- Title: SAMPLE TESTI NG DEVI CE Abstract: A sanple testing deﬁhﬁﬁdﬂﬂé a
“buffer container that can hold buffer fluid, a filter with a sécurenent for

a test strip container having a

hol di ng trip, the test strip,
'receptaclgwiﬁ%%@%bnnndate the filter, so that when t h&TFPAPS s hel d

therein the test strip is disposed in the receptacle, and a sanple
collector for holding a sggﬂ# Ei@ﬂ%ﬁﬁyﬁﬁ |l ector receives the buffer
cont ai ner, and the sanple collector has é€%?£rcing menber whi ch, when the
buffer container is placegrm dharamRviateigee! | ector, pierces the buffer

container. Buffer fluid in the buffer container then contacts the sanple.
As buf f 000T]l ui d frkepyssent invention relates generally to an apparatus for collecting,

processing and analyzing a liquid specimen in a fully integrated system. This invention

also relates to a method for collecting, processing, and analyzing a liquid specimen.

' BACKGROUND OF THE INVENTION

DESCRIPTION OF THE RELATED ART
[0002] Diagnostic testing throughout the world is cutrently carried out using a
variety of different specimen types. Many of the samples tested, such as whole blood,
serum, oral fluid, plasma, cerebrospinal fluid and others, are liquid.
[0003] Testing for infectious diseases under laboratory conditions typically
involves use of a blood serum specimen obtained by removing the blood 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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t hrough the sanmple collector, the buffer fluid that has conégﬁg%goghe
~sanpl e passes through the filter to the test strip. 'y 2006 WD
03/ 060479 _PCT/ US03/ 00957 SAMPLE TESTI NG DEVI CE FI ELD OF THE | NVENTI ON
[0001] THEOPYEYEht invention relates generally to an BPEPY for
collecting, processing and analyzing a liquid specinen in a fully
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technol ogi es in place,

for repeat patient visits or the-need for the patient to contact the healthcare provider at a

future time to obtain their test resulis.
[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.




this is by no mean an exhaustive list. [0004] Al though serugm ﬁ?%b@g under
| aboratory conditions has traditionally constituted the tech que of
choice, there is nowa growing trend to nove testing closer to the patient
and use alternative specinen matrices such as whol e bl ood and others. In

ot her - words, the sarrpl e is drawn fromthe patient, processed and anal yzed

nore rapidly, oft il e patient is still_in attendance The recent
Ravance: known adiEfreRie gsRPpB i, pert mag b a5t i 9 GEGHH

PCTI USOBLOQQ%r ! 01 nt f care" testin as . caused a mgjor shift in the way
t esti MgPFemgsRe ¢ a“éWdiWTyﬁ?t HmaKondestiPe-2096 per annumin this node
of testing for each of the | ast _four years. 005 Such growth inthis
node of testing PRIEVFY 8Q1apidin;qifigep fests Arekpoyspyhi eapghafisit o speci men
types (e. whol e- bl ood or oral fluid) not reqwrln t he use of trained

phl ebdpaﬁi(‘;egtasspsq*maa@r poniFattony fesiias ttéheée;&af thediryt pafispt GEttod 1s fromthe

requi red specinmen. Rather, the sanple can be drawn fromthe patient and
procedkaiheaefadity.y. As a consequence, results can now be obt ai ned,

anal yzed and conveyed to the gatl ent while the patient or subject is still
in the presence of theSHYMMARY¥NERTHEJNVENTIOMi s avoids the need for

repeat patient visits or the need for the patient to contact the healthcare
provi der at a fhHxempls cmbadimeys erpdiagotedtitre pampleisiting devi¢ethavink 8006]
Poi nt-of -care (POC) testing therefore offers the advantage of giving the
physi diufiar qoatather thit ceheonpiin/nifiet fwid diemis e §itertbhvngatdcermentiforedi at e resul t s,
in contrast to conventional testing, where there is a waiting period, that
coul d Hodlimpratedt etrip, the Bshssipyaraull of Which & htld byttelssqurauent, agestdtiich t he speci nens
are transported to a |aboratory testing facility, processed, and results
sent toontainer lphing b edceptacld AhOnkjonkd andslispbsed eedctormmodaleathé filthusbrthat t 0 confirm
i nfectious disease test results by repeat testing, often by a nore
sensi twhea thellfenid htlo thereirethip ast st iy dishted in ke rb@ptatlagnd 8 sdnggle potential |y
l'ife-threatening diseases such as W/, Hepatitis C, Hepatitis B, and so on.
Thi's  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.




applies regardl ess of whether the testing is perfornmed in a6h§§g¥@gory or
at the point-of- care. The second test used to confirmthe resalt of the
primary test is known as a "confirmatory" or "confirmation" test and
typically uses a different nmethodology to confirma diagnosis or

ot herwi se. For instance in HV diagnostics, Western Blot or ELISA nethods
may be used. In all instances a second specinen will be required. Oning to
t he serious nat ul@ngmbedimhntt the sampp, collenjarhs hgpadiiareceigathelypiedi t e sanpl e
processing is of trenmendous inportance. -2 6 July 2006 In the case of

| abor atapfanet,@nd tha gamptlhrenllectorehps behagudling giewher asp e pierving naratber i al  r enmai ni ng
fromthe initial blood draw to carry out confirnmation testing. However, no
rapi d ¢hioh,ofbien te puffgsostaiacras kamdin thhsapipld odlEaietepiercesaldianfiesm to col l ect a
specinmen for confirmatory testing at the tine of the first patient visit to
t he hemlaidec artatftladivifiet fuid BUNMNRY BembédiconthhENT boipldond ppdses enbodi nents are
directed to a sanple testing device having a buffer container that can
cont ai thrdwgh the furfidnué cheffiiter: Ak buffea fifidlfloes teugh g lamaasfdieasample f or hol di ng a
test strip, the test strip, an end of which is held by the securenent, a

t est sédlieqor thOMifRt fiaid tHaolds Rntactddebeyainlelpassed thivngh he Ghleradtie eisisposed t o
accommodate the filter, so that when the filter is held therein the test
strip égp.di sposed in the receptacle, and a sanple collector for holding a
sanple. According to a first aspect of the present invention, there is

provided a sanping fhexsd bABodBNE, 4R samPIRREMRIOR Has WHAUDS &1d 0RAbMAI Ner having an
interior which receives a buffer fluid therein; a filter having a

‘Secur esRitng, whetcdibdaidibp bRnP@Vd shbea o RAGvBlabultyr Bakfler M@GHI €MENT . a test
strip contai ner having a receptacle dinensioned and di sposed to

ac compglai&pedhdlis bhdpb o redRe iedfite MR s i Bl Eolibdidrlso h&s@scacfgéfﬁﬁg ated by said

test strip "container, the test strip 1S disposed in said receptacle, a
sanpl emgrﬁlgelr @l rpie]}&:g thla %h&ér%gntginer when the buffer container is placed in the top

opening of the sample collector, thereby releasing the buffer fluid so that the buffer fluid
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sanpl e therein and which is shaped to receive said buffer cgg&gig&g, said
sanpl e collector having a channeling nenber having a lunen, a & a piercing
menber which, when said buffer container is placed in said sanple
col l ector, pierces said buffer container so that the buffer fluid in the
interior of the buffer chanber contacts the sanple and passes through the

lumen to said filter; wherein as the _buffer fluid flows through the | unen
of |t heSoBiaRip g serpRlf TR !GPtk ampRPmen of BEPESPHEHES ROATRE: cd S he sanpl e

passes throuygh the fjlter to the test strjip., -3 6 July 2006 In an

embodi %?i)f:ﬁt?f %P‘%’Hh‘tﬁi“&h Tovt Geamwlc wiodheygERiecgllilEei ve the buffer

contai ner, and the sanple collector has a channeling nenber and a piercing
menber  whi ch, wWHERPles@balimews alsqslals thasanrle ispting dgvicihatieludsydl e col | ect or,
pierces the buffer container so that the buffer fluid in the buffer

c hambdttepsnnizites which casgoptaim bikler Huidthebuffes pentaiper hpdng yretkenss! the filter. As
buffer fluid flows through the lumen of the sanple collector the buffer

f 1 ui d RO, k YerdyHing e sesyromsat fonbgidias p teststdp, thertesti gfhiptanend pf whieht o t he t est
strip. In a further enbodinent, the sanple collector has both a top and a
bot t onis held brihegecuyiment anl adedt eirip opntaiperdiaying 4 weeptrglsalinensionesdaailve sai d buffer
container and said bottomopening is shaped to receive the filter. The
sanpl eligpobddpiotagronmodate thguilies sathpi verep ithredilienie ptremmefiitedbyghetestes t he buf f er
cont ai ner when the buffer container is placed in the top opening of the
sanp| etripdonaien the tésheripsylispesed enthengeepteelehTilicfiavenfidn alse isdudehat t he buffer
fluid 6 July 2006 contacts the sanple. In yet another enbodi nent of the

pr esenrsamplevelikdcion fior holdmg 8 anyylletheredl and ethizh idshsped tqueegiventn wiffedr aws t he sanpl e
into the sanple collector. Exanple enbodinents also relate to a sanple

-t est i ngnied, de sidiple collzabilteing a chdnuélfngimepdat, 3hes the bhif@kRomtainerdont ai n buf f er
fluid, the buffer contai ner having a weakened portion, a filter having a

secur egbdtked, te waltedéd@rtdontigBland the biffertflagl ih @&tbuFérchiinben Borftateh thd  Whi ch

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
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is held by the securement, and a test strip container having;g @@@gptacle
di nensi oned and disposed; to accommodate the filter, so thag When t he
filter is accommpbdated by the test strip container, the test stripis
di sposed in the receptacle. The invention also includes a sanple collector
for holding a sanple therein and which is shaped to receive the buffer

cont ai.n t.he sampl ol | ect ar. havi.n channe]. i er. When the buffer
contaN%§%*F§d§8E%%§?§a,ebﬁﬁmﬁgﬁﬁéﬁﬂﬂeg%ﬁﬁﬁaﬁngk¥§%8ﬁ§**ﬁe buffer fluid in
the buffer chanber contacts the_  sanple and passes through the |unmen of the
channef°Pige Pl ppsyep rqugh theditene thedest Pt er  fluid fl ows through the

| unen of the sanple collector the buffer fluid that has contacted the

sanpl e passes t H*3Hgls soRedifepis also pravighasampla testipg deyice Akt Bcliefd t o a second
aspect. of the present invention, there is provided a sanple testing

devi cePutieprppiainer wjch eansomtpia bufles fiuid thapinirellicnbaving 2 SECEFRSE I9hihi ch recei ves a
buffer fluid therein and a weakened portion; a filter having a securenent; .
a t esthodding e aiprile tegitripnan ehdjof whigh sdicld by dha seavierant, adest ¥8R strip contai ner
having a receptacl e dimensioned and disposed to acconmpdate said filter,
so t hatoniginenhaging @ receptects dimensianed pdotisppeed thaecemametateshe filtestsoithpt cont ai ner, the
test strip is disposed in said receptacle, a sanple collector for holding a
sanpl evhandhedilier iheld Wisraihthe tesisitrinpie dispased wdlesi roespele.cinbakdmeple cont ai ner, sai d
sanpl e collector having a channeling nmenber having a | unmen, wherein when

t he bufoflentorgushidinignenmp $or lohiireghkesimplehe weakened portion fails and the
buffer fluid in the interior of the buffer chanber contacts the sanple and
passes through tAveoddingima third aspect of iHetpeasgnt dventienthasistphevided a6 Jul y 2006
buffer fluid flows through the lumen of the sanple collector the buffer

fl ui d rhdilid fhiatssting @ singdd, ecnprivngIbagidpe op abiammgtaRiroplgto Hehestddi | ter to the test
strip. Exanpl e enbodi nents al so provide a sanple testing device that

i ncl udesing thdudinbRlin £QRiphd JdlEctoMpditiosiag a BEdr dditailtd hiehig £ buffel t herein, a
filter having a securenent for holding a test strip, the test strip, an
end offludiheeiniaSove@hehaiiylelcbech2GlasiRemaY the SnipRSdon@ined HovEOMtaritRer having a
receptacl e di nensi oned and di sposed to accommodate the filter, so that

filter having 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
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when the filter is held therein the test strip is disposed 'GM%Q%O
receptacle, and a sanple collector including a punp for holding t%e
sanple. According to a third aspect of the present invention, there is
provided a nethod for testing a sanple, conprising the steps of. obtaining
a sanple to be tested; placing the sanple in a sanple collector;
positioning a buffer container having a buffer fluid therein above the
sanpl eaEpmnmediiaid fHtesise thahwigy spid dlterdspicemmedateditysridasby@dr a filter, the
“filter having a test strip in contact therewith; causing the buffer fluid

t o fl ovpnédehwaid test finipidispesedinfshid recepianler wheteingy e3id buféer Suidlows and t hr ough t he
filter to the test strip. According to a fourth aspect of the present

i nvent themygh saidsamplocoeatnriinfe the filtertheripifier flaid thahips dentacted, theoeriplei si ng: a buffer
contai ner having an interior which receives a buffer fluid therein; a

