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METHOD AND SYSTEM FOR DETECTI NG ANALYTES FI ELD AND
BACKGROUND OF THE | NVENTI ON The present invention

WO edoamew3t o a nmet hod and system for detecting BOMII05/000090
identifying analytes. In particular, the present
invention relates to a devijce utilizing electro
nmechani A& anpl e,
det er m%gb%m Cl %KEE%F?F??E%W%%% al and
academ c effort is presently directed at the

FIED &Y ANDPBROK GR OUNI® OFSTI8E INVENITION/i ces or systens
conbi ni ng electrjcal, nechani an

cal / or )

opt T RaPTeEFTE GOV RSUI9R; Fekatesc Bnp arhed ,ang WS foridssgiingsand/or
i [ OnNECRAMC S chlYE Rated BB liz
ldewggﬁc%%@gésugp g |nt1e§?ﬂ§t§§§%1?rcgit batacﬁ procc%ggierllléﬂlzmg
eledtanechguies] tackthobugy forthgepuirposs iof,dof example, cletommireng taxicity of

m.linmeters. These systens can sense, control and
a fluid uate on the nicro scale, and function individually

or NMRcRidaNSial shdIHRAGIRL 8IS plcSertly diftBtedRE iR ®Salofment of
_ The devel opnent of mniaturized devices for chem cal
integrea¢d) snigrandeviass oy nsyistemiss cambining)i eleeteinglp umeehagiral sand/or

optBUARtORIR copoBSnEatmofl, bBYP MR HpAR Mechanica
Systezhd EMERSYRNMEAES Wikd FebrivaRaasHes indgatad Qirchit dakch processing

requi renment for the cost-effective, high-vol ume
techpigies épd 6an wnge &y sige Bophmicremetersdp gaillgetgrs. These systems can
| ah-.ygl i .ah- . t
e AR S DS A, LR Rl b B
genBiates effdcisu the emcradcaleosensors, m croactuators and
electronics which are integrated into a single devic
or D depslapmentgof Teigiagized deiccsh 9s) oh al” analysis and for
JeSi | Cbahi BBl § bf fhprOVePEtfici
i 30 L A g S G ORPA 4 b B0y,
redetedpiost andskbarivad acouranynififfiaient relizhle mamdagslidinghprocesses are a

.conplicate ti t. f NEMS | .
crit AL RGN COH G o8 ety i e B Eion R dgyiges that are
targeRIARR ﬁ%%ﬁ)lﬁﬁ@hﬁ%ﬁt}ﬁ&%ﬁ{ ®st hAKSEVOI r's, nixers,

puggz, val ves, chanbers, cavities, reaction chanbers,
he

the nfobtuiganesali faray, MM teonsigi of ymeghgnicalo migregiructures,

migpSirapisReERlor 1 fisGRMRNEGE ars SRR BLEy shoR! device
or fa‘tfﬁﬁﬁnﬁe%ey ohad siliconobEbR! SThe meickditalication | te¢iBbligS. enables

'he, smal | di nensi ons of such conponents mnimze the |
fabpietioncof|large aerays eledgyigesr whishdndigidualy perform simple tasks but in

combination can accomplish complicated functions.

One type of MEMS is a microfluidic device. Microfluidic devices include
components such as channels, reservoirs, mixers, pumps, valves, chambers, cavities,
reaction chambers, heaters, fluidic interconnects, diffusers, nozzles, and other
microfluidic components. These microfluidic components typically have dimensions
which range between several micrometers to several millimeters. The small
dimensions of such components minimize the physical size, the power consumption,
the response time and the waste of a microfluidic device as compared to other

technologies.



10

15

20

25

30

the response tine and the waste of a mcrofluidic

devi ce as conpared to other technologies.In the area
wW@R00s06%35Cci ence, mcrofluidic devices are useRPCT/IL2DMA00090

chi ps, protein chips and total analysis systens (also

known as | ab-on-chip). Theause of a mcrofluidic

devi Gfy iu@a E)Pﬁf] RRIkE %icﬁfﬂlﬁ&@%%eé)&e%séﬂ i DR éhips, protein

faclilTtates t e production of and hi gh-dens )?
chlpspahds total tdmalysisbsystahe . (alSo nhmvanlajs bawedhip)anolig lmé of a

on Js.n hi. t.h
itk AP o6 JaEicaiieh RS S Get BuaoonR aciiep S, Fraftion
of ShAl 8hd Wigh- selﬂﬁyl BtsCaM the abstidtes P Hiscel &ﬂ?%%ﬁﬁlleﬁhount of
quantities and h uni form confi gurations, sq as

solwioabis enehdgh Y makoucm ehino thsaeoss orfsciip tredustion gs ssubstantlally
fl | ¢ devic Lca
g b L OB Sl L Eb et 600 cBBRAL o
and%ﬂpﬁiﬁf&ﬁf cidfiguratibal, ¢alas td @bt ldghlgakcwar comparisons between
envi ronnent al applications. For exanple, in
spotsnvi ronment al applications, such devices are used for

det a u I rs.C i r
vvatlgl?&bﬁ@fl%t g%{l%g &ﬁgﬁ?%lea&ggt% Q@@h Oeﬁk?m] c&ll "biGthemical,

phaﬁhmntleeﬂﬁblo:ﬁwdlaﬂg dirogiau@ka;mgnmwlcaﬂm sadldlhgcdemdtenmranﬂental
bhi ochem _cal applicatiqns inc esting .and/.o

appHeatiopsi §opexaBPIEcIR Fvirogpep St etk Aogftsrare used for

det%ﬂhg %H&aﬁ&ods%ﬁ‘ﬂeﬁél@ foe lébﬂ&lﬁoﬂse \é'ilcﬁswatlef‘ SlIuThE, chHeHhéHl Ggents,
. a plurality of determ nati ons may be perfor med

biologivall rdrgnndrgrs amdfadrol«zgw&lecmdlwsy Bye Ipanétivg aof) ahlneh@llcal

.hat ra smm ssse ti oper at
aonlifopaanage e G Pifttes; B R ERh Gy Sucn
mofé@Mb@&rMﬁEdﬂtﬁ&@&b%bé’se det ectI on systems, very |ow

concentration of a detectable | abel can be enpl oyed.

Thile alisvefluidie deweceu@epbnahtﬁrqf detarnpinations| ey dred performed

con?:téqr%t z{}giy t Séngectuﬁgﬁagt ec¥1 ha g, gtgﬁxtl% g ﬁn!é etﬁiu%ssmall Cross-

sectlénse loparatlodsotanBaicattiedt blﬁ’tgwi'tﬁr\}erﬁ rsgdall, valupss.arhi a:‘ddlltyon by
unlform iquid drops, mcro- to nano-liter

having VarE Scugitierleiection SyHemS eI A0Y coBgsniFation Pgeéﬂt%’fable label
d t
con TGS IR ARER AR f A BBl s of

reagbrnwl ets around, meking them coal esce, and br eaki ng
them up. These technol 0gi es otenti

h
 or DEnplke migroRgihntre b e\ aLprtiboeoty G e Belpg doveoped
for g})a%]ﬁﬁlfle{tlﬂgq}e?y Ptg%ﬁ fsﬂpﬁﬁﬁ:mf? RiiREAC 150 RYps2 ROt B hano-liters

ti-ons easons IS that the
in volume, which are supported on a solid surface, sandwiched between two solid

plates or sucked into a solid channel. The manipulations include moving the droplets
around, making them coalesce, and breaking them up. These technologies have a
promising potential for developing commercially viable droplet-based microfluidic
platforms for biotechnology and other applications. One of the reasons is that the
smaller the length scale over which transport processes (convection, diffusion and
reaction) take place, the faster the completion time of the process. As such, the drive
toward high-throughput screening and diagnostics requires the concomitant

development of associated microfluidic enabling technologies.
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smal l er the length scale over which transport
processes (convection, diffusion and reaction) take
w@bk@smee97she faster the conpletion tine of the PeDU28G/000090
As such, the drive toward hi gh-throughput screening
and di agnostics requires the concom tant devel opnent
of HopRE | micRAIVIES Thay ibai émﬁmbd_lliﬁgthe area of bjochemical and
technol ogi es. Dropl et mcrofluidics may be enployed in
biophiysicalr imxessizationscofesinglgl cellad Fnopledes ealcell ety trayi dss be
. ingle.ce el. LY | 0
gainf b8 ol oo G PERaf bokft B bboh Y vt co
whiglotiemigeadepehdogabe 0o Wicelly age olfiithe eulted hnd stembl conditions
changes depend on the type of cells, .age of the .
suchya5 teiperaiing obsieaieal enyisormento Jous,prerisely eqnvodling the physical

hems Lr > L

md%’ﬁ%cgg%nvgﬁ%hgﬁem E:Ea‘#1 %lﬁglf E,fucl) rrggt olfn%gpcei |&lﬁrﬁﬁder b6 the

resestichdyin addjtibh,| asdntthegr datdiled descinieley aklie acivitytvan also exploited
esearch. .| n addition,, as.further, defail ed

for spgﬁma%a%49tecaag rigéfgaﬂemﬂéyg;ngc%mna? DIABBEed for the

PUrTHRSBiIRY 1618486, dnlz8NHoMitori A8/ icf)ﬂﬂ'rélgrr&?ﬁ?dﬁ 6PNSid thrddgh
sanpl e. e ability 'to sense, analyze, nonitor and/or

or figona macrochannelpis one of thfel fundhnodnta yybpertiesf neguireal for all the above
m crochannel is one of the fundanental properties
aPPlE"é‘E}B’P%ed for all the above applications. An objective
| N Adeyistaivens dBRNOHiRE ABW AethHidues ROtot dRlyiotR B RkeRcliPely
selectively identify target conpounds but to be able

iden{ify teges gompegls hutigeiesabls t large nyanbers ofspeplesmiieh there

OFRPRY]
is j j I y of .

remfih MRS if SRELAAL WP RALLEEASH 108l o Yo UGS Py enisast:
safefyeardrqpickdyppr oaches of anal yzi ng, detecting and/ or

nmoni torjng substances involves the use of |ight. L

Tr Adnet phi ThvOReh dBpIoAsF et PRAYFNBadetaging 3aipr aanitoring

i . i b . nc Y. t i . . . .
S R B e e g thhodinvelve Wumipating o
sampleegitn fighthendeusing ahsoiteace vr statghing loharacteristich @fthe sample to

anslie i GG e erbetis Tenieait: b Teatbmetngps iz ot or more
lummBReht Rlateriald didh & Adr¥scehhRafiRlsy bRh& as! lfﬁ?e% &8 hs ?ﬂ{brters.

al so have | um nescent properties. Wien a fluoresce
Addgiasallprtheranadyta o€ indgreschn alsp dhve luplinescemspsometéesboost ed

hi gher ene shel | . of. an unst.abl e excited.state.
o € ABOrRGRE] e G maledine B ePS Haht Blaciiots 45 boetidio o
higheBREEF SREIB O Ak andthBle eREiCANtatd! WarHIAE BP&Fme of excited state
conformati onal changes and is al so subject to a

(typieally i+ Lisangseqonds)i the Slupreseant gtoms nadergeds donformetienalichanges
and VSO (1 OGS OF SHGHC hudlBhitns' S5 Rlolebutar

yreldin
environment. The energy of excited state is partially dissipated, yielding a relaxed

O

singlet excited state from which the excited electrons fall back to their stable ground
state, emitting light of a specific wavelength. The emission spectrum is shifted
towards a longer wavelength than its absorption spectrum. The difference in
wavelength between the apex of the absorption and emission spectra of the fluorescent
atom (also referred to as the Stokes shift), is typically small.

In a fluorescent material, not all the molecules initially excited by absorption

return to the ground state by fluorescence emission. Other processes such as
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may ?tse dSpopdateshe xcited istate. yAiratie pf thepumber of
emitigd 38 {ﬂgearcl: & n{’%{g&%rﬁt"%s ﬁlb?og{w@ cL\]tlé f%t@és%@ﬁﬁeeqcuahﬂﬁﬁ 5'%1/&,9’ isa

absoptiswcdeimisyien, SPechay TR,
| i3 , ifhiS AR | @lizeabetiof fil
to al@%e%?ét%%ﬂe&\é gl;]}g?%glg, the WisérighifdtRin m&R6ds @lliZe abetidf filters

vari

singlet excited state fromwhich the excited el ectrons

fall back to their stable ground state, emtting |light
w@boos/oeperi fi c wavel ength. The em ssi on spect r BOT/IIR005/000090

shifted towards a | onger wavel ength than its

absorption spectrum The difference in wavel ength

i 8 eRér® frafster A1 intryst i
colhésqgléz}gﬁrﬁéhcg-n;}% ﬁg@%&ls&fncé RRordiee eRérey gStem crossing

uorescent atom (al so ref%rred to a ‘
gorescence photons

urn to e ground- state

meadukd! le’fl%e %re&ilve f@)&éﬂtﬁl@- wﬁc{;hllefhew qrexses swoh For fluorescent
ascol | i si onal quenchi ng, uor escenge resopanc pear

materipbhtich ateprnmerstally sivatiable. andy ﬁﬁ“ﬁgwoéﬁl%&ggﬁg"p‘ﬁ@t q'the

abso%ﬁ%ﬁ&fgéﬁsta%\qlaﬁg%gﬁﬁeﬁ rati o of the nunber of

ence ons emtted to the nunber of photons
abgne hew, flsarticetcs’ fliarmum syieldcend; teen smabl ysepdration bgtween the
neasure of the relative eﬁ)té)ent to

W88 Oﬁ&peig&%aéiggr{?ﬁiingﬁonapgthods

[1Tght is actually emtted. The
on theexditation gmite and eopissivnupatlyiof| adfluergsachee detgetion system. Such
separatiQ

fitepbee, Heo ot o A8 A0 DB 8o AP e a5 Fmutepmuged by
9

TR allow a clear detection. Typically, the
Iscrimnation nethods utilize a set of filters on the

exderatofoos iamhptated devalepedomigraflpidis dgvices, dpte hce REpOse of
det ection syste Such_f.i were greatly devel oped

detegiing ?fﬁ"‘ﬁfsrfﬁef%ﬁﬁ?‘{nﬁ?e"ﬁ%gal%ﬂ g'lrs%s'bei ng manufactured by
Vani.QUBat&t A 16,6151, 03dedisdl e b optitdl elepection dehdve faypdentifying
m crofl ui di c devices for the, purig}(’)gie, of ,detectin

and aleteiciing fluorapharesea quilngrPRFrFiigns inyol¥ing fhuarescent ighals. The

optiR fefetiph 'rde?igg #4?18&% ol é&?&g&% 1ight QRikdeC ahd GBI kIR tup for

ying an etecting fiuorophores in -
guidihy ieRgit-tioar Aglitonsl emissioui light | o nes dbathoysiga aifsthe dewice is

accugbiahuaoveE o1 Soial ek in ey o Chginghing ugiaeRiks bite.
| i ghly BRd.ERb @702 Qi@&o%ésrh Wtom Forethb eaysill RBarabtetifdtion of

device 1S accuratély noved ovér a small area in )
multietnalyito fluids. aThéaystah employsha sewdor ey c foragr . a plugality of

Patent. No. 6,602, 702 discl.oses a sy . '
et e SO oR S SRRy R P! U P
lighB WAL Y e RpaR RSSlcdtd MY paftRldMitbratis Withlatraahlyteyofthe fluid. The

cavities, each trapping a chemcally sensitive

analysestwithie thefiwidlard ek cheraojenized by PaPeBIGERLIHGHECRHBI S
;ﬁ;’[ﬁg‘{ ggtg?lto ﬂﬁggg? L’lg%é G%ﬁfe%%st b Hobick HabliRCd Pruthited ANeservoirs
covered by barrier layers which can be disintegrated or permeabilized to expose the
isolated contents to the one or more environmental components. The reaction between
the contents of the reservoirs and the environmental components generate a signal
which is detected by conventional technique.
Several attempts have been made to incorporate biological materials as
biosensors capable of sensing physical or chemical environmental conditions in

microfluidic devices.
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analytes within the fluid are then characterized by
pattern recognition techniques. U S. Patent No.
W@ 28506838 di scl oses a device having a pl ural i egT/Tf2005/000090
reservoirs covered by barrier layers which can be
di si ntegrated or perneabiliszed to expose the isol ated
co o,t 0 [#T=0 V{htdpn@ﬁ &MOQ‘%QE
Th:eﬁ%{eég%{}éo% Eg’?%gﬁ {Shgogg‘ﬁ?gnts 0 tﬁggreservo fgos @
phyaiotbgidak oe rbiodhemimb tsignak o Bioseasurs hgrenbeat devalapedrnalovercome
whi ch. i s.detected hy conventional techni.que. Several
somgy pf it ShREGRMISES rPiniige I 5) cacnﬂ]\m affeée%ﬁa toghmigyes.  Good
biodBRSIRE st Sre U IRBRATLES by APEHiGinR ek tiily) Qelliblﬁngty,g;%rtaﬁﬂity,

