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{57) Abstract: A sample testing device has a buffer container
that can hold buffer flnid, a filter with a securement for holding
a test strip, the test sirip, a test strip container having a recep-
tacle to accommodate the filter, so that when the filter is held
therein the test strip is disposed in the receptacle, and a sample
colector for holding a sample. The sample collector receives
the buffer container, and the sample collector has a piercing
member which, when the buffer container is placed in the sam-
ple collector, pierces the buffer container. Buffer fluid in the
buffer container then contacts the sample. As buffer fluid flows
through the sample collector, the buffer fluid that has contacted
the sample passes through the filter to the test strip.
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havi ng a




the buffer container, and the sanpl e coll ector has a piercipg, gr which,
when the buffer container is placed in the sam ple collector, "pierces the
. buffer container. Buffer fluid in the buffer cont ai ner then contacts the

- sampl e. - Asbuffer f|UId g ffer
fluid the D3 e test
strip. 6 July 2006 MD 03/060479 PCT/USO3/00957 SAMPLE TESTI NG DEVI CE
FI ELD OF Tl%@vf, O0FUATHeUpYZ s Brvishidnvent i on rel ates generally to an
apparatus for colTéctimng, processing ancf"%él‘ % ffg”’gc”feft"’d({ﬁd&%%'ﬂe’d'fhfﬁen in a
fully |d§%§£ﬁﬁl&aws Steeom): MRTCEpaban@BITM, ON A1 S 4% to a method for
col | ecti nggogt: ﬁ% é% &ﬁ%ﬁ%& %Mﬂ&»@@%ﬁér%&mﬁ%m OF THE
| NVENTI ON E AR Nos000 2} anDib RGADE dobarib ke bl

t hr oughout Bs HEFRWBrdem B, IT D, MENL ¥ SB,BE, I e cerlitesasionig/ 7a PFCRpaedeet y of di fferent
speci nen tg@%% t (B} BHQREGCh fIGAas™ est ed, such as whol e bl ood, serum
oral- fluid, pl ’asr‘ra égFIeTBrTé}épl nal fluid and others, are liquid. [0003]
Testing for infectious diseases under |abor at ory condi ti ons typically

i nvol ves use of a blood serum speci nen obtained by renoving the blood cells
froman intravenous bl ood sanple by centrif.ugation. The sanple is first
drawn fromthe patient by a trained phlebotom st. The serum sanple so
..Oobtained is then tested under | aboratory




- conditions using one of a nunber of nethodol ogies, such as E']Ely'%obi nked
“I'mmuno  Sor bent Assay (ELISA), |Inmmunof |uorescence (I1BA), Late

Aggl uti nat , or any of a nunber of automated instrunent platfornms
“enpl oyi ng%‘ﬁ@fﬂg‘#ﬁym nescence, fluorescence or other s&RYPEPI® echnol ogi es.

As there are other known di agnostic technologies in place, this is by no

mean an exhaustive |ist. ?iﬁﬁﬁh ﬁﬂ%ﬁ‘?ﬁ? m testing under | aboratory
a* y C(;Ir%tltuted t li;

conditions has tradition techni que of choice, there is

now a growi ng trend to nom@rpaSE TR NAReTIo the patient and use
alternative specinmen matrices such as whol e bl ood and others. In other

wor ds, [doe1}sanpl &he sregnidmreniionaaiateh gengailly &ntn app NeSBc@Ueding, anal yzed nore
rapidly, often while the patient is still in attendance. The recent advance
known aprotessing andamalesing’ a lamid-shedimekiiiny f20006tc )6l S/sR60 ADS: ilehtissS03100957
"point-of-care" testing has caused a major shift in the way testing is
done. Stlsd fekites ¢sa mbtbwd fogeodivdting, @hocessty, 24 Ungietingad livuid specithdii. S node of testing
for each of the last four years. [0005] 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 trained
phl ebot om sts or addi HAGKGROUMDSOF AHERINVENEIOND bl ood cells fromthe
requi red specinmen. Rather, the sanple can be drawn fromthe patient and
processed directly. MESCRIPITGNOQETHE RERSTEDARIAN now be obt ai ned,
anal yzed and conveyed to the patient while the patient or subject is still
i n the [pf@ience Diagthdsic ksmp ithagheutireonirkdds currBhilyscamiediodisustrige need  f or
repeat patient visits or the need for the patient to contact the healthcare
provi devarigty ofidiffexsbisperimémippes.oMalny afi the ahnpies tesied tsuchas wihbl bldo@D06]
Point-of-care (POC) testing therefore offers the advantage of giving the
physi cisamu, arsdifluiilfplistie, qeteomnad Avidhodstbers, atdlemuplat i ent) i nredi ate results,
in contrast to

[0003] Testing for infectious diseases under laboratory conditions typically

involves use of a blood serum specimen obtained by removing the blood eells 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 ¥mmuno
Sorbent Assay (ELISA), Immunofivorescence (IFA), Latex Agglutination (LA), or any of
a number of antomated 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 clqser to
the patient and use alternative specimen ﬁsaixices 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 “neér-pafipnt” or
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conventional testing, where there is a waiting period, thatggouldobe
anywhere from several hours to weeks, during which the specinens are

transported to a | aboratory testing facility, processed, and results sent
to the phyePe%? [0007] It is standard in the i ndustFSTYER8Ts i r m
I nfectious disease test results by repeat testing, often by a nore

P! P A c5SE Bl RS LALLM Syl R 21

| i fe-threatening di seases suc and so on.

This  apRlth8Fotef 9, Jhestulln %H?Sft@s%lﬁ%i‘o?ﬁcih%gthitezagfﬁuj%r dina

| aboratory or at the point-of- care. secon used to confirmthe

resul t rgdosj he PréiREMwiteRithik %P%%ﬁ%aﬁ(ﬂe %J]?e(a%.th{eéﬁ}&éﬂ'hsg& “confirmtion”

test and typically uses a di ogy confirrm a di agnosis or

ot her Wiafigmathk Qfecinféd t3REQ.d Phél Miodd Qigﬂﬁgﬁﬁsc% Rot r%.%ﬁl%rtﬁﬁf l@ggk trflheq ELI SA net hods

may be used. 1 n allinstances a secon ecl erequired. OMng to

- oo S . e S |
the sephRus ﬂaﬁgs]g& Sad@onSiNEDs LoQShakddred BIAYE BURG: g/eﬁ%ggﬁﬁﬁg%nhe sanpl e

processing is o t remendous i'nportance. -2 6 Ju e case of

| abor atpaihy, iRShhpIE carl BR&ESed Rom BE patthf dn@ipRIibssSPGRLAF ARt €ri al remai ni ng

fromthe initial blood draw to carry ou? confirmation testing. However, no

rapi d ebﬂe@feﬁéegﬁlm&%ﬁﬁoﬂ@obmg?mw Bhlvbirta t@mﬁg&gﬁ{m{@@ o collect a

speci nen for confirmatory testing the ting of t Irst patient visit to

the - hpaddnhératged: atsitiiid the probddd SR thdHeartdire LNVEMT | N F6RRG&T0di ment s are

directed to a sanple testing device having a buffer contaliner that can

cont ai forBfehigatidnt Vst draRRbdor fie bhtlchh M&ﬁﬁh@ﬂ&%&%ﬁvﬁ@m&m hol ding a
test strip, the test strip, an end of which is held by the securenent, a

test SHhifthe tinfe bR Bleir RaMiefks2 T ecept acl e di nensi oned and di sposed to
accommodate the filter, so that
[0006] Point-of-care (POC) testing therefore offers the advantage of giving the
physician (and, if the physician chooses, the p_atientj immediate results, in contrast to
. conventjonal testing, where there is a waiting petiod, 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 regardliess 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 “conﬁlmatiop” 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.




when the filter is held therein the test strip is disposed 5%1&2;906
receptacle, and a sanple collector for holding a sanple. According to a
first aspect of the present invention, there is provided a sanple 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
end held by sai secur nt: a test_strip container having .a receptacle

di mensi oned and%f@ﬁ&?@§%8ratoé¥:t€%Wﬁﬁhﬁf E‘agg‘? %I‘?#?‘T“tt @ﬁ?m?ﬁn?%ﬁgl when said
filter is. acréorrrgd.at.e b aid test strip .container, the test stripis

di sposEFTHE QMg ‘?‘&E’é‘g‘fl%%jl ?Wﬁ’%ﬁﬁ‘llté"’@l WG or holding a sanpl e
therein and which is shape% to receive said buffer container, said sanple
col Fector havi P VEhENIR(Rpeshisess a0 wywaich Prude 2 BERasm oy cj ng nenber
whi ch, when said buffer container is placed in said sanple collector,

pi er ce8 callsetp werment for eppfigmatey testng # tle ol thsdirst @ptienf VipEtoithe t he interior of
the buffer chanber contacts the sanple and passes through the |unen to

sai d’ fheplthspre faglisy.ei n as the buffer fluid flows through the | unen of the
sanple collector the buffer fluid that has contacted the sanpl e passes
through the filter to PHMMABY OETHEJNVENTON| y 2006 I n an enbodi nent, the
sanple collector is shaped to receive the buffer container, and the sanple
col | ector has a Exampleembodjmamtsrire direpted taa pinwlectesigs devitsdiavinghi ch, when t he
buffer container is placed in the sanple collector, pierces the buffer

cont aibwéler otainherhattchrecdotaif wiffef fluid theiein, b lierbafifigs sechmmbwrforcont act s t he
sanpl e and passes through the lunmen to the filter. As buffer fluid flows

t hr oudielditpm test steip, theé testivaipsangeli of which Isdickl by thelsecupanidht i tdst il t hat has
contacted the sanple passes through the filter to the test strip. In a

f ur t hemoneimbxddving ateceftivde dmmplicact ald dspbsed id@soraddateathd Digerandhaa bot t om

when the filter is held therein the test strip is disposed in the receptacle, and a sample
collector for holding a sample.
According to a first aspect of the present invention, there is provided a
sample testing device, comprising: a buffer container having an interior which receives a
buffer fluid therein; 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, 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.




openi ng, wherein said top opening is shaped to receive saidg ?HH
contai ner and said bottomopening is shaped to receive the ter The
sanpl e coll ector al so houses a piercing nenber which pierces the buffer
contai ner when the buffer container is placed in the top opening of the
sanpl e collector, thereby releasing the buffer fluid so that the buffer
fluid 6 July 2006 contacts the sanple. In yet another enbodi nent of the
present inventi oh anembodimems| the sagwpld celieter ihvdieped tpreapivaihe bHfedr aws t he sanpl e
into the sanple collector. Exanple enbodinents also relate to a sanple

t est i nepntiener,@ad thh samplagillederhaga clippiidlieg mewheraind e piesghigeentan cont ai n buf f er
fluid, the buffer contai ner having a weakened portion, a filter having a
secur ewkinh, when thedhtferrvgntainerasplacst! in the sanipde doflsdtorspiercs, themffend of which is
hel d by the securenent, and a test strip container having a receptacle

di menscontaietr sitlat tich tsyffesfhdd intthe adeochamblatoentbdiethe kdnipde and passéshat when t he
filter is accommpdated by the test strip container, the test stripis

di spostacbuightlichendnhac ehetfilted. s buffee fliid\ews iosugh lilsdumacifdtasmple sanpl e col | ect or
for holding a sanple therein and which is shaped to receive the buffer

cont ai gutlestort them@Rnfihie tieohds ecitatediRydamglepagbomifvatt Mg finendee teshhen t he buffer
container is squeezed, the weakened portion fails and the buffer fluid in
t he budtfigr chanber contacts the sanple and passes through the |unen of the
channeling nenber to the filter. As the buffer fluid flows through the

lumen of the sanplaGueiRk basddhert, IR Aple@blidctovhs doltattohadl aeRbact ed t he
sanpl e passes through the filter to the test strip. According to a second

