmeasrementsequenery “ﬁm

reduced d taﬁemalamlt@dpmwtm ﬂmpiemoeraﬁa@vm The

Che sampl o G ders Bt 'sfe%ie?'ei&?gegﬁﬁb”% By i applioa e ey Bk *
si gnal of é&iﬁmseet@aaaﬂhgmrmk&vamhgceblnp&dar@eamg&mammgmmGiﬁhe;e

reflectance data as represent ed in 6E i s then conpared to a reference

t o obtai n mdistendien gewbqrbedﬂlbythsmmﬂeeﬁ%ndshamﬂmt@mlsmdncﬂdm

si gnal s. bl ad r actuator, 48 to.r ase %ge 14, Th resul tant 20 suction
in chalthel ' F‘Hﬁé‘“%ﬂﬁ H’gﬁﬁ%ﬁ@%ﬁj“@ ¢ phserved dey B on 22.
Light fro ear!h@s ;égﬁg}% i ‘?ﬁte&‘ B Ckgjﬂ% Alevitéd
noni tors {T}h transm tte rougEBte?\lgﬁsa e asﬁlet P’ ottl ngt“ﬁ

Anal ysi s otbmpdttengtmlauﬁﬂmdeteeﬁdlsmgﬂé applicatioh pruckssaescribed aboee. (A refiietameidbmas
bel ow) permts a cal culation of the PT tinme, which is displayed on the neter
di spl ay 5orepresinisddn Eig GF %hmﬂ@p@@ﬁﬁ%mfﬁweﬁeomﬁtswﬂearwg tviachc py

heat er 46. s%§ E!R h the
output fro I{d Eéig%é&? .r:t[nilllg &4§lt ctb?%irq&gylﬁﬂﬁe ood is
first zet eﬁkﬁ@hmahédaa 1@&&&5@&@1&%&@%@3@%@@1% stop jhiCtbN 2. tLigt from

i nterval A, between points and 2, the blood fills the neasurement area The

reduction m%mpmm@mmlﬁqu@ﬁmnﬂmﬁh@m ed or
absor bed bl.yhr ; egg theeslatln%leaag is 3ottmg. Angf'yms of the transmitted light as a function of time (as
described below) permits a calculation of the PT time, which is displayed on the meter display 50.
Preferably, sample temperature is maintained at about 37°C by heater 46.
25 Fig. 5 depicts a typical “clot signature” curve in which the output from assay detector 44b
is plotted as a function of time. Blood is first detected in the measurement area by 44b at time 1. _
In the time interval A, between points 1 and 2, the blood fills the measurement area. The reduction
in output during that time interval is due to light scattered or absorbed by red cells and is thus an
approximate measure of the hematocrit. At point 2, sample has filled the measurement area and is
30  at rest, its movement having been stopped by the stop junction. The red cells begin to stack up
like coins (rouleaux formation). The rouleaux effect allows increasing light transmission through

the sample (and less scattering) in the time interval between points 2 and 3. At point 3, clot
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approxi mate neasure of the hermatocrit. At point 2, sanple has filled the
nmeasurenment area and is 30 at rest, its novenent having been stoppei,b}/ tfﬂ&
stop junction- The red cells begin to stack up 1like coins (roul eau I JAN 00
f or mati on) WOPRIF | eaux effect allows increasing |ight traPRERUSEIBA6& hr ough
the sanple (and | ess scattering) in the tinme interval between points 2 and
3. At poi nforfatiod enkis tdulddx Wd&hsﬁﬂﬁoﬁ@%u%ﬂﬁ%’é&dﬁ@éfe&&%@@mﬁﬁﬁﬂﬁiim

t

ends roul eaux_ formation and transm ssion throug e sanple reaches a
maxi num TH& timean bpgalewated o shedutervalddl bstween pdvess | and? vobetBedntanddn poi nt's 1

d 3 b 3. Th fter, blood tate f | i quid,t
o ol i o Thgratty, R tnges AR G todaen il A i & o PRMTE DR e

i -sol i d. _ _ . . _ rhe
F{ br | nogentP Sihatiksde, Pt HRERLENE ofF Rl CUTa R nESRRALT nd Bl Bt

di scuss$ onwith fibriidpen by sangids cri be i nvention provides a sinple and accurate
way to identify when a fluid sanple has been applied to a tear'-4 strip.
The above described invention provides for a nunber of advantages,

i ncl udi ng: (a) o differentiate, befween fluid sanple applied

he 1Q ahilit
to a test stri phdﬁﬁ“gﬂ@m’:‘ c OY?qeﬁﬂ@@“Héiﬁéﬁftsg’,nt cthe shove dgsrsihe myention
e \ ; _ > ST . ]
2ppl | cat | op oS 8 Sine BEaCchiPhvaPlo fBLRY WABR L Y R bEER Rl AR
has been agtfipdThd dbowvb defcgided BivEntiontRoRdes fora k@berdiffadintpes, ifdladife i (A5 thet he

