;e3e"8"| . 6T8XI WO 00/ 00269 1 DESCRIPTION Filtration And
, Extraction De mB~ Eﬂ”@“ﬂ od O Using The Sane Field of the Invention

PCT/U899/1428 invention relates to devi ce26datemddr@002f or
filtration of a bire¢P®Yical quid and/ or extraction of a specific aizalyte
froma suspended particul ate. Background of the Invention It is often
desirable to analyze a specific conponent, 10 conpound, or analyte within a
bi ol ogi cal fluid such as urine. Frequently, this involves anal 2|n9
liquid or a partYRIV¥EE of the biological fluid. Centrifugati SET{USI¥Gon! y
used to separate a liquid solution froma particul ate suspended within the
liquid solution. Once 15 separated by centrifugation the fluid is readily
avail abl e for analysis. If, however, an aﬁalyte of interest is in the
deposited particul ate naterial, a nore conplicated process is required. The
particul ate material nust be re-suspepglsk@andonr ansferred froma centrifuge
tube to an analysis tube. 20 If the particulrate material nust be extracted
prior to analysis, one or nore reagents nmay be introduced directly into the
centrifuge tube or may be i Ait orAlcicn Podt BetraciishePesdcer e- suspended
sanple in the analysis tube. Afq Mdd®d BXt 03L£dd Ahe EBReanal yte nust be
separated fromother 25 |arger particulrates, the sanple€ may have.to be
recentrifugeci or filtered prior to analysis. There are a nunber of
drawbacks to tHeldsefotheeknvdritigati on. Centrifugation equipment is costly
and requires a SUb$‘bantplr%|seaﬁmilhtveﬁf:l&ﬁ)aﬁ:élagéﬁlt kbf W@aticeR iahdd miHakor

burden and a tfor efg r&%glg ro]'_,hg Qggfaical gqavse, af?ceggtrl fl&%&é’at% to be

| oaded and unload érat of efroroalso can occuf cen -on.
Smal | er, |ess SPRFAsFvenTbYY ifregati onseRuAgshweartigubatd | able, but this
does not 26 Decenber 2002 io~~m~~m-~ Y 26 Decenber 2002 WO 001 00265
PCT/U899/1428%a%k E H%ga £ theI%bggtigqU|red to process a sanple, and may
i ncrease the adequat e separation. Plunger-Iike
i n-cont ai ner presséfeifi PEEaR| 8assyaRlent hare lyéenadeprghbic t eompqendy e
particles 1b][oraoh\pau?d sadp| anabybei Rg theat ed ivloaBgetd Drtfluedel swdmatag thﬁ
necessity o rifu nu I nyo t ube _suc
%‘%% gﬁa}écgllnt Tyeh TF?S: m}uH§?$§§C§X§£§{S§x Y 5! f‘d 8?

as a test tubée and S aX|a hi n t he
tube. The pl urP@éltiﬁ’é&ﬁ‘é‘?u Sf i RBE u&é’é’lé?gFFP%erflth‘ﬁidt- at C&“&Féfaﬁa oftSt he
pl unger 10 nechanbsilry Dowedar doaxsapanoenent bfquike fddltuerdouni tfrema the

plunger nmechapsqkEOIPACt SuRBELEY! Aliesihn the higuid Sakgonl hedattom
of the tub mat er1 al greater than pore si‘ze of E filter |s&
or

t r apped uﬁgersﬁ @rFFP?ePYa§§8ﬁ5F§QQQ?EPW|?ﬂﬁci%ﬁﬂQH%%m
aspirated 15 doayanAlpsodl endifiyi tHowelrese @h uagelryte ké daVe::est aired isi rehlear

devices is thaf BQ?Me&'OpQQEléui% fRLe &AM, re&%@fé/ é’cf:mﬁl'lf‘caﬁ‘:%"dt 'p?x‘élc‘é'fs%
mat eri al for sug

sequent processi n Al s unit 1's subject
iR R T R L
filter to cra@rdotrepaferoid efrauch Qﬁé\nreéygar gubs etlo win harakygier adbeube.
Uloon downwaLd 18X1 ghe gmé&ff&]lc&bll@f:ethﬁt@'rliagerbmmhﬁaihséﬂtﬂaf&edi agrs]rﬁ&r @b the
prunger necnanl ng t 11t uni eco t he S
di anet er of t%eggggerédgg ibé" £e%a§%t5r§?lﬂp%r1 §E un| %ﬁﬁgk
bei ng forced tiP?ltéughh% heceyinHtugsn. tllﬂ?e aPF ofayhedq i c}@lte‘°ﬁ!i§e¢10tt%eéﬁe
filtered thOU@fi‘ahbﬁeﬂﬁHd,Cere-tsh.@peﬁ\GStidH&J!npidz i dtHeryarUyisasl nabe .t has,
D oot 2 b BREk 2l RS YO UTENOT AU IR AL D SATELY dehechiagie o

apparent, but the cd m nation can orcing the plunger
mechani sméPur £REEEFnt BIEheciMeeran tc,hﬁusesat“li’é"-‘t uB‘éYt oh@Vackter BPeake-|f
t he pl unger neehabisoydd dmtfldeslrgaeplr:fdr teemmuaysisaddi tional processing

such as extractiong R%réhe o9l i 4 Jﬂyé} t%g sgggv5§%$§xaggn/g%gl nRassikl e. A

nore conplete multiple unit or evi ce may be reqU|red

that incl udes S§NFEES V%&ﬁ%?qnmdulQeHE§+Eﬁﬂﬁ$H98 cé%?iﬁﬁ@“ﬁheléol??Ft y o¢nd
Decenber 2002 ré@uidedO265uHXEENEAA/114B86nt of space. Centrifugation is a

30 labor burden and a time burden for the operator because the
centrifuge has to be loaded and unloaded. Operator error

also can occur with centrifugation. Smaller, less expensive

centrifugation equipment is available, but this does not
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3 Sunmary of the Invention To this end, a first aspect of the present

i nvention involves an easy to use biological fluid filtration and
extraction device that provides a sanple directly to an Z6Redember:2002

met hod. The device is capable of providing a clarified, liquid ready for
anal ysis or disposal as appropriate for the specific analyte of interest,
and is capable of capturing particulate materials and allow ng for further
processi ng, i.e. WOS¥P®Réfcti on, of those particles 10 directly HOATASPH286
device. Once extracted, the device will deliver a liquid containing the
analyte of interest to an analytical nethod. The device includes a pliant
body having an open top end and an interna£ wal | defining an i nner chanber.
A sealing nechanismis adapted to seal the“open 15 top end of the body. A
gradient filter assenbly including at |east one filter is supported within

the body by a eympztét@8§eabtymeTQeq9tte@t tBOPk dce sadapt §Qm[%Pe beaﬁaus%e;ed
byausersflngers soa% art % S|t|veg$(ﬁ;{e|n at_f
sufficient to CAGERSE Y Brf’ﬁe ks eF Ot BXoH eﬂ"ﬁa&ﬁgﬁeft’?@a }rcint er
assenbly. In a prefRrungereibbdi nevicootaiher f ipresatiren fddrextpactsystens

device, the deyhge b l&if‘sfl eBUGQeéeQJrJ@é‘tﬂérr%iclésf Ersh 1 o %aim'iallégat
the body is tugul ar and &n qu I chI orjde. A second feature is_that
i

the body 25°i nBFiRes tESFEYi t8p mﬂttehltl"*beféaf:ﬁ?%l'ﬂé Phat
t he body i ncl udestlarfug@enobottoknemubmdof hehgsppeystemssembiylve sacaubeed

by the body ”eéﬁc}tt heagpeg betkem %Gge aBQU”h f;?talldére‘% | Snddpahibhie %ﬁ@t—.' ng
mechanlsmlsagB Ichlorlgﬁ%seal uﬁ ifth feature iIs t he
30 support ass&nbt CFdE&ta z‘?rtéua’d & §-di SPRnREMHE M5 "FF’Bm

t he device. A snalttdefseatauriaili@rt hanit hetsuppatitstadseand y dinctieleplanger
circul ar, p@ncagehatmnrt_@mtwa&epwlhi %’%eﬁxbk%era%ﬁémih)Iteiman@ena
support incl udeé a EI Ul’a|lté g Eg ort ri bs that su pﬁé (L)Lhe falter
assenmbly. A 35°RRvEBAPRIPRalGF a’f”ssnt h‘a?m??t SuBpbric VP Fudd§U4Ct 1 at
bot t om sur f acesémplestagndineg bohtomeaf cehe Fube. upﬁnghmateﬁﬁabenmgrr 2pen
WO 001 00265 PCEM%%A:M%&Q& POSthé OﬁlQBea fllsattﬁatﬁ e@c%ncﬁf}: etgat tﬁfleéiur e

is that the su ort asse id nat n ninth ure
S that the fiFeeriStentihe iHErdResoLpiel oo it irled Ahnisage