‘aspect ohing ReheRAPHENb bFMBRLY Bfbed idRESve sRidufY fding and 8P| © testing
devi ce, conprising: a buffer container having an interior which receives a

buf f erydidoth fledities @ha@ecf’i@%&w%kﬁﬁt@xe@h@%le%ﬂec@or alsh h&fses}%(érag a securement;

a test strip having® an end held by said securenent; a test strlp contalner

havi ngy,gy, e‘?%%%%kc%s o WEAG OREGHer Wdn thg'bgﬂgr%‘éﬂa %1?1918&9%%‘11 g said filter,

so t hat en sai ter 1s accombdated by said test strip container, the

test sihie bBnflSRes&iledist, Gt LRESHHACh Ster fuid WHLERCRIHLRLE" for holding a
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sanpl e therein and which is shaped to receive said buffer C@@%ﬁbﬂ@é’ said
sanpl e collector having a channeling nenber having a | unen, erern when
the buffer container is squeezed, the weakened portion fails and the
buffer fluid in the interior of the buffer chanber contacts the sanple and
passes through the lunmen to said filter; wherein as the -4 6 July 2006
buffer fluid flo t hr ou the Junen_of the sanple collector the buffer
f1uid ‘ioﬁtéftsﬂ%mg%ﬂ?é@% ?ﬁ’&g@é‘ﬁﬁtéf‘g‘ﬁg"sﬁé@l‘lﬁ BYHSSAEPIC | ter to the test
strip. ampl e enbodj nents al so provide a sanple testing device that
i ncl udi@SCHOT BYd PP Bt HRTRC SamRCHndRe @ERteAPICf fer fluid therein, a
filter having a securenent. for holding a test strip, the test strip, an
end of which is Fepplaspbpdimentpplsy whpisip 2 sampletestingdeyivs thatdpgludesiar having a
receptacl e di nensi oned and, di sposed to accommpdate the filter, so that
when tiyéfes gantainer which saneoptyay tastlsr flyid, thebyffes containgr havingpyea@nidh t he
receptacle, and a sanple collector including a punp for holding the
sanpl eportivte o fillpryving a securpment faskdding afest swép, Hhedest piripi aneafef which t here i s
provided a method for testing a sanple, conprising the steps of. obtaining
a sanp¥ beld by B seesqmet, ands test stnp comaine dayinga fepeptacksalimynsiopest andct or ;
positioning a buffer container having a buffer fluid therein above the
sanpl eligpobddptotaggomnpndstie thediifien gp thhieviva thsl fdtecio accainmodatedytbe testf i [ t er, t he
filter having a test strip in contact therewi th; causing the buffer fluid
t o | ocivigovntimer, the tést gnp ishiespdrad inghe wosptaalen€lre ioveetiont 4k isdwdsk @ and t hr ough t he
filter to the test strip. According to a fourth aspect of the present
i nventsample cblixetoe far bolding v isxhade theremeany vdich ésshaped takewdiwahe ndfepri si ng: a buffer
contai ner having an interior which receives a buffer fluid therein; a
-sanpl eonalnke dieaimplocolleabdianigg a changing ridndec Wheathd bhfiaticograidertiop  openi ng
shaped to receive said buffer container, a bottom opening shaped to receive
a fil tsqheezedathd vaalfth&l foirtivg) fHRBE the POSErtflu@ig thetbh Frhimbdi cellactsshen sai d buf fer
container is placed in

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.

According to a second aspect of the present invention, there is provided 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; wherein as the

e




said top opening of said sanple collector, pierces said bufég&yag ai ner so
that the buffer fluid in the interior of the buffer container-contacts the
sanple; 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
sanple collector, and wherein said bottomportion of said filter contacts a
test strip, .astest strip.container having a re acl.e di mensi oned and

di spog%“&%ef) %m&ﬂ&w%ﬁ"\?ﬁfg@mg%né’?%ﬁ?ﬁgﬁf%leggﬁq}el?‘&?e?g'ﬂl,g thaphashat  when sai d
filter is agﬁgnnqﬂated g% sg”%ﬂlest strip. container, said test stripis

di spos¥giaFtfd L synnieRasist HEpueh Mgdicpiofheest ¥5Pq huffer fluid flows through
said sanple collector intg the filter the buffer fluid that has contacted
the sanple passEemplERRgHMERE 2l prowre § uplrdetipg fevigethah includesgr ding to a
fifth aspect of the present invention, there is provided a sanple testing
devi cePutlepippiaimer wgeh eanomtaia bufles fiuid thapinirellicnbaving 2 sEeWEFRSt Ofini ch recei ves a
buffer fluid therein, a filter; a test strip; a test strip container having
a recdipidieg atest giripethe ey niip. anadef wpish sdelddy shecernioerat e tesbstdP f i | ter, so t hat
when said filter is accommbdated by said test strip container, the test
stri p ®8isingchaging p gccpptpc edimapsdonicd andh disposed ¢ scpommedats thefiktgsisadhad; and a sanpl e
collector for holding a sanple therein and having a top opening shaped to
r ecei vhenghedilispisheld themain i kest strifpis dispasehindpariengsleanpanpimlyg nechani sm whi ch
draws air toward the punping mechani smthrough an air passage, and a

pi er cigefectorarchelingwipumh fordlobimesbé @implef f er container is placed in said sanple
collector, pierces said buffer container so that the buffer fluid in the
interior of the Awbiing techthirdespecafitheptesert heent®atidreispnalidgedsses t hrough t he
bottom opening to said filter; whereby when said punping nechanism draws
ai r t hnhalghfostaitidg akampbdag seagsingahssapp b2 obthintgfalsarhle tosbedéseadn i nt o sai d sanpl e
col l ector through said bottom opening, wherein as the buffer fluid flows

t hr ougiacidgehsanipleén a @aipleailedtor postionih@s beffdr bentGarphengghfeasses fromthe

filter to the test strip. _
fluid therein above the sample collector; positioning the sample container above a filter, the
filter havhig a test strip in contact therewith; causing the buffer fluid to flow downward
from the buffer container over the sample and through the filter to the test strip.
According to a fourth aspect of the present invention, there is provided a
-sample testing device, comprising: a buffer container having an interior which receives a
buffer fluid therein; a sample collector for holding a sample therein and having a top
opening shaped to receive said buffer container, a bottom opening shaped to receive a filter,
and a piercing member positioned therein which, when said buffer container is placed in
| said top opening of said sample collector, pierces said buffer container so that the buffer

fluid in the interior of the 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

4a-




-4b 6 July 2006 Brief Description of the Draw ngs The acconpgpyisgedr awi ng
figures are illustrative, and |like reference characters denote simlar
el enents throughout the several views: Figure 1 is an expl oded perspective
view of a sanple testing device in accordance with this invention; Figure
2 is a perspective view showing the front and a portion of the perineter
of a buffer container which can be used with the present invention. Figure
3 i s a*semnmpialopiaitfilin.sathat whensaig diterds accommadansibydaiditest ®dP in FIG 2; Figure
"4A is a side elevational view of the buffer container depicted in FIG 2;
Fi gur ecopRines said tgstiirinis dispasedinghid yeceptaadd; wherel as eaith buféer Buiflews cont ai ner
Figure 5is atop plain view of the buffer container depicted in FIG 2;
Fi gur etheough said sagplayioleatorimte the dilterthebufist Buid tial besicontacidditicdsample be used with
the present invention; Figure 7 is a perspective view showing the top and a
~ porti oprsg thrdugh thedilicnwttey tegybtriphe sanpl e col | ector depicted in FIG 6;
Figure 8 is a front perspective view showing a preferred enbodi nent of the
test strip securécentingmed fifthstpestof ihe presémy inventdnj theraisfproidedper spect i ve vi ew
showi ng partial engagenment of the test strip securenent and test strip
depi ct sachpienesihgdevie, dongruisiag: hduifer canthi@arhapiag spmetiorvehivh eeeighaw ng engagenent
of the test strip securenent and test strip depicted in FIG 8; -5

buffer fluid therein; a filter; 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, the test strip contacts the filter and is disposed in
said receptacle; and a sample collector for holding a sample therein and having a top

- opening shaped to receive said buffer container, a bottom opening, a pumping mechanism
which draws air toward the pumping mechanism through an air passage, 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 bottom opening to said filter; whereby when said pumping
mechanism draws air through said air passage, a sample of a fluid is drawn into said sample
_coilector 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.

4b-




6 July 2006 WO 03/060479 PCT/ US03/ 00957 [00028] Figure 11 i%JﬁpﬁﬂB t
perspective view show ng the test strip securenent and test strip after
the test strip has been secured; [00029] Figure 12 is a side el evational
view of a test container which can be used wth the present invention;

[ 00030] Figure 13 is an expl oded perspective view of another enbodi nent of
a sanple testing device in accordance with this invention; [00031] Figure
14 is a top plan view of the test strip container depicted in FIG 13;
[00032] Figure 15 is a side elevational view of the test container depicted
in FIG 13; [00033] Fi BuridDesgiptionaf thexdplapiegd per specti ve view of still

anot her enbodi nent of a sanple testing device constructed in accordance
with the present Thapgempagying {ro@D8 dibuks geillastiifive, sndlilpeepaat i ve vi ew show ng
the front, one side and top of yet another enbodi nent of a buffer

cont ai sheractesalapitesimih] coteots tamghbut keasevardlatewsan be used in accordance with
the present invention; [00035] Figure 18 is a front elevational view

showi ng a cr oss-Beat il asanaikpladddpetspearive dod ofli smiple tatingdsaampl e testing device
constructed in accordance with the present invention; [00036] Figure 19 is
a si deacedréatat iviih dlis ivv@viorghowi ng a cross-section of a buffer container,
sanple collector and filter that can be used in accordance with the present
i nvention as Shomgm'bmiﬁ@tbi)a:tiil@irie@@wgthﬁﬁﬁhﬂaﬁdQPeﬁﬁbfﬁofahefront el evati onal
view of an alternative buffer container and sanple collector that can be

used iperideeOsANERr Wnfathet WBICIPERHE Qicd WIMERY provent ihRAG3B] Figure 20B is a
perspective view show ng the front, one side and top of an
Figure 3 is a bottom plan view of the buffer container depicted in FIG. 2;

Figure 4A is a side elevational view of the buffer container depicted in FIG.

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

Figure 5 is a top plain view of the buffer container depicted in FIG. 2;

Figure 6 is a top plain view of a sample collector which can be used with
the present invention;

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

Figure 8 is a front perspective view showing a preferred embodiment of the

© test strip securement and test strip;

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

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

securement and test strip depicted in FIG, 8;




alternative buffer container and sanple collector that can gﬁ g,%gg in
actordance with the present invention; -6 6 July 2006 WO O 161 @

PCT/ US03/ 00957 $00039] Figure 21 is a front elevational viewin

cross- secWO4¥f?an alternative buffer container andtCSHWIFI¥0I | ect or t hat
can be used in accordance wth the present invention; [00040] Figure 22 is

a front ational vi.ew i.n.cross-secti gn of furt.her enbodinent of a
~sanpl e {@Ig?%ﬁng dgl ceellé%?lgr T BERS uYenwe%sg'Smﬁ%eteW?ﬂ SEHETSRSDE 1t

i nventi %S%O&%&Ltegti[sgﬁgh%iﬁg is a,side elevational view of an alternative

punpi ng ecHani s BFFUS 24 is a perspective view showing the
front a p of L,i.ndr.k cal - .buff.er contai ner tha be used with the
present ﬂﬁg%ggnt i oﬁ?gugeynlg 1{7)%%4%‘“&?%%?%“’%@“?% C%Pr)‘ﬁ’é‘?r?g]éc@t‘}fq@%e $tbw depi cti ng

the alt [ container of Figure 24 used with the sanple testing
device 0 tﬂﬁfeaﬁeg%&%gﬁ{%ﬂmq Fi gures 26A-C are perspective views show ng

further di nept . _ .nventipn for use. w mul tiple test
Strips. . | LEDQ%E@%%F%%H{}B@ ﬁ%@b%ﬁﬁﬁ&ﬁﬁ“&ﬁﬁﬁ“@ﬁﬁ?% F00045] As
depi ct ed i ofe) i LA fhe present invention is directed
to a co%‘]tloﬂ &%@%ﬁﬁ%ﬁ%%?ﬂg%&eg@g%%%§ﬁg@’ce whi ch can be used to obtain and
anal'yze hd sa . . i : | sanpl es .of ply fluid. By
TR, PSS 20Ny B e e M R Rl R T L an

way of limiirng ex e sanpl e testing

el ongat Gobgy PofiehRs W £ o SEEATRAPL SR By ShidiBrpil8Fh A8 71 @l @

. 1,
filter that holds mat eri a

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 finther
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
inve.rﬁ:ion as shown in Figure 18;

| {0003 71 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 fop of an
alternative buffer container and sample collector that can be used in accordance with the

present invention;




contai ner holding material which first reacts with the sanpk ﬁ@ﬁ ghen
which reacts with the test strip to indicate the results o Ly pest

sanpl e cq@é ‘@é serves to conbine the nmaterial in the buffer contalner
with the ﬁ% and whi ch then guides that mxture toP¢H&% %Pt er. [00046]

Construction of the Sanple Testing Device -7 6 July 2006 WO 03/060479
PCTI USORIDARST [ 00047 iFh Bond el o PLRHS LA AGSE! € L esting

device 1 according to a first enbodi nent of present 1nvention. [00048]

Sanpl e telkir centdindr and A6R5 DU TR cm®0 L lccdBancd v@iﬁg}y pE I'l'ector 20,
filter 30, test strip 40 and test strip contaliner 5 ach of these

conponeinvaantioh] | be di scussed in tam [00049] As shown in FIGS. 2-5, buffer
container 10 is a plug-shaped, generally- cylindrical, menber having a top

por ti on[0D040}a baBiguRoR s Dfonk AevaioR Sewif ElokQR et 0fd pi er ceabl e
menbr ane 18. The buffer container 10 is holl ow and, en | oaded into the

sanpl e etshcidmgent affa suBplk itddng ERTYE BbrdBucRed It hdcBidatde Wil tﬁeﬂ;%sb emtiown) . [ 00050] By
way of non-linmiting exanple, the top portion 11 of t uffer container 10

i s prefevaiby, contoured, with a ridge-shaped grip 16 having side walls 17
and 17'. The .benefits of this arrangenent will be di scussed hereafter.

