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Early detection of infectious micro-organisms in water sources can thus significantly

reduce risks of outbreaks of certain infectious diseases, or biological terror attacks.
Detection of microbial cells in fluids also has various other applications, such as clinical

assaying and air quality control or monitoring.

[0004] There are known techniques for detecting micro-organisms in water samples
or human specimens. As the potential content of the target cells in a sample solution is
usually not high enough to permit detection, the sample solution is typically concentrated
before analysis. The concentrated sample is analyzed by various assaying techniques to
detect the presence or the amount of the target microbial cells. Example techniques for

assaying immunological cells include immunofluorescence (IF) and enzyme-linked
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surface for capturing a specific type of cells, it may not be suitable for detecting other

types of cells, nor can it be used to detect multiple types of cells simultaneously.

[0007]  Sato discloses a technique in which polystyrene beads are introduced into a
microchannel on a microchip and are retained by a dam in the microchannel. Antigens
are adsorbed on the surfaces of the beads. Antibodies conjugated with colloidal gold are

fixed on the bead surfaces by antigen-antibody binding. Free antigens are washed out and
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colloitlilgokbtiing tovthy bead surfabes vie thei antigenaantibpily ceraplan argibenay

eSS B e gL
discu gdéaﬂr?g "96DARD Ghis W t sEhRGohRURSvBRkS. Farseptd.gen.

ondl'y, as di scussed above, sone antibodi es” may not
conceh@ativpnavfithegmanmpld inay stdbbe fequizetbasrtbis dechniqup mayaqtiwetk welk e

when HiecapibLo o e P daY cogeripgoh: e AibodE talhad e
throug}! g gﬁé}&;}&ﬁh&%ﬁﬁ}ut BahgbsHd 1y dR! Mtipas Secondty, s BRAIsEH

vance of introducing it into the m crochannel.
above| QOEB3ntibhdiss mah opichave antigene that ean hepdserbed o therhsad siyface

., and ratus for rapi.d detecti .
or it P BEBETHAE o Y oS S Dot ebisee pf
antibodl-cBi16Er SN cnjiRte Ik t@B%b:teg?@&d iieadvianee fapasdicaigyit mio the
si mul t aneousl y. SUMVARY HE | NVENTI ON [ 0009] An
microghsahglt e can be detected using a filter that traps the
anal yte but all ows passage of signal produci ng nenbers

A I _ |
[0008{] A Zt'Iéh‘rf]lg,lnn)l}?rg ?&% I.#el?l%} i fipréd ﬂlahéd“ﬁg@mlhﬂéhﬁ forl@pfiet ect

urd carrying the signal producing
detectivardfanalyies. THeeon atshracegdhfdre appdratys suifabletfhedeiectioptod i s

trapped_at _the filter one si gnal oduci ng nenbers
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no analyte is trapped, the signal produci ng nenbers
will pass through the filter. Thus, a signal produced

SUMMARY'OF THIR BEVESITION  pr oduci ng nenbers at the filter
can indicate the presence or anmount of analyte trapped

by the filter. The analyte nmay be trapped at the
[0009]i | L& ar¥yte EaT bedettpidausingasRiitergha timpstihe anglptedt blidowy
containing the anal yte through,tgf fil er.“[O%lg%
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will p&8 tfoG¢h the e 6186 tal sBFhab BodBEd by the trapped signal producing
members at the filter can indicate the presence or amount of analyte trapped by the filter.
The analyte may be trapped at the filter by, for example, passing a sample potentially

containing the analyte through the filter.

[0010]  Advantageously, it is not necessary to pre-concentrate the sample as the
analyte can concentréte at the filter when the sample is passed through the filter. Since no
or little analyte in the sample will be lost and the analyte can accumulate at the filter, the
analyte concentration in the sample does not need to be high. The detection can be

performed in less time than many conventional techniques. Further, since more than one



performed in less tinme than many conventiona
techni ques. Further, since nore than onesignal

worodwse1wy nmenbers may attach to the anal yte, BCGIER004/000339

strength and hence detection sensitivity can be high.
It is also | ess expensive to prepare a carrying fluid
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specifically attach to the analyte, the filter adapted
for trapping the analyte while all ow ng passagfe of
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membeisafallet iﬁ%lz%ﬂﬁdryﬂhe afidlytp padi hibsing hifinity ltd gpecificAlil ﬁ}achrho the
anot her aspect of the jnvention. there is provi hed
analytedoe Bor sRbld ferPREAh SRt PRI Alging pRaEofiy fehe
fidetl 8% 0h®br more of
ones 9 %%%ngﬁ({wdﬁCI gk}eﬁbg&l %1{%35191 oo gla ﬁ but g 1 owi ng
the sighabgradecing membem|uppiraaduet thy ﬁh@rm@sio detedtitey aralyte frapped by
than the anal yte and having affinity to specifically
the fillgf.t ach to the anal yte; the analyte trapped in the path
by the filter; and at |east one of the walls allow ng

[0012] " 28 FhSthEORp &f{ ofitheiigrationthesklis @tbvﬁxjedtah&vme gmaletectmg an
produci ng manbers attached to the anal yte

analy b comenisIngacbod A HAPiEE BN U TSEHE R 5 18, RRINE the
analytL Ohe glu Cfp%z{tg {)ﬁthﬁfow?%)ﬁgﬁa fof E‘»%ﬁalgﬂéfﬁfﬁdg%emﬁéﬁ ERallet in

provi evi ce ect | n analyte, conprising
size than el dnalys ambhaxidg afﬁmrptorspe@ﬁc@lyoht@cls@dbm analyies the analyte
“the :first and secon ons a. fl ui
twappe mﬂw@ waw@ea e 000 05 B ol oS gh e
signal &P hisroBadinp ﬁamb@;wmgclfeﬂwmeraﬁalymwm thed
ovvards vvnstream end, each of the first and
analytseuobﬁddqicnt@d bbn@nhlagmﬁgmglabl urality of openings
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hr ) n dSUehiceireNddicti
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second portions defining a fluid path, the path having a closed, downstream end and an

open, upstream end, the path narrowing from the upstream end towards the downstream
end, each of the first and second portions having a plurality of openings disposed along
the path to allow a fluid to pass through the wall, the openings being sufficiently small
for preventing passage of an analyte carried by the fluid, wherein the fluid tends to force
the analyte in the path towards the downstream end to leave at least some of the openings

unblocked by the analyte; an inlet in fluid communication with the path for feeding the
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for feeding thefluid and the analyte into the upstream
endof the path;an outletin fluid comunication with
the openings for allowing the fluid to exit the path.
[001 ] In another aspect of the invention, there is

fluid prdake siedyte inde tieapstream cet @fghe pajhian qulgt iptfluid communication

.. conpri sing: bod Vi | s . defininga fluid path;
with the ppanings %&#&‘?%%‘F E@l‘i ﬁ%"\ﬁé‘i Rf"tﬂg inthe fluid path
but all ow ng passage of signal producing nmenbers
[001 zgma' Th@hbtheSispect b o ihhtionahett & odidedy degeafok deietiing
pecifically attach to the anal yte; a screen di sposed
analytepeoinperisingo bodehdving wally defining af‘%{‘i}fi @athad Rltergtor Happring the

hj ects. t'-he -ar X ; f-
analy it B i Bl Bt ke B o 08t el SR
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such that the anal yte canbe detectedby sensin tht}ew?
S

disposei gpstreany efghe filteyipdhe Huid pathdor blagking eljects ey
of t.h [.es ' t00: W
e
signallpRbdueitglifedgas httgrhtdto thé asghyte sichahatrthosiahgn tan by daténted by
_invention in conjunction with the acconpanying
sensingjthg#igaal.- BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0016] In
the figures, which illustrate exenplary enbodi nents of

he d L Q0 fedRlrEs, 288 BERERLd Ghd rebdot blenféPwilbbarbineod
[00152f ﬁ@iﬁgﬁ‘lﬁ]‘gﬁa% analyte with a filjrleter; FIG 2Ais a

apparqué kd thase dfrapdinaryeskill mrthe any tpon wsview efdhe fadloping degerption of
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3 is a partial side sectional view of a device having

apillar-type filter; FIG 4A is a schematic view of a
BRIEFH®DHESCRIFEION @IHTHEDRAWIRGS I ters; FIG 4B is an

enlarged view of a filter on the device of FIG 4A

encircled incircle B, FIG 4 illustrates the filter
[0016)f Fh Ehe Hdhrés) whixdriHtitote exen@lary Bmbedigrentsrif hegissentionyy
-+ of the coarse screens on the device of FIG 4A

ircl. i.ncircle D, F i - J j
FIG. {pihepay ot ArBe AT it ary BT R S0
filters; FIGS. 6A-6C are experinental inages show ng

FIG. 3A #PpaiaTednt k&Siohdl vidve ofl @uévier lndvirly Sweilrlgpe fillters a
sinmulated flow rate profile for the device of FIG 2A;

FIG.2B is a partial side sectional view of the device of FIG. 2A along the line B-B;
FIG. 3 is a partial side sectional view of a device having a pillar-type filter;

FIG. 4A is a schematic view of a device having pillar-type filters;

FIG. 4B is an enlarged view of a filter on the device of FIG. 4A encircled in circle B;
FIG. 4C illustrates the filter of FIG. 4B in operation;

FIG. 4D is an enlarged view of the coarse screens on the device of FIG. 4A encircled in



