WO 03/ 060479 PCT/ US03/ 00957 SAMPLE TESTI NG DEVI CE FI ELD OF THE | NVENTI ON
[ 0001] The present invention relates generally to an apparatus for

col I ecti mngp o3psmcessi ng and anal yzing a |iquid specimen i mca/isasiboss7
integrated system This invention also relates to a nethod for collecting,
processing, and analyzing a liquid speci nen. BACKGROUND OF THE | NVENTI ON
DESCRI PTI ON OF THE RELATEDSARTPLEOESTING®EMICE testing throughout the
world is currently carried out using a variety of different specinen

types. Many of the sanpl eSFIEEDOF THE INYENTON bl ood, serum oral fluid,
pl asma, cerebrospinal fluid and others, are liquid. [0003] Testing for

i nfect i(g@@(ﬂ]di Seasgf gt invalivhatiate e} toxmsSappiRteabt yollebiv®! ves use of
a bl ood serum speci nen obtai ned by renoving the blood cells from an

i ntrav &é§siﬁ%9&§m§a@y’ﬂi’ﬁ£a Bﬁlﬁla%gécméﬁlﬂ@é mlg-imxgﬁ%asggﬂen% i8id Sty awn from

t he pati ent tral ned ebotom st. The s e so obtained is

then tested, under | aborataor .condi tions using one of a nunmber of

ot nod drsgriates 1 el ) S0k R ARE 13 R D8 ationRL YRR Sy

| munof | uorescence (I FA), Latex Agglutination (LA), or any of a nunber of
automated i nstrunment platfornms enpl oying chem | um nescence, fluorescence
or other sensitive technol (l)%i;es. As there are other known di agnostic

t echnol ogi es in pl ace, BAGKGROUND GF FHENNYERIHENt i ve |ist. [0004]
Al t hough serumtesting under |aboratory conditions has traditionally

constituted the techni DESCRIPTIONCOF THERELATEARTYr owi ng trend to nove
testing closer to the patient and use alternative specinen matrices such

as wholrgodgjood angiaphdigit Sestihf ti@bigiout RREFId i BersRRNafriddSod gnB af r om t he
patient, processed and anal yzed nore rapidly, often while the patient is

still i Bl SEANESE spliifnchGRRAL MBAYIHR LBBIML Bcd, BEAT asRRdIEBTo0d "

serum, oral fluid, plasma, cerebrospinal fluid and others, are liquid.

[0003] Testing for infectious diseases under laboratory conditions typically
involves use of a blood serum specimen obtained by removing the blood cells from an
intravenous blood sample by centrifugation. The sample is first drawn from the patient by
a trained phlebotomist. The serum sample so obtained is then tested under laboratory
conditions using one of a number of methodologies, such as Enzyme Linked Immuno
Sorbent Assay (ELISA), Immunofluorescence (IFA), Latex Agglutination (L.A), or any of
a number of automated instrument platforms employing chemiluminescence, fluorescence
or other sensitive technologies. As there are other known diagnostic technologies in place,
this is by no mean an exhaustive list.

[0004] Although serum testing under laboratory conditions has traditionally
constituted the technique of choice, there is now a growing trend to move testing closer to
the patient and use alternative specimen matrices such as whole blood and others. In other
words, the sample is drawn from the patient, processed and analyzed more rapidly, often
while the patient is still in attendance. The recent advance known as “near-patient” or
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-1 WD 03/060479 PCT/ US03/ 00957 "point-of-care"” testing has caused a ngjor
shift in the way testing is done. Statistics show growh of over 20% per
annum i n wbios/opmde of testing for each of the last four yeamrgisoy/@®8b6] Such
growh in this node of testing has resulted in the increased use of
alternate specinen types (e.g. whole-blood or oral fluid) not requiring the
use of ‘ipoaitodaare]litstibghastaised amapadhifi ionkad way teting 5 doap.aBatistiasestiowl ood
cells fromthe required specinmen. Rather, the sanple can be drawn fromthe

pat i entgrawth §f e 36%chet bfi@th irythishbode sTBGREBUENEGRN of BeUhdt FnadRaRROW be
obt ai ned, anal yzed and conveyed to the patient while the patient or

subj ectropgsysti | | sﬁbhtg@swﬁflﬁsea%dtegofgégﬁ?%ﬁéslJeéhgeg%nafeqm@gsred udfibf avoi ds

t he need for repeat patient visi e nee he patient to contact
t he he ROV t talnthlrte ul ts.
{0006) TTEE Sl SFi e Paolitis Sodinhd B ity st ShEaBE of o vi ng
the physician (and, .if the Si ci an 0ses atient) i mTEdI ate

resul tﬁw tQIpis roagfldlﬁlanalézﬁﬁgé%ﬁpa%ﬂ eﬁé??qqdnc@l s em@rrs?l SRECHIGR t i ng

period, that could be anywhere from several hours to weeks, during which
the spdiathenthespmplercandgsiravanifrow the palissi andprpcessed dlmjﬂb’aeﬁsla ty, processed,
and results sent to the physician. [0007] It is standard in the industry to
conf i r monsdg@etdeprsulls smamev beshtained winblyzdalandrepeagedtte did pagientofhidnthby a nor e
sensitive nethodol ogy, especially when the testing is for potentially

i f e- t hHyatightestisBje6l i§ 861 @5ths Pedserse Iftdé hddbReHré biovider. TMBRAYbLIds hdhee@nd so on.
This applies regardl ess of whether the testing is perfornmed in a

| abor ati%# Yetp%t Iﬁheﬁtm‘?sﬂ%r@ﬂe e f&atﬁ@ pat}gﬁ?tosﬁﬁl% t}feq{%aﬁlﬂ fed%lrogl,d%og'tfa{ rmthe

result o prlmary t est |s known"as a confirmatory confirmtion”

test a fferent nethodology to confirma diagnosis or

ot hervmqglgngg P&h@glr%ﬁg kﬁ%l agnostics, Western Blot or ELISA nethods

may be used In aII i nstances a second specinmen will be required. Ow ng
[0006] Point-of-care (POC) testing therefore offers the advantage of giving the

physician (and, if the physician chooses, the patient) immediate results, in contrast to
conventional testing, where there is a waiting period, that could be anywhere from several
hours to weeks, during which the specimens are transported to a laboratory testing facility,
processed, and results sent to the physician.

[0007] It is standard in the industry to confirm infectious disease test results by
repeat testing, often by a more sensitive methodology, especially when the testing is for
potentially life-threatening diseases such as HIV, Hepatitis C, Hepatitis B, and so on. This
applies regardless of whether the testing is performed in a laboratory or at the point-of-
care. The second test used to confirm the result of the primary test is known as a
“confirmatory” or “confirmation” test and typically uses a different methodology to
confirm a diagnosis or otherwise. For instance in HIV diagnostics, Western Blot or
ELISA methods may be used. In all instances a second specimen will be required. Owing
to the serious nature of such testing, anything that can expedite sample processing is of

tremendous importance.



to the serious nature of such testing, anything that can expedite sanple
processing is of trenmendous inportance. -2 WO 03/060479 PCT/ US03/ 00957

[ 0008] | rwbDha/oemge of | aboratory testing, there nay be sufPCiraisesroo9speci men
material remaining fromthe initial blood draw to carry out confirmation
testing. [0009] However, no rapid (in-office) tests are known which include
a mechaifi08%h to chithectseanfdgmeatomricstng, therd maybe sufficieaisdpecigneatmattgalt i me of
the first patient visit to the healthcare facility. SUWARY OF THE

| NVENT | 1@Maj300 0 thbénifislasient diate Rhirpbul dndimaededstiiy. @ sanmpl e testing
device having a buffer container that can contain buffer fluid therein, a

filter [ogyong a SHEWEPIERS rdpl (iﬂ-%k’ﬁ]d.e?:?as% aaro% £dwrs Whidh indilife § BRbnaRldah P an

end of which is held by the securene est strip contal ner aving a

he t P eane TR ARE PO AR Bl o T RREBERTI R b Vo B opr acr 0,

and a sa e cqllector for holding a sanple. [00011] In an enbodi nent, the
sanpleﬁﬁﬁﬁbﬁg gPﬂﬂ¥'shaped to receive the buffer container, and the sanple
col l ector has a channeling nenber and a piercing nenber which, when the
buffer container is placed in the saEPIe collector, pierces the buffer

cont ai ner so that the bufYY@YIMARYJOFIHEINYENEIONhanber contacts the

sanpl e and passes through the lunen to the filter. As buffer fluid flows
t hr ougHOPRED]| umenTles prepratt énsieptien isdiepted tor sample trsting detitahavinghabuffers
contacted the sanple passes through the filter to the test strip. [00012]
I n a f wonkssneré¢indi cdi nettin Hulfifer Sandpheremoh lfidtet loavikmns sdeotdment farthohtinlc & bott om
openi ng, wherein said top opening is shaped to receive said buffer
cont ai nest sedis] tisaest strip, an end of which is held by the securement, a test strip container

having a receptacle dimensioned and disposed to accommodate the filter, so that when the

filter is held therein the test strip is disposed in the receptacle, and a sample collector for

holding a sample.

[00011] In an embodiment, the sample collector is shaped to receive the buffer

container, and the sample collector has a channeling member and a piercing member

which, when the buffer container is placed in the sample collector, pierces the buffer

container so that the buffer fluid in the buffer chamber contacts the sample and passes

through the lumen to the filter. As buffer fluid flows through the lumen of the sample

collector the buffer fluid that has contacted the sample passes through the filter to the test

strip.

[00012] In a further embodiment, the sample collector has both a top and a bottom

opening, wherein said top opening is shaped to receive said buffer container and said

bottom opening is shaped to receive the filter. The sample collector also houses a piercing

member which pierces the buffer container when the buffer container is placed in the top

opening of the sample collector, thereby releasing the buffer fluid so that the buffer fluid
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bottom opening is shaped to receive the filter. The sanple collector also
houses a piercing nenber which pierces the buffer container when the
buf f er cowpDaBewr7¢s placed in the top opening of the sanpiCa/usesh®st or,

t hereby releasing the buffer fluid so that the buffer fluid -3 WO 03/060479
PCT/ US03/ 00957 contacts the sanple. In yet another enbodi nent of the

pr esentcontactsrihe samplehdn getrmpbiéher enbddoborofibs p@sqnt iy entior thasaawde t he sanpl e
into the sanple collector. [00013] This invention also relates to a sanple
t esti ngollesotRasty@imp RblidhcBawatheishingle inant samigie cvlldcidt. can contain buf fer
fluid, the buffer container having a weakened portion, a filter having a

secur er[@o@w‘ or hopgl mlgzeﬁus@%o 14tk Pio 4 BepiSRLLR devibe ﬂ%‘. ifQHaRf, ppkerh 1S

hel d by the securenent, and a test strip contal ner having a receptacle

i mensi oRegAYid) SROSS L R T e

filter 1's accomod rp Cont ai ner,

di sposed_.jn_t he rece tacl .invention also |nclude anpl col |l ector
For ol i v g AAcElieAER bion APE et PR BBt GeBl of VORIE helr f er
container, the sanple collector having a channeling nenber. Wen the

buf f er totihe seaweemens, angasiesiedip carieneidaimgadrepritadlodinfeasiosediand disposedif f er
fluid in the buffer chanber contacts the sanple and passes through the

| umren db atémmmmbhdate dld fildernenthetrwhen the&ltei istaecommsddtdebibihbftest sfipui d | ows

t hrough the lunmen of the sanple collector the buffer fluid that has

cont act@@taiie, ths &EphieipRaaEpssct i eaBedphRld iTHeGhvdnBioh BRo iRhdeslalshipld 00014]
This invention also provides a sanple testing device that includes a buffer

cont ai %‘ile%f £ 11%?%'[1%9 A8 dutdih Shd vah‘rUhﬂsrs e@ 't({'rec@lvg e e @it V\ﬁlac his

secur enent test strip, trip, an end o

hel d by t he secu ri rece t acl
i rensy Bhaama goBFR b 4 e e Rfa RURH e B}ffer St
filter is held therein the test strip.i.s dlsposed in the receptacle and a

sanpl e tBeMeakensd portion fads ayl e jukipr fyd mdedubigr ehvanbes gpntacts the sample

and passes through the lumen of the channeling member to the filter. As the buffer fluid
flows through the lumen of the sample collector the buffer fluid that has contacted the
sample passes through the filter to the test strip.

[00014] This invention also provides a sample testing device that includes a buffer
container which can contain buffer fluid therein, a filter having a securement for holding a
test strip, the test strip, an end of which is held by the securement, a test strip container
having a receptacle dimensioned and disposed to accommodate the filter, so that when the
filter is held therein the test strip is disposed in the receptacle, and a sample collector
including a pump for holding the sample.

[00015] Another aspect of this invention is a method for testing a sample. This is
done by obtaining the sample, placing the sample in a sample collector, positioning a
buffer container having buffer fluid therein above the sample collector, positioning the

sample container above a filter, the filter having a test strip in contact therewith, and



[ 00015] Anot her aspect of this invention is a nethod for testing a sanple.
This is done by obtaining the sanple, placing the sanple in a sanple

col | ect orwvopemsd7oni ng a buffer contai ner havi ng buffer fPICEISs/M@EEI N
above the sanple collector, positioning the sanple container above a
filter, the filter having a test strip in contact therewith, and -4 WO
03/ 0604cpgsirgCTHdIRERA e flava dswngatdHfeorh tid arffel kontdintioofer dve clopienardd from
the buffer container over the sanple and through the filter to the test
strip. tBRugh thESGRItEThdREtGEiplHE DRAW NGS [ 00016] The acconpanyi ng draw ng
figures are illustrative, and |like reference characters denote simlar

el ements throughout the several views: [00017] Figure 1 is an expl oded

perspective view of BRANPDESEAPTIONGY THE PRAJWRPGIance with this
i nvention; [00018] Figure 2 is a perspective view showing the front and a

por ti omophidhe  pend a&bﬁga@mgdﬁ%ﬁ ﬁgﬁ@@&ﬁiiﬂ@&raw,%ﬁdfﬁﬁgrég%eﬂ d with the

present invention. [00019] Figure IS a bottomplan view the buffer
cont ai ngr ' i1 - , %g@ Fi .S a side el evational view
of therlglﬁag]gegé %%nﬁ?e a%lﬁlélrgll gg%]f%%ttsé%g? %ge Sggg;rgl[vgg% 1] Figure 4B is a side
el evati view of an alternate, buffer. container 00022]. Figure 5 is a
top pl augﬁgt’f]ew oflglﬁﬁ@rybﬁfap(??‘plg’gﬁq B‘?rﬁ?éftc{lﬁ%ﬁleﬁ’t &S?Wpifl fepting devicgam 23] Fi gur e
6 is atop plain view of a sanple collector which can be used with the
pr esentacrordanis with tiomyeutjonsi gure 7 is a perspective view showing the top
and a portion of the perineter of the sanple collector depicted in FIG 6;
[ 00025][0801fr e 8 Figum X is@rptergpectspadew skowing thesfiawiand apopticaf dfithed enbodi nment
of the

perimeter of a buffer container which can be used with the present invention.