[ 00051] [0PG#IDNeE elﬁgmdQBMsidbfeldvﬁtﬁ)nﬂrv@e‘iﬂﬁaniaﬂé&ﬁﬁiviegﬁnpﬂg'ﬁlgﬁfam&ﬂm ai ner 10 and
sanpl e collector 20 are initially held in place by a press and snap detent

(19). A08@ebnd Niges 84 inchempapiverdbe Blowidthd fHRa8S 10808 sARMS.PUT T er
container 10 in firmcontact with sanple collector 20 when buffer

- cont ai riefferlOniamenthe e dbe doarvitl the ket ilieafici; Ry edge 24 of  pi ercing nenber
23, thereby puncturing pierceabl e nenbrane. 18 and rel easi ng the buffer
[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 26 A-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
dirgcte'd toa compact, self-contained testing device which can be used to obtain and
analyze fluid samples, and more particularly, samples of bodily fluid. By W&S{ of non-

 limiting example, the sample testing device can include an elongate body portion which
éccommodates 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
Ithe 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. A 7

[G0046] Construction of the Sample Testing Device

-




fluid housed in buffer container 10. See Figure 4A. [00052]

al ternative enbodi nent of the present invention, the body portion 13 of

buf f er 10 has a threaded outer surface 14 i i ranged to
engage ng?%ﬁ?ﬁgg?hreads formed on the inner surface ggb@pmpﬁ@géanple
collector 20. This way, the buffer container 10 can be joined to the

sanpl e [OOAAI ner FRE Ild%piﬁ;isllﬁgriddgci]f‘omlfa"ééﬂf)wﬂsu@%%? gwc&dﬂigtoaq her schemes
for obtaining a fluid-tight cConnection, 'such ormng élastic

pr oj ect fiRnémHodRienS AU PreRR: iB¥enf@P! Yi Ng One or nore C}rlngs to the body -8 6
July 2006 WD 03/060479 PCT/ US03/ 00957 portion 13 also could be enpl oyed.

Al ternafoonss]y, ashhpte HevideQlthelidcs 8 Sufidr boRGhWa 8N, sfall.ngfe colfddfol ]‘?{f e SO coul d be
used. [00053] Preferably, the outer dianeter npl e coll"'ector 20 and the

i nner  obog e ship 400dnd et & cdﬁ%ﬁeﬁﬁ@%&cﬂ_@fﬁ&% g&%@%ﬂﬁ%scué%lﬁﬂ j oi ned,
sanpl e collector 20 and buffer container I ctional engage one
anot herturl, 00054] O her shapes and arrangenents of elenents for joining
buffer container 10 and sanple collector 20 are al so suitable, provided

such elfeo®)s al howhdwarin FiGs. 0-5, GG ARE 1OR afy Eu%%g!éhfg%ﬁerﬁﬂﬂt ainer 10 to
sanpl e coll ector 20. [00055] Pi erceabl e menbrane 18 of- buf fer container 10

forms ayfindtiegl, Bk@berftavingla topPRRIAE B BsdiRIHdNAD, J&Byb&%hm Rgg puffer fluid in
the buffer container 10. Piérceable nenbrane 18 nmay be forned of any

non- r egdréosble iirdidnall 8 WilheUnficScontRabl iis BbIIWOMY AhitinMshaed iR thyf fer fluid in
buffer container 10 and which can be pierced by the piercing edge 24 of
the pi emepladevienibetestihg, doataifed biufferttiiel Gat@ben)col | ector 20. Exanpl es of
materials suitable for form ng pierceable nenbrane 18 include, but are not
l'i mi t ed0a050] net aby way d»fnoﬁmlraiﬂif@rdxﬁmpler&nﬁ%pp&no@i 1BS¥She WiicRloaflnef - Al so, the
pi erceabl e menbrane 18 could be formed wth a

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 collectﬁr 20 are mitially held in place by a press and snap detent (19). A second
press and snap detg-.nt (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 f:he present invention, fhe 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 ﬂuici-tight connection, such as

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




suitably sized and shaped score or pro-stressed area (not spgui)gphi ch will
rupture when contacted by the piercing edge 24. [00056] WTfth Pé¥%rence now
to FIGS. g’%ﬁ% Zm sanpl e collector 20 includes an inner_ surface 21, an
outer surPZtEM” and an interior base 27. The sanpl ePEGUPBEPB! 20 al so

i ncl udes piercing nenber 23. The upper edge of piercing nenber 23 includes

a_shar p poRioR6 a6 cAME: 2bidyR@t ARGRIAEN S. ARG tﬁfa&e%%%&i?ﬁﬁb' e menbrane 18
er er

of buffér container 10 when the buf cont ail I's Jolned to the

sanpl e GRIAREHY couldRiglay rel easing the buffer fluid (not shown). Piercing
menber 23 could be shaped to facilitate the flow of buffer fluid. -9 6 July

2006 VO[QR506047 PrRGTSLNISHA0 U Q00BN £ Pkl HEd i BigACe 10 FI CS.

6 and 7, sanple collector 20 also includes an elongate an | ow

channel ioPguffR 65R4ine2 80 arb3Bed HTBRA, WnlibiRS!, ga{ix@ﬁ@éoﬁ&t&?@an&%uﬂepe channel i ng

menber 26 to the base 27 of the sanple coll'ector, tor reasons expl ai ned

her eaf t @bntaih@Q038dtioRaldh e BVnb@ei| GS. 8-11, filter 30 and test strip 40
wi Il be described. [000 Filter 30 serves several purposes. It secures
the testommbaj p, ah&@rsb%e@ﬁdmﬁ%@h@ht@éf&éﬁén%ffm%&hﬂgb%r%&?ﬁ f’crﬂé' e and .

d and filters inpurities

provides a controlle luid flowto the test strip, t

from t hgnd@imld dlicch? 20 grelats klfbleBroViadd @bh HGRmtd alh ERGuixampl e, if .the
material being tested is blood, It nay be desirable to separate out the red

and whi t@niahsieios bhbuitoithiabraloab sardglOIEAS Jol 0od plasnma that is to be
tested. [00060] The filter 30 can be made froma w de variety of materials,

provi deghosssih  MleRdchiiib fe@bRnd W b HAAS doMBins b 15:81s U Grahsioly At rol i ng and
filtering functions. By way of non-limting exanple, the filter can be

made fr ipepRéaBlEibarrier fofteBifing buitfer f1BY HCAE Sh: bdhtainer 10, Pierceable

membrane 18 may be formed of :‘my non-reactive material which is capable of containing
the buffer fluid in buffer container 10 aﬁd which can be pierced by the piercing edge 24 of
the piercing member 23 formed in the sample collector 20, Exampleﬁ 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—s&essed 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 inchides an inner
surface 21, an outer surface 22, and an inferior 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.




sel ecting the size of the frit particles, and the manner inﬁgghgﬁoghose
particles are processed to formfilter 30, filter porosity ca e

careful ly ed to insure the proper rate of fluid flow fluid
absorpti(ﬁfbgg&%g%e of fluid, and that the proper conpgﬁﬁﬁﬁqymgﬁﬁ separ at ed

fromthe sanple being tested. Anong the benefits of using such a filter is

that | € ool ds Ui BRAdi9LRRRYS FIGKTS Bk Plar ISR s O der Lo

separate solid and liquid conponents o e er elng tested, as is

present itidaiie ddeitB B oSk AYRLREnenlooss. 1Y 1N 28 Tudd Boimlchd B 1 NG exampl e,

other materials such as textil es, et her woven or non- woverf, netal,

| | e i e & ! ;]
pol Yer ofthe OhaRBlinB RS hber6 th Bk fb%c\aﬂ@?%@th@@ﬁﬁﬁ@&%@ct&gﬁggc;[a%%%%%gal%aaﬁ one, 1n

conbi nation, or in conjunction ot her” mater| e the flow
control hispgiegnd filtering functions. In addition, the filter can be coated
wi th various flow enhancing conpounds such as detergents, surfactants and

Vi SCOSi fanosigent S Tl doRfto RS LWL A ethrough. -10 6
July 20%6 VO 03/ 0eoupoR e S Sohks %%‘%tésifﬁi’ﬁbg%@e?‘}%%@?‘% f1 ow cont rol

and fil fopé9)g i”lFerfﬁdfe?vEE&@?aiﬂ?ﬁng@étItsﬁmltﬁe i} ol ds the test
strip 45 iénplace I n theechanber 6 of the teg?ﬁé%%f%&g%%ngner 50, as

depi ct egbntatshlfFer sbibtioy MiRIkak$Is land bfdvRle#PodnBokidd tRIERG tiotﬂﬁ'edcfsg%g act wth

filter 30, good consistent fluid transfer I s possible. 2] One way
that t hind MR RPuRE GonIhdMatBDYLiAk Beted By Wiy n3RuRaN| %ﬁﬁp if Portions
whi ch, when brought togethe?, ha&%éa p|u§}sR§£3 a%d m%ic g%g'arranged to
hol d-  tfhembrEkl beingitddted G ISR Bdy bO8MrapldUSepat Mot il b&f and dnlfiC! udes a

securenment for the test strip 40. [00063] ‘As depicted in FIG 8, filter 30
i ncl udeodi dellgdndPité1ét9 from theilshdidsRh HRAEH to be tested. ‘
[00G060] The filter 30 can be made from a wide variety of materials, provided such
materials are non-reactive and serve flow controlling and filtering fanctions. 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 centrifoging 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 teﬁiles, 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 controiling and
filtering fanctions. In addition, the filter can be coated with various flow-enhancing
'compound.s such as detergents, surfactants and viscosity agents to alier the flow property
of liguids therethrough.
-10-




-portion 32, having a notch 36, which are joined together by 'J{d%i g hi nges
33. Living hinges 33 allow the flat and notched portions 3?, Z'o? t he
filter SOV}O 3@ d,ﬁrought together, as shown in FIGS. 10 and 11. [00064] |If
desired, ["Vi 63 i nges 33 can be replaced with any ot ReFU¥P3bi e structure

for joining the flat and notched portions 31, 32. Alternatively, the flat

and not ¢boed1] por tih afstistas o ﬂq,@aﬂdcﬁlﬂgﬁg%- " | hel d t oget her
when inserted in the portion 51% of the %@?ﬁgi&%ﬁ%ﬁg‘g{rﬁtg&n@?’ 50 shaped to

hol d t heiltd dotterds BR. ; . 9, notch 36
0 dilter J0URIds B ted Qlﬁgaﬁ}nﬁ“&ﬁhﬁ@élﬁihﬁ&%toﬁ%tésgsﬂiél%f&nt%lé 2({3‘33 nhot ¢

is preferably shaped to receive securely e en strip 40. By
maki ng  deiall 361G OfTE Wik 148 488 B fri8fbed Bfiad Wi S the end 44 of the
test strip 50, the end 44 wi Iﬁ] be sﬁercurely captur?(i} éng?feien the flat and
not ched c@aistshiohfd Bdnsfe3 R peksifibie assenbled filter 30. Notch 36 al so
facilitates the secure capture of the end 44 of the test strip 40 between

the 1100862 not Ghethay ML ke bno By plovidify ik 89 b UL undue
deformation of the filter. [00066] Olgg%h%fgf{ at‘3 an ng}t%% ed portions 31,

32 of f pirtiers vafthhatien Bogmt EaLEHave 4 HGEMH and%u:aLﬁHh%é zﬂ‘ﬂn%cﬁ?o cgﬂ' 44 of the
S

test strip 40 therebetween, as shown in G 11, they t be secured
- t oget hethe tefistrippdachdrhienfihonl. B8 HRAUETRONARIL & 90 BroRrbnt fgfw{estfs{d ter 30 -11 6
July 2006 WO 03/060479 PCT/ US03/00957 together, the at portpi on 31 can be
provi dedd.with a protrudi ng key 35, and flat portion 32 can be provided
with a matching recess 34. Wen the key 35 and recess 34 are properly
shaped, [00063] key A5 dfsdtadinFidG o) hliet 30irdRest 4 ¥ pbrB6n § £ARASSoRfeq L hEY Wi ll hol d
the flat and notched portions 31, 32 together by way of an interference
fit, seputidn3g, avingtaantchSt]wiclidle johed REAES byAlvinghitatd MeWind §everse taper
(not shown) could be used, in which case tf‘{e key 35 coul d be bent upward
sl i ght | ynges33 dllew thaflatand nowhied petioRd1 | 3206Thediier 310We BrdicRUSHneE, 00€t her,

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 Pe jeined, 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 fo
_receive securely the end 44 of test strip 40. By making noich 36 somewhat less deep than
 the thickness of the end 44 of the fest strip 50, the end 44 will be securely caﬁtured-
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. 1'1, they

must be secured together. To hold the flaf and notched portions 31, 32 of filter 30
-11-




and then when in registry with the recess 34, the key 35 COFUQ_ ent
downward into the recess 34. Also by way of non-limting a te?natrve, t he
‘key and recess could be wel ded or adhered together, Loined bg f ast eners,
or secur e %% H8er by any other suitable technique, %% eparti ng
fromthe scope of the present invention. [00067] Also by way of

non- || Moebgk & 8befion o Lok 3060 6, rovgg,g & SafapStogRs: .

approxr tely ¢ Sdrical

cor resp%cﬂrr&ﬁ id Pﬁﬁiql ot §§s3t4t ﬁ@egelﬁlﬁq{%g me naekl_r' n that sl ot

sonewhat s not c TS Ycoul d be held

b D o Giafi, o 3byP G S r aFHo dodhns 308 i 00 te t strip 40 could

be urge nto p usi ng one or ff bl ades to

2232&;2@%@ ﬁ@ sfﬁév?%°%4?fefff%r £kt sfchergnf?fiatsm 3" Zsy' vay of

I f, 1 h 1
Wit oh Cpace PSKARILE povefl 10 SRE) Soda B SR 3 e ar"% pe /e 1T
under- Sté?)gﬂi ﬂe%ﬁt sﬁéllt[y}ﬁ@tbfe\ﬁgt a{nﬁﬁ)’wﬁéc{ ﬂoprﬁ)tns?' g’r%%z:?’lgﬁt e r m a

different test. “Alternat e two ‘tes Coul d perform

the sangqtigStwhoh HreRAAPHiHRME HoAS ¥4, thd ng%%&}@ P@@o%mm mt%' ter

configured for an alternative arrange Strips er eas |n Fig.

