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RELATED APPLI CATI ON [ 0001] This application clains

priority fromU.S. provisional application no.

60/ 511, 114, entitled "Integrated Filter-based MEMS

Device for Parallel Concentrating and Detection of

Mcrobial Cells" and filed October 15, 2003, which is

i nc oMIDIOBANBARRARAYUS FOR BETECTINGLANASEYTHE

| NVENTI ON [ 0002] TheWITHIEhTERNnventi on rel ates
generally to sanple analysis, and nore particularly

to method and apparatus for detection of analytes.
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detection of mcrobia ceﬁ% In tluids can save life.
For exanple, it is estimated that infectious diseases
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hereiniggi-ﬁ%ﬁ&l.ls di seases, or biological terror attacks.
tection of mcrobial cells in fluids also has

various other applications, such as clinical assaying
[ 0004] There

and air quality control or nonitoring.
IﬂELDéN%IﬁE&ﬁiﬁﬂﬁﬂﬁﬁques for detecting m cro-organi sms in

wat er sanples or human specinmens. As the potenti al

content of the target cells in a sanple solution is
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vari ous assaying techniques to detect the presence or
t he amount of the target mcrobial cells. Exanple

BACKGROMNIYOFSTHB INVEMEEQNNg i nmunol ogi cal cells include
i mmunof | uorescence (IF) and enzyne-linked 1 WO

2005/ 036167 PCT/ SG2004/ 000339 i mmunosor bent assay,
[0003] f | Rapiclyand meturate detettiorgef muictopiuk celken Ehiddsican et 1 Fa'

restrictio enzyme dj.gestion, inmmuno-nmagnetic
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Qui ntero-Betancourt € Cryptospori
Early detection of infectious micro-organisms in water sources can thus significantly

reduce risks of outbreaks of certain infectious diseases, or biological terror attacks.
Detectior 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 m 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 micfobial cells. Example techniques for

assaying immunological cells include immunofluorescence (IF) and enzyme-linked
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[0007] &Batb 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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are then detected with a thermal |ens m croscope.

Thi s techni que avoi ds sone of the drawbacks discussed
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microciahglt e can be detected using a filter that traps the
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detectioh f Wedlytes. MBBRAS slsd & néddofop ah BppAkghs suitable ifbd detectibh of t he
analyte is trapped at the filter, sonme signal

differept typeccofngalytesiaivher wnprataly arsimubanequslyanal yt e and be
trapped as well. If no analyte is trapped, the signal
produci ng nenbers w |l pass through the filter. Thus,

Imﬂﬂéﬁwmﬂﬂmﬁy the trapped signal producing
S menbers at the filter can indicate the presence or
anmount of analyte trapped by the filter. The analyte

Y ARGnbiyfRiR i € buRARHsNJ
[00091;381;1%%% pot eﬁ’te ?gﬁatftyg/gué%%ttaghﬁ?%t{r g tgﬁgfj?ge ‘tlhrough

. passagt hfsigndl perducing Gidibesrihaintangpenifitally attact to thipanalde cBxdatgct
Q pre-.concentrate the sanple as the. anal yt

the analr G SHOTHE Uzt PPRTOH BRaPRS 1 dngh il B8 s 1

the analyté RUeHppEd &t thé filte] sonw §igRal Peoduling!théribheds einaltpitieto thet he
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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 concenirate 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 fo be high. The detection can be

perfqrmed in less time than many conventional techniques. Further, since more than one
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| ess expensive to prepare a carrying fluid that has a

low concentration of signal producing nmenbers, which

is sufficient as the carrying fluid can be flown by

ﬂgﬂa@l@dddiﬁ&ﬂ@ﬂbﬁ@ oy taftadhb iRy Bhatles isipeal srengthdnd heddedetection
e-use of the carr fluid is also possihle.
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be flowi\b§1kd @4ppeb ﬁﬁﬂytb&oﬂn?\ﬂem ptl'lﬁébflﬁﬂe.ORedEé of the e@rraing
analyte, conprising flowng a fluid throu gfllter
fluid is Hlso ppssitde.Moregvasgwith a siasleilicnmors, aﬂﬁ%ﬁ%\?g apalytemay
d having affinity to
be deté%%‘ié %%tél?&&aﬁ%ﬁet%ﬁepi anal yte, the filter
adapt ed for trapping the analyte while allow ng
[0011pas SAge, inkn aspett cfdhedivertivaghat is previdedya slethodad defepting an

analytg%gbers d Senﬁﬂ@&b{%ﬁgﬂﬁgﬁ ﬁgﬁofﬂﬂéed bﬁga e ororimcmg

memb%r‘s |sfn%ﬂcr§ﬁ PR tia tAEARHie hREhAMR MEifity © Bﬁﬁcﬂw attadR to the .

[0012] I'n anot her aspect of the i nvention
analytlt,l‘lm’ ﬁlmrsadgptgd/fcm ¢rapping $hei anelyteowhideallaying passege of vantjached

ones O 83(: ngt"@jr pr%g %%%Baw \é’gsl | S:ia 9’%&51:}%&&@ H' §+ed rg:g{u% of

the sighlipréduciid Membeas ﬁ?@ﬁaﬂfofﬂhegﬁl@dr sp 29 fLduitedy Rl testrapped by
smaller in size than the analyte and having affinity

the filtex specifically attach to the analyt the analyte
trapped in the path by the filter; and at |east one of

at N i
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sign rs attached to
analyieg nadnpnang o bbd;t hrewung walls tkﬂaiqgtaeﬂwd pathea ﬂlice’@r Hdpmyg the
sen 0013 er. as t of ﬁt]%
analyte if |Pa s e proveet Al Rt cind BT T g
size tha{¥ht ¥hA e%ﬁlﬂiﬁhﬁg Bfinity W&kpe djﬂﬁtta%hftb ﬂﬁ:tanﬁl?t%

- a SeCOﬁd portion, the first an second porti
trappectil@fthmpatg by thel filtes; gk leasmlepﬁtthe wialls aﬂg“@pg:ﬂrfeﬁwslon ofa
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analyte&jaﬂbeaatébtedbyfsm&gthsmgﬁﬂd second portions having a
plurality of openings disposed along the path to

[0013l5ci Wguherabece st i} waﬁq?ﬁ e isprovide ¢ iy eiel B
g e S o
second govtivms defing a dluidpath,aheepeah ha\eag a closerk domtrmom#g@
open, upstream end, the path narrowing from the upsiream 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 {lnid 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 cornmunication with the path for feeding the




unbl ocked by the analyte; an inlet in fluid
WOk cati on wth the path for feeding the S5p¥sa2004/000339
2005/ 036167 PCT/ SG2004/ 000339 fluid and the analyte
into the upstreamend of the path; an outlet in fluid
conmuni cation wth the openings for allow ng the
fluid to exit the path. [0014] In another aspect of
fluid hftEthé BGBE OH thetdpRireant sndosfaké piaht aa cldvi indluidbecommunication
__detecti n% an anal yte, conprising: a body having walls
with the ppawingg Tor fllowing thadivid &g exitthedpatl.or ¢ r appi ng t he
analyte in the fluid path but allow ng passage of
i gnal . "~ L he .
[0014], 218 an B Eed B IR TRpnRof (Rt Biprt s P4 ARLOBPddHTing an
analyfel\@nipiisingt £body Beigewallstiefipmgadividp psthpafilteaffot tiepping ther
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escription of specific enbodinents of the invention

sensing thecsignalinct i on wi th t he acconpanying figures. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0016] In the figures,

[ il r ' X .
[o015{'y, Oter el Rofog 5, SRR SRR HroSBl v lich VA become
apparesif todBdse OF bfttinaay skilldh YHeearsnipioh réviéw lof thie; foFdwing Zsdriptian of
_partial front sectional view of a_ device havi.ng_a
specifigempodiggsatsof tedinventiondn sepiaction sty the, pocompanying figwes:
- view of the device of FIG 2A along the |ine B-B;
FIG 3 is a partial side sectional view of a device

BRIEFBESORIATON OR'rHY pRAWINES, 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

. [oo1sf_A B6E B8hRE Wiick ilfusirite Brempihis enfedirhdHS bf Mt @fvehiich,
AR ilter of FIG 4B in operation; FIG 4D is an enlarged

view of the coarse screens on the device of FIG 4A
FIG. 1schsmatically ilsteoustiodef detcpingeganelyty o s dliesi r cl e

D FIG 5 is a schematic diagramillustrating a device

FIG. 283 h Pt EbiGeBiddaPlieh ot dbbikt Biving a weir-type flter;
FIG.2B is a partial side sectional view of the device of FIG. 2A along the linc 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 F1G. 4B in operation;

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




FI GS. 6A-6C are experinental inmages show ng trapped
wanedydsefs7i N the device of FIG -2A, FIG 7 i gc#isG2004/000339

simulated flow rate profile for the device of FIG 2A

FIG 8 is a diagram show ng the detected signal

strength along the height of the weir of the device

of FIG 2A; FIG 9 is a diagram show ng the dependence
circled; detected signal strength on the flowrate of the

| abel 'ing solution; and FIG 10 is a di agram show ng

e dependence of, detecte nal str L. n the
FIG. S hafPRalis Grram Ipgrafing & feyicr ma e, e DI Hp fhfors:
DESCRI PTION [0017] FIG 1 illustrates a nmethod of

FIGSIGABE! drd BxyRiinfRal ith eaeﬁbw;ﬁ edlaMal9fes iEHR AN 08B PIES
GSthe.%{ctnventlon [ 001 Anal yte ﬁif1‘500|S,S?t€I§1etargelt