_chem cal environnental conditions in microfluidic
ability vo SwstiGe aeenainl opticallbopasipn salptipns, ealrtiviccanalylisistand simplicity

ual.i fi and/ or antifies . a physiolaogical, or .
of RPRB PRI Rafble wrialasitel Sokipt et vl & lotos frapgucer
andOh@E GaRBle SR efdfont B aSbBREhGRIOAINGiENAll intd'@ GhaFabR! electrical

anal yte detection techni ques. Good bi osensi ng systens
TeSppnge.characteri zed by specificity, sensitivity,

reliabil it 1% LiLy . , .

opt [ RafAd, oBAS Bisirsby el ohipd Bid ARG Bpethlly B he
biolegitplly cadtiye omatepial.at iBaaymBs, oastitadics, capiyphets,a DNA, receptors,

bi gl ogi cal, conponent with an el ectyoni ¢ transducer and

organelles andh FHEroREEAMSRS o VsH 35 PladiceRll AatissypyRaye bemngused as
: t LfJ Rl t ripgal -L.Aan h

bioRH bkl QoflofE! (TG mdf 200y ThEY LHIGHLA LiBhob"f: the

consthectibn off bipsemory ara chzyreesydue to tieir Higlr ypeetfic avtitvitireds @]l as

. apt . DNA. , 1] d
high Roftiitel spreiiions PRERA BB bt fovprrsineand sl

thud BRI I8Er A5plRhGOMATh ¥R i80S bRGeRbAMENT S. The nost
comonly used biological elenent in the construction

of Hieosse of whelexgells en therhiesensing elementhieg¢gateasityghlengtby ipfocedure
activitl s well as hjagh anal vt.ical. specifici.ty.
of it hiyHeaSnt prasBFes il P Red b SBeir YRG! ofiqigng and
profebid st frbiil ihhdiyatibe by cRidPhdl Edtit@BSsuch dshRaty flethlNf Whole cells
bi osensors. The use of whole cells as the biosensing

alsoo |PEQMEAR A avyeliipwposRe crlst EpPeidbedthen dic @roSpRe requires the
Sl ; . : &l
parA o e O S5818 3o SRR RS A BALL o et
in v@lxlﬂ@ bﬂﬁbn—&i;ablecﬂmmls Bisble m&r«bim,vfolr retimble, ciih n%eltab@\lqué $arious
al.so provide a_ nultipurpose cat s}.. especial ly en .
organie cwﬁe&% TRRUing Hs VRS p?&ﬁtﬂr%‘iﬁgft fl%fh agmogig, sarhep digxide,

acidR TR IR, SRR e RPN Erd e, f At SRR, [Bage
(199 anphe, Rean Mietobbal! i48c 204r309usRiedel (1998) Anal. Lett. 31:1-12;
Arikawa (1998) Mulchandani, Rogers (Eds.) Enzyme and Microbial Biosensors:
Techniques and Protocols. Humanae Press, Totowa, NJ, pp.225-235; and Simonian
(1998) Mulchandani, Rogers (Eds.) Enzyme and Microbial Biosensors: Techniques

and Protocols. Humanae Press, Totowa, NJ pp:237-248].

The selection of microbial culture which corresponds well with a spectrum of
compounds present in the sample is of significant importance.

A number of selection approaches are known in the art. For example,
adaptation of a microbe for induction of desirable metabolic pathways and uptake

systems can be effected by cultivation in a medium containing appropriate substrates
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organi c conmpounds resulting in various end products

i ke ammoni a, carbon dioxide, acids and the I|ike,
wokiosi6wan be nonitored using a variety of traPGSHUQeN#00090

[Burl age (1994) Annu. Rev. Mcrobiol. 48: 291-309;

Ri edel (1998) Anal. Lett. 81:1-12; Arikawa (1998)

i PhhihaRdaa ggggﬁ%aggg@bz% BRI @OOOMAGED NG, 23:757-770;

0Sensors: rotocols. Humanae Press
Flesdiih 0498\ Premp pBR2bera3 Biotwnbnodi ARHOAR6PE9oBpecifically, for the

Mul chapdanj ,. R Eds,. | al
oo BRSBTS LB, e o

activ-g%ltdoé’l@dge'\gbtaﬁ'eg o2 4fste Fo@mesl plaits @an Gbrwei & abiaedlimatized
cul ture which corresponds well wth ﬁ@ ectrum of

mixehmjnsohislscopsartivmasicomperedsa PpTecc ey kD sqpza (1999) J.
i tanc n er . t4 ches are known
Env#&ﬁ?é%g‘?ﬁb Pégf&l gg'gﬂ%lqgé:,l 'Sﬁ;\l&ggt%ﬁ? {Boggpgogg m crobe for
| nuRtdARel9] \B\zﬁeﬁﬂsﬁtﬁl@gﬂgﬂmqlidt copiatnhalbgrzyares ngpe:saw for a
systens can be effecte cultivation in a i u
Seqwgﬁalaﬁﬁﬁi?fgf BORSOR | @t)@u@u%%ml‘éﬁoé??tﬁ TBEeS | St g%i‘@eglndThus’
Re i : i . N . . .
GG bR R on AR o) Ry Gyt g bedf ed th Rbbiunotion with
saccB@iodfbe? @8levisGpe célis canthining periplhamioi nybisasecat permeabilized
degradation aof conp).ex substrates h as mxtures of ..
K OB oS bt e o leli g, O e
fabﬂrﬁéﬁgtéfg of %atsg&glse PLANGS 15365eS Biokensds, adspactilelyTeiSvteld (1998)

m Cr ool consortium as conmpar ed_ to pure
Biotethrolr Appl. JBisbherand7153d68h (N@eothe mafos\drpwhacksef such an

appiech b ot b FfiR:pt Tkt Blfee 0t 20880k a0hs on a sipsle

sensOR WHIESMALHBTE ProbldiRiticAsulR ay@ns foaliffereht witritieedt healss a
m xture of mcrobial cultures can be used., Thus

a disnattialchiesenseny deased B rlight srHIiQN reps PIegRlebarigria are
been ysed i.n _conjuncti L ; ISk afei
slsogGfPet 38 RpuTtsT RUER, BB A RERBAE Sk e
habR&' ABEAE | frote tndfineytoeteaagirisisenvironmantss Bielunsineswattawholegeell
_intracellular b-gal actgsi dase, . | the fabrication of ac
biossnara bevestlen e eloped Py Aeisticall apReermiFrp Qg for
( =Y - idd>l Q0 mdal-cbafiminMe,  Th
thet%lz)gﬁn%rj“% 3&?3’%%%% ??Qisca%eﬁ aglﬁ g‘g%‘;%algh is the need to ©
mich@rgdnidnts ated imathbse bivsensbisuaredypitallyi produeagawithran expggnous
singl e sensor which ma r.ove probl tic. such as du
plagraidcinter Bihich 3 TERIE | S5AGI DGR B °‘W|?‘8F Shia) ingpe E’Sn%ré? fer of
. light em ssion from|um nescent bacteria are
mteg%g%%&%gfl‘l zed in analyte detection. Biolumnescent .
bacFalldavdangaee poematt itechnalogies inedsperating biosensorsaipgiiggofluidic
frommarine to terrestrial environnments.
devESeS| unmi nescent whol e cel |

U.S. Patent No. 6,436,698 is directed at automatic measurement of water

toxicity, using luminescent microorganisms living in freshwater. Test samples are
injected using a needle into multi-well plate containing the Iuminescent
microorganisms and, after a lapse of certain times from the injection, luminosity is
detected by a sensor.

U.S. Patent No. 6,117,643 is directed at detection of pollutants, explosives and
heavy-metals. A bioreporter, capable of metabolizing a particular substance to emit

light, is placed in a selectively permeable container. When the light is emitted, an
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bi osensors have al so been devel oped using genetically
engi neered m croorgani sns for the nonitoring of
Wo@e@anew37 pesti ci de and heavy netal contam nat PORIL2085¢)00090
m croorgani sns used in these biosensors are typically
produced with an exogenous7plasm d into which a

optit&P 1@5‘:1(919 R St FédchéLﬁto be&fratésf‘ ah "él8GHBAI S5 al which

pronoter of Tnterest i1s placed.” Followng are pr
mdleatesthechlmhtrgﬂwsoﬁthcwbstanatl ng bi osensors in

538 b R e PR Mgl 42588 g

elecﬁrﬁﬂéﬂ OviheiEByDE Gafhcdd] (TR ElBRbEFouhd lallfbahd of HIRS AN 18 te be
Test sanples_are injected using a needle into

detegigtt(e-guesny anﬁlbaqhe velsety thleragaltvtﬂelsl apngubige’ ene hapten, a receptor

Whe?gbg’rmﬁ]t%r he ™l nJ ectl onepﬁ%gjinglrﬁgsl Y s gt‘l?‘gge[ %edb%(:éd Beveen the

elecaddssptn eldctpic SMaab iy gdderatéd, Hegedidds 015 wiiethee bﬁﬁotaﬂhe analyte is
detection of pollutants, explosives and heavy-netals.
presgityi or eport er, capabl e of met abol izing a particular

subg gﬁoﬁéﬁ bf Hl@%ae h& e B Pa!E‘ N’OSSS|6§§ t7'55 €8.%38,483,

per nea ont al ner 'S emtt
6,636rﬁ5f2t i 6,632 aphl 607,433, Sﬁ,éﬁ() Bb3, |6’;62£1;62§t, ed 544!7@9; 16,537,498,

o ATHBLRASIORE LT S o3 TRl s W gl 1 cat & e

6, 133, Hd6c tRARHBSICS @ﬁfféisﬁoﬁfmﬁn}f lixBdi6hse CF&ogﬁmﬁﬂéj it most

novi ng el ectrode, whereby the surfaces of
prioe kg systomssthb optieal aeﬂupgalndh & largee bukkl apﬂ@encraﬂg unsuitable for

fehd e oS s o B Bl o DSl S iy sl in

effeé t6@BRIndking eﬁl@xmzmgeﬂlea sigAMP idnd &h@l@ee%tﬂabl@wﬁ%lt Qaile
el ectrodes, an electric signal is generated, depending

minigpizifgdhe backgroundsignal  Bwrsheymerd, in pRersahsysteaidwhichazg based

on BEBhieaL by e Y L5y Bt ebPhy P Bring ot
inacbura®Oreadings Mmap d0ci 2me 16 nbdelighrint 6f the ¥arkt&ds compohtnth88¥ith

6, 453, 928, . 6, 448, 064, 6 34? 572 and 5, 922,537. The
respgido dhe MosingIRsRees Isisrdifficuftite r&eﬁ%rﬁff trangparkf thesamply in the

t et up
chaffkHRliRo dislinReH pRh LS sifidls BHRLE Fom e BR bARonS,
fi é’l’hdreussa thin ead)ddeljyo rccoghaecb m&dt fe, pmdblitewondd be highly
otalnln a reliable gptical a ffect |, )
B e PR Snd O HED for iftariyng o eiertive chsmical
agerff@!uﬁi’ l')l@iogﬂﬁl nSterials, devoid of the above limitations. The present invention

provides solutions to the problems associated with prior art techniques aimed at

multiplexed detection of a plurality of analytes.

SUMMARY OF THE INVENTION

According to one aspect of the present invention there is provided a device for
detecting a presence of an analyte in a sample. The device comprising a device body
configured with at least one reaction chamber configured for containing a sensor
capable of producing a detectable signal when exposed to the analyte in the sample,
the at least one reaction chamber being in fluid communication with at least one

sample port and at least one actuator port via a first set of microfluidic channels
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m ni m zi ng the background signal. Furthernore, in
prior art systens which are based on nechani cal scan
W@ 2009/06978DVi Nng el ectrode, noving |ight ray or m@iLgo5/000090
sanpl e), inaccurate readings nmay occur due to
m sal i gnment of the variows conponents. Wth respect
L ' httvel Sresiufd 1ocb tat LeastOGREscBlaRor port
anm#@%ﬁ@%%???%@ﬂ?ﬁgbggﬁ%ﬁgg?%ml g channels and to ?
delivdties fluity plashd betthe b ledstwak ssample prgtor tenatdlepstepnenteaction
| ocations. There is thus a wdely recogni zed need for,
it would be highly advantageous to have a net hod
and sy MRS FrthéleRlahiiyd 10 Rofhed dabetibng ehdrd @afention
agents and biol ogical materials, devoid_of the above
desctibed tatovartse afHeashross araction eiortss ip copfigusd $9| 3t fofable
t.o. t he probl ens as i e ' [
sustaiig 4 HeBe R I B 0 T i oY Ao Flle o RIOR cAber.
analcybing BUAMUNRYheF fehidres iNVRATEEANbAG poafelirerembodiments the

aspect of the present jnventiqgn.there is.provi a
at legghvaneaeacsion shambes i gontigied sirthet &‘Srﬁnﬁﬁ%fﬁ;ﬂ?aé’ea ﬁ‘geéem does
T C itbe . . ed
not 3R aly AR HEHEE AEQTR AL b AN RMLER OB (oGt Bttt
coteebriimgtoastibfisther fapaed in the deswibad ipneferediembedintents the

iR om0 i 2 b RS byt By TR e
leasEHIHBIALMIRbY duBstabtidI§ABbvoOR BofidRIEaRAhéreaNd at

east one actuator port Vi a a fi rs; set of .
i xawbtdingliccstihfinthet faturemipetie slessribed arefappd pabediments the

. . .
o 13l Foretod PERLdng 00dy § Rttt T se PR ARRURLR seliialy

intefcBnhdt€ePdia b @86ind RBELIRAGI indiBrochambBl .  According to
further features in preferred enbodi nents o

[ ( the . ‘

i nvAsrording tesidl fusther ratwes i the depcribedreigie P@gefhin&f‘ﬁ‘ts the

chanber is _conf] _ ; VB hRAG s
T g

I eagddofding R sile furtite Caiden th the deseriledfprefetred embadimants the

in the described preferred eng%(ljir.re s, the at. | east h th
devigh SUptBeIcEQUARIISEH AnigBIPlY ESERf PR i i SPTRatiniepRon with the

terial placed therein does not substantially

Smggesﬁr{mt fluid flowin and out of the at |east one

r eaktdoading hastild furthée featutien in the desetdibedfpreferred efbadimends the

in the descriped preferred enbodi ments. the. .
v e 1 BRRED I AL IngT RGBT gt AECH gFdteined

Wa‘%@%ﬂpﬂhgreﬁggugpnnect ed to the at | east one reaction

per substantially above a bottom surface thereof .
Ac chcabirding tto s§il ifiuithel featimes inf dxet dpsersbadrprefeared egthorisants the

devPcre%co%gf rcgr%p%ggoadﬁlggﬁglsseie%?ed from the group consisting of silicon, plastic

ch

and glass.

According to still further features in the described preferred embodiments the
device further comprises at least one humidity sensor, adapted for being positioned in
the at least one reaction chamber, the humidity sensor being capable of generating a
detectable signal when a level of humidity in the at least one reaction chamber is
above a predetermined threshold.