26A t heeglsk 3PSARS B %ﬁcrm&ﬂe ! tg%uéﬂa&heve th@k%'aﬂd Seée%}@?ug&f J, ihday 30 has

openings 6 for receiving th rips (not s e strrps wll be

~arr angegnhied abligd: oﬂngdﬁyfakfﬁerszgps@cm&géﬁgf o@%{ te%ﬂt%trffz to each

other. Fig. 26C sﬁoms still another Iguration Ih which three
openrngﬁﬂ@m&gﬁmﬁm%ﬁéh@kganggghcgn%%@hwg&% arranged about the center C of
e

the filter 30 0070] Larger rs of test strips also could be used,

and thqage psAE@H}%P@fnoﬂrﬁﬁﬁ}:%e&mhﬂetﬂ%%rid beocHnkllads yar i ety of vays.

~such as along a straight |ine, as shown
single, approximately cylindrical member (not shown) having a slot therein corresponding

ger_rerally 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 intfo 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 acenracy.
[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

.12




26A, along a curve, on the sides of a geonetric shape |ike gﬁlgi g@@l e, or
-arfanged about the center of the filter 30, as shown in Fig. 8“ '
Preferably, the strips are arranged so that they are easily viewed.

[ 00071] THREXEO al test strips could be held in thePCTUBB%Esenbly in
any suitable manner, for exanple, using the arrangenents and techni ques

thi ) ] Kill.ed in th t w.l |l jate that th nb
of st 1 1o S8 fer 00 260 e hif o ity sotbeneBh T WECBitseps ar e secured to
the filt . YA l. | il | b d t hat. wh t est
st r6i pI 46’%%%3%%%??16%@%% %v\é\n’éamcfﬁ‘rﬁ’f‘ﬁe uﬁ?%@ﬂﬁ%%ﬁfﬂ%%ﬁﬁv fﬁé&%&?g ggecolelsect ed.
Thi di,fvi h ft L i nb 26 of th
sanpl o ALY 0r Lol Mt s B SR Brnsthend Bosetom ondBeir awe
duri . ion. [.00073] | ddi.ti Jf ) t h test stri
S0 0 SRS BT b Ao B 15 1
hel d i ff Is 10 to, I bot h t shi 40 |
E (rafe?t cq 25 RO “%%’f %ﬁi"anﬂr%lai‘;%gaz’? ez?{r?ﬁ%ﬁigmﬁﬂﬁoz ' gﬁnaté’ﬂlﬁtb? or; it the
uf f er e S i, i i s
not - corr%% et e?éhe@?r@ Wi ‘P‘Hﬁ 1@@.?@?. ?’iefff%?y’ﬁlﬁé'?lg%g? ﬁ‘ﬁa‘}gﬁs"athﬂunt of buffer

fluid h j -he. fer chanber 10. [00074] It is also desirable that,
wher e n%e?f%l%&?glse?%tri ps are used to performnore than one test, the

buf fer i ' Lt abl Lth all of the | i
orovt aelP 1 &' EPSENBBR SSeea ol b KRR i UG st )

h ' f .t bhs .l ] i N9l e stri b d which
ol uge B PSR E bR b BRRLF R eRi RRM AR (TS Test st . the
o e ifl TR LAY BN Mol s (28 nEP iorRlnd (S mbGRE S D1 N0

perfornmed on
in which the strips are secured to the filter.

[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.
100073] 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-comipletely 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 sirips

provided.
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[00076] Any suitable test strip format now known, or hereaf %%Pl d%ﬁgl oped,
could be wused. By way of non-limting exanple, the strip cou d De"an
im’runochronato%raphi c (ICT) strip, or a routine chemstry strip in which
there i s WOHPBI change on the test strip according Po/¥H&P¥sult of the
test. Further, ICT strips may be colloidal gold - visually read,
qual i t afdgggsicol | qf . HF%E. d, sem -quaniitativ

par amag;]etl%c] pa(rﬂtll c aggﬁblﬁer%qogé&r?%n %%e%?g%g%m%yﬁglﬁ’tl éﬁﬁm S

quant i t géickend ul Lol 0 If,g@' his.[eci ion is strip
types is lgy \/‘\Z/au;%/ﬁ%glf}S gg%tﬁ%ﬁﬁeﬁﬁym%gﬂﬁostu ¢ |mhl{aglteﬁeosk.§mf’8%d#%r Test strip
cont ai N{Lidpidvhd : ' ' L& I 1 and 12.

[ 00078] The tplggt SshP{rﬁ}ﬁ?))Qglg%tﬁ%ﬁlljee?&%’(gmgtet%\?gg{ngE%go(ri%fﬁg’f%?e% 'nt functions.
First, idootg! ds @k lsuinhclile ﬁ%gﬁ I ting device
1. Seco%d, uring tBJ’sSLél tﬁe t%@%%@%t%?gﬂg@%g?%eg% V%ﬁ@"%’ﬁféﬁ%ml e and
buffer i fyas Bﬂﬁiﬁ-mﬁﬁnfﬁgm fﬁlgﬁ \d est gl .. Third, the test
strip contai %eryi sol at es e g%’np?ge n&ﬂdt}{)e%ﬁéﬁwoﬁ (?ﬂafogﬁlg?lﬁe envi ronnent .
[ 00079] ¥ dhifs QP4 bAHEdcHoR: : ;1 p container 50
IS preglggabllfl a gener% yqﬁggﬁﬁ%‘trvflﬁg@h%ésn%?ﬁg?&g?ggg%kgfst&i&.s bottom end
51 and 2B&RindYo thh PesulBEfe RR FrRdhel | ;9%% Lidh f the
conmponents o ?he sanpl eetestlé%b ggglgl?gérga)} |ir%§:hgal\tg(e)fsdt vgsas'lfllrﬂ}yg cont ai ner 50

hol ds tjagq, BiHifiRive 6ARIA! H- idPumSRTRE, s&ﬁi—%ﬁﬁﬁtgﬁveﬁ)q?gﬁ&etﬁg r 30 and test

strip 40, the profile of the test strip contal ne , seen fromthe side as

in Fl Gpé%&les—ﬁ@:ﬂm%t@is@d??&@qfn%’t‘ Aiv¥B o P 155908 | S approxi mately

i
the sane size as the part o he sanple testin evice 1 which it

cont ai ng ﬁﬁ[lﬂﬁs}eg&ﬁgﬁissﬁmyﬁ@@’%tof%’ 1eQhit BR dofBhitathr i P container 50 is
t he chan%er 56, which corresponds’to t?tget esﬁ str?p 40. Portion 57 of -14 6

Jul'y 2086070 03/ BG&P4AP cdifiatidr 3ERA QRIOR Yescribed with reference to FIGS. 1 and

12.

Q

[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




the test strip container 50 corresponds to and holds filter 6%@19@%@ S -
sonewhat - wi der than the chanber 56. Portion 58 of the test strip container
50 is in turn sonewhat wider than the portion 57, and corresponds to and
hol ds t he"BU##8#7 cont ai ner 10. [00080] As shown in FiR{HFESYMS% est strip
container 50 is closed at bottomend 51 and open at end 52. Test strip

St p AS R oS s Lor b DR ouds T B TR G b B R 1ot siri p
cont ai NGk Rlhnebd. Wﬁon%%%ﬁ%%s{%@t (iqgtal%)éf) %ﬁ grf ‘%%;Sta}'lg‘i}’ fHE{ee‘?’%ﬁ] strip 40

directly. Test strip contal ner 58 to

secur el y. : ffer.coptainer 10 by a friction
fit. Byﬂ{le 91“0 §%§%ﬁ@%¢%%ﬁa@%@%ﬁ?ﬁ%%&%¥ cont ai ner 10 and sanpl e

col | ect coul r i.nt | ace, Al so fer container
10 can @201 ineggts%&sn;ﬁn%%ggé%tﬁggpg%ynﬁgpgs‘rcOSS%?{'BP%O"EB‘}%I%T ctor 20 alnd

buf f i i i-N1 t.stri t aj 50. [00081] As
uffer g@n %1&%@ ) @Js&u&rl{l%ﬁ%&%owé kd ﬁés ueo% as%{tog%cggé‘?ﬁageeﬁg%h a[ ]

shown in F t est st can 1tse s are

known. j I s reat ith.a reage conpati bl e
wi t h th?’eOS‘l_t‘]"l gg‘? E %‘21? ﬁg%mggrﬁfsg%uﬁeélﬁ%%B%tgﬁ%O,iﬁ%gg%g\{g rsgfpeclp?tgl&gr%e t(rans)t strip
40 is %moa%ntatc&ﬁthié&{phﬁg gﬁﬁlﬁéﬁ‘m&t Ltﬁﬁ 36 ﬁééélﬂgr.s'}‘es?%ﬁ}g {:]%é : %?%Q are determ ned

by observing a vi sua atron on t test stri o3t st r i p

cont ai "y ; t strip 40 .can be viewed.
Thi s c?;\lh %egngtgﬁelﬂ_ o%g&?%%@%g{e{jﬁhgﬁ%ﬁ@ ?lre e eg)% _ngu%dﬁ%h‘grocﬁf'égj?ﬁrer ?’0 from
transpar@eion Bl 85 vy ofﬁlfhtliéﬁﬁl?%é}&ﬁﬁle, 188 blﬂgfe?%t{tﬁ?er% %ﬁrégﬁéfeve' y, opaqgue or

non-transparent fmaterial co pbe" used and at 1eas transparent w ndow

05 CouleHORx AR ok HeluiEn SHRIISSo Ao P OBl | PoRRUIARET | 55 SO

that test strip 40 can be viewed t roug SO

consi des agd@ieiihertiithe MhblsRofrk s b quﬁggm%n%pld DShldR o ©F L her

separately from or together wth, visua servation. -
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 sirips are customarily treated with a reagent compatible with the test being
performed.