- sanpl epasehs Haotgbtheffdier toohakesigrip. sanpl e therein and having a top opening
shaped to receive said buffer container, a bottom opening shaped to receive
a filter, and aAgiosling tag fifthmkpect of deiptdsan adeitioaythéraiswhévided awhen sai d buffer
container is placed in said top opening of said sanple collector, pierces
sai d buhipiricstiogniaideetonpasibfatbuffereohtdinérdiaving klinebrionwhitierecdite® ai or of t he

buf fer container contacts the sanple; a filter having both a top and a

bot t onbyifer fluid therei) @ fidtie a $:3d sthif; @ pestdiyt doafainef havinied rédepth@é 1S shaped to fit
into said bottom opening of said sanple collector, and wherein said bottom
port i ofimeiisidad shdfdidpbek t€RabrambdatckaidiiRiet, sSihhd Whendaill @REriStri p cont ai ner
havi ng a receptacl e di nensi oned and di sposed to -4a 6 July 2006 accommbdat e

sai d fdckérBhodated biyRaill tesh@i) Gaiathef, tek@f st cRGLQMITIRL B ibYisppadddnt est strip
container, said test strip is disposed in said receptacle; wherein as said

buf f er safd redefitabit; 08 a sl OMIRctS Mo hod@AP SrpR th&6h Ghd M@ ok} il ter the
e

buffer fluid that has contacted the sanmp passes through the filter to

the 1 esdeniah Eaped (OF&OHE LR Sonldidet, A 1BRAF Ghenttly, 4 HngH Sa&RnidIVENt i on, there
is provided a sanple testing device, conprising: a buffer container having

an i Nt eRib0ga WU whRGHd Wik mddHfd thifohgl} gh SiDREEL anda piklchgr: @ test strip;
a test Stl’lp cont al ner avl garecepta e
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

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.
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di nensi oned and di sposed to accommodate said filter, so thakjpﬂ;a{bogai d
filter is accomobdated by said test strip container, the test “strip
contacts the filter and is disposed in said receptacle; and a sanple
collector for holding a sanple therein and having a top opening shaped to
receive said buffer container, a bottom opening, a punping nmechani sm which
draws air toward the punping nechani smthrough an air passage, and a

pi ercing menber which, when said buffer container is placed in said sanple
coll ector, pierces said buffer container so that the buffer fluid in the
interior of the buffer BhsiirseriptiontodthedDrawingssanpl e and passes through the
bottom opening to said filter; whereby when said punping nechani sm draws
air through sai dTls accquamsyrgedrawing figpkeare fllustirdive)iadd lils refe@mee | Nt o sai d sanpl e
col |l ector through said bottom opening, wherein as the buffer fluid flows

t hr ougthatahtersslamg¢ gmilgraldneats droughowt dietsactra viche: sanpl e and passes from the
filter to the test strip. -4b 6 July 2006 Brief Description of the Draw ngs
The acconpanyi ngFigurawiseg ekpladadesrspecevd vibwisf 4 @hipleaestingidbvice ke r ef erence
characters denote simlar elenents throughout the several views: Figure 1

I s an =xptodeditpansipeationse vi ew of a sanple testing device in accordance
with this invention; Figure 2 is a perspective view showing the front and a
portion of the Kigirt D& £ferspbetive Bk kRdwisOk &oMehd ¥Wpériéh aR: be used with the
present invention. Figure 3 is a bottomplan view of the buffer container

depi ctegimerer b dBufid; confal@tiBcklAnibe usdWid8hShre¥dalihRAddn, Vi ew of the buffer
container depicted in FIG 2; Figure 4B is a side elevational view of an

al ternate buf f erpig@ns 4 Wktomplad et o‘itﬂesou?feﬁéaﬁtaﬂlle@depi@éh avyief ot he buffer
container depicted in FIG 2; Figure 6 is a top plain view of a sanple
col l'ector whi ch gaRe R isUSRA e)hdiiBnal VG oPHESERL: chRMUGR Bl in FIG,
2
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;




Figure 7 is a perspective view show ng the top and a porti 06‘1@9:!08@
peti meter of the sanple collector depicted in FIG 6; Figure i's a front
perspective view showi ng a preferred enbodi nent of the test strip

secur emenWORABO78st strip; Figure 9 is a front perspeB§VUEPEW show ng
partial engagenent of the test strip securenment and test strip depicted in

FIG 8; . H re 1Q.is Aa.rear .perspecti.ve_vi ew owi ng engagenent of the test

strip gde:dggérjenen Iggﬁedﬁtlseaégo%tg ??%egﬁ‘?p‘ﬁw&%]ﬂ“fnﬁ L%It}ﬁt S@C” Se-%g%i%aﬁﬁ‘?z 2006 WD

03/ 0604 0957 0028] Figure 11 is a front perspective view
%sg‘%;r @E{S&g {egt sgi?) haL Qeen S ed

show ng rip-secure and test strip after the test strip has
been se ;[0 EJ e,l12.is.a side eleyational view of a test

cont ai n@r%%ji ch g%’ﬁlge]b% 1%%%5 e‘%"‘?%mﬂrﬂ%“’ﬁfaetsszﬁ?m?]ﬂ%" c:hﬁﬁr,‘ge[‘ﬁﬁ{)SO] Fi gure 13
is an e jve view of another enbodi ment of a sanple testing
devi ce ?”ﬁtglg?gers%g%@g&%gth this invention; [00031] Figure 14 is a top plan

view of %ﬂﬁ)gﬁgt est g e! 18 i a%{&?l'ﬁ@e%r éesﬁe%i&i% egw %Pan%@g‘r il %ggnﬁhg&%f’g Figure 15 1s

a side vat i onal® vi éw contal ner depic 13; [00033]

Fi gure 38 ﬁesteﬁﬂ 3%%?4@?99&019 cﬁméﬁjé‘ﬁv&ﬁﬁgw of still another enbodi nent of a
&5 Ro filed

sanmple te evi ce cons N Aacc%r dance with the present invention;

[ ]90034] [06(13(1;1”’ € 1%%%@&& isoael{)ﬁ @?&gﬁ%&? %ﬁig\?e\élccso Ay o-ngagm; Reg)icftgdqg %‘IG Q5e side and top

of yet “another odi nent al ner, sanpl e colfTector and

dilter l‘fg@sfz;ca” %g#%??&.4J?de.e?e%&ﬁ:%@ﬁﬁe%@oﬁ%étﬁstéﬁ‘@ajgérrgg@%dinrﬁé.”ti0”; [ 00035]

Figure afr el'evational view show'n -section of a further
embodi nppt of a sanple testing device constructed in accordance with the

. present
[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;




invention; [00036] Figure 19 is a side elevational Viem’Shoﬁﬁﬂ@Z%o
cross-section of a buffer container, sanple collector and Tilter ?hat can

be used i 3&@9&8%% with the present invention as shown in_Figure 18;
[00037] F 8 Ais a front elevational view of an BYYE&*H%¥¥Tve buffer

contai ner and sanple collector that can be used in accordance with the
present [000sgNt | omgufeim(ﬁﬁhoﬁlew%tﬁm&%vhﬁcﬁ,sﬁ g&?&%werﬂuw show ng the

front, one side and top of an alternative contai ner and sanpl e

col | ectbnffdrbaﬁmmmmmpﬁeﬁﬁubd%r@fa@%@@ﬂ&@M&&dﬁ&@mtﬂ%‘?&&nﬂ nvention; -6 6
July 2006 WD 03/ 060479 PCT/ US03/ 00957 [ 00039] Figure Is a front

el evat | Divadtiow;j ew i n cross-section of an alternative buffer container and
sanpl e collector that can be used in accordance with the present

i nvent i {00040} 0004Bgurei2g iy £f8R cieSat@ndl MRlin BloGVALARANAL fAlEW | N cross-section
of a further enbodinment of a sanple testing device constructed in

accor daewiedisidntioftaliemple €6 devicd ¢RI in hQABRGIL uﬁ&%ﬁe%gt is a side

el evational view of an alternative punping nechani sm 00042] Figure 24 is
a per spieéntivee vi ew showi ng the front and top of a cylindrical buffer
contai ner that. may be used with the present invention; and [00043] Figure
25 is o0peaispect Figee 2B b sikipileshtiongt Vﬁéﬂ@oﬁhtaﬁérﬂﬁiv'e}ﬂﬁmpﬂdé R%émﬁ@:ﬂi ai ner of
Figure 24 used with the sanple testing device of Figufe 13. [0D0044] Figures
- 26A- C d0@04@Er s pelfigiro 24 isiaqpuBspadiionviog skowiddee ﬁ%ﬁ&ﬂoﬁ%ﬁ‘ﬁ&lﬂﬁn&he present
invention for use with nultiple test strips. DETAI SCRI PTI ON OF THE

PREFERREDeEvBaDENay be used with the present invention; and

[00043] Figure 25 is a perspective view depicting the alternative buffer container of
Figure 24 used with the sample testing device of Figure 13.
[00044] Figures 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

-




[ 00045] As depicted in the acconpanyi ng draw ngs, the preseggugﬂxﬁgtion IS
directed to a conpact, self-contained testing device which can-be used to
obtain a ze fluid sanples, and nore particul a es of bodily
fluid. Sﬁﬁﬁgﬁéﬁ%non- limting exanple, the sanple teé%ﬁﬂﬂgﬁﬁgice can

i ncl ude an el ongate body portion which accommpdates a strip of test

mat er i ajoood]f i | t @IG.LiNRbickeh Spidaberh@ S kaft %Eﬁﬁldeﬁﬁgp%(%%ﬁéﬁ%ftoee{ contai ner

hol ding material which first reacts with the Sanp en which reacts

With  thiet dnldingdnt bfihd RedcRdhfatidn. t he results of the test. A sanple
collector serves to conbine the material in the buffer container with the
sanpl e @ogugphi chsihige agudedascihdiah bt CokSindra 0 L Bmpleichficfor %;5\0%8[ 46]
Construction of the Sanple Testing Device -7 6 JuPy 2006 /060479

PCTI USO3Y, @0Q%% 40008 4c&1 st Entdines 01 194c6 ofﬂﬁes%&%;?ﬁl@ﬁs A1 08 BscpdfPihe testing
device 1 according to a first enbodinent of the present 1 nvention. [00048]
Sampl e #wWavice 1 includes a buffer container 10, a sanple collector 20,
filter 30, test strip 40 and test strip container 50. Each of these
conmponeodsiop | | J&EsﬁﬁwﬁlﬁﬁlszjSDbuffeﬁéﬂntz{iﬁ@@é%]ap’ﬁ%—sﬁ&%{h&&a}f-GS- 2-5, buffer
container 10 is a plug-shaped, generally- cylindrical,” menber having a top

por t i orcyliddrical, esBerhavihg 9tbp bdrtiod 1 LAbsdYk#dnqD, ltddy phdioR 13, RhE4 ceabl e
menbr ane 18. The buffer container 10 is holl ow and, when | oaded into the

sanpl e pigudable nfefrbrane38.i TIg: bugerdoatanier ) BB ankl] Wikesl 16264 inigun) . [ 00050] By
way of non-limting exanple, the top portion 11 of the buffer container 10

i's prefsempibldyvieoot ektingfconidins B baffér fRGEmSNEHRS. gri p 16 having side walls 17
and 17'. The benefits of this arrangenent will be di scussed hereafter.

