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Disclosure of the Invention
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[0016] FIG. 5 is a plan view from below of an interrogation layer component of the

sensor illustrated in FIG. 2;



[0016] FIG 5 is a plan view from bel ow of an
interrogation |ayer conponent of the sensor
w0 kdoggea2ated in FIG 2;[0017] FIG 6 is a crosSRECHESI00D002172
in elevation taken through a nulti-Ilayer sensor
arrangenent that nmay be manufactured according to
Blﬂtla? HIGr¢ 5@ gpwssseption ieelgypsioarakeniiongh 8 mulfidaes pensor
arrangp!n%nptg%{ mag Be gégu&gﬁlgeoaf‘éct%ﬁﬁﬂ%vée@% [ rr?nmpa§§8ﬁh§?l%tmt
invent&sig Of ding to certain principles of the instant
invention; [0019] FIG 8 is an exploded assenbly view
f HIOABLEI G terael exnloded egserbiy eiewtiram ebewerangrin perspecnve ofa
| .ustrated 0L FIG.?9.
sensor T4 B By et oy e G R bl ¥gation:
S ﬁﬂﬁ% FId} | $i5tah kB dbd afskfably vieldBsa befolandlil petspRcetRleAdT the
view from bel ow of an interrogation |ayer conponent of
sensortiHestederkiorFIG. Fustrated in FIG 7; [0022] FIG 11 is an

S 3R i R o B B et e
sensoﬁﬁ[xitﬁdtéli Rrefechypl es of the instant invention; [0023]

12 is an expl oded assenbly view from bel ow and i n
pﬁlﬂﬁbbEiG Mdé ieh pldrevigerfson belomustt anaihetrogatide Byerlkcbmponent of the

ﬁ ’f‘%‘ 13 is a plan view from above of an
SensorjppY B Ig‘n7l ayer component of the sensor

d0§§LFF§) ﬁodf]dlassérggl%ﬂjlew& l6Gm gtbodesana 119 k@ngé/cittﬁ/gof a

from terrogation | ayer conp

sensorsRatandy bd ﬂnuﬁmfaahw dcﬁorﬂlr@ to l:&rtalh(jﬁﬂﬁipld%l dﬁthélﬁlst'aﬁt Mvention;
pl an_view from above of a conponentized interrogation

| BP2#] RihiZde enexplodedasemhly iow dom belawmndrie ppispectivf of the

t. ention; [0027] FIG 16 is a plan view
sensorfﬁﬁstr qtl%%gf Iiltl’he conponenti zed interrogation | ayer

| j0023f FRS.83 ik B phdnGriev Fronh @06 offahGrterdgatorAapdR8Mpbhént of the

in elevation depicting a manufacturing arrangenent
sensorahm’cmltﬂdethdGrr&k,e sensors according to certain

p oftelnst i nve |on OOQZ;‘}Q{J FIG 18 is
ClopPSLEICR A auwiinier i PHRW dhaiie lgygricgmponent of the
sensor[lﬁgs?tg}eth‘ilglglls the cross-section in elevation of
18, with conductive material printed on one side;

aﬁ)@26] FIG. 15 is a plan view from above of a componentized interrogation layer

manufactured according to certain principles of the instant invention;

[0027] FIG. 16 is a plan view from below of the componentized interrogation layer
illustrated in FIG. 15;

[0028] FIG. 17 is a schematic in elevation depicting a manufacturing arrangement
operable to make sensors according to certain principles of the instant invention;

[0029] FIG. 18 is a cross-section in elevation taken through a via;

[0030] FIG. 19 is the cross-section in elevation of FIG. 18, with conductive material
printed on one side; and

[0031] FIG. 20 is the cross-section in elevation of FIG. 19, with conductive material

printed on the other side.