' [00082] If, as is preferred, tI_:e test strip 40 is a visual test strip, meaning the resulis
of the test are determined by observing 2 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 sirip container 50 from transparent material such as glass

- orplastic. 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 1s also considered that the test strip could be read by an mSMML either

separately from, or together with, visual observation.
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6 July 2006 WD 03/ 060479 PCT/ US03/ 00957 [00084] Test strip 89&1’5@0?@ 50 can
be made from any suitable nonreactive material, such as glass; plastic or
ceram c, or a conbination thereof. The test strip container 50 can be
formed usYREEH known techni que. 1njection nol di ng ofCHYI¥%r plastic is
presently thought to be preferable. [00085] Sanple-testing device 1 is
prefer acka D oo Shidr - i |t . . sone, of its
conpongfr?"tog%ﬁbuf f g?&gdggt al neérrSgﬁf,in%s%?lnaglggé%loaﬁg]%%a%lﬁg%?a%@‘ﬁ%gé{%o, t est

SUrip AQcRAMMESasht b derabildl) b &%Ibiqiﬁo@ﬁl%l%@'ﬁgtet Gt fitiner do My | | be

appreci ated that because the sanple collector 'ncludes a piercing
menber @3ARi3RE dnt Bol SefBqte SniPRIR LA iner 10 and

al | ow theobuffergflsbi g therefln to run o%g%f%%ag%%rg%%éc\%p%%g{ég such as a
flat di@euddf oRibfiEdrae.t hat must be renoved before use can. be provided
between the sanple collector 20 and the buffer container 10. This way, the
menbr angoddd) Wi | | siRsle telifheldbRbdY £ Prdrd | terifdl H@idhatiin4Rl ¥ those -
conpongﬁts g:oul d %gﬁ%ackagged in gﬁna%ﬂ%ﬁ%‘%&%srem for ciﬁaterﬂ(ﬂ(’ispserrt)l y by the

user. %%&ﬂ@ﬁ%ﬁ%&%&@%%ﬂ@@&&qgjs&g%lgeafmrigf;ﬁﬁfr%we&ti shed using any

sui tabl e techni que now known or hereafter vel oped. 00086] Al though it

i S pres@iy 0/andhQUaRs cdrlilee sP4sedhnfiaib Sl ' ontainer 10
of the%éaliﬁnplaérl tesfﬂ?ﬁr‘la device 1 Ioade%e ﬁt%%%@ag’ﬂ%{‘ﬁ??@?&%]?g?m%he buf f er

cont ai (B sahPleRMbRor?® iyl Qﬁ&cﬁ%‘é&&béﬁB detibrlel Api%ed fe Bidhbbe f1 Ui d by the

user. In such an arrangenent, t buffer contai'ner 10 coul d be nade

ent i r el1g oFbuffatebnthiferN@ahd oW thébuFRt fioid MRl RGuIBE S rdtbotivd Pied | | the buffer
cont ai ner "10, the user could take a hypoderm c syringe containing a:

suf fi Cisget asaPulibc GfmdtdRl Batfh@f b rebibd HRREL W badeLRRIBY bithes needl e through
the self-sealing material. Once the needle is inside the buffer container

10, thehd&ﬁiﬁﬂevwauéod)rzblahméb&ﬁwcmbfiﬁ@ﬂo.fm&Qva%v,fﬂieqnéaﬁb%anleyéwnﬁont ai ner and

- Wi thdraw the needl e therefrom The self-sealing material then closes the

openi Nge i@A@edinad RaeSe AliternativelydihBid @b hienRebi18 be fdckgdd in

unassembled form for later assembly by the user. Sterilization could be and péckaging
‘could be ac.complished using any snitable 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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inside the buffer container. -16 6 July 2006 WD 03/060479 Fﬁ&%g@@ / 00957

[ 00087] An alternate enbodi nent of the present invention w ow be

described wth reference to FIGS. 13-15. [00088] As depicted in FIGS.

13- 15, th¥O4¥M848nd 152 of test strip container 150 REEUHEEMSTodified to

i ncluded a flange 159 extending outward in a plane generally perpendicul ar

to the axi s ,of . Lp.contai.ner..150.. B of nhon-limting
,tdﬁp?g fglélltglﬂgte %ﬁﬁgdnﬁ%nﬁ oﬁhe esenCJPxéeéaf:mnO\%vﬂIrng nb‘(%%%ﬁg{)eds

exanpl e nge can be oval, "as dépi hown) . Fl ange

159 hel p&yt p ?%%@ sjdg the sanmple testing device 101 grasp the test
strip conté?%gP §J . F akge 159 also prevents test strip container 150

cont a1 SOV ARl AAR Fios. 130 HE AR Do Renftson et BRic o crmbodt ment
of a sapphe.t oSt ' cl ak- is..depicted in FIG 16. \Wereas
t he pre%?35%”%%%%§$%gﬁ¥§&§%%¥%3g%c%wvﬁgggpymFg% Eg %$%ﬂalontainer 50, 150,
this eg@gﬂk j : Lii-pi . 1 i Qnt ai ner 250 having a

cover ag%ﬂgr tgg%ybr%%is\%ﬁfﬂéﬁésk SIHFIS ‘?ogge eﬁggro' 3#&"%%8?8"’%‘ B her conmponent s.
Cover 233y fla t fegi espondi ng to and
_ acconnDdatP%gm?%g%gggg???ﬁ%%%b¥?g%%&géggﬁHgg%smgh?% eﬁﬁg%%gsoﬁt into anore

open r%réaﬂuﬁﬂgﬂh@%ﬁﬁgg!e&&gtdﬁ%&m@l 5 L,?es&%g&ﬁaﬂ{ef?s?ogn ge {dee buffer

contai ner 210.  This ape a a nor e conpac asi’er to handl e

dest 9N ad AL ol ARG J0/hod Glind Gnd BRI SRMEAIOANE @ PalT of

projections 261 and™ 262 Ich are I one I sposed so as to be

overIagm%ygﬁmgﬁﬁﬁm§15dﬁrgé@mgm%&mn y, test strip 240 is kept from undue

contact with the rest of the Body 254. Test strip 240 is itself secured

bet weerofdgot er  28RbtRe ditdhii &R RnPEY sadipib tefingRPick SoPdsClEhaRL Y shaped to

depicted in FIG. 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 2 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 dimensioped 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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Conforn1to t he adj acent portion of the cover 253. This way, Robbe cover
nrormt . ; , way, 6 20
253 is joined to the base 254, the filter is urged agai nst base 254,
thereby capturing the test strip 240 between the filter 230 and the

proj ecti Wpoz'%ﬁw 17 6 July 2006 WD 03/ 060479 PCT/ USO3FEHUNPFH0091] Cover

253 can be transparent, allow ng observatlon of the t est strlpzigo orb
opaque, 4 i ch W 255 r VI st strip can be
provi de(ﬁédbg)[/]{(;OOQ 0%‘%‘rezé‘sgcover ‘g’é’ e%‘ O‘deachl nedI to
shape fr aIJ : us an rigid materi al .
By way Eﬁk hﬁﬁk%gghﬁyg ?k? %F?gﬁ gﬁﬁ&”ﬁ’ yl ene are

~clini CaLdO\bi nert TBL@&H' angg?SF ?Jcaageé n be !JOI g(tad us;%ﬂm any suitable

t echni ques rMow known or erea mting

5???gggnl%ﬂﬁﬁy %o ?5@ UId H%“E@ﬂ%f@gg%ﬁg§$%§? 220 and
FSEBSE] 5‘%2‘5‘?’%&%“%8%9%@“’?“@ af%%?ﬁ E%ss: g dovi ce 1 5 depi cted in FiGs
sanpi o SSPPct o 85hE Bibifnf %ﬁﬁ‘“’%ﬂﬁ R HPQ#QJI%E%@%%?L”? esting

fost st ?‘f‘% ol e S BB R e S B R RSB EE cherein,

filter [ i §i oned portion of sanple collector
320. A c?#%%h?ﬁgw§£%M€gﬁB? égsa e collector 320 and the filter 330

ensur e§[4 _ onl yd éaﬂxg*e@oﬁtgﬁ?{érzzﬁ ik ‘?’%’F‘m Q@éf% L&g&m{%ﬁqﬂ contacts test

strip \ t er nat | Y, I'ng arrangement, such as

C}rlngsm@ﬁgﬁkgd§§¢y&§gﬂmﬁ00096] As shown in Figure 19, plerC|ng menber 323
wi th piercing edge 3

[00095} Another embodiment of the samiple 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 tesﬁng 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
“bas passed through filter 330 contacts test sirip 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 buifer container 310 thereby releasing the buffer fluid contained
ﬂierein. 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 2 fluid-tight seal therewith. The sample is then introduced via the top opening
of sample collector 320, if neceésary, using a pipette or dropper. In an embodiment of the

present invention, sample coflector 320 is contoured to allow for sputum to be easily
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punctures the bottom of buffer container 310 thereby releas%qﬁbkﬂﬁﬁbuffer
fluid contained therein. The buffer fluid then interacts wth-the sanple
housed in sanple collector 320. [00097] Filter 330 is introduced into the
bot t om opBN4HEP sanpl e collector 320 and forms a fPEIHSBOYARL sea
therewith. The sanple is then introduced via the top opening of sanple

col | ect Qr.; 320, _.I.f cessar. using a pipette or drogper. In an enbodi nent
of the c%#@%%n?h?ﬁggﬁ?gaﬁﬁ@ﬁﬂﬁ?%g%ﬂﬁggﬁﬁﬁﬁﬁ§fﬁfﬁ£’gahfﬁured to allow for

t ' -18 6 .July 200 03/060479 PCT/ UUS03/ 00957 | | ect ed.
Rl M A i A O
220. [OB@B%%] Buf ? g&&ggﬁ?jg?rﬁgﬁmﬁ%&“ﬁ%iﬂ?%d%@&@ﬁf'gsaﬁﬂkGf’ﬁ%?%peni ng of

I I . L er.Ci d 324 qf _pi ' 323 pi
baf Ter Sk otg £k orleRligt ASBR U ety B BB O B i b
tEereInﬁ%%Q%%BEB&§£ﬂEh%&1dﬁ&ﬁﬁ%dghgﬂeéﬁﬁ¥hﬁdin S%ﬁ@ge gollegrortSZP and
the resulti m Xture passes r RV T @P¥est s rip
340. | ' | . fil 330 I ' . Fil 330
ceai s 15 PIARALIERNnd b L oolied Rt RS Y ShEeaptatB a6 A cvent | ng the

l e ' ' f ti d | e,
or ovi ecith B AR RN ARRE NP AR ey SN BldRs s B0 SR RRLRET TP T 1 e
f t | | A furt nhodi t th t
| nvent | Spstitk SE e d0Mahe &Sy SR A R R PR e e the
| Nt er acly,0fhs 3R ot n{/aﬁ{lrgag:gﬂ% ofdes 4&%&0&3%%%%%%&%?%@ 3461 %gd and punp 460.

Punp 460 1's prefera an elastirc or térral which is

capabl eg10f. RS Ak 68 zing so as to expel air therefrom
Rel easi ng fﬁ% puﬁp %g%§§%§%ﬂ5¥gggﬁgﬁr or other fluid toward the punp.

[ 00010GhodSy) SNOVA girfheFdnfBofenford ekt iffen Pk id00n Fois@in; 1 nto sanpl e.

col | ector
FIGS 20A and 20B iflustrate 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 info 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 pIaced inside test container 450 atop filter 430. Filter 430 has a flnid-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
-19- |




420 mhen conpressed punp 460 is rel eased thereby creating ag g@g%g%
sanpl e. col l ector 420. Sanple 405 flows into sanple coIIector o fil

t he vacuum created by the rel ease of punp 460. After sanple 405 is drawn
into sanpM® ®8t%FRct or 420, sanple collector 420 is pPERAEWIINMET de test
contai ner 450 atop filter 430. Filter 430 has a fluid-tight fit with test

290 has 74 5P I%éﬁﬁ%b?ﬁ?%u%ﬁ%wfﬁ@ﬁaé@ o rl‘e“y’“ﬁm%g? i e?%%rﬁg ‘afﬁtersiibp.s'
then in a e C eclo er ntain its

oot o LB BB R PSR R i i Ay
pi er ci ng’%ecfgémg’fg‘%“'eﬁ"lﬂ m%‘@% 03/ 060479 PCT/ US03/ 00957 424 on a piercing
el asi (OB oL PRAF opfefer 10 oPURTER n et FempW s DGRIA20 oY F B i xes wi th
iim.‘enél% %0&563% ec%#ﬂagfaﬁ%ﬁ@a LT et fitteelafnp %S%w“%%s y a press  and
secur e BBk ‘?ﬂ*ﬁ%@%@ﬁf}%ﬁﬁ@ﬁﬂiﬁfﬁmﬁﬁc°”?n€ e 420 ek BB iR AP Rect or 420

o1 o o rgeist SRR idthal e B2 SR HR er%%fﬂnfaegﬁ' PR e (not
R 439&30'9&9%%“ Frgbasthe R e Bl R o o
i scoverly é’%@f}?ﬁd’i‘%%%f%mh’ o 'a{fﬁﬁ%%ﬁ?%ﬁreav% “ﬁg’b‘i%n’%/" R sampl e
fﬁl'eéfé‘?eéﬂwtﬁﬁ@%%‘é?& 250" iy S o B G A AR 020, Bt e

used.

{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 abovq. The
resultant mixture including 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 confainer
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
* is initially secured to the sample collector by the interabﬁon.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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fluid contacts the sanple 405 contained in sanple collectorg ﬂ%& g
di scussed above. The resultant m xture including the buffer urd and
sanpl e 405 contacts filter 430. Filter 430 contacts test strip 440 which

i s housedwP@3R6@4&® strip contai ner 450. [000104] FI G 2ZTABpI/¥PY an alternate
enbodi nent of punp 460 wherein the punp 460 is accordi on-shaped 560.