[ 00051][00050bne eBpaal ofph-ligfitidghRappie SR op bMENT T siihe tidkf @htafNt ai ner 10 and
sanple collector 20 are initially held in place by a press and snap detent

(19). AOsgwelbebly 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




press and snap detent (19') holds and seals buffer containep ;10 Jgggfirm
contact with sanple collector 20 when buffer container 10 I'S pressed
downwar d to piercing edge 24 of piercing nmenber 23, thereby puncturing
pierceablggﬁgﬁnghe 18 and rel easi ng the buffer quiBCH@ﬁ?@&%?n buf f er
container 10. See Figure 4A. [00052] In an alternative enbodi nent of the
present goieant kb cotid¥e 4. PRI AR} Mfia AL B 10 has a

t hreaded outer surface 1 mﬁich %g a?%ﬁnged gggﬁﬁﬁggggéﬁg%%hing t hr eads
formed QRridReatdudsld susdgace 21 of the sanple collector 20. This way, the
buffer container 10 can be joined to the sanple container 20 in fluid-tight

fashi onfodess) Fi guiréredBly, bk 86 dReRRIBBsahle Bl Db MY (Ao ; éfidg?ﬁé-teght

connection, such as formng elastic projections (not shown) on or applying

one Or FPhETERbtARS 10 Brelshal RARY, Wl?éni(l)iﬂé& yanﬁaﬁ)eoc@}lecvéng /9 PCT/ US03/ 00957

portion 13 al so could be enpl oyed. ternatively, a urd-tight press.fit

betmeenc&hﬁhﬁ1@@ﬁ&ﬁgﬁﬂye&§@90ﬁggbgwpe used. [00053] Preferably, the outer
di aneter of sanple collector 20 and the inner dianeter of buffer container

10 are $40084] SO tdt&émha?w%dja&b@@ﬂ' 8 B QrSen& b i8Rk Bm%,f) aisinQYbf er
container 10 frictionally engage g%e anotﬁér.3[00854 8Iher shapes and

ar r angegiidagp@f coBdc@iFR0 bi% afse kuitaBlehrBGd bbbt QLA W &lr skl and sanpl e
collector 20 are al so suitable, provided such elenents allow for fluid

comuni géthin@ilcdtion o bhffe cofitéraions karndfle {oflestsial € col l ector 20. [00055]
Pi erceabl e nenbrane 18 of buffer container 10 forns a frangible, fluid

i nper mepipbesIbar I ipRkcehilé me@bahd FF b @htafabiiodorn? alaReibM/ gy Ccontai ner 10.
Pi erceabl e nenbrane 18 nay be formed of any non-reactive material which.is

capabl einiferfi@Bledattict\r retdn@ndbiitfoe uili ining batfer Btifiky 16.0MEREMBRYY 10 and which
can be pierced by the piercing edge 24 of the piercing menber 23 formed in
t he sanpbebaot 18ai0ke f3lnedbX Aot SedRiivdMhterdl Mhizh BlhiaBR! o? corft@hinf Or M ng

pi erceabl e menbrane 18 include, but are not limted to, netal foil,

- pol yner ihe buffer fluid in buffer container 10 and which can be pierced by the piercing edge 24 of

the piercing member 23 formed in the sample collector 20. Examples of materials snitable
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.




menbrane, glass, or plastic. Also, the pierceable nenbrane }§ heg be
formed wwth a suitably sized and shaped score or pro-stresseg area (not
shown) mhi il] rupture when contacted by the piercing edge 24. [00056]
Wth refe @@gﬁhﬁéw/to FIGS. 6 and 7, sanple coIIectorP§H&Wﬂ@gﬁﬁes an i nner
surface 21, an outer surface 22, and an interior base 27. The sanple

coIIectgmogﬂ a|SqNﬁﬁ&ﬁMHaﬁ§dB£&£Q6ﬁﬂﬁﬂggaffjéﬁﬁ%%ﬁﬁhﬂﬁa% ,edge of piercing

menber 23 includes a sharp piercing edge 2 contacts and pierces

pi er CealefuBRHUGAe 1 RioRuLLRHEHMAPS 1h1uih98 kR BYLI &1 contal ner 10

is joined to the sanple collector,” thereby releasing fluid (not
shown) . oFiheEhAdinFRIERBE: A3 8RULA DS raRaNe Chf low of buffer
fluid -9 6 duly 3006 WO 03/ 060479 PCT "é&ﬁ‘%{ﬁ%’if" 5%%%%?’&’%3 cont i nued
referenggedmde F1 GS. 6 and 7, sanple collector 20 also includes an el ongate
and hol |l ow channel i ng menber 26. The lunmen 28 runs fromthe tip of the

channel gaesgeTbemugn el 21036 261080 LIRS AP LG WAR BGkflq for reasons

expl ai ned hereafter.” [00058] Turning now to er 30 and test

strip 4fbovsd]l be rdRsSd iBRE sovedaDRPR2Ls. T ée&lﬁéstﬁ@te&?ﬁ?ié%s&ﬁsva%ﬁal pur poses. |t

secures the test strip, absorbs and contalins bu r solutron and sanpl e,

and pr oné@s barsQBuiioh m@g&#w Ad bloWed DcdnltEndigRita Hief fofhe teﬁ?gtﬂ firlters
inmpurities fromthe naterial being tested. By way of non- |nFt|ng exanpl e,
i f t heaamtiessiimburti BomttRshackd Soihl ad:. B Beytifl LAl separate out
the red and whi %’e bl ood cells an%llﬂ%l at el e}%vg{@fgm]t e %I oo&)?eﬁffgsrra that is

to be t188iReialteRgeled [Wodd, I 1Y bSBeshifle RGc IBM ot HRTBAminiife vari ety of

materials, provided such naterials are non-reactive and serve fl ow

cont r ol HlbditeBNghdfildidias ﬁm@mip%ﬁamiswete&ed. non-limting exanple, the
filter can be made fromceramc or glass frit. By carefully selecting the

si ze of[oodse] f ri t TRAflte: 30 B beddds DR JRMREiclyd WheAlls PRRRRRRNL i Cl es are

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
compoundé such as detergents, surfactants and viscosity agents to alier the flow property

of liguids therethrough.
-10-




~processed to formfilter 30, filter porosity can be careful by lé/%lf%at ed to
insure the proper rate of fluid flow, fluid absorption or Fate o fluid,
and t hat 83 ‘{ﬂgﬁer conponents are separated fromthe sang) e _being tested.
Among the'benerits of using such a filter is that it FPQYBY8"fhe need for
centrifuging of the sanple in order to separate solid and |iquid

conmponefo@6Df t hem B@digs BlacRebRh g@sﬂl@gﬂg %&eﬁ%%ﬁ@rﬁg{e@é pe in many test

systens. Also by way of non-limting exa materi al s such as

~texti | egiltend0aiole thesg 8Bp B0 if Wiike imyaiambé%%%'fthel?&%&n%m%&%. mesh, o
perforated nenbranes coul d ‘be used alone, in conbihation, or in

CONj unc idegictedn FIG OF 10 aVheREse EHALGis trorREQAYHaLEnihd Svith l5RY ébO%HOBN l'ing and
e

filtering functions. In addition, the filter can be coa wi th various

f | ow enbaBiicfiginid RaRMHRGHssMIEh as detergents, surfactants and viscosity
agents to alter the flow property of liquids therethrough. -10 6 July 2006

VO 03/ 0pWAT)_PCTIOEAaYAA0GE: OB ishh Rty O S0 bt pont rol - and .
filtering inpurities fromthe test sanple, Il'ter 30 Kholds the test strip
40 i n ppatensiwhidhi@he RERMBE ¢ f i Lner as depicted
in Fl prll. V\hedrlllbt est g‘f%i SE %@,ih§¢{fp1%€%t§%%;gggu FU ?Ee\‘/ivit‘%sﬁ“l?i Cter 30,

- good  Cthasdstsei0 Bdtwided tidhd NSHuS fhel Hte: ' Wit hat this can
_ge done is by providing a filter %top%gé?lﬁ&geg?\ﬁ%’%g%ﬁﬁpﬁft whi é)h, when

br ought4@.oget her, have a plug shape and which are arranged to hold the
test strip 40 between them Thus, the filter 30 includes a securenent for
the tesfo08®B]ip ABdediQBDIAITGAS filkk BD lcRded d¥1dr b&atioS3 1 fddlalBlchad0 | NCl udes a
flat portion 31 and a notched portion 32, having a notch 36, which are

j 0i ned ovtipatdAgmving alrothr3g, WhicloRejo8d tobtidrbg v MRS 33 I¥iOwW the flat and
not ched portions 31, 32 of the filter 30 to be brought together, as shown
i'n Fl GSiingt®3haltdwlthe flat and notched portions 31, 32 of the filter 30 to be brought together,

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-




[00064] If desired, living hinges 33 can be replaced with agym%?gag
suitable structure for joining the flat and notched portions . 32.

Al ternativel the flat and notched portions need not be'Joined, but coul d
‘still beTﬂQ%ﬁ@ﬁ@ether when inserted in the portion SPCUBISPNE test strip
cont ai ner 50 shaped to hold the filter 30. [00065] Wth reference now to

aa of t Serey bo BRpRRolS ol IR AU R B B4 BEEBBSE IS Ve
captur o BEARS i el B R sBe P e S i acseol ea
the test 2 ety Rt AR A RSB REIMAERRRERR 8 "33 0% e
and. ot ha s 7 SHBeE Y AL bR Rerss it ol ine 42 SR “0iGet ner,
117" ¢ e R b o Bl g T Bt Bl R R S 48 ReT s portf ons
the 11 oot Bpdie o ol W e e S PR Ay B2 skl oogite o9
acess g e B e R g Y B B A D T (Tl e

recess s 1M b\t i Bl O SNEHOROLI RS g 2 1 0t her by

way of an interference fit, uring the stri ace.

- Al 't ernajy Iy BRSS o : i.n. wWhi ch case the
key SS%Eégﬁtlngg%tgerﬁg%% E‘ﬁ%/gard é?{%ﬂ%ﬁ@gﬁﬁ%hg%ogpp%ﬁgﬁﬁg?%@g’ portions 31,
32 arevhﬂﬁﬁgﬂ%mﬁﬂgﬁ&ﬁ%kﬁmnﬁQ@mk?ﬁgml Builop. registry with the recess 34, the

key 35 coul e bent downward into the recess 34. Also by way of

non- | i nhédeny_ al tﬁfs@ﬁ%ﬂfofﬁoﬁ%@ﬁe%&ﬁpl@, %?%&Qﬁlb@pgﬁrid@ﬁlaggd or adhered
~together, joined by Tasteners, or secured together "by any other suitable
t echni gygie, apyrmﬁataydgmaw REmb EQAdsAGw D DR DflotiiReiR baREMnatagvent i on.