[0031] FIG 20 is the cross-section in elevation of
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[0035] Examples of analyses in which embodiments manufactured according to

certain principles of the invention may be used to advantage include, without limitation,



di scl osures of certain operable constituent materials,
constructions, and ways to use sensors. [0035]
waEx@optes? of anal yses in which enbodi ments manedEHUS2008002172
according to certain principles of the invention my
be used to.advantage include, wthout
countihg,whamticomingpomnddtengingahembars ef ami ewgturast cedles ancltin pgrticular blood

cell anglipps i Py s v HloSd sty IRRCHAT iRt H1eghfs).
compl?t@cgﬁé‘sl{d amciégf/chggc%?,%m)dm (WMBCBlo0d CeMRb el ithdfoP PV S QR Riuals;

white bl ood cell counting for H V+
whole inmithi anatisa; spermhaiuet im deknearsampiissandsgraerally dwse analysesrimyolving
sappl es;. and general |l y. those anal yses i nvol ving .. .
numenigEYANAon &y BTG Bre St PRRoR e Qe hrang Pt (s tydipe
nonbidégi@@l‘)._t ERlBdRe&Hd HOhE it edltibh RedyWdiREd RORBVRIkFhsidlahd point-of-care
nbodi nents of the invention fmay be used to provide
testing apilwlisnborpe imarkes bladrdagrostic tegts. iGectaundimippdummets meayletused as
- bl oo i agnostic tests. Certain enbodi nents may be _ . . .
an aui g0 WPoROR I I cgssﬁeafoowlafs%av%ﬁf%m%m dis within
conteriRati GPloASH HTROHUAbo RIREh &R dYred hEcdrdinitd Bliflciples of the instant
. contenplation to conbi ne enbodi nents manuf act ur ed
inventamowitldadiitiomal didgnostipl demerdts.tdueh anfuemscenoas emperont sapthisticated
addi tional diagngstic elenents, su s,.fluorescence,
cellulay aniiaéfflﬁ%A SUPHE (U Be& e with %P%ﬁ@?@ _éii‘éerﬁ%‘ﬁ}:p[ﬁiﬁ URger
contenpSHEH LR RREA A, BRR G s Bk, Blehont hshlgn ma be
adaptedac pradidega loov-tdse flapasedtice lacneantd @il svetgr AGSIApPt ed to

provide a | ow cost. f|luorescence activated cell sorter .
(19824 For eomseyienssyin dyis disslashice therdnyamtion ¢yid @eperally be degeribed
. r ! Cc e X r. r . .
with o GHEEL e RS A B BB LRSI A o i
the scatRTthedink@nt inSermtiin ihAhe M It i@ rédoghized kitit €@ eMbolingents
‘ instant invention in any way. |t is recognized that
manufaeipredisgcEApgdp PEREPIasdA ey et max be Hiedgimply to detect passage

rinci pkes of .the hnvention y._be used si.mply tQ . .
of parfit L5k eyt O LAY Etho ST b R B PR Brpppine parct

charac®HRAEN, BEEH & SHRY 0P pERRLeBS beingittidgdiseiginaiisteamayses.cl e
characteristics, such as size, or type, thereby o
Furthepapre faricagvediiensei the term dhidhapy be gsedrherein ée aprompappa fluid mix

. convgni.ence, the term"fl uid’ e _used rein to

nelud R AR TASSrophilf b RSr ot Ayl ELenfinar e oF st bypes

susperfe8 oPbtheRViSe distrimdSinanst Rad bhsel Fartifle0Re a®unf¥aft6 have a
types suspended or otherwi se distributed in that fluid

characteaistic “fag’t, whiichsmay sometsueslk tefertedvie as a dirametert &riconivenience.