[ 000105] F 24 de an alt te buf.fer container 10 wherein the buffer
cont ai nEP™ e‘g‘i 35‘{)‘5&!)%??’8% 5 B’BPFF‘B‘FF‘BTE o fheg é’PI‘CLt‘EPnﬁ&m litate

expul si an _of. the buff t t h uf fer in O into the

sanpl e %%??@E?%?m¥ﬂﬁﬁﬁéﬁg%ﬂ?ﬂ% e ﬁ?gf %?m%%ﬁ%m%§%PﬁﬁP ly secured to
the sanpl.e.collector, by the interaction of raised ring 619 with a matching
groovemgﬁgﬁ §ﬁgﬂﬂ"#8rned in the sanple collector (not shown). The sanple

Eﬁiiift@@%@?ﬂ. neﬁ5§%8811? RREP ot T e Drloo S LB or “whon 1 he
dovpoer SBHELE pS Pl Spant i gl o %20%%8%8%%%&5 AEPEEy punct ur i ng.
Jab i e bt A A Bobere PP ELc) ng downvar d
meror anbeay o 4o aﬁ.’lﬁgﬂd"%tfghﬂsggm%ﬁﬂ%ﬁr Gy SRR Buge (not
o101 HEmep Sy ﬂ%%@"?%@%%ﬁépﬁg%&@%ﬁ%ﬂﬁﬂ@&f% 3 SSLLFE coll oot o1
bl or contn et BT B g whllhH FOE, Gor B0 e o Wit R Rk anea
oressurts GrmesE el it %%%ﬁ%?*@?@%fs BT oue 2‘:{1 e e

[000107] FIG 25 illustrates buffer container 610 loaded into a sample testing device

O

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.

[0600108] 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 cfescribed above

have been shown as being circular in cross-section, this geometry is merely preferable, and
- potrequired. Other shaped cox;aponents also could be used without departing from the

present invention.

[000110] Use of the Sample Testing Device

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

filtering the mixture, and then absorbing the mixture using a piece of reactive test material.
21-




[ 000107] FIG 25 illustrates buffer container 610 | oaded intqlaygggyre
testing device 601 conparable to that depicted in FIGS 13- g. urter
container 610 is tapered so that bellows 611 of buffer container 610 does
not fit iWOKEBen end of test strip container 650. PQIOBRIOSY As
previously noted, this invention enconpasses testers having a single test
In the case of the latter

1 2B 8o TSk S Bl Si508! L L
OO Sy s St s b e D e 153 1 o0
P 000 B s e e S BRG0PI
e L TR I it
e o AR AR S B G OURAE, e preset nvent o, funetons

Jury 200000l Oy DRk iRl MR DB SR R Bl PR S T

mat er i @%i& ng e or nore properties when in the presence of a
specifﬁ%rg spgnceggﬁgggg'the properties which change are preferably

i sual - oodapey RloalB0ek bl SRARL e A0S f ERlayBL h RApARNO% CO1 01 o

devel op one nore ~Tines, b s or terns wien certain materials
o Oty s AR5 SEORE i Bl oL 51, e
its pa%@ﬁk&ﬁt ii:n;enﬁ@ﬂ"inclla&e, Bﬁt%q{oﬁﬂmitc%rto,%%ﬁva,aéer_éb%sinﬁgﬁl\ﬁd, serum,
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.
[0001 14] 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, Inr 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 6an be done by jabbing the patient, say, in a finger, toe or
eatlobe, 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 iﬁto the lumen 28 of the channeling member.
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[000113] A sanple of material (not shown) to be tested is igg&g@g&gd into
the sanple collector 20. Exanples of fluids which may be use& as sanpl es
in the testing systemof the present invention include, but are not
limted tWO0EIHPa, cerebrospinal fluid, serum whol RCTUSHYISpl asmm,

vagi nal fluid, senen, and urine. These bodily fluids nmay be obtained from

L RVER, o5 P s o SEe Rl oL e
e .y R S T B R b, "2 2L
Lo oo 8 B RS e oA T
o 1 kIRl SRRl Bt Rl b Gattid Atton g B el ng 11 eel v, 1 or
X <l BB BB BB AR, L B,

j abbi ng.t.he,. i s<Say, in a finger, toe or earlobe, with a sharp
- need| e?‘:h _é@@é‘aeﬁg%rg‘zg. drop of bl ood has been collected, the tip of the

T ar SRR el ARy Eé#’laWaﬁm@'ét?sﬁl?ekﬁﬁgé‘%w%ﬁ%a%%'%%e?f’t 122 6
u X . Si il.]ar tionis
b L g BRBRCAER R AR IR ST

det ermi ned D) e ( _ _ t he di mensi ons
AR A B B SR 20 L1 Shave o 10
20, o Ot B 9 A B B 7k om0
deter mlﬂ&lﬂe@fﬁ o Rk 54 6@%&@ c&ﬁk@tor 20, the buffer fluid or dituent 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 buffef 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 liguid 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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channel i ng nenber 26. [000116] If the material to be tested i@léﬁbgquid and
it is held in a container, such as a beaker or test tube, ?ﬁeytlp of the
channel i ng menber 26 can be dipped into the liquid. Liquid will then be
drawn i nt YOPH®%%men 28 by capillary action. [000117] PA¥¥S¥0®He |iquid is
drawn upward by capillary action through channeling nenber 26 into |unen

28 of s col the buffer fluid or dilyent contained in the

buf f er onitlg nerh‘}%etllggste%agime%s%sae% Ash W?B%%F?%Wi‘a"g%‘gﬂ?néf%r the sanpl e

col | emﬁ’éd%&edmﬂ{é%%ﬁ ?&%%aﬂ:%&ﬂ%&gr est strip container 50, under the
gravity, and p055|% y o pr

I nfl uence Sure applied when the buffer

t ai ' t t f l.ui d d d
Chr onghttpiZBL o B (befl REL b RhbleencshF o thd Flopls iishpsetlics 11 owl mg.
d ' . . 28.0f t. J |l ector, wh it
i o vate ke BEAR o R Ol 10 ARl ha s B SRGR PR 1 i ' i xture
t hen ng&@ﬁ%??%$§@£%£ﬁg%ﬂﬁ%ﬂﬁﬂﬁaﬁéﬁéé 5W§9‘%§#ﬁ§%15§g§ﬁ%§ﬁﬂ} bl ood cells

and any I np rom passi ng r oug y liquid can
cont i Nu@o Sut P tgf ; g?n e filter 30 to the test strip 40 in
test strip contapﬁg¥9g%¥ 8@%%% '@?ternatively, drops of the liquid sanple
can be hased | fan _ dri Rpin e d.i aui o the base 27 of
t he san[gl e ‘ggl | ect o%é%ééﬁggignﬁGég’éPPF%%dﬁ%‘%}gtjﬁ&ﬁ\?\n #ﬁaﬁ%’:t he liquid into

the | unBp,28 101 s eeafeﬁtomyso%t%%@g&ggﬁ%@@h%@@?@%@;g%ot0 be tested

s contained in a syringe or pipette. - 479

T G MR e PR A 1 S

- even solid, the terial can nto t he sanpl e

col | eCtal i QamdtOQMLAR) ARG S rifin RRALL o i B8 1Ehp B0k W Buni! | ECT OT 20, the

sanple I s expose
effected by positioning the buffer container 10 and sample collector 20 together sa that the

| 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-l of the sample collector 20. As the buffer container 19 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 oufward and downward under
the influence of gravity and come into contact with the sample held in the sample
container 20,
[000122] ' Ifd&ired, 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 sémple collector and the buffer

container turned to move the buifer container toward the sample collector 20, the piercing
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the buffer fluid held in buffer container 10, whether with ary gg’}d@gut
agitation such as shaking. This requires the buffer fluid hef’l wthin the
buffer container 10 be allowed to flow out and cone into contact with the

sampl e. [P Wth reference nowto FIG 1, this cBRINEHEEREE by

positioning the buffer container 10 in the sanple collector 20 so that the

nb . i Q A i d by t i i d 24
e NGB B R, SRRt B B 1, 0000

|| ect qF t.chi t 1 d 2 ti vel t hi b
col o5 g IR R L B SRS b 2 21 25

t oget heg, S0 <k are posjtioned,for - mting
engagem%nt. rgé‘%@ﬁ%%‘&%@%%%@“@@n’%?ﬁ% elwéaaf;ew% (l%thg e'E’{(he buf f er

cont ai NgpmdQ. 20 { e‘ﬁ}e%ﬁén ortidtankt {:ogr\;ﬁﬁxfgnaéigﬁg%%gﬁg%%gﬁ !ta%ess gf'tg%ge and, ow ng to

relative rotati er ebet ween, dr rner 10 toward the
base 27yg.r g sanpl e collector 20. As the buffer container 10 noves toward
‘the sanple collector, the nmenbrane 18 is pierced by the piercing edge 24
of the RjsBIBH NY ng?}@[ Bectdriof Yol Jlo; f 184 3L ORNkRLA! 0 can then flow
out war dwand ;ljownwar unedérec tl%e %nﬁ?elpg%‘%\&(}gvg agh?%%/i tyE%r?c "c%f}re i nto contact
W th thg.s S @bidnbPnif §ie SRFRL | NQL. 2. | f desired,
menbr ane 1%11%% %ﬂr:gl bu?‘?‘gr cont ggla]lrg?on l{H(-:gdri asv%ﬁgeé\&qg‘g%%@f portion (not
shown) Wnglisr JottroM dolatin¥Rfthin M 18P SBH codihdr 56 Whet Bsgped portion may
be positioned so that 1t V\ﬁel %Ee ggcﬁ]t actredbvgy t%l%%-ﬁ%f\é@m ng?gdge of the

pi er ci NGinEBHRRf i¢RristeUCh a weakened portion can be made by scoring,

punchi ig, etching and so forth. Now, after the sanple collector 20 has

been 11 (obeits] Nt OrUiod NG | SEHOF Aot PYLLSE 1Bl By ner turned 10

nove the buffer container toward the sanple collector e piercing -24

6 July 20Q8in¥M-Qfk V041D 176F hSRahElRe grip 16. This will deform and reduce

the volume-of buffer container 10, expelling the buffer fluid therefrom.

8D

[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 expeﬁed 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 fitied 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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edge 24 strikes and ruptures that weakened portion. The buf feemilyf2006d can
then flow out and mx with the sanple. In another enbodi nent of the

pr esent iQ%ﬁﬂ hg@, the buffer container can be rotated after giercing edge
24 strikeS and Tuptures the weaker portion, thereby FuFPHeP*earing the
weakened portion and providing a |larger opening for egress of the buffer

fluid [Q00373] e EAtiloee Ol Tl xdufiibishtn BROW BiPfidsbias! ug SO whi ch

engages a matching notch (not shown) i e test strip container 50. This

Wi |1 kepfevédiethe B Buide e 84ki0é fraf chit | | dedll A, st strip
cont ai ner 50 when the buffer IS(3ont ai ne%mfg%%g?ﬂ%éléat%@@fﬁéfw st ed.

[ 000124bf dedn-liteitihg @@mple] 1 the Yarfubl@ VoM cs1O ism%qiti&bfélﬁfa(ﬁc%ﬂ’s D o0 Can be

hast ened by squeezing the side walls 17, 17° of the conpressible grip 16.
Thi's Wi tHe witth @iidve@Bidod QM &6m th RIbditRe BE mbitld SfinCOREAIRAnd O, €Xpel 11 ng
the buffer fluid therefrom [000125] If the buffer contaliner 10 has sealing
rings l@eisangle edeacfiest fripagls, then the buffer container can be urged
downward by pressure on the conpressible grip 16. Again, the nmenbrane 18
wi |1 be[0pDEasged, Bymdldtaehdamiipietestihdichicd REHLE Grivily RAEak ML cONtact with

t he sanple. [000126] As an alternative construction, the sanple collector
20 can inixtire devetvardV ATSS dhpiktarhdiof Wil iR TR 3ouid H35838e ididfemENDr ane 18 of
the buffer container 10 can have a weakened portion (not shown) where it
will, vpvees oftiediieesd. If @il befapirediatedTine thaRAEREIGh BRNd p108s B2budasndrade by
scoring, punching, etching and so forth Now, after the sanple collector 20
- has. beéfiitef istaffecled iyt the tdiposidoiphe poedslte6t B Glid: e RARLESsE Bhewfll i p 16 of the
- buffer container 10 is squeezed. This raises the pressure inside the buffer
. cont ai rslow 18 rateioftfldid fldve, whiterhicfagng Sork ﬁkéﬁﬂl%geeﬁlﬁi% HRBHRNSloRRpt i on. The
buffer fluid can then flow out and mx with the sanple, as already

descri il flev? Birough 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 fo regulating the flow of buffer fluid and sample therethrough,
filter 30 also blocks solid particles in the mixe.d buffer fluid and sample. This way, enly
liquid will reach the test strip 40. It will be appreciated'that the size of the pores (not -
shown) of the filter 30 will deterﬁjne 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 draﬁn 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 fiter 30. Agaiﬁ, 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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-6 July 2006 WO 03/060479 PCT/ US03/ 00957 [000127] The ni xt ur ¢ jafy Agog buf fer
fluid and sanple is then filtered by filter 30. This prevents the buffer
fluid or |l e fromcontacting directly the test_strip 40. By way of
non- I i mt‘ut"tr}gyg‘?‘;ﬁnm e, if the sanple being tested is bf% R 111 ter 30
can separate out the white and red blood cells fromthe sanple before the
m xt ur e[oobihe bahbtethe fHixsi busduidhe LRGHS j p 40.