According to still further features in the described preferred embodiments at

least a portion of the plurality of chambers comprises different sensors, each capable
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at | east one reaction chanber includes a plurality of
reacti on chanbers sequentially interconnected via a
wa@ewene73et of fluidic mcrochannels. Accordi nRCT/TL2005/000090
still further features in the described preferred
enbodi ments the device fuPther conprises a punping
of gefla¥iinea Heectgbloeignnl whert dxposebiata differentamalyte of theab tasige
to still further features in the described preferred
analytybodi ment s the device further conprises a sanple
re [ L niVRica aRvVR:
s oKL (PEldlricBorch B e B Ml i ORI R e
for detesting itcldagbront enekyte preband iimarsagpld éhfd device coropiysing at least
si.on of ht hav

ab f allo
one 450 o P HHGSHARATER G FEToh B7 LR oRIgiLBARE SRS cfignbers,
seque?tttlbilif dtéi‘é&ﬁ%teﬁ? élﬁlﬁﬁah't}“ of igid dBsiels) @l BlaBh@'sull that each

nbodi nent s evl ce oycorrprlsesamaterla
react@al detobdr fis mdirhet @mdmna@mcatqnngﬂbfat deast ¢, othsragagtion

e, FhEERy 5FOHHEH b LAl RSBy er

serveS Gi¥P4 fRMS sddirct @adta @e@nl Lkﬁh@ﬂdnycm rof thelaptlegdt ftwo other
bei ng Eosrtr oned in the at |east one reactjon cha

er,
reactionechAmPRTS 3eyves ds soHuidesinly Wareaclbreaga% Fhapbes l%lgbmgned
for c%‘t&rﬁ?xggegé&rsgfa% i)le% n%gﬁr%’ §|de gt\ellgféggt ﬁ’é‘?@ rek e&“to the
at ledshoresdnalyte. Accordr ng to still further features in the

descrr ed pr re enbodi ment s l.east a p rtion of.
ipg| tor alvsr 1 PEHET ‘gé’ n&gFLion

descxﬁ?eﬂrbef(ﬁp abiBef [ fil6h aﬂheee@orﬂseére mmgleat%e&% when
exposed to a ferent analyte of the at |east one
anAtoording Ac gt dnmtgelt aspactosfhibe passeat invehtiarththepy isspmvided a
tion t e s pr device fo
devigeg e legries ey 25 PROYRI oL ICK el T UGG cpBrifhe o
subst%%@'%xhﬁgtﬂéﬂ @ith! @9 Alpl@RARLAST AMnBdErs BARbIIME £Hactesdeht sensor
each array having a plurality of reaction chanbers,

and ipehating reakctign betweer therfluoresgerseasoppad Biejat }eaér one|agalyte; (b)
o oD Ry, PO SNl AR R, F] bE TS PR o

chan®eRe fand §AF & i phiralityaoh ekseguidesrddsignad fand Sonsiaredd ondistribute
chanber of the at | east two other reacti chanbers
excitgmy ght aE0ne the P aralgt o eaEe i QBT FUgcb AP RIEaRS of

the egcg%m dﬁéht Gtk ﬁt‘(&es%ﬁtesreﬁgo‘?% %Mﬂ%rrﬁaﬁ@eﬁﬁﬁt 8P the

wherern each reaction c
excitatdsr Ggledn a surface of the substrate is minimized.

According to further features in preferred embodiments of the invention
described below, the substrate is made of a disposable material.

According to still further features in the described preferred embodiments the
plurality of waveguides are integrated with or formed in the substrate.

According to still further features in the described preferred embodiments the
substrate is formed with a plurality of grooves, sizewise compatible with the plurality
of waveguides, and further wherein at least a portion the plurality waveguides are
designed insertable to and/or detachable of at least a portion of the plurality of

grooves.
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for containing a sensor capable of generating a
det ect abl e si gnal when exposed to the at | east one

wW@e@bpe%37 According to further features in preP&r/redos/000090
enbodi nents of the invention described bel ow, at | east
a portion of the sensors aoe biol ogical sensors.

AC %35&1&% N ChrBBCkARFesAR RBS HeRfibbd ?re%r?e‘iie&hbodnnents the

i nven there is provided a device for detecting at
plurzilftjasf waneguiduslayd mmgeé &na muki-freateghiizangepentevi ce

ggétlpr?lit{]gg@?stﬁ 5 e?uge?snlﬁl dd@é%n%# Erefér?gd &nbodiments the

Ing a uorescent sensor

multft1 cét@& URgh &ﬁeﬁte&ﬁﬁpﬂh@s kaepmﬂny tdfelléﬂt uspllietiipe jltncﬁmss @ach

he at least one anal yte; (b) Iurall} of fluy
capabhanﬁﬂbdlrmmer thenexditatio lght | ik @t 3@6&6 raeopt gk tmlgahty of

gﬁ\} ality of chanbers; and (c) a plurality of
wav Yui des desi gned and constructed to distribute

ex Ackaidimpto sthhfurtheP f@uirébanrxhel deddribyd q»iefeﬂned‘rbmb@dnmnta the

manner such that inp of the eX|tat|onI| .
pluralityt b WaYRghidss epie §éﬁ’?g’ Hﬁﬂsalffﬁ zaéd egtq PﬁpP’i‘?S%‘ﬁ%‘HPed

prop%fgatiﬁlﬁedféé%%%ﬂg%e &gﬁg t ta surface of the substrate

nim ze further features in
pr efceofdil ettt furthet £eaufres inethé desoribied preferred pmbediments the

bel h b d f di bl
deving B8 Her Rempocset [estre sHBRoP AP LU R nap UGB Fiofime a
leasP&fJ eﬁ%&a . ggﬁg\n&fﬁi g?ébﬁl%ntdﬁ@ctwnlﬂrﬁhé bxciftiongighgui des are

formed in the substrate. Accordi ntg
to Asctcbfdmg tor tilk furfhen featess imithe desatibsd mreferred pmbadimegts the

enbodi ne s t.he, subst r.at !
ot 1t rgmvtemipiBeeiRh fupflipnd SRally BBl Bhd dyece
oftﬂpgﬁg%gtges and further wherein at | east a portion the

plurality wavegui des are designed insert nd/ or
detAcsoadihg tcoﬁtﬂgtfum@aé@at@re@m theslesestb efimsefg ‘? SN%P&HE’P“ the

at lgaesgg)\[t/lg baé@ctg)oéﬁg gca oeleé%ét{élls sd ekééﬁfﬁéﬁ%ef y{/'@oﬁﬁﬁmg of a

rren S the Iura
difHRYEH Biatas, aﬁfeﬁeaidnagigﬁlcg dnfdl aamrrmmsmt ur cat ed

t. A di t t f f eat i
¢ heAGROEHRE e il ffﬁ?tb%rrn atu%%ﬁa' crdrtibed o] SFhediheny o
t
leasj%u he of o@?ﬂhgg@'r}}}; apa %ﬂﬁ@s'a r)éﬂ&ﬂztlvta'c%‘tt c&l%lnhgtat RR@st one

redirecting t
integnet imtatlitof dlte ¢Hagdter.i nt o at | east one of the pI urality of

waveg AG to stil.l urt at 0t
dosbrimbas; 5P &F Sl bt et s ﬁsfféb% urif #ﬁgi’f"d&en%ethe
reﬂx\ﬁﬁg%ubtct?%va%gl%ngﬁ@a%bﬁveof i nposing at |east one
eterm ne

According to still further features in the described preferred embodiments the
device further comprises a selective filter positioned on or close to the substrate and
capable of prevention transmission of the excitation light therethrough.

According to still further features in the described preferred embodiments the
device further comprises a plurality of optical focusing devices positioned so as to
focus or collimate optical signals generated by the florescent sensor in response to the
excitation light.

According to still further features in the described preferred embodiments the
plurality of optical focusing devices are selected from the group consisting of

microlenses and diffraction gratings.
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propagati on direction on the excitation |ight.
According to still further features in the described
w@e@besa78t enbodi ments the device further conpPCEHER0EH000090
| east one additional optical elenment, capable of
I mposi ng at | east one pregdeterm ned propagation

di Aﬁ?}dﬁg 1® Qifl PErueer Fhdtadel 0 tHel diRéribedGiOfctled @nibddimhdnitd the

eatures 1n the described preferred
ﬂmdehdnnﬁlsmnscmﬂmdmcllaaa@ls one predeterm ned propagation

¢ acOptiBE 1o S HG T oy B, et itplod SHEGREE e
devide TartAGOhipBigsh Ppahp ifterthcebnsicribii 1o atlhﬁl[ﬂﬂg dedsd. one

addi tional optical elenment is sel ect ed {e the g

cohstosding go sfill further rfeatares o therdeserRpd Ryl é‘«&hOéﬁnentf the

pccording to still further
devu%etﬁ{th?r%g%%s?sn%g @ gf)c{%'dsr ef erred enbodi nents at
| easdording toftill ertidr feathics \in dfe ddseritizel srefeorep reintedinents the
reflective cgat, covering at | east, ane 4]nt rnal

|
dovioy vetcramaie Abcoor (Gt i dind; Sapseied; for
con@h%gqﬁgﬁﬁgﬁ? sémbodi nents the reflective
oa engt

I ST wave ctive. According to still
f uAtéuedinp eatstitl farther ﬂeaiured dn the d)@dl‘ﬂpﬁdelﬂféfeﬂ@d embodiments the

nbo s, the device further co selectl
sy ol BB Ehamiel ot copuiloD (B TRutalRn of  SRufy, pifinber
subs HﬁB‘ 09 aBoRYAMuLBE: theRBEM SSion of the excitation
I ght” therethrough. According to still further

f eAnmrémgltn stileangther misprsti op thsf rreseati iwfenen there és prowided a

devuf gﬁfﬁtlftggte&el%%si ogg ?l?g n@a@ gg {ng% %Juﬂoplgf th@ IC&e’vi%@lcompnsmg a

plur3#Y Iof R&HcEo® Rharfibdrs Shd aﬁ;}lﬁraﬂﬁﬁ@f euaadelbymtdwoxﬁﬂem@smemst a
sensor in response tO the excitation |] cor. di

poripy, o the [Pyl e, FETReRS (HETRB ek 188 95 (BF e of
reacf{lP nge{rﬁ'i%?% §%;{1$ﬁ &Rl ug«a dgﬁ&él QnsBPda @dle fo?%#ﬁér%gj & \defefible

are se Omt coﬁ3| ting m crol enses
s1gnﬁ%@lle&ﬁ6ﬁd&¢ﬂﬁa§l@kﬂm&mﬁbrmrd| ng to still further

£} GeePraman b U e Ao TP Eo AN St ot Hyeptp
descﬁrﬁl%d lgefow et QI\L;BP%héx’ﬁbérE‘ &rél %a&rehéaﬁlé HeBELAIOR imaging

ment s the device further conprises a punp
therdafit er f ace connectable to a punping device. According

teg@%t&!?r:c}{ggz urs ﬂ]eﬁrtfh catutes innthteh&scneb ((:irﬁrgf%rreg " Siroalihts at

least a portion of the plurality of chambers comprises different biological sensors, each

capable of generating a detectable signal when exposed to a different analyte of the at
least one analyte.

According to still further features in the described preferred embodiments the
plurality of reaction chambers are configured such that the biological sensor does not
substantially obstruct fluid flow in and out of the plurality of reaction chambers.

According to still further features in the described preferred embodiments a
body of the device is capable of allowing transmission of light having a predetermined
wavelength therethrough.

According to an additional aspect of the present invention there is provided a

system for detecting at least one analyte present in a sample, the system comprising: a
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device further conprises the punping device. According
to still further features in the described preferred
wepiwsaeaTent s t he device further conprises an ePEDIN2008/(0090
circuitry designed and constructed for controlling the
plurality of mcro-punps.i?According to still further

featyres o the i RAHBSs QA adhloRMitS of Beannel
detecgpg rdéfnlc? 3}1 aglpﬁﬁ Blgg’ﬁlg% gﬁ ﬁgﬁcgﬁgfrce c on%ect e((:}b to ?ﬁg .

inter%ﬂnthitéaiﬂgtdﬂ 1?& 4 ptﬁﬁbh oﬁ;lmhﬂwrbA Etrydqi ueastion pha_anlrefs, hepein gt least
ottom surfac r eof . cor.din St
a postipeoF B¢ TNELHT SLARECtoR SR CopPuRl posBR, Wahaple of
genega?i}]‘% e dgtgﬁtaﬁ@t(\%ﬁitcbln §igadl WRab kxpuzed anahy bk lqsesnn tnalgtea a
sanpl e, the device conprising a pl urall‘iry of cea&tl.on d
planattiphibdetsctanchpablplofireeiving epticehsignals o the delegipredgvicran
at least a portion of the.plurali f reaction
provmngge\gﬁgqng?rﬁ ggg%rﬁ{m(ﬁ]gggﬁ {l?%gf% urality of .
r eAGkd: Qe ChATRES RANRS Bt Prefohed catiodiherdemdothe invention

capabl e of generating a detectabl e signal whel? extggsbed
desctibed belowt thestystemotvathes, goypiases BIOSESSP SPRR'ERERTCE DY

f.eatures in pre e i i Bt d
aleofiigt b feRiigie B RARITIREY & Hpfr IRTCRGOr an
deteﬁﬁﬁﬂ{r[gﬁ?é&hﬁe oﬂ’t%i@etelaﬁtbmaﬁalﬁgj ng ther egf. A;:cor ding to

sti urther feafures in .t escri bed.pref ers

enbogoding 1o il foehes f_%amfﬁérlflit@‘n _g%%““{’?fgpfﬁfﬁe% eﬁ’t“if’%g’f‘ems the
systeglggg%ﬁeéscg?xﬂ{gééé seontbll LSk 6t sdAdRIOGnE] siphsls @b The debting

nerating a detectabl'e signal when exposed
devit® a different analyte of the at | east one anal yte.

According to still further. feat - t
p? ?éfocrgw%dggg @gsélildﬁluggﬁrt é&{uﬁegsr 1B|t ? g#{c&?}e% preﬁf%gec@ftjeﬁgﬁédlﬁ@ﬂts the
syst&ﬁq{mﬁérscoﬁisﬁisgé)ﬂft&ﬂﬁgrﬁﬁr& B&dirdl it foheoditiadling b ¢adperature of

sensor does not substantially obstruct fluid flowin
the dotettingtdevite aindfomthe planat jehidetesl@et | on chanber s.

Accor di 1 0 LlL T . f i is
or ket oty b B8 RRed Brofifed ERGGARRMS the
algoRfihiid QP8 of dasiinGfR @Bceiiratiog bf theay least ome analyte.
predet er mi ned wavel engt h ther et hroygh. Afcco di
S RS

.1 o
addhacoustiag tagibfinther feafresmethe © Ffé‘p‘gdlf‘?“%%e
.ovi ded S ' i | ay h&pati
ool oo YRl e (Ualigbledh & to GRtle SRRIARE Hhduative
presglﬁl\éi eellei_rbmﬁfer?gviﬁmpﬂﬁlrpmtbﬁw affreercﬁancl_lambe(rhalrrber s and a
plurality of ¢hannels intercgonnecting at.|eas .
orAdording ta el Birthes Reein PEdErriY aneisies anbfiments the

plur%iit}J &3Steaction chambers are configured such that the sensor does not

substantially obstruct fluid flow in and out of the plurality of reaction chambers.

According to still further features in the described preferred embodiments the
plurality of channels are connected to the plurality of reaction chamber substantially
above a bottom surface thereof.

According to still further features in the describéd preferred embodiments at
least a portion of the plurality of reaction chambers are sequentially interconnected via
at least a portion of the channels.