Currerielspd S B ERoRh (B B Eh g Pl AR N s FgTe partiles found in
whole BIRRAGLABMsSarRdf thﬁs_rlﬁfcjl&{@@fsi A réd &Q@ﬂtixl?ﬁy.t Howr%i:ré guch is not

interrogate particles found fn whol e blood sa
intendedh lirhitsinding cVays theexppBcaionwdithe matemomatoditheg fluids including fluids
.. However, such is not intended to lim¢t, in any way,
with pﬁlﬁlvéfeagavﬁng i@rg%rrprémaﬁlﬁésmm eheoBpaed thblred C?lf%ui ds
i i na: fl-ui it:h paEt . i . i
YIS S S g REA B, BN, G BERRH 1l litrally
according to a dictionary definition. For purpose of this disclosure, substantially single-file

travel may be defined as an arrangement of particles sufficiently spread apart and sequentially

organized as to permit reasonably accurate detection of particles of interest. In general, we



[0037] In this disclosure, "single-file travel"” is
defined different than literally according to a
waele@wbitonary definition. For purpose of this di BCT/US20%002172
substantially single-file travel may be defined as an
arrangenent of particles sufficiently spread apart and
shoot ﬁse qmgmpaahdl@' deegéum adehsasbdun 8% ofi the tiges OB ywo particles are in
curate detection of cles of interest. In
the mt@t@?ﬁ@ﬁlan zoRpaiBeame it %lcﬁ@ﬁ cqingifence carngehereraro Wayg to
0
mathets 3GA 20k AP, Saliblafioh il b MERrbR L BEE LB fivind dnown
particle dermi:tyaje pesvlutiond of eeebeude hariyg atcharmetehisti@size sinlijar to particle(s)
rect for it. Calibration pay be performed using

of mteéeét)ut‘?*@ﬁsdlhﬁl@inr?é the m%s pPet Hlpigl carrisa maant cspn{réblﬁe to organizing
partlclé ﬁjayef ' A% r%fn lI tﬁféee?( 'i‘ﬁ! 096t )&ﬂ@fﬁ?&ﬁ% HE‘% ée sc?rI dzee%ces

to par |nteres fon o
structuhhietopﬁlvé sizkedistlosea 1f1|thl|s doctaﬁénteﬂjr mieeyrdgaﬁbni obfitid shﬁhples having a
organi zing particle travel on-limting ex

particlg density of ﬁP@ﬁtqn?ﬁtﬁ‘b’é’F@‘f‘reéchf)bt -’aslé) m@&? 3>aléifucelé§ml "Bhere the
h
parictf LR ML LRTBTHR et ASIRREN (2, s BT
deoss|t x seﬁsoara@mpasmmf@medb@tme eﬁtaabpwceﬁxﬂaﬁse tiedakout
3x1 05 cells/m, where the particle size is on the
constrlesﬁrt@e of afpartiee snser S@paratm&m%ﬂworemmm( dilgid igrihg teéervmrs

1ncludes neie 01%4 7‘{)%5 Sx]bbé(ﬁoélecg cells gl})gpoerntgg{ca OEI.?S?)QI’I(P% appenaelfagﬁ’rte in a

conduc&ﬁz@%@ﬁnesﬂhmcﬁi | AehrbWEh-hbleIodl tir@eB(tYSIcalS: rahibink drdnf 50 Rgnometers
reservoirs includes particles and/or biological cells

to 200 piarona frediaygteraforped usthesdbsrasmtorme as interfogatioa zone, and typically

promo S EaoHf Sl s TRpEM SBsiEn bruBEr RS teriof oone

preferred uSt, IRLRT durfel RRPPIEH NBIVRHPS St Ratb @ dIBct@des (typically formed
interrogation zone, and typically pronptes

from cembsrnamnkaaddydlamsgl en bp;bceslré Ismhvs of a palyhiec belsstriate) w@an or more
ui d res%fv0|rs referred use, elect

mterrog%ﬂ,qnecﬂ?ctllroge & chésad tt(bma)p tg%q,p as?trlgztlllweg{yeta the 1nterrogat10n zone.
As the ?bﬁ&‘iés%@ﬁ§ flotwtRicgh kit cfe@lrlﬂrégrofgﬁt‘?(gﬂ E&f&dfh‘é? & elato@Bitary
i sposed on opposite sides of "a polyner Substrate).
increasene nctrlmmquenwhrchogateamedahsam thtamge in golttigs potedne®r more
in the interrogation