- 2A; - subj-ect matt-er of -an analysi-s-or--detecti-on--1t is
usual ly confained in a sanple, such as a sanple

l.u n N& re large
FIG. %%ja P@a{cﬁg&%h'écé’rg%gg&?[ﬂcgg?& Ifib h a certain
type of small objects. The | arge Obj ects have a
FIG. s atdidgranp bly@mgkhesdemtddtsignabsuehgthrai[@gothehmgﬁfcmtmheof
For @t anal yte 100 can be one or nore

the deyjpe,p snol ecul es, mcrobial cells, or other cells.
Anal yte 100 can be, or have on its surface, a target

FIG. mh%&g&&l shYWiRg tHeRpaRRhide df@Rlckiéd @@Mu%ngm olii%e flow rate
citically captured by a capture nol ecu

of the lghelling solutidneapdhi r of target and capture nol ecul es can
be a pair of antigen and anti body, a pair of |igand

ric. 1 3Ry B o P iy B

concenfthtiGiesthe labelting sblu@nse ol i gonucl eoti des, or the Iike.
The pair of capture and target nol ecul es have

ci.fi inity with each other. That is, each of
- DET. b&ﬁ&m target nol ecul es can recognize and
bind to the other. The pair can bind to each other by
[001 7]C ONWI AL illRstratds! Yk AHEd of deering AR ARaI P 400, exem; plar%_of
e

PCT/ SG2004/ 000339 chem cal bond, or the |ik

GmbOdlmcntilqﬁ@lmVﬁIﬁ'@ncoval ent or non-coval ent. The term
"specific" or "specifically" refers to the selectivity

foo181C, AhfAE 1 i1 BT Sl pir 17, soSRRE N bR R

usually tht& in wéanwdle, GhcH dsa salmpl gllutivin, Aablytes]08ran baone ot more
clty

ecessarily the onl Al t hough er .spe
- large otg%ﬁtp tiatahalvc >s/pe c af%n%/ty tﬁ a certain t;l;?e oth slngaﬂ obj ecPs %‘ile iargc
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 pajit 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,




I nprove the accuracy of the detection outcone, the
woegsaBeRy specificity may vary depending on pEfsEYi€000339

of anal yte and the application. However, the

specificity should not be too low, as will becone

apparent fromthe description below While analyte 100

can he deformable, only those objects that can

chemigal hong; frr the ke, Tﬁﬁhﬂ“ﬂ%ﬁ% ke cayajent gy eoeenvtamt é"he@hpe cts

el BBl o AT OB bR B e

captuxsngmﬁéct pn]@cba fufg selectbdosspbbific pyéiips lof bmleobjédts Iif Whichithe

attach to anal yte 100 and are smaller in

target 9B s gtl 1; Irérg%llﬂ;tm pacessanly. the-gply @m&rﬂt@ough Sigherspepifictty eimg
improlfEIH Sbch &ty GEShdfloft BRCYE, dOGeRbeof BLARHEI AT 185

dependiag on tlectypoobamaly@2ihd thodppdichtiors Howanet, ﬂﬁdp&ﬂlﬂﬁglzdh\bvmuld not
en

nal roduc nmepber re referred to_as 1
be tooi?vgaas?% e?@%%wgreyt Fromdheds skjeliaybalew  While analyts 4A@ gan
be defGRGITBAI RS RS at %%Er”gﬂﬂaﬁﬁgﬁﬁﬂwe. PHIAPSIPR fable
objectsoof applytet Hi s willhecome vledefromtthenddsatiption telowhen

activated by a change in its environnment. For

ot X B 95 RSB RS e A TR nfe sy

to spectfitally ati®dhltb Gnalfle 400 b€ are RGO m%meehzﬁrana@reamrﬁ Fofclafify,
other suitable si gnal When ana@(ét e 100°7i ncl udes a
signal pragying members atiached ianalyin 00 wes trpthg) asiiBeand vagitached

s SRS HEnESER STBASEM D By GRSl s

producimgnaemniiees arEcDefeﬂadampk a2 Ivrﬂbﬂ litl ie ﬂomeoése&ysw distifiguish between
and nucl eic acids used in

h @mbom rotel ns
attache DE%I | detections, bionolecule or protein
anal ysi s, simlar analysis can be used. Signal

[0020]Pr B ﬂadi@ﬂ? ebERY1 02 ah PR&IuLE ﬂet%tﬁﬁle Si¥als SfinkAL! ©
n own

Iabe 0 persons skilled in the art, |nclud|ng
naturally g5 FMCO@IL@D ander snmrllaap@ gwhcn actiyated by a change in its

ri-netric,l abel antum -
' enwron%ﬁﬁﬁ%% gd?@glalr? nopa crl'[l TP 3B mgodugggrﬂi%aq%:i]r
fluorescEntg ﬂhﬂzﬁlﬁr@%&ﬂp&ﬂoﬁﬁeﬁﬁbﬂb@ﬁ,@n@dﬁ@, eldcirpmagmitie, or other
Si S can be found.in the references cited above

S“l*ablcé}%mf Vhen apalyfe-th0yncludgs atargst mlecwle, qagh signalgrpducing

| membcl%ﬁﬁgfﬁ%:lu‘a\gl ad f%ﬂ&l@éﬂl@@)‘ft %}&)@%ﬂé&ﬂbﬂ: gﬁﬁé e ) oép%%cally

captured lﬁvﬂﬂe tagetomoleduld. IEone xamipie tatsellad ;ircé»es srt@tals aﬂtﬂﬂﬁrﬁs@pﬁ)tems
P05/ PCT/ SG2004/ 0
and mucle R aei5riSE B EHLB0 pol e BF o mBlocule  geteimymalysis, or
similar dndl}Bi6)can O hised? SignAPproditfiigRémb&s ﬂaay be labelled with any
suitable labels known to persons skilled in the art, including radioactive labels,
fluorescent labels, chemiluminescent Iabels, colorimetric labels, quantum dots (QD), gold
nanoparticle 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




Liang Zhu et al., "Quantum dots as a novel
PCT/SG2004/000339

wlormmkid:ror escent detection system for
Cryptosporidium parvum and G ardia |lanblia," Applied

and Environnmental M crobiol ogy, (2004), vol. 70, pp.

597-598, each of mhich IS incorporated herein by
when the anal yte includes

: F
immu B sEoafee SE Pt ST B%SCY‘QFVBV()@B%H WOl gac st o
Liang@ha'eg bl “QalRthinotdds & g ’{Pﬁ%{% ég& can be used

as S|gnal produci ng ne
Cryprmgmbumawm aitd Gligrdin danblitt,? A ﬁmaisandtﬁfv&bﬁn@,ﬁaj ug at i ng
The QDs may be

erog%i Z\Ez!ﬁ@h‘“ﬁ J{q: 3%:%@%?1630%0? gﬂ@fm inspiporatebhegeln byay

Tt el o oSS RS BERoBE AU ooy ree

target c e
Cryptogperidium penamsad (Elhnbarbxydzﬂ& Qbedntibydyt Bmcorﬁlllgést Qafr 68 bsed

t materi al radi oactive

A RS 5t i

eria

before cmijﬁgﬂudg QDas tﬂ'&&!eﬁlétthéhdﬂ%hb(?dl sgﬁ 'fbeel % nteld g»bth

articles suc

tremt ﬁlgﬁﬁr col ored
streptaagiay; Aliernatesl the QBs mapnbe disked wnubom andrthd e D206 6
| i posomes or other vesicles

the targBPleyifEr | atex particles,
containing directly VISIb|e substances, and the liKke.
A mxture of the | abels may al so be used. [ 00221

[0021] s; gﬁarampbrlabblmmnmdmmes ad@ BubiBittes, e ditlpehO Lhafysisabe!

fluores a}F aV conponent when_t he | 'abel 1 's not I tsel f
B‘i%% G t @afesiah sadigacsive gmterinh coBoidalimefallic

particles e @0 BAIL, ConbidPndrl oY SISl I St yed i lored

obj ect 't hat has speci
particles;sygh 95 @Yeﬂ@@ﬁSﬂEﬂamhed bn@dMﬂWM& orl ddRuibS organic
Libod ten substrate, enzyne, enzyne
polymer3fibk t PiticieS, Tipos ‘%% or Hﬂfb"?sat?lgs Copfasning direflysible substances,
protein binders,

and the ldar hﬂhijxdfrabme labeRGhdy Wso B @e@l NS,
nucleotlde sequences,

nucl ei ¢ aci ds such as DNAs,
i de bi nders, effector and

joo22] P gﬁ&fﬂe Sq?,ugqngg{ﬂiiys y&t R Hickida bt 1abq.1 ah¢ abindingases,
componeﬁﬂﬁ'héﬁ"ﬁe |laib}é131s f1t o i aPEh‘pqu X%#gl l%lg E(E anabp iﬁ(? |ﬁ\e ibinding

nonocl onal
componep wlhedhmapnue wletmuhd}r gy CtHEP Objectitbat GASspRRifie H8Mni
of any of the above subst angyes

attach to %FQ@%@&H“ § "?‘EP%%IDSM§$ mteen,t antibodyh bapten,
substrate Ena¢in€|@ne AP B0TREbrs O 2y nde ,Oﬂdx aff n@ @%Pg%%t te%; 20

and i s detached from - ana

lectins, prgfeins, proteia h@delisom@im Jdids Sl.ﬂﬂ as DINAw, aticleotide $6queh &g,
rrier to

peptide scubitel oS IAAG RS0 i refhnrcimolasiies, palymosc agidn

ecl
polymericAnSés, Aabthe Iike 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 temporatily 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 Iabel carrier to specifically deliver the label to analyte 100.