According to still further features in the described preferred embodiments a

body of the detecting device is capable of allowing transmission of light having a

predetermined wavelength therethrough.
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a portion of the plurality of reaction chanbers
conprises a sensor, capable of generating a detectable
wWopisoed73si gnal when exposed to the at | east OPEI/IL2005/000090
anal yte; a planar |ight detector capable of receiving
optical signals fromthe dgtecting device and
or oyid .. : i cal
51 GhbPLdlg 3 sl Rafhcp a0 B e BREHA fiEckf b Pnt the
bodg rdoairisens snanéridl lselettod drum e gresprdohsistinpebDsilicéd) elastic and
system further conprises a data processor,
21a88yppl ement ed by an algorithmfor receiving inage

| nf QLXRdihS Po S0 RAHRE fRl@BR N tHe b crHRUGRE R re@Rfibodiments the

determ ning presence of the at |east one analyte.
sensie ¢07 biolngidabsensod.| further features in the described

P orior e Sath ARG deat . By i es e rerefind Pbdindhis the
plarf@lRAE BASCHSENdRSised\a GRAtEk flﬁvi&rlgoazlﬁlhfdlit}f Bf hdiREsshisl8telin@tary

.in the described preferred enpodi nents the system
unitgy gach being sagablseicoaverting theapticel signal inde anyplieetricdrsignal.
con Ny . tactin hce.
andrsBrqipE . Bk SFREF Bl B b e Ot ed Bl Bienes he
elerh¢titaryamits @f the slandr lighhéctel@scire beldced €fodt HRMgroup consisting of
enbaodi mrents the algorithmis_ capable of determ ning
poskiyRdBEnpigmegHiver Phofadigdes, e%@%ansﬁ% nhetadjades, adicon gehaps and

i ibfidps further features in the described preferred
phoeogr%lgg#r%%ts the plurality of reaction chanbers are

conhéogrdingl t stilh further Eatibbeisthstdeseribed mefomrgdembediments the

ressure envi.ronmenf wWithin the pluralit eaction
plaef, SeB SteSRY 65, ekt froms e sropi Dhircec o8 s L Retramnd 2
CcMERsqdiddagd preferred enbodi nents the plurality of

reaction chanbers are configured such that the sensor

doescoouding ¢ stilh further fsatwbs inr thetdebdribied piréfomed pmbodinwunts the

of lurality..of reactd on anber.s,. cording to.
syst§in fuPipHligilses ¥ igh BERR o halthEE BfiBtiot RS ahda sReice the
sendT P tcFEdR etnit the oplickl gighdly of channel s are connected to

the plurality of reaction chanmber substantially above

a bdtoosting i sk durthee fasgires inctherdgsariped wreferred embpdiments the
lighF g@%&%ﬁ%@ﬁ%ﬁg@?&@%@gﬁo&r ef erred enbodi nents at

urality of reaction chanbers

ar eAceglirnto sl Yurthet &aaganiacthe deyiribedtpréfered embpdificntthe
. .of the channels. According to still further features .
light gmitiag fieds Isgiplsdr et eelHimeths rapahleof adirccting the excitation

light to form a substantially collimated light beam.
According to still further features in the described preferred embodiments the

@]

light source comprises an arrangement of light emitting diodes.

According to still further features in the described preferred embodiments each
light emitting diode of the arrangement of light emitting diodes is coupled to a
collimator capable of redirecting the excitation light to form a substantially collimated
light beam.

According to still further features in the described preferred embodiments the
system further comprises a temperature control unit for controlling a temperature of

the detecting device, the planar light detector and/or the light source.
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body of the detecting device is capable of allow ng
transm ssion of |ight having a predeterm ned

worwslestgt h t her et hrough. According to still furp€TErR2005/000090
features in the described preferred enbodi nents the
body conprises a material 1gel ected fromthe group

CONSI SiditPcCdeitf bt Sidhe desdite liRg@ntsoth
SRSl PR R L 0 ol g tonds coodaantone
tempsThQLY DBitidl diitieisssabented fronmm ths sfoypi eamsisiegméra thermoelectric

According to still further . features in the described
de“ﬁ%e?ﬂéﬂ“é%"‘é%ﬁ@% <A@ OeNetar | ght det ect or

COTRYLRASe B Sl FirhePRhies M Bl esdritied péfendd embodinients the
el enentary units, each being capabl e of converting.the,

system_tfiwlzth‘tr fsmﬁnab? ateast ane epleetivel feliar posigiensd betwesn thedptecting
St ur i her..f.eat ur ' '
devigg 994 it{’ﬁeﬂ an “%h% ecfegeﬁgozt g'xrgyatt E(ﬁaisp §ﬁé§) %él?ﬁe erFlgefrr] g{e[r%?%aﬁtable of
trangxgistﬁfé the @ﬁ?al%ﬁér@ﬁta@d prévemitdheagndsgiorcof the sxkditagjontight.
itrve- - i
AN S T N
Accpr di .Stil ' ; .
R B, pEopf e puii desectint g
intohié aetbatthg dewivet he group consisting of a CCD canera and

a CMOS detector. Accarding.tq still, furt f eat
ot o i Boong i bR R s e
systfeﬂlr br & Iége tﬁﬁ oftiédl IusBRWeSRelfBF fRUBihE ithtdoptical signal on

excrtation Ti SO as to excite the sensor to thereby
the phinkr lighe defetiocal signal. According to still further

featfures in the descrd hed f '

i g‘%gco.g%&g d2 s{glg @b&l}eg éjga G cp Ilfrg ﬁ}eeéeerr%gxg?e%g%#%g ;&rﬁ)otdﬁﬁents the
optRECRERINDAAcSE hviddouedsher features in the described

preferred enbodi nents the light emttjng

coupreuding ta sibfiuthetfortures pa ee@ﬁf%@d?ﬁ@é@?%ﬁ?@ﬂ@éﬂ@ﬂ“ the
RSt Sy AT b s
devi@s#id the glaphefigitidtbcpmbwhdramrths optienl foqiingsieuiceds configured
o e g AT e o Y D gy
AP B AuPR R bl gnae s of L

col Weemtling to afillfugthaffeatertisinthe depcrihed prefirres: érabpdimens the
sysgce?n ff?nrﬂqéracc?nlilgr?steg ns}ti I%Ellslt yon%ollrelﬂie(%},egositioned between the detecting
device and the planar light detector, wherein the optical focusing device is configured
to focus the excitation light on the at least one reflector so that the excitation light is
reflected back to at least one of the plurality of reaction chambers.

According to still further features in the described preferred embodiments the
system further comprises a transport mechanism for éctuating transport of a sample
fluid in the plurality of fluid channels, thereby to fill the plurality of reaction chambers
with the sample fluid.

According to still further features in the described preferred embodiments the
system further comprises a draining system and further wherein the transport

mechanism is capable of maintaining a continues flow of the sample fluid in the
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i ght beam According to still further features in the
descri bed preferred enbodi nents the system further
W@pN6Ees a tenperature control unit for contPOI/IL20¢5/@0090
tenperature of the detecting device, the planar |ight
detector and/or the |ight Bource. According to still
plufalifyt B flufdahaiinR thBrebGo ARBGAMNIBY, RIphicerthe Gample fluid in the
enbodi nents the tenperature control unit is selected
plupliyipfirpretignshpnbeasi sting of a thernoel ectric devi ce,

a | igui I r, 1Accor.di

Fo AfHding B VRN fube BEariR0 P oAyt iRred SRR the
plalﬁitflﬁghlﬂ daam(]g i|§ b@ab}@dfm\ﬁdﬁhg Iﬂgﬁ“inmgmsuﬁ)s%a&ﬁigay in gAbtimene

sel ectiye filter si [ i oned, between_the detecting

e Foh o RS, nppe e e 1o OB L o
porfsi &t \éef)fukélftfroib?édaﬂoﬁ a@ﬁﬁﬁh@rsoﬁoﬁlgﬁ%”ht ﬁl'zifé?laf Repable of

opti cal sfgnals and preventing transSm ssion of the
genenating atletectablegbferente optichl signalat gl kidesf ur t her f eat ures

' h [ f d. ' ts t
F U ARSI i R it (pegRee G dFIered ot the
trang;bﬂrﬂ bfeghdrign @¥fipkias Q'ibubmilpﬁ‘fgt dédvided chpdlé 8t §ehdriehe a negative
evice. According to Still Turther featurées in tgne

presyuesdn theepluysiss @frr_ﬁwi:oemb@mb?re ﬂtl% the_néu@%im ﬁﬂuidu phampls.h
. t
operearits Bar bl S Gl b e GG, BB R Btn e

punipingddvide doniprizes a prddlity e midoiphepdescri bed preferred
enbodi nents the optical focusi 21% device is a video

| erfsccorting faiptil firthes doatyres iy theedesqrihed refsred eppbediments the
syst8faS FhitiRe dc AL FiRE " & &%%%%E#yh %esciéﬁécfs.r%n UES\Blucted for
conpri ses at” | east one opaque object, —positione
contreliing ¢he plhmlitdedBaicrorgunipsii ce and the pl anar |ight
detectoy., wherein the optical focusing device is .
corftSegieta g GEHT frabines B thadestriten eteBRd ebodiments the
elechBAR! ciftifiry Q@gﬂﬁﬁs&bh@?etastt bRy eMpAk ﬁﬂpﬁf)gﬁédr@gh%{% eoperation

- prevent inpingénent of the excitation
andfoir status of ithepludbityeefinsicro-pumps.di ng to still further

oy &g PP T el B federSipgd Weerdg oo e
tranBi§it ineCHUREND BIrdRE QomPAscRa! ARbliMGHARbEE Bortestc N6 Rl AltAping

I'ight detector, wherein the optical focusing device is
device anqd ganable afgngivleining heegafive pressuse cnvitpmmenh t he at

I " " ; . . .

s P T T8 g

trang@at inecliniing fidtHes cor fi@a"sdidﬂ@sslu@e Sdnisbt for WEARY a fpPabute &% an
erred e

.. in the described pre nbodi nents t he
inlet of the vacuum chamber.

According to still further features in the described preferred embodiments the

transport mechanism further comprises a flow sensor for sensing flow parameters of
the sample fluid. ‘

According to still further features in the described preferred embodiments the
transport mechanism further comprises at least one tap for controlling the flow
parameters.

According to still further features in the described preferred embodiments the
transport mechanism further comprises at least one valve for activating and

deactivating the transport of the sample fluid.
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tragipartomeshaaisan CREWSSE 4P| YSCids

system further conprises a transport nechanism for
actuating transport of a sanple fluid in the plurality

w®@Rookles7a7 channel s, thereby to fill the pl ural P€HIIED05/000090
reacti on chanbers with the sanple fluid. According to
still further features in ffe described preferred

enb g&:‘,ﬂﬁﬁé %? %Eﬁ i@\%ﬁér%ttﬁérs tlH Fhe &&Hﬁﬁé@ﬁﬁfé}mﬁr é}ﬁ}};}jdﬁgems the

Sys wherein the transport mechanismis
trar%?&@ heRhafisdiiliei coipgises £ hydrophwsc filtenfon prathetingzaiitast one

fluid in theplurality of fluid channels thereby to
congpaventRfabe trgaspart ugebanif®- sanpl e fluid in the plurality

of “é&%ingﬁo t%ﬂg f & fe@g&!&ﬁﬂ it déseribdd plefdritidt ifbodiments the

features scribed preferred enpbodi nents the
syspin@ figthek icghiprisest dettomi¢ sircupmbeceriropling, flawngte pethe sample

lmage substantially in real tinme. According to stil
fludyr t her features in the described preferred

enb%%&qgﬂl So &tiRAubth@feafurdshia th détibéd prffertebenbaliments the
chanmbers cConprises a material capabl e of ai;enerat'H]]% a
eledipomic Ciblity rie fesignesk anp corsinctstl gn allowt eqnef fillingel the sample
ccording,.to still fur features in the described
flujdig er?%%“‘é’n%%&f‘%ﬁ‘tcim%\gg{stransport nmechani sm
C Ok S@fngtoRuMiuRetRdivess, inahp dbdosibed prpderesdaemheyliments the
negative pressure in the plurglity of reagtion .
%qlkhiggn%rﬁtgﬁngqrsgeneratmg a non-
ccor di S o B8 | Bn thGleER8E bf BRIsample
SRR EfPR A ctbae & pliling PRl Rl B chAcOlAse O 2R sam)
fluitl, Ueaké ty fIf the @laalitynps reaktionradhampetsowithi the sampladiuid via
_features in the described preferred enbodi ments the
diedgpirophetetist her conprises an el ectronic circuitry

designediang SONRRMYE EafrEOn HOMes@ibel Pocfthed Bhbbdilriehts the

of mcro-punps. According to still further features in
trah§promecianived compfisasr 2 dolemsoel] therremplehBuist g pelHpw having a

hojabh e B RBRa POl P e o ERAEES tohi b comn,

is NIRRT REuatNGGRE Bhipoktdf Fihd dampleflhider features in
15% 1dréscri bed ﬁr ef e?llri]%d enbodi nents_the t

mec Heweosting tor stk furthemratyes ingthe lesribe P %Ig‘? gg\li?tﬁ@ei‘eé‘@ the
PR BRI T APOO STl ol v
théreihtdiRh vieaipilles forbed. he described preferred |

enbodinments the transport mechanjsmfurther conpri.ses

a priesording tesibfurther featyres Hyt Aﬁﬁ%rét’farlgeéfreiﬁgﬁ’ﬂfh@?ems the
sau(%lfplet ig% ﬁ\(/ﬁﬂ%p@anber '

According to still further features in the described preferred embodiments the
sample is a gas sample.

According to still further features in the described preferred embodiments the
system further comprises a mechanism for binding components of the gas sample to an
aqueous phase.

According to yet an additional aspect of the present invention there is provided
an apparatus for imaging a pattern of optical signals received from a fluorescent
material arranged in a plurality of predetermined locations, the apparatus comprising:
(a) a planar light detector engaging a first plane; (b) a optical element engaging a
second plane substantially parallel to the first plane; () a light source interposed



10

15

20

25

30

According to still further features in the described
preferred enbodi nents the transport nechani smfurther
weowpneses a fl ow sensor for sensing flow par arer/Er20050f00090
the sample fluid. According to still further features
in the described preferretr enbodi nents the transport
betwdBnC RN dnld” * BRITSILERS (RS LpBAsburod eapatile fofr generating
controlling the €iow paranmeters. According ta sdflll )
excithtiont Tight ih eadinvction atherttbanl estivectien op ihst plapgdlight detector; the

di t.s. the t t ' '
optict e\ pagbyang o PP Eeny ooty SRt i e R b

the e%&i’t’a[ﬂﬁ;ﬁ% ht @ cbilighated"BY @hd bpiichl Abapmsnt iand impirgies lon at least a
urther Teatures in the described preferr

d .
portiemitherréwet Hepredaiermond logakansr AP et sipifed g the
ﬂuorgs&h t((]l)r oﬁ:{fﬁg:ﬁiﬁ tr%é.é)lobgé 14 Qhe %5(8'&31?1%“ fghtals kRa8dd Bpethe optical

ransport nmechanism According to .
elem&itti dkd ifpifigee fonf atplures light détectds se forbetheppagteny phthe optical
enbodi nents the system further conprises electronic
signal thegenpopy for controlling flow rate of the sanple
flwid. +AcC rg'klﬂ% t ol b f gRidith@fts 10T fHkeinvention
de}éig%r%@g %r efer fe%a%}néosogil ryé%ttgg&% r% el ectronic
descibddchiléwythe sptiteas elgmedt conmoprises 8 phurelits @ lepses. | ow equal

filling of th le fluidjn.th i .
' cherarginecnHidRaio Agare i b dEfipft Defirdethodiments the
1ight:r§g%{$9%oﬂﬁlﬁ baatafityedfaighedmanhedévient s the transport

&dsla
ani sm conprises an electric field generator, .for
geAecatlinggo stiiofurther fearmsseinetbe degcribed Ilﬁeféﬁﬁ‘g grabogjments an

i nducj | arjzati ol .
oS35 SRRSO b o TP i 15 SRkt o
plureﬁAﬂf‘Bpgfeaet%ﬁihedhﬁaﬁcﬁfﬁpl e fluid via diel ectrophoresis.
ccor

ing to still further featureg in the descri.bed

or Gcconing (erumst OLies i W SBRDHAUHERFL bodTRants an

conpris Ll t h th
R 4, G F e Sl gt i, oo
anm{g"e?rffqﬁupﬁheg%&mﬁttybéwnaqes.a bﬁttom of the c?l um, is I

sufficient for. actuating the, transport t he

£ | dicaordgicior lrbe TS W he rﬁ‘8§°fﬁ’8‘iﬁ’6‘:&%‘§e$ euppdlHicits the
ay pag%l‘ﬁg rﬂlﬁﬁ& Db et 68 BARPGH TRet ?o&iﬁ@n&i Bbtlceh Ythe fplidadilibht
PPehannel s ar e des

I gned and constructed such that fluid
detestarmhdethE lighssouher et hr ough via capillary forces.