[ 00067] Al so by way o Tl

non-limting exanple, tfilter 30 could be provided as
a - generally in position to notch 36. By making that slot somewhat smaller than notch 36,

the end 44 of test strip 40 could be held in place by a simple press fit. That is, the end 44
of test strip 40 could be urged 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




single, approximately cylindrical menber (not shown) havingG?ﬁgbaé thereln
- corfresponding generally in position to notch 36. By making t sl ot
somewhat smaller than notch 36, the end 44 of test strip 40 could be held
in place BP®WMpl e press fit. That is, the end 44 SCTUER0%Frip 40 coul d
be urged into place in the slot using one or nore thin, stiff blades to

ositio nd t he 0006 urt her t of this invention
enconpass ER o 1 6 s sl Bk ety b i BB NS ¢ or

enconpassSes t he provisio By way of

non-lim 26A de ct of th le device 1 in
onien ¢ iR BI L S 0 afeeadiel P Bo et pipr tetien B G be
under st at of .t he tes str s 40a, ,40b can orm a
differe ﬁébétt el%?‘c{%ernaers t“i?‘ %‘ES la?‘i'ﬁ‘gsemscg‘g%{’%oul d perform
t he sa ed accur 0069] Fi ows filter 30
confisgur eg § Ecl)%ntgaér)\ﬁlt ?elrnnaa‘faln\‘?u g?‘%%nﬂ%ﬁﬁ?? I%%‘E %ng’tafggﬂf\é"vsmwlﬁ@r eas in Fig.
openi ES?M@&%%%@%?%@S?%O%‘ et e e finde 5 vrtecd trov8hs ps w11 be
arr ange Iy 6 479 PCT/ US03/ 00 57 to each
o har 9 Ror o e Bt ob2 sP‘g‘f""?Wn%gﬁ‘év%g%ﬁ?% SRt FEARREL RORR: ' vt ot hr ee
open|ngﬁlﬁa%%&mgggﬁéérlps (not shown) are arranged about the center C of

the filte 0] Larger nunbers of test strips also could be used,

S o TE0BHY ! DS Tha plardt st BEIR00G B0 hila o mlar bsSbntlRin B lBF CYve. onthe
d b h

ot the eI TRiAE s‘ﬂg&%%‘}%’l‘%ﬂé%@n&ﬂ‘qﬁs BB PR CTRET  bs Are arr anged

SO thatﬂﬂﬁgﬁyﬂ?%g“g@ %(ﬂﬂmﬁ%nmhggg%%LBTheéngﬁderal 3$St strlps coul d be

held in 't ter a y I'n any suit using the

arrangeﬂﬁﬁﬁ %%&ﬂ%h é&ﬁ*kned above. Those skilled in the art will

appreci ate t at the nu ri ps used rmay determ ne the manner in

whi ch t fUQOﬁ] ri pspafs6 W?l?ﬁé’l&lﬁgrs{ogd tBwiienldlg" ohe 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.

«]3-




[00072] It also will be understood that when than one test %téyQW@Q i's
used, an increased quantity of blood may need to be collecté I's can be
done by nodif the shape of the channeling nmember 26 of the sanple
coIIectofW?@méﬂwghat an increased anount of bl ood i sSPAERHOBY during
sanple collection. [00073] In addition, if nDre than one test strip 40 is

used. | fog| b° Ge8hl A0 bibodh Gl FR3Ent AFRTY Ui it "

the buf cont ai ner to insure {est™ &R %Ppﬁoperly treat ed.

Thi s Ca@fhﬂﬁn@%@sxﬁhﬁ ﬁghﬁ{s% : t@;@%ﬁg&&%@&@ﬁﬁa Silp, Hobulitey Lhe  DUT Ter

chanmber 10 used in 't sin conpletely

filled m{dt&mﬁw&{ﬁgulﬁlbgro%glﬁ% Fﬁ‘s‘%f@gé Sg%e%gg& ?J l?%f ttﬂ% fluid held in

t he buffer anber vmmermH|Me

test st [do@% are ?gmgaglreggg gtgémfg %YV (?ﬁﬂ ﬁ eatﬁas&ewﬁ)%% é%‘d db%r fluid

provi ded be suitab use es provided -13 6

July 20@@ﬂV§&Q§§gﬁ&%ﬁ&mﬁgg pﬁhﬂggﬁicﬁﬁﬂ%%ﬁhuﬂ%fﬁ%## f;per embodi ment

of .this invehtion, a sin rlp can be prepare ncludes mul tiple

tests the oY\E'FdﬁuHééH%&l g@) L Ftk gd?%gc%%tf gyg%&mwe@t ffer fluid

enpl oyed shoul’d be suitable e 1es erng pertrornmed on the

strip. a&&ﬁ&é@&ﬂz@ﬁ%uﬁwtﬁ@é&t%&% Ié?%t‘ng &%FIS%H&SXY ROW,fY) hereafter

devel oped, could be used y way O Imting éxanple, "the strip could

be an | HQRGRIREBSIRHARRIN. Qnstz(lba%)bas%ﬁ,rshxﬂx- ﬁﬁu@mreq,ufasﬁag%a@em stry strip in

which there is a color change on the test stri acco ng to the result of

the t esfastidid! fBRiment @eﬁggmwwp& @&%ﬂ%@%@%@m Fbiid! |y read,

qualitative coll oi dal gold |nstrunen ased quantltatlve

par anagaei, ehis Raikkibs {sQeip YRR or ARBR onReMd Iﬂﬁm&oﬁt ive or

quantitative | atex partlc s, or other Agal n, I's recitation is strip

types ifsodyyyvway pést @MABRSAnDBb Will &%é}ﬂ;mbédmn%%r&éﬁce{o%%?ﬂ and€St itz“ p

container 50 will now be descrlbed with reference to FIGS. 1 and
12.
[00078] The test strip container 50 serves several different functions. First, it holds

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

[00079] With continued reference to FIGS. 1 and 12, test strip container 50 is
preferably a generally cylindrical container closed at its bottom end 51 and open at its
open end 52 to enable loading with all of the components of the sample testing device 1.

- Since test strip container 50 holds the buffer container 10, sample collector 20, filter 30
~and test strip 40, the profile of the test strip container 50, seen from the side as in FIG. 12,
can be stepped. This way, each stepped region is approximately the same size as the part

of the sample testing device 1 which it contains. The longest and narrowest part of the test

strip container 50 is the chamber 56, which corresponds to the test strip 40. Portion 57 of




[00078] The test strip container 50 serves several differenkjﬁgnﬁbgons.
First, it holds all of the other conponents of the sanple tésting device
1. Second, during use the test strip container 50 holds the sanple and

buf fer fIV¥P8¥84®Phey nix and are drawn into test st rPGUGMH rd, the test
strip container isolates the sanple and buffer fluid fromthe environnment.

o pr of By apy G B BE D FrSleB Sl holts o M bkt bn 8 0ot om ena
componeir et i orfBR P8 el B i SELRmPAN BT 08 cont ai ner 50

Crip aBePONehEl P PRRLRls S AR RIS 0, seen from the oi de as
the sane 8 e a0 PR PR b E lflen iR 03 ARRRRPRD SRaH T Y
[he. chanh opaEatoRTRE oot A0S P keRuich 374 fbumSlaicf on 57 of 14 o
ggL¥egggﬁgg@%g§g€29ﬁ%?%EQ%##%§%%§8Q§§§R%QEE%§§&~Z%!Gﬁﬁégﬂ%ﬁ%ﬂﬁftﬁg chanber
Chan - Chent 2 Aiag P iRl po bt & aPRP W Bhechl Kkl ke FOB " Cont i ner 10.

L0008 NaiensRiB0A) ol S45 Seobly RN ch 226 B Efrr BB llPAREY 2L PO O

end 51 and open~at en Tést str cont ai ner- 50 is ol Zed position 57

to acCcQRBSRIM, h&"?&a?%fn&%ﬁiﬂ%%xgﬁglgﬁt%% F%G?Q%%me\%ﬁ? %%lus?ﬁ@gr ed to filter 30.

Filter 30 fits within test s ntacting the
expose i (X r ecthy. gl .ner 50 is
POS edomMikdr20 0o bé FSiledSdr bbﬂaeéﬁtcﬂﬁl&i%. sk, b ity borididel fag@% it

di mensi oned at position 58 to securely sanple co and buffer

cont ai pe§ ttectdr J0efrd SfhplechiteciY 208 t&{tfgf‘%@fﬁ&%ﬁ&%%@%?e?%%ﬂg e, the buffer

contai ner 10 and sanple collector 20 co nded into pl ace.
Al so, I figp cihaisper 10 can be joined to sanple collector 20 before
sanpl e collector 20 and buffer container 10 are inserted into

[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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test strip container 50. [00081] As shown in FIG 1, test skﬁhgﬂﬁg6can
itself be a test strip such as are known. Such test strips are customarily
treated with a reagent conpatible with the test being Iperforned. [ 00082]
1f, as isVB*¥@7Ped, the test strip 40 is a visual te®YS¥M% neaning the
results of the test-are determ ned by observing a visual indication on the
test sty t he Sthd | . r so that the
tost ot 00 Cant et SR ledtiae i p W HNbENRERRIHERER D0, |07 et

SLETD Chith & A8, phbil bk A 0PPARRM IR HELA TS o e oSS0 B P! ast! C.

Al ternatively, opaque or non-transparent nmateri used and at
| east  QU¥8middaRRB ahPRlowidBAtheS Tniidh & %&r@%' ddiEpellafiper 56 of the
test strip conta?ner 55 so %%atjtest é@?? il céhﬂﬁe vPemgg?therethrough
[ 00083] thbight & Ripaferififisi dered that the test strip could be read by an
instrunment, either separately from or together with, visual observation

15 6 Jbuss7006 WEHA34:960400.ATTHLROR 0004 8008 ruflyidlpd i, cont ai ner 50

can be made from any suit'abl e nonreactiVve ter as’ gl ass, plastic

Or  Cer affidast sOfne,df ROBRMIALIO Dutted 858 Rher I&Q%n%ﬁ%qeggofi@gﬁg}gp%ger 50 can be

fornmed using any known techni que. |njecti ol I ng ass or plastic is

DI esentkp 4d diaiHirip Sorieh SELREA R0k OB R AP SatoE Bt illatleVi ce 1 15

preferably packaged in sterile fashion with all, or at |east sone, of its

CONMPONGRS SampitollEdior@0 MRIIRES pidbing 5@59&@3%1%&3&@513@9&3 fielnb@be 30, test
strip 40 and test strip container 50 assenbled together. It wll be

appr eciigto?duffdtabnti8&A0984 alloREhSRIR): Auid M @CioGin &8, 4 AGhdidEsiede Pi €r cing
menber 23 designed to pierce the nenbrane 18 of buffer container 10:-and

al | ow tsfigh Rufffaelisd btthflertal (@A @R BelrehibibdDefore e PV edvidé@b&tiveGe such as a
flat disc of material that nmust be renoved before use can. be provided

bet weenhe dahlcanithe 20 @hd 186 bufer dhtns 10.enibwhyf, @le LRVAENEWwilt This way, the

- menbrane 18 will not
‘be ruptured inadvertently. Alternatively, those components could be packaged in

unassembled form for later assembly by the user. Sterilization could be and 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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be ruptured inadvertently. Alternatively, those conponents 89&%@0&?
packaged in unassenbled formfor |ater assenbly by the user. Sterilization
coul d be and packaging could be acconplished-using any suitable technique
now known"8™878af t er devel oped. [00086] Although i PCYES0P¥Tent |y t hought
to be preferable to provide the buffer container 10 of the sanple testing

devi ce ded wi t f fluld the buffer, cqntainer 10 could be
provi deﬁ) Ogﬁgt y f%%laltﬂ f#??ﬁlg%vﬁ %nt B%u'#? %rFsefl{}ﬁYe&H%@%n@W&se ed(rg s.cngeﬁi such an
arrange ?efer&ﬂgf&bibfs.e{?,-i:s‘?_”t ai ner 10 could be nmade entirely or just in part

froma selt- sealing material. To fill the buffer container 10, the user
could t hyp 1,C 1 S Vb d 3 i ni a.sufficient unt of the
buf f er @Pg’?iﬂ an%g&é@/@@ﬁg@:ﬁ;g?ilﬁ,%%%}éﬁ J]e%tzk?rf geﬁtgsrﬁnpt‘f?gpmgre -seal i ng

i e & | 8. 1 NS | buf f er. i 10, th Id
o | e BSR4 SRS Bk BAS G LT EPBIRBRC. Lhe user v
th f ; f1= i | I h i de by th
e BT e TR ) Bl LA oI5 B0, T DY e
2005 VEBLOBAL oL 08LORSL 0 o2l 0l SRR o L1

. present 1nventi now be fer 13- 15.