m crons. AllendWa¥eature is that 5 the at |east one filter is nade of

pol ysul fone, nyl on,a petoIBPW L, t1tR]d Lﬁﬂﬁ'ﬁ‘;er@ﬂl&Q |d'é|vQ§SsaGﬁHaLstiMr

el eventh featuje, & dhat Bl Toldelad by ARl e Asielbhbetoabyr gnls

that filter assen% imclu esa?nle ent | ter
pore size of th@rﬂql’tlé‘rtel ateripd ferr éH&éGGPeﬂt 69”96965’8179 i cReRQ, Bhe
thirteenth feafilxter suhbat ishesubjleer tasseubticidimd upesssndd | gpheing the

honmbgeneo fi t a t I S g d e

pore Ssi zeufqt heﬁ&ﬁl\g &L?:fterssvss}t &ﬁ %t ggﬂgé ttﬁ% ﬂq\{;leﬁ} ‘ﬂoa&gncg{ QI:
pore size is |b83ted BHER SYGH t2FVIASH 2T arger I"B'tﬁ‘orée §F‘E%re%n&“93t/\oven
nyl on menbr aneUpen | doatvwed: b et:imdn nfovietmens. oA fudwer tpdemigle rf ewichaeiss, t hbe t he

periphery of t@farﬂédéxeroﬁséﬁ@biai/uﬁ%sezf | Wodhaitdh TR | & PRI e vl hnOf  RB§
body. A second aspect of mveﬁg_\ﬁl on involves a filtr t| on devi.ce

i ncl udi ng a pl P&F™e JBHA aF2 o dP g &t s&Ra 26 & 8 ARPEREEr fidPe-
chanber, nfansThidy maal preydrite Upenfidiner aingrtadizrom Heingerfocasedntyhyough

i ncluding at |€t?§t @I\ﬁ: fddteris aﬂﬁl ”Eﬁnﬁhéorh%ul?&ohhbnQth%efeH tf%.rlt@§§<§?nb| y
within the tub Ilant ulartgl}oﬁg)llsaa 0 be

squeezed by a %‘fgl% &{%éﬁ‘@c& éﬁe{*o Fﬁb%?t Hatd f?“ﬁrag‘% F% h\ethe
chanber suffi cpamntidudateuseaterfiladi.d i I‘I‘hteheveham)eloft A iquinvd t mapugiett hiee

i ter ﬁssemél dao )yl MSRARREE 0! abffr oV BAO AN Ui Rakiba | Bin be
Lt oot ot SRR atom FrEcing Bl inaadsd' Rafbeb fomrminaned i Braqhte o

filtration andtlahﬁ esar apusen Wevitobei ol vdany @rpbirgak. t uBdl &hebedyngewi ng
an open top e%c}?&%l%ﬂle&sb%tOHéﬁf@necﬁ%zaf}elm@bS&nahda\@iioM lpt}lo&gsaﬂng nner
charil ber. The device further, incl uﬂ_g} Eg éhflxed tq the b %
near the open ?‘b%’ &Y. ST T Radte Fysf |n€E"Il &8 3 Eaf?Rapfesct o™32al
the open top erel. ifpessiddiece aksworackoupiebe smppoirlassrhbl prf meddiprbet he
body near jge podifidlegerbes 2892 e oeeaubpéa OhaRd, i tdIRIGUPPRT trea®sa8PhE Y
including a circular support Iocat %QI n the t ubul ar body and a nozzle
adapted to di sP& FARFEERPE o (57 éfé\?l Fcular gradient filter
assenbly including~at |east one filter is fixed to 5 the support. The
pliant body is adapted to be squeezed by a user's fingers so as to inpart a
positive pressure in the chanber sufficient to cause a fluid in the chanber
to flow through the filter assenbly. The kit also includes at |east one
reagent for extractlng the anal ytes fromthe partlcul ate 10 matter and a
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25 fluid to flow through the filter assenbly so that the particulate matter
_is retained by the filter assenbly and the liquid is expressed fromthe
devi ce, unsealing and opening the top end of the body, addiPRsember982 one
reagent to the chanber though the open top end, and squeezing the pliant 30
body so.that a positive pressure is inparted to the chanber sufficient to
cause the at | east one reagent to flow through the filter assenbly so that
the one or nore ‘39(91”9’12@53 fromthe particulate nmatter are extrd’&T@#WzQ‘he
at | east one reagent and expressed therewith fromthe device for a 35
further diagnostic assay nethod. 26 Decenber 2002 WO 00/ 00269

PCT/ US99/ 1428G 6 A preferred enbodi nent of.,the aspect of the invention
descri bed i medi atel y above includes a nun%er of features. Features one
through fourteen were already identified in the first aspect of the

i nvention descghhetkpl@ eheAThvédeisih 5 feature is that the biol ogical
fluid is urine. A gixteenth fTeature.l.s_that the one,or nore analytes.is a
| i popol ysacharri desfooottglflnsede?(?’omaC%Ilﬁﬁfldﬁgpgﬁd glgpr%(li1 eifit re(r)%] tlhr}e(regﬁtlgﬁ
cell wall of NepexErdsa aBn@asheato Ausevemidogifaleafinig | §iippatione and
parlti cul ate rraéi@fadﬁ(}cblfnud@év%& atHht U%r@ﬁifaebacat es@aﬁpiélatditrla_etmpehw BRI €
anal ytes is. extracted f.rom. . An ei ghteent eat,ure i s,di spensing.t at

| east one fseagae?lat?f¥$ltc()a lnurﬁtihﬁde' tegﬁ‘ecoﬁf’ gilc?'lerl s tcoaptaggte f%gr] Hfs?Ylecrign a
anal ytes. A ni abawidhied f ebtawie | srepimng fae exprlessied |19xui dispogal as

di agnosti c met hesrdpyiadet efdd NtRG shecibiPr anangee Obranmywdestts. #hd is
tventieth featype inclypes, deteel] pd Lhe presuse of an analyhs, gxpr esged
fromthe devi c&°RR] ng a cﬁa?gnos Fc procédure suchas Tadi 0i mminoassay,
optical imunofBEEer eREGRESSIREAMOASSay, S¥tEREEECRCT @?Tanphe$e carsAcles
chem | | um neseenedst 13N Advidly frare ddyidleas "Whdee sXtaACeedA khbt Beaspectyinl the

i nvention invo t r fi ng bi cal fluyj S| Vi ce
such as that d%%%f‘f%e? [ gygﬁie&f Féé‘%glg{;lﬁg'ct&(% %}Laceiq)it%veon{ | gllr)lge%ge@gn%?hgg

i ncl udes addi ngratwtisiadl sgrbad- f | Thel dayicee iBRARERY 3 gt XPdyhbagpes top
elnpl, Seﬁ' idng tée open ttafp esfdwand tdre speéimg) Meabanicwnindfg sdtueerheg the
pliant body so pogi . pre iS4 e

sufficient to %}g%z%erﬁhe i %F%g%’% ﬁéﬁaﬁ}lﬁ olr%)fi%c\i/vae#heidguéﬁ ?%%fp?ﬁ% e?l?en
assenbl y st t hBeP paRdi et ke RedYer RsIrriigMHedLbraheFS9mPdy 4864HBEH9 and
a 30 clarifiedati Qleiad_ti soraa<plf&$_sed fi_rsonmhﬂsgeomhad ceitimpr e:ﬂme_r redde nibydi aent
of the aspect g Jfig 'f3eeRbh o1 | e di ey HaagcLs bedh e d el Udgsedeq

nunber of features. A first Teature 'involves Using the expressed Tiquid in
a di agnostic nRY hdduFet et BIIRES M 3% G5 IBREE & BASi35VEnRFGeEure
Decenber 2002 i@ OShLURGS sufFGTNSDA1 1428 ukesiaxt filwisheirt tihe t hbamipeentd on

i nvol ves goret ppd, fdfroight €hé NEi dN@sa8BfLEYL racting one or nore

| i popol ysacharri de anal ytes from qne or re Chl ia m_croorgani Sns_using
et cn auch as t AL des EEUFETIFR ¢ REPRTTIT Shondrtor THESPLGER: | BAY The
met hod i ncl udesxtaiditignaderiae, stipldeviget hacthdeber numuyleft Heaspeast op
elnd, Sefgl idng t}herf]QEQt\ trept8Rd Wist herdte wpal body n\zgh&mqﬁrswmm toe
pliant body so_that. a itiye pressuxe [ rted to_t anher
sufficient to %Al s"telﬁy%ggé‘r’fh‘éeto_ 181 PRSP T (r?de%ﬁk‘t‘%e £71 t@?a‘cgsrgg'%bl vody
that the v ofnirdesCHl amadich FinGr Gor gaiei svaP B/nd.r et Ai KBETBy feABuUYS | $2r
assenbl y ang acKdr tié ebody quhelide£XdH essat bé b h@qdieyh@ethunsepﬁbﬂg the
open top end of_t ody, t I on. re t e
chanber t houghgi#e}%olg'eﬁ‘%t oggg#d? l%‘spcg%d?%é?aﬁé%f iéy}él, néaeé'et%g&gge)ﬁt 8rel.é(t r a%ti on
reagent to thefeurtitberfeatourgh tife optdt t ophendseahidn® quershaiishe ¥ i afit
body SOht hat %Mitﬂy\l?hmbﬁﬁﬁélrﬁeéﬁidmlﬂ.edﬂQ?itfhﬁ gaafbee sufthetebheto
cause the yeagents to flo r [ S st opge. or
more |i pop%)l yssglp&fé’rrﬁ cf'egsaenaﬁyt gs.%%%&?rgo‘t’rh %‘hgg%%egggg%dr ee? e?g%ﬂge%}g%hpg%ydi a
m cr oor gani snsf BHe Saamadhed dgyige- | eAstivhe Hature Asaddats thRd SERPPESsed
therewith fromddwudeviieelbhaesaafl eitbelas agorasivie sappaytMehhaed supposts
preferred enbodi t. . of ct e jphyvent i escri ;