PCT/ SG2004/ 000339 [0023] The nethod al so nmakes use of
wo fobd/é8i67104 for trapping analyte 102 but al h’@‘f'?s@,ﬁ904/000339

passage of unattached signal producing nmenmbers 10

[0024] Filter 104 defines a fluid flow path or condwt

106. Path 106 has a wde section 108 and a narrow

section 110, which are contiguous. As depicted, the
[0023190t T Gethb@alk® aRes 186l phg filter H4vfat traphlnd; andbytd 162 %ut108

and 110 are respectively_ sized so th H}anal yte 100
allowingpassageofunatiached signal godugmganembey ﬁ@ ‘nove from

section 108 into section 110. Further, sections 108

o026, 1 S0t g, g

sectiofi 108 ahd @hﬂ@bw sdtgonnt D) evlichlf2 Bom:gnopam depisted, ﬂne:sedtmns are

108..i nt o sect.i.on 110.. é% e..understood,. Filter
;omedrml;acnat\pewah;/ns Seetions 40 "ﬁ%f‘?SB?F“P’ sfzed 59 il anal
100 c&r}ﬁn}é%t ittt ggé’e{ah'ﬂs ﬁ{d %&ﬁﬁ%@n fins E}ﬁb s 180.n9

10 0 pass t roug as w | further

Further) deotidrs 08 cind #1Mave sh@p@a ahd Fizéd mth&ﬂxhpped anadyse 100 wﬂl not

block iy gulteibecnd varsholRET BrrdnBe SV R g5
sectiof? i!@tf]&fto ;eeaoma s bOURIAGoD Filted 204 Riah gxa@@i:ly shaﬁble

he top wall 114, may be transparent so that a

consnﬁd:umrfestmppingmalymme alloying Machpéﬁmel PIOfAEEEE by a
116. ,Sim.| ar| 1 o be sensed
memb?@%% toRass fRyaugh, ‘é'%i}‘?e 'ﬂ§§t§ et r omagneti c,

at | east one of the walls shoul d have a w ndow or be

[0025)Rd gilek 104 HRilsr doabtridhltto allow sensipeofai sigrml ptodugraidsy

t hrough or . ot herw se e transmtted ere hr ough.,.

attache[ prpduging membsss Farsgamples 0%y BF or
tq
i 9 T A S 1t

colorimetrici siizaal cat be serbb;ea scnsomllﬁo (ﬁmddrly,rwhmstbmlgnﬂd tabs.

For lllustrtlon ose in the.fo
* sensed dodiqagiVeo FleGiricmpEIEHE O BRCTAnIENELG 3 o2 of the ralls,
shouldtlﬁﬁe 2 3Rlo% CIARSARYE A nhatéra sk Qllowfhe sipatl tolpass thiough or
only analyte 100 is shown in FIG 1. [0027] As
otherwise be stansmidigd therethgouglop of FIG 1, analyte 100 in
section 108 are nmoved towards sectl on 110, as
nd JiBYA £31% St
[00261 n g‘r%ﬁ)&g& n%%%%?éﬁ%ow tojrggéhsons a%ﬁﬂéeﬁ!:d [ nﬁ‘]
which idatyi@ 100 mwap br ﬂmy Eipt Iee preseat yndmaybe pmsenth én diffareni entomg,ts,a
fIwchow The fl ui Iow an elther carr&]%r
the sample jsynteg mﬁqggggqlﬂ e ollowmg

desctiption 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.

10




WD 2005/ 036167 PCT/ SG2004/ 000339 [0028] As illustrated
worobdBsigyddl e of FIG 1, a fluid (not shown) eaikybigdeonsse

signal producing nmenbers 102 is flown through filter

104 in the direction indicated by the arrow. The

concentration of signal producing nenbers 102 in the

carrying fluid can vary and can be relatively | ow,

[0028]07 ANkt Aedi thomphilest FIG. Uhefleid(tetrshown) carsying signal
["abel | ed robes i n conventional nal XS' s. The

: | 2
produpngmentieryd @ lawn dnovgh fesibd ke fiseaiopdodicuiadiy ihe
o 5 Pt AR 10708 ol b i e
and cddelrtlatively low)dbi ©a@kpienas chmparet t fhe cancenerationsiaflitallat a

gas. [0029] As illustrated at the bottom of % i
probesysi qoaventignal selh avalusiy e fyidlnre poyeniv gpshes yig 200
ovarl RIS, 75 e i oo oo,

fluctuith dypentling ©h thelpeetiédlar apphidation. fEhe fuid can bt aliquid of egasa
period of tinme to ensure that sufficient or maxi num

U S e AR e

B8 1028 thtk 5ds8 Mirot 1At 10Y, s0ashedisipal prodeEihie idfbBRTORA are
membattaches &g angl yte 100. [0030 %gen%ral ly, the flow

trapped with avalyterk90da miychrhey attsice. Thefluidflawimayhamainiginedifor 3
peiod g i SRUAE A i B 3 BYEAR RuRFP L RE Ao e

memb@s 10ZA afeitiliddas naye 180. Ksweles, if gome afstfcatid®d? A ntay tehe
trapped analyte 100 within a desired ﬂ?eri 8&1 of tine,

sufficient ghat palyong signal producmgmembser attaches (o anafyie 100 j ¢ s
trapped position. However, a very high flow rate may

ot [ i i \ ‘
[00301' ot 9912%%% (KRG ratE Bf the $AFRhE flnidtah H8 TA18taind8 With@V¥ range

a certain limt” may not result in inproved
selected & achidve goed perforemange. Kot exeanple the flews sate shayld bghighepough

to ataclticent gengiaditi HRHLAS 107K S HeBomMliL 16 Bt

desiredPériof of Bmd|hdd Hireduitea o nydiftaih(Rakyd FODSin i tsappedpesition.
fforcing anal yte 100 through filer 104. [QOBlf, A

Howeve iatvary kigh 8awiralg mayomh be desisgblenFen sxample, scregasing theflow

ch . Send |15 . .
rate abGLCH PR Blay b recht?in bR RlepHEE oIt Focted
resou:c}}@%rthl ex\;\% vedy éﬁgleﬂbwaatgmhytmghﬁt ﬂnsirabﬁeh#hezraahlyteel(!ﬂ(i@ ]lcay
ilter 104. Sensor 116 can pe a ui tabl e nsor .f or
deformafele checausg it TRAY GANSE PRESIUES bwiﬁg%ﬂ g f??%?@ahﬁs 15§ %ﬁ’bﬁ“’&? »
' . signals an epifluorescence
evenfo%&ﬁg%@ia&%%ﬂ%ft@ﬁggggfor detecting colorinetric
signals, a magnifying glass may be used. A signal

[0031]st i Awbiteablensgnsing sechiigae wath theouse o asenson|sseh pesensad 16, is
then employed to sense a signal produced by attached signal producing members 1024,
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 nsed. 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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if the signal is not naturally or spontaneously
woraeieek7but requires stinmulation or 11 WO pc1/8G2004/000339
2005/ 036167. PCT/ SG004/ 000339 activation. Lights or
radi ati ons nmay be directed froma source to the filter
region. The |light or radiation source may be
separated fromor incorporated - into the sensor. To
activ@io] Lights QPadidtiosé alay badiryeted fromratsainice taithierfiiter edgidn. Thd)
.. source such as a portable UV | anp may he used. [0032]
light qryagiaden spuEgeynaydeseparpied fioghen mwmfﬁ{eﬂgvfa@f‘pﬁeamcm gcite

o, TGy 4 ol i PO BB OGP, STl mey e

used.i ncl udes background noi ses and si gnals produced by
unat t ached signal producing nenbers 102B that may be

[ [ 108 and 1 112, ]
10033, socurseli s simapron ARG ebes AER. ey
. tlui !
be adﬁaﬁ}agu g hs t# qucg oi¥tiBiife Bebacilol’s Efr?ggﬁl%géo backgr ound

ter 104. To eli mnate or
includss background boiseskantl|signdls prdduced bylusedtacten signal produging

S duci nb .1 be, f| h
memtp{sOR S e e dreser B api o SBHIOS 17 Hl LR akagele
those §ighd] 3R ciRE enther 102 tHR 2%9indRe ARidilowshutQiet yetthélrg lbed

st gnal _producing nenbers 102B. It nmay be advanta eo#igh

passcd thraugh filies Hif. To shminatees wdncsbeckaroupd signal.q Wenkild, .
back : it S : .
aoes Y B A0l 1 A S PR 0 o
flowing it @irrytip)fldié forai snitable perial ofainiesondsi tu dlugh onnaiatsthed signal
evel . For exanpl e e carrying fluid fl ow npy be

t . .
produging members 4 028- lhmag bsafvaniageptsiopgne lov WP%Q‘E’%%HYW&
fluid bta&ﬁ%&ﬁe %%k%g&hu%i@gi isumehac%}%tﬁw%mpg@&mm for

menber s In I TTbriumand t he

ection 108 Is at equ

~ backgroadsjgralythe badkgeiund signilemaylbd toaiataiakd 4Tk eclatively gorstapt
vl o0 e R e s B e R el

" flow rf©SAHhAT tAE cdtBntRiHToRIHE ulittRRe] sifift pRfdncink niBRbAE102B in
necessary to nonitor the signal until it reaches a

sectioniBiisatraquilibrinmeandithe backgyeusd signzlvar pe ealibratedulhetsirength of
the son BAlT M Trcat Tt oot A B BN R IS0 BEY by
filter 104. Tacketmine thdamamd|of aealyik 100HY may b nbeessaly eontagitarube