[00019] Figure 3 is a bottom plan view of the buffer container depicted in FIG. 2;
[00020] Figure 4A is a side elevational view of the buffer container depicted in FIG.
2;

[00021] Figure 4B is a side elevational view of an alternate buffer container

[00022] Figure 5 is a top plain view of the buffer container depicted in FIG. 2;
[00023] Figure 6 is a top plain view of a sample collector which can be used with

the present invention;

[00024] Figure 7 is a perspective view showing the top and a portion of the
perimeter of the sample collector depicted in FIG. 6;

[00025] Figure 8 is a front perspective view showing a preferred embodiment of the
test strip securement and test strip;

[00026] Figure 9 is a front perspective view showing partial engagement of the test
strip securement and test strip depicted in FIG. 8;

[00027] Figure 10 is a rear perspective view showing engagement of the test strip

securement and test strip depicted in FIG. 8;
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test strip securenent and test strip; [00026] Figure 9 is a front
perspective view show ng partial engagenent of the test strip securenent
and test worispedepi cted in FIG 8; [00027] Figure 10 is aPcgarsopemspective
vi ew showi ng engagenent of the test strip securenment and test strip
depicted in FIG 8; -5 WO 03/060479 PCT/US03/ 00957 [00028] Figure 11 is a
front p@O8P&Ecti veFigusl Isisavirong peilspedtios tviest shoprisethenesreinip seademesindst ri p
after the test strip has been secured; [00029] Figure 12 is a side

el evat i @gatriy b thd tedt St8p haLeh akdigsd;whi ch can be used wth the present
i nvention; [00030] Figure 13 is an expl oded perspective view of another

enbodi Rohof 2 FRIR £ KEYdIMeRYhAT WAL G dRARAS Yilith LA By ent T on;

[00031]  Figure 14 i's a top plan view o e test strip container depicted
in FIG :Iﬂ?f e&{ro%oglzxﬁlv Ill:i ure 15 is a side elevational view of the test

cont ai n&f g?e SEBEYR 13; [00033] Figure 16 is an expl oded
perspeg@bée view of stjill anot hgr enbodi.nent of a _sanpl e _testing device
constr )i n ackigresabicls apicxplodebogtsnestys Viemalsophiat enbrsiment ofiagure 17 i s
a perspective view showing the front, one side and top of yet another
enmbodi nmpletestingdgvies ingoenrdinve withsthrsgheendioh ect or and filter that can be
used in accordance with the present invention; [00035] Figure 18 is a

front €l000at]i onal Figumn sisawbpplaa viewsbths et steip cohtatel degibted in Elthadi ment  of
a sanple testing device constructed in accordance with the present

i nvent i @0p32]00036FighiOty B akRlid levatiohdl ik VAL kQPBdntHh&VIHRWM RFIE.
cross-section of a buffer
13;
[00033] Figure 16 is an exploded perspective view of still another embodiment of a
sample testing device constructed in accordance with the present invention;
[00034] Figure 17 is a perspective view showing the front, one side and top of yet
another embodiment of a buffer container, sample collector and filter that can be used in
accordance with the present invention;
[00035] Figure 18 is a front elevational view showing a cross-section of a further
embodiment of a sample testing device constructed in accordance with the present
invention;
[00036] Figure 19 is a side elevational view showing a cross-section of a buffer
container, sample collector and filter that can be used in accordance with the present
invention as shown in Figure 18;
[00037] Figure 20A is a front elevational view of an alternative buffer container and
sample collector that can be used in accordance with the present invention;
[00038] Figure 20B is a perspective view showing the front, one side and top of an
alternative buffer container and sample collector that can be used in accordance with the

present invention;



container, sanple collector and filter that can be used in accordance with
the present invention as shown in Figure 18; [00037] Figure 20A is a front
el evat i oD msioeow7of an al ternative buffer container and ®amaise3/ewst ect or
that can be used in accordance with the present invention; [00038] Figure
20B i s a perspective view show ng the front, one side and top of an

al ter na[q(ﬁ@buf f eFigEhe hisrfelroniredevetionpil sievoin ceosseectidnadf anafichetivsed i n
accordance with the present invention; -6 W 03/060479 PCT/ US03/ 00957

[ 00039] biHifgypostaiiibr and sanfiple wolledt@thitican 8k uyddew abEoradres Svigent bBerAf an
alternative buffer container and sanple collector that can be used in
accor daimwentwdr; h t he present invention; [00040] Figure 22 is a front

el evational view in cross-section of a further enbodi nent of a sanple

testi nojgdesde CORRhESE RS i ARRRRKANGR oL e REESENE pnvent i on:

[ 00041] Figure 23 is a si el evational view 0 T've punpi ng

mechani . 0 Figure.24.is a perspective view show ng the front and
top of %Hi():%/(}l{n(r% tr(?fga]a am}%%{e]stél?g deyies oﬁﬁtfu‘“‘? aﬁ%gfg%ed‘él f$ieithe present
invention; and [00043] Figure 25 is a perspective view depicting the

al t er natVe¥'%uf f er container of Fi gure 24 used with the sanple testing
device of Figure 13. [00044] Figures 26A-C are perspective views show ng
f ur t her[08R$Hdi menFigues 23 ise siderdeativnilmienof analfepnative puuipity medhahihe t est
strips. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT [ 00045] As

depi ct efi0D42]t he aBigorgigiangrapeetivengsy sidveinpriasestt shBYANGS DR lindricali T ect ed
to a conpact, self-contained testing device which can be used to obtain and
buffer container that may be used with the present invention; and
[00043] Figure 25 is a perspective view depicting the alternative buffer container of
Figure 24 used with the sample testing device of Figure 13.
[00044] Figures 26A-C are perspective views showing further embodiments of the

present invention for use with multiple test strips.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[00045] As depicted in the accompanying drawings, the present invention is
directed to a compact, self-contained testing device which can be used to obtain and
analyze fluid samples, and more particularly, samples of bodily fluid. By way of non-
limiting example, the sample testing device can include an elongate body portion which
accommodates a strip of test material, a filter that holds the test material, and a buffer
container holding material which first reacts with the sample and then which reacts with
the test strip to indicate the results of the test. A sample collector serves to combine the
material in the buffer container with the sample and which then guides that mixture to the
filter.

[00046] Construction of the Sample Testing Device
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anal yze fluid sanples, and nore particularly, sanples of bodily fluid. By
way of non- limting exanple, the sanple testing device can include an

el ongat e wody/opire i on whi ch accommobdates a strip of test PoEtEsSo0s/a957 a
filter that holds the test material, and a buffer container hol ding
material which first reacts with the sanple and then which reacts with the
test sti00pdilo i ndFiatledepivds inesaplddsd 6drnt heantyes testide devipd Eacoldiggtoos serves
to conbine the material in the buffer container with the sanpl e and which

t hen gufigesmbb@inedi oitthé rebénttil@ntibhl t er. [00046] Construction of the Sanple
Testing Device -7 WD 03/060479 PCT/US03/ 00957 [00047] FIG 1 depicts in

expl odegoh M 2 SSIBHE deGink ilq%lg%%@f  BGRORG 11a kOBl Hlibab. ATRAL ment of

t he present “i nvention. [00048 evi ce I Acl f'er “cont ai ner

10, a s I ol l.ect.or .2 filter ..3Q, te strip 40 an est strj
contaiﬁggmﬁgg%%égﬁ%gga¥ﬁ%@5m %W%%éghgéd%?ﬁ¥e &08&?8ﬂ§§3’Ikﬁam?ﬂ¥ﬁiﬁ%00049]
As shown in FIGS. 2-5, buffer container 10 is a plug-shaped, generally-
cyli ndri8hl , nenber havi ng a top portion 11, a base portion 12, a body
portion 13, and a pierceable nmenbrane 18. The buffer container 10 is

hol | ow [BR84%9Iwhen As sl imfl6S. Bed, bufenrdontadesrilOds 4 plugtshgpédngenecaht-ai ns a
buffer fluid (not shown). [00050] By way of non-limting exanple, the top
por t i oncylihdnéalf ihembeif Kavingropaionon 1118 base goredet Akl bodg@otin Bdandht h a

ri dge-shaped grip 16 having side walls 17 and 17'. The benefits of this
ar r angepiBiebabié lenddRarl 1%C UsRashReE&RALET 10 k28ASW lank NwRBElSIHAGRLENt of the

present invention, buffer container 10 and sanple collector 20 are
initialdy : : . nr . nt (19). A second press
and snaf;1 (Fg\f%%tlée?ffg&%gﬁﬁ%%g&gﬁc?e@%%?gqﬁj@?gsrh%% itainer 10 in firmcontact
W th Sa[%Bb?O] By way of non-limiting example, the top portion 11 of the buffer container

10 is preferably contoured, with a ridge-shaped grip 16 having side walls 17 and 17°. The
benefits of this arrangement will be discussed hereafter.

[00051] In one embodiment of the present invention, buffer container 10 and
sample collector 20 are initially held in place by a press and snap detent (19). A second
press and snap detent (19”) holds and seals buffer container 10 in firm contact with sample
collector 20 when buffer container 10 is pressed downward onto piercing edge 24 of
piercing member 23, thereby puncturing pierceable membrane 18 and releasing the buffer
fluid housed in buffer container 10. See Figure 4A.

[00052] In an alternative embodiment of the present invention, the body
portion 13 of buffer container 10 has a threaded outer surface 14 which is arranged to
engage matching threads formed on the inner surface 21 of the sample collector 20. This
way, the buffer container 10 can be joined to the sample container 20 in fluid-tight
fashion. See Figure 4B. Other schemes for obtaining a fluid-tight connection, such as

forming elastic projections (not shown) on or applying one or more O-rings to the body



coll ector 20 when buffer container 10 is pressed downward onto piercing
edge 24 of piercing nenber 23, thereby puncturing pierceable nenbrane 18
and rel eawporg/ostaes buffer fluid housed in buffer contai nePCIISOBe®5Fi gur e
4A. [00052] In an alternative enbodi nent of the present invention, the body
portion 13 of buffer container 10 has a threaded outer surface 14 which is
ar r angeplortion 18 ntpageulddiccdmpigyadn rAdgmtsativeyre dluahtighieréss figbetsweeh lae 21 of t he
sanple collector 20. This way, the buffer container 10 can be joined to

t he sanpiréiceoalt@csigd bedsedy fluid-tight fashion. See Figure 4B. O her
schenmes for obtaining a fluid-tight connection, such as formng elastic
proj ect j not J o_qar. j : : dy -8
o 031 OKOST P Db o s T K A LR colRH & ey ke hidete

Al ter nat v Luid-ti I it n.fl syrfaces..al so coul d be
used. [%%Q%CB?‘S g#%@?&,%é%@?’é@%ﬂgﬁ%?gﬁ%ﬁe %Og%ﬁﬁ%ﬂ(ggﬁl(?g‘éﬁf%r 20 and the
i nner di aneter f .buffer container 10 are sized so that, when joi ned,

sanpl e COFBY: ritsHonslly greeene A8HeELi ner 10 frictional |y engage one

anot her. [00054] QO her shapes and arrangenents of elenents for joining

buf f er E9RP4) ner ©ther shapes an%a@ang@me@@togplemnarfermm@g bufiferadohtainepdBvi ded
such elenents allow for fluid comunication frombuffer container 10 to
sanpl e aml daepi®colROtor 20GOSH 0 Riieblkeplolvaledendir deamerit8 alidw hotf flidd cont ai ner 10
forms a frangible, fluid inperneable barrier for retaining buffer fluid in

t he buf {@hmeRBhRIIREmMhffePtertsiaabiono samplr@nectdS2gray be formed of any
non-reactive material which is capable of containing the buffer fluid in

buf fer qpasay ner ﬂ'f%rézegﬁﬁfe‘é{‘ﬂérﬁ aft& g Pblﬁ.fe?rcﬁl?(ging?/ }(5 ﬁa%mgia%ﬁg@eé?n%ﬁg 24 of

the piercing menmber ormed 1 n the sanple col l'ector 2t s of
matne,: Ieg%n%sp&?rlﬂh%tﬁgt)aeqigf forr r%tg{nmmﬁn%f 2 i 1%%1&? bl%e%%%tgﬁle% ?O.I ?plcelrc%gb e but are not

membrane 18 may be formed of any non-reactive material which is capable of containing
the buffer fluid in buffer container 10 and which can be pierced by the piercing edge 24 of
the piercing member 23 formed in the sample collector 20. Examples of materials suitable
for forming pierceable membrane 18 include, but are not limited to, metal foil, polymeric
membrane, glass, or plastic. Also, the pierceable membrane 18 could be formed with a
suitably sized and shaped score or pre-stressed area (not shown) which will rupture when
contacted by the piercing edge 24.

~ [00056] With reference now to FIGS. 6 and 7, sample collector 20 includes an inner
surface 21, an outer surface 22, and an interior base 27. The sample collector 20 also
includes piercing member 23. The upper edge of piercing member 23 includes a sharp
piercing edge 24 that contacts and pierces pierceable membrane 18 of buffer container 10
when the buffer container 10 is joined to the sample collector, thereby releasing the buffer
fluid (not shown). Piercing member 23 could be shaped to facilitate the flow of buffer

fluid.



menbrane, glass, or plastic. Al so, the pierceable nmenbrane 18 coul d be
formed wwth a suitably sized and shaped score or pre-stressed area (not
shown) whwolu3insd4l7o r upt ure when contacted by the pierci ngPeagsode957 00056]
Wth reference nowto FIGS. 6 and 7, sanple collector 20 includes an inner
surface 21, an outer surface 22, and an interior base 27. The sanple

col | ect 00027] al soWitinodntitiesd pifeemierg Fi@feindA .sathple dofip&or Blgeo of pi ercing
menber 23 includes a sharp piercing edge 24 that contacts and pierces

pi er ceahlcridepabeBAgatd SndhollH Eigin ﬁbﬂﬂﬁérzjép TN Geh DS rildf fGh lfeOﬁB ainer 10

is joined to the sanple collector, ereby rel easing the buffer I]tcug]gpot
flad 29 e e E?"%é%%?fm{f%%w&ﬁf ok B RSB nce 1o

FI GS. and. 7, sanple collector 20 also includes an elongate and hol | ow
channel ‘?{8 nber 26. The lunmen 28 runs fromthe tip of the channeling
menber é}% to the base 27 of the sanple collector, for reasons explained

her eaf t E1005¥10005 8T UrriRg Y thBIFS: §- Hi Edfer 80 and test; strine0 wall hedescbed.strip 40
wi |l be described. [00059] Filter 30 serves several purposes. It secures

t he t esi00869]i p, aBdisr BE sermes sevenat pirnesebultfsecursothattéso siripnabsedsphé, and
provides a controlled fluid flowto the test strip, and filters inpurities

from t heontaEhebiffdr sbkitiog ahé simgsle, 48yl prowider a sutrolledrilbid ibve iip ket stkib, t he
material being tested is blood, it nay be desirable to separate out the red

and Whi i filgdr@RRmERIds Frodi theBh f t x'aﬁ%p glo be
t est ed. [O(IJOéO]HHQI'he fsl | ter 630%?6%:13%%%21%%5@%& %%Qgg\%goe vari et 11 ‘material s,

provi deﬁ 1@@lhgrtésgédsls%ﬁo%dnﬁ%arafq)%lc&e'sff%enlg{}) igra out }%ehrg (hev@ Ling and

fllterlng un i'on ®can be
made f "Blood cifs anﬁ p?atel%ls rom the btlooc{3 31a§rﬁ‘£ ﬁlat 1S tX be tested.