i medi atel y ab‘(c)g/e,, t%%?rré?%gﬁéi? 'claurgjesf: etségfkgé éeﬁ%‘%’szan elt&%glﬁ¥ %%e or
nore | i popol ystaheadr i ePrardl yEHEzs ushaly anPepEt chhei fkls6as SfpeaPagnostic
procedur e.35A seuadiith de@ekeOfs titat MiRNtsupPorbvassambly nkidladeton flat
filtering urine and ?éh&%&&%“gfc%'e é)cranf&%‘ré, a@ﬁ‘éyt&évifc{eomi%“e afo thﬁgﬂ{?

Chl anmydi a m croor gani sns and/ or one or nore anal ytes from one or r

Nei sseri a gonorrhoeae m croorgani snms using a device such as that descri bed
inthe first aspect of the invention. The nethod includes adding a urine
sanple to the chanber through the open top end, sealing the open top end 35
wi th the sealing nechanism squeezing the pliant body so that a positive
pressure is inparted to t he chanber 26 Decenper 2002 WO 00/ 0026
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sufficient to cause the urine to flow through the filter assenbly ~o that
_the one or nore Chl anydi a m croorgani sns and/or the one gé nore Hei sseri a
gonorrhoeae m croorgani sns are retained by the filter as R?Ic?m&’ﬁﬂzgoz
clarified liquid 5 is expressed fromthe device, unsealing the open top end
of the body, adding an al kaline detergent extraction reagent to the chanbhr
t hough the open top end, and squeezing the pliant body so that a positive
pressure i s rnpaVPOHOREF t he chanber sufficient to cause the r F&JEIFPI142B | ow
through the-10 filter assenbly so that the one or nore anal ytes fromthe
one or nore Chlanydia m croorgani sns and/ or the one or nore anal ytes from
the one or nore Neisseria gonorrhoeae n‘icra)organi sns are extracted by the
extraction reagent and expressed therewith’fromthe device into two or nore
15 extraction containers for attenpting further extraction. In a preferred
enbodi nent of pHei@AEREGn o £1e | (MERldeOn des@ilghed iragediat ebytakevenet he
met hod i ncl udes_a nunber of features.d A first f.ea%uretls.t at t&g  nth
extraction rea@%?ﬁ%r nas%‘?‘{%tf]ﬁ e$Saf@ Sxporfes%eﬁlpﬁ o"RLRFFEL - ext?AcPEBRR 20
cont ai ner and feawmtmndiexthatt ittve chiltteirnesssembdyt Haclmdieed o upekrer size

i ncl udes addi nghft PFRAS & r@xt a6t k8N4 REELSHs 1 0 A et Hea®¥irbagki €Rat

container for extracti one or re anal ytes and neutral Lzation reagent
Co the f1rot cEh adti oetth: SRer L liad aifi MBR i PRLYIRH ST cBHSRE L o
25 the second pxtymoinvdeneonteal helosed secoedlitaseracetatieudedndetlevenhly
;thte presence piadie oatg_ thi‘@[ ;%halnam@e& i Bst h@d&m@qﬁbve' ext rotlaelf@m
cont ai ners usi respective opti, i Mmunoassay di agnosti ¢, _pr.ocedures.
Gher foatur est S iRt Griths PROBRET D e Eor S ROR AEPALERE
fol | owi ng det afiktbrlevut it wffativeamongssinmi efi the. fiktendbs to the

i1l ustrateyo butand df W.lo-kBeol avemidUhs. AbrReseadrerh 2002040 90/ 0RZ6
PCTNS99114286 QWB“ egtDes ri gé‘hgn af ghﬁeDr am ggs gl ur e l1is anfe)fglgsged
per spective vi W of TATFT I £8° YextFattton é B% i HORCEEPENEe "hitR™ A
preferred emboditenatoflerhe itweemt ofhe SEFlepre Paving pedéfbersnte pPesy of
the filter andsgxd ) agid auda\piee dilllteskr atadkéd & Othgr lai pidheASseipl £d
state; and Figure 3 is a cross-sectional J! eélyho%f é[hﬁ.{l Ige‘g.q_gdae t;:aé:tlon
devi ce illustrated $h %?rgeurselﬁef 1D RER e|ptkl"o of? t hitt Bt B d® EABBET rent s
Wth referléncerexe Fegaeesand3 a awdven reyigh aemPrane okt i dacdeed cbetpeen
consL r ugt ed i Bfm:wsia?qe f¥urteanphefestesk ei_fﬁ)adiarte_rtmeofpetr_hghiaayeafi Oe W | |
now be descri . [ t And agt i o i.Ge [ e

pliable 15 tubﬁdlatre gafe ?Qai%gf ass%bygﬁ‘!‘g,ﬂfﬁg&sgoytggésgg ) )é%fg,y'and a
filter assenbly 182 TREMA ESREFENCAndPExEPYRRTIAT daVicddeso 3 £1ATEpRpPR,
one- pi ece, mandsxti@Eppiarciiudts nighat pYiantd esulanlsanpiceiydiacingy 40 epen end
anal yti calyassayq ned h%@é?ﬂaﬁ'd}{gnﬁ‘iétr‘?,s mebfS 25Pr SERDIAPNELe CEHLA | EMgatd on
step. 20 In use, a user_,adds a bhi olggl calg)s‘g%: d to.the tubul gr, body 126
seal s the tubu¥ER948Fy 2 thFt RSERBRLAP Gy 3f4 18375 SfGed3dEeFhedn

t ubul ar body Ifeams hfameduwpplormgegs thea@islber tdesdnblivd widhpasshehtobgbat he
filter assembly,dg. RRELLSH! @b T?Ha%{t | pubiEa Pl 8bagi Gl bhdpeed s thetpd ned
by 25 the filter "assemnbl 8 fox ,furfher processing, if desired, and,
Slarified | quiPIeratk resBedTtom LHOGIES P 1651 0P (UM Br BRELEITR
and/ or andSysipreédsutesiimedihe fchanbegctsudhiiotenth tmatguse o fhukd et theom

the particul atendidreitql $188StKEShgH Redeyl€r issdenpapped, one or nore 30
reagents a're adde%\;g#?cg t ubul dy, 12, the_ 1ubul ar 12 i
i

r ho . th bod c ed
14, pressure is ap FﬁgefgbL‘ﬂt%ar%beodw‘ﬁ’:‘t%oéhs?ﬂﬁl'f‘geeg/oﬁe koir% w§$’g
reagents to coftld@ringe papitlngisad fdiuidr hagiapnedrbjcuhate | hatiersartbl y
18 and the extiggtied aaahyt@xifhcbﬂngxpaﬁss%ﬂ tem Fhemdemice ph@tikhlate
present. 026 De&enber %&gZ k\égoomcg 2 E% PCT L%érga”'d'%% 1&) Theetx QUIE{ body
12 incl ude3$ a1 or | M i rtert Wt AP AL Sf5ars %%dy
| 2~f urt her i ncdeniee ainemdimg 26, phient hdnd arhdasyp haskiagblan 14pens top
| ocat ed, and a.AQpt t oM 8Peh 2Bot PERT eMBET Bnd N8N SURAREFha BSEEID! Medbnirsy San
| ocated. A~ majn inte;}ri. r cha%er 9.s %ef it?led BX %h&ei ngerior \é\glllnb 2, an
upper part of THE% i F1BPSEssentlsy 1€ Snd Y T'oherFartedr 2t fePcap>883ehbl v
14. The i nt eriBixashaitherhe? Podelys reeayoltivee oPkat tee shded fTbealcRBwasaefbEy ent
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the filter assaejhso? y”fBl.ud‘?ﬁeat ﬁﬁﬁngtbg%;@yi sfl%%équf %g%s&p fig’ %Tglgﬁb e PVC
(pol yvi ny~. chl ori de) tubing. However, it will be readily understood by
those skilled in the art that simlar 15 nmaterials may be used. The PVC
tubing is coextruded and cut into lengths sufficient to allow the
af orenenti oned pressure characteristics in the chanber 29. PVCis
preferably used as the mat erial for the tubular body 12 because it is
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30 Stable neans that the material retains all of the above characteristics
for years at .roomtenperature. The inertness and bioco |b|| t he
" tubul ar body 12 allows a wi de range of bi ol ogi cal f|UIdS eﬁﬂ“b?%% ed in
the device 10. 35 The cap assenbly 19 includes a pliable sealing cap 32
attached to an annul ar support cap 34 by a hinge 36. The 26 Decenber 2002
WO 0010026 PC f1US99/ 14286 11 sealing cap 32, annul ar support cap 34, and