. to_use signal produchﬂg menbers _that produgce

signal widd gt repchpshmerisnun.gWith Serpin bipgs tGATERAE Pe pdaptagpous
ﬁ%{apg . t £ si d,

to uset r %Sg%ﬂ%ae@?%sotﬁﬁme g‘%%?a]cdérie&%i ncr elglgaé ldgci&te‘%a é?lt@he

attached koilte anilgteolt mdyealsodrecaivantagdous toaise siggabprogucugmiemers
that Pmrggcnéo gigéng}l%%allalg sxtglgzgls %%];r)erﬁ/dkn%gonfvlvﬁgtgér 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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However, as di scussed above and further below, either

W20996£1@f the flow rate and the concentrati @prRRY0iB0033
limted by other considerations. 12 WO 2005/ 03%1’6@X faosss

PCT/ SG2004/ 000339 [0034] Filter 104 may include nore
than one path and nmay have one or nultiple openings
for filtering. As can be understood, additiona

[00347% enfgs 10 Ela 'fﬁbﬁﬂ@ﬁﬁar&ﬁﬁn ohdfdtR aﬁ@ﬁaiﬂ Bavav@ieadr mdlfisle/
roughput. Further, when there are nultiple openings

openmgs fop Biltbwirgy s cam be PRderssood; additienal PpeniRgsiand palves eie

imcrel e g pb P AR rleh e B3RS of hennds 8

pathwaly$, ttﬁer fltdreaR ibfunefiorAWhé \GRIGE ike dpRyingh Gﬂ%dmwmasi clofgud,
exanple to increase the overall detectable signal

e.g., blecked by B larpooljeqt imthesamplge under st ood and appr eci at ed
by persons skilled in the art, the nethod described

bo vank SRl AL toFor

[00353)(avn1;gl fﬂﬁ 3 co%gen% %a@?%t%ﬁg ﬁh‘f]*é or a Fa# gg eto”

increa‘d@tlianﬁeﬁﬂdehetabhmtgn&lsmngtht al ways necessary, because
the filtering can automatically concentrate the

100363 b i e o P st rertaye by, Peis il e . g gnetiod
dcscnﬁé?f 1}143% BEEESRRANagebi i@t BE 4 ;?ﬁcatﬁﬁ@%*o& eXdrhple, A git@hl .

compar i ng to conventional techni ques. "Using
concemﬂoo (Sample or 8 larpovelitpk of the samplecis nat dWayf recessary, because

te fteging oty b= el ) KRB o I gpaty

. the safip@ Rl b@rm?p\fd THus) préd@insentAioh exyfrot bélneassary. The detection
conti nuou flow through the filter, the signal

sensitigity garc w@m@géaﬁowam tephnigpeslisiag dhi Shiggegligd, it is
95?” is also possible to recycle the
possibfetﬂﬁgﬁgt XEQJ Low concentration |abelling solutions
are Iess costly to prepare. Further, it is not
[0037hec Fesberythe catfying Fuiskoniebehing rolutionicar hixsraouelatizely low

conconffait pERER PrARFOR TatEr Av b BRI GER shitiiphdy ol Hhopen
the ﬁltElO thRlsi QROpBsdas Rdhbesican gtadudlBPaZhmulateasitiht apped dhalyte.

etectlon can be perforrre |n a relatjvely short
It is alyoepoisibilede reayele thesgarryingfh consanisationdshellingsjofutions are

ess cof iPpiatabyd. MR Eopo 'ﬁ?&s%ff?% B A x|
measm@ni‘eﬁw:amueuﬁz&ﬁ asds oftemnqumﬂ whernhigh son@nirationdaballimg h

are conmopn in conventi oné:\ Caell | anal ysi s.
solutions are used due to strong background signal.

[0038] Inaddition, 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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[0039] According to this nethod, a single filter can
woebsed1gyor detecting different analytes, ei pB@kG2004/000339

separately or simnultaneously, because the carrying

fluid can carry different types of signal producing

menbers that specifically attach to different

anal ytes. 13 WD 2005/ 036167 PCT/ S&004/ 000339 For

For isBataRERn Qe (¥ed 28 HiR sisRUpedudiieolyeds)al is possibie todetect
objects, it is possible to detect Itlple analﬁtes

multigle agalyBs ee gnr’5 frotmyrelat time ¢ hescsh 8 e GolpTs pratied epns the

ted h
bl Bl QOB S R i GPAEp il
biotinPla®id dﬂﬁb@dl@bﬁlﬁh Bee be scladivelyamiatiedso diffesait eclls. v eI y
attached to different cells. [0040] The eqw prent or

apparatus_required for perfgrm ng. t he ﬁg“an

[0040]; mp¥ke equipmsat or aPRAAINS RAPIE forgetioguing;ihq
snnpléj %ﬁﬁl tgeé}:dtﬁ?i ffﬂ ust! b@?urﬁ:léi‘ H&ktiGed l%‘low CI'E‘Eéﬂ'lf‘e ﬁﬁtable for

ana et ection can al so be autonat ed.

onlme[d}%;ls]teﬁnﬂyﬁs ﬂﬁﬁemﬂmelmdxelantmmml ments. FI GS.
2A and 2B illustrate a vvel r- type filter 200, an

nbqdi t _of t 1 [t h
[o0a1] 3 PRl a4 S FoveFanonS ebiisEhisy fiss, 24 AoS2B Bt a et
type ﬁﬁelf 300, 9n RBEP1AYy ebboBinidht LA 04 THRLS2096RE b Dase plite 202
|'ui d’ conmmuni cati on, two deep sections 206 sandw chi ng

and a mpabntcmvsrezm; whiches 2 flnidaenstut with thiresiconigyeussegtigns n
210
i g G550 0B A0t e B i o0p i

formedlﬁlm%ral dadi Zlfl? fdhaﬁﬂgh\@litﬁ 1stzlh}dv‘r]ﬂn$h&:irt s weih Bask plate 202 also
oW n a fluid through filter 200 and f.or jectin
has twg pgaﬁ%f?e cach @tﬂ%cqqa%msaw%ﬂﬂ% @8&?#&#@’ fos lgwing
2 ﬂmdmuéﬂ) ﬁl,&és}q éh epl ct e e 2%02&}&6611%5{0%0%'82%%@ Sections
206 and 208 patts $12 may ha@uina rsumhlie ﬁi@pessogmsa‘hsad@m’t@i, &eqtipns 206

e 20 b B R EE R e

exempﬁi‘?f é]hﬁ&ﬁmgﬁﬁ)ﬁﬂfér 20BsuiabR for ddtstiing ebrtdh editrobialoalls] he

-1.s- measured in the horizontal direction.in FIG

sectiong 396 asds@@S have axpidtirnfirbout Joapr (theowidiipisureasured i thend

4 .
s an ORI R AFAAGHEIY EaRAbPiln o a0
208 havd deﬁtli Beip@eh abold 2 tdﬂ 4y @hedepitinisrmehisared fretheokrtihbditection

oth base pI ate_ 202 nd co r. 204 ar %ﬁg %({
| mFIG%)a@hmrtSrz 13 ihpes a%@@lﬂﬁa awetspef hott L g e plate 202
and cow;eq ﬁlf e g P%yﬁfn Qﬁéét bgbg ﬂé@ﬁi‘is%&umoq&ﬁ‘ﬂﬁﬁ{
ing on t

ers epen | cation, the above
and com 204 usearbent 500gan thiek.\As can be understood, dependmg 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 filier.

- [0043]  As depicted, filter 200 is symmetric but in alternative embodiments the flnid
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[0042] As can be understood in conparison with FIG 1,
wol dob20361%70 IS suitable for practicing the depegkizodvs/000339
nmet hod descri bed above. In particular, one of deep
sections j06 can provide the wi de section of the
filter and the shall ow section 210 provides the narrow
section of the filter. [0043] As depicted, filter 200
conduitangytheRirtsican bel ksynimetricForakanple einhnZilﬂmmgt be taperefilso ifcht
14 WO 2005/ 036167 PCT/ SG2004/§8 on uit .and the
sectloaéna{rgwwﬂmweégiymerq I, o6k a awé % depiptgg. I ghis
confis B e Sind BtemEFE] bl JALENR, dﬁﬁ.ﬁ%@g’%%#&eﬁt@fzes
Furthﬁptkf': hlgmt aid anputiposs sanikave idiffezent Sixys. ﬂ)'"er eusam’pm dhal@ipetcgort

can b st tapHhegTilbirorh & Panciibot Houips adhiek Shaple iipL S Shat fiows
direct ?ﬁ%@ﬂ%&l%f gl(.g Hlif%dtlﬁﬂ W antto the %r@&ahﬁéﬂ&r cohfie sé ﬁhetlogh’(gdﬁ:g :

aV|ng a l'arge sanple inlet

samplehdlmbionwsthedvaﬂeofthensbttl on of an injection needle
into the fluid chanber or conduit so as to reduce

anpl. esi,on to.,the wal.ls,.of,.t .'I
[oosak; Rinfer 300 S B erb b Gp AR Siid Sicktisdt sor Biie.
microbifiedité, ShicloRtaghickdtlip. One'debicinag Shdofporate 6lie 85mdre ﬁlters 200
m CrOChI . One device may |1 ncor por ate one or nore

in paralle]. ﬂ‘rémluwﬁltersfﬂlmaara incerporated, fieyunay share the s3nse npot ande