[00060] The filter 30 can be made from a wide variety of materials, provided such
materials are non-reactive and serve flow controlling and filtering functions. By way of
non-limiting example, the filter can be made from ceramic or glass frit. By carefully
selecting the size of the frit particles, and the manner in which those particles are
processed to form filter 30, filter porosity can be carefully regulated to insure the proper
rate of fluid flow, fluid absorption or rate of fluid, and that the proper components are
separated from the sample being tested. Among the benefits of using such a filter is that it
avoids the need for centrifuging of the sample in order to separate solid and liquid
components of the material being tested, as is presently done in many test systems. Also
by way of non-limiting example, other materials such as textiles, whether woven or non-
woven, metal, polymer or other mesh, or perforated membranes could be used alone, in
combination, or in conjunction with other materials to provide the flow controlling and
filtering functions. In addition, the filter can be coated with various flow-enhancing
compounds such as detergents, surfactants and viscosity agents to alter the flow property

of liquids therethrough.
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selecting the size of the frit particles, and the manner in which those
particles are processed to formfilter 30, filter porosity can be

caref ul | ywoaguob@ared to i nsure the proper rate of fluid flPemUSHE/MIE7
absorption or rate of fluid, and that the proper conmponents are separated
fromthe sanple being tested. Anong the benefits of using such a filter is
t hat it[0080bl ds t hreadsdiden fodiiove emttrdl fandfitigring intpheitisa fipirethe tesosatigsle,t 0
separate solid and liquid conponents of the material being tested, as is

pr esent filfterdifrieoldstheresy stripsto if yédce i theAhs@bertB6 Ve REt P codtlintd 51 agxanpl e,
other materials such as textiles, whether woven or non- woven, netal,

pol ymer dgpicted REFIGTES M Whn teesh95 26 8dn '@éaec%n&gﬁvﬁh BetSE %88 one, in

conbi nation, or in conjunction with other materials to providde the fl ow

Contr°|&hﬂﬁkﬁFﬁukf&A b E&mﬂgtions. In addition, the filter can be coated
W th various ow enhanci’ng conpounds such as detergents, surfactants and

Vi scosi ents o alt the flow praperty .of |iquids therethrough. -10
WO 03/ o@éﬁ PCT/ §6§‘?aé18@‘§f Sf%g%i‘?nqlgﬁmg‘ivﬂ 188 2 {idter PR HAEBSHIYDI and
filtering.inpurities fromthe test sanple, filter 30 holds the test strip
40 in ppYtens whichewbembroughtdegeshert havetaadeg shapp pnd whichianearrsged &sholdepi ct ed
in FIG 11. Wen test strip 40 is in prescribed contact with filter 30,
good  cibndéss steipt4Oftietnvebnt thems fTns,ithe fibarsithihelnd¢sGOR6RenmeREfon@k tbhiatrig hi s can
be done is by providing a filter 30 having two portions which, when

br ought4g.oget her, have a plug shape and which are arranged to hold the
test strip 40 between them Thus, the filter 30 includes a securenent for

the tesfoossayip —4s dbAILRAT A, LG Hhelitelh Gat friibih b1 fha ZRotcfied Udes 2

flat portion 31 and a notched portion 3. aving a no Ich are
| ot ned 3851 Rl 4080 up L e BRGRRS bhct (1
hinges 33 allow the flat and notched portions 31, 32 of the filter 30 to be brought to gether,
as shown in FIGS. 10 and 11.
[00064] If desired, living hinges 33 can be replaced with any other suitable structure
for joining the flat and notched portions 31, 32. Alternatively, the flat and notched
portions need not be joined, but could still be held together when inserted in the portion 57
of the test strip container 50 shaped to hold the filter 30.
[00065] With reference now to FIGS. 8 and 9, notch 36 is preferably shaped to
receive securely the end 44 of test strip 40. By making notch 36 somewhat less deep than
the thickness of the end 44 of the test strip 50, the end 44 will be securely captured
between the flat and notched portions 31, 32 of the assembled filter 30. Notch 36 also
facilitates the secure capture of the end 44 of the test strip 40 between the flat and notched
portions 31, 32 of the filter 30 without undue deformation of the filter.
[00066] Once the flat and notched portions 31, 32 of filter 30 have been brought
together, capturing the end 44 of the test strip 40 therebetween, as shown in FIG. 11, they

must be secured together. To hold the flat and notched portions 31, 32 of filter 30
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as shown in FIGS. 10 and 11. [00064] If desired, living hinges 33 can be
repl aced with any other suitable structure for joining the flat and

not ched peotiBoes78l, 32. Alternatively, the flat and not cired/uSppo095DNS need
not be joined, but could still be held together when inserted in the
portion 57 of the test strip container 50 shaped to hold the filter 30.

[ 00065] to¥éthér, thef fiat enaenfdveandehirésSdeBwah d pSotrudigey3, and flanfoeti@bly shaped
to receive securely the end 44 of test strip 40. By making notch 36

somewhadanl R0 AeEPwithammattiiag eI NE SWher tHelk@y 8B And fedbs 3 se bRerigt ri P 50,
the end 44 wll be securely captured between the flat and notched portions

31, 32 &ﬁgjg% i ri30- [ Ik hat e secure
capt ur e&ng&? ﬁheéale 446%8% gl%érgﬁel?tvgg% t}slfhlfr)tfh% I?eﬂf%&b%t’ Keg n&@%{eohlfl fhgtfﬁg nd not ched
portions_ 31,. 32.0f .th ilter. 30 without undue defornatjon of the filter.

P O00661 e AOFiSH 3t S leelBt biaay b AR Hurmtetance Sosediits 18de? sobrilva' been
brought . together, capturing the end 44 of the test strip 40 therebetween,
as shovitaen Afesatively, preverseigrer (Bef shawn) exld bgusadein whish kesedhe key 33 at  and
notched portions 31, 32 of filter 30 -11 WO 03/060479 PCT/ US03/ 00957

t oget hesould brebénit apwpusk dlightly 84 theelat bed potohdddwdtionst3, 32 predirought tugekey, 35, and
flat portion 32 can be provided with a matching recess 34. \Wen the key 35
and r ecaslshddwaeeinaegiay with thb agesh, 34, le g3 53pulddict@nsiowivind iodes t han
the recess 34, they will hold the flat and notched portions 31, 32

toget hekchy 3Wan 18] bWal BF 86 hfReLaldlative 484 kb shd ﬂa@eslk & 1d%fervezegd Hor! N

pl ace. Alternatively, a reverse taper (not shown) cou e use I'n which

case t oulk | i the flat .a not ched
por 1 onispd tizendoidiita s ARk RS-t b Bbort Al Mer R PRERINE R e
recess 34, the ke 5 coul d be bhent downward into the recess 34. Al so by
way of ‘Wg%qqt?iﬁpzl“ﬁ%ﬁgm Fﬁ%ﬁHe\Péj,%hetl?fésaf%i}Wﬁwr% ecess coul d be wel ded or
adher ed to%ﬁt her, joined by fasteners, or secured together by any other
sui t abl [@00&8hni qu@1so by way of non-limiting example, filter 30 could be provided as a

single, approximately cylindrical member (not shown) having a slot therein corresponding

generally in position to notch 36. By making that slot somewhat smaller than notch 36,
the end 44 of test strip 40 could be held in place by a simple press fit. That is, the end 44
of test strip 40 could be urged into place in the slot using one or more thin, stiff blades to
position the end 44 in the slot.

[00068] A further aspect of this invention encompasses the provision of plural test
strips in the filter. By way of non-limiting example, Fig. 26A depicts a portion of the
sample device 1 in which the filter 30 holds two test strips 40a, 40b. It should be
understood that each of the two test strips 40a, 40b can perform a different test.
Alternatively, the two test strips 40a, 40b could perform the same test, for added accuracy.
[00069] Fig. 26B shows filter 30 configured for an alternative arrangement of test
strips; whereas in Fig. 26A the strips are disposed on a line, in Fig. 26B the filter 30 has

openings 6 for receiving the strips (not shown) so that the strips will be arranged parallel
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wi t hout departing fromthe scope of the present invention. [00067] Al so by
way of non-limting exanple, filter 30 could be provided as a single,

appr oxi mewelog/06047¢ ndri cal menber (not shown) having a sl otPCTHES0®00957
corresponding generally in position to notch 36. By meking that sl ot
sonmewhat snaller than notch 36, the end 44 of test strip 40 could be held
i n pl act® dayh athsi. nfilge2@C elssv still anblirt exeypladyeonfigurddon of whiekthreé ri p 40 coul d
be urged into place in the slot using one or nore thin, stiff blades to

posi t i ofpenbieys &dr thé stripst(R6t sho@h) al-QRRBEId dholitiht Beiterc REBe Miert3hi S i Nventi on
enconpasses the provision of plural test strips in the filter. By way of

non- i n]!nOTGOO?Q] exanplGer {%%erggﬁem&tﬁso%oﬂ%%é %8%4nd}t?&eﬁ§ﬁ%o fgvice 1in

whi ch t ITter 30"holds two test strips ) } S e

under st ood that .,each of .the two test strips,40a, .40 an perform

di f f er eft St theﬁtteé? @15’(?3@??}' ofwgyst, %cqagﬂon&arsl&&ég%ﬁgﬁ?’ BB ]gigper form
the sa test, for added accuracy. 00069] _Fig. . 26B shows filter 30

confi g[]?% aﬁg}g BFPTEe-108 the pieeo g%ﬁ@gﬁﬂ@p%hkﬁ efangly, pr geanggmhabadhe n Fig.

26A the strips are disposed on aline, in Fig. 26B the filter 30 has

openi nggengeriob therfdicsi30i agshowa is Fig. p6C( Rotfershlywie stipstanaarraiged so thaps wi | | be
arranged parallel -12 WD 03/060479 PCT/ US03/ 00957 to each other. Fig. 26C
shows sthey hreasasilyreiewedenpl ary configuration in which three openings 6 for
the strips (not shown) are arranged about the center C of the filter 30.

[ 00070][obeyger nurheephihl b&StripsicbliRDeHkPindRo HeRsh90Y in %&ﬁsﬁﬁeﬁe strips
could be arranged inthe filter 30 in a variety of ways, such as along a

strai gh&laﬁﬂeﬁa%r |1@5e19’\;ﬂ§%1;%r}2§ .é.ﬁgr}ge?r%s aﬁh?&%ﬁgg%%l%{ﬁ{l%de)%onzge?ﬁ&s%eS of a

geonetric shape _ _ or arrange _ center of the
L e RGN s P S AL oy bt e R0t 00 20
held nintvarr]l%clz ’ithlets%psaasres seerlztl)l}re% tio rt]heaf? ter.s uitabl e
[00072] It also will be understood that when than one test strip 40 is used, an
increased quantity of blood may need to be collected. This can be done by modifying the
shape of the channeling member 26 of the sample collector 20 so that an increased amount
of blood is drawn up during sample collection.
[00073] In addition, if more than one test strip 40 is used, it may be desirable to
increase the amount of buffer fluid held in the buffer container 10 to insure both test strips
40 are properly treated. This can be done by enlarging the buffer container 10 or, if the
buffer chamber 10 used in the single test strip embodiment is not completely filled with
buffer fluid, increasing the amount of buffer fluid held in the buffer chamber 10.
[00074] It is also desirable that, where multiple test strips are used to perform more

than one test, the buffer fluid provided be suitable for use with all of the test strips

provided.
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manner, for exanple, using the arrangenents and techni ques outlined above.
Those skilled in the art will appreciate that the nunber of strips used
may det erwDrg/060329 manner in which the strips are securedPCa/uSa®odst t er .
[00072] It also will be understood that when than one test strip 40 is
used, an increased quantity of blood may need to be collected. This can be
done by[Q00dP¥ yi ngln $id] amstiegyendodinment ofitumialénitpnie single sifp cfn Heheemaad| e

coll ector 20 so that an increased amount of blood is drawn up during

sanpl e whidhdndlides miGiPRABts tHerevadiWherusirg sual b emilhigle (e eirfpek bafet p 40 is
used, it may be desirable to increase the anobunt of buffer fluid held in

the buf figfd &6 AANBbuEGD el DithIS YrealPbtht Bsits b%?r%,‘ ;%E?fon‘ﬁgd dhendygper!ly
buf e

treated. This can be done by enlarging the cont ai ner ‘or, if the
buf fer r 10 - ] [ip.enbedi rENt i s no

conpl et a@?ﬁel I edA\%\lL/?t% Hﬂéﬂgatepgsftﬁ#’ ?(%Jlmglt hﬁ?‘ﬁ%}%‘%& (%ghefer? © WSL"PG@#COBtﬁl?%r fluid
held in the buffer.ch er 10. 0Q74] .1t 1 s alsp desirable that, where

mul ti pl e Y%%X?%%“%“H@&&WQ%BW%&M%‘? Be an pamuperkrematographis buf f er
fluid provided be suitable for use with all of the test strips provided.
-13 Wo d87T0 sy or ProntineeByrpists sirip io gdud] theye is aicplor ahanghen thessidittpnt  of
this invention, a single strip can be prepared which includes multiple
tests témepstmg tohe resuliof thestesth Farther] ICPbteips sty beteollpidal gudd bufsiigity 1 ui d
enpl oyed shoul d be suitable for each of the tests being perforned on the

strip. rch@QfuablatifoyoBsitiilalol® ibRRiment bised fmiRuaMaiveMimagictiber eaf t er
devel oped, could be wused. By way of non-limting exanple, the strip could

be an i pIAIAREHRARRIQIHRAI Gmil u%{%tﬁﬁ%& ualfitafve &Mégg@%&g%}g&%est ripin

whi ch there 1s a col or change e test strip ac result of

qual | ¢ ab By s R SR e I e B B ol s tiore

arama | . . . . :
P gl_rb%b&’?] Test strip container 50 will now be described with reference to FIGS. 1 and
12.
[00078] The test strip container 50 serves several different functions. First, it holds

all of the other components of the sample testing device 1. Second, during use the test
strip container 50 holds the sample and buffer fluid as they mix and are drawn into test
strip 40. Third, the test strip container isolates the sample and buffer fluid from the
environment.