FIG 8 is a diagram show ng the detected signal
strength al ong the height of the weir of the device

woRbis@368A; FIG 9 is a diagram showi ng the depemsenad/000339

of detected signal strength on the flowrate of the
| abel i ng solution; and FIG 10 is a di agram show ng
t he dependence of detected signal strength on the
~_concentration of the I|abelling solution. DETAI LED
circleBESCRI PTION [001 ] FIG 1 illustrates a nethod of
detecting an anal yte 100, exenplary of enbodi nents of
e | ' Analivi: j Hrar Ttarar
FIG. 1y el Qlramlihfo AR UK A SrABIAGR fiers
usually contained in a sanple, such as a sanple
FIGSs6A-60 £8 expnialeytad id}s showibg trappedamalytes én therdgeico lof FIGs
that have specific affinity with a certain type of
2A5  smal - obj ects. The | arge objectshave a certain
physi cal size but can be rigid or defo nable. For
FIG. P53 Rhnflatcd Wik b}}?f@ﬁle%f‘th@%eﬁ@@omm&, bi ol ogi cal
es, mcrobial cells, or other cells. Analyte
100 can be, or have on its surface, a target nolecul e,
FIG. §usiacdiagram sboweing fthedgt¢giedsignalpteength dengthe beightel thg weir of
capt a capture nol ecul e. For exanple, the pair
thedegfgf)ﬁ'vgg‘tﬁgmd capture nol ecul es can be a pair of
antigen and anti body, a pair of ligand and receptor, a
FIG. PRiardigfraiishéwing alddependbinoe §f detdoti signab stremptiooti i flow mate
air. of substrate and enzyne, a pair of sense and
of the Jabelling selatigniag@nucl eot i des, or the Iike. The pair of
capture and target nol ecul es have specific affinity
FIG. W it 1 dBRfdn Mdvahe thERperd®@ncdtCldteledisimalarinpihonaié
target nol ecul es can recogni ze and bind to the other.
concenftagiop af thedabsllingrs@lutioneach ot her by conj ugati on,
| i nkage, chem cal bond, or the like. The binding can be
I -coval ent. The term "specific" or
DETA&]g%Igm |%I§?F§/6Nrefers to the selectivity of a
capturing object, i.e., the capturing object only
[0017} apFliGet ilbmirates @ thethodyfeleietling gy aualke Y0, exdmaplayfect s,
of whi the target object is one but not necessarily
embo‘i“ﬁ%“tﬁ)ﬂflé‘eb‘hvépu%'t hough hi gher specificity can inprove
the accuracy of the detection outcone, the degree of
[0018F PeQinkiytd 100 iTEHE ty@wmggnemdim@faﬁ ahdlgsit ypeéetediioanilisyt e
and the application. wever, the specificity should
usuallyenntained in@ sewple, sichygs [aisapplesphtiappynayie 10P 6a byene or more

large oﬁj%%gdlﬁthiaQ@sﬂ%@i&ﬁVXfﬁMw Whn 20&Mh ?yp%Q)Q sindfl objects. The large

objects have a certain physical size but can be rigid or deformable. For example, analyte

100 can be one or more biological molecules, microbial cells, or other cells. Analyte 100
can be, or have on its surface, a target molecule, which can specifically capture or be
specifically captured by a capture molecule. For example, the pair of target and capture
molecules can be a pair of antigen and antibody, a pair of ligand and receptor, a pa}r of
biotin and avidin (including streptavidin), a pair of substrate and enzyme, a pair of sense
and antisense oligonucleotides, or the like. The pair of capture and target molecules have
specific affinity with each other. That is, each of the capture and target molecules can

recognize and bind to the other. The pair can bind to each other by conjugation, linkage,



be deformable, only those objects that can maintain a

m ni mum physi cal size are suitable objects of analyte
waQms/aei6n | | beconme clear fromthe descripti oRCDSIGOW4/000339

[001 ] The nethod nmakes use of signal producing

menbers 102, which have affinity to specifically

attach to analyte 100 and are snaller in size than

0. For clarit d
chemitbefiear ot 2o Pisingeha b oFBRey BE BOHEo vl
“specifR8lot apRafcAlyIBakrsRd BSIRGRPORELBNRE chRkETEe et 0 as

Il ectively and individually, signal producing
captumgmiem onlyeaplufasiselecied or specifigzroupsof pther ebjes, of which the

t t d.
trget §REECR BrL M GnE et BB GRE ool By BB g bt ro
impro§éthe F&E@ﬂé@%fdﬁé @e@éoﬁbh QuiebBiBAhE dedred BRIpeBIBicHy ldyWas/

spont aneousl| %/ under stimulation or when acfivated
dependtyg@néhratmgeo analyttfsarehhe replieatien. Hosveves thepipecifigityystaiuld not
nenbers r a
be tooBb i SellbePSE el o BB PP B0 St sntyis dop cm
be deforugHbd, loﬁl tﬁd)s%(dbjdéfi&% &t fhaimd4in Qtoliafmsh iphpdite sk ddduitable
When anaJ%be 100 includes a tar%et nmol ecul e, each
objects; pianalyie, 1l g willberemsclearfipn the %@Pﬁ%h‘ﬂ?‘ﬂr e nol ecul e
that can specifically capture or be speC| fically
a .0 |
[0019& PEyE Gebeka hilRs B@(%(‘:sg%deigfn%ﬁ%u%nﬁﬁfbe& fiich hﬂbﬁﬁégﬁﬂy

robes such as anti , proteins an nuc e|c acl
to speaifieddlyiattacioto\apalyicot@8land @td snobdlee ot sizenthan abyte [160.Hoe charity,

r teln an S r simlar anal ysi gan, e, us d.
signal Bl ggthals kg e apdy a0 B elibien € & 4R i attached
signal waﬁahg ﬁlehﬁkpsl a¥e 1eRaYdll tb Qs REZB. TS estivdly sﬁh 1nalvt1&\fau9r dignal
Including radioactive |abels, fluorescent |abel

producingsmembers gresretenied taisel 02, whesy 1bxsm¢én¢qe&sana19edlsmgqma ibetween
nanoparticle | abels, and the |ike.
attac}le%)%tnﬁuﬁ@ %‘%ues of | abelling and cell/protein
anaIyS|s can be found in the references cited above,
[0020hndSignallproffucingemembert $02 edregyiodscef detectablessigrmld, either
natur: yiérgs%)lll 3899% gr4érsu%lggrt slt%%ﬁa%wxggrh de?l\;llgg\é%}ect Y glf:l?a{ng 1M its

environiiit! kit lekSfpref sifhal pFoAGHing MRnRAOmE %ch;dﬁ&é ORIRABAGES
fori mmunof |l uorescence in water sanple Cytonetry,

ﬂuores(:qgg,gch)emﬂummesgeglt cp}yrmmrxc ;p\l;wtncamgmtmglegmm@negt, or other

t nof,l uor escen e tlon
 suong QYR30 OV o IEAGALAGE SR Gl il
membdr mﬂyl mdude a&‘)@itdre ehoddvilleEtha dan RpaEifi@lly Masta i rde @fcifically
2004), vol. 597-598, each of which is

capturcFyg e aiploqales PO aXpmpks LAPBHEALEIORes sugh g ibodisperoteins
and mud1B 2208 h¥dcEin B HHlGiFa1 ThIF HALLRIns HibiaS1eSHE Br Bidtein analysis, or

similar analysis can be used. Signal producing members may be labelled with any

suitable labels known to persons skilled in the art, including radioactive labels,
fluorescent labels, chemiluminescent labels, colorimetric labels, quantum dots (QD), gold
nanoll)artide labels, and the like. Example techniques of labelling and cell/protein
analysis can be found in the references cited above, and in J. F. Leary, “Strategies for rare
cell detection and isolation”, Methods In Cell Biology, (1994), vol. 42, pp. 331-358; G.

Vesey et al, “Evaluation of fluorochromes and excitation sources for



Cryptosporidium parvum and G ardia | anblia, QD anti body
bi oconj ugat es canbe used as signal produci ng nenbers.
woheostiaéiget cells may be bound wi th biotinyl at ed1/8G2004/000339
anti bodi es before conjugating Qbs to the cell-attached
anti bodies. The QDs may be coated with streptavidin.
Alternatively, the Qbs nay be |linked to anti bodi es and

immup O RE RGIEE S 07l AR R (54D Sl B L PRI

S I nc

Liang @t at 31S f‘@uaﬁﬂlm%m&movmmhuoﬁ&m 450G %gﬁ?m for

mat eri al radi oactive material, collolda

CryptosgenidismggranmndSiaydin damblin, T Applidd andEnvirbambits]
col ored arti cles

Mlcrolﬁ@fogy c@ﬁ@@é‘gﬁ h{(ﬁé{) 5?7%3 %Pdr?z Eﬁ‘l‘ﬁ%ciﬁ ICOrResAte hqrein by

referexme]lﬁn'edample whethe bhyte ibhities ni@oYiAEEells 3h&XagPar ti Cl es,
omes or other vesicles containing directly

Crypto‘gp&f 74 PExYyE: and (gardia fawnhliae QD apélbody bmomnjngltesfcah be used
as mgnhﬂﬂ@él i Sﬂ‘gi%%rﬁ{)ecfg 4513 t%)‘%gpwgg 8%\% gr %lpjs aFFéill agibodies

before c@nmgmag QDshe mhetdfeﬁ drabedd dnﬁbdikﬁés rnh§ ejljs 188} BCEda¥ed With
strepta G2 abl e %i!?éﬁfnépyte 100, . The bi ndi ng conponent can
ptayidin, Alictuatiy s @aydedinkashp aniihedienandsben bhattachebto

thetarg%p@g}]sfl c affinity to attach to anal yte 100. Exanple
i ndi ng conponent includes antigen, antibody, hapten,

substrate, enzyme, enzyne cofactors, enzyne

[0021]; , Fxsmply Igbelg inghida enzymesiangd selstiatel ydnrm@ns |caglyshs,
ders J ei.c acids such as

DNAs,
fluoresdhinElot R iRedbll et Faioaey s sl e dgbmetallic
partlcleb sm:dieus goldeé(ﬂl%ﬁ?da@ hoﬂﬁfétdlﬁ@ﬁeﬁﬁélf:s éﬂéh %Q k@l@x?ump@e)ﬂ'@ rcblg‘fred

articl Cg $4grrer|c bases, and the lik ah “ant

partic e§ Wchas dVed plastiger plained %ﬁ!oo?fﬁﬁnlsmm%bd) aadqlourable organic
olymef BfeR t re o e

polyme R PaliOR S ipcRbmebr Rhe: eniCtel bt g Minsh by Siots e
andthellh@ﬁammeslﬁﬂmtlabﬁdemapalsoahasedae used. It is also

p035| ble that the binding corrponent only tenporarily
ched from anal yte 100

o022 B S e T SRR o
componsnimfheﬁ tieeelabel id 7t ilé1R Sh18dive R HRASSBe t%%glgfésl(ﬂ 'i"%gﬁnflmg

arrier to specifically deliver the la
componagy 621 b canthiee meleenlel oramyoathqw@mcugm Indfs spedifi¢ nfeimtgzw

attach tof Rl ¥er Q:Qn Q@*ﬁﬁi@c&%oggﬁt r][%% ersé'lngéfglaantﬁg)gﬁll}apten

una tache
substraterenayare, mwnmbfmS @nfymé ﬂxhiﬁmm BRI, HidROOELIHy dkps.
wi de sectjon 108 and a narrow sécti on

Path 106 has
tectns,peths JiPEH S oHelBuiGits St st Ac Bieeot Hesegooncans

peptide sefences, peptide binders, effector and receptor molecules, polymeric acids,

polymeric bases, and the like. If an antibody is used, it can be monoclonal, polyclonal,
recombinant, or chimeric. A mixture of these binding components can be used.
Functional fragments of any of the above substances can also be used. It is also possible
that the binding component only temporarily bind to analyte 100 and is detached from
analyte 100 after the label has been attached to analyte 100. In such a case, the binding

component acts as a label carrier to specifically deliver the label to analyte 100.