o GRS 208350 AR 5 BN 0

ports, foegxmple ' rexdivend Bargdrerolumpudf/fiwid pedampiror t s, for exanpl e
to receive a | arger voI ume of fluid or sarrple [ 0045]

fo0asfio; Biefegfand affhimad B o Sty okt BpfReiaf e s o
ceramiB8 k&hicBhductod nfdrials IaﬁﬂéEPQcﬁh (%ﬁeé@ ggpolydmethylsﬂoxane) or
polydlnethyIS|onane) e li of an

the like; ondwiyneonitdnation of uvsemmn@h Gms‘:r 204 may beoaz glpss. bt e

exaonpfl PRGSO ol Bl B, >

parti cul ar enbodi nent, base plate 202 has two cavities
[0046]an dinchrrtival s embodiamit ihage plhie m\h'as tmscaymes red ohaineks

surfaces,. so that asse base e ZOE'1 a
connecting, the cavilies ?wfflts g % s te g} and

mvermgéﬁﬂeﬂflh%dugt%c@éﬂiﬂh%&@ﬁs ce incor poratl ng it rray

be manufactured using conventional manufacturing
tec ni ques for sem conductor chips and fluidic devices
[0047]or Fi 0@ad theedeviderinonpraiing ihowg bpmf@usede bed

comenBy s AR RS B A L 6
MEMS MeFcas, kdchidind 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 Biochemisiry,
(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
w@ejobsmsgbatl on and polymerase chain reacti onparn,gby(ﬁ,moo%g
using silicon mcrofdter chanbers,"” Anal ytical
Bi ochem stry, (1998), vol. 257, pp. 95-100
["WIding"]; and Peter WIlding et al., "Mnipulation
and flow of biol ogical fluids in straight channels
ion etching Sfmdhlietientlet ports mascm]fabncattdﬂmallsotlgp@rﬁl stohyng from the

vol 40 43-47
side o Fhche PR i o cbayﬂ?lémﬁra%ﬁayefw 18 3phfs<to th ghannel
side 16 ﬁﬂé&:ﬂh%eﬁiﬁ@d@l%h&lb%ﬁnﬂ%et@ﬁﬁg can be fabricated
deep reactive 15 WO 2005/ PCT/ SG2004/ 000339
| on etching. The inlet/outl et port dgtgbe fabri cated
[0048]y Bss platoM2mngicoverdfd e dnienicallydondaddegeiher: Fheyymapalso

03|t t he channel,s yer may be
beas%ﬁ‘%fe‘e]é]ﬂgl? eﬁ?&'ﬁﬁﬁf“ :8811?8{‘%?1&113@%:%‘6 et ched
-channel s dur| ng etching the ports. [0048] Base plate
[0049902 IabperaiiE fili2O2000¢a banisethasdiler 10d inidle thahngaichaibed above
They nmay _al so_ be assenbled in any SU|taPIe manner

with refaesep O Ioh d- Ber cxgmpl,  saraple may be Iptersivegd ifp rcHaR 24,
toug ok 8 12 000E 20t bk g i sBD0 S

into part 2ihypl a8 torpreviad Iosstaf satuple do]utlomami the andlyin. A0Bid ¢drrybngy h

s e ARAB 8 A ST ST U R P

other JAEMSNA afbéagsalt@miﬁiuuﬁ 'tlié'ﬂlﬁﬁ' ﬁowh'fh@ﬂam@ beA
fluid carrying signal producing nenbers can then be

maintafned at b constrint flow ratanker peamaple, by aarmitasndtic syriega pusep. ot her
or t a| n
Depenfit e i teof pERERL FRHREE pR et I el Vool Y5,
used td infulaté of extka iy gnad yroﬂamagmmmmyﬂddr@e tfappad in front of
Dependi n on the type of signal, producin rre ers, a
the wey 2P 5o fhe @ﬁ%ﬂ@wp%ﬁ/}%%swﬂ glsaéamt‘ef Gigsl USEng B
suitabIESbb bRl W kel St o G041 W’ﬁﬁﬂh AR

samplepFﬂt&uﬁﬂD maﬁ b@pa:lkage'ﬁmtosa gmbchqahnlﬂﬁ tol Eoilitbtednjeetioncpogd
sui.t abl e sen ot det errfi ne the presence or anount of
deh"‘“&%% gﬁﬁred in the sanple. Filter 200 may

be packaged into a m crochip holder to facilitate

[0050] nj EXG. IMuafWesJ% ¢ Gifed 3000 Filef 300hMRIbase Al @6t plaes
206. [0050 FI lustrates a pillar-type filter

302 ans 304 smﬂm t@rth@@@ ﬁﬁagz%g@%ﬁ@w &‘114)‘1:55'615% 0013@211%&1@03 04
input ar?d Eﬂdthl tpohg Sﬁcﬂ glﬁov?xg ifo%@érhﬁxgtgad mm IS, gﬁ{ G Hﬁ;gfded n

the con&iﬂomﬂ)lockhigemé ltrappmghﬁaﬂtedfﬂmmner gops 50$ betweeBPiblary 306 are

rovi ded in
sufﬁcxcgﬂy \slllnall S0 {hat 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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the conduit for blocking and trapping anal yte 100. The
woapss/36R7bet ween pillars 306 are sufficientl pogR8hdossooosso
so that anal yte 100 cannot pass through, but are |arge
enough to allow signal producing nenbers 102 to pass
through. Pillars 306 may be generally rectangular but
they may have ot her suitable shapes. [00511 In
[0052]en ek, A shotve fa mditrbflatdiadetideat(0 dmtpasatingcpilla-typadiiltes and

the possibility of clogging the fluid_ pat t
pre-filigragngase sepens Adepiciidy 4o ‘é‘g{hﬁs 2R 148 aﬂ‘ﬂlé%p ilfpe
r . .
strs 389t obkbly 0, BUSPUR 0100 A0 i Tkl oo

port 40D aidsentptpertdH2 Thhe doaduit bk, twasedtions beparaidd hysfilicas 408,

. . below. 16 WO 2005/ 036167 PCJ/SG2Q04/000339 52 |
section A0S hepwecTsingogk 40320 diegs AV3csoRigh Hicspesetiiengod and
/ . . As
outpuflord &2, UG bhid &f ot Kom B 401 IREu R A2 AMTEEE Biteso
screenp #04 and thgpfilters MD3.DevictOR0 moaydresformert Brems: bageiplateraaid a

| I.s 407 definin fluid conduit connecli NGad ut.
cover pfaferin strlos mepmisthas dor Tappibe 2 g Vics HisomBRARE b 20 (fidibed
aboveS€ctions separated by filters 403, section 405

bet ween i nput port 401 and filters 403; section 406

between filters 403 and _output port 402. Thus, a
[0053] | uiAs betier seemin FIG, 4B; whish isjon enlgrged viswiof aditter 403, 3 gmmber

. .SC - i i
ot pIH0G S et 06 P bl AomR0t0R 5o o
Rows fmlfm hﬁ:lzlglguge Joiel 4t gﬁd 419 bt lsgacgg ggatt atethe otber, pperedridn@he
Ilter escrl pe apove. ter seen.n
benefitr pEfhivgsrangemen il e Ll P D _Sﬁf_%%\&ﬁfa RS OT ARSTINES
w08 R e PR 06 10 Bt DLEARUR BT il
pass. Inlathér wouds AB0Bfileret (B dicledes atgeaerdlly Voshaped wpthbadngp Sirst

. at..t.he ot her,, open The fi thi .
portion 410 Fd A secont IR BN, Porous AE0K bhd A1 edetled p Amid ey
betweet M$n FhichRAS h BesstanfiPy Absd] sswiskehatend and ph bped, Spsdem

to all ow unattached signal producing nenbers_to _pass,

end. Therpdh srsrowgdrans theariioan endsiowanls thedewnstrsam egdriachiof yall
potion 1GRRE 104 h A0 s A0 1005 o st
a fluid gﬂwngnagiea sighel mamjfjgma%m:s L02B s pass thrbeghethe walll 'gzhfj:1 ;
. oseaq, ownst ream ana an open, stre T

openingsi0R s GRALL 16 P CRERER of By L0 2015

. . - | - 1
o Y AT s R Loy BRSIOND 0 pdda
end of tha phtht Outiét|dd®/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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a fluid and unattached signal producing nenbers 102B
woeugsssiszhr ough the wall. The openi ngs 408 aper/sG2004/000339
sufficiently small for preventing passage of anal yte
100. Inlet 401 is in fluid comunication with the
path for feeding a fluid or analyte 100 into the
upstream end of the path. Qutlet 402 is in fluid
the {18 ¥81d8 icCfakdeatappéd dnabpei0gwaridghd dowmsteamiend Ahﬁyte 100

fluid to eX|tthe pat h. [uﬁﬁ4]]€ JBS AC i || ust F
tends fq vrt%)éandmsumwa@ﬁékb&tspbﬁm Y elgmedy SOWRRIFAFR i e egrige at
least S‘(agi\%/aorf ggélr?imtqrMu&l I%c H@%i@ﬁ%&gg)\xﬁfstﬁaﬁ)gid rrzlﬁfgl e% 0, or

e substantl a Iy | osed

other lakge dbjdcts, willlessHkatpblopla fsidiflovoamhumfiectied gigndlqBoduringhey
are trapped -within section 405. That is, analyte 100

membggs 1 03B Jrom, entesing sestion 9. 405 but cannot nove from
section 405 into section 406. Wien a fluid flowis