hi nge 36 are injection nolded of a PVCsmaterial. The sealing cap 32

i ncl udes an annul ar rim 38 surroundi ng a frustoconi cal sunken portion 40. A
tab 42 5 extends fromthe annular rim 38. The annul ar support cap 34
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r--ng 54 to exterior The outer  vall i nner 9¥ L ang 50 is
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24. In the ;greferre %&ﬁgg 2 he |n ntioQ ﬁa support assenbly 16
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assenbl y léndncéladdsg aandanerdiag bfa%e0568rt¢hwuttg tauefds@illb@tnte@haswnf ace 58 and
an upper sigiuaegihy, tB8 @uiahtoweuhang Glhdtava ngositivdepradddredZis and an
| ner over aRHxPda N8y Pe ABnkiS YRk AAnANG ARl eOUNE! iR by B The

tes ts 2

i nner qverh nto a su upport 72

has a @éncé&élﬁpp“é? §&Pf’ac"ehrP4‘g§ndt‘éel cﬁ\?oéFeEUﬁSa"t?é‘%?@’ The Hgkerti&r face 76
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support ri bs 78 on on ave upper surfa ownvva ext endi ng
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body 12. Tithe HdAtengasagmblgosecthat beheeenet he Boreopnahntes bHfom he 25
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t he outer qverha

g e Q¥er han er |d|ty fthe
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st abi | Bfy &ndtbeppdraanopitdcf ﬁaﬁa)bdtett@ﬂdsurface 58 of the annul ar base 56
allows the device 30 10 to stand upright w thout user assistance on a flat
support s~irface. In a preferred enbodinment, the filter assenbly 18
includes a single circular gradient filter or menbrane 84. The preferred
filter 84 is sold under the nanme BTS-16 Mentec 35 nenbrane by the US Filter
Co. of San Diego, California. The nenbrane i.s a gradient nenbrane with an
effective pore size 26 Decenber 2002 WD 001 00265 PCT/ US99/ 14286



' 13 of 0.69 to 0.87 mcrons. The nenbrane has sufficient tensile strength
_to withstand the positive pressures required for filtration and processing
without tearing. A gradient ;filter nmeans that the size @f Dagemher2002
decreases 5 fromthe ;top of the filter 89 to the bottomof the filter 84.
In other words, the pore size at the top of the filter 84 is greater than
the pore size at_the hottomof the filter 84. The gradient nature of the
filter 84 all owsVP8M®¥L 1| ow of sanples across the range of HyP&SI14286
clear to 10 turbid, while ensuring the capture of the particles of
interest. A nunber of filter materials that are effective for this purpose
i nclude, but not by way of limtation, polysulfones such as Mentec, nylon,
poypropyl ene, and cellul ose, particularly Cellul ose acetate. The filter 84
15 shoul d be hydrophilic or treated to be hydrophilic to reduce the
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result of vapor l.ock between the filters. ai,ternative i S e
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ensures that tdwtieallbbe mapté? is rayEmRd byorheheil egr 28soémble dipyiLe
10. Next, 5he %%Fn dgs 2 bi@lqgical fguiqfto Hpe Qanber 24 30 through the
openi ng 45%at GRE o5 28 Y e FEPFEEST0. TR iFerNCab is sufficiently
wide to allow a fl & duedessedasmbodinrinid ¢ the demece 90. the unwentigrin,
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Decenber 2002 4i@am@ebb265mpErPdSobyn 4288 ermigdngal theui Bresenes, Masan
secretiongs vagialgicesecretions, or fluid fromthe respiratory,, alinentary,
circulatory, reproductive or other body systens. It wh.11 readily

under stood by those skilled in the art 5 that the' device 10 may be applied
to fluids other than biological fluids for filtering a liquid froma solid
material. The device 10 nay al so be used for further processing of the
solid material. The tubular body 12 is sealed by generally aligning the 10
sealing cap 32 over the top 26 of the tubular body 12 and pressing pn the
top of the sealing cap 32 with one's thunb so that the frustoconical sunken
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30 through the nozzle BO. The flow out of the device 10 is based on ;the
_biological fluid conposition, the filter pore size, and %gﬁeam)unt of

pressure that can be generated by the fingexs of the use éﬁ“’?&ﬂ@@% ng
the tubul ar body 12. It is be~jieved by the inventors that only a few psi
are 35 required to express the sanple. Thus, the nethod of using the device
is fairly gentle in its processing requirenents. T 26 Decenber 2002 WO
001 00265 PCT/ USPPUIRE 16 The | ength of the device 10 is bas ®ETEHEPAIZ6W ng
sufficient exposed tubular body 12 for a user's fingers to grasp the device
10 between the cap assenbly 14 and the support assenbly~~l 6. If the tubular
body 12 is too long then 5 insufficient prﬁ_ssure IS generated to express
the full range of biological fluid types. The only limtation on the length
and shape of the tubular body 12 is the ability to generate sufficient
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18 anal yte(s), if present, are expressed fromthe device 10 through the
~nozzle 80, into one or nore extraction tubes for further %ﬁggactron Qr
di agnostic assay. The filtration and extraction device 18 cemher 200
di scarded. 5 Exanpl es of diagnostic assay nethods include, but not by way
O limtation, radio-imunoassay (RIA), enzyne i munoassay (ElA),
fluorescent net rkgg 8/00 em | um nescence, surface plasnon resonance %? PF\;)
opti cal imunoas 3 ? spectroscopi ¢ net hods, nlcroscoplc 286 2nd
nucl eic acid 10 anpllflcat~.on met hods. The number of extractlon t ubes
depends on the nunber of analytes that are being tested for and the anount
of extraction reagents used. The filtratigp and extraction device 10 of the
present invention is a sinple, disposable, one-piece nanual device 15 that
delivers a clarified biological |liquid and/or one or nore different
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a final pH ram@ee&tmng6tﬁetprasencahefsahplenenothammdnanﬂhyﬁnstdhetnny

t hen be analy t i ac n (GLPS)

zed BQE1€'§ %%fs QBtjo.% @L%WD% %ﬂﬁx AR S v a\]%%tgfcal

using a test pro Eedure s st procedure Bi oSt ar,
Inc. 25 Anothéﬂmﬁﬁgﬁﬁ?%Yyd%EQPQSFthBr??? Y=8S-0n and extraction device 10 of
t he present |nventDbnenuféaﬁunnsbendeadvahmnbentdf whiendnaent hendi ategHecal
fluid andzpwo sapalytigs, DN ErPf 4 rnhaeas, 4 o4k Sk

RhYUES: cOTRORE ?*mg o ey ikl

wal 1) and Chl any ~trac omat] s e anal ytes to be extra

from the det ai Hé& paFF“Fcu’r%ttteé‘dr?EttéP F?‘Pé?tr"ﬂr?e mblultr | PPEr  &FMl 4 nélyes
renoved from dnwehkbeti on cup and transferred to the filtration and
extraction device 10. The device 10 is capped, arid the urine is expressed
fromthe device 10 into an appropriate waste contai ner by squeezing the
exterior 20 35 of the pliable tubular body 12. The device 10 is then opened
and 210 mcroliters of al kaline detergent extraction 26 Decenber 2002 WO
001 00265 PCT/ LTS99114286 20 reagent sold as Chlanydia O A Reagent 1B by
BioStar, Inc. is added to the chanber 24. The device 10 is capped and 50
mcrolitexs of extraction reagent ~is expressed fromthe device 10 into an
a first extraction tube for determnation 5 of the Chlanydia trachonatis
analyte (LPS) and 100 mcroliters of extraction reagent is expressed into a
second extraction tube for determ nation of the Neisseria gonorrhoeae
analyte (outer ceII mall) Cnce all of the reagent IS expressed fromthe

- A~ I P o, o - .