According to still further features in the described preferred embodiments the

apparatus further comprises an additional optical element positioned between the light
source and the planar light detector, the additional optical being capable of preventing
the excitation light from impinging on the planar light detector.

According to still further features in the dqscribed preferred embodiments the
additional optical element comprises at least one opaque object.

According to still further features in the described preferred embodiments the
additional optical element comprises at least one reflector.

According to still further features in the described preferred embodiments a
shape of the reflector is selected so as to direct the excitation light in a direction of the

optical element engaging the first plane.
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According to still further features in the described
preferred enbodi nents the sanple is a liquid sanple.
waeewonei7sy to still further features in the deBCY/i2ees/000090
preferred enbodi nents the sanple is a gas sanple.
According to still furtherigeatures in the described

pr ezi@d’ofcﬁﬁg Fd;%%ﬁg;ﬁ{ri]‘g@f foalh&s DAL 888chibéd ﬁﬁfer&arm{ﬂoaﬁﬁe@% each

mechani s I ng conponents of the gas sanple
of theplacpliso alight suttinacevices 1sgositiopert atzarfogal goirit ofi ahe lens of the
e e& of the present invention there is provided an
P‘“&Eﬁa dF9585f or i maging a pattern of optical signals

r ecbcoeding romitdl fanUaadiaemit aspaitesf ahe Présend @tvehfloR there is

plurality of predeterm ned |ocations, the apparatus

providedh gi wetagd of detesmining gengangrtioni of aptasalyén fagt Aptical signals

g | _ . | . .
ATk B30 B PR g TSR 650 e
contaitghi aSplurdlity ioftidolpgivall baisoseprodicing iar Atorastdnt heaterial when

second pl anes, the |ight source capable o ener.af.i ng
expased; o 4k analytegihe meﬁh%ig SARRIEYRE r{a)o@erf&m& #E aﬂltzﬂ iof liggsppach

. . i . I/ i+ ca
e e PR AL 51 ) KOOI el 02 v
onec bivdogicatt sgpogtarc hast htatledsh eonex equishlientn lighy temiiter, located at a

profelEinel FEPEdT MBI Mo ey P PRGN fosdl FER GGt bution

emitte€ ¥yl BRSat RAG & §c?|.li_%leﬁti Gt efiffiel;t &84 RY TRGrating the local
fluorescent material in response to the éxcitation

radiptigph eqntiibutiamcarse theiplunality efislicessdo aslte wbtain amuntégnaicd pasldation

...on the planar light de tor, ,to form patte of 4. .
inteBst G ) B i e RO et Bt P W R Bl Pliation
inteh§iB} foF dStetinfigethe boeneapaddfMBabsal@b. t he invention

descri bed bel ogw, the optical el enent conprises a

pl ubesordipe gp fusther Jeatipes oldprrjerresl sborlingants 9érthe invention

des{rﬁ%ﬁu bERdwW nthtehgalglﬁét%d Qﬁ‘dt r%cﬁi rx%giaﬁg& .O% IR font ngprises
I'ght "source conprises a plurality o |gﬁ% en1Ft|ng
calcfjiﬁtﬂng effegﬁ@e afudnf ' mmd Teﬁi(fién'é:lyl arfduat heast bﬁattwnemisbiton% mrf]ﬁcient
escr. i be referred enbodinents an arrangenent of the
cortgpRAnAne; o B exeitation 1 te%ﬁggt eniteg b gt s pRfe RpHyalent
lighPbmidhe plurality of predeterm ned |ocations. According
to still further features in the described preferred
enhéctonding $o aimll funthen deatenes irothet descibedr @mbfetrgd @mbodipixnts the

effe?:ﬁ]get :glpn d_e%/ %%%cqlf zﬂgmg)gg&t Ier*rjlgsgio\lllvI éf?ecttigee q%gﬁtﬁglgg 1c|i]efncgfand

excitation effective quantum efficiency.

According to still further features in the described preferred embodiments the
determination of the concentration of the analyte is by calculating an occupation area
of the fluorescent material, the occupation area being defined as a projection of an
occupation volume on a plane perpendicular to a direction of the excitation light.

According to a further aspect of the present invention there is provided a
method of detecting analytes in a sample fluid, comprising: (a) providing a device
having a plurality of reaction chambers and a plurality of channels, interconnecting at
least a portion of the plurality of reaction chambers, wherein each one of the plurality
of reaction chambers comprises a biological sensor, capable of generating a detectable

signal when exposed to the at least one analyte; (b) filling at least a first portion of the
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According to still further features in the described
preferred enbodi nents the apparatus further conprises
w@roosnée7ar ed filter positioned between the pl aper/IL20gi100090
detector and the light source. According to still
further features in the d®scribed preferred

plur bAEE0h ShiriBers RRAY b Ysmple rﬂd’lﬂzr(c): Qemafatmgsa avndition for the
Itional optical element positio Q%é tvveenﬁé %
blologllcgjmensmocgemmﬂe thee dgfeeinble st ange etectable
f preventing the
Slgna@&’ﬂe&)gt%le%ﬁt ’Fé)@ﬁ ?lygﬁ]u?npl ng %lgﬁgg the planar |ight

des @otdifg tOCRMNEE Teathies Sini prefémad kmbofissnty of tha inmention
descri bed preferred enbodi nents the additional optical

descréieérbélﬂw stsinib) i5bY egneping ¢ NEFLVE BLSTICob; ect .
crcﬁjdlﬂg td Qr{gisglr{ﬂ E Esgfn the Ak Bed prefé&l EaB6diikAE step

pr ferve addi tional "optical el enent
(b)lsctgrrﬂiélbaﬁgahatesiseast one reflector. According to still

feh‘ééfg?r afasll Gt fenen & (Paiohy PrEbEE anpagiments sep

offgXCitation light in a direction of the
(b)lSl%t a eFaﬁnlgnt engagi ng the first plane. Accor di

st Abdording tietill futhen festurenin the desariber paefersed: F@P?@alents step

grrbodlgents each of the plurality of light emtting
®s positioned at a focal point of one |ens of

t hg cR)ringlth M1l Fhrthe TR Eres A6 tlty désogbédprefartad ambodlments the
additional aspect of the present i ngentl on fhere 1
deteqtatde sigoal is seteeted fronr thaar@mﬁqnswange 8 drter@blegptise! sigpal, a

e fr.or lo reaction
coteiil Hefrch T B E Ebp St B ok GaRAR s, L oTC T on
chaghetingastselll rﬁmﬂerafem]xersah ithey deﬂcnbedapm@rrmﬂ emsotBents the
producing a fluoresce mat erj al, ed to the
biol fm@ﬂﬁ”@“&%@%ﬁ?@@“&%ﬁ&& sl Ay o
%&F@Ar}i 1875l iR fe%ﬁfég iflth® ﬁeéaﬁﬁéd‘ ﬁre@érrédeéiﬁbodﬂih@nts the

ogrcal reporter for each slice, representlng
b1oldgm1 eénsbﬁas bapabke df lporbdng,mgad phosplmr@@s%nfagatatla | east one

| d
St LA B0 e hSRER g g o
biold, 1§é1}58f115(6 éﬂé bretihQhg @ MubkeRbeyndidiial at | east one

ul val ent ht emtter and (c) .integrating.t H
| odsbording tatstillfutertfeatbres i theodaseribadeprpletred lembpdigpents step

I b
© Phesae rpaiphediofa i TR B L gna s

and cboidgfoediliefufler Reiuads nthe desrided pre‘fajte(ﬂemhmdmwhtsghe
the concentration of the analyte. According tp furt

metlfosiafunthss  comprises cfillisg diffsernt nprtignp ol e PRURIY | iion

chambers with different fluids.

According to still further features in the described preferred embodiments at
least one of the different fluids has a known composition, hence serving as a control
fluid.

According to still further features in the described preferred embodiments
different portions of the plurality of reaction chambers comprise different biological

SENsors.
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descri bed bel ow, the calculation of the | ocal
radi ati on contribution conprises calculating effective
weeasnentsef fi ci ency and at | east one transm sSPORIL2005/000090
coefficient corresponding to the excitation |ight and
light emtted by the at | egst one equival ent |ight
em : r
GociePing & SRR feableky In 0 e b TRLMHES chibolifent the
methéd fizihencomminep exmamgeanatls shoof the bidogival seusart torat least two of
fficiency and excitation effective gquantum
the Fe@itglﬂ . According to still further features in the
desgdchRARl &Y SlIERIrRRr GHRRES TPiheeb&ifbed rofefiod 3EdbBBinRnts the
the concentration of the analyte is by calculating an
methadt fiwther eomprises goterating ahlimege of thetreantive chahbers.he

occupatj.on, ar bei n efined as a..pr,ojection of .an
ocissardig i fthsh eatiges, fiuths esdtitivd dipipred smpodients the
methbd RethePEorRfrisel CorRillingdd tedibetdt@Riof Y deddiling detige.a
further aspect of the present invention there is .
pr dVacgeting tngtilh uther featuresin thg deseribpdaeferred embagiments the
' L.s8i.0g. i di evi ce having a
contgo b EABpaB b by e AOGeReE L T2 ITY LS
chaxueetding tostélt Gother édakurgs &i theaksdritedefeired emboditents the

plurality of reaction, chanbers, wherein each one of
contqu;,lﬁn% thertampesatuse 15ty g cedlshber s conpri ses a

b ol gt S0P Rlrthef FARRLE P fhe AROSIRI Refeftef RBELARKE the
si gnal en exposed to the at |east one anal yte;
controlling thy tatmpembst ischbyfd bleweporti on of theplurality of

t] i t.h the. flyid; ( .
orisearting b RIE BBt Bty i e dsrotisgmeieted subpdimgnts the
metBENAlrief cbhiBrist tulfizahé AeRb@BR! sigidl for dbkerfAi8E tal d¥Acdifition

detect abl e signal thereby detecting the analytes in
of thetamalydeypl e flui d. According to further features in

porisip i T R, el e RSl bR (P BRameps re

detebin®asllicis d@p6iabld. further features in the described
referred en‘godi nments step (b)

isb
3 i dheserding inostdkiugthernfeatyresi inghe éészfibgd prefprredeambodimente step
. ) . o by
@ oy [P pERCHAARE pRALE S FBACUTE Mctp kY i, bt Yeing
capdbbadivonverting tecoptiealdigrind thtp ae tlectrizdl sigimddi ment s st ep
()l b WE R Aoy B 8 Sl mebond hebogimens the
irradflSGGF Iaqigq# glgﬁ{élé% giogel ected from the group

consisting o ectabl e optical signal, a
According to still further features in the described preferred embodiments the

method further comprises redirecting the excitation light to form a substantially
collimated light beam.

According to still further features in the described preferred embodiments the
irradiation is by an arrangement of light emitting diodes.

According to still further features in the described preferred embodiments the
method further comprises a plurality of optical fibers for guiding the excitation light
into the detecting device. '

According to still further features in the described preferred embodiments the
method further comprises focusing the optical signal prior to step (d).
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detectabl e el ectrical signal and a detectable
el ectrochem cal signal. According to still further
wo e@s06%37 i N t he descri bed preferred enbodi mene&I/112605/000090
bi ol ogi cal sensors is capable of producing a
bi ol um nescent material. According to still further
f eAtdsr@ingitd still Fudies feathesd iptief doschbedplotalicdrmiindihents the
_biological sensors is caPable é? produci ng a )
opticph Sephing edyiget CorapiEses & P rfi legsasopasitiqned rtg, subgiantially
fea [ | . ' ts the
provas S ) Bbob b IRBERL PSR B e B S cont
map e¢drding té\Gtilrfdithe featusssiih ithd desctibed predirredesnbadithérgs the

descri bed preferred enpodi nents ste conpyi ses, .
methpd  fyethel CHYPEISRS W&W&a@@@}ﬂ%i%@ Oéi%er tS%l‘f‘p’(r‘?nﬁF’isdgH’t the
i :  bar . oot
plurdiEF BE T chill Herd o St BOY PopIhe (e ufihe ThkPth the
plurallity 6f regctihinfdbembets. porti ons of the plurality of

reacti on cha with different f.uids. Accordin
G REForRRE R SR Tuge ey 1 e feeetipth BT giied e
meth®AREhEE S mprives [pfRadingNg Plagk T e fpl@aRRt off debibtith dagnbars
known conposition, hence serving as a control fluid.
substaptdhydinrgalttonet i 1| further features in the described
preferred e ' ' t =y f 4t :
O S8 GTRPLHERRL Tl B aB05bLORR Bl igaments o
portibh I @i plakalize b esatide charalberg compsitdsld biblugidab makeial vapeble
in the described preferred enbodi nents the nethod
of gemgrating A d@tﬂ%@b@éﬁ@f@@ﬁ@@ﬂ??g S@&&#ﬁtéﬁgﬂ%‘?& t he bi ol ogi cal
se . 1l f- i f- i .
AR50 o B 7 48T ol gl s e
method €fghieredmpribexcbinding sompenemést dfable fas tbaeraquamp phases

t] ' f th ti .ch e .
A AGFaing oo pr b ASprE L BS PG FAHAPRE thers s PRaded a
meﬂf&ﬁq;f?fefl | &P BidIBAEA rhdi6ridIBhBeRetho EdBHriGRIRIOEERg a first

contro %g a tenperature of the detecting device.
set ofoghandiersgfor chodding [the biclegical froatetiale andl 2 sasendi seicef phambers

e S SRR b AT, o
the set6dd Rk of ERABRS il A nbfifived @eGkireativiRoeheitrsechs to dehydrate the

_enbodiments the controlling the tenperature is bé a
biolagieplirdatedd) end pasisioniigrife tsecand; sat of ghamberst @nthe Hestjsgt of

chantlﬁe%s sdoez%scsreiaptgg £l %Iatec{fr cﬁgmﬁggg %Qﬁ&% tSaihtdfh the negative pressure in

the first and the second sets of chambers.

According to further features in preferred embodiments of the invention
described below, each of the second set of chambers comprises a window for allowing
evaporation of liquids therethrough.

According to still further features in the described preferred embodiments the
method further comprises pressing the second set of chambers on the first set of
chambers, such that when a respéctive chamber of the second set of chambers is
pressed on a respective chamber of the first set of chambers a respective window is
sealed.