[oosatjﬁm')is?aﬂ %d un&é}aoa‘)& ildr J0PWaF Bive GRErsHitaIGbotsBuds for

rds end 412 as indicated by the arrow. Due to the

trappimeanatyté Hep whﬂmﬂ%mmd&ﬂmmbmﬂwm@md@@mg pass

throughy foreiinbie, B8l froneil 5 pAiORBHPATR 0B e bARHRU-
shapecﬂ%é' B%skl,ﬁ & 498 chil Be foHdell BY ek insteali@f pillarsdownst r eam

hus™ | eaving at | east sone of openings 408

uan ocked by analéiéte 100. Therefore, trapﬁ)ed ana| yt e
[0056] 00 Coagise s‘a@%fi g ereyBpicleaging, by scieening ptlates oBjesisin

L
404F Hanel differantd thesl sizésto allOB dlﬁﬁgteﬂtams of paticlssion alftats to pass

throug constructl o$ for traBpl ﬂ%tﬁlgm}éqs 1oo§r\'z\1,ﬁil a%kzlre%svggsg

the sanbplé Qf"ﬂﬁd oW pogR %E ﬁlerétﬁl%u%{ B&Ia'l'l?@cféhfn Petihdr@atingdy OA
nd 410B can be general ly ed. The .openin 408
smallexpantities. Tnotietiwordsgech upamgm@we@ a3 mle gjze {a{g%g]an the

e screens 404 al so ng
L N N
mesh szadlariFschth WOIF seeihe latgdst fesk Bzes Bacisevaseiseras 46014 hesh

404F haVe different_ mesH sizes to ‘all owﬁ:’ffere

” t
sizes lagge,cnough topdlow analyde 0 tomastibrougd. Perexampley tha ghesh eiz5§ ok
coarse sc‘c?ée u 1 48%' Betfved 5 WQ% f&rlﬂl@fee A croBaltefls 288 mesh

ecrease as sarrp fluird flow )
sizes may algo hsmaﬂbfmt mngesdugthfkmng appdications. Wthawearse @creens 404 in

[ i.c
 place, T gPRRRE e Snmles oGRS I8 pHPGR MR T HEHTE
the sample? Thi, dbiaeti anﬂefm&sﬁ B fiskly PR, depi ct ed,

creen 404A has the smal | est

[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

flnid 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 sizes, and screen 404F has the largest,’ nesh

wo #@5036fgach coarse screen 404 has nmesh si Zest@%&S‘ommoosw
enough to allow anal yte 100 to pass through. For

exanpl e, the nesh sizes of coarse screens may vary
between 50 to 100 pmfor detecting m crobial cells.

The mesh sizes may also have different ranges for

sunﬂaiifoftiﬁrc&@ﬂteﬁm As@l %@m cadlh filtecanned 502 isapomti¢el4 domected
place, it is possible to detect_sanples that_contain

to a cdrmspmdirigjsemple inket $04 Andipllecharnels $2rharsrthe same @‘Hﬁﬂl@t 506

BT AR A ARt

510. If ARrhANE embédigeas, QYRS thid onesmn@el soytheabnneategdo alspaet s
stopped in front of the screen wil] not cgn‘&letely
sampleindegland figferept chagnels sy Tpwodigierant fleidiplsts apg o

single mcrofluidic deV| ce, such as deV| ce 500, may
av ' f /6. s possible t
[00592 ?’ae E ?gﬁd its%"éa?lag ann g&%ggﬂﬁgﬁmgew ce op e o
inject hmaéa\tn clvinnkle802tayditferent Qamplecdnqnnb;d ﬁlﬁalanradmmeGd) By

t here

|1 el di f1 b
inocti GRsat ProbESIR LT Shae oA Fialy £ A P8 LS o

detemélgéﬁél @@8@%&0?3@9 simlar t%gﬁ%%?ﬁgf&? %I?I}ttcg?mzlgé

smmtmmmemuomaﬁn drialytein tbi diffea¢nt smplp%c@d@ra&hev@ thm a
npect ed rrespondi-n anm | e d all

short perio & Sp a5 f 8o BRIt AR ‘ﬁngi%dﬁ’&%‘%o‘g’% f1 ui d

differefitibhfdelTiiSe diifkatit PR inlds dd dlﬂlctSQh @s’]ﬁtﬁklblcﬁﬂ derciadifferent

separ at ed by separating walls 510, In al tlgénat ive
analytes sy ianewsly, by Rgveing different canmiag faids farpugled By ¢ o

sanple inlet and different channels may have
mletlmg} ??%Fsént fluid inlets and outlets. [0059] Device 500

and its variations may be advantageous to use. It is

[0060]p0sOitist typesoof filtejs suchi astpwsietypt or bamiprbipe B Sltarsanayf dsade

used 10 ApGeine ) APV For kel B W AR ERIHAGHA s fiting may

beused!! tiple analytes in one sarrpl e can be detected
simul taneously. By injecting different sanples in

different channels, sinultaneous det ectl on of 3i1
[0061}an 4Ty prsvént latrg&epa!mzlf:%meth@ sayppig sy tion Fomsl %@lﬁé’e% uid

condo ) Bt 8 gBFE P e 4 1 13y bt

particle§ iyralobelphaced an ifletrport suth us plort 21 @orssampie inlet 584.s, it
i's possible to detect di fferent anal ytes

Tooee?, S e i 5 o

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

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

EXAMPLE

J0063]  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 ata

19




i

[0060] Other types of filters, such as post-type or
woubs/dsye of filters may al so be used for debegkicRdha/00339

an anal yte. For exanple, the types of filters

di sclosed in Wlding may be used. 10061] To prevent

| arge particles in the sanple solution from cl oggi ng

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

flow yateatfi20iphmniy. Amqviﬁeorssnene:rmlctasrzopel wasarséthtp roomitdr e leatipas
uch as

articles.may al be ed an i.nlet .po
o thellgads. Shemidtosbate il 3 colid &&%@6@? Wil (D) campers, p o
100\?@80@%@16%\%@ nhtEfﬁh%P&été AsRhodh! ﬁaﬁ%dr Bbas vRL it ©
ow reS| st ance

fl athtore uce

-trappeidrbsfate thetvesifs) It mas pbaewedsbatltlttal pintbeads mwl thiough the weirs. A

simite st it 8 gPViEh o v R LR B Pl iame AL dosiltore 1
beads Pﬂésé‘d‘ﬂﬁéﬁgm& Hl0r SPIRP R bRABIW:E trhgpeddet ecti ng

| orescent beads. The deV| ce used had three parall el
FI.Gs. 2A and 2B.

r pefllters as illustrated in
[0054Thelﬁ6§ (haredmagrs taken in pracediespoarerbon dordetoctiag

micro i 78} éé@fo%%w*%lﬁm”sgg Qe ot AR YR o, yoing

thesMQdéﬁﬂbe@@QBéﬁﬁE&ﬁiﬂE&}i’néﬁ@ﬁ@Mﬁ@@ﬁlﬁSQ flow rate of 20
pI/m n. An epifluorescence mcroscope was used to

10065 Chp s PP e BT o PP eRsd AR A of
about i@%@ybﬁ%ﬁ’ ’ceﬁfi‘@eﬂ-ﬂ'ﬁﬁgﬂj? b@él—%hﬁ%e'd} Soub 18- Iength

the | arger beads were all rapped before the
and abwiﬂrtg 101pm inersidiih et yes mommnmbwb@mhbetb@édn 5%

throuagh the.wei.rs. A mlar thadewceof
formaifp: R Ohch et boronimauT e € ilieh el ar esui t: Cony

1 pm beads passed through the fi I er and the |arger
[0066]o e alllse signad prodaging then(befiGrkbd fvefSSmufifhofindrefEntunonodivige s

aken in rocgglures carried ut for de ectln
antibodigsspgpsetiyelizspe ttwe;s&me DBrptazean %P%’éﬁoﬁle%’ﬁfﬂ
obtameh%% ’S‘ﬁa‘tégﬂorﬁé HcOROHA 980DE; A az?@digmhbﬁfo cHIGHE G as

described in the previous pafagrap

t-ospor i~ di-um spp. cells were roughly round shaped
[0057] h axlgmgllm therchaprbersond conduits of thepdegiqeawers Bushicdwithp.

phosohE AR5} o 2B i AR LRy St o

5 pl of (e ginaFle 01uti6h, vhileEdhidin@bdtont 5,00@ 1000 argkrRdvelld, Rvast
a concentration of approxi mat el y one mllion cell/m.
delivereqdgntodhe ghambsrspfshe davigensingp mickdeYinggsAdaliglling solution

| containi'ngw&lrék%ﬁﬁﬁﬁé%d ORASRWUs then pumped through the device ata

constant rate (about 20 pl/min) using a syringe pump to flush and push the targeted cells
toward the weirs. As the Iabelling 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 pm 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 pm deep, almost all of the microbial cells
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anti bodi es respectively specific to the tw types of
wproéssesn cells. The anti bodi es were obt ai neflct&@8904/000339

Waterborne Inc. in an A 100DF, Aquad oTM Dual
Fl uorochrome Kit. [0067] Initially, the chanbers and

conduits of the devices were flushed with
linpe (PBS) for 2 mnutes at a

osphate-buffered s
with *? PERerpaterthand o were ﬁngffHVﬁIy trapped infsentof the WrirsoWithhet

e TR SELCISFOHD DGR RA PO O ey A

Smaﬂﬁrmusjmuid:pasm throuphaheweitowbije langeelldcdidd abl eveg afi&! ut i on
ining the fluorescent-|abelled antibodi es was

cant ai
defo ‘ﬂ’é’ i punped through the device at a constant rate
(about 20 pl/mn) using a syringe punp to flush and

[oosspus ThEfReort,at @a@.tlﬁca r%bia&fg the? Y e dt Al Xi a6 X{
I'own throug e devi & &nd

lin g S ol uti 0
accordﬂm: mth mec:mb;gixmmqs thednventiphahé filtermesheside msayomed o be

. I L1 ed det d l -
susfcifl s Bl 1 S 10 uBl e cnal i tisiesss of o Thaps
regard.shelgidi flow e m@Palsivhédd Wk [inSRN: Srétstsﬁo&e@maﬁﬁgﬁ ﬂo%ver‘éfes

target cells sized 3 to 5 pmwere trapped

could capse| pfesspEzdwild-upn s fid oandoits arab}hesi cage bstomsivenfetartmtion
ofthe Bl Ry E Y gl ot Ut e g it i ™

deep, alno
gaps. Iﬁ@@ﬁrbﬂ%ﬁﬂﬂiﬁcﬁ&fﬁcﬁ%ﬁ&é@ﬁﬂﬁ&ﬁu ? ifhZ Gichidh @An t han
ffectivel, trapped in of the weirs.