joi ned adjacent a wall 112. Sections 108 and 0 are

respectively sized so that analyte 100 can nove within
weeaisia66108 but cannot nove from section 108 PATSG2004/000339

section 110. Further, sections 108 and 110 are shaped

and sized so that trapped analyte 100 will not bl ock

flow path 106 and unattached si gnal produci ng nenbers

102B can pass from section 108 into section 110. As

[0023]an Te methet asoodkesmist ok fitigd 0dedgr Happinganglydal@2amte
constructjon for, trapping anal ile allowng

allow:agg@qsg%q]@dmg}tgglﬁﬁi S‘gP*ﬁé’&%‘ﬁ‘ﬁ gnl%%}g%rr ésli) B to pass
through, as will be further illustrated bel ow. [0025]

[oozdji | tifier 494 definddl SMui€ QoW paticéradniit #06. Pathsk6diang wide a
i gnal produced by attached signal producjng nenbers
sectiofi 0@ and-onarexwasgstion 1Hhavhigh arp gonfigupus. Asrdepistfd; g sestions are

. . Jdeti-nin -h--10 . : 4 »

joinedi Rkl 113, SprligpS 104 pRETTONEe FABeIRbly st oo FAY aittc

100 cati 2R wiEid sb@iond08 6t dainét @rdeom tddion J0Fintastgrioniih@n
the signal to be sensed is radi o&gt ive,

) electric, .
Furthergsgnidenisd 08/and 1 1@ ere shapgA apd sizedgo thatizappgd an te L L s
houl ' . ial

ok B o ASRL B G R
sectioh 108510 tdceion 11® rAatdan bel ghder§io0d FlilteFd 0d aaydave amt suiteble00

in a sanple (not shown), ch as S l.e soluti.on, in
constrygficgropremyasanabie MVEe sllaynginglisc et Bodicgy be
membBls¥08B %o Pﬁksﬁg@ﬁ%ﬂ@wﬂﬂ%r ilkub@ats@bBIb®. i S i ntroduced

I'nto sectio For illustration purposes, in the
follow ng description with reference to FIG 1&; i's
[0025] s s Uikt H0H as alstheonstawgietogdlew seBying Pha sigpalpreduseshby For

' ] | vi 00, | , ' .
e kb B 200 B B By 0o
definiSEF4th 206,508h &/ the topwedll 1harag de smaspacent £d that afluorescent or

indicated by the arrow Such npvement can be. effected
colorimplrisHEnALBdIe SERseA AN ASFISOk KLy TEILSE BN B SIERgdo PR
sensec# 11[3 S&Ilcgfiz#cingév:o%'iefﬁi@ Mbfe ic?il? 3lethEmiLttieant 18Rt 6@ dfitRswhlys a

ne t10 ow can €ither carry or not
shouldkve  veindowalor be odde ohmmateriblethat allows thefigmd 8 pass through or

illustrated in the mddle of HG 1, a fluid (not
Othe”‘él%%t)‘a"éﬁﬁlq‘idtﬁﬁre&ﬁ"ﬂ%I produci ng menbers 102 is fl own
through filter 104 in the direction indicated by the

[0026]' I O deldt® adyie @00 ir24 $@1plo{nos sigoval), prchdsie sagplewologos, in
02 in the carryln%flwd ca varby .o
which analyte 100 may or may not be present and may be present 1n different amounts,

the sample is introduced into section 108. For illustration purposes, in the following

description with reference to FIG. 1 it is assumed that the sample does contain analyte

100. For clarity, only analyte 100 is shown in FIG. 1.

[0027]  As illustrated at the top of FIG. 1, analyte 100 in section 108 are moved
towards section 110, as indicated by the arrow. Such movement can be effected in any
number of manners know to persons skilled in the art. For example, analyte 100 can be
carried by a fluid flow. The fluid flow can either carry or not carry signal producing

members 102.
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and can be relatively Iow, for exanple as conpared to
the concentrations of |abelled probes in conventional
woebds/aeial ysi s. The fluid fl ow conveni ently puBO®8G2004/000339

anal yte 100 towards section 110 and agai nst wall 112.

The fluid flow rate may be constant or fluctuate

dependi ng on the particul ar appl ication. The fluid can

be a liquid or a gas. [0029] illustrated at the
[0028}0t tAmillostramddn the middld &f KlGatls aﬂwéc(n@ﬁ YAYn) FHBHNE Fieppal

produgpg Asmtgroiads AEvRnousiR e il b Frectih nBh @i RTThe
arrow 1P Joﬂcé’ifﬁ‘aﬁ@n Bf‘ﬁg'na@bidﬂﬁ&n% Heenbetsui0d ih hmmmgmld can vary

mai ntali ned for a period of tine to ensure
and canbfefrelatiedly lcmr, fowoziample ascamprisd & tl@ucgﬁ%ﬂntrﬁlélwu Iphglled

nenbers 102A re at.t n
probetByfanera el gy dopgy b€ Peaaty DR ARAFL 1000
towar§§ &a?dn 0osd %Fmﬁstrmbﬂa Thé Asiddow atamay Be eorils&ﬁht or

[0 Generally, the flow rate of the carrylng fluid

ﬂucma;ademdmomtm pasticylpn applicatiop g Hipellwid ca beg ligiid e gigat e
good performance. For exanple, the flow rate should be
gh, e { [ j .
foo2slf, DTGB ¥ A GG, T, Stk FhatiBhedN R plodeing
membéﬁSSI:OBB ¢ap pagsaktoogh filterd 04 zattichddr signatjpiodeding memhei st 02Anare
analyte 100 in its Sk t.i ver v
trapperl g anplste TOM @ whish 6K SAACh L it R RY B Bainyftaecto o
period &‘iﬁl‘l?ea\% leRSlrt Bt Sl fB¥eh@renARaYE ranbefsicE sl'%'lal plotludiy not

resu in 1nproved detection efficiency but wasted
membed0RA cesattached toemalyte 108y Howpyeh, in|someapplicatias, dgnaypke

sufﬁc1ﬁ1§t§;.llr akéLye Igl:sen nrgmld ctagg él%%ngelgzﬁga%%%ftg?%ﬂg ?Zui 80' t

extensively, even forcing anal yte 100 through filer
[0030} 04 .GenbfRY, the Aowuntealftie @aymgrtyndl exrhive maiatainedwithie ausige

of a sensor, such as sensor i.s then. e
selectagkin aghigvesgQpd nerigrmance oPr ramp :a‘i',ﬂﬁ Q&stﬁlj’r?élf"mg bé?ﬁ%% "r?é’“gh
to attagig 15113,?93?%1%1 pi¥abGhg AlembbisABRR G0 HRASIPPRA aitdl}ie 190 Hithira

104. Sensor 116 can be any suitable
desired pexsmy offtnne ded,atteqniged, Itrempmtatm andlete 10Q peits frapped pasition.

For exanpl.e, for detectln
el o5 Pk B e BEL BT F Rl Bk SR o
rate ab%% 9 lekrh 1infit Sb@HAed r8sultdin mﬂgmvécyﬂagctginasﬁcmmy i1) wasted:l
I gnal stinmulating or activatjon source may 29@&

resourg@seﬁunﬂier,t seerg highaflow Bicwey Rethedepirablohen Shds
defor:%bgeh ?)C o séJ H :&gcg ﬂéa rﬁéssﬁlte'brmh 31&)'&8 d é)nga]aﬁﬁfy'té’ Ajo é?{'ﬂenswely,

may be recte roma source to

even fbieghgf dnhlyﬁi 1008@“@@11 fildre1 04.

[0031] A suitable sensing technique with the use of a sensor, such as sensor 116, is
then employed to sense a signal produced by attached signal producing members 102A,
which are trapped together with analyte 100 by filter 104. Sensor 116 can be any suitable
sensor for detecting the particular type of signal. For example, for detecting florescent '
signals an epifluorescence microscope may be used; for detecting colorimetric signals, a
magnifying glass may be used. A signal stimulating or activation source may also be used

if the signal is not naturally or spontaneously produced but requires stimulation or
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light or radiation source may be separated from or
i ncorporated into the sensor. To excite QDs, a
weeaisioaeiary or portable ultraviolet (UV) sourceCsscRooas0o33s

a portable UV | anp may be used. [0032] To accurately
sense the signal fromsignal producing menbers 102A,
it may be advantageous to reduce or calibrate the
background signal. Background signal includes

actlvdmanklggbts odradintions may de dirgeied Goprasguice do Bip filiearegiemdbe

lght GaRiimun I Y b BERED S pgpol i i (R RS Bycte
QDs, ?'saﬁahar? bPHbIELRuITBABRE BU VPR utRahciRisa pmdbtteufvl laing may be

low b not yet attached or passed through filter
used.104. To elimnate or reduce background signal, a bl ank
fluid, which does not carry any signal producing

1003 b s BB E o i R may

be advdnfie&ik t8$edue bt d;hf’rfﬁrdﬂélﬂlelwdtgfr@ﬁﬂ@iglﬁl gnakgrpnmﬂmgnalg
menbers 102B. It may be advant ageous to .use a ] ow

includes hackgrauad m@ﬁea:atdrwbs mrpépced bx apgitashed Hend Prgiusing d

e

those Bighﬂtpmdmﬂ]gaﬁembdrsalm thaiedry irciha ﬂuahﬂodv buehot yEmttached or

passeq gl R SBr Bt OF Slopebadhgar dendln blank AGs, Hhich
does &8 g@-ﬁpaﬂyasﬁg&f‘ Rludfg hleaferci ! ﬂlﬁ%‘ be BB%QEI'oﬁ%he HFREDRSafter

In sectl n 1087is at equilibrium and
flowirngatbk garqungtﬂmldg.nm suwitahlelperiod of Bmaise ds toTflushout verjtaphagfsignal

t.he sense g an |cat the sen
produiiiE gkgter LAY thas IR AASANS k) IF b B BRES NS Ehlfing
fluid BESHRE MR WAk BuRIE il 1ﬂﬁmﬁ&ﬁé\b€h®wﬂﬁﬁt flighinpa olealibrate for
necessary to nonitor the si %nal until it reaches a
backgraail mmf {hetbaclespuns signal gy D mainiained at a refatiygly qgastant

level. BGY. %&&ng)geaﬁ% f‘rgm i& n8Rah }pﬁ@ﬂh’i‘ﬁta dRIREhGyd) BénsRit y

produc e Si gna after they are attached t
flow rafago alima khetoencentratioy ofuhmttadied argmahtra@!m&mbmbeﬂsdozl} am aI

oo DEERRE e B SOHESofh S BSOS SRR

the sehddd3thalBn %ﬁﬁca@@th%@ﬁ&teﬁéeoﬁﬂ ithd aantslﬁft € Enalit 400 krappddivye,

one can increase either the flowrate or the

filter ¥nTe detea:]glrlg th;cﬂ‘m(siﬂg abamabie 40 itgakemrcessanDip menitor the
. I H
gl S P o G ¥ 5y b SE R0 £ BB R mmogss

to use signal producing members that only produce a detectable signal after they are

attached to the analyte. It may also be advantageous to use signal producing members
that produce distinguishable signals depending on whether they are attached or

unattached.