[ 000128] By holding the sanple tl!lesti ﬁg eval%?:geg? uprlbhlt?l?e,gsg?&a{i/q’ty will draw
the i whidk GandEPIE th knblve TashioARhd dpBEaYar@S b iRl teMict butfer fluid
and sanple into the pores of the fp?fter 30. Tt I4ﬁ&%g0ﬁa%g?’eci ated t hat
the ratgoeitinghivial lindiatiéh SRSt R IR UG b dilSerhilalel S Thik egted by the
conposition and porosity of the filter 30. Isgtflﬁlcelh'ng pgers%%alg%tg will slow
the ratsemfhrdughibithef b @hidowi35 lifiht REIBAoAGinBO0 orheiBst WrlplcoriRE§ S0t he f1ui d
flow. Slowing fluid flow through the fillnt er ’,%0 my%'c?\ece%?gry where it

i s desiitsalfifahd st b@ip@ohthiaerFofid atdntli d and sanple remain in contact for an
ext ended period of tine. [00012 In addition to regulating the flow of

buf f er [DOQIBE] andmsalahethd: BRBERER BOMis invehfiduClest 30nfHhS Qo Q&hélféo' id

particles in the mxed buffer fluid and sanple. This way, only liquid wll

reach tbymsingaiprosided pbsbfbentlpad B shbwib@ FRRR! BCh i) of the pores
~(not shown) of the fil terpta:%%‘1 will (;Pzét)erm' n%ﬁ%%ékﬁ%%%%ae?% cles are

pr eventiestedfwithithe sfaehieigpned SgpleailiicsS1.M P4 %her[c%déﬁ%n%i“liﬁler ed mxture

of buffer fluid and sanple, under the influence of capillary action and,

possi blsympig teating device $, dicaise mmeavialable bdpuaiegh Hyhehydrhbflim@@euntil sonme  of

the mxed liquid eventually conmes into contact with the narrow end 44 of

the t estamgtle,itie sepilatiipddl doyldaehd ptall L@A t3SbplyAdahide to A AbAsty action and,

possi bly, gravity, will draw the m xed uffer fluid and sanple into the

t est sthitpg4d@.a pa8O4 RddkedVilider ief er ence now to FIG 1, the overall flow of

buffer fluid and sanple is

[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 liguid is to be absorbed. This helps the person administering the test to place
the liquid sample in the correct blace onpad 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 quaniity of
7 material collected is at least the minimum amount needed for an adequate sample to be

used for confirmatory testing.
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in the direction of arrow A -26 6 July 2006 WO 03/ 060479 PC¥H JW§08/080957
[ 000132] Once the m xed buffer fluid and sanple have reacted with the test

strip 40, ch can take place in known fashion, the_appearance of the
t est strigmﬁ%bﬁg? change, providing a visual indicat?Sﬁ%gmeﬁE result of

the test being perfornmed This result can be seen through either a w ndow 55

in the (emwisAtri H‘h@ﬁﬁ@éﬁ%uﬁ@eﬁ%ﬁﬂﬁtﬁ%o%%%&%g%?%%&iﬁﬁ]ﬁfo Itself if

the test strip container 50 is transparent. anot her
enbodi meay offfonttiMiSng SXuRBlel 85 of bRSS, c&ﬁﬂfﬁﬂeﬂ@fﬂl@t’ﬁnﬁ?;ﬁ@ﬂ@fl able by using a
provi ded absorbent pad 2, shown in Fig. 1, to capture sone of the liquid

bei ng teastiediow théredfteuiaboueqent i oned sanple device 1. Pad 2 either can be
‘provided along with sanple testing device 1, or can be nmade avail abl e

separ at g10p138By Walie REtidpaRstérh 6F thé HisenENARRbEmay engARRl i stpad 2 coul d be
the pad used to apply pressure to, and pronote clotting of, a patient's

- pri ckedsibideg @ atviagiety bOOdiSA Lordiioss thidv8eRE oPha B RERRRBpikd, Sird the pad 2 is

sent to a renote |aboratory for independent testing. Such testing can be

per f or meaidsipidngt arigh. fhe b fier Bf RLEEHH DO salnPR! budRf ihi@dnPilt bY the test
strip to check for the condition or property of interest. This way, there

i s a costip torchédkiyr £2ddadikioRdf ihlRstiEHEirREbvRE ISusl MBS YoddiRnSARRAE device 1
using a fluid sanple taken at the same tine. [000135] Optionally, the pad

2 has abut broabinditedria Mepdiiie BoRPatits 0, PG HileRlokBAnAl98x, dfMeHeRa ke |iquid is
to be absorbed. This hel ps the person adm nistering the test to place the

l'i qui d melnghl. dn hdditidegthe sta@Ctsting S8Ry LRGSR to ARertiih tdlpiRerdc8bf t he renote
| aboratory analyzing the confirmatory sanpl e know where on pad 2 the test

mat er i adardievascobeindidators(i 3R bRO{ oY SbjeCtllic @Y dstaily hiBRing héfha@n the pad can

-be used to define a required
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 systerﬁ.
Examples of such drgs 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 forih.
f000139] 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 Huiting sense,
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anount of sanple to be collected. That is, the circle can beg miyameso t hat
the quantity of material collected is at |east the m ni rum anount needed
for an adg@guBlb&smanpl e to be wused for confirmatory t?éﬁh&ﬂmmf?7 6 July
2006 WO 03/ 060479 PCT/ US03/ 00957 [000137] The pad 2 can 'be hae from any
sui tabl e known absorbent material. By way of non-limting exanple, any of

gauze, [0001400, | iwiealsOto bahBddidbe RRRR FolloWing FAEPLD B850 Lhgkeof coul d be
used. [000138] The testing system of the present iInvention may be enpl oyed

to testall siithf it daipaifitatindtoralc iRl Alerd OBt 0% A0 use of the
appropriate sanples, buffer fluids and test strips. The manner of

sel ect | efghascppd st ihantic & a k! SfladdiieOmBithelsGd o pfitleld® O check for a

condition of interest is itself known. Such medi cal conditions include,
but ar ebetedenl i mMmted to, hepatitis B, hepatitis C, Inv, tuberculosis, small
pox, diphtheria and nmalaria. In addition, the instant testing system may

be used0oai4a}cer Italso skdutl RNASENER] Bt theGREBt OYREHMifot indeiishloYes 1 N the
bl ood of a subject thereby instantly alerting health care providers that

t he subljmitdd thamethod ahbdestepsiirt pérREmal maRdHrads r@UedTh thefulidMEs SRR, the testing
system may be used to determ ne the presence or absence of a drug in a
subj ectTHs inystiomencom)y s teSpefbmiued vfdiddg Sefsie bd@rdelUt are not linited to,
al cohol, nicotine, and cocaine. The testing systemmy also be used by a
| aw enf[60QidRfent Tifvs) wieile thede li@abédn $hARCAI dRicHbéd anll BSintepbgod al cohol cont ent
of a subject is above the legal limt. The testing systemcould also be

~ Used t dimddmentelnpvél featypreasteivdtvedfions ablied tCaBnpRIVIAbbEnRAts BREDSIENS.
-Exanpl es of such pathogens or contam nants include, but are not limted
to, antitwantd bsundbdsiood thabetiohs daiigsionERed sabstinitidhs and @BInBANAIHEEHS, di Sease, and
so forth. [000139] Thus, while there have been shown and described and

poi nt ednddrtails 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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fundanental novel features of the invention as applied to exguRlizoy

enbodi nents thereof, it would be understood that various om ssions and
substi t ut W}ﬁmﬁb@% changes in the form and details of _the disclosed

i nvention nay be made by those skilled in the art witBEHSP#EFArting from
the spirit of the invention. It is intended that all matter contained in
the above description or shown 4, acconpanyi ng draw ngs shall be
interpreted as illustrative and not 1h alimting sense. -28 6 July 2006
WD 03/ 06047 9whelts tIsdaa@H957 [000140] It is also to be understood that the
following clainms are intended to cover all of the generic and specific
features of the invention herein described and all statenents of the scope
of the invention that, as a matter of |anguage, mght be said to fall there
bet ween. [000141) -1t &lsewplsfrsiingtebics, gomiprigigmod t hat the present invention
is not intended to be limted to a nethod whose steps are perforned in the
order recited i nabHEercgntpisol haging paintesior whibh scéivesebtfferfivihtheripasses t he
performance of those steps in other orders. [000142] Thus, while there have
been shown and deditesssmsaserusoient ed out fundanental novel features of the
invention as applied to exenplary enbodi ments thereof, it would be
under st ood t hat ¢&st Bushayiresseaheeldbcsaish sogtrémanti ons and changes in the form
and details of the disclosed invention may be nade by those skilled in the
art w thout depaf%st gp ontsmet kavinggiredeptagle dinteasioneyd emd disposedito i s t he
intention, therefore, to be |imted only as indicated by the scope of the
cl ai m Asperuedrtaiddlir, sg thatwhenzeid diltenipr@amoedaeibyral/tdg 88/ 00957 CLAI VB

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, 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;

Whgrein as the buffer fluid flows through the lumen of thé sample collector

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

2. The sample tesﬁng 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 inmer surface when the buffer container and

the sample collector are joined.
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What is claimed is: 1. A sanple testing device, conprising: ¢ubuidogr
contai ner having an interior which receives a buffer fluid therein; a
filter hawd])gm JpECUrenent; a test strip having an end hel d @é sai d
securement: a test strip container having a receptacl &°§ " ¥EMPbned and
di sposed to accomopdate said filter, so that when said filter is

accommodat ed by gai O @Skt oy SR Ao 1, AFeih 630 Sk bl O SPOsed i

sai d receptacle, a sanple colleCtor f ding a sanple erein and which

i's shapgdabRjech@CRl Wid Saifle BIEL G naE R .sglgﬂ,theéiﬁﬁgctﬁr;g%géa@ngmel ector having a

channel i ng nenber having 'a |lunmen, and a pier er which, when said
buf fer bsfinAien B HaFBCRdtainl i SAHE 2t ar, pierces said buffer
_cont ai n(grﬁféso that the buffererfai%g:ﬂgsi n th@lefﬁ?éel%?%é&bf the buffer chanber
contacts the sanple and passes through the lunen to said filter, wherein as
the buffer fluid flows through the lunen of the sanple collector the
buffer fluid that haSheemijdetesilg tibdcesdnipinge ] pelrseasa toprpottighofdad filter to the
test strip. 2. The sanple testing device of claiml, wherein said test
strip ifferpopiginergs bellobst,and wherkin when gihidp podtian istcompeekwdd, fat lehsen. 3. The
sanple testing device of claim1l, wherein said buffer container has a

t hr eadedrtionpeihe bufifdr flokl ismgpcal fibvsthebdfér coltdimst or has a t hreaded i nner
surface, the threaded outer surface engaging the threaded inner surface
when the buffer container and the sanple collector are joined. -30 6 July

12006 WD 03/060479 PCI/USO3/ 00957 4. The sanple_ testing device of claiml,
wherein said bufer hiapiedpsting 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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has a projection and said sanple collector has a depressiong Jui&050j ection
engagi ng the depression when the buffer container and the sanple collector

are join e sanple testing device of claiml, i top portion
of said eggpfg? container is bellowed, and wherein mhgﬁﬁggﬁﬁmng portion is

conpressed, at least a portion of the buffer fluid is expelled fromthe

buf fer containerii. 6. Th@npaiis §&5deioR BlaBteY, WaiRreRf sofd BicPhaa Wherein the
buffer fluid is sealed within said buffer container. 7. The sanple testing

devi ce phirality of s8id becurdd@h8) dhd Fiather doiphisihg & PRty $iTsaid §RNMidsSes a conpressi bl e
grip, and wherein when said grip is conpressed, at least a portion of the

buf f er rdshettidleliy asseoigted Wtsafd Learéhaatsbuf fer container. 8. The sanple testing
device of claim1l, wherein said test strip container has a view ng w ndow

t hrough which the test strip is visible. 9. The sanple testing device of
claim1l1, wherein said test strip container conprises a cover and a body,
and sai d cover drRd sihesamplyesingdgvisie nbelainpljewherein 2 Bast Tweof¢wnpl e t esti ng
device of claim9, wherein said cover and said body are joined together in
f | ui d- teslytpsipgeorms g first §ype of t9et) apd 20 0GB tig3e« sinyReroaTy LSOBK00957 11. The
sanpl e testing device of claim1, wherein said filter has a plurality of
sai d sB®apPE®Ents, and further conprising a plurality of said test strips
respectively associated with said securements. 12. The sanple testing
device of claim1ll, wherein at l-east one of the test strips perforns a

first type of test, A8 RLng achhe bRGubSS hubl LRSBSE { BElTR2 SeCON  Lype

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 _{ceceives a buffer fluid therein
and a weakened portion;

a filter having a securement;

a test sirip having an end ﬁeld by said securement;

a test sirip container haviné 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 receptacls,

a sample collector for hol@g 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 chamf)er contacts the sample and passes through

the lamen fo said filter;
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13. The sanple testing device of claim1, further conprising jgpiggge of
absorbent material that captures a portion of the sanple for a’separate

test proc 4. A sanple testing device, conprising:. a buffer container
havi ng an%lr??@ﬁrﬂi‘%r whi ch receives a buffer fluid ther E&HUSGQ’H‘E?SE weakened

portion; a filter having a securenent; a test strip having an end held by

sai d securenent; Wﬁergiﬁ%thg%ff%f@ﬁﬁtﬁsqﬁé%@%é&% otrtﬁecgaagfgi%?c:oﬁ (él(;rrrpnsi oned and

di sposed to accomobdate sal en sal ris

acconmogahe; s 458t Hasl i [ 4R.1's disposed in
sai d recept%é?%{ﬁgdtg?%%dﬁtﬁ%éng%%%&ﬁ%%%ghgﬁgghﬁg%s@%er ein and which
is shaped to receive said buffer container, said sanple collector having a
channel i ng nenber having a |unmen, wherein when the buffer container is
squeezed, the wekendthe panlé Betinfalievise athirh 14, wHetsid Qfd thdtsiigdid N the interior
of the buffer chanber contacts the sanple and passes through the lunmen to
sai d f idriested sub8@niBilly pérpendRObr MBaid 371860479 PCT/ US03/ 00957 wherein as the
buffer fluid flows through the unmen of the sanple collector the buffer
fluid that has contacted the sanple passes through the filter to the test
strip. - 15. The sanple_ testing device of claim 14, wherein said test strip
is oriented sub%¥ antPgpanpleesting davieanfsleim &4, sdiewiysaidtbaffer 16, The sanpl e
testing device of clajm 14, wherein said buffer container has a threaded

out er SGPEREEhas A freaded puley sfage andl spid samgple pellectar hasederdad inmerer  surface, the

t hreaded outer surface entgagi ng .the threaded i nner surface when the buffer
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 aré 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 commpressed, at least a