Slgmﬁcwtﬁ%ﬁ @%PW@S‘H’? ildap ipgyde, the Pﬁ‘l@lﬂar theory, it is

bel i eved that m crobial cel I s could deform so that

[0070]s TeAd @k b@%gbﬁcﬁ&bﬂ #nRge dEéifaBIé% M?zh\%ﬁ%%blf 6r @9

cells coul not even after defornmation

zone in fhecopdeii. FIG. 7 i asintylatedsiiove citeprodile ﬁmmmytlﬂeibabtom in
ment

a rdance
filer 20852 TRSOoRBRRA B 2y BT BoaE e it K et pors o
to a region fif theiconduilywhera iie@s isnbduid NEw P AR SR ddie H #ho iie
teustreamof the filter. In this regard ?1

'-‘I)

it ﬁ}nfd % Srlgglé Fyateg %habt@@eqlmsa@wr&om nawandr@smm
area is Smui‘p&?lr'les{ﬂh%lt”)ﬁ?# goncﬁ“fl e -rzii]% G oW rate
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had littleesffeehert the dead ponwein therconddit. tAvecar bt and@biosd, ahahgih@the 818N
te into gor through the weir

and the g Wl Corit o 3 Viions Peioat o Sniruuliatie Size of the
dead zon@OFo+Sexhiiy Elet RRusing HRrde '&Qﬁ@&éﬁ %ﬁ)ﬂt%ﬂﬁ'lﬂ at%fn%(ﬁs&hy

reduce the pressure build up i

| significap@nredpcende dead medbwd@oHQCmqu he smaall inen miliad-typbobf t O

filtering J:dn'ﬁghra‘ﬁ%ﬁ Iglfrﬁl%r,v Odea Fond'in a e\gice such as device 400 can be

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

[0071]  FIG. 8 shows the signal intensity profiles as measured in the above tests. The
flnorescent 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 p,m.. No or little

- signal was detected within the dead zone, which is below about 20 pm. Thus, most
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zone in the conduit. FIG 7 is a sinulated flow rate
wpr0bsse1sshow ng the dead zone in filter 200, Pm/gbz@4/000339
weir depth of 1 to 2 mand a flowrate of 20 I/ m A
dead zone refers to a region in the conduit mhere
there is no fluid flow or the flowrate is close to
zero. In FIG 7, the dark area has high flow rate;
detecicl eclls whe lamated dms td ﬂxwv&feircgapr Sitmflmlwtae detectodhinimmberaf ea

ﬂuor%@nﬁgﬁ%eﬁ%eds PP ﬂéy E\%&Eé’i | t??ﬁ@%f?@bf’ﬂf
bemg‘iﬂmfc'a% Q%%%&m&eb& il Sedulitidiial fdgn e ﬂeﬁlﬁzdzk@ SeRRIPAL to

ing“the size the shape of the conduit or its
the demasedummn of eelis ircthn dsadgamé (els ate;lﬂ@iyf pshed dgainst the velr

th dead zone, F exanp [ e n he de of t he
gap), (B, A eSr & s of b lLRp ap iy ot e o Boney BB
reduce the dead zone. Dead zone can al so be srrall in a

[oo7zgl | G, 9YR6wOThe tinkd depehddficS ML foM0iR Yatid (8/NY fleasufed
ead zone in a device such as device 400 can be

under dﬂ,ﬁeamt &fy@bﬂ@v piecande fizediabeling sphwéion camgepiation. ¥alugs oh
/N e Ml o B8 gt ¥ i e Bl ot PRty 27
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when theflow r3te fig mfﬁqmﬂyahlgmpq signad stzength gduadhy levels pidgad
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I|ﬁgly pgsred ??alnst Ehg wei r ga?% gr gpe decreased
nunber q ellin ntibadies’in ea
1007315 s canchs oplopoat B Bl e davike: 860 T 20 Gara
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vame?lggwbe g Q:nﬁ xeldf [ abeg fﬁlgrt%r ﬁﬂ? [ oa%{S@{h%n

Fuir d f owratesadaf

weirs andafmewachngltbmsatutam:esg:@ﬂ strepieth wighin sxshatiperiad of mg, yet low
:}‘i te‘%‘(ffor 12 tes }E gbgowr tes wer e _
enough o, 1 /H’r‘F‘Ii’FS o) 8 § el i n (circles),

and 20 pi/mn (squar es). The triangles represent

[0074]S| OFIE., 10@R6GWS tHRdinkd @Fbﬂ!ﬂnbéomm td selseontia (SN nfeasured

slide, which are included for conparison, purposes.

under a ggusian flow wied20 /e different laheling soBpionFeneemitalipns,

namely flbﬁ%?etde(s&ﬂpscfugl%) bR dﬂtu'tdd‘?(sohd circle), and 500X diluied (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 Iabelling

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)

22




in which the analyte is exposed to the flow The
wbigbsrseishe flow rate, the higher the detectegdepi@b@liinsse

strength. The | onger the exposure, the higher the

signal strength. Wen the flowrate is very |ow,

there is little change in signal strength over tine.

Moreover, when the flow rate is sufficiently high,

withird the fisdt Jrainues:iRNRatly agidal inprehsed @b 3.50 fteahthinneaotes
a plateau after the flaow has tﬁen malnt i fod‘;“a ]
levellgdnf§ afreplatser pund FpaftspRapnpice S%lmg
' .ce
soluti GEpieurd 2 3EbieP ikl *5’3@1}*%8&% %2@[{%%"%@ (e 6e2
minut®fnadd ’ﬂﬂéla/bm&’lrcsﬂf isﬂikd@sdug twihe pelntivel yrhigh dluoiesceanse hi gh
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efficiefitycf thOnsdrofisidichievice wes figtiendenpazedwith ithyrsignal strmﬂ:s e

prodds e et bt oo e L 36 B LAl 4 Pk Tkl

soluno%gcae%ss%hﬂ%&%duce% bl HOsim A s%g%% (S Dat 6F thE VAU Hituted

[ute solid circle), and X diluted (solid
labelllng Scmtiyinesf o ﬂbneram:ﬁz@ it i the mieroflgidig devies. Goverds

win B e 5, S 0 A Sy, Bt

microbi REBY ¢anVeipefomhsll dsiif 18islcohetrard Mﬁﬂiﬂg&bhﬂﬂns Qu aiith, less
for conparison, m%nal s detected on_glass sl jde t.h

consuniptionz dabelling solsgpud); a5rompAtca ie FRRVEBHOTALE1S Wide SpR¥Fs-
(open circle). As can be seen, |OX diluted |I|abelling .
ol |
10075E | UilePRBHCHERS S 8 (1R3! UL e
not ex;mysmﬂmﬂéd)ﬂﬁﬁe @ambi mdwratdsmi from ¢his descriptioreand the dragyings
%:g? idly increased to 7.51 after 1 mnute, and
bythoqeg AUYBEAR ot a plateau around 15 after 5 mi nutes.
However, the 100X diluted Il abelling solution produced
[0076]61 SAItB\ﬂ@ﬁron'éﬂ Geaiplay tmbodEhis W @s investidii ltge been described
proximately 17 at the 12 mnute mark. The above
above, ﬂw@gmlﬂllwmthmt yillirradityp apmreciste that magy mda%q#hons are possible

e S ERERRT SRRy i S it o

invcnt:ldﬁf. e ¢e@ntion, eathat, isdnighdedsdb gnadmmseail sifchenodificationwitibn its
The signal strength or labelling efficiency of the
SCOPG:Qﬁd@ﬁB‘F‘?WHHeé’ 8% ce was further conpared with the
signal strength produced by |abelled cells on a
conventional glass slide. As can be seen, a 1X
| abelling solution on a glass slide produced a signa
of simlar strength to that of the 100X dil uted
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| abelling solution at a flow rate of 20 pl/mn in the
wo ®69d361g7di ¢ device. In other words, using tBer/sG2004/000339
exenpl ary nmethod and m crofl uidic devi ce descri bed
above, detection of mcrobial cells can be perforned
using | ess concentrated | abelling solutions (or wth
| ess consunption of |abelling solutions), as conpared
to conventional glass slide analysis. [0075] O her
What fiedbinredss: benefits and advant ages of the enbodi nents
descri bed herein not expressly nentioned above can be