[0033]  As can be understood, to reduce detection time, one can increase either the
flow rate or the concentration of signal producing members 102 in the carrying fluid.

However, as discussed above and further below, either or both of the flow rate and the

concentration may be limited by other considerations.
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concentration may be limted by other considerations.

12[0034] Filter 104 may include nore than one path and
woayoshawie7one or nultiple openings for filteri RQT/SA2004/000339

can be understood, additional openings and pat hways

can increase the overall flow throughput. Further,

when there are nultiple openings or pathways, the

filter can still function when one of the openin s or

[0034]at i‘iﬂvﬁynsl(Msmay inglydeimoe: tan o patk akrl WYY Havefuger onj

openitgh GrELGH: Axggh B Ulpiongs affifirgd bhls ?%%ﬁxféagse

increds@fhe® faﬁlflovsdﬁhﬁl‘ghﬂhl PurdtiedNAhenhére ags lhultlb&Qiiﬁilm§§ ofan

e un erstood and appreci ated by persons skille
path\mylsa theer filter e stitbfunotipnowhen orised thagrpeaings Ar prehways is clogged
ous .i.n ceptain ppllcatlons For exanple, a
eg’tﬁ?‘é gb%%iaéﬁ??bd?‘ftélhh?ﬁ%lp or a large volune of the
sanpl e is not always necessary, because the filtering
[ooss]an MuIt@lmﬁllteﬁ@id pargleNgedtige ikt thicalsnbd yed, foAbxanaple to
almost al | of the analyte in the sanple will be
increag¢ ﬁw@@dfallﬂﬁ%tabbl‘s@ébﬁ@éﬁﬁhr ation may not be necessary.
The detection sensitivity can be high conparing to
ony, ! ethod
10036]0 0 SR e gl 0T ol preci 3Ly persusTRLRat, e B el
describadt abovagar bmad:lzanﬂagéoabm tartain gpplications. Koaeximaple, ahigh

relativel concentration of Si roducin
conceligriper Sl g g e ORI B Sl 9 PO ERa B
the ﬁlfe'nhg hn a&t&%aﬁéaﬂz *bndehRsd @lhfﬂ:ﬁxaERMI Sr AM0staliastuid dnalyte in

acctunul ate on the trapped analyte. It is also possible

the Sampler\eﬂ;hﬁl teappérk THYS, Py¢-AQPCERITALIPN TN NG bR BeseETasy - s detection
bel l'in olu S, ar r
sensch i PO bl B 5550 S8 el AR

poss1m’@wdéﬁecb@§ngoauneasurerrent can be nade, as is often
reqU|red when hi gh concentration | abelling solutlons

oo g 0 BRSHAE el AR
concehtfatfh! of § g)ﬁaﬁﬂ?@&ﬂclﬂgerhérﬁgerﬁ’ fAd iheBlugBcamsRmefislyFlow through

convent | anal ysi s techni ques. For exanpl e,
the ﬁltwal thesighad pedstuging meaniess ¢an gradysliy seamatlate og éheete&pped analyte.
Itis alﬁ% H?Sgﬁ)&? 40&5@'3 & t\% catlrﬁyllmg ﬁu{de WOW é&ﬂ&e%?ratl&f‘l &9t1+rf§ are

conmmon 1 n conven |on

less c&ﬂ? hey piepare[ BGER], i¥¥e @01 Hcagatytotftush oﬂwhsﬂuﬂe devied befbe a

ter can be used for detectin iffere
measurement can be made, as is often required whenhig concentratlon labelling

e

solutions are used due to strong background signal.

[0038] In addition, the detection can be performed in a relatively short period of time
as compared to conventional cell analysis techniques. For example, using the above
method it is possible to detect microbial cells within a few minutes, as compared to hours

or days, which are common in conventional cell analysis.

[0039]  According to this method, a single filter can be used for detecting different
analytes, either separately or simultaneously, because the carrying fluid can carry

different types of signal producing members that specifically attach to different analytes.
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anal ytes, either separately or simultaneously, because
the carrying fluid can carry different types of signa
wonrodwse1wy nmenbers that specifically attach toPCT/SG2004/000339

different anal ytes. 13For instance, when QDs are used
as the signal producing objects, it is possible to
detect nmultiple analytes (e.g. 5-6 or nore) at a tine
based on the colors enmitted fromthe QD | abels.

For inftante) evhen QDRre vsetlasl thei Sugnahpmﬁmpll&()@wt% ptigppefibie to detect

motiglpaniis (g b Bopsein e it B BiR A EER st 65

labelsCRIr L, a[@ﬁdcgh ted Qﬁth%ﬁlhﬁl@%ﬁ&ptﬁhdﬁﬁﬁ(ﬂéaﬂéﬁcah aaeHpt aakltpde
pertorm ng the nethod tan be sinple, conpact, and easy

biotinylatedsiatibadiessndi cai s be stlestivelytiachsddo giffesent cells.can be
suitable for online or on-site analysis. The detection
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Sections 2 and 208 ports 212 may have a

formed ab&xabi @nsaup dermong whatds known ietbe extagla Weile Baﬁﬂﬂatz 382 also

s 35 55 8BS B 20013, B, v
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ave ept h bét ween about nm
exemyfl irbenﬂbeﬂinlmnlt ef fikker 200 sulitabie fon dewetmg @alamcmmewal@ﬁllm n

sectongiand Aok Hiosh eben £ B AR B R

honzoﬂpa@aﬁe&{anmm 26); §¥etiofs %@&veb&&p&ﬂif&b&uﬁ@%uh Sanﬂl%echtion
O mmthick and cover 204 is about 500 mt hick.

208 hfcyam depthetiweenabout 1 tochiemdibsglepth is meanwesd indhe V%ﬁcaltdﬁsctwn
in 1 R TP BAG  EE R b R el AR b A% R0 £ b pltc 202

and covéi 2604re ab&It 20 mm by 20 mm in size; base plate 202 is about 400 pm thick
and cover 204 is about 500 pm thick. As can be understood, depending on the

application, the above measurements can vary.

[0042]  As can be understood in comparison with FIG. 1, filter 200 is suitable for
practicing the detection method described above. In particular, one of deep sections 206

can provide the wide section of the filter and the shallow section 210 provides the narrow

section of the filter.

[0043]  As depicted, filter 200 is symmetric but in alternative embodiments the fluid

14



practicing the detection nethod described above. In
particul ar, one of deep sections 206 can provide the
woizas/seisti on of the filter and the shal |l ow seeCTsSG2@1000339
provi des the narrow section of the filter. [0043] As
depicted, filter 200 is symmetric but in alternative
enbodi nents the fluid 1l4conduit and the ports can be
asynmetric. For exanple, dam 210 maybe tapered so that
conduitemditherportscan e asymametoindFosiegample, dapb2H may be taperedse that

f left t i ght ' | ' fi t4i_Qn.
ook b e S8 RS EBEh Blahh ! o o8 R
configufaion Y Sarflé fifter @A} bSusedIo détedt ke tnalyteethianRavte diffetent sizes.

out put ports can have different sizes. For exanple,

Furtherhide inpytiandourtputparss ian haye gélferen sizes. ot sxammple. the mput port
nefj,t of havjn r [ Le ; i1 .
can betiregy e fhe S| i bAEREp PN, afle Rl Pk it tlows
direct ikt8rtioh if @n Gljeutios meedle GRd thdifluid chansbet or ¢conduit 8o aapkéuce
adhesion to the walls of the inlet. [0044] Filter 200
sample géhegion to theiwpdlg oftheainlét-cr of | ui di ¢ devi ce used for
detecting mcrobial cells, such as a mcrochip. One
eVig; | ANicRIIfERE Bevicd dsed Sorfefbclin
IOOMSar al é?ﬁuféﬁﬁnﬁ?@?ﬁg%ﬁ I tgrsu200 arle isncorrporactle%,
microbiaboellswyicls isoa midrbehis. e demjva tmayritcayperpigtonp or mrafilers 200

i parglfh ot i e o AP st sonEataf hES ey S O b Sorylina
outputfrid ARd Sctibhd Dok My BaWRIeRed In0ediohs FasEndM ficGnRidutpay

e made of silicon or another material such as gl ass,
ports, fasreanipls fo mepive edergen wlumaebiig|os sampplest i cs,
conposites (e.g. polydinethylsiloxane), or the |ike,

. . . { .
jooasf, Mk SR Haad SISAROTRE Rl imatl i Shir ARy
ceramiB@,Weﬁ&fofiHﬁt@ox%ﬁtgﬁﬁla,tplantigsmymblesims &g% goﬂ(ﬂchﬁ]:thylsilaxz}ne), or
. partic ar. enpo nt, ase at as LWo,. cavl LI es
the kB o RIS B RS (oSt AR Bt B Sscbbr

Pl RS 01280 dIABY DRECD Sdtibaagy Bk ate&l. 202 and
cxamPZévgr Zoﬁladefi n?fl uid conduit secti o}r,1s 206 and 208.

E0047] Filter 200 and the device incorporating it nay
[0046pe Amapiticular erabedimant, basapiate 2Wnhas tasayites and ghgnoels

t.echni far ' ' irdi '
comedyFETRA AVfs Aot SFLE RIAE, & bl B0dnbie e
cover 200 REine fluidbdondait kectivhe 20€id208abr i cat i on: A Practi cal

Qui de to Sem conductor Processing, 4th ed.,

[0047i\/b Gi?ﬂyellr |2()6_| Iaxllcl the device incorporating it may be manufactured using
conventional manufacturing techniques for semiconductor chips and fluidic devices or
MEMS devices, including those techniques described in Peter Van Zant, Microchip
Fabrication: A Practical Guide to Semiconductor Processing, 4th ed., McGraull-Hill,
New York, NY, 2000; Peter Wilding et al. “Integrated cell isolation and polymerase
chain reaction analysis using silicon microfilter chambers,” Analytical Biochemistry,
(1998), vol. 257, pp. 95-100 [“Wilding”]; and Peter Wilding et al., “Manipulation and
flow of biological fluids in straight channels micromachined in silicon,” Clinical
Chemistry, (1994), vol. 40, pp. 43-47, each of which is incorporated herein by reference.