[ 00088] qggé ' . . f strip

cont ai npeetfs%%SO %ggg%ﬂelgtﬁmﬁﬁwgﬁ %([)ﬂ‘o’llS ﬁgfegg%%)%g%ggse&fgégiaﬁtgendi ng outward
in a plapgraenek i I I ; I3 j est strip

cont ai ner "150. g;ﬁ/t]Q\;ﬁ%bycograﬁaggfr}‘_élilforﬂ#@{%%ﬁ%@%&l@%ﬂ%ﬁ%ﬁénﬁ%&ggn be oval, as
depi ct e(q,tespgmlggyﬂ%&wfﬁlg%éwﬁiﬁ%ge 159 hel ps the person using the
sanpl e testing device 101 grasp the Test strip cont ai ner 150. Flange 159

al SO PrIou@s) s t elhotid bhiinAOGk IR 3 QuhiBBetil) di 3026 piiges a flat
surface on the back of test strip contal ner O for marking or witing.

[ 00089]4cfRel BANGALS NS SIIAGBRboBhodt SRS o LERK) A flgVi ce 201 as

claimed 1s depicted in FI 16. \Whereas t previ ous” enbodi nents enpl oyed

a uni t aodtain&sd0, B0] thid 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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contai ner 50, 150, this enbodi nent provides a nulti-piece t§§'51 Slobs P ,
contai ner 250 having a cover 253 and a body 254 which fit oggt her and
hol d the other conponents. Cover 253 can have a generally flat spatul ate
regi on coVPd¥PBHAi ng to and accommodating the positi BRI/BIPREE strip 240,
which flares out into anore open region corresponding to the sanple

I 0 ff i .210. Thi | | -f
corpact P8 oo e Hs? “anb%{tgﬁsé’%%ﬁt'gﬂﬂ“ﬁfﬁ%@z %ﬁ@@‘g‘?ﬁ%ﬁ o 3 16, t ﬁed
body 25 - ik Of jecti 1l .a L are di nensi one
a(rjldydi sé%@%@%&gggﬂsg%@dgvg%gdﬁgéglO ettgsgfmggg?ﬁa”g’fgmh E dWag,54t e_sl_t
Strip 2BQOA P auh PRI E o RERL A of ollsh S5t ied BbbR e B 260, i
e s ot o, T
, ' S SR ¢t ilter is
3r53édT2|S'Way, h& s %Zerta . I .cJ IE.i ng the test strip 240e bletvvgen
thg fil ?@?’a@gﬁ%an%p‘%qﬁ’g"‘ﬁ’?eoy %‘Ic?t ﬁ%‘r’]ﬁ%gﬁ’%ﬁ"fg"% July 2006I ?/\o 03/ 068479
PCT/ USO 57 ) t ransparent, al l.ow observati on
?L t_the ggﬁstri[g&%a%],]ho Yn%rgBaq%&én?%?lﬁa%\%gg%ﬁlq@%ﬁnfwgm&:?%%;?g%df g;sxéi (Za\ém-zlngan
e tes ; ed.
be nol dg%é%?édﬁa%ﬁ?aﬁgogH?’%ﬁ%l%g\éh&pgemmg%gver zsou"]i%ngtl)’fweeczg f’?ﬁlc | y-inert,

non- por [Wollo Wye: TR .q0f non-linting exanple,
pol yet h%qélr?g ﬁ%hgg@ypr Sgg?f'g"h%‘@rf%m% e‘ld‘ni cally inert plastics. [00093] They

Gevel opodo ™l ey apafl SithE 2R sh G PRSI SR Bl DS 254 coul d

be snag & rasoni cal ly bonded or adhered. [00094] The sanpl e
cont ai ne?ﬁg%r%g)g%ﬁfuﬁ‘s?%ﬂf&'cont ainer 210 can be constructed in the nanner

AL " GaovoBeRs T DefluohdR8almaR Ot A D RNERMcPfs dbfificFATRES 11051 N0 devi ce

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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19. FIG 17 illustrates the relationship between buffer contgiy :uﬁéo,
sanple collector 320 and filter 330. FIG 18 illustrates a sanple testing
devi ce including buffer container 310, sanple collector 320, filter 330,
test stri YOPOO4HA test strip container 350. As ill usPEHPE0%herein,
filter 330 fits into a suitably-di mensi oned portion of sanple collector

ensur e kB ol 35D ety TRlom SRt etui it o FRERr 330 cont acts test
O 11 hgsresgting B B ont ruBBler ol e Rolar P B Lo RS R or S ng member 323
ther oby (OPHa " SR TR0 1 EferheE 8 dep hendl el el RELHTT or 1 | ui o
A i e L
?Re tgrg%mgn ngb th%acmﬁiﬁ%% TRRy GPe Bdfr tyid mpees &df sppte fsample, bipette or
O PO e e DG TR B R
col | oot o e fiRbAiEh s 14 feiles &9PRERR R P 300 SRR P, oLgh the
Mot ot nebep B BRpE AR 30 ddy f MR p Ul s i Ghdii el aib, of 00O
Dt o PP fer Al 8 KL o e £ BBl sl BERSR Y0 S e T
Sa"p'efﬂ&ﬁ“hﬁ&hﬁéﬁg%qmﬁﬁggﬁﬁsﬁﬁﬁéﬁhiing m xt ure passes through filter 330

and contacts'test stri I's enbodi nent, filter 330 serves several

functi 08699 it 2.1 dﬂit&%éﬁﬁ) egpaﬁrt%?#rgs%mm\%ggﬂ igg?g%t%ﬁlﬁg’%&dfz&ﬁﬁ% ector 320

t her eby preventin e sanp escapl ng, contai ns buffer

sol ut i GfiGRY0A SATRIFIRER AR LG bLAY Ldthdl b LR hiflor LT P 340,

and filters inpurities fromt being tést
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] Asshown 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- |




[00099] A further enbodi nent of the present invention is depiy 1&%08” FI GS
20A-23. FIGS 20A and 20B illustrate the interaction anong buffer contai ner
410, sanple collector 420 and punp 460. Punp 460 is preferably made of an
~elastic oWOfB8RPR8ric material which is capable of beP¢RfUS¥MIFessed by
squeezing so as to expel air therefrom Releasing the punp 460 then draws

air or r f.luid toward.,the pum. 00100, shown jn FIG 21, a portion"
of sanpﬁﬁe‘p%b PGPS eriﬁ%'ﬁ?ﬁﬁ‘ﬁlrégg.e%gﬂe’é‘ﬁ or pingh a0 gy essed punp 460

1 ove. + ok RE P AR GRS Yo the ety BT Bba ik cFeat i 8 i no 1 6l case

of punp,460...After sanpl 05.J.s drawn into sanple collector 420, sanple
col | ectgjér%ﬂlﬂngl hﬁ?ﬁoglgaﬁgiﬁitﬁﬁg'test contai ner 450 atop filter 430. Filter

any 1 ol9Gh crblfeatbertil fud g 500 B8t et 8 RYe PR 1 1 er
420 puttera S 48 A-bROF ecdiard b5 S L PR o “450 ang
cor | eot DR SRPRAEAIR s S with Mot ey Y858 PPuB MWD 031 06047
bt fer BT o el <o aftaRag s 18 BEFER Rl iftbos 1 PP AR EBRER hea ( ner ei n
fiteer HapeoEoEey 6B thed 8RS I AR bl ottt T Carle
Sou oniio, Skt S TR Bk A oA AEE AR boalVeec IR Bl TP BT S5

and snap deten OWNn) “secures con firm contact

wth s I Nge. ontai ner 410 is. pressed downward
onto piadgrgé:ﬁ %%QE%%EJ%%&%% zg'i %E%ig%{’ ?rtqe}%rbqﬂé?wﬁf ,SC?WE(?% esﬁf?/hnﬁﬁ tturi ng the
pi ercegRle nmenbrane (not shown) and releasing the buffer fluid housed in

buffer container 410. See FIG 21. The detent can provide a fluid-tight
seal be{bﬁﬂﬁ@fﬁl theﬂI@ﬁEfd@ﬁictg %Eﬁhﬂ@&oﬂector 420, buffer container 410, pump 460

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

fluid contacts the sample 405 contained in sample collector 420 as discussed above. The
resultant mixture 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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410 and the sanple collector 420. Again, any other known or ?{d@cz%gr ed
sealing can be wused. [000103] FIG 22 depicts the sanple coP ector 420,
buffer container 410, punp 460 and air passage 470 integrated with filter
430, testwWoUp6Ht7840 and test contai ner 450. Buffer fIIVEHFWPRTact s t he
sanpl e 405 contained in sanple collector 420 as di scussed above. The

resul tant mxture jncluding. the byffer fluid and sanple 405 contacts filter
430. Fi Prfﬁg %@Wwaﬁdoﬂﬁ%@? 1"%5@1‘33%%"'#% Pﬁ%“%?%w’i@“‘%’d@w % est strip
cont ai ner_450. 001 depicts an alternat odi_ ment, of punp 460
wher ei nplﬁ’ﬁ%a%%dﬂ%“q"%g‘ﬂ 855&"33‘%5?08%1”%%;9@&%%@?‘“%%6%&%%%“@% depi cts an
alterna;tq1 \uf fer. co‘ﬂlbai ner 10 wherein the buffer container 610 has a

bel | owed Hof CB%FIPFIO 611 in order to facilitate expul sion of the buffer

luti f t buf. f t ai 61Q int h I t t
hown) - CRibET" (S pnelontiie dud mettng e BelonR aEp 1S AERGHAT o ool | ect or
by the inte [ f i sed ri 6 ith mat.chi i t sh
or e REPRETO BB aEg e s eiupipe o1& RATY TRBRFBEL or can
i ncl ud dd i t .sh i ch. hol d | s buff
cont ai ridpe GEGAR R PRSP bR 0B ety R By PR ERSTRERT ne but 1 er

t ai is =20 6 Jul 06, .WWO .03/ 06047 / US03/ 00957 d
gg\r/]m;/;;lg “of?"t%‘% Oltu oefb;l)ll%grrcgln%él re%ggn dc}FVgtﬂheesa’ﬁP © 8&%5’%@'@?@) 'f“ﬁ%rrtgg;ef)_aﬁct uring
2 P B TR S Bl RS SRSt SE g r oL coot g e
' d i L. 1 of buf. t ai 10, pierceable
onbr angiers oo e R R eGP B A T PR PG Bige (not

h | [ . t sh Liguid in the buffer container
(sﬂgwn% ﬁg%\m#s%heﬁr\ggm%gﬁ%g hg‘%a%g{deéhgg?%&ﬁs%%wgﬁﬂ[i nlt o the sgrrpl e coll elct or
| élng? c ZZ@(}Q@M u Rgffgﬁteﬁg%h%% tglgl?xfﬁcg)?fg{ne%ﬁ%s}dgd intona s%m%fértés egr de%%gom -ma nt,

- 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-




collector 610 can have a weakened portion (not shown) wheregipt;Wobs fail

when stressed by the raised pressure of the liquid inside ?%e conpr essed

bell ows 611. [000107] FIG 25 illustrates buffer container 610 | coaded into a

sanpl e t eWPi0HEFOH8vi ce 601 conparable to that depict RETIUFOINEE 13- 15.