strip by acclident_ upon actuation; (c) the ability to operate under ‘anbient
li ghti Hg cehiliy te differentiate betwedndfuid sample appied tha testistripand other fals ttiggersubj ect
i nvention repyesepnts igni figant contributign to the art. Al publications
and pat ent 81 BeiaR shadorsgrae e b, Bpesror o b ApRlicatiendyjees near
reference hhli B abeadiny kbl L Gat:] Pl I l&m&:s ' and ',
I ndi vi duallﬂ%abil’n%iﬁgaﬂa%’ {b\g be irﬁﬁ%‘%ﬁ?%ﬁ%y re%@%%‘éﬁv%e Cl %’%&%F any
publ i cat i otw the tésbstriptte edsure thas air & 2 dpwmintd the iship byl decidgntdplon attgtich)@e) d not

be constru&glﬁg, an adm ssion that the present invention is not entitled to
antedate s ‘;Hbﬂoi Qperate HesF ambrent bgtiing sppditionswith littls or nalightoshighd. tAsesuch,

11 ot Vet SRS B PR ool o iBef & sl <t andi ng, it i

readily apparent to 25 those of ordinary skill in the art in light of the
teachings of this invention that certain changes and nodifications my be
made t her et o wi AHpublicatipns andrpptentsosited e thégsperificationsro bareinfinddiporateg pynded

cl ai ms. 12re erer?c%/a% % ezagh individual publication or patent were specifically and individually

O

indicated to be incorporated by reference. The citation of any publication is for its disclosure
20  prior to the filing date and should not be construed as an admission that the present invention
is not entitied to antedate such publication by virtue of prior invention.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it is readily apparent to
25  those of ordingry skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto without departing from the spirit or scope of the

appended claims,
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VWHAT IS CLAIMED I S: 3 1 JAN 2015 PCTIUS01121766 | . An optical neter that
can deternine when sanpl e has been applied to the surface of a test! JaNillpd
i nserted i WQW¥W728sai d meter conprising; (a) means for col [PEXIESAY21766

refl ectance data froma region of said neter occupied by a sanple

applicati oOWHATASICIAMIES3gd test strip when said test strip is present in
said neter over a period of time ranging froma tine prior to introduction

of said test strip into said optical nmeter to a time after application of

sai d sanpl e to gai d £RBphcA! ARRY HEREAPDRARS WAt sHARE RATHRA WPpHBAAS the surface
conprises: (i) a light source for irradiating said region of said neter; and

(ii) a deteFaticat sfriprinsheted anto ity suid itepatcothphisight from said region of said

nmeter; (b) neans, for conpari said_reflectance datg to.a,reference. yalue to
obtain a sanpl 42 pr dugs T cgﬂgwngarﬁﬁw)ceﬁéa%&m aregien a%%ﬂﬁ.@ﬂgf ?qcam@mm e
novenent S| : 18 ¢d : L S@@i- I ﬁéﬁﬁ

si gnal . 2%&? %%1?@%)?1 ]@ltgp%gg%grtﬁpﬁtgﬁ?@% §gi|dr%' s? ]gpgti;slﬁmélglsagd e} Pv%roaurce
i s a sour qrriofl of Hingirbhgng [rgfta tide phbetodpirodidtiondf siid accawiplim@sdidoglical meir
wherein said |ight has_a wavel ength ranging from about 550nmto 590nm 4,
The opti cdp atimatiesepplication of spidiampls ta saidsample applicaiemlosation, waetsin sigh maas
conprises said test strip. 5. The optical neter according to Caiml, 2, 3,
or 4 wher &PHPESYY f1uid novenent neans is a bl adder depressi ng neans. 6.

The optical neter aqgor didph Sodrt@dPiRNatfig JalPrepidA\OT s&ild & ather ei n sai d
test strip is a non-porous test strip. 13 _
(ii a detector for dctecting reflected tight from said region of said micter;

(b)  mecans for comparing said rcflectance data {o a reference value to obtain a sample

present signal; and
{c)  mcans for acluating a {luid sample movement mcans of said test strip in responsc

lo said samplc present signal.

2. The optical meter according to Claim 1, wherein said light source is a source of

visiblc light.

3. The optical meter according to Claim 2, wherein said light has a wavclength

ranging from about 550nm to 590nm.

4, Thc optical meter according to Claims 1, 2 or 3 whcrein said meter further

compruiscs said test strip.

5. ‘The oplical meter according to Claim 1, 2, 3, or 4 wherein said fluid movernent

mcans is a bladder dcpressing means.

6. The optical meter according to Claim any of the above claims, whercin said test

strip is a non-porous test strip.
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