For example, the channels and cavities on base plate can be fabricated by deep reactive
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New Yor k, NY, 2000; Peter WIding et al. "Integrated
cell isolation and pol ynerase chain reaction anal ysis
waesg3eicli con mcrofilter chanbers," Anal yti cBCT/SG2004/000339
Bi ochem stry, (1998), vol. 257, pp. 95-100
["WIding"]; and Peter WIlding et al., "Mnipulation
and flow of biological fluids in straight channels
) m-cromachined in silicon " dinjcal, Chemstry, (1994%,
ion otgiing. g inlgfloutlesposts may b abricuipd B, aHsOUORkR siAtiagom ihe
. [ r - e
sde of e s PSR chabRls A IRty I PR T LARE channcl

side t6 pRgdck e elched dhahelidogng Ftehing nhegorsut | et ports my be
fabricated by anisotropic Si etching fromthe side of

t he base_ pl ate opposi t he .cha | s. nitri | ayer
j00uihs Ba St A ReR A e e B b ik 45 o
be asefrbfi3y GAPARELE b ot dld of Bl Mgy, [ 0048] Base

plate and cover 204 are anionically bonded

‘together. They may al so be assenbled in any suitable _
[0049an Herpkntion filier 2¢kcapbesised hs fikert19d imthe maqnpeudgscrihed above

it QRS 4 e SR R bl Bed Ul o

throu F@he porR 202 & nilBosende Hhdydstuged foriijectigsasipledlidda
hrough one of the ports 212. A m. crosyringe

may be
into port 382 s toprevens lags efsapple sobitigniagd thenalyfse ,ﬂly'@%a%ﬂn&s

. to preve I ' .

sl SR RSN s D1 RO e

other H&x€i212) AOpyghp tnag be aserl tpaniintﬁih&haﬂdid_eﬂdvt._’[ﬂmcﬂm ey pe her
may be used to maintain the fluid

. port 212. A punp
maintyipedpt agqastpptdly - I S¥EPR apmgxaélgpmgtlgg'ﬁglggapmpi ow
Deper{c)le?ﬁrjg:%n dt{hg gypg)&??%hﬁ’ pr@dudé%k Jﬁé'ﬁlﬁé}l@,td SiitGe &8y BsHTBe can be

n e type si gnal produci ng nenbers, a
used te stitnalatesorenditathe signalqroducingypemberd attached pnd iirapped é front of

exgite signal producin r
the wai 2405 el n S brofi<Bin el P8 T el Tt
suitabRy LEE © detérafiethe pldiencei @Aalousiedt da¢ afdlyRChaidined imthea
sui tabl e sensor to determ ne the presence or anmpunt of
samplaHjlter R0y tegrickagadants & mREhRfoler tptapligtie inggstiaode
. Al [ A Mdag ochip holder to facilitate
delweip%%e%%?l?geﬁt&a%eguﬁnﬂ“g | delivery of sanples to sections
206. [0050] FIG 3 illustrates a pillar-type filter
[0050300 .FIG. Btikust:a@S alpiltarBysecfiltard00 Hikier 30dee basgGrd gaver phates

302 arg%ﬂs. k Lﬁ)%lﬂ%:rgﬂ :ﬁlg@?%)f ﬁ%er{ o E\%E]icﬁ%gﬁnev@ hﬁﬁ C%%Iililip gon%eét%nl'lgi tgvo

input and output ports (not shown). However, instead of weirs, pillars 306 are provided in

ot
o

the conduit for blocking and trapping analyte 100. The gaps 308 between pillars 306 are
sufficiently small so that analyte 100 cannot pass through, but are large enough to allow
signal producing members 102 to pass through. Pillars 306 may be generally rectangular
but they may have other suitable shapes.

[0051]  In general, filter 104 should be constructed to reduce the possibility of
clogging the fluid path by the analyte or other large objects in the sample. In this regard,
filters such as weirs or pillars may be arranged in a suitable configuration and pre-filter

coarse screens may be used, as further illustrated below.
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i nput and output ports (not shown). However, instead
of weirs, pillars 306 are provided in the conduit for

wohoeskseig7 and trappi ng anal yte 100. The gaps 388T/SG2004/000339

between pillars 306 are sufficiently small so that

anal yte 100 cannot pass through, but are |arge enough

to all ow signal producing nenbers 102 to pass through.

Pillars 306 may be generally rectangul ar but they may
[0052]av FIE. Hex showis pamicweflsitigpdeyice 4095ncaparatingpiaciype iltess apd

ST e e e

ﬁltersql%,e%?sds&ef Qloa?e{ﬂﬂ'v?allslzﬂwtdhfiﬁing agRidcontult telirfcanehpas
weirs or pillars may be arranged in a suitable

port 46bafid outpattrioctr#0arEheprondiit hassvocseetians separatedhy flgrs HB3,

- further, jll bel ow,
e S et M BSR40 A9R8 ot
outpufpdrt 402. THRE affiuid @FioWHoRifiptid0L & oftpar402, theduphitdards

epi cted, device 400 has an inlet 401, outlet 402,
screengidPi and thep &ilieis| 408, Bevigai00may befosmed Erm ajbpse PRRATAR | s

cove i A3 WP Dy TR BB

abovesepar at edby fi-lters 403, section 405 between i nput
port 401 and filters 403; section 406 between filters

403 d t put t . _402. .Thus, fluld | f
10053 4= e e iS4t e e e SEL ke tIo g ioer
of pill%rg g(e)k’:}%kﬁ hlletsgﬁffar‘w élélf%ﬂ% %eﬁ%né@ﬂ)in 9o FRTIPDA £ 10B.

| ate and a co ate in simlar manner as for
Rows #d0Aiand 4H0RIaijcised aicod gé2 dui spgedd dpad at the @theagpen pedj The

abqve. [0053 Jpetter seen.in Fl G 4B, i ' .
bene iy 4 2R OVILDEPRE SO0Vt T 308 P ph s
408 ard 98metbetifed Xﬁlz@é 496 ©allb® uhtdches sighd predueingmaniaslid n

two rows 410A and 410B. Rows 410A and 410B_are, joi hed

pass. Intothes avoads eashifiltep 40bincludes @ senerallyeV-shapse wallfgwingadfirst
. T [ i r i |4l 0
portiof A REAEH Lichn bpligh S48 RAGIE0AN 4108 R F30 path
betweéroﬂlgmdyllﬁeli hasﬁrbsubi;thﬁtmﬂs clid36d t dowadsiream cmhzgtdamh@dns};greﬂm
roduci ng, ers 1o pass. In qgther. words, e il ter
end. ThegathFarae &oR e Hléﬁt@g‘i“f“@-t%‘ﬁ%‘_ S {helgaPpsiicin E‘E’C Ragt pLgin
portiogsﬁ%fdﬁp{lhd“ﬂ%_ 184 phur ARG fé)g dp&ihidsi 408 dthosdd dtergl the path4d Qifow

410B defines™a fluid path between them which has a
a fluidsmid swaitriched signad postuding desmbers LB @rmgssifitpugh tpwall. The

RSTEE LM e e e

fluid communication with the path for feeding a fluid or analyte 100 into the upstream

end of the path. Outlet 402 is in fluid communication with openings 408 for allowing the

fluid to exit the path.

[0054]  FIG. 4C illustrates a filter 403 in operation. As can be seeﬁ, analyte 100 can
move from the open, upstream end of the path towards the substantially closed,
downstream end of the path, but cannot pass through openings 408 so they are trapped
within section 405. That is, analyte 100 can move within section 405 but cannot move
from section 405 into section 406. When a fluid flow is maintained, the fluid flow can

carry analyte 100 towards end 412 as indicated by the arrow. Due to the narrowing path,
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portions 410A and 410B has a plurality of openings 408
di sposed along the path to allow a fluid and
waneidstiaetsed si gnal produci ng nmenbers 102B t o pRE$/SG2004/000339
t hrough the wall. The openings 408 are sufficiently
smal | for preventing passage of analyte 100. Inlet 401
is in fluid communication with the path for feeding a

fluid or analyte 100 into the upstreamend of the
the flyidtdnds foubteettrappa amlyite 100 mwmdm&@wmmwnm Amalyte 100

openi ngs 408 for allow ng. the fluid tqg exit .the path.

tends feuApdmecimulateat hershncatially Flosid SOybreii dnde s Rt a
SRR unBldekod 15 AR t€ 200, TRYRLdE araphb®aiPeB 100, or

lcaswéglgt%?gg%ﬁne%d Bunblogkad B, ;g’wards t he subst'pgnti ally
other hikgesubikctsyionilih tess Hkaly blodk dinid fhew ped wnattachedsignabprogueing

t hr openi ngs 408 they are trapped within
mem@@é?‘ﬁ%%ﬁ%?‘ﬁﬂ%ﬁ“?‘%‘} 3§q1al yte 100 can nmove within

section 405 but cannot nove from section 405 into

[0055; ectAan4RndMb@Bd Filfek Y03Infal Guvd cthemsuitblsle bestrutfiens for
luid flow can carry anal yte 100 towards end 412 as

trappingatiatyie £00 while hldovaing snattached signal Reoduging SFTRGTHHIAR to pass

7t.he fluid,.ten . d I S
troughy EOespmele el Bf GRubAGRRAL ANl Gp Hibehepify o
shaped e n%bﬁhg 408 dal De SorhRidbiytweitslipsteddasfil]arslownst r eam

end, thus |eaving at | east sone of openings 408

unbl ocked by apal yte 100, Therefore, tra anal.yt e.

1005650 Coaree e Hidhalio mopyeat ALeBiN Y lebinpfREf ititein
i deh | JOUEIaRE SORBREAGIA

thesalpl R e N A0G, HETh B Bt S R IO 20 Clni ST edtiA o

404F have différentaneshisizesto A0y difforentisizese particlagior ghijeets to pass

{ ti { j [ ' | i
rousfEER TS0 30 8 SRR PRI b S g bt
the safaPle @+ Gllid fieW pfopaéRdsathereiheouplid gfaduaiBosdpenpat trcemsinglyOA
nd 410B can be general | % Ushaped. The gpenl %gs 408

a
smalleg artigles.Ig oM Woydsneachpstiamp saceathas amesh size qggeigian the
mesh &é’a&ﬁﬁﬁe RS SR A0 Qéréﬂx Ws%ﬁed?é&%‘ 4WA RY RCHEARENY
ou ar e Sa e

ge objects Int or the flurd flow As
mesh $i263 ané streért 404Fslemhd largebiGneshi3jzes.dzach cozse swern 40ddns mesh

s e b S S PO TG ke SR o

coarseSefeRR Paft 04y VeBvddh 50N €00 M fohddtedtit@iniicrodsdl célls? ¥he mesh
gradual 'y décrease as the sanple or fluid flow

sizes mayoa)scelave diff¢rentaanges fioytdiffereni appligatiops.sWith sparsg screens 404 in
I L ngl I icle | Q.
pc, S bF ST BB AR P AP Gl o

the sample. Thus, detection and analysis can be quickly performed.

[0057] In alternative embodiments, each coarse screen can have a zigzag overall

shape so that large objects stopped in front of the screen will not completely block the

fluid flow.