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

19.  The sample testmg 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 and the sanple collector are joined. 17. The sanplgulyefikng
device of claim 14, wherein said buffer container has a projection and
said sanp l.ector has a depression, the projectio i.hg the
depressioﬁ&mﬁgﬁ¢?he buffer container and the sanple chPﬁ@g@@”Qre j Oi ned.
18. The sanple testing device of claim 14, wherein a top portion of said

18 mple testin , : na rtion
uffer container gis behd QWel tesafgladietel e?@?&%ﬁflgm{lgﬁsﬁgj’ ion is

conpressed, at least a portion of the bu expell ed fromthe
buf f er  ceithiaérdes a vidWing FiRoW WBAA JiBH hd@sidRPiiChsifk. C! @i m 14, wherein the
buffer fluid is sealed within said buffer Container. 20. The sanple
testing device of claim14, wherein said buffer container conprises a
conpressible grip, and wherein when said grip is conpressed, at |east a
portion of the b@Rf erThd saingleitsstimxdpeick eficliimi Wheeibufid est sagpnt ai ner. -33 6
July 2006 WD 03/060479 PCT/ US03/ 00957 21. The sanple testing device of

cl ai m 14ontgihes comprisssd ebveresd a body, pnd seidrbedr ant saldtwda aneijeinédigeetiiendow t hr ough
which the test strip is visible. 22. The sanple testing device of claim 14,
wherein said test strip container conprises a cover and a body, and said

cover and said bggy eéjoined,to et her. 23. The sanple testing device of

clai m 22, wherei A>sai treCHORE esting dexiegof dhdm22avhersin sid e vergdeidr in
fluid-tight fashion. 24._ The s | e testing device of claim 14, wherein
said fi F“H&@ﬂgmgﬁWﬁPﬁ@???gﬁiggﬁpd securenents, and further conprising a
plurality of said test strips respectively associated with said
securenents. 25. The sanple testing device of claim?24, wherein at |east

one ' of the 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 sirips performs a first fype of test, and an other of the test strips performs a second

type of test.

26.  The sample testing‘de\gice of claim 14, further comprising a piece of

absorbent materiai 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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test strips performs a first type of test, and an other of ghgntame strips
perfornms a second type of test. 26. The sanple testing device of claim 14,

fart her cw@,ﬂ?&p@ a piece of absorbent materi al tha},ﬁ@gg‘ﬁ%g@fea portion

of the sa or a separate test procedure. 27. A ne sting a
sanple, conprising the steps of. obtaining a sanple to be tested; placing

the sanple in a sgyiofing tels@RgiOontates idvO R GG, e B heV: )gcﬂeét%' er having a
buffer fluid therein above jtﬁi?\lﬁe élarrpl e col lector, -34IJl July 2006 WO

03/ 0604 7Af chiftabt 1HSRRR0957 positioning the sanpl e container above a filter,
the filter having a test strip 1in contact therewith; causing the buffer

fluid to flow dovwauasghht berer e tdidW Bswird BoH e bBNG conthilg o9& P! € and
through the filter to the test strip. 28. A nethod for testing a sanple as

in clai nhesémpWhiad firdugh @edilieftd Feght stip.ep conpri ses urging the buffer

contai ner downward to contact and be pierced by a piercing nenber. 29. A
nmet hod for testing a sanple as in claim?27, wherein said causing step
conprises conpressing the buffer container so that a weakened portion of
the buffer cont @%ner Amghadfortesting a ssnplessiodeino?’, whatinegd eassmppl € as in
claim 27, wherein said placing .step enploys capillary action to draw the
sanpl e \Fisnaempisat weing shedaffpconteintrdewnward t@dontadt amg bhypiekcédry 4 est i ng a sanpl e

as in claim?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 raptures.

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.  Amethod 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 tesﬁng 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 fype of test.

33.  Amethod 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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aplurality of said test strips in contact therewith. 32. Aesmakfnsdef or
testing a sanple as in claim31, wherein at |east one of the test strips
per f or s f type of test, and an other of the test strips perforns a
second ty%gog}P&%gst. 33. A method for testing a sanpl ECHESHAYRT ai m 27,
further conprising the steps of: absorbing a portion of the sanple in an

absorbent nmateri agaﬁsi%pﬁl?%oﬂofﬁlleg%meﬁ)%qméép 03/ 060479 PCT/ US03/ 00957

causing the portion e sanple to be tested. 34. A sanple testing
devi ce, conprising: a buffer container having an interior which receives a
buffer fluid therein; a sanple collector for holding a sanple therein and
havi ng a top operfidng Ashaple tbsting deeice icvrepisiigdl buf fer contai ner, a bottom
openi ng shaped to receive a filter, and a piercing nenber positioned
t herei n which, whkénffsontainefreing ampintesibneliich Rcdibad a @diférTluiiheeinpp openi ng of
said sanple collector, pierces said buffer container so that the buffer
fluid in the i ntepnpe cafecibhior uidifea sanpht thersia nndvingeitsp dfaginganpl e; a
filter having both a top and a bottom portion, wherein said top portion of
sai d fi $haped tb gecsiva paidibufter fantainenadoai dpdnvigtshaped pandahg adfites andla sanpl e
~collector, and wherein said bottomportion of said filter contacts a test
strip; piercwgtmamber posttiontdtherein whigk, wign aaid bafp oarthiser di ptaes nonakidopnd di sposed
to accommpdate said filter, so that when said filter is acconmodated by
sai d .t eepenigg of gpid ssopleaolestor, pdaded sdidbuffes vorigindgr so thaishomettr flmidsai d r ecept acl e;
the interior of the 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 fest stiip;
a test sirip 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 sampie collector has a depression, the projection

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

-36-




wherein as said buffer fluid flows through said sanple coll equgr2008to the
filter the buffer fluid that has contacted the sanpl e passes through the
filter toywd\@elGst strip. 35 The sanple testing devi f im 34,
wherein sz:{‘lP d {ﬂe(]g?t% stripis oriented substantially pe?é@ﬂ%ﬁ@%ﬁr to said
filter. 36. The sanple testing device of claim34, wherein said buffer

- container has a ] eQthk QinplEstigiadvisecdTbhen 0 khachAl o Bitich JIERE €Ssi on, the
proj ection engaging the depression when the buffer container and the

sanpl e aniffeewhRineet BERWEhnd whbrel whdh ¥iRBH Pori¥0s ORLAEQ4T % 1B4T4 US03/ 00957

37. The sanple testing device of claim34, wherein a top portion of said
buf fer gqoAicaiofNe buffer@Rid iowa@iledman W0 64 Bondfigp said top portion is
conpressed, at least a portion of the buffer fluid is expelled fromthe
buffer container. 38. The sanple testing device of claim 34, wherein the
buffer fluid is sealed within said buffer container. 39. The sanple
testing device of38¢| ailhe Sampletpging devicsall daitelsh wherein phe toffat fiidisr has a

vi ewi ng wi ndow through which the test strip is visible. 40. The sanple

t est i ng serRded wthinpfaidhuifensaipinepher ein said filter contacts a plurality of
said test strips. 41. The sanple testing device of claim40, wherein at

| east one of the test strips perforns a first type of test, and an ot her

~of the test stri perf or ms econd e of test. 42. The sanple testing
device of claim %3 fﬁ;{)‘? ‘?@plegﬁgﬁﬂ'? &?’f"ﬁ@hégﬁ‘i%c‘@ﬁ%?mSaé@)?étrsﬁ@nt mat eri al t hat
Capt Ur e, 7, R0%A] Alh LGS HBLE il s SGBAL UGSt P ocedure.

'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 sirips 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 sirip;
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43. A sanple testing device, conprising: a buffer container gljamizmgsan
interior which receives a buffer fluid therein; a filter, a test strip;

-37 6 Jul 03/ 060479 PCT[ US03/ 00957 a test st i ner having a
receptacfﬁoﬁgﬁgﬁgfzned and di sposed to accommobdate égﬁﬁﬁﬁﬁﬁ%gr, so t hat

when said filter is accommpdated by said test strip container, the test

strip contacts t heedtithip @intaiid} hivingli @RPHEM dinknsidhed ahLGiGRLAGLe; and a sanple
coll ector for holding a sanple therein and having a top opening shaped to

r ecei ve as@inthddatt bd fitedothdhen Sidlick RAQRRAVIRE bypsaftERktAY Mechani sm whi ch
draws air toward the punping mechani smthrough an air passage, and a

pi er ci ngomEindrpthe tohti sebh comaerd the ek Jad fsfoRpoe® i BidNEdepthdle;Rh@ced in said sanple
coll ector, pierces said buffer container so that the buffer fluid in the

interior of the hu:ﬁ:hﬁ]bcﬁhﬁﬂ&bﬁ&hﬂ@ﬂﬁﬁ@%@létﬁ&eﬁ@ﬁ@ﬁa@ing%ﬁéb@@ﬁﬁ%s through the
bottom opening to said filter, whereby when said punpi ng mechani sm dr aws

ai r thr chepld Haecdivabaid P agifainer e KRR bfen@fy, ApdipiinéchadindWiich Nt o said
sanpl e col |l ector through said bottom opening, wherein as the buffer fluid

flows tHram;gintdvhﬁi&apinhﬁngﬁbd]ﬁﬁiﬁxﬁlthrédghﬁﬂﬁﬁf&é&%e,taﬂ@aﬁﬁféﬁig‘?neﬁi%@r passes from
the filter to the test strip. 44. The sanple testing device of claim43,

wher ei nwhizhdvlieasiid btfifér poritsiner @y plasell Bckaid WREpiapdlieathy, pieRes ARMMIEGUI ar to said
filter. 45. The sanple testing device of claim43, wherein said buffer

cont ai newmtdizs sathairtng edfer fwid dnifle fteridr CFaiRTYutfecbhhies boitadiate AmgRPr essi on, the
projection engaging the depression when the buffer container and the
sanpl e awlpdassed fhrough the boianeopening to said filter;
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 fo 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 proj ection

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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46. The sanple testing device of claim43, wherein a top pobirugmrogé said

buffer container is | oned, and wherein when sajg top portion is

€ompress ast portion of the buff @fpfl Mt omt he
buf f er cgﬁ?é’?’gr’nﬁé’!r‘ﬁ 238 C, 06 July 2006 WD %5”7"6%’61 g"'%@@%"bf’%ﬁs

| PCT/ US03/ 00957 5 r 47. The sanple testing device of claim43, wherein the
buffer fluid is 4geal Hg suhpibicRtingAedcdolfcifh 48 GHeRinBE buftSanid e sanpl e
testing device of claim43, wherein said test strip container has a

Vi eW Ngsesfedraritintshid Oul caftiigd. t he test strip is visible. 49. The sanple
testing device of claim43, wherein said air passage is |ocated such that
when said buffer container is fully inserted into said sanple collector
said air passage is blocked by said buffer container. 50. The sanple
testing device ofl-cl afhmsample (gfiine deviceseficthirh AB,tvéhercponiddet siim plural ity of
said test strips. 51. The sanple testing device of claimb50, wherein at

| east oRBtager hage vievarg wiadew hrouglewhigh fs test 4tiip Swvisitjpe of test, and an ot her
of the test strips perforns a second type of test. 52. The sanple testing
device of claim 43, further conprising a piece of absorbent material that

captures a porti 2! OlefeQa?mp %@Pc{ng dgv%e & Btk %,%v%gre}nesgitd aBE)gs%s?g%lfsr ©.

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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