Buf fer container 610 is tapered so that bellows 611 of- buffer container
cont ai [ 000108] As

Srlgv:jgﬁ " yach‘éfl : ma?eﬁ’la{;‘eflﬁ@%ﬁéfleg'%hg @%ﬁ%@{@%@"’@é’w&%ﬁ %ﬁl“h@‘oa singl e test
ebodl ﬁ@r%%élgﬁs vgl%esug%@g e % ot SBts b B s RPBRE Sotne | oot er
of the. Poue Sraetiio B ardehls Byl 96 ot calohen v B BT ounds the st
Zéééf’fb“%gqﬁiﬂssg*]l"%‘gvs %%Lﬁhetéﬁ%*ﬁ%deéé t '? P TR coction, this

geonmetry is rrerel refera qU| red. O her shaped conponents
al so co% %“(Jhéce &?‘F‘? ddscflfs the present invention. [000110]

Use of npl Tes 111 ent. invention functions
by ni X|[§g a?est 63%6“ ' Egﬁ%ﬁde W%Sr “Fl lﬂnﬂv 1fln’r Sﬁ?’ﬁ‘émﬁﬁé‘a% xture, and
then a e using a piece of reactive test material. -21 6
July 23%?%8&%@6%13 / US03/ 00957 A reactive test naterial is a

mat er i [ r S sence of a
speci fﬁ:) dsﬁu%]gt an‘gg‘%ﬁe P&%{eﬁh (nor 8%% I esetéﬁm csnfﬁg%élﬁegd;mtgre 6‘5@ erably

vi sual cou@or%yﬂgimeﬂi%'bf'ﬂhi&&@%%E%Q%B{egaso%ﬂ :lef ?Je etes Rl hange col or or

devel op one or I nes rns n-ce tain materi al s

are ap%%érgsghhﬁg%g%%‘ﬁg%ﬁgﬁt%l sah\!éa,c\{'\éi')rosgmal u§d s acconplished will

be disc ce sanple es‘tl n evic egmé’n rermved from

i'ts PaGKAW#Ihd praGR) vadifal m@%&? ad QfrirdS $h 2 b By R 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 info 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;%@@d into
the sanple collector 20. Exanples of fluids which may be used1 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

exanpl at.i ent a cut. or. open wound. Alternatively, it maybe
nec ess:Pg/é ‘ésrcggﬁeoff gnrerhélalﬁtt%ge ested Vil ot E%Wele{g%%ftgﬁ on %ﬁlfes can be done by
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

&“f?“ﬁl@é'ﬂlﬁﬁ?be%ﬂt%% e R Eé%’la%ﬁaﬂ?%t?%felqdﬁé%e!ﬁ%ﬁ%eﬁ%ﬁﬁ%'a'né‘%e?f“ 195 6
u 2 . 7 1 . S i l]ar ion is
i e R tE

det er m ne e t he di mensi ons
d- jo L i . i . ill , th shape of the
rren 004 P fePbe dclfn R BL hiten o bbb EGEP | oY e e bo cel ect 0g
t hat i quj . §. i . ough .capi.l lary action into
f(r)\e I 3&8@161;@' | q%ex{/t?eg]%@écf1?§}a§:ﬂu%%hfn?%agﬂ%uﬁ;é{oé%% v\?n‘lh?% t%er ef Ior e |

et of Myl G ENSH %l ohlos S0ARIERL g TRty B RHP1161 11 e

mat eri a e tested i1 s rquid and | ai ner, such as a
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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beaker or test tube, the tip of the channeling nenber 26 ca@J&_zﬁnged into
the liquid. Liquid will then be drawn into the |unen 28 by cagi ary
action. [0001174 After the liquid is drawn upward by capillary action

t hr ough cWRAHeP¥ Mg nenber 26 into | umen 28 of - sanpl ePEHVIHERYr 20, the
buffer fluid or diluent contained in the buffer container 10 is rel eased

ot ot nOPES 7ot K SRt Sl R PR ST P UL DR SRy, and
possi bl%?ﬁ%’gﬁﬁ'ﬁgﬂrﬁ Li.@q“%%n\?%é hgl\}\c?tqlgf o' container is squeezed’to cause

rupture, t through. the sanple collector 20.
aren 280970 e ShifeRb g Rad b Ml SRR e iR RER R Cod sampl e
ana 117 s 8 RAIRGRY bt el Sl R AR SRPSERRA (Tes 1rom
iy ough TR iy Sy ol it b G cSRng 0o AF B ai mer 50,
L umon 25 1 S R B bl AR URhlE ' e base 7 of -t o sampl o col | ect or
D P BB U I S

approach may be preferre eret S I's"contained in a

ST N9%oBGin 6% i 3ol o BOP YO AN TR TFELARLRPAGT [000LIO] I

Vi SCOUS Or even so e material can

be d : I ; 120] Once th
Sampl o Eop A PE e e kSR TE ARl 0 e bu fer

1015 4o A P R 1

as shaking. IS requires the e buffer

cont ai ReeotddhydBsifblify & bhfer c&ﬁt&%r%b‘ 51{?5@1 £Q0Rechd] %g to%%&%ﬁgha%g h the sanpl e.

[000121] Wth reference nowto thi's can one positioning the
buf f er 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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container 10 in the sanple collector 20 so that the nmenbr angjag,ﬂf%t he

buffer container 10 is pierced by the piercing edge 24 of the~“piercing

menber 23. If the buffer container 10 and the sanple collector 20 have

mat chi ng MWHE484™19 and 29, respectively, this can bePCEPSEEPSY by

positioning the buffer container 10 and sanple collector 20 together so

that th r r sitioned, far ti ng engagenent. By then
%d%etzq sﬁﬁgéan&?u %tﬁ% wEhken o(x#ont. @e Bu ) gtrqi% é}%lh@a n(%{ 9@611@

grasping the conpressible grip nd tw sting,

raspi ng th _ _ _ !
tner eher ey byt ta e SHBARAE Pt othof Ryieed B CeebBlS 07" e
sampl e aldeqhi ol picfind D SHIREL SONLAIDRL AABUES, RBEd the  sampl e

col | ector, ane I's pierce rercing’e gey24 of the

piercin I oYV Y PM r._contai ner t hen fl ow

out war d%%%%ﬁ%&#ﬁ%&éﬁu&?ﬁ% ué@grgg%ol’%lrg%iﬁfe gsrsl Come into contact

W th thg,maRlse held in the sanple container 20. [000122] I|f desired,

“menbrane 18 of the buffer container 10 can have a weakened portion (not

shown) e Y Yy r , i dq fode A d portion may
[HOBT3) | ¢ hd dompt¥13flockln 26 S prd Rl “gaht@a% R ERKR0S

|
be positioned so tha be c acte e prer g edge of the

pi er ci ngBADEGPGot - gﬁﬁg ' -ﬁgﬂ scoring,

punchi ng, ettc |%1§(%3rfg§gl§ gﬁf%- ‘\%%aﬂgﬁde?&tl e %%%btﬁgg%gﬁyector 20 has
been fi tdielod 70 iRont RBLFEIREE Qs 865 05 . hger turned to
nove the bu?fer cont ai her toward t%e né%ﬁ#%?éﬁ@gﬁﬁ%é&%gc@&@eﬂ@ piercing -24
6 July Z0ePmiA36RG079 PCT/ USO3/ 00957 edge 24 strikes and ruptures that
weakenéd portion. The buffer fluid can then flow out and mx with the

sanpl . robd 28110t Nl GRAIGLARIYY Rt of DML SRS ée} g%@dﬁtb'e en buf f er

container can be rotated after piercing edg strikes and ruptures the

weaker i ' h g e S8 P Rt and providing
a Iargedﬁe%e%%%;&lﬁgi({‘ag{aﬁgg’ézg?g]?%%rﬁ%@%%%&ﬂf Fﬁ?g"&ﬁFoooég d‘la'lﬁ% sanpl e

col | et vohn S bulsr dohAMEIRK ety fhebHBerIRidWicHotNIa0ES 2

[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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mat chi ng notch (not shown) in the test strip container 50. Fhus 2okl keep
the sanple. collector 20 fromrotating within the test strip container 50
when t he fﬂt_‘&g JHont ainer 10 joined thereto is twisted. [000124] If
desired, Iiquid flow out of the buffer container 10 cBh/B¥*%st ened by
squeezing the side walls 17, 17' of the conpressible grip 16. This will

def or m p008127HduC erhe iliQui @k haBu M ik £o8 arki IO M S liryg the buffer
fluid therefrom [000125] If ther buffersmﬁlgnt genegter%‘gb%g%&gga I gg rings 19

in pl acprevéntd ihe B il hobdtple Rk 8htaGRR RIS e R 404%%%“"‘“""“ d by

pressure on the conpressible grip 16. Again, "the nerbran “will be
pi er cedof amdinkitity SabRY if tHe irbh18 ¥RELE toBEH 1 B100Q TR Al £ GRBL ALK Wit h the

sanpl e. [000126] As an alternative construction, the samnple collector 20

can be ﬂ:ﬁm‘lﬁdandlﬂeﬂhmbklc@lsﬂbﬁﬁﬁédﬁ&p%@ﬁ%&g&xn}r@%tﬁﬂﬂﬁe}ﬂﬁdgﬁmrane 18 of

the buffer container 10 can have a weakened portion (not shown) where it

Wil 1, wibemamsile essaed test @fip 44.i r st. The weakened portion can be nade by
scoring, punching, etching and so forth Now, after the sanple collector 20

has beef00fiag]ed Bﬁr&@ldtdg@he%&ﬁpk@esﬁﬂé&@i&qmméﬂﬁegﬁ&gmmmee grip 16 of the
buffer container 10 is squeezed. This raises the pressure inside the buffer

cont ai neixtirddowaivard. ATSS cifiledy adtion hll fiaivitie thlired M1 WAJENEHhepBt | ON.  The
buffer fluid can then flow out and mx with the sanpl'e, as al ready

descr i bydes of #fs filted. Vit M0 QRSOGO RET WhiSORMRONSEs bRADHhA The nmixture
of the buffer fluid and sanple is then filtered by filter 30. This

- pr eventiiter saffoctéd By thé batbsicion iddgosRiPbehd AREBEORAGES fdte Shéqat | Y the test
- strip 40.- By way of non-limting exanple, if the sanple being tested is
- bl ood, sldvethtirdt¢ effludDfloa wiile pRfcaiify Fott sizd Wl sbbd iR MAdade dsibhgd cells from
the sanple before the m xture of the buffer fluid and - the sanple contacts

test stfuigilasd thrdu@B QEABiler BymiyBedicdgsdrh @haa iy ®sitBklid MyedeMiug®er | upri ght,
gravity will draw the
' 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.

26-




- mxture downward. Al so, capillary action will draw the buff grufiapg and
sanple into the pores of the filter 30. It will be appreciated that the
rate at i i.qui d passes through the filter is affected by the
conposit;,\%%)%g}%éghgorosity of the filter 30. Reducing pB?gU%D?IQ‘BXWII sl ow
the rate of fluid flow, while increasing pore size wll speed the fluid

flow. i f loai ' wh i
ow. S000i3I2y bﬁbéithéhﬁmﬁ:m?&%{aalhh,@mimé%p%r ch@?(%ﬁlgfégn@ﬁ%ff@ry ere it

is desirable to have the buffer ~ fluid and sanp contact for an
ext endewhiok tdnGskeGiack iMrowh S22 3 2EdL L0, i . the flow of
buffer fluid and sanple therethr oeuégﬁ? filter eﬁgmggggﬂag}c%%g% solid

par ti cl meviting b RBudlindatbud s refultor the AL SAPRY hipg; QRky liquid will
reach the test strip 40. It wll beeapprem atfglgl%hg'tﬁlswt%aﬁlz%g of the pores