[0058] Referring to FIG. 5, a single microfluidic device, such as device 500, may
have a plurality of filter channels, such as pillar-type filter channels 502. On device 500,
twelve pillar-type filter channels 502 are arranged in parallel. In different embodiments,

there may be more or less filter channels. Each filter channel 502 has a filter construction
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mesh size of the next, downstream screen. As depicted,
screen 404A has the small est nesh sizes and screen

waQdds/peas7t he | argest mesh sizes. Each coarse BCT/A62004/000339

404 has nesh sizes | arge enough to allow anal yte 100
to pass through. For exanple, the nmesh sizes of coarse
screens nmay vary between 50 to 100 m for detecting

m crobial cells. The mesh sizes may also have
similatliofthatrof fillter 403g As depicted; ¢ack fibtar chappiliSOA LS AeEatively: qennected

B R T T e
and 108 81l S08 "RA LN urih D EiltePEHheels 30015 sefeiraed bpsepanting walls

anal ysis can be quickly perfornmed. [Q057] In
510. Imblteenatove iembodimizotsi mere than eae-ehagpel may beqoaBsricn atape a

zi gzag,queral l. shape s . obi ped in
samnpf g A gt oy e et SO SR RHeRS

fluid flow [0058] Referring to FIG 5, a single
[0059]1 C¥iviceis00 andiy vafationsimhy b6 adiemtageods0 psaviiyis passiblato
inect 0 cash chamel 8028 G0prontsmreRs pEerobt (iorehBrogctng elbersy oy
. filter Ss: i diRlsambl can b
i DB RBBE 0y Rt 360 gt s b
detectdd ditn@Ttaroasindbsinjdcang different saroplaninadiffe@at dhagneds,fi | t er

constructjon 18simlar to.that of filter 403, e
simultaregns deiection of An pRalyte i thy %messaElPIe& Csfbé? %‘?“.‘?@ﬁwh‘“ a

i s N Sfermatice EMb&limbA4 whiek al |
Shonp%ﬁgﬁﬁgf@g*s%lghgsh%?geﬁ%ﬁg?ﬁe fluid 1i nl et 511616 and f|uid

differentithanhelS bave differghifbuid imgts and putlets; s Rassible tyxdejgeg different
separ at ed separ at j. ls. . : ' .
analy gy auireneD) o PR aReshE i Byt B b hlatRia, |

inlet/oBtl&PaRs.Sanpl e inlet and different channels may have
~different fluid inlets and outlets. [0059] Device 500
and its variations y be advant ageous éto.%lse. 1. i
[0060p 0 §1tharavies of Hlterss Such £ Peska¥Pect cAmEr v Bipot Tltegs fupy plsh b
TR | s BYABTARERYed BWilding ma
usedﬂ?nj egﬁln‘%éng‘lia?#}g'rﬁe?zteg%?%lgg%e?jr?ég?fgferent channel s, e
beusedul ti pl e anal ytes in one sanple can be detected
simultaneously.By injecting different sanples in

i fferent annel.s, Si t [ :
[0061 gn alt[&tpée‘feﬁ&ltgf%e g ftfq‘l%srlé W éa%%{%@utgoglnﬁ% Cg%ﬁ?l vt%ﬂmd
conduifsy B thaBnel$)@hé opbeOstekdirdaiyregarseisciecasior filtarifigont the large
_mhutes. In alterpative e odlorrrrre#w]t&s meregﬁ%{%‘f ent
particlesvaiay alse bp alpgedian nlst @Akt SpERASP or sample it
is possible to detect different anal ytes

| ' ke iyl entérk Wids of
[OOGZjh??SgtﬁE}g?WEﬁ’ca!ﬂléx;elh@ﬁgﬁgs e feh8fe R sulsstdnt il entirk Widh of a

erent ul
wide fluid path to reduce flow resistance inside the fluid path, so that it is possible to

et

maintain high flow rate and process large volume of sample solution.

EXAMPLE

[0063]  FIG. 6A is an image taken during an example procedure for detecting
florescent beads. The device used had three parallel weir-type filters as illustrated in
FIGs. 2A and 2B. The weir gaps were about 3-4 pm deep. The beads had diameters of 1,

4,10 and 15 pm. The beads were injected into the conduits and flushed with water at a
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[y

inlet/outlet pairs. [0060] O her types of filters,

such as post-type or conb-type of filters may al so be
wagewd/Bers7 det ecti ng an anal yte. For exanpl e, t RETASGRP@E/000339

of filters disclosed in WIding my be used. [0061 ]

To prevent large particles in the sanple solution from

clogging the fluid conduit(s) or channels, one or nore

prelimnary coarse screens for filtering out the |arge
flow rpterof 26 Iudminedyn epifleorpscepteaaisePsaeps Wasatsesh By moritpriheylpcations

Qr 6 i nl et . filter
of thefBRids. TP o AREIR  ofig itbe sp BABE Ui (D el
100WVHBOM Biilbgand apprdptibie dilfeatdls. A3 shedhiCibe tdrgaw beadsiedraalt e

inside the flurd path, so that it is possjble to

trappedicfarathe wrirghlt mag abseares thatdhe} pendeads passpd thesughdheoyeirs. A
simila? gekgfé\%ﬁlag%\%é %ei%%’ﬂ‘ﬁo[ P g@?ﬁf’é L}E&&egﬁg{'lﬁar%kuggaﬁ§ 1 pm

uring an exanpie pro ectin

beads bhe@ deaiph thefilds andlihe lagatibeadsiserd thapped hr ee paral | el
weir-type filters as illustrated in FIGs. 2A and 2B.

he ir_gap re about. 3-4 m deep. The beads had.
10064} o Al Cisr 68 3R 62 ey ki i codies 6L OYipe detecting
S . _ L | . )
il $9L €13, el S0yt pETBEAty ol et

the same dedsasap desvaibedinglie previows paragraphe | ocati ons of the
beads. The m croscope had a cool ed charge-coupl ed

evice . caner I .
B e
about M5 € pl. Gidrdap@ppdcde Warerduilywehl-shaptd, abas Solss@n e tbngth

that the 1 m beads passed through the weirs. A sjm Iqar
and abpwi todh I 40 Wah-d30th fYRRE P BROKEBH cellspyprofrpshlyfizgd in 5%

| 1t imafell dhe InfilBLERAR]. Passed t hrough
fomﬂﬁ%%%@%ﬂ@gﬁgﬁ?{]@rég{ug&Wbeg(]iu; wer e ??apped. [ 0064]

FIGs. 6B and 6C are inmages taken in procedures carried

[0066}ut Thesigdeltpeedicing mémbesbised west immangibiosesgentinginesionplp .

. and G ardi.a spp. th bein rot ozoan,cell s, ..usi.n
amtibofi oS fivYE ppRaLe odfe B S PRe A PRA R e St ivere
obtain&Pfra@ WerbokRAEE Jin @h Y01 605NN Aqih GI™S (Mal BRI whitdieKit.

roughly round-shaped having dianeters of about 2 to 6

100675, 1y, e GRS 4 oot oF e GEeT R HORRAC D Bot h
phospHaY?Gistrd B PO ¥of € nlifurd®4t& Adve i Yoduk 26 fli/ifln. 2¥xt, about
5 ul of the sample solution, which contained about 5,000 to 10,000 targeted cells, was
delivered into the chambers of the device using a micro-syringe. A labelling solution
containing the fluorescent-labelled antibodies was then pumped through the device at a
constant rate (about 20 pl/min) using a syringe pump to flush and push the targeted cells
toward the weirs. As the labelling solution was flown through the device and the filtering

component, the fluorescent signals produced by the labelled probes were detected in real-

time, with the epifluorescence microscope.

[0068] As shown in FIG. 6B, with weir gaps 3 to 4 um deep, few target cells sized 3
to 5 um were trapped but most cells sized 5 to 10 pm were trapped in front of the weirs.

As shown in FIG. 6C, whit weir gaps 1 to 2 um deep, almost all of the microbial cells
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formalin at a concentration of approximtely one
mllion cell/m . [0066] The signal producing nenbers
wogsed/oserse | nunof | uor escent nonocl onal anti bo#CE®SG2004/000339
respectively specific to the two types of protozoan
cells. The anti bodi es were obtained from Wat er bor ne
Inc. in an A 1OODF, Aquad o(tm Dual Fl uorochrome Kit.
067 I t cha ers nd, cq its .of the
with 435 skt i ek d B R Bt g g Withoet
being hﬁﬁ@h té Qpar&cﬂlhfluhé&§ fﬁs t%hfalféll\”t’héﬁﬁi%rcﬁ»m %llsz&uLH deéfbih so that
Next, about 5 m of "the sanple solution
smalleg sallssganidipass Sueugh tb@WCIIS)WM@ BEge cells genld dotwieh aftemas
dabnﬂﬁi'vered into the chanbers of the device using a

m cro-syringe. A labelling solution containing the
fluorescent-1| abell ed anti bodi es was then punped

[0069] hr Auglefébsit dﬁi/b&@pﬂicla@ed(lﬁi’[&b abtect’ AdeforaBRUHnakt: in
ringe punp to flush and push the

o SO S e B o o b
sufﬁc1§ﬂ}yustlﬁzﬁﬂr YR uld A tth S%%HQ{}:PE%% al gié% ﬁgsgrleawzﬂtf Ehep:(ii]&eaulénéhls

tering conpone
regardpihe floi fiab edtt ety jptsomesd weedintieddeTeelsHowed et highetlowM ey
068] As shown in

dthe %Plf| or.escence Cros P ﬁh*
could Ganige prggsur &l i wid cenduifs an ua@élpse eKtepsive defermation
of the §&tbinPabid %ﬁﬁltg’ eVéh Rrdlg We'®rdhef Qﬁ"ﬁ lfﬁto%?ﬁ{rﬂlgﬁ thé weir

sized 5 to nm wer e  trappe
gaps. ngsmmmuhtm gud@cshmudtthmdyusg@me piltan oﬁemmdﬁ@ﬁ
Owth a size

of the robi a ells
sign 1ﬁ%ng edu #ﬁﬁr?s?ﬁe\kgp‘gu%f@@@t"ﬁ%‘élfayn? Papped in front of
t he m5|rs Wthout being limted to a particul ar

[00701 heAs yan bé appsediadd, evuesl Bedukirible (ki a!the @all Yok@id & dead
deform so_that. snaller cells could assthrouhthe '

zone in fa¢ fon tF£G|7a&sgéue'élme§ flewipis meileshewingfthedead zone md
cr C a I 11 Z Ige LCIEIS
filt Zﬁ?f“ﬁfh%éﬁ’ﬂ t{l Q@fgde% gﬂﬁﬁfgl K e}té g f;ﬂ?%f? it RAPY gﬁce S for

hat to det e ana accor
toa remn lertm)@bndemwhefe thére is mo/Buidiflow odt ﬂhe flbiv raeris lesdtoSie#e In

. 70 R38R 5 e e Y

area is dd’aﬂ&oh@ gREtkesdlR@hdwad MEatf Wim&ﬂ z@ée@tamn &R ﬁéﬁv
cause

mted. Tests showed that hi gh fl ow rates coul

had htﬂﬁ F§f§§tlﬂﬂéh%) deaderonp in the corduit As @alfbwmderstoqm dhanging thasize
and the?féé;@?ﬁ'tﬂe %Ogﬁgl?por rre lalgga CEI{DSS ?a%lt gglnﬁ ﬁy gﬁaﬁ¥{1€hﬁze ertHe

cing t
dead zmrfgm pxamlble wesharing thi ﬂbl[bthtof e debplsiotivn ahewpﬂltérmo can
(H in 2 pillar qrientation can :
significantly reducethe ead zone. Dead zone can also be small in a pillar-type of
filtering configuration. Further, a dead zone in a device such as device 400 can be

advantageous because it forces the analyte to stay in a specific area.