35 anal yte, and the assay nethod was the CHLAMYDI A O A test procedure by
BioStar, Inc. The centrifuged sanpl e was 26 Decenber 28 WO 001 00266

* PCTNS99/ 14286 21 resuspended in extraction nedia and the é"&& £4002 ¢t he
CHhAMYDI A O A test procedure. Tissue culture is considered the best neans
for identification of the chl anydia infection. The filtration and
extraction device 10 5 (30/41=73".1% perfornmed very conparable to the
conventional cer¥?P¥¥Ht i on nethod (32/42=76.2% in the recov&EJL§e14236

Chl anydia froma positive urine sanple. 26 Decenber 2002 WO 00/ 002d5

PCT/ US99/ 14286 22 5 1~ 15 20 25 30 Specinen #Filtration and Extraction

Devi ceCentri fugati on
Result81009+-H1024--H1038++81096++81121++§i176+81196-81234-FDS89++80931++FD
995++H0508++H0525- 80529- +H0721++B1017++H1035++H1058++B0385++B0398++B0436- - 8

0500++H0531.-+BO53+ Had1 OBOTH 230+ BALT BEaBAAFY ++H1095+B1002H0796+-+B1036++804
83++B0748++HO0 ++Bl ol s-.- HO754++H0710 y- - -
Al though this i nveEl"gBH h§s 1bsee?f1 dE*éBJr?% PHEIRGGre V6f VA Her? eéllter

enbodi ment, otdrgt eafodictdnns deppacentin o atera®®eof watdi nar ypskifefred t he
art are al so Vidd¥dimkhe S€opge qfnven?eﬁoﬁefcenber 2002 WD 00/ 0026

PCTNS99114286 23 t .S_inventi,on. _Accordin the scope of t Lavention is
i ntended t& be defi gBrSnI BY t e %’Traﬁpr?f%f'&gt Yo ofF  *B% %glééﬁﬁera
24 d ai ns extraction device illustrated in Figqure 1 in an assembled

state; and
Figure 3 1is a cross-~sectional view of the filter and
extraction device illustrated in Figure 1.

10 Description of the Preferred Embodiments

With reference +to Figures 1-3, a filtration and
extraction device 10 constructed in accordance with a
preferred embodiment of the invention will now be described,
The filtration and extraction device 10 includes a pliable

15 tubular bddy 12, a cap assembly 14, a support assembly 16,
and a filter assembly 18. The filtration and extraction
device 10 is a simple, one-piece, manual apparatus that
provides a sample directly to an analytical assay method and
eliminates the aforementioned centrifugation step.

20 In use, a user adds a biological fluid to the tubular
body 12, seals the tubular body 12 with the cap assembly 14,
and squeezes the tubular body 12 with one’s fingers, causing
the fluid to pass through the filter assembly 18.
Particulate matter in the biological fluid is retained by

25 the filteﬁ assembly 18 for further processing, if desired,
and clarified liquid is expressed from the device 10 for
further processing and/or analysis if desired. If
extraction' of an analyte of interest from the particulate
matter is desired, the device 1is uncapped, one or more

30 reagents are added to the tubular body 12, the tubular body
12 is capped 14, pressure is applied to the tubular body 12,
causing the one or more reagents to contact the particulate
matter retained by the filter assembly 18 and the extracted
analyte to be expressed from the device 10, if present.



1. Afiltration and extraction device, conprising: a pliant body having an
open top end, and an internal wall defining an inner chanber; 5 a sealing
" mechani sm adapted to seal the open top end of the body: a&6&esemher2002¢er
assenbly including at |east one filter; and a support assenbly carried by
the body, the 10 gradient filter assenbly supported by the support
assenbly, whereby the pliant body being adapted to be squeezed by a user's
fingers so as toWMOR9AP265 a positive pressure in said chanber sURGI/EIIYI284 o
cause a fluid in said chanber to flow through said filter assenbly. 15 2.
The device of claim1, wherein the body is tubular. 3. The device of claim
1 or claim2, wherein the body is made of PVC. 4. The device of any one of
t he precedlng clainms, 20 wherein the body:V%cIudes arigidring at the top
end. 5. The device of any one of the preceding clains, wherein the body

i ncludes an open b%ﬂ@mmqaéngoapeﬁmq e@s§ﬁn@:’¥?ff‘%zc@farl.'le%glb\énhhﬁabOdy

near the open ]l?ottom end The devi ce, of geone 0 rece

25 wherein t hel®EFFi%y Y%]c]ha?ﬁsm raeatuuianghedy. 17 - f*FHEhﬂEvF-B@lB Xl &im
6, wherein thetspa¢nd@ameas wheee ofhedPV@pandsesbayt b4 hied Ioxatled, badgi a 26

December 2002 Bét&m Thadeyggce :@a@”%h@?é‘ Ofhd h%uBg%‘iEd'QQsé}J\@i ein
t he support an incl ude$ nozzl e adapt ed i spense sal f-I UI d rom
sai d device® 91° dew%emﬁf'narb?tﬁﬁéo’éf clhﬁé‘bEFe(?é‘dl h@ defiipgd PXhEPRI n

t he support assem)ﬁ;pn N deX? ,a an rupplear pacanedyv eheufidtiert hakesbppolss
said filter asggably. 15%: Therdeykcanaf clai ag?emyﬂ}erghn th@xaéurlp%hor

i ncl udes a pl urallty adi al support ribs that pport _sal

assenbly. 10 1%3hamper d%QIIJa%S of ¥R u’B‘?’letB?tt hé ﬁliéﬁédltﬁg adilgpnsSuEfietenrh t he
support assenbpyessicteudes &ef liatporeetiomesutfacehémbest andibyy tie deerte in

an upri ghtldJOSfiﬁé&sonsa fﬂkf%tt S d aseolaglcaTbelsiam&e £ wényt%g@{ EH@
precedi ng cl ai I'S

ort  assemb
material. 13. gﬁé %Fe\ﬁscféa h@ Hr’légg‘ﬁ tﬂ%m?)?]é‘t?edi"’ﬁg eﬁs as\?\’ﬁ@#gYnWhe
filter assenbl Jh¢ ncdiuddsira pgdxe slze itshatmadgnges faons@Xts t pldabiler oR¥C 14.

The devi ce of Wlﬁl@xy@fchﬁbﬁl@é)eCQQbﬂﬁ?d ai fidwevdk WEE €y 15 hepat rka_ga§1y0ne
filter is made o nat.eri al glected
pyl

om the group consisting
pol ysul fone, nYASH Y6 pPs Ras CEH{J]re(r)gs Ihnd el 1Bfitos& QEet 311@1135
The devi celof maemisd sofmayhbe pueeddi r'igueclPé[ﬁrrﬁubmn@rm reqes ruidedernfiscut

hydrophilic. 2t .1e F{?Qh@e%hﬁgl@{eﬁ)td)%@.l‘étv the 9f6§r§%ﬁgr{t9.dh|e@|ng‘ies%§é ein
filter assenblé(hl ncl.u a _si n t&@rg% % Mcl ter. . I 26 Dece 2002 26
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17. The device 0 te’r St écsvd‘l tive pore size of the filter
is in the range of ED’CGQSt Preferahivresed as. thenanaferied dbra@peofvbutar
,claims 1 to lisdgvier ejekalibe fitl ierimd.geemily, i pehddins audilliaple, hemegeneous

filt 5 4 t t t
lters Bfﬁér? ci% Y\Qezq{( B;e.oéér{}#aetrl%l%a\“ gl,gdas@agﬁgr en cﬂ%%ﬁifgl Je

and the nulti s stacKed so aftil
is |located bel ¢EF flfP?%?s wi Ehe a Pakgetalyor &5 si Eéa Ji@ Tﬁe C@é\?ir@étb?ncl ai m
18, wherein a dicusniorgtann]lO creckiage ispliochhed ketweamoh | éxggasure to

heat, biological f£fluid, extraction reagents, diluents or
other chemical solutions. Biocompatible means the material

25 will not bind biological materials from a solution, affect
the stability, functionality, or conformation of a
biological material upon contact with that material, or in
anyway contaminate the biological solution with components
that leach from the material in the biological solution.

30 Stable means that the material retains all of the above
characteriistics for years at .room temperature. The
inertness and biocompatibility of th‘e tubular body 12 allows
a wide range of biological fluids to be processed in the
device 10.

35 The cap assembly 14 includes a pliable sealing cap 32
attached to an annular support cap 34 by a hinge 36. The



20. The device of any one of the preceding clains, wherein the filter
assenbly includes a periphery that is flush with the internal wall of the
"body. 21. A method for filtering a biological fluid havi 48 Deseperi2002 at e
matter and |iquid and extracting one or nore analytes fromthe particul ate
matter, .the nmethod conprising: providing a filtration and extracti on device
havi ng the construction set out in any one of the preceding clains; 20
addi ng the bi ol oYyPO&PO26] ui d to t he chamber through the open t di§T&{$89/14286
closing and sealing the top end with the sealing nmechani sm squeezing the
pliant body so that a positive 25 pressure is inparted to the chanber
sufficient to cause the biological fluid tq flow through the filter
assenbly so that the particulate matter i 411 et ai ned by the filter assenbly
and the liquid is expressed fromthe device; unsealing and opening the top

end of the body, 1 g3at NEubsERAENLap 03k he phanelgd hpsi0h-£ he
open top end; %%%ﬁ%gggﬂlﬁ g%bergﬁgg%aénguéqueezh% ?Ee SI i ant t()Jer:Iy SO 3t:hat a

posi tive pressjcl’?:éecitsi"r“nﬁ&i?%‘a % & FYCcRahBE2Sufficient to cause the at
| east one reagent thhef| egatlingugleapail 82f i Lheludssendbhy sonbthat thimon2s or

nmore anal ytes é&%dn'&‘in@aral | £t M SEIRERE! sun®el %rrté%he%dly t he @ip | gast
device for a further