[00079] With continued reference to FIGS. 1 and 12, test strip container 50 is
preferably a generally cylindrical container closed at its bottom end 51 and open at its
open end 52 to enable loading with all of the components of the sample testing device 1.
Since test strip container 50 holds the buffer container 10, sample collector 20, filter 30
and test strip 40, the profile of the test strip container 50, seen from the side as in FIG. 12,
can be stepped. This way, each stepped region is approximately the same size as the part
of the sample testing device 1 which it contains. The longest and narrowest part of the test

strip container 50 is the chamber 56, which corresponds to the test strip 40. Portion 57 of
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particles- instrunent based, sem -quantitative or quantitative |atex
particles, or other. Again, this recitationis strip types is by way of
exanpl e owby3/oemnd not |imtation. [00077] Test strip cont&Cmarsoyosi | | now
be described with reference to FIGS. 1 and 12. [00078] The test strip
contai ner 50 serves several different functions. First, it holds all of

t he ot hiée tesd sipipreontaines S Otchmegmniid ® and dbidsdiltte 30 and is. soSeedatividdtthang use t he
test strip container 50 holds the sanple and buffer fluid as they m x and

are dr athe chiahbert 35S tPoréu 5 oftthe tdebtkig cohfafet 86 is ilthinorRMhal WRker 3R! at es the
sanple and buffer fluid fromthe environnent. [00079] Wth continued

ref er engg pbitidnl $75and cMkpdrds theal |h§1td§ i(t}{éalﬁtiﬂf%} %%%@eéfb.i s preferably a

generally cylindrical container close Its tomend 51 and open at its
open en to enghl L ' |.I. of the conponent t he, sanpl e
testi ngﬂ)ggg?]ce 1. RQ§IE %@ﬁf‘i@%ﬁ: e\é\ftzf’ ?659%83{:31?%@?1 é(glsr?i‘?sﬁg aﬁﬁ‘g{oﬁh?”f 1 cont ai ner
10, sanplge collec 0, filter . 30__and test strip 40, the profile of the

t est S{T%d;ejop(‘?ﬂﬁf Sﬁ“#\g‘i ﬁ?ﬁt SURAFANSIY P Bes1gGdpt Pasitipy SEfezaccommodatefiliss st epped.
This way, each st_epged_regi on is approximtely the sane size as the part

of the 3kl testrsidn fvyhirduis secureddpiftier 3. Eidter 30 fits withie tést sigipsbntindr GAr r owest

part of the test strip container 50 is the chanber 56, which corresponds

t o t he wibktutsoniaptidgtheRrpdsedpoBibnaif test &rip@OAROBATEt BED/ JIBRRHL80%7 t he
test strip container 50 corresponds to and holds filter 30 and i s sonmewhat

wi der tdigfensibh&l &hehieh 580 s&kdly APld28mple ddMRcth£3¢ akd Hit fBer CBRL AP ??]8? Oisin

turn somewhat wider than the portion 57, and corresponds to and ds the

DuTT o1 ERUABHTE! pifend 999 s VBN, BBy FHL A B3 ShAR, SO ST, 0
e N e L S ERIRE R LR R I
to sample collector 20 before sample collector 20 and buffer container 10 are inserted into

test strip container 50.

[00081] As shown in FIG. 1, test strip 40 can itself be a test strip such as are known.
Such test strips are customarily treated with a reagent compatible with the test being
performed.

' [00082] If, as is preferred, the test strip 40 is a visual test strip, meaning the results
of the test are determined by observing a visual indication on the test strip, the test strip
container 50 should be constructed so that the test strip 40 can be viewed. This can be
done by forming the entire test strip container 50 from transparent material such as glass
or plastic. Alternatively, opaque or non-transparent material could be used and at least
one transparent window 55 could be formed in the chamber 56 of the test strip container
55 so that test strip 40 can be viewed therethrough.

[00083] It is also considered that the test strip could be read by an instrument, either

separately from, or together with, visual observation.
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W t hout contacting the exposed portion of test strip 40 directly. Test
strip container 50 is dinensioned at position 58 to securely hold sanple
col | ect orwd@3asEd7buf f er container 10 by a friction fit. BZTEY3/0f957
non-limting exanple, the buffer container 10 and sanple collector 20
coul d be wel ded or bonded into. place. Al so, buffer container 10 can be

j oi ned [00984anp| eTebbiripatontaiRD SHedmbensderfibm ol sudeahle no@Bacive nmiériady
container 10 are inserted into test strip container 50. [00081] As shown

i N Fl Gsuth a$ gBks, plasiip od€eraiaft, b $edrhbibgtich thebf. STld WstSHecaSaiadre okagwn.
Such test strips are customarily treated wwth a reagent conpatible with the

test bed@rmBLhdifs BFkndvAPRBRiqld. 1In_]%t€t§)1§g1?[ﬁ§5f Slss &r:ﬂgasﬁg?stepré&h{lg 40 is a

visual test strip, neaning the resu e test a rm ned by

observi i iLndication on the test strip, the test strip container
50 shodﬁgwggﬁégﬁgkﬁﬁggéd so that the test strip 40 can be viewed. This can

be do form the entire test sirip container 5 rom transparent

mat et AP0 hs § teshpe pdet | & Prﬁa;efaévﬁ)shmqlwd)ﬂp s&%ﬁ%&&ep with all, or
non-transparent material could be used and at | east one transparent w ndow
55 coula lagst somparediits pompencatsabiiéer costagrer d fesampla codlegtop2@,diteadhaest 55 so
that test strip 40 can be viewed therethrough. [00083] It is also

consi destigpl40 had teshsrip esttaser §Ppassembldd bhegetleadltiwilldr appsciatedehit,beeatsber
separately from or together with, visual observation. -15 WO 03/060479

PCT/ USQBé 051€ coll@eBA] infREés SpikicinCOBMBEITE ddafkned b pierca@sembmBAnany
sui tabl e nonreactive material, such as glass, plastic or ceramc, or a

conbi natg GhueRe t&Rhiner R atEsitovsthk %eftgpfgqliaitK@éinﬁQ t D oiéa{i{;f@giﬁji ng any

known technique. Injection nolding o ass or plasti S pres y

tpgg;iggtg E:]? ﬁsl? g tﬂg{ ‘?1]%02 cr>f %éﬁepgﬂtg%orgﬁslt 3??%1}?('6{&%%%&% 0sk 9a% ieCpFi“O\:Ilidxief bé%\rvgér? rably
the sample collector 20 and the buffer container 10. This way, the membrane 18 will not
be ruptured inadvertently. Alternatively, those components could be packaged in
unassembled form for later assembly by the user. Sterilization could be and packaging
could be accomplished using any suitable technique now known or hereafter developed.
[00086] Although it is presently thought to be preferable to provide the buffer
container 10 of the sample testing device 1 loaded with the buffer fluid, the buffer
container 10 could be provided empty for filling with buffer fluid by the user. In such an
arrangement, the buffer container 10 could be made entirely or just in part from a self-
sealing material. To fill the buffer container 10, the user could take a hypodermic syringe
containing a sufficient amount of the buffer fluid, and drive the syringe needle through the
self-sealing material. Once the needle is inside the buffer container 10, the user would
inject the buffer fluid into the buffer container and withdraw the needle therefrom. The

self-sealing material then closes the opening made by the needle, retaining the buffer fluid

inside the buffer container.
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at | east sone, of its conponents, buffer container 10, sanple collector 20,
filter 30, test strip 40 and test strip container 50 assenbl ed toget her.

It will bwoapfpswcs ated t hat because the sanple coll ector PEO/USaED9EES a

pi erci ng nenber 23 designed to pierce the nenbrane 18 of buffer container
10 and allow the buffer fluid therein to run out, a protective piece such
as a fl®0087lsc of Anmitemiats| entvdiment of theepresentineehtivafvoillsmouwsk: daorilxel provi ded
between the sanple collector 20 and the buffer container 10. This way, the
menbr angitl 8efddehbe OAIGSHe319pt ured i nadvertently. Alternatively, those
conponents coul d be packaged in wunassenbled formfor |ater assenbly by the

user. edti zat i : | Q . usi ng any
Sui tabﬁrg@?%éc]hni quggﬁg@vwﬁﬁéﬁIﬁlqﬁg?éngggggg%gfe%g ﬁ?%g%@%iﬁﬁl%?hough it
is presentl h t t refer e to..provide.the buffer ont ai ner 10
of the abs ne{“t"g}é?‘ﬁlarfa i Bea B FhEl 150 ExbuiRE B ARy b EBe gt Bhe buf fer

container 10.could b rovid enpty. for filling with buffer fluid by the
user. IW%%’@FF“%{ to g}erelaﬁ%%’ﬁéﬁ %ettﬁqsgs foBfeInes Ao % BEvay ©f agniligniteg nade
entirely or just in part froma self- sealing material. To fill the buffer
cont ai nedemple, flapge LEeeandwinival, palepiefedyqyseleardninet shpminigElange hihalpsidrea
sufficient anount of the buffer fluid, and drive the syringe needl e through
the sebdrsmesingtye rahpleitesting daviee 1 blegneethleaest stripnenthénel 160.bBkAigs 150Nt ai ner
10, the user would inject the buffer fluid into the buffer container and

Wi t hdr asd hrevatemkestiip e6:ahiham s0Thém rsihf a8@ptovites ABLe&irflce LASKE KdcRSes t he
openi ng made by the needle, retaining the buffer fluid inside the buffer

cont ai Wtest‘s&ga M%IQQQ%XQPE@&#%@% 57 [00087] An alternate enbodi nment

of the present 1 nvention w [&Scribed with reference to FIGS.
13- 15. 8] As,depicted in FIGS. 13-15, t d 2 .test stri
cont ai n[@BB%O] haén%tﬁ'gﬁal%gg{t%]?rgl&o%%l@%octfalfm?e:te?tﬁ%nd&gpcf é’ﬁg HHT’e‘i’g? zu[ :MFB).I’ d

in a plan ener al | ) )
P c?ep(i%ctegd in FI%. 16\>/ . Whereas the previous embodiments employed a unitary test strip

container 50, 150, this embodiment provides a multi-piece test strip container 250 having a
cover 253 and a body 254 which fit together and hold the other components. Cover 253
can have a generally flat spatulate region corresponding to and accommodating the
position of test strip 240, which flares out into a more open region corresponding to the
sample collector 220 and the buffer container 210. This shape allows for a more compact
and easier to handle design.

[00090] As depicted in FIG. 16, the body 254 can have a pair of projections 261 and
262 which are dimensioned and disposed so as to be overlapped by test strip 240. This
way, test strip 240 is kept from undue contact with the rest of the body 254. Test strip 240
is itself secured between filter 230 and projection 260. Filter 230 is preferably shaped to
conform to the adjacent portion of the cover 253. This way, when the cover 253 is joined
to the base 254, the filter is urged against the base 254, thereby capturing the test strip 240

between the filter 230 and the projection 260.
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perpendi cular to the long axis of the test strip container 150. By way of
non-limting exanple, flange 159 can be oval, as depicted, or round (not
shown). FRwergeew3® hel ps the person using the sanple testcagsdeonisse 101
grasp the test strip container 150. Flange 159 also prevents test strip
container 150 fromrolling and provides a flat surface on the back of test
strip coO0@lner 180vénS3man bk mgngraraut,iaiondng (K30688)n i hext stelbdaonat e
enbodi ment of a sanple testing device 201 as clained is depicted in FIG
16. Whespage il GvHIEIEYds dSviBad0 d5 SestSeveip Ry Rt sBiMM( SdbeliRatidsd. 1 P,

contai ner 50, 150, this enbodi ment provides a nmulti-piece test strip

cont ai ngfogggjgr havirig cver 89Y Ghd Bas gg@aﬁ‘bg 1 ﬂ%&hﬁl@dk} %/ha%?gr%ﬁpﬁ{ and

hold th conponents. Cover can have a general at spzﬁ ul ate

region ¢a spondi.ng to _and accomudali ng .t osition.of .test strip 240,
whi ch fﬁlé{aége C@ "a}l?ﬁ%%erg %?8”&8&?%%&84 IBH‘%{:‘S{:?%% B%Bf - fitingexagple, o

col l ector, 220 anglgi he buffer contajner. 210. This shape allows for a nore
conpact POIxsiaYIsas gt pelypeRHigne agedinisally insyiodesticns depicted in FIG 16, the
body 254 can have a pair of projections 261 and 262 which are di nensioned
and di si$988% so afhewcapeegoimed apipsdniyuitabla teghniques 24®. kndhinsor hemgftet est
strip 240 is kept fromundue contact with the rest of the body 254. Test
strip 2d&elopsdi Byevdy sfenurlanitingtenmaplef the tever230 aandagrasyestidye 260. Filter
230 is preferably shaped to conformto the adjacent portion of the cover

253. Thirsppédtogihien ulthBoeMBl bokddd bSadieldaed to the base 254, the filter is
urged agai nst the base 254, 'thereby capturing the test strip 240 between

the fil b?/ﬁlfo angh & E:?j)rﬁﬁﬁl%lo@ﬂzne?x%'bgffeg \(,:Méégeélgg ?l%oc%Z%e%gﬂtlde% eﬁlérq? 25,[7

[ 00091] 253 can be transpare observatrTon ©

strip 2t40’ or ajlpagug i.g <Y\'hi ch case a wi ndow 255 for viewi ng the test
strip 226 MERReACAPY IP¥EEd 00092] The cover 253 and base 254 can be nol ded
or machined to shape from

[00095] Another embgdr%r%ent of the sample testing device is depicted in FIGS 17-
19. FIG 17 illustrates the relationship between buffer container 310, sample collector 320
and filter 330. FIG 18 illustrates a sample tes‘ting device including buffer container 310,
sample collector 320, filter 330, test strip 340 and test strip container 350. As illustrated
therein, filter 330 fits into a suitably-dimensioned portion of sample collector 320. A
friction fit between the sample collector 320 and the filter 330 ensures that only liquid that
has passed through filter 330 contacts test strip 340. Alternatively, any other suitable
sealing arrangement, such as O-rings, could be used.