According to still further features in the described preferred embodiments the

~ pressing is done so as not to obstruct the at least one fluid channel.
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controlling the tenperature is by a blower. According
to still further features in the described preferred
we@rwedeaTent s t he nmet hod further conprises usi NRCT/E005/000090
detectabl e signal for determ ning a concentration of
the analyte. According ta2still further features in

t NEccaRfifs tOSE Pﬁrﬁ{e? s Retes F ORI dverite diprefetied eaibodignents the

device 1S disposable. According to stll furtlog
methédémesompnsﬁemhzm@@eﬁlépéW%@ 9 ¢ash thﬁ@ﬁt set

of ¢ a F@iyrﬁg}o gﬂr’? tH3 fﬂjst“pa E%efl{ndaéé%r S53aRErs in

|ng ca converting the
thené’%b‘nb@ﬁfesﬁir@@ﬁhrdrﬁﬁ@ltan el ectri cal SI gnal . According to

furth f eat t i bed f
RIRAAN 3{% e Qfga?taée? ghie 5‘9 ited; prafefred it ﬁﬁ@ents the
nnm@)é)g aApg E@?}F er ! eg 154 bi 10 gﬁéé[ §é?1§6r iheAd MERSHIE fhehfb?ane

rrents the nmet hod further
C ONRJordifg t6 edn rfm@herrfgatuime uexlm deaciiad prefpimed temtfodimends the

S T, N
%%yr&ﬁég %S stifl Efghﬁé' Fdhtites GR theSddatribell preferfed RMbtdinadnts the
I i'g tting 5

According to still further
immésilizing ds biyna niagerde sselecbé drgm dhe grawp eansistingnohagat, [plginate,

nmet ho er conprises a plurality of optical fibers
POIYTVéﬂ‘Yl &P{i?ﬂnﬁoqﬁ% 22%8n 1ight into the detecting
dexi&s g% Qfifli fihérOfestutds!in fth Héseﬁbéd%pﬁeﬂerrfbﬁl dntbddiraents the
descri preferred enbodlnents the meth

biolagiuabsérsets doouuiseng popdaiign Pf:%ﬁllsSﬁh@ rPé’P“%FlP% 92 P?}ISslf‘%‘Hdmg a
repoé 82'&%%%30% ngﬁs&@?\? %einﬁrbé)g)rréﬁﬁ 1’{3 ﬁaé&él?ﬁf 'Ctg gljlgi% gwhen
exp JA8VioGRe ises a plurality of |enses posi t| oned to

substanti a Iy prevent cross talks i ffer
opAceating grlIcgherionessanhe AeHPel PRIGEFLAT ents th

pop\i%oél&)ffcgﬁ{ﬁ hh&?gﬁyggg in the described preferred

e et further conprises maintaining
ComctordReg tl itk fni'themfeaamsphethé Hescribedh prefieyrest @nlmdlmyntéfthe

fluid ch nnels t here to continuously replace the
POPlééﬁﬁﬂ%fGP %}ScPrPlﬁ’fY‘mf ‘iﬂhﬁral ity of reaction chanbers.

%&'dﬁ-% tb%uﬁtﬂ&therffeiﬂl&@ in fiRalebirRRd ipReftiied elabedimeal each
preferred enbodi nents the nethod further conprises

of tiny eapiotten gxpmssioragenstfuct fnslusies aagis-agting regalpiqry gjement being
operagly%sed 1o a reporter gene.

According to still further features in the described preferred embodiments the
reporter gene is selected from a group consisting of a fluorescent protein, an enzyme
and an affinity tag.

According to still further features in the described preferred embodiments the
cis-acting regulatory element is a promoter.

According to still further features in the described preferred embodiments the
promoter is selected from the group consisting of Mipd, LacZ, GrpE, Fiu, MalPQ,
orad, nhod, recd, otsAB and yciD.

According to still further features in the described preferred embodiments the

cis-acting regulatory element is stress regulated.
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substantially in real tinme. According to still further

features in the described preferred enbodi nents a
w@ensient3pf the plurality of reaction chamber sSPCT/IL2005/000090

conprises a biological material capable of generating

a detectable reference oppical signal at all tines.

Acgor di.n St falrs i figAd d prek desodihéds the

préfceo élggté(r%%gmeﬁtfg cgmrret hoég&gﬁert ereliﬁ?grrprisieﬂ;i
analyRé Blieltgted drom tergreupéorsisting aa cenditionadpdeoivwbsighes e

According to yet further, ct .of resent..

A ROL S bl S S P RSBl SRR it e
cond?dcfﬂ ROk &ed TRioR | Supecamishing ofaMpsrysdritgie Powdiiich mgd a

atirst set of chanbers for holding the biological
radiatidheonditionand a second set of chanbers having at | east

flyid ch | f d t.her e, - i ¥
se fegriog BN Tt AR S ShEUBpriBed e ¥inbddihbns the
subsPRGAIs MBHRERP Seterig Mot AR R lsysthetisprbdudehydr at e t he

I ol ogi cal material; and posjtioning the second set of
chawberdingde stiflcfusthersfeatiggs igfthe: H%ﬁ?ﬂg‘?% P %nl%f?ds’lflﬁ%ts the

first set,of.c ers hence to nmaintain the negative
pop\ﬂ?té@ggfgelfs&sﬁgg@ irst and the second sets of chambers.

T i o E i e e
knowe coRREEHINTBABPIEBIRIE & B R R ARSEPY itk dsg SR Sndror
idenfAREEEEN 2" LT s [ e deseri bed pref orred

emunkéssticswisealefinedhoall feghnibalrandosefaniifie demspscuser hgrein dave
the SaTERRE SIS SpiePod OF Ak BEbrafty fin SIS S yhich

this fiveRiaTBAbApsl SARNGIEE SbiRRlsanl oA imilahanbpdvadént thhose
irst set of chanbérs a respective wndowis segle

| ed. .
desobibed hdieimgeandreatsed in the praséice prtgstineeaf the prepent deafion shitable
referred embodi ments +h Si hSed i @S O toatent
metﬁ So BQ‘E r‘f}ﬁtlﬁrr‘r%ﬁeargt Secglgofa go‘ﬁeg lu:’tg gﬁgnﬁgﬁoﬁgﬁ’r ding o
spedificatioh! incfdd[ﬂ%:@éﬁrﬁt@cﬁisu #4l$ comtrdlhdn ddditiohbihe matedials, rmeethods,
enbodi ment s the net hod fur;herﬁgo rts%s i mobi |i zi ng
and examplies irgdilesitativg palyiaad nobingended iy b IR0, ot set of
chanbers, prior to the step of placing the first and
the second sets of chanbers in the negative pressure
BREEVDESOREFTIONOECTHIE DRAWINGS | further features in

the described preferred, ephodi nents the i bi.l.i zi-n
o By SHeHPBUP DT EEDH, GPOBPLA SUEIE PPy Al EleRhce 0
the TRlohARhinFRIRIARE With specific reference now to the drawings in detai, it

is stressed that the particulars shown are by way of example and for purposes of

-

illustrative discussion of the preferred embodiments of the present invention only, and
are presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show structural details of the invention
in Iﬁore detail than is necessary for a fundamental understanding of the invention, the
description taken with the drawingé making apparent to those skilled in the art how the

several forms of the invention may be embodied in practice.
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According to still further features in the described
preferred enbodi nents the immobilizing is by

wepmapeBati ng the biol ogical material into a PE/I2005000090

menbrane. According to still further features in the
described preferred enbodd4ments the i mobilizing is by
a Incedrhwingsel ected from the group consisting of agar,
al gi nate, poly-vinyl_al cqhol,_. spl-gel .and_carragi nan.
AGRGP i aeosehemas ilisimons 45 bR viet (e iapad top
R I; . . S i
view TR 16 oF IPARET THE dbpRir SACRL ihlreSaRRALS £OMRIg°Ra
prefetrad emtiodimeat ofthe ptesentémyenties;i on const ruct bei ng
expressible in a cell of the.popul at.i on when exposed
¢ a1 iS teatepeaoBratng T B PY OF pY repiqh GRRRESS te
devic% E)F F%%?é& rl'abtﬁ, Getir8ingt6 8 PrefviQreMBstimeht uT (ROPrebat ifVentdn;

S is eukaryoticC cells. According to still further
f dlGu2ed ame schemdide dilustrationsr off e rreertionpduwimbsrst and the fluid

ukatiqgn.of .cells.is.pr E [ ' t
chandii Bt B EYiGH oF Bop Sl RNl B, Pl e SFERDES ' e
chani@iPad affefided i8 @86 oPfnotdiequanial aedysexpr essi on const ruct

includes a cis-acting regul ataory el ement being

opdfaBn is 3 schematip illpstration eldhe defiee indbe predemksd rabadiment in

. Ur features jin ri bed preferred
Whlc%fgt‘gggia{t r??ghwﬁgﬁ]rlﬁet%c}% @ngé‘?fe is selected froma group
C OFIS. 3b iisg séfenmatit illptratareof ongrmiced-pumpraceocdymgetoanotefenred
affinity tag. According to still further features in
emquﬁ@elﬁé’é‘ﬁql??@??nb}"é@étﬂnéd enbodi ments the cis-acting

r it I} el i
| S 300 AR, g O o Rl 6P o
circuirybamiitnoimgsthe ndciormmay ef the sleviet savenlirf Figure Fae ageasdipg to a

consi st i.n f pA, LacZ .G pE, Fiu, Ml PQ oraA hoA,
prefefrgd gm 8@@%@98f%' SRRV Ry to still further

f eSS al tharsPért ARSBAIINR n RIREMRIEE SmBOMiatnI B Whichhternal

cis-acti 25; regul atory elenent is stress . .
pumpingis willieed, aceawsdinigrig apeelemred ¢mbedimprt-offtbapigsent inventions

d ibed pref ' t ! Lyt e:i.s: .

o DF PP IRRE ISR TR Polilfl G eYddidedin which the

transpor$ wkEhA&R - cofgeied b ¢ldcicstield] génuratdrg hcdoedingte s preferred
t he described preferred enbodi nents the condition is
embagdimenttof the presant Heplidup consi sting of a tenperature

COR@ 14 Ya asﬂﬂpﬁ‘ﬁed illustration of a portion of the device in a preferred
embodiment in which the transport of the sample fluid is generated by hydrostatic

- pressure;

FIG. 7 is a schematic illustration of a fluid channel in a preferred embodiment
in which the sample fluid flows via capillary forces;

FIGs. 8a-c, are simplified illustrations of a system for detecting the analyte

" using optical signal, according to a preferred embodiment of the present invention;

FIG. 9 is a simplified illustration of a light detector, according to a preferred
embodiment of the present invention;

FIGs. 10a-d are simplified illustrations of the device in a preferred embodiment
in which the spatial separation of the excitation light from the optical signal is
employed, using a plurality of waveguides;
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radi ation condition. According to still further
features in the described preferred enbodi nents the
W@ esHen18e i s a naturally occurring product orP@I/IL2005/000090

synthetic product. According to still further features
in the described preferrex enbodi nents the popul ati ons
of l{1§ i i ThSradioaSeMi sideveptvi ofha dight essica) iy a
acF&rﬁﬁslggslhfahgﬁg%?ré?clgm ngs of the p esentlylglzﬁom

prefecred inhodiatenbinswhigh mmgﬁgir%@mﬁw , device and

OEE dth & Spele Rl oR of p 4L ARPOBYA dRZlh beam
outpltRkiNBy dieHghiedonide, haseding eto s@ preferemin embodimenb ofithg present

under'stood by one of ordinary skill in the art to
invemioingh t his invention bel ongs. Although nmethods and

a i I 0 99% tenf it BOSBfer@a Cénhsdiment i
he ]gf‘nﬁcgsngks){gugfs%g {Hﬁlt ié’Y‘S‘%fS%{si ce or testing of th?en "
whicRRIRS@Vicel in pevitiored besusenahe Bghtsotnoe sndithe light deteeipy ar e

d i bed b L f fli . .
S BT 1R eisahemt e Al e s 1 @ R R8 ffbegmept in
whic?l%%ﬁfaﬁﬁq oﬁﬁ%ﬂ@&ﬁfi&%%as@étﬁﬁl@%a-and exanpl es are

ustrdtive only and not intended to be Iinjtjngi,.
BRFEF: IBESERIRIN DRsrenniay Nels prteof e exeifasionilight once

e BB bl PR .
inveétﬁrg@g%gg 190 %¥otaed RRicRICRWISB BY J0P rélgtivaitb Figure 13);

that the particulars shown are by way of
exBIG) & #nd sthematier Ploseatioss of a videorlgn, wehigh safy dsiusad g6 2

the preferred. enbodi nent . ' e
foeugio v ghacerEngra e i B SRER RN EOE,

i s pRel. i16X-2%rd fhbatidAlutRaliond $Ehlighbgurceasfdhé yystem of Figure

under st ood- description of the pringiples and

13, apooudliny toal prefeped embedimentof thy BISSFH AIVepHORh s 1 egar d,

no t ( t. | A . K r i S: f

i n€2¢‘t ﬁgﬁ is ng n%gxgﬁgéé’ al;flpﬁfglug)% lli'g ttfrt]geg'i gg ?rogﬁ/fcl]go}tp 2 .E)%erred
embbURAERIRNWRICh drRARs beurcé Benafrahgmment vEhightemittingalevices;

description taken with the draw n ki ng apparent {0

t hades.SHTbioedrd rsimpltisg { INSRHORS SevhS A1YSRBH i 1 Pf“r%m"d

| Bvent i oSt FipurB 196 §d i tvikicRvEh& g6vi
cmbp AL o Ry e ol BB 178 ) BTl B e S dovice
and Wiestyghf Bétgetoe 1a) and a top view (Figure Ib) of a

LG L I Bl e 5 L R ot

fluid, according to a preferred embodiment of the present invention;

FIG. 19 is a schematic illustration of a logical and physical division of the
device, according to a preferred embodiment of the present invention;

FIGs. 20a-c are schematic illustration of method steps for dehydrating a
biological material, according to a preferred embodiment of the present invention;

FIG. 21 is a flowchart diagram of a method of determining the concentration of
the analyte from the optical signals, according to a preferred embodiment of the
present invention;

FIGs. 22a-b are electronic diagrams of a CMOS detector, which can be used as

a light detector, according to a preferred embodiment of the present invention;
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present 1nvent10n can

FIG 1c is a schematic illustration of a side view of

one reaction chanber of the device of Figures |a-b,
w@ewsnei7’ay to a preferred enbodi ment of the prBSENL2005/000090

invention; FIG 2a-b are schematic illustrati ons of

the reaction chanbers and24 he fluid channel s of the

de%icf 8341 @ h (T%eﬁ{c ﬁl@s@mﬁddﬁﬁ@%hhﬁg Wtingiub W (Y eI Sof

he channel's ar'e arrange In one or nore

Flgu&enl,l ecdordihg & & preterredl eBbodimérg ofi thegiresent lrn@ermdnu stration

Fﬂ%;ezr g;;‘;’ lﬁ‘)gc I n 18%‘%?%&&‘?&%‘?@%3 tqﬁ%ﬁ{f W g’llt‘gl ¢an be

used%ﬁfrﬁéf%hbﬁgltéérﬁrﬁdeadﬂ @8 Réthed of Figire-2ny aecor@mg ctbcu peféreed

a preferred enmbodi nent of the present invention; FIG
emb@hmeet@ftb@pmmlttlrweml%gram exenplifying a configuration
Fftﬂ e\l‘j{ ég” %‘8%‘{ l‘ﬁx sr_:armf %?'tsthé?' Fdidlirt . Sf %Céﬁhcﬁﬂ SRnal

Igure ccor

throdgheetneaﬂeﬁdmemael réRAbn Charhbee, Aucerding td ﬂpmftnr@hemﬁd)dﬁneﬂt of

i's a transport mechanismin a preferred enmbodinent in

them‘ﬁﬁ@‘rinm’@ﬂnal punping is utilized, according to a

A @8@5&5‘3 ‘Imtl(}nh@l @%@S@ﬁ&h' A BB fbnhe’ﬁkeg foP the

|saS|an ratlon a portion o
calcul@tvorcef omemoefﬁdléms tacemdqngrtb arpeefhred smbodimeni efthe gmesent
electric field generator, according to a preferred
invemliibdi nent of the present invention; FIG 6 is a
si t &6 e@@o a![bns
51 RS9 Bl kAt o RO5S Ll s
accosrhng)toea petarstdiembydimesnt vE thetpyesanidnuentionl ¢ pressur e;

il el BBl R AR e ket bR ine

to aﬁﬂeféﬁfed‘é‘n%oﬁﬁﬂéﬂt bfthe pfré%ﬁﬁﬁverﬁioﬁ?ancﬁa c, are sinpli fi ed

| ustrations of a System for detecting the, anal yt
usFI@S o%?tard: ghoxmrg:n&t]s ofaait gKpeTiAEnt Peatopned dsingthe dev1ce of

0 I nt invention; FIG 9 is a
Flgugein% ‘r""&é“t%%g“ig%% of a light detector, according
to a preferred enbodi ment of the present i nventi on;

FIGs 10a d I|f| ed |II ons of the devr ce
ESGRIRTION! RERENMBOIHMINLRe spat i al

S CRAL ?)}ésgﬂlt ﬁt/r&f&ﬁ &5’ )6? Latrﬁéthé’(f‘ 4&&@%& rs?%ﬁlhﬁ)r Ql@febﬁﬁ’é and/or

i gnal using a plurality of waveguid
1denﬁfy<ii1g QJMytes whld1 cqnl bef used fod mermmag ifloid wikicitys |S(pe<:1rﬁr:éw the

f l'i gh r
&t i1 ! Soge %ged to measure and analyze water or air toxicity using

. biological sensors, such as, but not limited to, bacteria. The present invention is

further of an apparatus for reading data of a chip incorporating the biological sensors,
and a method of determining the concentration the analytes based on the obtained data.