one reagent_ and expresseéd therewth fromf{he

di agnostic %ss%t‘?ﬁsh%(ﬂ?mﬁt}ewq?@rrh&mo QCI ai m 21, wherein the biol ogical
fluid is urine. 1_0 23, a_'ﬁm@lngt h@dpgrt_ctap rrBQl_ioclcdiasi mQZ@nnhba_nei nin h&4 one
or nore anal ytgsey sy acédﬁlf)a@'a%zf?e%@&%r isde aRt abeed byepnihy amydhavind adhe
nmet hod of claim?21 or (il gl m 2Z, wherein the gne 0 :}%{e, anal ytes is a
protein from tHPGuMELcAPr ARF| 23 5L YIEINGVEEBPRG é}% Hiigh 28Ut 2R ¥t hod

of claim 21, wh2raidanhénpertwall dt3e matter includes a virus that the one
or pPrela?ﬁigges ;%\Q&b&é?&?ggfSQn%iEE%mﬂEQ%?H$£PPP Al RAdD 2he VBEr €A the
particul ate er. i'ncl.udes bacterjia tha e ‘one Qr nore an es is
extract ed fron%émﬁ’{ e THAHEE f)%éfl i?rﬁaﬁg,l? u&ﬁ‘ﬁ%’rc%lﬁé'l Wﬁlﬁﬁgd?’bééﬁg?hg
the at |east ohee rdagedt iatdniedtiqyl @oldsd cbnami zeryl o magerinds The
different anal yigss 25y38c ThagmBuhgdoviddd adtNrdheskUnhBekuppsttidifigthe
detecting the resen&:ezé)fofn ana,tI:Lyt e]ﬁg:x X S‘iq fra%Q tiglerge\élscgegﬂrr]]gq 8¢
di agnostic pro TUUTE el et etff’?rorﬁut e S)roa'p consi'sti n& of
radi o- i nmifoasehs cappBidcal i munoassay, enzyme 26 Decenber 2002 28
i Irnrmnoassay, nucl eimeatainehﬁaalal E%ﬂ’w% Qﬂ-ip mera'ésliuaisneﬁseneae agl end fage
pl . asnmon resonance. 29. e net.hod.,o Lm Cfurt I K I S} &g
t he expressed T qtg}?edztiu Y2 di é’é’r%sglzcarﬁét ﬁé% %%?gdé er m‘fhfnggég?hggl#e}lsé;nce
of an anal yt e.oB0otheTheutfst howeiand & tn IBtspHdrei Figike Sish VY, aRH nfPat
| east one reag@ierd wallhe sehagbehet hhnbghotdrhaiReBot apuerd themMhheeswandi ng
a proteasgExtyacyon headab, iy t heaghapper { Bhauohethe OPGnG0PsgNd; s and
addi ng an al kal1ne 10 _detergent_ extraction reagent to,¥ e Cran%)gr hr ough
the open top eEieFRPl¥neREMACAeB G (e FHPPafrtOHFT st that? a®hothe i ve
pressure is inpantled tlodshe 1ehamber safdlichiegphobe gewsesshe wagemnslan
}‘! ow tlhrougﬂ Sﬁ%&efs'slegffn?essgnﬁgxd.ﬁ HESEh £:15y ldazteerxforfgq:wefrzch%_ieaf Q§eRDr €
i popol ysacharyi de ana s frgm one_ or re retaine anydi a
ni cr oor gani sme-HRY tg'&?p%é’zfzﬁnlghé?eﬁ}ﬂ?‘f%% t t?é‘edéihe 9%1?“‘q¥genﬁ€t AbLEBf
cl ai m 24, 2fherdien ¢cdmposieepsobfaddiengexticeed8i one. xeagédhert shehehehdwder
through the opg{eAtaRs8NG 20 cRTRpLE 881 fAdy, NJoan calikal icigmdei&r a8Bbcts.
extraction re eFt fo %h . Chanber through t.he olgen tog,efd, and vvher%n
squeezi ng theazgl gt 1§ aglg% PFRFeES pBEYt i prietsBPESHRYE mb&r B S o B e
chanber suffi cdamlico rdagsé 4t e rdwgemnterdorf 26w t Hiteugh el ddlilY 1% of
assembly 25 regid tihrd? @¥eBahh0800ks0RRsOd BT €h@Ndhyd £SwdTOMDNGE OFhdIDr €
retaineal i s381413,99990" 095384 MLSL COLAAN ST A PRELSLRL. ! BeLRlag rom
46 may be chemically welded to the acrylic ring 54 in the

aforementioned manner.
When capped, the undersides of the frustoconical sunken
portion 40 and annular rim 38 of the pliable sealing cap 32
35 form a sealing mechanism with the inner wall 53 of the inner
overhang 50. This ensures a complete seal in the cap



32. The nethod of claim 21, wherein the extraction reagents and dnal ytes

_are expressed into a first extraction 30 container and a_second extraction
contai ner, the method further including addi ng a pr ot eas&6 Beceaber 3002

r eagent to the first extraction container for extracti ng one or nore 26

Decenber 2002 29 anal ytes and a neutralization reagent to the first

extraction container, and adding a neutralization reagent to the second

extracti on cont ave0/00288. The net hod of claim 21, further i nclREIVYRY/H286

detecting the presence of the one or nore analytes in the respective

extraction containers using respective optical immunoassay diagnostic
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pyZ" 00/3‘*&'() > "/Eghe() i 111G 610 i h
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concave upper surface 74 and a downwardly extending nozzle

80. The nozzle B0 terminates in the annular recess 77 and
includes an outlet port B82.

The single-piece support assembly 16 is made of an

20 acrylic material and is preferably bonded to the tubular

body 12 by the aforementioned cyclohexanone process. This

bonding may occur between the outer wall 68 of the inner

overhang 64 and the inner wall 22 of the tubular body 12.

This bonding may also occur between the bottom end 28 of the

25 tubular bddy 12 and the upper surface 59 of the annular base

56, between the outer overhang 60 and the inner overhang 64.

The rigidity of the support assembly 16 gives the bottom end

28 of the tubular body 12 stability and support. The flat

bottom surface 58 of the annular base 56 allows the device

30 10 to stand upright without user assistance on a flat

support surface.

In a preferred embodiment, the filter assembly 18

includes a single circular gradient filter or membrane 84.

The preferred filter 84 1is sold under the name BTS-16 Memtec

35 membrane by the US Filter Co. of San Diego, California. The

membrane is a gradient membrane with an effective pore size
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of 0.69 to 0.87 microns. The membrane has sufficient
tensile strength to withstand the positive pressures
required for filtration and processing without tearing. A

gradient filter means that the size of the pores decreases
5 from the itop of the filter 84 to the bottom of the‘filter
84. In other words, the pore size at the top of the filter
B4 is greater than the pore size at the bottom of the filter
84. The gradient nature of the filter 84 allows for the
flow of samples across the range of types, i.e., clear to
10 turbid, while ensuring the capture of the particles of
interest. A number of filter materials that are effective
for this purpose include, but not by way of limitation,
polysulfones such as Memtec, nylon, poypropylene, and
cellulose, particularly cellulose acetate. The filter 84
15 should be hydrophilic or treated to be hydrophilic to reduce
the non-specific capture of biologicals of interest, i.e.,

analytes on the filter 84 during processing. The
hydrophilic nature of the filter 84 also ensures that the
filter 84 wets well during processing. The suitable pore

20 ranges for the filter is 0.5 microns to 4 microns. The type
of filter 84 and pore size used depends on the particulate
matter one wants to retain. The pore size can not be so
small that it would clog the filter 84, but the pore size
must be small enough to capture the particulate matter or

25 organism and prevent fluid flow through the filter when no
pressure 1s applied by the user.

Before bonding the support assembly 16 to the tubular
body 12, the filter assembly 18 is sonically welded to the
support 72. When the support assembly 18 is attached to the

30 bottom 28 of the tubular body 12, the periphery of the
filter assembly 18 is sealed flush with the inner wall 22 of
the tubular body 12, inhibiting the collection of liquid
between the periphery of the filter assembly 18 and the
inner wall 22. The underside of the filter assembly 18 is

35 supported on the radial support ribs 78, raised slight above
the top of the outlet port 82. The concave upper surface 74
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of the support 72 provides support to the filter 84 when the

filter 84 sags due to positive pressure being imparted to

the chamber 24. The support provided by the support ribs 78

and concave upper surface 74 is important for inhibiting
5 tearing of the filter 84 under pressure. )

In an alternative embodiment, the filter assembly 18
may include a stack of filters that mimic a single gradient
filter. The filters each have a different, homogeneous pore
size and are arranged so that a smaller pore size filter is

10 placed below a larger pore size filter. This type of
arrangement prevents clogging in the £filter assembly 18,
while allowing for the retention of the particulate matter
of interest. To prevent vapor lock between the filters, a
layer of nylon woven material sold under the name Tetko

15 nylon (3-20/14) by Tetko, Inc. of Depew, New York is
inserted between the filters. This inhibits restricted flow
that may occur as a result of vapor lock between the
filters.