(not  sdeeibjough citeea Wirldb @155 FDeh¥tebd strfRlofib b D, WL EBs SRk tdocl es are
prevented fromreaching the test strip 40. [,000130?%??%@%%5'& ed m xture

of buf fieelfifthd st 3mig cORXMPESO idknaSfardnhie | nfluence of capillary action and,
possi bly, gravity, is drawn downward through the filter 30 until sonme of

the mi {eEIBBRUI dmeME abid: kbERIABE of tlsInveRind el Whfihaliltes Ry end 44 of
the test strip 40 held by the filter 30. Again, capillary action and,

possi blby,usingavidvitded wbsolbetipaie | AewIERs I,Q%ﬁﬁtﬁés&ﬁ%ﬂh@ﬂﬂicﬁ% l'e into the
~test strip 40. [000131] Wth reference nowto FIG 1, the overall flow of
buf f er téstediveithethears@mphitonbdsamiple delige i PRI QG a1 b@ﬁrsﬁ&éd%wn%% Jul y 2006 WO
03/ 060479 PCT/ US03/ 00957 [000132] Once the m xed buffer f and sanpl e

have r sawmpletestngdevich, drest beshdde Rvadidble sophiately, WAy Goldli@fiBei N knNOWN
fashi on, the appearance of the test strip 40 nay change, providing a

vi sual ekawmlile,afid sopuraié pad ieconkisislitie pall uted @ iPHprlSiD &, RRIFORsEd This result can
be seen through either a window 55 in the test strip container 50, or the

t est sthitpgodntpatiots piided fiigeetif. i f the test strip container 50 is
transparent. [000133] In still another enbodi ment of this invention, test
confir (0L | s Gneaitlcgbd 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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by. using a provided absorbent pad 2, shown in Fig. 1, to captiulye20mene of
the liquid being tested wth the aforenentioned sanple device 1. Pad 2
ei ther ca raovided along with sanple testing device or can be nade
avai | abl e%e%’g&é@el y. By way of non-limting exanpl eFC Wé“@%gﬁ'ér ate pad 2
could be the pad used to apply pressure to, and pronote clotting of, a

pat i ent T@op37rckeerht bR Eantte fhadd £ ;I;yg,i SOr the liquid
t he pad{2 is}sent tg a renote Ia%%rato;émg gﬁﬂﬁﬁgépgﬁggﬁﬁgfggting. Such

t est i Ng wapbf RB-REftOEER 1S @ggﬁzgjicgt{og;ﬁghopglgﬁgg?%gr’gf om that carried out
by the test strip to check tor the condition or property of interest. This
way, thesmbihsions tia@edficonmbenydcheck on the testing perfornmed by the sanple
device 1 using a fluid sanple taken at the sane tinme. [000135] Optionally,

the pad[@oiEs3 a Thé Rknebyd&aving eﬁgﬂvéﬁ&hﬁ%%bténg@o Qg @ea where the
liquid is to be absorbed. This h%efos the person a m'ytr?i stering the test to

- place  witgecisifstuivelriaf BPineditad cdldBiofPFoBEH ush bAGE afRoRBf BmpR)dudrly al SO lets
the renote | aboratory analyzing the confirnmatory sanple know where on pad

2 the t fgitls MAt&E stips. I The hd@dd 6fkelecifdOPhdBlladNasPleoRitP Al tethe cirche on
the pad can be used to define a required anount of sanple to be collected.

That i sstrip hehedkred £coadifioRsf iSlc@ads HIFkhfn. [916h ARSI bdntiRhs inBRELST | al
collected is at |east the m ni rum amount needed for an adequate sanple to
be .usebiit behoimitadrtamibityis Beldphtity C, HAV, therlolis 2006 pWO d3HRED A0
PCT/ US03/ 00957 [000137] The pad 2 can be nmade from any suitabl e known
absor bemslarim tieaddition, By instuByteding BBt thifi Yelub@ 16 ¥RBRAIR thePhMeriel ogaUZE, cotton,
| inen or blotting paper, or conbinations thereof could be used. [000138]
The t estaidisyasylat thicatbrstih theplods 61 subjadtaitdbg Mnstiily RerRERbMYetet O t est
-subjects for a variety of nedical conditions through use of the appropriate

sanpl esprotided that thef dublecichagrederk]® $ifcpddral Bfliac Thait. MR RE, RABRE I NY a
particul ar sanmple, buffer fluid and test o

system may be used to determine the presence or absence of a drug in a subject’s system.

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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strip to check for a condition of interest is itself known. Sugfpomedi ca
conditions include, but are not limted to, hepatitis B, hepatitis C, Inv,
t uber cul ogigsned® | pox, diphtheria and nalaria. eﬂbgkﬁ t he i nstant
testing system nmay be used to ascertain the presence o} cardrovascul ar
indicators in the blood of a subject thereby instantly alertlng health care

pr ovi de[0s014ut tmﬂmﬁmmﬁw%lfmlmg&ﬁgg@m@&wm% ent.

Furthernore, the testing systemnay be used to termne the presence or
absencealbéf the ghbigk 40a sPecEitlThAEts oF SRR hortRARLD Afa a'ﬁléfa%n%%gs i ncl ude,

but are not Iimted to, alcohol, nicotine, and cocal ne. testing system
may “al Sﬁmm%&n%nhaﬂﬁh@tﬂis%ﬁmla@ﬁigegﬁfghﬁ&sﬁlﬁ%jfailﬁ:e?escer tain if the
bl ood al cohol content of a subject is above the legal limt. The testing

systemimoaderl. al so be used to identify the presence of various contam nants
or. pat hogens. Exanples of such pathogens or contam nants include, but are
not | i nf0o@d1] o, - Ratsheiwnld mlidrHeod thehd PriseminvemRAlifnot ididhaed @i ONNaire' s

di sease, and so forth. [000139] Thus, while there have been shown and

descr i Danitsria a prilot edoisteps drt petanmed ﬁ'theﬂﬂél@ recftefih WeSSHIAHing Q&inisnvent i on as
applied to exenplary enbodi nents thereof, it would be understood that

var i ousThimingsition ancamgasseshisd jef fodniagesSofamde @t&ﬁaﬂ@tﬁeﬂomewe form and details of
t he disclosed invention my be made by those skilled in the art w thout
depar t i[6@01f#2Iom t TiessSyihile therOfiavt b@nishov@drid@8scribdd 4n8 pbinle@Bsied that all matter
contained in the above description or shown in tﬁe acconpanyi ng draw ngs

- shal | Hendamestelntoetl dehtiarss ofitel itkehica ds\ugplRa e &xefnplafy chibbilitlehts BEredgnSe. - 28 6
~July 2006 WD 03/060479 PCTI US03/ 00957 [000140f is al so to be understood
t hat thEW@ddb@MﬂB@modﬂmﬂﬁm@ﬁﬁmﬂ@kﬂﬂﬁﬂ&d&ﬁmﬁ@ﬁﬁhdd&hkmﬂﬁﬂkh&nﬂener'C and
specific features of the invention herein described and all statenents of
t he scepbdetfilstofitheidivelosddiioventidiatay teSnade BRiHoe skifed iraR@MBERIouli ght be said to
fall there between. [000141] It al so should be understood that the present
i nvent departing frood the spignefdit itventien, It is the intention, therefore, to be limited only

as indicated by the scope of the claim appended hereto.
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limted to a nethod whose steps are perforned in the order eggiyt2d6i n the
followng clains. This invention enconpasses the perfornmance of those
steps in Q kaﬁﬁpers' [ 000142] Thus, while there have been shown and
described and pointed out fundanental novel features 6FEHE™Avention as
applied to exenplary enbodi nents thereof, it would be understood that
various om ssions and substituti changes in the form and details of
the disclosed invention may be nmade by those skilled in the art without
departing frunntinclaispididg:t of the invention. It is the intention, therefore,
to be limted only as indicated by the scope of the clai mappended hereto.
6 July 2006 WD 03/060479 PCT/1JS03/00957 CLAIMS What is clainmed is: 1. A
sanpl e testing device, conprising: a buffer container having an interior

whi ch receives a lbuf f érsapplgitestingdsyiet, spmprisifg: | t er having a securenent; a
test strip having an end held by said securenent; a test strip container
havi ng a r ecept a@bafiey ceplainpdneins anbtcdbswlisketctives adoffarfiuitiatreinsai d filter

so that when said filter is accormpdated by said test strip container, the
test strip is di §f¥eehnvingasequrmesept acl e; a sanple collector for holding a
sanpl e therein and which is shaped to receive said buffer container, said
sanpl e col | ect or afggyFyhayingsn sabieldly saiisoareteayi ng a | unen, and a piercing
menber whi ch, when said buffer container is placed in said sanple
col l ector, pi er c@&skHiRcogtpierhavingsiredepiasle dimensioncd ambdisnokddde fluid in the
interior of the buffer chanber contacts the sanple and passes through the
| umen t¥cEmadatg Jaiddlter, ip thabwhengaid filfer ipadcpremofisied by shiddesssitipr ough t he | unen
of the sanple collector the buffer fluid that has contacted the sanple
passes GORfeMGH fhortesb strip iy disposed in yid reesptaclst ri p. 2. The sanpl e testing device

of claiml1, wherein said test strip is
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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oriented substantially perpendicular to said filter. 3. Theg¢gaRpioget esting
device of claiml1l, wherein said buffer container has a threaded outer
surface a%eﬁfajm 9sarrpl e collector has a threaded inner _surface, the
threaded outer-sirface engaging the threaded i nner sufCA@S@MEh the buffer .
container and the sanple collector are joined. -30 6 July 2006 WO

03/ 060479 PCT/ USD3/ 0093 tasfhle thGo S [ j- &iﬂ%} :ﬁr @i 1, wherein
sai d buffer container h%ngp ?at prgj g‘gﬁ%ﬁtag%%’ sal %ﬁgdé(?rp & o eeg]tor has a
depr es a8 B profddforn@lsH8 birle SIMOAG HATa Héf:?essﬂ:ﬁ%eeﬁ%hﬁ%ﬁ%@n g buffer

contai ner and the sanple collector aré joined. e sanple testing device
of cl ald@éssidﬁﬁﬁfeﬁtﬂéb%ﬁfe%nﬁ%xtdn@ﬂw,%ﬁmﬁi@lctﬂlect@i"&%%né&?m ainer is bellowed,

~and wherein when said top portion is conpressed, at |east a portion of the
buffer fluid is expelled fromthe buffer container. 6. The sanmple testing
device of claim1, wherein the buffer fluid is sealed within said buffer
container. 7. The saffjbk eantpdstesting debdac of elaid 1,0daekaln 4 topwheikebfsakiai d buf f er
contai ner conprises a conpressible grip, and wherein when said grip is
conpr e e, contpinkga btlloved,pod wheminodhet kuid fop bbrtion fsl coinfirebsed,akeatthed from t he
buffer container. 8 The sanple testing device of claim1, wherein said
t est - stpoition ot tha bulifar dnidinsxpalled fom thg buifan dowaibdrr ough which the test strip is
visible. 9. The sanple testing device of claim1, wherein said test strip
contai ner conprises a cover and .a body, and said cover and said body are
device of claim9, wherein said

"joined together. 10._The s le testin C ),
cover and said Body %%SZF@?%E%S‘WBWHET%&%LW}&?F&@FB?ﬁ“ﬂ&‘gl’ﬁ on. -31 6 July
2006 sealed within said buffer ¢ontainer,

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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WD 03/ 060479 PCT/ US03/ 00957 11. The sanple testing device ogyﬁynmnﬂ”
wherein said filter has a plurality of said securenents, and further

conpri si Ngodsdetdl ity of said test strips respectivgkﬁpgﬁﬁﬁgéated W th
a )

sai'd securenents. 12. The sanple testing device of cl erein at
| east one of the test strips perfornms a first type of test, and an ot her

of the test strijgs pahé Qkipk tastsLeaMNE of EMRE], MfhetelSdaid fl@rhakBe sanpl e testing
device of claim1, further conprising a piece of absorbent nmaterial that

capt ur ekiralitpof saidGBcugdmeh R Cund RiFleLochPrisidg ﬁgmﬁﬂiﬁhﬁ‘s&iﬁ%t gigacedure. 14. A
sanpl e testing device, conprising: a buffer container having an interior

whi ch iepeikivels agodiatéd with daldbecliréi@tsei N and a weakened portion; a filter
having a securenent; a test strip having an end held by said securenent; a
test strip container having a receptacl e di nensi oned and di sposed to
accomodate said filter, so that when said filter is accommodated by said
test strip contlgi nelhe samplettesing davice pf ¢laindiIs pbereit) af leass aiecbfthecept acl e, a
sanpl e collector for holding a sanple therein and which is shaped to

r ecei vEesking psrformsa few iipg ohlest, and gh gthsenfithedest sttibepsrormswaseiang a channel i ng
‘menber having a |umen, wherein when the buffer container is squeezed, the
weakenb®@e pbiesti on fails and the buffer fluid in the interior of the buffer
chanber contacts the sanple and passes through the lunmen to said filter
-32 6 July 2006 WO 03/060479 PCT/ US03/ 00957 wherein as the buffer fluid

flows through t I n of the s |l e,cal l.ector the buffer fluid that has
cont act ed ;J ge s gﬁ'pl ﬁ?&%‘?@‘&ge{sﬁ%ﬁgﬁe %cgzuﬂ 1, figthey qgm[pﬁgmg gRipceqf, :le