[00096] As shown in Figure 19, piercing member 323 with piercing edge 324
punctures the bottom of buffer container 310 thereby releasing the buffer fluid contained
therein. The buffer fluid then interacts with the sample housed in sample collector 320.
[00097] Filter 330 is introduced into the bottom opening of sample collector 320
and forms a fluid-tight seal therewith. The sample is then introduced via the top opening
of sample collector 320, if necessary, using a pipette or dropper. In an embodiment of the

present invention, sample collector 320 is contoured to allow for sputum to be easily
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suitable clinically-inert, non-porous and rigid material. By way of
non-limting exanple, polyethylene and pol ypropylene are clinically inert
pl asti cs.wp@3@&RB}9 They can be joined using any suitabl e t@chnisqgye®snow
known or hereafter devel oped. By way of non-limting exanple, the cover
253 and base 254 could be snapped together, ultrasonically bonded or

adher ecdcolleCO09H]ltcF B0 sehythe botiohaipaeing 22 Sanapid chlldctear320geadbyer 210 can be
constructed in the manner already described. [00095] Another enbodi ment of

t he sarmbﬁen&i@%tﬂhmnqﬂaﬁ@ﬁl dxstistei e dhd BotfonSSt dafpld Solleblo33@. i1 1 ustrates

the relationship between buffer container 310, sanple collector 320 and

filter FI G 18, ¢ : E . 1 L ! i ffer
cont ai ot 0510, © STt < EkiRe 310 % ARG HRD hOER PBHNEE of LI Ths,
strip t gj.ner 350, Lllustrate erein, filter 330 fits into a

sut ¢ abi PR IER e A8 el vt RS TSt s8R s 14 Mot

bet ween ﬁ?he sampl e_caol | ector. 320 and the filter 330 ensures that only

| i qui d telsasing Hebubtes duil santaipgshiberein. ekhedndier Juidamixgs patbisample ip sample

Al ternatively, any other suitable sealing arrangenment, such as O-rings,
coul d bollgeter32¢ gubiberesnliinghoimture paseyirenghdiltep330 endepntastbtest sSBAB wi t h

pi ercing edge 324 punctures the bottom of buffer container 310 thereby
rel easi¥g. théhibefbedinfentifiltee 850 sirn@csevértaefuattions THetdp BB esald theibdttbhen
interacts with the sanple housed in sanple collector 320. [00097] Filter
330 is dp&hfngdif%ﬁﬁﬂle%ﬂeétB%ME& PRSBhNEE Bb sSAPRIRE BdchFink UbsddY an@nd

forms a fluid-tight seal therewith. The sanple is then introduced via the
Do e Sl 30010 S0LLSHRTroALe Ll RETEE RO T 00 SLAREIRE "
:DSéT;: ngéf%gg%éﬂ%@g:ﬁi%g?:{hggr@%%#’g’rntgggsggds2:ISIsl %lh;algo:/\:)o%?){)ggg?zg of sanple
coll ect[(())(r)09392]0, t h/irﬁ?r%}l/er embodiment of the present invention is depicted in FIGS 20A-23.

FIGS 20A and 20B illustrate the interaction among buffer container 410, sample collector
420 and pump 460. Pump 460 is preferably made of an elastic or polymeric material
which is capable of being compressed by squeezing so as to expel air therefrom.

Releasing the pump 460 then draws air or other fluid toward the pump.

[000100] As shown in FIG 21, a portion of sample 405 is drawn into sample collector
420 when compressed pump 460 is released thereby creating a vacuum in sample collector
420. Sample 405 flows into sample collector 420 to fill the vacuum created by the release
of pump 460. After sample 405 is drawn into sample collector 420, sample collector 420
is placed inside test container 450 atop filter 430. Filter 430 has a fluid-tight fit with test
container 450 thereby ensuring that any liquid which contacts test strip 440 has first
passed through filter 430.

[000101] Buffer container 410 is then inserted into sample collector 420. Buffer
container 410 fits securely into sample collector 420 and seals air passage 470 thereby

inhibiting the operation of pump 460. Sample collector 420 has at least one piercing edge
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preventing the sanple fromexiting through the bottom of sanple collector
320. [00098] Buffer container 310 is introduced into the top opening of
sanpl e cowbasiers79 320. Pi ercing edge 324 of piercing menb@®CTARS3/MIST ces
buffer container 310, thereby releasing the buffer fluid contained
therein. The buffer fluid mxes with sanple in sanple collector 320 and
t he resAldtamapieichigmempers4ass Ribucogglig #24 piercd8 Buffertontuivien il 8 thepstiy Sstri p
340. In this enbodinent, filter 330 serves several functions. Filter 330

seal s trlRabing tBuffep EMid\enefinsPBlet. CTHE REP FutidBixeh @4 BRNmPILMBHNINg t he
sanpl e from escapi ng, absorbs and contains buffer solution and sanpl e,

provi dege fesa Rk Pk Ehdid g o test strip 340, and filters inpurities
fromtheemgt efrﬁ:gé@ Egigﬁg testlietle.ﬁ[(%OOQQ] A further enbodi ment of the present

i nventi i5-depigted in Fl 0A- 23 El 20A and 20B i | | rate the

i nter aJ{% pgir@;trmngﬁ %ﬁ?rfcgptaé%e(ﬁ?éﬁ et gezl g4 H’sﬁfﬁ '8 SEEP eeC@?IS?tor ﬂ%‘g%ﬁamﬁﬁrrp 460.
Punp 460 is preferahly nmade of an el astic or polynmeric material which is
capabl eangfsn%iiﬁ@téﬁgpﬁeg%gargg}e SEP8E Presy 2abseR defnkinebshosyn) seqEesef r om

Rel easi ng the punp 460 then draws air or other fluid toward the punp.

[ 000100utks cemaingr 41 im) fignpaontast pathtsemplesollseiapd2) aws buffercenminirlo isanpl e
collector 420 when conpressed punp 460 is released thereby creating a
vacuum presssddpivewaal drec prcing 2dpe 4Bdmblperdf nfehties 423) titersmnpiretiediglteet or 420
to fill the vacuumcreated by the rel ease of punp 460. After sanple 405 is

drawn igiéReSHMRkmbEMe! (B6L PowhAR d @@amhg RS I HRRed IndouttR6GslainBsi de
test container 450 atop filter 430. Filter 430 has a fluid-tight fit with

Strip 400 ReeTIo ALy THESEERY (RRHCR A EheR e B R MY bR EPRARET i Pt
00 SRR RS BRSPS 50 bl R0 o L S oAb 1
inhibiting the operation of punp 460. Sanple collector 420 has at | east one
pi erci Hﬁegdge -19

[000103] FIG 22 depicts the sample collector 420, buffer container 410, pump 460

and air passage 470 integrated with filter 430, test strip 440 and test container 450. Buffer

fluid contacts the sample 405 contained in sample collector 420 as discussed above. The

resultant mixture iﬁcluding the buffer fluid and sample 405 contacts filter 430. Filter 430

contacts test strip 440 which is housed in test strip container 450.

[000104] FIG 23 depicts an alternate embodiment of pump 460 wherein the pump

460 is accordion-shaped 560.

[000105] FIG 24 depicts an alternate buffer container 10 wherein the buffer container

610 has a bellowed top portion 611 in order to facilitate expulsion of the buffer solution

from the buffer container 610 into the sample collector (not shown). Buffer container 610

1s initially secured to the sample collector by the interaction of raised ring 619 with a

matching groove (not shown) formed in the sample collector (not shown). The sample

collector can include a second depression (not shown) which holds and seals buffer

container 610 in firm contact with the sample collector when the buffer container 610 is
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WO 03/ 060479 PCT/ US03/ 00957 424 on a piercing nmenber 423. Piercing edge
424 pierces buffer container 410 thereby releasing the buffer fluid

cont ai nedwDlaei4m? The buffer fluid m xes with sanpl e 405PamdSos/mn®s7
resulting mxture contacts filter 430. [000102] Buffer container 410 can be
held in place in sanple collector 420 by a press and snap detent 419. A
conpar apkssed downdwapt @gs themershgedde bethe p{archg siemvirey, theebly penctinitfef £r
container 410 in firmcontact with sanple collector 420 once buffer

cont ai ngiercédile hiembparRSESb ARy MR domainer G Rkl relbasHg theARd e flufd IRyuséd g
menber 423, thereby puncturing the pierceable nenbrane (not shown) and

rel easi pgurRe.Rifihsr6ffd ui d housed in buffer container 410. See FIG 21. The
detent can provide a fluid-ti ght seal between the buffer container 410 and

the sa I'le r y. ot her L SCO al ing can
a6 E01 0o predés of Ay e piioine T P R arERSYET RlieR

contalner 410, r age 470 .inteqgrated with filter 430,

t est st?qnbaIW1§1§rRingW€§tﬁe eﬁrl%tf%% giﬁolnéﬁmerﬁlallﬁplé’é?ﬁ%é’tt@ RIFEIE | e

405 contained in sanple collector 420 as discussed above. The resultant

m xt ur eedgaénaishengit ¢icthp picrang megibgr @etishearm! digddinctbabuffescontdines61430.

Filter 430 contacts test strip 440 which is housed in test strip container

450. [ oBedfdys b Adiffte pomthineadi Oedriléntoahesaandio dolietur (ndt showp) daldr Wieer ei n
the punp 460 is accordion-shaped 560. [000105] FIG 24 depicts an alternate

buf f er ia@Héme B erat ey Wie b Ginther BRbbdifeat, pfRtdaBidBEmbiAAS 616 Buke! | owed top
portion 611 in order to facilitate expuIS|on of the buffer solution from

the buf e €0BtHHaavE %er Rbfed i gﬁ%g kﬁ% eqm @ﬂawgies?ﬁw er

contai ner 610 |S|n|t|a y secu arrpeco

e acyl o b aest fa%ﬁlgs@g%?c&ﬁ%?% G IGEEYe (ot shown) formed

second [%8 {Oeﬁ S| OnF n% 111Sust(%g\‘£s bl\{\ftflelzr%gntg%leg %1(351 ﬂ)(gdgdel%[[osa st?alggle testing device
601 comparable to that depicted in FIGS 13-15. Buffer container 610 is tapered so that
bellows 611 of buffer container 610 does not fit in the open end of test strip container 650.
[000108] As previously noted, this invention encompasses testers having a single test
strip and testers having multiple test strips. In the case of the latter embodiment, it may be
desirable to enlarge the portions of the tester accommodating the test strips, such as the
filter, which receives the ends of the test strips, and the test strip container, which
surrounds the test strips.
[000109] It should be understood that while various components described above
have been shown as being circular in cross-section, this geometry is merely preferable, and
not required. Other shaped cofnponents also could be used without departing from the
present invention.
[000110] Use of the Sample Testing Device

[000111] The present invention functions by mixing a test sample with a buffer fluid,

filtering the mixture, and then absorbing the mixture using a piece of reactive test material.
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container 610 in firmcontact with the sanple collector when the buffer
container 610 is -20 WO 03/060479 PCT/ US03/ 00957 pressed downward onto the
pi er ci ng woga/0ef47¢ he pi erci ng nenber, thereby puncturing &CTAiIses/e®abl e
menbrane 618 of the buffer container 610 and releasing the buffer fluid
housed in buffer container 610. [000106] By pressing dowward and

conpr esAirengtivh teshmlatenabisraagaterial 6itfictoéhadngés @te orawort arapertics Mhenin éeceabl e
menbrane 618 of buffer container 610 is pierced by the piercing edge (not
shown) @tsehbeoPi gieeiMOsubBEhes. Herolths PrRYties kihtth dhahge 4B PrditthbErviqant ai ner
610 then flows out of buffer container 610 and into the sanple collector
(not s@w, Rt L i j ment

pi er ceab e)a}r;g@ %%ﬂgﬁgri%b%‘agﬁ%%ﬁ ﬁgtreg{:% g%:ﬂt%}%ﬁn%%go@a%%ég\t%@béﬁ%g%g%d portion
(not shown) re it owill fail en _stressed by. the raised pressure of the
li qui dhllnr?g’i bc?\é,\l,a ?’h‘%tsc%rrﬁ\%ggls?gv}egg\é\ﬁ%l%n%ﬂais 68 ]ﬂ)ef]]tﬁﬁlle 259 BP0 r at es
buffer contaliner. 610 l.oaded i.nto a _sanple testing device 601 conparable to
that dePREICEY Whichthig is accempliphedrall hegiscysssdr 610 is tapered so that
bellows 611 of buffer container 610 does not fit in the open end of test
strip deAPHiZler 68oce saudotoBRs deyviger lehdsdhgsh yenpted dront i padkagiegtit can
enconpasses testers having a single test strip and testers having nultiple
t est sthdpgrsparédifdrivee asfdlosfs. t he | atter enbodinent, it nay be desirable to
enl arge the portions of the tester accommodating the test strips, such as

t he fi[lot)@nﬁi]]mi CA shRBR) MematahiBl @Bfshoiin) td1Be fe8Rl iSfrb@Foed e thdi@nifst strip
cont ai ner, ich surrounds the test strips. [000109] It should be

d t i i i . ) h
oo ber raeibb3h. BRihfiel B NEME WEUIARPRS B8 b Pe RO KB e B P e

1"1 ?E) mr ,? ﬁg«ls %%g%rgé‘]ﬁ{]e%l&iﬂ{s} glﬁ{fli?(g% Bgtn::{%g qutq}rﬁitead t%?sa‘fi%g,l c%re%?os%%n%? ﬂ\lll\q t, Qeorllfrtn, departing

whole blood, plasma, vaginal fluid, semen, and urine. These bodily fluids may be
obtained from either humans or animals. In addition, fluids obtained from plants, trees,
soil, the environment and other sources may be used as samples. Depending upon the
nature of the sample, the sample can be loaded into the sample collector 20 in any of
several ways.

[000114] If the liquid is not overly viscous, it can be drawn upward into the lumen 28
of the channeling member 26 through capillary action. By way of example, the tip of the
channeling member 26 can be dipped into a patient's blood, where it will be drawn up into
the lumen 28. In some cases, the patient may be bleeding freely, for example, if the
patient has a cut or open wound. Alternatively, it may be necessary or preferred to draw
blood from the patient. This can be done by jabbing the patient, say, in a finger, toe or
earlobe, with a sharp needle. After a large drop of blood has been collected, the tip of the
channeling member 26 is dipped into the blood drop, and capillary action will draw that

blood up into the lumen 28 of the channeling member.

2.



[ 000110] Use of the Sanple Testing Device [000111] The present invention
functions by mxing a test sanple wiwth a buffer fluid, filtering the

m xt ure, WOM3LEN absor bi ng the m xture using a piece of PeAAIVVRIIFESt
material. -21 WD 03/060479 PCT/US03/00957 A reactive test material is a
mat eri al whi ch changes one or nore properties when in the presence of a
speci f i[©08LIEGt ancincteamllarty hetiqr is getchmmed biyitikdwisdaitg ef tiediquidher abl y
visual. By way of non-limting exanple, the test strip can change col or or

devel 0pyRBRorPindME BiménsiRS and 8o BosiléH SF tAE nRAk{aC IO @B c&RkS] themat erial s
are applied thereto. The precise manner in which this is acconplished wll

be dis Céﬁgg@gf thk QR 28 Slg]ﬁl% c ﬁlﬁsg%jiﬁ?% rgﬁh% Qﬂa.tﬁll%}ﬂgg ﬁagvﬁ\ga@fi?% g%ﬁl%ﬁe?ég?e\ﬁed from

its packaging It can e prepa use as sanpl e of

mat eri al ho ! tested is,introduced into.the s I col l ector
20. Ex asr?'ptguré}gh% ﬁq‘fl\ﬁﬁ% i ?e\ﬁﬁeﬁcvﬁlﬁfpfﬁ Bt Hg%gha‘?pgglﬁ% ?Cz’émi ”ﬂtoﬁh% %%‘t%l &g system
of the_present i nveriti Ocﬂ i_ncl u%f, _Eut are not |[imted to, saliva,,

cer ebr oS Fisfostty f the liauid, i be togtedt wilbihgesdore deteamime thagamspctionpfdhe senen, and
urine. These bodily fluids may be obtained fromeither humans or ani mals.

| n addi dhiapegling|mé¢mBer@ét ai ned from plants, trees, soil, the environnent and
ot her sources may be used as sanpl es. Depending upon the nature of the
sanpl e,[000El 6 anp| ¥ thamateeial todadeaestédis @ lignél aainplschetdinl ewheiine2Guch agny of
several ways. [000114] If the liquid is not overly viscous, it can be drawn

upwar d Beakér drhiest hibeethed ofhe ER@nSINANNEhDAD BRADE diphd ifth O G@Pi | | ary
action. By way of exanple, the tip of the channeling nenber 26 can be

acti on. By uay of exa ber' 26 can
26" " ‘SRR FUREL 60l Rl ARG s B BRHESY “For "exanpl 6, i1 the

B?; :Pﬁ[gﬁ@f IJ;]‘ q (r: ;fl\f’\?trer 2 ?1rc]1umlsj rc]geiwnpillptv%trrg %‘§z Ic:é{}:)ethfy efc%ior?ﬁ%m?g% 0%31?1166 i%‘é” y or

member 26 into lumen 28 of sample collector 20, the buffer fluid or diluent contained in
the buffer container 10 is released as described above. Then, after the sample collector 20
has been placed into the test strip container 50, under the influence of gravity, and possibly
pressure applied when the buffer container is squeezed to cause rupture, the buffer fluid
flows downward through the sample collector 20. As the buffer fluid continues flowing
downward, it passes through the lumen 28 of the sample collector, where it mixes with the
blood sample therein. The blood and buffer fluid mixture then contacts the filter 30, and
filter 30 serves to prevent blood cells and any impurities from passing therethrough. This
way, only liquid can continue to flow downward through the filter 30 to the test strip 40 in
test strip container 50.