In alternative embodiments, the filter assembly 18 may

20 include a single filter having a constant pore size, a stack
of filters having the same pore size, or a stack of filters
generally mimicking a single gradient filter, e.g., filters
stacked so that from top to bottom they generally decrease
in pore dize with occasional adjacent filters having the

25 same pore size.

The filtration and extraction device 10 will now be
described generally in use. A user first ensures that the
sealing cap 32 is removed from the top 26 of the device 10.
Next, the user adds a biological fluid to the chamber 24

30 through the opening 45 at the top 26 of the device 10. The
opening 45 is sufficiently wide to allow a fluid to be
easily added to the device 10.

As used herein, the term biological fluid is defined as
a fluid containing cells, viruses, yeast, and molecules of

35 biological origin or portions thereof, and may include
urine, bladder washings, c¢oelon washings, sputum, blood,
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spinal fluid, tears, nasal secretions, vaginal secretions,

or fluid from the respiratory, alimentary, circulatory,
reproductive or other body systems.
It will readily understood by those skilled in the art
5 that the device 10 may be applied to fluids other than
biological fluids for filtering a liquid from a solid
material. The device 10 may also be used for further
processing of the solid material. ‘
The tubular body 12 is sealed by generally aligning the

10 sealing cap 32 over the top 26 of the tubular body 12 and
pressing ¢n the top of the sealing cap 32 with one’s thumb
so that the frustoconical sunken portion 40 of the sealing
cap 32 snaps into the annular support cap 34, near the top
26 of the tubular body 12.

15 It should be noted, the flat bottom surface 58 of the
annular base 56 allows the device 10 to be conveniently
supported . in an upright position on a flat support surface
without uger assistance. This is desirable when adding a
fluid to the device 10 or in between procedural steps.

20 Next, the biological fluid is filtered and expressed
from the device 10. This is accomplished by applying one’s
thumb and adjacent finger(s) on opposite sides of the
exterior wall 20 of the tubular body 12 and squeezing the
pliable tubular body 12. This action imparts a positive

25 pressure in the interior chamber 24 of the tubular body 12
that is sgufficient to cause the biological fluid to flow
through the filter assembly 18, causing particulate material
to be reLained by the filter assembly 18 and resulting
clarified 1liquid to be expressed out of the device 10.

30 through the nozzle B0. The flow out of the device 10 is
based on the biological fluid composition, the filter pore
size, and the amount of pressure that can be generated by
the fingers of the user when squeezing the tubular body 12.
It is believed by the inventors that only a few psi are

35 required to express the sample. Thus, the method of using
the devicé is fairly gentle in its processing requirements.
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The length of the device 10 is based on allowing sufficient
exposed tubular body 12 for a user’s fingers to grasp the
device 10 between the cap assembly 14 and the support

assembly':16. If the tubular body 12 is too long then
insufficidnt pressure is generated to express the full range
of biological fluid types. The only limitation on the

length and shape of the tubular body 12 is the ability to
generate sufficient positive pressure in the interior
chamber 24 by hand squeezing the device 10.

As used herein, the term particulate material may be
any solid material which is separated from its liquid
solution. Such materials may include inorganic sorbant
materials such as talc and charcoal as well as glass beads.
The solid material may also be organic in nature such as

sepharose, microcrystalline cellulose, macroaggregated
albumin and so forth. The materials may contain ligands
such antibodies, antigens or haptens. Other particulate

materials;include, but not by way of limitation, bacteria,
viruses, yeast, «cells, cell fragments, large chains of
nucleic a¢ids, microorganisms, fragments of microorganisms,
and large biological complexes. Microorganism is meant to
include the entire microorganism or various forms or
fragments the microorganism may undergo during its 1life
cycle.

If all of the biological fluid is not removed from the
interior c¢hamber 24, the sealing cap 32 may be removed by
pulling on the tab 42 with one’s fingers with sufficient
pressure to remove the cap 32. This allows air to enter the
chamber 24. The device 10 is then' re-sealed and pressure
re-applied. This step can be repeated until all of the
biological fluid is expressed from the chamber 24.

The nethod of use may end at this point if all that is
desired is filtration to produce a clarified 1liquid for
further aﬁalysis of the liquid such as through a diagnostic
method for determination of the presence or amount of one or

Y
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more analytes in the liquid. The device may simply be
discarded in an appropriate biochazardous waste container.

However, if extraction of analytes from the particulate
matter is desired for use in a further diagnostic assay

5 method, the method of use of the device 10 also includes an
extraction procedure.

As used herein, analytes may be antigens, antibodies,
receptors, ligands, chelates, proteins, carbohydrates,
enzymes, polysaccharides, lipopolysacharrides, nucleic

10 acids, DNA, RNA, ©pesticides, herbicides, inorganic or
organic gompounds or any material for which a specific
binding reagent may be found.

Accordingly, the next step is to remove the sealing cap
32 from the top 26 of the tubular body 12 by pulling on the

15 42 of the sealing cap 32 with one’s fingers. One or more
extraction reagents are then added to the interior chamber
24 of the tubular body 12. The type of extraction
reagent(s; used depends on the analyte(s) of interest.
Examples of extraction reagents that could be used, but not
20 Dby way of limitation, include protease extraction reagents,
alkaline detergent extraction reagents, lipase extraction
reagents, acidic extraction reagents, alkaline extraction
reagents, reducing extraction reagents, oxidizing extraction
reagents, .and organic extraction reagents. One skilled in
25 the art woéuld know what extraction reagent(s) to utilize to
extract a.desired analyte or analytes from the particulate
matter. The top 26 of the device 10 is then capped, and
positive pressure is imparted to the inner chamber 24 by
squeezing .on the exterior 20 of the pliable tubular body 12.
30 This causes the one or more reagents to contact the
particular matter retained in the filter assembly 18,
breaking down the particulate material, if present, so that
an analyte or analytes of interest are removed and the
remaining particulate material greater than the pore size of
35 the filter assembly 18 is left behind in the filter assembly
18. Siﬁultaneously, the one or more reagents and
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analyte(s), if present, are expressed from the device 10
through the nozzle 80, into one or more extraction tubes for
further extraction or diagnostic assay. The filtration and
extraction device 10 is then discarded.

5 Examples of diagnostic assay methods include, Bht not
by way o¢f limitation, radio-immunoassay (RIA), enzyme
immunoassay (EIA), fluorescent methods, chemiluminescence,
surface plasmon resonance (SPR), optical immunoassay (OIA),
spectroscopic methods, microscopic methods, and nucleic acid

10 amplification methods. The number of extraction tubes
depends on the number of analytes that are being tested for
and the amount of extraction reagents used.

The filtration and extraction device 10 of the present
invention is a simple, disposable, one-piece manual device

15 that delivers a clarified biological 1liquid and/or one or
more different analytes directly to an analytical method
without thé need for centrifugation. Extraction of analytes
from particulate material retained in the device 10 can be
accomplished in the same simple device 10, without the need

20 to re-suspend and transfer particulate material from a
centrifuge tube to an analysis tube. The device 10 also
separates analytes from other larger particulates,
eliminates the need to re-centrifuge or filter an analyte
and particulate solution prior to analysis. Non-

25 centrifugation manual filtering devices such as syringe-type
filtering devices have been developed, but suffer from the
drawbacks mentioned above in the background section of the
invention.

An egemplary use of the filtration and extraction

30 device 10 !of the present invention will now be described
with urine as the biological fluid and a component or
elementary body of Chlamydia trachomatis (lipopolysacharride
(LPS)) as the analyte to be extracted from the retained
particulate matter, i.e,, Chlamydia organisms. First, one

35 milliliter of urine is removed from a collection cup and
transferred to the filtration and extraction device 10. The
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device 10 is capped, and the urine is expressed from the
device 10 into an appropriate waste container by squeezing
the exterior 20 of the pliable tubular body 12. The device
10 is thén opened and two drops of a protease extraction
reagent sdld under the trademark Chlamydia OIA Reagen£ 1A by
BioStar, Inc. or Boulder, Colorado is added to the chamber
24, The device 10 may rest in an upright position on its
flat bottom surface 58 on a bench top while the reagents are
added. The Reagent 1A is followed by the addition of 6
drops of an alkaline detergent extraction reagent sold as
Chlamydia Reagent 1B by the BioStar, Inc.. The device 10 is
capped and the combined extraction reagents are expressed
from the device 10 into an extraction tube by squeezing the
exterior 20 of the pliable tubular body 12. Once all the
reagent 1is expressed from the device 10, the device 10 may
be discarded into an appropriate biohazardous waste
container. Subsequently, 6 drops of neutralizer sold as
Reagent 2 by BioStar, Inc. may be added to the sample in the

extraction tube to neutralize the sample. By “neutralize”
it is meant the addition of a buffer system which achieves a
final pH range from 6.0 to 8.0. The sample 1in the

extraction tube may then be analyzed for detection of the
Chlamydia itrachomatis analyte (LPS) using a test procedure
such as the CHLAMYDIA OIA test procedure by BioStar, Inc.
Another exemplary use of the filtration and extraction
device 10 of the present invention will now be described
with urine as the biological fluid and two analytes,
components of Neisseria gonorrhoeae (outer cell wall) and
Chlamydia :trachomatis (LPS), as the analytes to be extracted
from the J::'etained particulate matter. First, one milliliter
of urine i:s removed from a collection cup and transferred to
the filtration and extraction device 10. The device 10 is
capped, and the urine is expressed from the device 10 into
an appropriate waste container by squeezing the exterior 20
of the pliable tubular body 12. The device 10 is then
opened and 210 microliters of alkaline detergent extraction

3
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reagent sold as Chlamydia OIA Reagent 1B by BioStar, Inc. is
added to the chamber 24. The device 10 is capped and 50
microliters of extraction reagent is expressed from the
device 10 into an a first extraction tube for determination
5 of the Chlamydia trachomatis analyte (LPS) and 100
microliters of extraction reagent is expressed into a second
extraction tube for determination of the Neisseria
gonorrhoeae analyte (outer cell wall). Once all of the
reagent is expressed from the device 10,  the device 10 may

10 be discarded into an appropriate biohazards waste container.