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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15. The sanple testing device of claim 14, wherein said tesg jatydopsi S
oriented substantially perpendicular to said filter. 16. The sanple testing
devi ce of )0 L4 wherein said buffer container has_a threaded outer
surface and sald sanple collector has a threaded i nneFCTEPPREE, the

t hreaded outer surface engaging the threaded inner surface when the buffer

cont ai ner and thﬁﬁ&@ﬁgéﬁwgﬁﬁﬁ?ﬁgﬂ%ﬁé%ﬁo}ﬁLoﬁ&mm}&H&%ggmﬁﬁgﬂgﬁxteSting

device of claim 14, wherein sal fer al ner a projection and

sal d_SoBbGIre Bl s o3t HERRHASI:RR: 1k Eh Bl UER) by GGCT NG e

depressi on when the buffer contarn e sanp or are joined.
18. The sanple testing device of claim 14, wherein a top portion of said
buf fer container is bellowed, and wherein when said top portion is
conpressed, at | &ast The squpl¢ festingalbvitdief chiith fl ¢ rwieleiti did testeosped | ed from the
buffer container. 19. The sanple testing device of claim 14, wherein the
buf f er driented sibstanigilig perplendiculat to ssidififkedouf f er cont ai ner. 20. The sanple
testing device of claim 14, wherein said buffer container conprises a
conpressible grip, and wherein when said grip is conpressed, at |east a
portion of the buffer fluid is expelled fromthe buffer container. -33 6
July 2006 WO 03/ 604 78¢ ppla jonine doacsof plpim T4 avhersinseid buffet i ng devi ce of
claim 14, wherein said test strip _container has a view ng w ndow through
whi ch tcﬁ%fﬂiﬂe&e*tas %ﬂﬁ%ﬁ%‘tﬁwgfaﬁ? and spid sanpple calleniar kesedlyeadadingeryi ce of cl ai m 14,
wherein said test strip container conprises a cover and a body, and said
cover & 4P oRfes sYrigee rogegiegbe thesadedigner vrrfice whet the befri ng devi ce of
claim 22, wherein said cover and said body are joined together in

fl ui d_pplétﬁpﬁfaggmegﬂnplﬁgﬂﬂeqtﬁ@rgwﬂe testing device of claim 14, wherein
said filter has a - ’

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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plurality of said securenments, and further conprising a plugahiyt2008f said
test strips respectively associated with said securenents. 25. The sanple
testing dewy claim 24, wherein at | east one of t trips
per f or s g‘}qﬂ?’rﬁ@l%type of test, and an other of the teE&T@%q%{%é?g’?perforrrs a
second type of test. 26. The sanple testing device of claim 14, farther
corprising a pi ecg, of ThaxasH by Ahi .portion of the
sanple for a separate test ﬁ%ﬁ%ﬁ%@%@%’”ﬂﬂﬁ%ﬁ%ﬁ%ﬁﬁ@gﬁ ng a sanpl e,
conpri sicwammﬁgﬁmgwdoﬂm@a@imméﬁmimsibﬁ. tested; placing the
sanple in a sanple collector; positioning a buffer container having a
buffer fluid therein above the sanple collector, -34 6 July 2006 WO
03/ 060479 PCT/ US03/ 00957 positioning the sanple container above a filter,
the filter having2a tEstsagpleitgsting devivenf elgitn 1hehesih tdid tesiattiy ng t he buffer
fluid to fl ow dowmmward fromthe buffer container over the sanple and
t hr ough cetigindrichmpsises spcovtrend @ bodys tud said cB8r avdl saizk Hodyl afegoinddasgdieg a sanpl e as
in claim27, wherein said causing step conprises urging the buffer
cont ai ner downward to contact and be pierced by a piercing nenber. 29. A
met hod for testi gg a ,lsamol e as.in claim27, wherein _said causing step

in

conpri ses conpre hesemplg fesiing degiee af Glaim 22 ovheeie said sRvar@detidpor ti on of
the buffe contai ner ruptures. 30. A nethod for testing a sanple as in
claim Zg?Jy\ﬁﬁeéP‘Ef‘ﬂmg%e&“bﬁ‘ﬁgﬂﬁl&fa?&% enpl oys capillary action to draw the
sanpl e upward into the sanple collector.

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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31: A nmethod for testing a sanple as in claim27, wherein saijnfidoker has
a plurality of said test strips in contact therewith. 32. A nethod for

testing a‘ﬁfﬁﬁ' s in claim3l, wherein at |east one t est strips
perfornms a |rE@ﬂfype of test, and an other of the tegFﬁiﬁypggsperforns a
second type of test. 33. A nethod for testing a sanple as in claim 27,

further conprisi ngseiddfing sl 8Rp10Loniabe Qb BEE. ROFikd BRiAYa EhgpATPL @ 11 an
absorbent material; and -35° 6 July 2006 WO 03/060479 PCT/ US03/ 00957

causi ng ihbentppmkicaith,of the sanple to be tested. 34. A sanple testing
device, conprising: a buffer container having an interior which receives a

buffer fluid thergusiag thabFRREhiR (€AW B RFard Bbm RRIIHDGoRinG WL t herein and
having a top opening shaped to receive said buffer container, a bottom

openi ng théwapeit o tiragRihsdilr hitlelt@t suignd a pi ercing menber positioned

t her.ei n. whi ch, when said buffer container is placed in said top opening of
sai d sanpl e collector, pierces said buffer container so that the buffer
fluid in the interior of the buffer container contacts the sanple; a
filter having botd$. a tAopethaddortedtiog & samploatin olaim Ahwhetin sddicahsingp portion of
said filter is shaped to fit into said bottom opening of said sanple

col | ect §tep cepprisghaeiae the byfprgotfeinershewpwartl itoepnbibt apd bepibickd tera cont act s a t est
strip; a_test strip container having a receptacle dinmensioned and di sposed
to accoiREpEsai d 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 sanple collector into the

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
~35-




filter the buffer fluid that has contacted the sanpl e passes Julyrxpogh the
filter to the test strip. 35 The sanple testing device of claim 34,

wherein sgj stripis oriented substantially perpendicular to said
filter. 3?0%@§@aml e testing device of claim 34, mEEBFW@‘EF’d buf f er

container has a projection and said sanple collector has a depression, the

projection engaging, RHES o B s ISR “buffer container and the
sanpl e col |l ector ar ejg{)ﬁped. - 36 ggﬁ%l y 25%)%% WO 03/ 060479 PCT/ US03/ 00957

37. The sanple testing device of claim34, wherein a top portion of said
buffer container is bellowed, and wherein when said top portion is
conpressed, at | édst & sapple testing dofics, bemfrithfger fluid is expelled fromthe
buffer container. 38. The sanple testing device of claim34, wherein the
buffer fluid is adefferedntaintitianng ai dtchof #iHth eeataia beffer R thdkia; sanpl e
testing device of claim 34, wherein said test strip container has a
vi ewi ng wi ndow t fwsaugfh calletiohfot ddibes sangille thiyein and/haingladop dfninghe sanpl e
testing device of claim 34, wherein said filter contacts a plurality of
sai d t eshtapsdtpirgesive 44id bifffee canainst, @ boéeh bpgimetiiped taakcoiileai fitled @nd aher ei n at
| east one of the test strips perfornms a first type of test, and an ot her
of the plesinggmenibsspopitiohairthaein whish.ovten stiy pefeboltasd is plaked Ihaidgappl e testing
device of claim34, further conprising a piece of absorbent material that
capt ur eapeging of saidszmpie coliestos,giguéee sdidbulfer sepanasethhichs byffeofieidin e. 43. A
sanpl e testing device, conprising: a buffer container having an interior
whi ch e siteries obihpbiiffee porkdiner contdotsities samplea filter,
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.
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atest strip; -37 6 July 2006 WO 03/060479 PCT[ US03/ 00957 agslelt2086ri p
contai ner having a receptacl e dinensi oned and di sposed to accommbdate
said. filteg, hat when said filter is accommopdat ed j est strip
cont ai ner, fﬁ@&?%st strip contacts the filter and is EeéBiﬁﬁgs%n sai d
receptacle; and a sanple collector for holding a sanple therein and having

a top opening shaped The sindfiCleMtBeYtict a4, GRRLRINES porfortRkdi@M OPeNi ng, a
punpi ng nmechani smwhich draws air toward the punpi ng mechani smthrough an
ai r pas sagfes coatatheitis PERweH,Md FBBERWheRkAdtop YA 8 8biHpBMtd, rlegpt ai ner s
pl aced in said sanple collector, pierces said buffer container so that the
buf fer fpokiod of the biiferifiides el frdnh@e battd: 8dnaidanber contacts the sanple and
passes through the bottom opening to said filter, whereby when said punping
mechani smdraws air through said air passage, a sanple of a fluid is drawn
into said sanple collector through said bottom opening, wherein as the
buffer fluid flows thAbegmmpldiestivgdppics of dbied wherein thednffactisd ishe sanpl e and
passes fromthe filter to the test strip. 44. The sanple testing device of
cl ai m 43calegwithin seiddasier eantpinest rip is oriented substantially perpendicul ar
to said filter. 45. The sanple testing device of claim43, wherein said
buffer container has a projection and said sanple collector has a

Contatner and ¢ heYshniPe BBl BEREIM e ol el iatt S SRRl o ¢ est ng
device qf .claim 43 wherejn t op riion of . sai, buffer container is
beIIowegﬁué%ﬁkﬁﬂg?gwﬁg&ﬂ%hwggpﬁ%ﬁggﬁﬂ%ﬁ?¥ﬁﬁmF%W@ﬁiﬁpressed, at least a

portion of the buffer fluid is expelled fromthe buffer container. -38 C

'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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0-6 July 2006 WO 03/060479 P C T/{ 1 (P S I PCT/US03/00957 5 & Jdi§.2008e sanple
testing device of claim43, wherein the buffer fluid is sealed within said

buffer c ' 48. The sanple testing device of clgai erein said
t est str?ﬁb%%@ﬁ%gjner has a vi ewi ng wi ndow t hr ough wﬂﬁgﬁhﬁﬁgﬁﬁgst stripis

visible. 49. The sanple testing device of claim43, wherein said air

passage is | ocataest Stif bortdiad b Redpficld UinkBtiofcaRhPdiRREedts fUl |y 1 nserted
into said sanple collector said air passage is blocked by said buffer -

cont ai neccontuibdai® ked Shempioahdteaibh 261 FRYisGeofinodhed ¥ ARt testfigpei n said filter
contacts a plurality of said test strips. 51. The sanple testing device of

cl ai m 5@pntuihe; thé Rstatripg ARt MRELf anll RispbRE tn SldridesnaLLher s a first type of
test, and an other of the test strips perfornms a second type of test. 52.

The sanpl e testi ngatipkcolizcidt fof heltiy 4 ampldthértig inE R a%by Genpi €Ce Of
" absorbent material that captures a portion of the sanple for a separate
test pr ek=peditoecceive said buffer container, a bottom opening, a pumping mechanism which
draws air toward the pumping mechanism through an air passage, and a piercing membér
which, when said buffer container is placed in said 'sample coliector, pierces said buffer
confainer 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 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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47.  The sample testing device of claim 43, wherein the buffer fluid is

sealed within said buffer container,

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

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

49.  The sample testing device of claim 43, wherein said air passageis
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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