[000118] Alternatively, drops of the liquid sample can be placed into the lumen 28
by dripping the liquid onto the base 27 of the sample collector 20. Again, capillary action
will draw the liquid into the lumen 28. This approach may be preferred where the liquid

to be tested is contained in a syringe or pipette.
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bl ood fromthe patient. This can be done by jabbing the patient, say, in a
finger, toe or earlobe, wth a sharp needle. After a |large drop of bl ood
has been wolBmetsed, the tip of the channeling nmenber 26 P€TdiSopedsi nto t he
bl ood drop, and capillary action will draw that blood up into the |unmen 28
of the channeling menber. -22 WO 03/060479 PCT/US03/00957 [000115] Since
capi | | d090HG] i on Ifshadmateriali tnded tépped ik bighilys viesius yr ofent dodid) the uiatkriah carquest i on
and the di nensions and conposition of the material form ng the capillary,

the shapkogdedidheo therpase 2Boothd sitile@on@Rsi20.on of the channeling nenber 26
can be selected so that the liquid to be tested will be drawn through

capi | | gy %ﬁ i Onedf)ﬂéé)ché Qﬁléﬂ;l@ RERE12 By s ll);ll@ HliIetasid ﬁ}e%tgﬁ%ms lﬁﬂé}%dég? 14 0 be

tested Wil therefore determ ne the construction o C I'ng memnber

26. [0QQR116J. If . erdal to be tested is a |iguid dit is heldin a
cont ai &ger’ %uésf%rcimézlglgqgE?gglﬁrecrongaﬂnﬁrgg t Wﬁﬁﬁg Wﬁlﬁgr wit O‘Hfagﬁ OO ARI i ng menber
26 can be dipped into the |jqud iquid will then be drawn into the |unen
28 by égﬁlfl}lg-a ﬁlsgeww thy W&%ﬁ}d h&lili ity e brefn raind e Apwad & by
capillary action through channeling nenber 26 into |unmen 28 of sanple

col | ectftagw o@t andigenisinfoontactwith e s@impleent contained in the buffer
container 10 is released as descri bed above. Then, after the sanple

col | ect[660120] hasWhthenafepdnae adwita FOGt 1 ¢hit eat bsdoriehyqeit@niigrthd&8buffetnder t he

i nfluence of gravity, and possibly pressure applied when the buffer

cont ai nehtairfer 30 We 8NP R GANEEIOr LO/BS thatthe inhid 8 of thebdffed doawnGqonwar d
t hrough the sanple collector 20. As the buffer fluid continues flow ng

m xos i P EATRTEF B e SR R b S R b0 e
and anyr AR P eo Rt des R b Lgn A P daBhT R e by o can
OO oy s o, e 2 dainer T0 mhd spls Solleter 20 togatier oo i thel '

threads 19 and 29 are positioned for mating engagement. By then grasping the

compressible grip 16 of the buffer container 10 and twisting, the threads 19 and 29 will

engage and, owing to relative rotation therebetween, draw the buffer container 10 toward

the base 27 of the sample collector 20. As the buffer container 10 moves toward the

sample collector, the membrane 18 is pierced by the piercing edge 24 of the piercing

member 23. Liquid in the buffer container 10 can then flow outward and downward under

the influence of gravity and come into contact with the sample held in the sample

container 20.

[000122] If desired, membrane 18 of the buffer container 10 can have a weakened

portion (not shown) where it will, when stressed, fail first. The weakened portion may be

positioned so that it will be contacted by the piercing edge of the piercing member 23.

Such a weakened portion can be made by scoring, punching, etching and so forth. Now,

after the sample collector 20 has been fitted into the sample collector and the buffer

container turned to move the buffer container toward the sample collector 20, the piercing
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test strip container 50. [000118] Alternatively, drops of the liquid sanple
can be placed into the lunen 28 by dripping the liquid onto the base 27 of
t he sanplwomdlob@ece or 20. Again, capillary action wl | dr ®6Ttuse3higui d i nto
the lunen 28. This approach nmay be preferred where the liquid to be tested
is contained in a syringe or pipette. -23 WO 03/060479 PCT/ US03/ 00957

[ 00011%dge R4 strikepateruphires thabeedkeatdEpbriisn hThédbyffari fhdd ua then Buverousahd d, t he
material can be dropped onto the base 27 of the sanple collector 20.

[ 00012 QﬁixQﬁi@l@tHngmfbm%nbtﬁeﬂ@hﬁbdﬁ&ﬁeﬁmﬁé?p&%nlt ffeRMior the BuTRr SGHMRING | S
u

exposed to the fer fluid held in buffer container 10, whether with or

W t houtc,agkt, #eg;&ftg}‘ﬁi@rﬁﬁg Al sﬂ‘ﬂ{eﬁ%{ga &ftl,?lgé’jc e%eak%&%ﬁ Rherbiyrl d hel d

within the bu ontal ner 10 be a we | ow and co into

' h |l e, 12 (th,ref G hi b
done. oyt B8 WRafenst AU tha Koy TR SR Sat ot o 20 so-

t hat tg)%étgegbrane 18 of the buffer container 10 is pierced by the piercing
edge 2 T H@'pi ercing nmenber 23. If the buffer container 10 and the
sanpl e coll ector 20 have matching threads 19 and 29, respectively, this can
be " of 6001681 by B el ujloptoe 2Bant be piosittsdivitra fug Rndhichraestdi | ect or 20
together so that the threads 19 and 29 are positioned for mating
engageneaithinByotchénotghawn) inghe test strip oputemst £0. eTlgs infill kéepothe tdigplouf f er
container 10 and twisting, the threads 19 and 29 will engage and, owing to

rel ati «glleabPto 88miatBbeinaethe 6t aeﬂ/gtsdaﬁtam& 5@ Ry HeAMEbUTR cdRatneidd d  the
base 27 of the sanple collector 20. the buffer container 10 noves toward

the s the nenbrane 18 is pierced by the piercing edge 24
of the%gggggﬁﬁgb?%%ﬁ%gg 23. Liquid in the buffer container 10 can then fl ow

out War GoRi SONNMRLATEL TS L LEHEIR PRl 10l QI Y © contact

witht

squeezing the side walls 17, 17' of the compressible grip 16. This will deform and reduce
the volume-of buffer container 10, expelling the buffer fluid therefrom.

[000125] If the buffer container 10 has sealing rings 19 in place of threads, then the
buffer container can be urged downward by pressure on the compressible grip 16. Again,
the membrane 18 will be pierced, and the buffer fluid expelled to come into contact with
the sample.

[000126] As an alternative construction, the sample collector 20 can be formed
without a piercing member 23. Instead, the membrane 18 of the buffer container 10 can
have a weakened portion (not shown) where it will, when stressed, fail first. The
weakened portion can be made by scoring, punching, etching and so forth. Now, after the
sample collector 20 has been fitted into the sample collector, the compressible grip 16 of
the buffer container 10 is squeezed. This raises the pressure inside the buffer container 10
until the membrane 18 fails at the weakened portion. The buffer fluid can then flow out

and mix with the sample, as already described.
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contai ner 20. [000122] If desired, nenbrane 18 of the buffer container 10
can have a weakened portion (not shown) where it will, when stressed, fail
first. Thwowsakmmed portion nay be positioned so that it PairiuSobendsont act ed
by the piercing edge of the piercing nmenber 23. Such a weakened portion
can be made by scoring, punching, etching and so forth. Now, after the
sanpl e KOPLZHt or Zbe hastutreafithé bufferdliidand sdneple wrthérefitatd by fitter 301 dThise
buffer container turned to nove the buffer container toward the sanple

coIIectpmw@ﬁsﬂhhﬁﬂ@fﬁﬁﬁhﬁghe&ﬂqﬂ@ﬁ@ﬁi&ﬁﬂ&ﬁﬁg8&&&&838&@&&5540&9?&m%4 strikes
and ruptures that weakened portion. The buffer fluid can then flow out and

m X W t g ddeliBamR Kamble, #AE B8p16 BEAGY RN is Blooki e Ri€S 8P Ead g&é&%{e‘ , the

buffer container  can be rotated after piercing edge 24 strikes an

rupt ur i rin h epned. portion
and pr ogrditEs ERHE] LBOA b ot ML SRpL HEGNGhe WO A CR ARG 80001251
The sanple collector ,20 can pbe provided with a |ug 39 which engages a

mat chi ng ARG CPH{?F{Sg?FgW‘}Og the test strip container 50. This will keep

the sanple collector 20 fromrotating within the test strip container 50
when t hO0BAYler cBithaldieg thegampls;tesipeidsuice d apright rayits avill doyothea] | f
desired, liquid flow out of the buffer container 10 can be hastened by
squeezi mixtuisalosindeardallss, dapjllary actin willedrewrthe esbirlilved gud sanddle infhile Wi | |
deform and reduce the volune of buffer container 10, expelling the buffer

fluid tfeests efitbOS0 1R Sl bk abheciatddftiit teontedtRaticil ByhapaseadhiAEhthegs 19
in place of threads, then the buffer container can %e urged downward by

ressur [ iah AJG4 g | by be
p B1t&s aﬁ&ts@wﬂﬁ%&ﬂﬂoﬁé@ﬁ laRd %@‘gﬁﬁ?@f e filtb}50. nﬁéﬁﬂc%o}gmsl%\wg oe

pi erced, and the buffer fluid expe 0 cone into con

sanpl e. slow the rate of fluid flow, while increasing pore size will speed the fluid flow. Slowing

fluid flow through the filter 30 may be necessary where it is desirable to have the buffer
fluid and sample remain in contact for an extended period of time.

[000129] In addition to regulating the flow of buffer fluid and sample therethrough,
filter 30 also blocks solid particles in the mixed buffer fluid and sample. This way, only
liquid will reach the test strip 40. It will be appreciated that the size of the pores (not
shown) of the filter 30 will determine which solid particles are prevented from reaching
the test strip 40.

[000130] The filtered mixture of buffer fluid and sample, under the influence of
capillary action and, possibly, gravity, is drawn downward through the filter 30 until some
of the mixed liquid eventually comes into contact with the narrow end 44 of the test strip
40 held by the filter 30. Again, capillary action and, possibly, gravity, will draw the mixed
buffer fluid and sample into the test strip 40.

[000131] With reference now to FIG. 1, the overall flow of buffer fluid and sample is

in the direction of arrow A.
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[ 000126] As an alternative construction, the sanple collector 20 can be
formed w thout a piercing nenber 23. Instead, the nenbrane 18 of the

buf fer cowpaBers740 can have a weakened portion (not shomdr/usa®em®sit wll,
when stressed, fail first. The weakened portion can be made by scoring,
punchi ng, etching and so forth. Now, after the sanple collector 20 has
been fif008tB2Int o Ohee thanpiked bulférefitidnnd saneple bamerressedovith ghid tst3ippdo, t he
buffer container 10 is squeezed. This raises the pressure inside the buffer

cont ai nwhichQ@an thltt iplack e kb FaRion 1Be bapdasandb of (he e i?ﬂﬁﬂnﬂ)}%ﬁahgé‘ The
buffer fluid can then flow out and mx with the sanple, as alréady

descri bﬁr@wdu?g'sa NQANHEABAD e %g{eyﬁﬁéf $9 %égbel{lé) P%%ST sr?eé(thtucfa% b%f the

buffer Tluidand sanple is then tere I'S prevents t he

b ff i d t t B
ERITE AT ST Bt N L
f It t t he whi t d d bl ood ll1s f th I
L RIS el ol 1S *Gnl cod el from he sarpl e

40. [00012 By hol di ng the sanple testing device 1 upright, gravity wll
draw t HO00K3dt ur elngéiliranathgr embedimenhpl thisanvyention, test confiimadioaws aveelablef f er

fluid and sanple into the pores of the filter 30. It will be appreciated
that t Hey usinga ptovidedabsorbentipdd pasisee inffigugo tdpeare kot of thediqafd irgied by the
conposition and porosity of the filter 30. Reducing pore size wll slow

the ratigsted whthuhélafotmentiohed Sanhil6 66AS NIPRLE Bitifdr£8n ¥é hiovRRAGEHhH &gh% | ui d
flow Slowing fluid flowthrough the filter 30 may be necessa ere it

ext cnac B ot R o PHLSRafe TS thARER, B ERPU bl ntg?féwf of
part | o1 getipf FRe Sa”&&eaﬁui" W B4 e mer ity Proshi oy REAPG 1§ qui o wi 1
reach thgttl'gle%tf StarﬁlerFBt'sA'%ckleé ﬁ\l/lvl é Itl be appreciated that the size of the pores
( not gol,ap P ger up.

[000134] Once the pad 2 absorbs the liquid the pad 2 is sent to a remote laboratory

for independent testing. Such testing can be performed using a different procedure from

that carried out by the test strip to check for the condition or property of interest. This

way, there is a confirmatory check on the testing performed by the sample device 1 using a

fluid sample taken at the same time.

[000135] Optionally, the pad 2 has a circle 4 drawn thereon representing the area

where the liquid is to be absorbed. This helps the person administering the test to place

the liquid sample in the correct place on pad 2, and it also lets the remote laboratory

analyzing the confirmatory sample know where on pad 2 the test material is located.