In the first extraction tube, 14 microliters of
protease extraction reagent sold wunder the trademark
Chlamydia OIA Reagent 1A is added to the sample, and allowed
to incubate for approximately two minutes. Subsequently, 50

15 microliters of neutralization reagent sold as Reagent 2 by
BioStar, Inc. is added to the sample, and then the resulting
sample is analyzed in a Chlamydia assay, preferably optical
immunoassay, for detection of the Chlamydia trachomatis
analyte (LPS).

20 In the second extraction tube, 87 microliters of
neutralization reagent sold as Reagent 2 by BioStar, Inc. is
added to the sample, and then the resulting sample is
analyzed in a Neisseria gonorrhoeae assay, preferably an
optical immunoassay, for detection of the Neisseria

25 gonorrhoeae analyte (outer cell wall).

The following is a table demonstrating data from the
processing of 42 positive Chlamydia male urine samples.
Samples were tissue culture positive based on a urethral
sample. One milliliter of wurine was filtered in the

30 filtration and extraction device 10 of the present invention
and one milliliter of the same urine sample was centrifuged
to pellet the elementary bodies and cells in the sample.
The method of filtration and extraction was the same as that
described above for extraction of the Chlamydia trachomatis

35 analyte, and the assay method was the CHLAMYDIA OIA test
procedure by BioStar, Inc. The centrifuged sample was
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resuspended in extraction media and then processed in the
CHLAMYDIA OIA test procedure. Tissue culture is considered
the best means for identification of the chlamydia
infection. The filtration and extraction device 10
(30/41=73.1%) performed very comparable to the conventional
centrifugation method (32/42=76.2%) in the recovery of
Chlamydia from a positive urine sample.
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Specimen # Filtration and Centrifugation
Extraction Device Result

B1009 ¥ -

B1024
B1038
5 B1096
B1121
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B1234
B0389
B0431
10 B0495
B0508
B0525
B0529
B0721
B1017
B1035
B1058
BO3BS
B0398
B0436
B0509
B0531
B0535
B0O719
B0742
B0773
B1674
B1045
B1002
B0746
B1036
25 80483
B0748
B0760
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B0570
[ B1034
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BO710
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Although this invention has been described in terms of
a preferred embodiment, other embodiments apparent to those
35 of ordinary skill in the art are also within the scope of
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this invention. Accordingly, the scope of the invention is
intended to be defined only by the claims that follow.
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Claims

1. A filtration and extraction device, comprising:

a pliant body having an open top end, and an

internal wall defining an inner chamber;
5 a sealing mechanism adapted to seal the open top

end of the body:

a gradient filter assembly including at least one
filter; and

a support assembly carried by the body, the

10 gradient filter assembly supported by the support assembly,

whereby the pliant body being adapted to be
squeezed by a user's fingers so as to impart a positive
pressure in said chamber sufficient to cause a fluid in said

chamber to flow through said filter assembly.

15 2. The device of c¢laim 1, wherein the body 1is
tubular.
3. The device of claim 1 or claim 2, wherein the body

is made of PVC.

4. The device of any one of the preceding claims,

20 wherein the body includes a rigid ring at the top end.

5. The device of any one of the preceding claims,
wherein the body includes an open bottom end and the support
assembly is carried by the body near the open bottom end.

6. The :‘device of any one of the preceding claims,

25 wherein the seélinq mechanism is a sealing cap.

7. The device of claim 6, wherein the sealing cap 1is
made of PVC and is attached to the body.
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8. The device of any one of the preceding claims,

wherein the support assembly includes a nozzle adapted to

dispense said fluid from said device.

9. The: device of any one of the preceding claims,
5 wherein the support assembly includes a circular, concave

support that supports said filter assembly.

10. The device of <claim 9, wherein the support
includes a plurality of radial support ribs that support
said filter assembly.

10 11. The device of any one of the preceding claims,
wherein the support assembly includes a flat bottom surface
for standing the device in an upright position on a flat

surface.

12. The device of any one of the preceding claims,

15 wherein the support assembly is made of a rigid material.

13. The device of any one of the preceding claims,
wherein the filter assembly includes a pore size that ranges

from 0.5 to 4 -microns.

14. The device of any one o0of the preceding claims,
20 wherein the at least one filter is made of a material
selected from the group consisting of polysulfone, nylon,

polypropylene, cellulose, and cellulose acetate.

15. The' device of any one of the preceding claims,

wherein the filter is hydrophilic.

25 16. The device of any one of the preceding claims,

wherein filter assembly includes a single gradient filter.
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17. The device of claim 16, wherein the effective pore

size of the filter is in the range of 0.69 to 0.87 microns.

18. The device of any one of claims 1 to 15, wherein

the filter assembly includes multiple homogeneous filters

5 with at least two of the filters having a different pore
size, and the multiple filters stacked so that a filter with

a smaller pore size is located below a filter with a larger

pore size.

19. The' device of claim 18, wherein a woven nylon

10 membrane is located between filters.

20. The device of any one of the preceding claims,
wherein the filter assembly includes a periphery that is
flush with the internal wall of the body.

21l. A method for filtering a biological fluid having
15 particulate matter and liquid and extracting one or more
analytes from the particulate matter, the method comprising:
providing a filtration and extraction device
having the construction set out in any one of the preceding
claims;
20 adding the biological fluid to the chamber through
the open top end;
closing and sealing the top end with the sealing
mechanism;
squeezing the pliant body so that a positive
25 pressure is imparted to the chamber sufficient to cause the
biological fluid to flow through the filter assembly so that
the particulate matter is retained by the filter assembly
and the liquid is expressed from the device;
unsealing and opening the top end of the body;
30 adding at least one reagent to the chamber though
the open top end; and
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squeezing the pliant body so that a positive
pressure 1is imparted to the chamber sufficient to cause the
at least one reagent to flow through said filter assembly so
that the one or more analytes from the particulate matter
are extracted by the at least one reagent and expressed
therewith from the device for a further diagnostic assay
method.

22. The method of claim 21, wherein the biological

fluid is urine.

23. The method of claim 21 or claim 22, wherein the
one or more analytes is a lipopolysacharride obtained from
Chlamydia.

24. The method of claim 21 or claim 22, wherein the
one or more 3analytes is a protein from the outer cell wall

of Neisseria gonorrhea.

25. The method of claim 21, wherein the particulate
matter includes a virus that the one or more analytes is

exXtracted from.

26. The method of claim 21, wherein the particulate
matter includes bacteria that the one or more analytes is

extracted from.

27. The method of claim 21, further including
dispensing the at least one reagent into multiple test

containers to test for different analytes.

28. The method of claim 21, further including
detecting the presence of an analyte expressed from the
device using a diagnostic procedure selected from the group

consisting of radio-immunocassay, optical immunoassay, enzyme
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the expressed liquid in a diagnostic method for determining

5 the presence of an analyte.

30. The method of claim 23, wherein the step of adding
at least one reagent to the chamber through the open top end
comprises adding a protease extraction reagent to the
chamber throuéh the open top end, and adding an alkaline

10 detergent extraction reagent to the chamber through the open
top end, and

wherein squeezing the pliant body so that a

positive pressure is imparted to the chamber sufficient to

cause the reagents to flow through said filter assembly

15 results in extraction of one or more lipopolysacharride

analytes from one or more retained Chlamydia microorganisms

and expression thereof from the device.

31. The method of claim 24, wherein the step of adding

at least one reagent to the chamber through the open top end

20 comprises adding an alkaline detergent extraction reagent to
the chamber through the open top end, and

wherein squeezing the pliant body so that a

positive pressure is imparted to the chamber sufficient to

cause the reagents to flow through said filter assembly

25 results in extraction of one or more analytes from one or

more retained Neisseria gonorrhoeae microorganisms and

expression thereof from the device.

32. The method of claim 21, wherein the extraction

reagents and analytes are expressed into a first extraction

30 container and a second extraction container, the method
further including adding a protease extraction reagent to

the first extraction container for extracting one or more
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33. The method of claim 21, further including
5 detecting the presence of the one or more analytes in the
respective extraction containers using respective optical

immunoassay diagnostic procedures.