The principles and operation of a device, apparatus and system for detecting
and/or identifying analytes according to the present invention may be better
understood with reference to the drawings and accompanying descriptions.

Before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details of
construction and the arrangement of the components set forth in the following
description, illustrated in the drawings or exemplified by the Examples. The invention

is capable of other embodiments or of being practiced or carried out in various ways.
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preferred enbodi nent in which wavegui des are enpl oyed;
FIG 1llb is a sinplified illustration of a top view of

W@2310806978EW t he | i ght beam out putted by the | iBgEI/1L2005/000090
source, according to a preferred enbodi nent of the
present invention; FIG 127s a sinplified

e : . oLoLannad anbodi . o
Als%ﬂlt lc‘:%&){ ﬁ‘{e%\r/l éc':%@?hé{ g}g] It onle gg{ivtveen t h%sdl {iﬁg{}bﬁlea therein is
for theyuemosa ofl dededptionyénd dhetledatod be repa@led 3 linsiting.schemat i ¢

Aok e R SRR T R e or
det@HRE O4E 8 mbtdanalyes, SerfraliyMferied sl htdelist dedtdean. of the
l'i ght path of the excitation |ight once entering the

r eads ivsed diseibehe tewe Oledilig” tisfas Bp eF anoleeile msodlimitre of

f rese i tion Loure. 14 is r e .
mofgib g P RERE 45480, o oG ity 8 ) Beihpreciated ghat
molkcgededibbd ConpletdBt ohiblo th aliqaidvuhetiom| elanativelyt theg afhylie: in

used as a focusing device, agcordi ng to a preferred
a collondad stetsn  Tlyp atnﬂ’é’geﬁrl’éélémd medium; man be fn gglutionser cartigdsby the

liqﬁ&&%ﬁﬁﬁﬂc illustrations of a light source of the
system of Figure 13, according to a preferred
e miéxchinipded ofbdnaljies ckdevutiany aott limited kd, SmallAaolesules such as

sipplified illustratign of the |ight source in a
eyl oOGHNgISORIPREMS {(SwnPRAPTHRES FghYeds SiAm cblpgt tracts
nﬁcﬁéﬁiﬁ%@%,nﬁncﬁhel 1@ bor ‘é‘%thét%d"?oﬁiﬁdﬁ;ﬁ? Savinb Ci‘ﬁoleéu?l%ﬁ' ﬁe%fdl% of

inmplifred illustrations o systemin a preferr
lessetiian dibmein 10,000 hltars, predemblyhless thancaboof SKI0fudadtond, sanidsmost

osktion bet N. 4N evice and the |ight detector:.
pref@Ply 18 Thert S dcs FarfpRi SRl el qends: fictidtides,
saclakiaed, ifitey AR MbRSds MdaSHED! € fluid, according to a

preferred enbodi nent of the present invention; FIG 19

i s As ussiddwrain theiteimStbout”ireferoto 110 ¥gi cal and physi cal

di vj si,on of the devjce, according.to.a preferred

entfORLRER VBl SREIREE ot ToaL ORE: SHPCtieptls X0, Pecegsqry for
biol%gi@an”lﬁﬁérscﬁdnh & &I, abdifd gRlupTedrbesl1SdreRs Hydfoxye gg&@bwaxyl

a biological material, according to a preferre
grognbodi ment of the present invention; FIG 21 is a

fl %Qltqi;ngtl%'v?% ﬁl@}cﬁéwgllggf@%gg]s qfa-bd ﬁh.xg{rgéerﬁi 1 ottr;1 Siew igure

concen I on 0 rom optiical si gnals;
1a) afid @rop Ripwt Figuerld) of dedce 10utcomdivig ©of a phferpdegaibidiment of
the Iprr]g/sgnntt iln?/enl;ltion. In its simplest configuration, device 10 comprises a body or
substrate 11, a plurality of reaction chambers 12 and a plurality of channels 14,
interconnecting at least a portion of reaction chambers 12. Reaction chambers 12 and
channels 14 can be formed in or integrated with substrate 11 in any fabrication method
known in the art. Device 10 is preferably disposable. Thus, substrate 11 preferably
comprises a disposable material, such as, but not limited to, silicon, plastic and glass.
Figure 1c illustrates a side view of one of reaction chambers 12. Reaction
chamber 12 preferably comprises a sensor 18, capable of generating a detectable signal
when exposed to the at least one analyte. According to a preferred embodiment of the
present invention any detectable signal can be generated by sensors 18, depending on
the type of sensor being utilized. Representative examples of detectable signals

include, without limitation, optical, electrical and electrochemical signals. When the
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FI Gs. 22a-b are electronic diagrans of a CMOS
detector, which can be used as a light detector,

wae®siei7ay to a preferred enbodi ment of the prEGEMi2005/000090
invention; FIG 23a is a schematic illustration of the
slicing technique of the pethod of Figure 21,

detec%aﬁo@éé % gﬁzﬂg atte%p%cglr glgb%{rat%q IQE‘E&%rHﬁE}tmﬁe ﬁdi@p@élﬁ&@ e optical

I's a schematic illustration of an
signate U atatratet11l daghilsodd mumifaciinied 150 @a o grleatively aliow fensmission

slicin tech e th h f
o g G5 SoL eBB S oL Y Ry et b

doplh%\éﬁﬂstéfa%‘ 11Fbf an? fifip dggrav&@fwMECtypé | et ccmcemmtmh vhdhe

readi ng of an opti signal throygh an aperture of
1mp11rhy3 1srseh:cte|dom actnadrver withdboravlerats o 8ﬁr°@ﬁlé§p als.

{
sc SWﬁ? g.}ﬂhgﬂlcg{r 1%3 Bé\e P g\r%ﬁ‘\%u %En ﬁ)@ge g%erlﬁ g jid
comin@hichiiéh &ath CHhdbée12 G/fia dpinnelall4(: Safifple pets 196 seaw: tor deedding

e L b s TR A v
into 66%18 éxfl:l?%ﬁbej rr% 9908 Hebia o?trst ith fhe!s8ARrs. AWARH Gh@lel Quid 15 i 1% in

odi nent e present inventionh; FIG
gasebld btafel &5 @emipbaerB< ¢4 ¢. ¢ pigagicswinbnanig) areqreferably poundtp an

light rays, ng pref red enbodi nent of the
aqu%ﬂ‘éﬁ@ﬁﬁpﬂﬁ%@rfg?%ﬁg%ﬂftﬂ‘a? »d show results of an
Eﬁ&%ﬂ*&i&% apﬁffﬁeiteﬁieﬂm%waf Eé}ﬁ’;oﬁeékb cgilpkd Figuingensity of the
re bi ol ogi cal sensors. DESCRI PTI ON OF THE

mgnﬁlRl@Eﬂi’EiEﬂ) tsvBalateTe Tneonsr ks dypically depands opsthg rampunt of

detept&é\qtapplyg Iﬁg}a%éa; &vﬁ ﬁl Cao(r%%bés Sﬂ%‘l@@ ﬁ{lﬁ{‘ %asvu H% %wen

conéeln‘cfht‘i’orf o ﬁn'tén)étty opgi digadld pfopdrﬁemﬂrte slenamowmtaxfsaople fluid

can be used to neasure and analy er or
preSBmxlna‘ﬁétoylou shambers dRo diocentingige, §?}F§aﬁ% G ﬂ’Sdflteﬂﬁfy of the

mgqgif axg#ﬁxgpc’gg{r‘e DA% 5? o'f?he ﬂéff}ﬁc@ rug sefplel A& r1t5| RRclicn bhHbtes 12

ata of a ch |
are bfb%iﬁlﬁl?rcﬁ'tsluﬁgaﬁtﬁwlybeqmlabgoloﬁie SElnes adwntagn cbfathlswﬁhmlﬂwnt is

e T R GOCR Lo S RS 0
18 cﬂ% ?F‘igax?ng ana# h&'ShAAskr 3 ShGHR L 96 tithel Sifek lanfin@bhDrelationship

ytes according to the present
betéeniehé inmnsnmpfthe sigial and tha dencentyationp f analyse @reéw@bsheé (e.g,

the dr and acconpan scri pt
wsingl AP (NGO PB A o T FAEOR: PR P Sl Byperigpal
relaflGhsht can'ﬂe Uséd ¥& d¥hy reaction chambers.

Reaction chambers 12 are preferably addressable so as to allow imaging

thereof, as further detailed hereinunder. In this embodiment, at least a few of reaction
chambers 12 may comprise different sensors, each capable of generating the detectable
signal when exposed to a different analyte.

Device 10 is typically of small dimensions. Preferably, the area of device 10 is
less than about 10 cm?, more preferably less than 1 cm?, most preferably less than
0.1 cm?. The number of reaction chambers and fluid channels of device 10 is not
limited, and may vary from a few to a few hundreds of thousands of reaction chambers
positioned on the same device. Thus, device 10 is preferably a microfluidic device so

as to facilitate forming therein or integrating therewith a large number of reaction
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understood that the invention is not Iimted inits
application to the details of construction and the
wa@eeoanesaent of the components set forth in theCT/IL2005/000090
followi ng description, illustrated in the draw ngs or
exenplified by the Exanpl®s. The invention is capable
chamgérts A i L BRRAEIE RV RerPleaion@aitbe R BCEInii the MiffErRAT deSbrs,

I'n various ways.Also, it is to be understood that
deviceh® iplapabio bH groviditg ranvitintsked)jeteehsinggfean enaraiops pmopglh of
... the purpose of description and should not be regarded
dﬂﬁ%ﬁ??Wﬂ%tﬁ'ng. Accordi ng to one aspect of the present
| (MGiAL éHRAnels N8rRe pfefBaBl MRFofuidievihaandlar Téeispoit iofgample
one or nore analytes, generally referred to herein as

15 framvsaveld portA$ theeuhheheansls dfeandeini *arueY chambes d2cappe

nmol ecul e.. ] | ' | b.audi
et RUREH il BB St RGBSR 0 o, PNl mpl
‘cra:nsﬁ&it:i %Céffdéﬁeldciﬁfh DENIeND lﬁil?lhel’ltq enaplesgirotikieniof aa e:q}JaiLﬁéldd volume to
medi um alternatively the e in a.colloidal .
cach of seaston ShSmBFTAIL, cUs Fay! b AGTe DR TSI BESIfgping of fuid
. . . o . | ;
chandls 1 oL AR e 2, b Rt F GBS TP! €5 ©
noBeford providing aafurtier Wletdileg desariptionnef dewipodfdes deligeated
.conmpounds deriyved frg | ant extracts. m ctabi .
hereiFRgRRENS HHEFePIAAOFS R ) P REEPRMH SRS WL gven o

BRLESUAlicatehe Birsre@findrass t han about 10, 000 dal t ons,
theppre?e;gg Il§/ 'ess than aﬁ%ﬁt 5,000 daltons, and nost
pr Hemrealéwicd £@ san haemplnyed in asagiety0f applications. For example,

. .electrolyte tals ptides,. [

in o8 SOMERHEE e G, AU 185 USO8 i rgenes of
pollu.ld@?n%_]I sr8iHAldgbRatb® hiidroddrbuils' (us&f & pesticided)DpSiycytial aydrmatic

typically include at |east one functional ,gra%ap .
hydrpgackansaicgreinggenic lomposads); Aeylamide.qiyliceagid andnaqrgonitrile,
rQu b . . .

el SRS QAL SR b gt
agentd), bislonRheitia dveifcunds;i sh (aBi gtrophenals, pinticaadid pirinitestoluene

Figure | b) of device 10, according to a preferred. il
(usedd A5 O¥RTRBIOLICH FPresqBt 5 SURHAS Pﬁ&ﬁﬂfl <ah .a“fl?f“?*ﬁsg‘ﬁﬁp?seé‘t ot
facto%%g%ar%ﬁéégﬁlatdedﬁ iofifer tHehiRAPbhS@ctari@dy or substrate

y of reaction chambers 17 and a .
pl Altatnatiyelpf deviaendl saddbe iemployedninedhd Hgodhtante fesmentation
. . partiaon of reactio hanbers .12. .ReactJ on .chanber, . -
indofiigs it 15 Bt DS 58 P PROGE PV OGHIPTR wARpySts is
needsd ot @b Mitokthel Rudit¥ndlapirhmedelD "fobRt diadivesO¥sbd Boith@inants,
art. Device %O I's preferably disposable,_ Thus, .
micrebiak townts shdf bfeedssessivient, compliance with specifications or regulations,

and other olfactory properties like smell and odor.

In pharmaceuticals and medicine, device 10 can be used for drug identification
and qualification (e.g., determination of active ingredients in pharmaceutical
formulations]. Device 10 can also be used for detecting narcotics and explosives such
as trinitrotoluene (TNT), cyclonite (RDX), pentaerythtitol tetranitrate (PETN) C-4
class explosives, and combinations thereof [Yinon, Y. and Zitrin, S. (1993) Modern
Methods and Applications in Analysis of Explosives, John Wiley & Sons, Ltd.,
Sussex, U. K.].
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conprises a disposable material, such as, but not
limted to, silicon, plastic and glass. Figure Ic
WO Rdoase97at es a side view of one of reaction cheemBErR805/000090
12. Reaction chanber 12 preferably conprises a sensor
18, capable of generatingsm detectabl e signal when

wHIR, BipatastR-b Aecehdingtc ‘illlls&atlons
p)r%gegglf%r &fﬂ) g%%grrew&fta t he’ p{ggsent i nvention an
of rest@iogahatabers 2l ﬂmdmhame@eeh@raap@rémw@en@&rge mnbodlment

d t f t
of theaisraRd EMEaR P el gR St afibets 17 drfiihonncis 14 are
arrang{a& BosHe drinflck %q&ﬁhalcbl?ﬂaw al, electrical and

ectrochem cal " si gnal s. V\hen t hedet ect%bl e sbg% ¢
arIe iofut bacmderssqmlsﬁm'aﬂ@ cpgﬁggragfprésf o 1 Hgyes are not to

be co&qs nrsea Hﬁ%ﬁ%@gﬁg th%xcﬁ'} LABA 8f clﬁﬁlﬂ%‘ﬂ £ 8ndldhanadls 14,

o) as 0 selectively allow

such b 38 HbSlahRd ©f atrirginehefaciigatmgpqealdilingrianetot excluded from
wavel engt h. Thi s can be done, for exanple, by doping

thesmmfﬁlaﬁnreaeptweaﬁm mpurity, whereby the type and

gge%;rﬁgéﬂ &t ﬁ&% tcﬂgmbég’#[e %ﬁﬂa? ERIePE RISk and the last) is

he wave of the optical signals.
refelPQMyQﬁ difdctf ﬂmkilmnnmmmpatmewﬁhr&é lenst twe @thes rfﬁacélop(ﬁhﬂ%l eIs.