[000136] Also optionally, the circle on the pad can be used to define a required

amount of sample to be collected. That is, the circle can be sized so that the quantity of

material collected is at least the minimum amount needed for an adequate sample to be

used for confirmatory testing.
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shown) of the filter 30 will determine which solid particles are prevented
fromreaching the test strip 40. [000130] The filtered m xture of buffer
fluid andweanjpb®@y9 under the influence of capillary acti omCarusp3/pwssi bly,
gravity, is drawn downward through the filter 30 until sonme of the m xed
liquid eventually cones into contact with the narrow end 44 of the test
strip [A00HSd byThdwead 2 tdndre B8de Rgaiany switgbid krawwn @bsbibent maerialpdssi bl y,
gravity, will draw the m xed buffer fluid and sanple into the test strip

40. [ 000433 noALliMithgf RbRpLs aPVf gauzE;cGitod, linkh ©r BT r%gﬂa £, ew of buffer fluid
and sanple is in the direction of arrow A -26 WO /866479 PCT/ US03/ 00957

[000132&0@1@&0&9@1@9‘;&%@%31@)&fI uid and sanpl e have reacted with the test
strip 40, which can take place in known fashion, the appearance of the

test st oV, i ndi.cat i he result of

t he tes[{ bglﬁgﬁg perlgor rreg‘%sy‘?% s %tgésﬁﬁ%tsglcténn‘%g Onl%l%he eﬁllpgoﬁ'ﬁﬁtoefef%er a wi ndow
55 in th es stri nlg%ma or, the test strip container itself
if the tsdpr 4 park YIP diops traueh usp ! ﬂFC?@B@@FteI%@}m@lqsi lpu Kot her
enbodi nent of this invention, test confirmation is available by using a
provi delinidnhanst teeirsirinsa d'he magmeunf sefeciinga particuler spapnleirbafiso Avidemdtiess | i qui d
being tested with the aforenentioned sanple device 1. Pad 2 either can be
provi dedriptoocigchidria comditiphe fiwstestng itskdfkmavnl , Sueh nealicab eondtitiensdnelidgbl e
separately. By way of non-limting exanple, the separate pad 2 could be

the padsaRthdt GnaRalty, Hbg@@tssuls Shep@iti POV, AR Sulosd @,fntauring%phtﬁe&@&a@ nt's
pricked finger t|p [ 000134] Once the pad 2 absorbs thé liquid the pad 2 is

sent t Om%aﬁf R Kidh ;I%tlﬁﬁiﬁlt tgé%fhg égggrﬁ?:?%)e&tus%@ & és@grtalr?gfeg) %s%gﬂ:é ?ﬁ eC an be

performed using a erent proc at_ carrie t est
Strip 19, cﬁ(r)]\?a%léulgrofnd}cg orS e %iooﬁ ofa Eb (R%ergby mstlan’ctl}(/3 algamg heafth care

providers that the subject has recently suffered a cardiac event. Furthermore, the testing

system may be used to determine the presence or absence of a drug in a subject’s system.
Examples of such drugs include, but are not limited to, alcohol, nicotine, and cocaine. The
testing system may also be used by a law enforcement officer to readily ascertain if the
blood alcohol content of a subject is above the legal limit. The testing system could also
be used to identify the presence of various contaminants or pathogens. Examples of such
pathogens or contaminants include, but are not limited to, anthrax, smallpox, botulism,
Ebola virus, Legionnaire's disease, and so forth.

[000139] Thus, while there have been shown and described and pointed out
fundamental novel features of the invention as applied to exemplary embodiments thereof,
it would be understood that various omissions and substitutions and changes in the form
and details of the disclosed invention may be made by those skilled in the art without
departing from the spirit of the invention. It is intended that all matter contained in the
above description or shown in the accompanying drawings shall be interpreted as

illustrative and not in a limiting sense.
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way, there is a confirmatory check on the testing performed by the sanple
device 1 using a fluid sanple taken at the sanme tinme. [000135] Optionally,
t he pad 2wbas/en4cd rcl e 4 drawn thereon representing the amrea/useserms’t he
liquid is to be absorbed. This hel ps the person adm nistering the test to
place the liquid sanple in the correct place on pad 2, and it also lets
the renoo@l40abor aft &y ylso @rtad widersgodhkat ala ol loWad sy insamPinteriod v vdver e on pad
2 the test material is located. [000136] Also optionally, the circle on

the paohlpmh@geﬂé%@qna Opé&lefié RBnRed TR M9 EntiRITRIGE deécn%aml@aﬁ ﬁatl%ﬁleﬁfél lected.
That is, the Circle can be sized so that the quantity of materi al

B B e e

[ 000137 The pad 2 can be made from any suitable known absorbent material.
By wa ®Hon-1inmting exanple, any of gauze, cotton, linen or blotting
paper, conbi nations thereof could be used. [000138] The testing system
of the [BQM&t i nif alseishorlady updersiepd b themsesenisinverndignjizretdnicadedtohsr i ety of
medi cal conditions through use of the appropriate sanples, buffer fluids
and t esimi¢d topsmethhé whnsastepodre petfemiddrig the qrdertrecitddan tisafoblowingeléies 1 ui d
and test strip to check for a condition of interest is itself known. Such

nmedi cal TioRehti@iNénconphstde the gedforrfite®@thdst Blep£th dther ci@pat i tis B, hepatitis
C, H'V, tuberculosis, small pox, diphtheria and nalaria. In addition, the

| nst antjob@sg ng Sﬂﬂsemﬂ@y}le?@hé’b%%@eﬁ O RRER RISl pBARIEG O

car di ovascul |nd|cators I'n the blood of a subject t y |nstantly

I d
o R RSB By S AT o
e e S bl B e GUELES . 0

and details of the disclosed invention may be made by those skilled in the art without
departing from the spirit of the invention. It is the intention, therefore, to be limited only

as indicated by the scope of the claim appended hereto.
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testing systemmy al so be used by a | aw enforcenent officer to readily
ascertain if the blood al cohol content of a subject is above the |egal
limt. Thwoteamsisng system coul d al so be used to identifyPChaSps/e®énce of
vari ous contam nants or pathogens. Exanples of such pathogens or

contam nants include, but are not limted to, anthrax, smallpox, botulism
Ebol a virus, Legionnaire's diseaseClaxiMso forth. [000139] Thus, while

t here have been shown and descri bed and pointed out fundanmental novel
features of Wiatisnvanicddn as applied to exenplary enbodi nents thereof, it
woul d be understood that various om ssions and substitutions and changes in
the form and details of the disclosed invention may be nade by those
skilled in the art without departing fromthe spirit of the invention. It
is intended that all matdagiplepting dite] sonipisingabove description or shown in
t he acconpanying draw ngs shall be interpreted as illustrative and not in
a limting sense. , bh@Be BRI 8AGAT aRShEHEAMIR P bived Qggﬁfgiof]luihtthérfl al so to
be understood that the follow ng Clains are |nten(¥ed £0 cover —all’ of the
generic and specifig feature f the invention herein described and all
statenents of thléhg%%%%&?%a%%grqn}le\?gntion that, as a matter of | anguage,

m ght be said to fall there betvxg ...[000141] It al so should be understood
that the present #HFeEIPSAVIE 2A6R ﬁfﬁflé’ﬁé@dsfi%‘“@é‘emﬁ mted to a nmethod whose
steps are perfornmed in the order recited in the following clains. This

i nventi on enconpasgskstiinsopemebharapgeraseptatlo dingsmpsd prd g@h@edm ders.

[ 000142] Thus, while there have been shown and descri bed and poi nted out

f undanmestcalnrdaiel safde@itery esthef whdresaichfibertis acvoasnajapdi ycsatdiesbsatip! ary

enbodi nents thereof, it would be understood that various om ssions and

subst i tddnkRRs, e dost BRIPAS dispPsciif sdi@héBep@bd, detai | s of the disclosed
i nvention nmay be nmade by those skilled in the art w thout

a sample collector for holding a sample therein and which is shaped to
receive said buffer container, said sample collector having a channeling member having a
lumen, and a piercing member which, when said buffer container is placed in said sample
collector, pierces said buffer container so that the buffer fluid in the interior of the buffer
chamber contacts the sample and passes through the lumen to said filter;

wherein as the buffer fluid flows through the lumen of the sample collector

the buffer fluid that has contacted the sample passes through the filter to the test strip.

2. The sample testing device of claim 1, wherein said test strip is

oriented substantially perpendicular to said filter.

3. The sample testing device of claim 1, wherein said buffer container
has a threaded outer surface and said sample collector has a threaded inner surface, the
threaded outer surface engaging the threaded inner surface when the buffer container and

the sample collector are joined.
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departing fromthe spirit of the invention. It is the intention, therefore,
to be limted only as indicated by the scope of the clai mappended hereto.
-29 WO 03w0804FRa79CT/ US03/ 00957 CLAIMS VWhat is clai ned ip€T/US03/4098anpl e
testing device, conprising: a buffer container having an interior which
receives a buffer fluid therein; a filter having a securenent; a test
strip having an dnd hdhd shypkaedingelevice pvEcibim &, Westinshid uffeond@einer havi ng
a receptacl e di mensi oned and di sposed to accomopdate said filter, so that
when s ahdh hiodction lafid 8416 SAMPRALRECtYNhaS Al ddpic8sibn, The pidjecEONbAdRRIs the he t est
strip is disposed in said receptacle, a sanple collector for holding a
sanpl e i | i ecel i fer container, said
sanpled%%?%gt oﬁaﬂg%@ﬁg@%§%ﬁ%ﬁ%2ﬁ?ﬂ%%ﬁg%%gghﬁgg?%gggﬁg unmen, and a piercing
menber whi ch, when said buffer container is placed in said sanple

coll ector, pierces said buffer container so that the buffer fluid in the

interior of the huffer . S r.ough the
| unen to said fi I%ter; B e&%&%ﬁ%ecésstﬁlg@tg%%%ﬁé@ﬁ??%&rﬁnﬁa&t&p&ﬁﬁﬁo&gﬁ%@ﬁe | unen
of the.s | e coll.ector the, buffer fluid that has contacted the sanple
passes PRAPHHHAS P 15! VhereRodendaid P Portiohis SUBRGRBG BIFFRY. devi ce
of claiml, wherein said test stripis oriented substantially

per pendtpdignay thebuffrdluid jsiexpelledl fropp ghedyyfer eontaiges. ng devi ce of claim 1,
wherein said buffer container has a threaded outer surface and said sanple
coll ector has a threaded inner surface, the threaded outer surface

engagi ng the threaded i nner surface when the buffer container and
The sample testing device of claim 1, wherein the buffer fluid is

sealed within said buffer container.

7. The sample testing device of claim 1, wherein said buffer container
comprises a compressible grip, and wherein when said grip is compressed, at least a

portion of the buffer fluid is expelled from the buffer container.

8. The sample testing device of claim 1, wherein said test strip

container has a viewing window through which the test strip is visible.

9. The sample testing device of claim 1, wherein said test strip

container comprises a cover and a body, and said cover and said body are joined together.

10.  The sample testing device of claim 9, wherein said cover and said

body are joined together in fluid-tight fashion.
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the sanple collector are joined. -30 WD 03/060479 PCT/ US03/ 00957 4. The
sanple testing device of claim1l, wherein said buffer container has a

proj ecti owoande®a® d sanpl e coll ector has a depression, th@CEUuORSDN
engagi ng the depression when the buffer container and the sanple collector
are joined. 5. The sanple testing device of claim1l1l, wherein a top portion
of said buffer dontailihesamplebedtingedice aficainhérehereinseidl Elédrdias ap portion is
conpressed, at least a portion of the buffer fluid is expelled fromthe

buf f er pr@dlitRionedid s€ourdiiénts anp g tHe SérphsifLY pEfalal o kal sl stripher ei n the
buffer fluid is sealed within said buffer container. 7. The sanple testing

devi ce.Q e%@%ﬁs#%@%ﬁ%aﬂgﬂgﬁ@f container conprises a conpressible

grip, an grip Is conpressed, at least a portion of the
buffer fluid is expelled fromthe buffer container. 8. The sanmple testing
device of claim1, wherein said test strip container has a view ng W ndow

through whi ch thg,t eStThgs%I.ﬁmglteitésti\flhﬁiech of Aaind 1€, WAL St [eESHdnBS s ﬁ%\/i ce of
rip a an

claiml, wherein Said‘tes contal ner conprises cover a body,
and sai d, caver and said bod re jpined t ther. . 10. .The sanpl.e testing
clovi oot SEPSPHTGIMERLIR BE K- ehlar SarSES (S SR PifoL™s 4 0RRHY: oget her i n
fluid-tight fashion. -31 WO 03/060479 PCT/US03/00957 11. The sanple

t esti n&P§FitRsE of claim 1, wherein said filter has a plurality of said

securenents, and further conprising a plurality of said test strips
respectively associated with said securenents.

13.  The sample testing device of claim 1, further comprising a piece of

absorbent material that captures a portion of the sample for a separate test procedure.

14. A sample testing device, comprising:

a buffer container having an interior which receives a buffer fluid therein
and a weakened portion;

a filter having a securement;

a test strip having an end held by said securement;

a test strip container having a receptacle dimensioned and disposed to
accommodate said filter, so that when said filter is accommodated by said test strip
container, the test strip is disposed in said receptacle,

a sample collector for holding a sample therein and which is shaped to
receive said buffer container, said sample collector having a channeling member having a
lumen, wherein when the buffer container is squeezed, the weakened portion fails and the
buffer fluid in the interior of the buffer chamber contacts the sample and passes through

the lumen to said filter;
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12. The sanple testing device of claim1l, wherein at |east one of the

test strips perforns a first type of test, and an other of the test strips
perfornms wovawend type of test. 13. The sanple testing deCrasoybosst ai m 1,
further conprising a piece of absorbent nmaterial that captures a portion
of the sanple for a separate test procedure. 14. A sanple testing device,
conprising: a bufwkereinaigtiad theffer HaNd flgwathrougdhethe Drmahéfhe s@68E ¥6iSectorbuf f er
fluid therein and a weakened portion; a filter having a securenent; a test
strip hAYbagerhil ftht R8I brddtRPthE sBREIH HeFB M hrodhitRS HItsl bitRe £SNEEH.Ner having
a receptacl e di nensi oned and di sposed to accomopdate said filter, so that
when said filter is acconmpdated by said test strip container, the test
strip is disposed in said receptacle, a sanple collector for holding a
sanpl e therein anﬁ'."‘h'?ﬁbéa%p?@t%@@tﬁ’g&&licercﬁ%ﬁih’ﬁel@Whgrelf*}i‘%afi@fesf; @ ner, said
sanpl e col |l ector having a channel inhg nenber having a unmen, erei n when
the buffer, conialn I.S_.S L weakened portion fails and the

buf f er (}r}eﬁlltegs%bl nr?ﬁlyﬁt%gegglr%ﬁgafgq#e&ﬁﬁ?rfer chanber contacts the sanple and
passes through the lunmen to said filter; -32 WO 03/060479 PCT/ US03/ 00957
wherein as the buffer fluid flows through the |unen of the sanple collector
the buffer fluid at has contacted,the | e passes through the filter to
the test strip. 1[fg Tﬂl\e ssag}%‘?%s’?%gsqeivﬁcé oﬁ%@‘éﬂowﬁge}ﬂ ?ﬂ“&ﬁu Skherein said
test strip.is_ oriented substantially pendi cul ar to said filter. 16. The

per .
sanpl e BT o ifreadedouar syizopand gpid semplecailectpipasearthreaded inner

surface, the threaded outer surface engaging the threaded inner surface when the buffer

container and the sample collector are joined.