[0071]  FIG. 8 shows the signal intensity profiles as measured in the above tests. The
fluorescent signal profiles were taken along the conduit depth from bottom to top just
upstream of the weir, using a laser scanning confocal microscope. As can be seen, the
signal strength from the trapped cells increased rapidly above about 35 pm. No or little

signal was detected within the dead zone, which is below about 20 pm. Thus, most
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significantly reduce the pressure build up inside the

channels. [0070] As can be appreciated, it nay be
wdeasisroableg to |imt the dead vol ume or dead zORETISG240AM00339

conduit. FIG 7 is a sinulated flowrate profile

showi ng the dead zone in filter 200, with a weir depth

of 1 to 2 mmand a flowrate of 20 m/mn. A dead zone

refers to a region in the conduit where there is no
detectedl gélts wéropcatedichase tq aweatgapi Sntlagg ethe deteeipd Duphermic

7 he .dar k. _ar.ea has, hi. ; ' edr:
suorcfgatty e QS fopply alidly HoR Y T4 BT A B Hitou
being Tiasited16 § phitieumh 2664, theaéduckd sighal front thetdehdizom@righikely due to

increasing flowrate had little effect on the dead

the degrzazedimmtbierofestia in the dead zoae (erdls arrdikedy Brsded agniny thegveir
t ! o RN . ) !
gar), belfe b EasBl ot o AR an i ORUEIRHE deallzohd, bR OU°

zone. For exanple, reducing the depth of the deep
[007% eCtiI®) 9286wk theftinhd depeddidce afsigial o Aoiscaratib ¥S/MNYoneasurede
ead zone, Dead zone can also be spall in a.
under giifarept iojb 0w rates il ik 1R nE P SAnCaRAtpfy Valugs of
S/N ngi edsfed eb@ry%ﬁiﬁfé'fﬁﬁlfﬁﬁﬁﬁt@?’Tﬂf?ﬁb\Q?até@@efé@@sﬂé@tively 2

vantageous "because it forces the analyte to stay in
pl/mi(csgpses),f 10culanimd(cir¢le) 7zd 2011 Emi8 (svoves). (Ihe teanglesirepresent

BETE (AT N SN TR RN XY o

purpo§eRNAkiEdn HSRER the QEAMShéRM dépeh@Por the Tlowpsitd @dithfotal ke
weir, using a |laser scanning confocal mcroscope. As

in which thetnmalyteoin expased & a flows The higher the Hayimie, the dighsgthe
[l [ idl h bt
deteor§f i SEAETE TS L0 RRK Kl PO aNher e SRRt W
e o 1o L b et oan s i Tt Lyt he det ot ad
Oocatl e close 1o e r. . | a , clte
when the Hout rafsris syltisieaty Giahy elShﬁ%@fﬁ"&Bgfg]g%%JémﬁY &ﬁ_ﬁ’g&%%ﬂ%p kl'y
rcache{s ra?)'ﬁtéazgafé} tl%7ﬂ(m hz% Beén Blai?4inél for WiddpptricAQI Aehel wikd B¢

0°'a particular theory, the reduced signal fromthe
surfacel ofiudie zarpet dels sisatukatediwigh the antibodiessr eased nunber of
- cells in the dead zone (cells are |likely pushed

_.against th i : ’ : iy :
100737 35 4 St FibaPat is Yaroif AR ER0ASk PHEBE0 R,
provide$ fpodpesfopmandeh id high ef@pdfoemshingfthsiaga cellsagainsisthe
ratio (S/N) neasured under different fluid.f %g rat es

weirs gnforreprhing theapirationgiansl Hiemath HHE &FhPdPPcs Ohring, et low
enouggﬁoolvﬁvétpdg FhAhEAR e fu §Eﬁéfr§/qhgéi{%§/tﬂ&€veﬁ§ m nutes. The

were respective mn (crosses), 10
m/mn (circles), and 20 ml/mn (squares). The
[0074] r | AUG. 8 shapy ths tinte dependence of signal to noise ratio (S/N) measured

under a constant flow rate (20 pl/min) but different labelling solution concentrations,
namely 10X diluted (solid squarej, 100X diluted (solid circle), and 500X diluted (solid

. triangle). The number before “X” refers to the volume ratio between the diluting solution

and the original solution, or the ratio between the original concentration and the diluted
concentration. Again, for comparison, signals detected on glass slide with 1X labelling
solution concentration was also shown (open circle). As can be seen, 10X diluted

labelling solution produced the strongest signal (excluding the signal from glass slide)
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signals detected fromcells deposited on a gl ass
slide, which are included for conpari son purposes. As
woamsmaciseen, the signal strength depends on t ReTKIGOW4/000339

rate and the total tine in which the analyte is
exposed to the flow. The higher the flow rate, the
hi gher the detected signal strength. The | onger the
exposure, the higher the signal strength. \Wen the

withirf the first tneinittes:itsrS/N|ratiq rapisldy Bcreasedite 154 adtghh gunyte, and

sjgnal strength [ tiJdne. r- .
tevelled g 2 e e gt sRim R8s, MORRA ik Aberting
i i fRP8 nisded) esching hppreatnadly a1 at the 12
SOlum?f}g@vHﬁdaeg)ébsgg%&ngligﬁtgg ned flor a |l gnngé_gltr)i od of yti r?e,
¥

minutevrark. t e abové wedt isflikelyeduede gretrelatiyaly high fuoreseerced wi t h

the .anti i L1, [007 :
backsiorp e e e o, ERCSORE BN 0Gs fiBon
produlldoMoHasre SR dighY dveh BRACK. minutes STHei siinabsteingth drdabelling

pushing the target cells against the Mﬁkrs aqd for

efficienepohithe gniet8uidia davigeivers Tagtlhes spmpared wathihepigpl strepgthor ¢

' f  ti . f t .
proao il o 4 b B NEAISE Ay g o At
soluticih e glhaslitie prddeqiensigint of sifnilai sjreapthtto thediof therl@Xaliluted

I RN
using &%@%ﬁﬂgl%%hé%%@@gﬁ&@ﬁﬁi@ic%ﬁ@é Qascrib&Abode] déktion 8P | d

circle), luted (solid triangle). The nunber
microliief @ile cAinBe peefoemsd tsing kees caicentmteddaballipgsalptionsi(prewith less

conso g B S0 P RSB 8

di l uted concentration. Again, for conparison, signals
[0075] et enh&adeired | bREEKtS hidl advantaesof thbahbodimests detdribad herein

concentration was al so shown _(open.cjrcle). can be
not exprsssly megtionsd|aheesicandsdndergigod %qom Weamf?e@ﬁa E‘r?efﬂ awings
[.gnal (excluding the signal from gl ass
bymoé%%@gﬁ?\}\% lin the first 7 mnutes: its SINratio

rapidly increased to 7.51 after 1 mnute, and levelled

[0076)f f Adthoaglpbrly eaemplatummbotiimerits of this inyentios haveksga described

avove e TS 5 R S SR are possive
therei@&ﬁﬁ&ﬁinm&iﬂz dbparfihg ot the novel taehings nd adveniagemof this
result is |i gg%“QUe to the relatively high. . . e
inventidny Fheinyeriis, g dnterflerl o encempass ik Jugh apdifigation widin its
sol.uti on. X diluted Il abelling solution produced
ﬁmpmgspgéw% pg%g?ﬁggggnal even after 12 m nutes. The
signal strength or l|abelling
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efficiency of the mcrofluidic device was further
conpared with the signal strength produced by | abell ed
woebds®3erw7a conventi onal glass slide. As can beCssen)o4m00339

X labelling solution on a glass slide produced a
signal of simlar strength to that of the 100X dil uted
| abelling solution at a flowrate of 20 mM/mn in the
m crofluidic device. In other words, using the
exenpl ary nmet hod and mi crofluidic device described

What igtsdaimed gt ecti on of microbial cells can be perforned
using | ess concentrated | abelling solutions (or with

1. Aaesshabofsistestingan afalyitalsemprifgesol uti ons), as conpared

to conventional glass slide analysis. [0075] O her

ﬂJggg% YRGS thRRBR LIS, A5 ALY aityatesgwl piddeciegbegibeendmsaller

ribed herein not expressly nentioned above can be
in size draatsaiddnaly terand thiawing @ity go spacifigally atchdp soid agalylsy said

those skil]led.in the art. .
il achprel o tfipin saish B e BTG s Ao liched ones of
safdessihl peduahoMembbROsR skilled in the art will readily
appreci ate that nmany nodifications are possible

%S £LiBna irdhdr¥ of ©@Eibhdl Prédueiigtii@mbely epstream
Se%%%ﬁl%és“pggr@%dd%%dgrggé of thi skﬁn\?enti or%. The b
of isaid diltei sngs to detaeirsaidi apalyie eapped by said fidiehpass al | such
nodi fication within its scope, as defined by the
2. PledhbMod SBMNGL 1, firtldr2bABEsing paskingh AEE bﬁﬂﬂl@fthldﬁglesdidl filer
an analyte, conprising: flowng a fluid through a
soi ds e detect shid apilyteccontatmediimspid flgidesampleoduci ng nenbers
smaller in size than said analyte and having affinity

Q.S i £ gal . i i gl
. TR AREH ¢ 2 sl RS LpiRlofs flow R A B o

R4 af fimefafiendid pashiag adivédsandpls thirahghisgidefiltop togloy ng
menbers; and sensi ng f s'ﬁ’g%h Fqgjoduced one gr .more.
spumgaleon pachogaaniel s emerediEpE Moty alp pited
[&%& &sgﬁlﬁgmget ect said anal yte trapped by said

I'ter. 2. The nmethod of claim1, further conprising
passing a fluid sanple through said filter so as_to
Hretreethod of daiznafurther eumprisingseroeningpid fuidsamplgbpfoze 3,

- The methad..of cl a; ' i N6l LLSeR.:
RSBl 516 B30 s
RAPE thet Ae fargtr thaaaaid aalyhr. ough said filter to allow

5. The method of claim 1, wherein said analyte comprises one or more microbial cells.

6. The method of claim 1, wherein said signal is a radioactive, fluorescent,

chemiluminescent, colorimetric, electric, magnetic, or electromagnetic signal.