For é}?g@mtig: 1% e_ghrrx]g %g%bglg %@T fzgm&cl%et | Wl%lgq,llp P Hgﬁfn Corfh nu}é.ica‘uon
with Véy%ﬁeﬁsﬁzﬁ?a&% e, élﬂHItHAt ixpbes N2RNefed Eént bhatidr 12b and

l'urd 15 flows into reaction chanbef[in
drau&ﬂcthtdmgh chatbervil e Ilnrmh@ewgltdﬁsc hapyhen 13B sgveS 3 ai 4 goumce

iis in seo S, st its C

for S &8¢ S apenfivche B HOD T BokoReula s one of

ordu?ir#r Odiil qnt ﬁh@ &@a%ma aﬁprmlmamﬁm &bch Gmf@uathmt, and an
sufficient nunber of sensors are utilized

apprlopnan siapypast mh@@ﬁ@nﬁl theyreagtion é‘bﬂf%‘gf?ri)&bt}}ea%ff%’nafgf equally
fille et cg: %b%xga% Hﬁ peg?ﬁ \% NuE RENEn AUhalfbers2MRY RinRktiment ensures

erng In contact therewmth. For a
equfl r¥RHof 20RIiBorid iniall thachagbas i ﬂmrarxayn dwe ther comifignyation shown

in Figurandpl chaeF o 2pr oEmmertad N CRTEA R bk 08 SR 22 of
chargﬂg f%b%%d%ﬂ%% £ibi P4b BEL WBRO shffabd ML B8 iamisek 126, However,

e concentration of the analyte in sanple
this fabetl St Mbcessaily bi dine cise,nimes for Zomeapphiestions it paype desired to

subst anti al | ual, volu dvant age of this

feedeang shtpalicch f”%‘ ?‘gé{ l\ﬁﬁé’ﬁ‘egﬁlﬁ%g §ﬁ12 are filled, the
OCGHARL | ANis’ @tsl{*&n?cﬁfcv‘ﬁﬁ@trétﬂﬁ ananh Yty évfdemmodihhnilﬁrs ina
does”not vary from one chanber to another, so_that

preforred ambodimentoimalwhich ahamhelsi E;Z e viaied hirqughe fhanngl 14a
ft f
(corg),gptg Ellt i&ipg%l% ge 39) a%ﬁfeﬁaﬂré) %gﬁt@%ﬂrtg ?Gﬁ{eﬁeﬁ dt ?)osmon 26

ation cu

whﬂ??ﬂ%@ﬁ&& GBdve'PB&tom 8liffade, 24 @Eclﬁaﬁfhersf 1) betveaeala lower part 29
relationship can be used for %/1 reacti.on chanbe
and an upper part 31 thereof. Channels 14a 14¢ are in flui commumca’uon

preferably via an additional fluid channel, designated 28 in Figure 2b. Channel 28 can
be vertical or can have any orientation with respect to channels 14a and 14¢ provided
the fluid communication therebetween is preserved. As shown in Figure 2b, in the
presently preferred embodiment of the invention, sensors 18 are positioned at bottom
surface 24, below positioned 26 so that fluid flow is not substantially obstructed.
Device 10 may further comprise an input buffer 30, an output buffer 32 and/or an
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Reaction chanbers 12 are preferably addressable so as

to allow imaging thereof, as further detailed
whegosioenasder . In this enbodi nent, at |east a fReT/2005/000090

reacti on chanbers 12 may conprise different sensors,

each capabl e of generatings{he detectabl e signal when

. a det e S| ot
act GRORGH 345 ol bl 0l is Btokinfy iPRAS EortiBubBat PR’ stole
port 36 bed servbpas afividtsoti@e dothe fstaegtiohehaibyt iheksakdyanOdtput
butfs 4% FopreGRatbap it ORPIFALRA AN SCBHOBEN Y T pafves as
ﬂuiﬁ%ﬁnl%f&iﬂtﬁ@ g.gt %g&iamahawey if {lﬁrﬁr@ag. e&éth&o@géﬁ% R ;&g &4&d to

of thousan reaction chanbers positiohed ont
facititate fldid/iraspor? hafythdeditaidedli@réisbgowf er abl y a

CheTBem 7 TaveleRion e pdupiie JuidHgasrRti figpchannels.
Geh @A, Seshafidh ok Uk empaRea ¢iee- FiY¥es 34 8¢ i Bdlow). For

chanbers 12 conprise different sensors, device 10 is
exagapiabine oné eprhodiang dranspert thedhenism §2tie ceapable off awmping or

. . enornpus i ff erent, a tes. id channels .
ini FRE SR TR 15 ot el AE "PrcieBim. 62 HpEE BRRG o or im
deve@ W & nbd, depertispombensideiitiohd stdh BUYbsCdizgthelike 14 and
into reaction chanbers 12 can be effected using a . .
var Peteyal sramples Of SuiGHe RUMBY & Widonnjpeforshwhigh can be utilized in
I t 0 is.eff '
melfieRil 82 obr 3060 o, hERRP (Mechiieh @ hRRrily 3pERE0 Sonple 15
delivachby hippleagtd nepatihe plssige 1@ actlhios por)y34) ehalmel by omlreaction
j ydi cj.ous positjoning of fluid chanpels and .,
chapbsgs |7 {berhan flivenne Sampler L ofa salBicport 16 Fureastinmgharmbers
12.Before providing a further detailed description of
devi ce 10, as delineated herei nabove and in accordance
wi t As ubed lnreindnegativh pdisswet refetstte atpressuxei valueh svhiphyvie smaller

to the potent.al | ications,offered thereby. Hence
thoy§ el o BRes §alinh Tt piingfe, W rSspbet & SEe por
16, a'a@gatﬁetlpr@ggﬁfe" FrefersepsdTBreSsurk RahlBSvIBBN i SAARR RN THeSressure
device 10 can be enpl oyed to detect the presence of
valyplin semplespartidh. aSha srdigegeeitvenpigpaeslr dsh Sundespepsae” are
int @hc‘atni &'{b ﬁgedhgpelh)(cycl ic aromati c hydrocarbons
e?cargl nogeni ¢ conpounds), acrylam de, acrylic acid and
acr Referdnte id ow fageroPiRasiowhich i€ 0 8giruads ilustatdomss device
pesticides, insecticides, and chem cal warfare .
10 3y dhg embodimend dn drpasnast EepYUNB02 somaprises a plurality of micro-

pclhd SEPIRIENS cobE of gBfirftind B SR ALUERFi HaBRcRP12 wit
respcatt the peesbure @i sanhplé poitt A6i(2s thopreskues inphambersd,is fowekr than

ot her chem cal mapufacturi.ng). )
the pressurecm sampl% port f& Accor 1ng )to a preferred embodiment of the present

invention micro-pumps 36 are controlled by an electric circuitry (not shown, see
Figure 3c), through a plurality of electrical contact, designated 38 in Figure 3a.

Figure 3b is a schematic illustration of one of micro-pumps 36. Micro-pump
36 preferably comprises a substrate 42 (e.g., glass substrate) onto which a layer 44
having a vacuum chamber 38 therein is applied. A puncturable membrane 40, is
deposited on vacuum chamber 46 thus buffering between vacuum chamber and an
additional chamber 48 being in fluid communication with channel 14. Membrane 40

can be made form any suitable materials, such as, but not limited to, silicon-nitride.
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Al ternatively, device 10 can be enployed in the food

and fernentation industries, where there is a need for
wa@ioskewrsd specific anal ytical tools. Analysi SPCHIL2005/000090

needed for nonitoring nutritional paraneters, food

addi tives, food cont arri nangs, m crobi aI count s, shelf

Adchjmf)r%l %?gﬁﬁéxnﬁrgeale Qﬁgr 6 %0\""\»;}9(:}?& %10? robhi;eftory

I'ons actory pr e |es
umﬁpﬂmﬁdor I n pharmaceuti cal s and nedi ci ne, deV|ce 10

can_be used for drug identification an ual i ficati
(e. \ﬁxenala TR, 53- Rtk G PTPIRY cls 4 drops thereby
actRBR rﬁ%ﬁz@‘&f' 1d QLB QRsdle p@avweo 10,8 dﬁht%ﬁelbﬂ The

use for detecting narcotics and expl osives such as
punbtumgtqfancmbn@ne 40TinPreferablyl lopha theat stork which can be applied, for

exafifl gifes Meafts 4o RUSERE b SREbP eV gnot shgvn see

Flg&let?k) &dﬁasﬁ&ﬁﬁ%ﬁ%ﬂﬁéfbﬂ@ﬁbﬂﬂ% 49nd Applications in
Anal ysi s of Explosives, John Wley & Sons, Ltd.

SusRefrrence iR, Powefwde| Wy Mgwe adai Whidh tinea d&cmmn@% diagram

o RINGER R BIRL R LTH R B i

puny 86.eltriech be‘rbmtﬁrmd that t}kle&cniaaaﬂm‘iguramlamfﬁgme Be, agrwell as
enbodi nent in which chan‘ger S h(fqrand channel s 14 are

the a¢COFHYBYOE JePRPgR iRptdo asdppiipg. is to be
un 0] t I g
20 BuReg Sholity S o Bl 93‘?&%2‘“??%“?% %%5*’ thar v ehing

conwérterrS2awhiah ecapable affcheiginge capatitoradiw) heviagalapadthnee of, for

exaifen OB Pl gl e dRophe: otapirobing R may

be BSRR&RY th %‘éﬁé& NeonkEf&es2 ﬁﬁfcéhabﬁﬁgtok RBn&HRR ]he 'cHargﬁlg of
array (except e first and the last) is preferab

capaiitos . f Hepigr dén\rmbet aomwntedﬁ tphcaaacltc)@a@t throwghoa H‘éq:tal OXIde

r.eac F eferri to. Fi

Seri S B BOIR o, VBT Frort BB Cpiabitif ppoven
lineC3vegieSof kRS gaxpsl trdmsistoS36; thd Fead opaﬁrmarcagé’oator 54 fiedischarged

from chanber 12b and drai ned throu chanber 12c. In

thrqs!gh dieaigp A g sherelys ipléating the hagt sbeclyy hfmmcalr@?o@ﬁ%@rw 40 as

@ggmfed]l%%mﬁ%?vg (I';%n‘g’% d::a% ge%/ %a%ﬁg F&? hgetctera e s g suts y) E‘* t%lcal

actie@RigesirRheistddatit VAL Bnd & 6pica0 R pulie rdafauaﬂ is gt 30 ps. Circuitry
appropriate transp ort mechani sm_ all the reaction

50 way fgthes comptwﬁeseapﬁab@edb@kéq@&l Pye figedback lineg designagad: Hycan
v BhgBASEl LT 050 ERGIRAVSES o, Syt SRy 2
cani Be tused afoi ayonitdriigh ehe Gritisg of adapacitods hBynanother feedback line,
designated 57 can be connected to transistor 56 for acquiring an activation status of
heater 43, hence to indirectly monitor whether or not membrane 40 is punctured.
Figure 4 is a schematic illustration of transport mechanism 62 in the
embodiment in which external pumping is utilized. For illustrative purposes only,
Figure 4 shows four pumping channels. It is to be understood that any number of
pumping channels can be used.
According to a preferred embodiment of the present invention mechanism 62
comprises a pump interface 64 adapted to be connected to actuator port 34 or channels

14 and a vacuum chamber 74, interposed between pump interface 64 and a pumping



10

15

20

25

30

in Figures 2a, chanber 12a is connected via channel
l4a to a top surface 22 of chanber 12b and vi a channel
wa 25069737 bott om surface 24 of chanber 12c. HoR&WHI2005/000090
this need not necessarily be the case, since, for sone
applications, it my be desired to feed and drain all
& iRl i , ' . Tl eperAioahl 4 i
deviceoa iy Beifth i HEREERE ARl INTURL, T} Spetdichil ndddt pumping
deviedTR6ivdncesi the prepsmet én vechuentioaibes ¢, sushhitocew ehamber 74

12 drai ned t hrough channel 14 . at
mainkigig OGEBBY PRI RPOUED 2 AANHbIEG HESREf if brkifs, o4
and %@ﬁ%ﬁﬁg %grtzﬁ b5 ahd a-RERE atle ahaY @f saipld dhiid UST RCRadtion

ers 12, between a | ower part 29 and an upper
chamgmr 1231 t hereof. Channels 14a and 14c are in fluid

co i catiqn preferabl ] i Li id:. . -

e i< 62 R, Pufied dothpisss BlesBilE ehitiva fok Ydhitoring the
preséiﬁé hi 1ﬁ|él limﬁci1 Omelétﬁgi\fﬁaﬁﬁéf 'M(rJI i cgpﬂti?fallg rmdvgtdfemhls'pmtgumping
channel s a an c provide e C i catj.on
channplepfapechagism 62 rrwefe‘a@g%re%ﬂmwe Snghre 5 CW%W%EW‘E% and

.ne. present | r ef d | f j1vienki SRitchin
deacliffiy % HpnshorP oB SRR AGRDOVREIUS R preifal PUCR Qfitching
valvPOSA typicet din2é dslay tofatalviel 68 & dHomtvSings. ndhe Slave panamietelrs (e.g.,

speeB TalEmen ol sHRPIS i SHORREh DUBPERE ShaTIal s radeay Hhpitored
usin§4a AbRPHnsSU 66 ee[nd3fé§hﬁtelraf gligg %b{ag 68) TWhesl sample fluid 15 is

omhuni cation wth Sanple port 16 and serves as a
liquéfiedi dhe diguick mhayr cadve dimnge to exadtd 6B. cHeebuling o t s goreferred
array, tput buffer .32 is.preferably in flui
embath pE i Bheeh i eRt RS A irelorly ptfeises o fiter 70
madk o bqﬁ%'él‘oﬁhoﬁi@ imdidieal hasdh Frevdd @apldautiers fromtangviag tayalve
Actuator port 34 can be used to facilitate fluid
63. tindhe hydroplabi¢ matarial of flter T@Fohesies Fessditwasieliles mplecules
many technj ques. f or t ' 0 WRE
donnfy 5, HRIsFAT el IR bfiele i HSIBRIROEE b iguid, and
moledidsQfetef 8 The Ftoeaarfaee el diquideeoues Fhn-lide ang the, liquid
_ . in one enbodi nent_transporf nﬁch ni sm 62 is capabl e of
is ingapablenf vrttingfiben T0-¢r neariatmertherp t hr ough channel s
14. ' ' y GRocliitaP Forces.
nor SRS Bt LenfRONG 8 ARF LB oo ep by ookt orces
Whérhén tidkergebeueichl (véhictmmbyp bedbr exammplepudnop of sample fluid 15) is
m ¢ro-injectors whic an be utilized jn nmechanism 62
placgd dn ﬁmquﬂwée%?‘f .%e drbesP st 8%‘235? &FaBFYHER b Eseere
el | Ve | BEEREEnthB RER Y GipBleafsmeRt 4rd th
elecact ugtglgglﬁ%%fg{lﬂ 35@“5%%{%%%?3%?2 or reacti onpcr?arrbers 12, )
electriicfielt yesntts inmatifonge acting en the fluiddiopayvhich forse is nrepersional to

the reﬁe%t%}cl SiBOI%hI%g;?I%IrItSa&C? the gradient of the electric field, and is commonly

termed a dielectrophoretic force. ,

Reference is now made to Figure 5, which is a simplified illustration of a
portion of device 10 in which mechanism 62 comprises an electric field generator 78,
according to a preferred embodiment of the present invention. Electric field generator
78 can be any device capable of generating a non-uniform electric field which induces
polarization on molecules of sample fluid 15. A representative example include,
without limitation, two plates 80 of variable conductivity connected to a voltage

source 82. When a voltage is applied to plates 80, dielectrophoretic forces generated
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chambjepy 12 @l dapending on ts1des

As used herein "negative pressure" refers to a
pressure value, which is smaller than a pressure val ue
WO p008/06%982r ence vol une. For exanple, w th respRCI/II2005/000090

sanpl e port 16, "negative pressure” refers to a

pressure value which is sgpller than the pressure

val ue i.n_sa " ' the
by tf hotryfpai el R o IRIOFRTLE RGN TR By Shgugetn
fluid BeAfeENCe is now nade to Figure 3a which is a

schematic_ il|lustratign of device 10,in t.h mbodi t

i nChe gheshy c‘ﬁaﬁ?eg"rfﬁ ¥ Eoigh sand acob‘h%?ra itsk}&]ogﬁeﬁ the
ielel? ' ' AP RAbSorPEh-aERE #2.i PdteRnatively, the
dlele%@é‘ég@%gqgﬁcégg%}é@@r?ﬁcﬁanbers 12 with resgect toa tvhg

electiit SieRlisean beskmighed pod tomfizueed suchtha the di pheyetic forces
chanb

rs 12 is lower than.th reesSsuUr.e 1l [
ditect djop B BBAH R MALop R BPPR A B O it Rl RS RS o
manéi{vslssl% SRR bR cHEfbed (U TRFIRA @rpartlyt filkdd elshniber)to an
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