17. The sample testing device of claim 14, wherein said buffer
container has a projection and said sample collector has a depression, the projection

engaging the depression when the buffer container and the sample collector are joined.

18. The sample testing device of claim 14, wherein a top portion of said
buffer container is bellowed, and wherein when said top portion is compressed, at least a

portion of the buffer fluid is expelled from the buffer container.

19. The sample testing device of claim 14, wherein the buffer fluid is

sealed within said buffer container.

20. The sample testing device of claim 14, wherein said buffer
container comprises a compressible grip, and wherein when said grip is compressed, at

least a portion of the buffer fluid is expelled from the buffer container.
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contai ner has a threaded outer surface and said sanple collector has a

t hreaded inner surface, the threaded outer surface engaging the threaded
i nner surweaa/oehien the buffer container and the sanpl e c®CrasSv®n09ar e
joined. 17. The sanple testing device of claim14, wherein said buffer
contai ner has a projection and said sanple collector has a depression, the
projection engaglhg tihedapplesssting dewienof dleinbid, fveltercinsiiditesestripnd t he
sanpl e col lector are joined. 18. The sanple testing device of claim 14,
wher ei Ne@ht4ifr RQatiekingfwifddw thrbedl Whick oY @it@fp isvidiselk! owed, and wherein
when said top portion I's conpressed, at least a portion of the buffer
fluid is expelled fromthe buffer container. 19. The sanple testing device
of claim 14, wherein the buffer fluid is sealed within said buffer

container. 20. Thepsanqghe sﬁrﬁﬁl@'té&ﬁn@@y‘#’lﬁgof)@laﬁ{ 4 Mkdoin W18 &k Rgpal d buffer
cont ai ner conprises a conpressible grip, and whérein when said grlp IS

bt Tor - aanahsoriiEko oyt RBafk, b fith'Fapd st bohd s RIBRLh RelleP L 0

device of claim 14, wherein said test strip container has a view ng w ndow
through which the test strip is visible. 22. The sanple testing device of
claim 14, wherein §a| d est tertésm o‘pltea P8 %rpwleseg a.cover ﬁnd a body,
and said cover % 'sai %odnpare j%l Red” Voydtther VHeXdt, Sailfjigo‘é%'{r?ﬂ éalflestl ng
devi ce of cIa|n122 wherei n sai over and said body are joined together
in fluiBedy Qjﬁﬂ‘“?%‘i‘?igﬁther lﬁzﬂmg‘ﬁéﬂ%‘éﬁﬁw% testing device of claim 14, wherein
said filter has a plurality of said securenents, and further conprising a
plurality of said test strips respectively associated with said

securenents. ) ) ) ..
24.  The sample testing device of claim 14, wherein said filter has a

plurality of said securements, and further comprising a plurality of said test strips

respectively associated with said securements.

25.  The sample testing device of claim 24, wherein at least one of the
test strips performs a first type of test, and an other of the test strips performs a second

type of test.

26.  The sample testing device of claim 14, further comprising a piece of

absorbent material that captures a portion of the sample for a separate test procedure.

27. A method for testing a sample, comprising the steps of:
obtaining a sample to be tested;

placing the sample in a sample collector;

positioning a buffer container having a buffer fluid therein above the

sample collector;
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25. The sanpl e testing device of claim?24, wherein at |east one of the

test strips perforns a first type of test, and an other of the test strips
perfornms wog8oends type of test. 26. The sanple testing decrasonbosst ai m 14,
further conprising a piece of absorbent nmaterial that captures a portion
of the sanple for a separate test procedure. 27. A nmethod for testing a
sanpl e, conpri si npodifienisg tpsamble conbtimirnabog afitantiedilteohindng & sdsestrippl aci ng
the sanple in a sanple collector; positioning a buffer container having a
buf fer fol donehct RfR¥ith;above the sanple collector; -34 WO 03/060479

PCT/ US03/ 00957 positioning the sanple container above a filter, the filter

having a test sirbfisilgtne B@Huid APNEW dolnnaRt FoA0nd BRbh@Mnct bidd Lo Tl ow

downward fromthe contai ner over the sanple an roug e filter

to the test strinp., 28, hod.for .testing a sanple as in claim 27,

wher ei nﬁl&ff‘lapiea giﬂﬂf&uglgﬁggﬁt%g%p’iegﬁ% StPgi ng the buffer container downward
to contact and be pierced by a piercing nenber. 29. A nethod for testing a
sanple as in claim?27, wherein said causing step conprises conpressing the

buf fer contai ner rng thi} al\l\ggken d porti?n af fhe uffer. coptainer
ruptures. 30. A néthod ¥ BPHPEIeRIng aSamBeAs R claim 2/ oV HSTSIA saigeaUsing sai d
placing step enploys capillary action to draw the sanple upward into the
sanpl e &8P PeBpByes ugding erhuiien gortaines dosynwiagd fo exvigst andike pisresfildym 27, wherein
said filter has

piercing member.

29. A method for testing a sample as in claim 27, wherein said causing
step comprises compressing the buffer container so that a weakened portion of the buffer

container ruptures.

30. A method for testing a sample as in claim 27, wherein said placing

step employs capillary action to draw the sample upward into the sample collector.

31, A method for testing a sample as in claim 27, wherein said filter has

a plurality of said test strips in contact therewith.

32. A method for testing a sample as in claim 31, wherein at least one
of the test strips performs a first type of test, and an other of the test strips performs a

second type of test.

33. A method for testing a sample as in claim 27, further comprising the
steps of:

absorbing a portion of the sample in an absorbent material; and
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a plurality of said test strips in contact therewith. 32. A nethod for
testing a sanple as in claim31, wherein at |east one of the test strips
per f or rs WOfoB0et47¢ ype of test, and an other of the test s®PCrgsopersornms a
second type of test. 33. A nethod for testing a sanple as in claim 27,
further conprising the steps of. absorbing a portion of the sanple in an
absor bent mat eri abausarpthe p8FioMNOf @B A6lertd HeGddtedS03/ 00957 causi ng t he
portion of the sanple to be tested. 34. A sanple testing device,
conprising: a buffer container having an interior which receives a buffer
fluid therein; a sanple collector for holding a sanple therein and having
a top opening shaped AosangietestingddviteDudrhiptisiggnt ai ner, a bott om openi ng
shaped to receive a filter, and a piercing nenber positioned therein

whi ch, when said Q@ﬁffefc&l@aﬁ&iﬂaefnfgiaﬁiﬂbﬁ&e@mmra%msa@affepﬂﬁait ofptf said

sanpl e collector, pierces said buffer container so that the buffer’fluid in

the interior of the, huff ' ; e: 8 filter havi
poth a top and a Bartem paroonr HRnRbRE felclFudBRifh s By ekl TV oy
i's shaped to fit .into.said bott ing of said le collector, and
aher o1 hERET 9 bt DA BRI AAGed U DRRORAE] & TS Sk Al a1 ost

strip container having a receptacle dinensioned and di sposed to

ac conmoBistcangaeambey pasaioned sharein wiigle whehsgiduffereontainerds plesediarsal top sai d
test strip container, said test strip is disposed in said receptacle;
wher ei nopaiiggoeftkalslfafrgle Edllectbrfhiennes sait ouftir centiathes sorfhlatthe duffecfloid innt o t he
filter the buffer fluid that has contacted the sanple passes through the
filter the iktefot &he buffer container contacts the sample;

a filter having both a top and a bottom portion, wherein said top portion of
said filter is shaped to fit into said bottom opening of said sample collector, and wherein
said bottom portion of said filter contacts a test strip;

a test strip container having a receptacle dimensioned and disposed to
accommodate said filter, so that when said filter is accommodated by said test strip
container, said test strip is disposed in said receptacle;

wherein as said buffer fluid flows through said sample collector into the
filter the buffer fluid that has contacted the sample passes through the filter to the test

strip.

35. The sample testing device of claim 34, wherein said test strip is

oriented substantially perpendicular to said filter.

36. The sample testing device of claim 34, wherein said buffer
container has a projection and said sample collector has a depression, the projection

engaging the depression when the buffer container and the sample collector are joined.
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strip. 35. The sanple testing device of claim34, wherein said test strip
is oriented substantially perpendicular to said filter. 36. The sanple
testing dwoioseed9 cl ai m 34, wherein said buffer contai nePCTAS0305D] ecti on
and said sanple collector has a depression, the projection engaging the
depressi on when the buffer container and the sanple collector are joined.
-36 WD 03/ 060479 BCT/ USh8/sefpkiestidg.defice of alnjmh 84 tvelsdreing top potenaff sgilai m 34,
wherein a top portion of said buffer container is bellowed, and wherein

when sabgfféRnB@idr iOPeliocw @O M Wh&SH witin JaRASH g@rtioﬁ% bdrBpre®dedt f1qeRbi fer
fluid is expelled fromthe buffer container. 38. The sanple testing device

of clai 34 ‘f’*ﬂ%’i e s RUEkESedl ddth the 185 W thin said buffer

cont ai nger). 390 tgi séonde teEt |[eng e\‘f}l1 cbzl gfsgltglﬂ%% wherein said test
strip container has a view ng w ndow t hrough which the test stripis
visible. 40. The sanple testing device of claim34, wherein said filter
contacts a plurahkikty W 1.pS . i ng. devi ce of
cl ai m 40, wherei nbgt I gfggt% glltr)lgleettg ﬁlfgﬁitg{]m?gg?ﬁfs}? ?%:th %@%?%@%ﬂu?crglsst type of
test, and her. gof the test strips perforns a second type of test. 42.
The sanﬁ?aég‘{]‘@g]%’i“ﬁﬁl feégo%tf‘mﬂ'ai m 34, further conprising a piece of
absorbent material that captures a portion of the sanple for a separate
test procedure. 43. A sanple testing device, conprising: a buffer container

having an interior,_whi¢h recejves, a pbuffer fluid therein; a fjlter;
g 309. Cl“he samp{e testing device of claljm 32, wherein said test strip

container has a viewing window through which the test strip is visible.

40. The sample testing device of claim 34, wherein said filter contacts a

plurality of said test strips.

41. The sample testing device of claim 40, wherein at least one of the
test strips performs a first type of test, and an other of the test strips performs a second

type of test.

42. The sample testing device of claim 34, further comprising a piece of

absorbent material that captures a portion of the sample for a separate test procedure.

43. A sample testing device, comprising:
a buffer container having an interior which receives a buffer fluid therein;
a filter;

a test strip;
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a test strip; -37 WO 03/060479 PCT/ US03/ 00957 a test strip container

havi ng a receptacl e di nensi oned and di sposed to accomopdate said filter, so
t hat wherweaBmefs7d t er is accommopdat ed by said test strip Pcortsas/oms7 the
test strip contacts the filter and is disposed in said receptacle; and a
sanpl e collector for holding a sanple therein and having a top opening
shaped t o recei ve adaitdiripudohtainar baviag neeqeprclratimonsiopeindglispasqaitopi ng
mechani sm which draws air toward the punpi ng nechani smthrough an air

passage acctined#i 1i¢ ifitgr, 36 e Wheikiié MilterdeBcsnanddied bykaig et @&iper i s pl aced
in said sanple collector, pierces said buffer container so that the buffer

fluid i } ! : f 2 did ; |l e and passes
t hr ougheglﬁgﬁ g%?%%ﬁ%t%%}ﬁ{:%%ﬂf%ﬁgglgffi I trea%?) B\S/\%acel?tesﬁlgtr\é/\%%%%lfz?%@punpi ng

mechani sm draws ai_r 0 ' | & passage a sample of .a fluid is drawn
into said sanple 85?{11@!&%6?1@%%?%039 1%1%3%&6% ?glﬁr%%gﬂ(?ﬁ%‘fmg KD BHEs t he
buffer fluid flows thrqu t he ;sa e collector it contacts the_sanple and
passes F]?Q?ﬁgtt%ﬁe"?’iv?ts%‘fi%t”gg’f ﬁ%nt‘"lﬂg'%rgg g?‘it‘?nﬁ OPIUNE, ARG Mechapism Wiidevi ce of
claim43, wherein said test strip is oriented substantially perpendicular
t o sai ddrgvistadr towgsl thppampangymechaaisn thepughwhel nassagk.cinghaqBercimgenembersai d
buffer container has a projection and said sanple collector has a

depr essiwdigh, tvhen paidjbatfet comtairergapglangl inheiddampéssiliectontpésrcésmiditiffeer

contai ner and the sanple collector are joined. 46. The sanple testing

devi ce @bnteinat 0 that thederfel Muid i ¢ ipRfibt SMhObuF@ hambBuf dkactant 3dAglE 1S
bel | owed, and wherein when said top portion is conpressed, at |east a

porti Onaﬂcipésjg% MJgﬁrthé bdtidn Bﬁerﬁ?fé)ﬁ)lslaﬁdﬁﬁerrf)m the buffer container. -38

whereby when said pumping mechanism draws air through said air passage,
a sample of a fluid is drawn into said sample collector through said bottom opening,
wherein as the buffer fluid flows through the sample collector it contacts

the sample and passes from the filter to the test strip.

44. The sample testing device of claim 43, wherein said test strip is

oriented substantially perpendicular to said filter.

45. The sample testing device of claim 43, wherein said buffer
container has a projection and said sample collector has a depression, the projection

engaging the depression when the buffer container and the sample collector are joined.

46. The sample testing device of claim 43, wherein a top portion of said
buffer container is bellowed, and wherein when said top portion is compressed, at least a

portion of the buffer fluid is expelled from the buffer container.
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o weral s 47. The sanpl esting device of claim43, in the buffer fluid
is seal esowsmbi4m sai d buffer container. 48. THélsdnplld i pemiusgs/omsi Eeof
claim43, wherein said test strip container has a view ng w ndow t hrough
which the test strip is visible. 49. The sanple testing device of claim43,
wherei n said air 4assalje sasipld estatgibveeaii cladat43ywwbercaathd bhffef fuiddont ai ner
is fully inserted into said sanple collector said air passage is bl ocked

by sai deliud ixethircsnd Bufi@confbher The sanpl e testing device of claim43,
wherein said filter contacts a plurality of said test strips. 51. The
sanpl e testing device of claim50, wherein at | east one of the test strips
performs a first type of test, and an other of the test strips perfornms a

second type of tagst. B sakipe SoY RVIRDICEMABYivheref safd RtBuds, furt her
conprising a piece of absorbent material that captures a portion of the

sanpl & {,Qfairfer ﬁ§§§(/f%%1é FtdoRf tﬂfo%%ﬂ Wrick RS test strip is visible.

49.  The sample testing device of claim 43, wherein said air passage is
located such that when said buffer container is fully inserted into said sample collector

said air passage is blocked by said buffer container.

50.  The sample testing device of claim 43, wherein said filter contacts a

plurality of said test strips.

51. The sample testing device of claim 50, wherein at least one of the
test strips performs a first type of test, and an other of the test strips performs a second

type of test.

52.  The sample testing device of claim 43, further comprising a piece of

absorbent material that captures a portion of the sample for a separate test procedure.
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