7. The method of claim 1, wherein said analyte comprises a target molecule on a
surface of said analyte and each one of said signal producing members comprises a
labeled capture molecule having an affinity to specifically capture said target

molecule.

8. The method of claim 7, wherein said labeled capture molecule has a label which is

radioactive, fluorescent, colorimetric, electric, or magnetic.
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accunul ation of attached ones of said signal producing
menbers so as to increase the strength of said signal.

wa 200586182t hod of claim 2 further conprising sSecesoond/000339
said fluid sanple before passing said fluid sanple
through said filter so as to screen out objects in
said fluid sanple that are larger than said anal yte.
5. The nmethod of claim1, wherein said analy

9. Thempeihodof daien 3 wheseia spidcapisreamoleetls das g afﬁﬂ’éy Hekthod

:meﬁﬁngli%(éqwqg\a@eﬁeﬁﬁﬂfegff I dé@%(g{&agald t?(%?t I%%rl gct Ie?/:ct ric,

magnetic, or electromagnetic signal. 7. The nethod of

10. ThinBthdd oin&laiheg nyEatid saidahploe molepult sasbiad sele@ively to said
nol ecul e on a surface of said anal yte and each one of
tegetimolegnls) citheperalently 9eROEFLVEHBr i ses a | abel ed
capture nol ecul e having an affinity to specifically

11. ERAHAG BRhed 28,0 TB 88 e dnold i BRL ARGt o
b paited atigel hnmﬁmbudy phirebligadend receptiogrpiaired biotin and
el ectric, net 249. The nethod of claim7,
%‘@Fe‘i’rr?agﬁ‘gﬂlbé‘é% e‘FFdI“&uI e has an affinity to be
specifically conjugated, |inked, or bonded to said

12. THY H€hod Bt Q&inl f wﬂe@em-gﬁﬁ s Hﬁ@d\ﬂﬁng:inéinﬁblﬁ cotPAsEqiAntum
sai d capture nolecule can bind selectively to said
dads oregoldmdnopettiglesei t her coval ently or non-coval ently.
11. The nmethod of claim 10, wherein said capture

| ec [ '

13. R Ao f o6’ Fsehh Bl BREEL LIS, ARG ERORE or
dvh@int of @idlaaliteli n, or paired substrate and enzyme. 12.
The method of claim1, wherein said signal producing

1o S SR S L AL DR Ay
SBORAtaNG TofRAR TIGWYaRY Presence or anmpunt of said

anal yte’ 14. The nethod of claim1, wherein said

flowm ng conprises flow.n aldflwd at a
15. Ehetyaethed piglaign bovherein said isprevided on a microfluidic device.

T TR i 0 !

16. The method of claim 15, wherein said filter comprises a fluid conduit having
contignous first and second sections, said first section having a cross-section
sufficiently large to allow movement of said analyte therein, said second section
having a cross-section sufficiently large to allow passage of said signal producing

members but sufficiently small to prevent entrance of said analyte.

17. The method of claim 16, wherein said filter is a weir-type filter or a pillar-type
filter.

18. A device for detecting an analyte, comprising:

a body having walls defining a fluid path;
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15. The nmethod of claim 1, wherein said filter is

provided on a mcrofluidic device. 16. The net hod of
wobheisrmsdis; wherein said filter conprises a fl uPdT/8G2004/000339

condui t having contiguous first and second secti ons,

said first section having a cross-section sufficiently

| arge to all ow novenent of said anal yte therein, said

second section having a cross-section suff|C|entIy

4 filtgyefot twapplrgoaidraslyteyia soid fhuidl gatbibyhallowing Bassagerf signal
nbe b f f t | f
EatrmRpbes Sl s e s pifiend Withe ERLGRNGC O]
gf;§jﬂ£§§g}a¢m@h a{d;tdég,@efl [ter or a p| I | ar - type filter.

Vi o}

r detécting an anal yte, conprising: a

(falqarapp B L5, gzﬁg:bg isid fikef:lagd path; 25a filter

gsal tei saidfluid path but

al. | owi ng .passa f si .
fhieaS] e e v e gauREBRYEh AEndlRRRRa SYBhd Bna
gﬁ@@&hﬁ d Bhbdts aitdchedid S&l&ﬂla@ltamthyhai said andymrmh }ob detected
rapped in said path by said filter; and at |east one
byfsesangisa.tésmalal | owi'ng transm ssion of a signal
produced by said signal producing menbers attached to
19. Bi dbvt8 Jf Yiafin 38 Glhdréiaisaiddody amapiidee abase pidte dad e ttisspalent
sensing said signal. 19. The device of claim18,
aoiverplete. sai d body conprises a base plate and a
transparent cover plate. 20. The device of claim 18,
&fSi . GRRRAS R &Y onl¥ R Bnd?t Gfi@Bbial cells.
cf@ic@ﬁ@fa%g@?é%%r%g of cl ZI mo%gﬁi wherei n said signal
| s a radioactive, fluorescent, chem | um nescent,

21. Hiel deviceef chaon 1&|m¢m@mdmnbwaead1@¢cu@ﬁ Seenet i ¢

a 22. . Th c 81 IS
%F%@F‘“FB?FBH@E’ \éll g{nccOnggﬁgt&hcgvﬁ ng Oﬁiagtl %S(g:lusg%ls )
first and second sectl ons, said first sectl on having a

22. PHeQRyics OF tlalh 18,uilidrein gaidifiltel aomyprites a dluldondoiy dam&ing of
sai d anal yte ther sai d cond s%&tj on havin

contigaons @éﬁna% S%C«etl; pectigns, |S§71d It section haying 3 FASSE ta,o
s%ﬁ*igexﬁf\ng%la 1P AR o AR P 84id at%l?te&h@r&h%aﬁﬂidcﬁncﬁﬁ&hbn

to pre entrance of said analyte,
having a cross- ~section sufficiently large to allow passage of said signal producing

members but sufficiently small to prevent entrance of said analyte.
23. The device of claim 22, wherein said filter is a weir-type filter or a pillar-type filter.

24. The device of claim 22, wherein said analyte is selected from the group of

Cryptosporidium spp. and Giardia spp.

25. The device of claim 18 further comprising one or more coarse screens disposed

upstream of said filter for screening out objects larger than said analyte.

26. The device of claim 18 wherein said filter is one of a plurality of filters.

27. A device for detecting an analyte, comprising:
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23. The device of claim?22, wherein said filter is a
weir-type filter or a pillar-type filter. 24. The
wdevismaciel cl ai m 22, wherein said anal yte i s seCestGea4/000339
fromthe group of Cryptosporidiumspp. and G ardi a
spp. 25. The device of claim 18 further conprising one
or nore coarse screens di sposed upstream of said
out objects |arger than said

filter for screenin ) | (
a veaibtayine, a 26t poFtien @584 secowst partian. spiddirined spond gogions

filter is ope of ural | L S ]
ackigoi iSR! Sdbbafitlichd B8 3ion g ERt b
opén E’gétﬁémpé}fdt, bR pAR aBowREdRan Rid tpsteamsmit dovards saidnd

sécond portions defining a fluid path, said path )
dotvastieam ends edvhtod saifl St pnd pesend porignhRavingPlEFHity plopgRings

.open, -upstream en saj | .0

aisphetralsfp el iy Chil RSt BEb RO i ARl fings

befnbskfcRtly SREN T Jﬂ@xrehﬁﬂglp@a?gei ofgnanglyercatriedybychid fluid,
openi ngs di sposed al or_l‘? said path to allgwa fluid to

wheredw saidh floidgands 4o foremsaid anglyte inyaadhpath Lovads pid downstream
fficientl I f ' .
end Ruietfe st soRf o Speb R EibiocRE BESAAGEPL, BT,
tends to,f .Sai d I ' ' '
an ienie b g ot ag g Fich St g6 S siihe

intH@QhQuEk’t?éﬁnpé/ndScﬁisﬁﬁd@ﬂﬂﬂ;yﬁ(E; an inlet in fluid
conmuni cation with said path for feeding said fluid

an B}t A ﬂqidat{lﬂxﬂﬁﬁcdﬁﬁh QihAafll fiRainS 8N aBOWinpf safbflwld pad:tit
and an outlet in fluid commnication wth said
saidjpeth. ngs for allowing said fluid to exit said path.
28. The device of claim27, wherein said wall is
28. 131%%{71% bY ci¥in® PARGIErGh si@Reillak byneklyayetaped dr gdieeally U-
evice of claim 27, further conprising said anal yte
shapedped in said path by said wall. 30. The device of
claim 27, further conprising a cover covering said
atn. . ' r | i i \ | iSHANBY said
29. B yisE B B R Y E tupnd] coMhiSe SR Bt pPedn i EY &
vadigl yte such that said anal yte can be detected by
sensing said signal 31. A device for detecting an

30, AelS o SRR Fuftfr B A 1ROV PR 0 Bver

allowing transmission of a signal produced by signal producing members attached

to said analyte such that said analyte can be detected by sensing said signal

31. A device for detecting an analyte, comprising:

a body having walls defining a fluid path;

a filter for trapping said analyte in said fluid path but allowing passage of signal

producing members smaller in size than said analyte and having affinity to

specifically attach to said analyte;

a screen disposed upstream of said filter in said fluid path for blocking objects

larger than said analyte; and
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afilter for trapping said analyte in said fluid path

but all ow ng passage of signal producing nmenbers
wenlslaéiern si ze than said anal yte and havi ng aE€TiSoRao/000339

to specifically attach to said analyte; a screen

di sposed upstream of said filter in said fluid path

for bl ocking objects |arger than said anal yte; and

27at | east one of said walls allow ng transm ssion of

at leAstyonel of spid rvadls @llpyingdransmisgion of bﬁ%@&fﬂ@%ﬁﬁé@l@ signal

attached t ald.a : '

SonBfieenfo s ARl R 4G BR shobtyy S AhboBlcRs

5 sinSing daid Wip@slei N sai d screen is a first screen, and
sai d device conprising a second screen di sposed

a2 TR ik v R GBS LlDigeE M AR B

R

isfigZseb@idiRfech ddpodddapsRaim of sail fifst scadent foi bltking

screen. . )
objects larger than said analyte, said second screen having a mesh size larger than

the mesh size of said first screen.
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