1. Anf@héd Sdbdctiogad Madyteleomprisingon and the drawi ngs by
those skilled 1n the art. [0076] Although only

ex.e di
RBE PR ARt ATRR D ehiatuid B EH pRIURY SRR smalle
in's28 than)sa PRI & Al Sabing affidyito ﬁp&ihﬁdaﬂy&hﬂtmix&o asid analyte said
p033| ble therein V\/lt%out mat eri al | rom
ﬁlteme aptaficlor trapping sag%arahae whileallowag p a&ﬂm gﬁ)‘&ﬂf’%ﬁw"f
apnélﬁﬁﬁélﬂc%{m vv] |s intended to enconpass al |
I on

|n its scope, as defined by the

sem%%%lg%q% %ﬁog?‘éec‘ﬂ%%n éag %gor{g id 51@“%%“535 b Sembbrs upsfteam
of Bhid /HferY44/t6 Q&3 Raid! a@myﬂag:r@pédl hy shid fitteugh a filter,

said fluid carrying signal producing nenbers snaller

2 DGR E R b e SR TR il i e
BAB R @ledt 0did gl icogtaimed th snidflyideamplel e al | owi ng
passage of unattached ones of said si gnal produci ng

3. rrerrbe and se%)a%b *ﬁ\ghﬁnal Erod.uc%fl ﬁ‘i@‘i‘f

p;ehpa 6f mﬁ@ afsr shid r@%ﬁg& fIRA sqn@wm baia peednllosai d

ter. 2. The thod of claim1, further conprising
apamﬂaigma)ffattmlmd gaeqﬂf@axdﬁ:m@nroém miembeys S0 tyincegse
et ect s |d analyte contained in said fluid sanple. 3.
t%h%‘c §8FE8 i m 2 wherein said flow ng conprises
fl ow ng sald fluid for a period of tine after said

'Ilh@%ﬁaltlﬂlﬂ of ciduhgﬁlﬁbéﬂdoﬂl%ismgwghe?ng slmg Iﬂkxicmampd)e btkfgmN

- ‘accumu] at i on attache es of said si O
prstsnd wd gample Brpestureic Al 3 £ SrsAB P olecl IF S AR
sample that are larger than said analyte.

" 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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4* The method of claim2 further conprising screening
wealoos/dssisrd sanpl e before it 11 passing said pliise2004/000339
sanpl e through said filter so as to screen out objects
in said fluid sanple that are larger than said
anal yte. 5. The nethod of.claim1l, wherein said
anal yte conprises one or nore mcrobial cells. 6. The
9. Mht hethodiof clain M Wwhereineaid aapmad mobblg:}n his ansaffinity to be

radj oactive, flu esce um nescent,
£qmega eé‘b ql?ﬂ@‘i’i ar(51"'%1@9]%5‘5}13'0ma\gnet ic
signal. 7. The net hod of cI aim 1 wherein said anal yte
10. TR uh%&%fgaﬁﬁ@ OfherSR s&R R mlecidd EAiRd Hle@ReR to said
anal yte and each one of sa d signal produci ng nenbers
targebmiodeesle peithientasiateaitly apbon-covalgnlgul e havi ng an
af fini ty to specifically capture said target

| ec T. t hod .of cl ai r el aj d
1. B0 ot i 11 izt it} o (R Bl eBl fotecute
éré BhiaaCdotiysh arld dﬁﬁb@%ﬁ Bired @ahdBcEptes, pRir€@Lbiotif andr
netl C. 24 WO 2005/ 036167 PCT/ SG2004/ 000339 9. The
iho peiredsulbingty andywisveElen sai d capture nol ecul e has
an affinity to be specifically conj ugat ed, |inked, or
' . Qf
12. BRAGod 6t QB wlelth IR SEEM gt i dE bt quantom

dotd @gioldedngpdrticleai d  target nol ecul e, either
coval ently or non-covalently. 11. The nmethod of claim

1. %lné%%&czq]@aipd ca tur‘?p%l eculgﬂgand E%ng 8’& nce o

anicRlan6F saiddmhR Pt or, paired biotin and avidin, or
pai red substiate and enzyne. 12. The nmethod of claim

1, mhereln sald S|gnal roduci ng nenbers conprlse
14. Tha method of glpim qﬁtiﬂemgtqomp@ges floyving gid #dd@ of
d detecting conprises deternining
Sg@%"@?ﬁ%%cmahgﬂo%ﬁﬁof said anal yte. 14. The nethod of
claim1, wherein said flow ng conprises flow ng said
15. Tt miethodtof glaim b whemin sid filterds pxoaided o eunicetfhuidie Bevidthe
rrethod of claim1, wherei n said fi I ter is provided on

Ul bl gk

16. The me&ro%fnl uia;m‘iS ('argl% said filter compnses a fluid conduit having
contiguous 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;




16. The nmethod of claim 15, wherein said filter
wos3sRs a fluid conduit having contiguous fpEpkcadadoonsso

second sections, said first section having a

cross-section sufficiently large to allow novenent of

said anal yte therein, said second section having a

cross-section sufficiently large to all ow passage of

& filtér fol BRRing¥abituialydgin sahihdd path llnut Mgpasmgewfsmﬂl

to prevent entrance of said naI iP met hod of

produging membpprs saplerdn sige fhapsg aF%l 1% er or

18. A d f d t ect
%ﬁ%@a R seld arbBhes [0 i g vl | s defini ng a
5 VID, 2005/ 036367 PCT/ SG2004/ 000339
yai {S?PPﬁﬁé‘biﬁ‘WQEgYaa‘g#@F%?g in said fluid pgth
bt || f i
a et s o g “?ﬁsf'%‘g’ﬂ“sa ping traiesinsipy, oEF SR RS B i gl
Bduchfis bhb&Eh drfalyBddudh AR b Qnalfidican B ARGl

rap I'n sal pat by sai'd filter; and at |east one

f sensinglsaddbipgalal | owi ng transm ssion of a signal
produced by said signal producing nenbers attached to

19. ’@ﬁ | fviRP 8t Yiben ?8' %e}éiﬁ"salﬁ Bb@y Soniprise€a BaR pfe S £&4RParent

sensing sai d signal. The devi ce of claim 18,

onherrpdatn sai d body conpri ses a base plate and a
transparent cover plate. 20. The device of claim18,

20. el of Bty B el SR RARE o R fon Bt Rl AR cop

is a radioactive, fluorescent, chem|lum nescent,

21. Theldeviceref dclait 18; wéetein said signalds a cadiaactivd, @mbmswmgnet iC
nal 22. The .devj ce of. cl ai m.18, erein {siald

chermlhapingsan, Flagmettie ledric RGPS SO g Rr Sl

first and second sections, said first section having a

22. The %éﬁcé@ﬁmﬁfus %Efd;&éﬁmﬁiwz doRdpeiRed Pfiaid|couduitheetipnt  of

sai d anal yte therein, said second section Having a

conttgmusﬁlst anstsecaridrseetionst sayd fivst spstion m&w&%&%&&n of

'&‘%%?P@lo tgﬁilgducdé&%%ensaf%ﬁgnaam%m%% &yli VI ce of

" Reding Werbds-sodion Bm‘ﬁcii}ﬂﬂjﬂkfrgé foellowspassige bfszﬁdlslgnﬂlplrdchmngr

| llar-type filte
members but suf\émenﬂy 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 filier for screening out objects larger than said analyte.

26. The device of claim 18 wherein said filter is one of 2 plurality of filters.

27. A device for detecting an analyie, comprising:
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24. The device of claim 22, wherein said analyte is
woeehendses7f rom t he group of Cryptospori di um speT/s&idda/000339
G ardia spp. 25. The device of claim 18 further
conprising one or nore coarse screens di sposed
upstream of said filter for screening out objects
| arger than said anal yte. 26. The device of claim 18
a wilEk#ing Sfiistpdrion axd 4 :cantpafion Spildlﬁralaind yeashd poftioes s.
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an b O 'q%@nii‘én?ga%ﬁ% il S it R el SRR SR R S wlfrs
mt@g?ﬁx]% Ig,kggldgﬁhqddl d comunication with said

|ng said fluid and said analyte into

%ﬂie@ upﬁ&ﬁi cSﬁlﬂ]u%&qﬁ glﬁg sshalak @1;6 ?ﬂlgrllﬁ% %ﬂﬁ glugd;tlofelxﬁ'

omrunicatiton wt openi ng
said pathd to exit said path. 28. The device of claim 27,

erein said wall is generally V-shaped or generally

28. The dévq@éjgfjclalﬁlgz'f Wit F@al is gendially Ashabtd bf@herally U-

conprising said analyte trapped in said path by said

shupkd.. p - - It g 30. The device of claim27, further
conprising a cover covering said path, said cover

I I OWI n r.a S n a s leni
o ST Pt Cordrihe AT Bt B S Bl pia
W§HI d anal yte can be detected by sensing said signal
31. A devi ce for det ectl ng an anal yte, corrpri si ng:

h
=

&y

30. The device of cIalm 27, further compnsmg a cover covering said path, said cover .
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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a body having walls defining a fluid path; a fiilter
woaod/esepi Ng said analyte in said fluid path pPgt/sG2004/000339

al l owi ng passage of signal producing nmenbers 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

bl leask omepichidervalls allbwingdransinission #f d signaliprediced iyl sAd siganl

pRREnE eGP gt e Tad gy g it SR BRF s o

ksl 9fiakignRl 0duci ng nenbers attached to said
anal yte suech that said anal yte can be detected by
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SRRIsiny 4 \GoéhdSRfeen disp6dclipsidaBPORAll HlticiRaTorblodah
fi rstSin?cr een for bl osgki ngﬁsobj ects larger than sai

ehjeditydarger than daid evalptd, sadd snenndisereendhasing@gneshisize largerfhan

&Qranréshéilggoﬁeaic’ seszc?eegf said first screen. pip 28
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