nDnltqr a eH,ctrlcaI ert g

interrogafion %‘groﬁﬁ E’a%r‘t‘% tég% aogr 4n p¢ W?q"i?({)ﬁﬁﬂg PRROIPTe conductive

ink 1nté1%§?169 9%‘&:&8& &9 n%ﬂle,c@l’uo%%, uff?&?&ﬁtﬁé ¥uBsﬂﬁ{ee 938 hdhsured
net” | npedance I's neasur€d as a change

voltagevciange & pit)pdirhena'lne cdl sizer €utrahtdy, lth)agptbfmdeslem I‘emﬂaedlment

Thi s vol tage change can be, nmeasured usjng one or nore

utilizes 3 Ry Fopcs Rlec <Sr POYRIISHA Siee et ths gubHaLs &3 Bepdyee a constant
r

electrlé)aﬁ'ren? thth a‘ﬁ”seé‘% g‘gﬁge gérl flzngeﬁ’gfg'ﬁpgﬁ %@1{(65 arSuII ggadﬁﬁl%ﬁgl, ?&)arate
mterro@t[dneiﬂédtx}()dﬁ @%oﬂfrﬁcﬁ;ﬁfoﬁﬁdsﬂmﬂlhe suthadicyeninaké b diff@entil voltage

driven surface el ectrodes, on opposite sides of the
measure(ieat 2%, the eelpéRTtREatian éontst ant el ectric current

raugh the ce terrogation e) and 2

D, EY Sl Bt oG Rl BB BPERuPRUE PRl Saor

arrang &R Secnerafly deSicAkd hthH)OS Hﬁ%hfa@fu@éd dRoFdEtPcertain principles of the

differential voltage
instant invention. As illustrated, sensor 100 includes a sandwich of five layers, which are

respectively denoted by numerals 102, 104, 106, 108, and 110, from top-to-bottom. Layers



measur enent across the cell interrogation zone. [0039]
FIG1 illustrates certain operational details of a
w@eowaen2by preferred sensor arrangenent, generBdT/yS2009/002172
i ndi cated at 100, nmanufactured according to certain
principles of the instant invention. As illustrated,
102 anglel$ore 3@0etimey madssreferengedpias haplay¢isy bayery é04 anduhP% re

t | t | 2, 104, 1
somerifics aERRelEkentE 1 RBhETaret A0 P HPds sdmeimesiade reference
to as aﬂﬁ@teﬁ@éﬁb‘nﬂ'@ﬁer medeivaRhesaReRe tOa d8caaPill BN EEE layeA Ry Sometimes

and 108 are soneti nes made reference to as channel
mcludtamslltYNfsgnstitm}%Su&bﬁerSs somet i mes made reference to

D03 i niten AFDat FGuil oS e waieh iy ifpsbGufingement
100 is Rbii{ed lhtnals,epfxosmp&hbh yents élgpoéeasbsfaﬁel tbo%ﬁwﬁnf thre%yers and

portion a conduit to carry f ough 't
may b elmgaaterazed an gehamtel, m&omtlfms medlanmelleba;mnt 1@85ec6icd pomnn 114 of

2 is.dis ed aII mnthln the | ayers,
the Mg ) PBes aputh v RV PELNAY beoqhagaar%vﬁié%a tugmel or 2
tumelfet@xwl Aeth&ggehlonﬁ 1%%9%9119@%&19& ;ls rrﬁ yér' Mhdandbaegam

conduit pas hrough layer 106, ere ore na
may be tlearaut¢rezeid ze d chsnreel tarsngletiones.a ¢hanmféleleed1emtreﬁhud ﬂoWhhroﬁilgh the

tion of the fl copduit is forned in |ayer
conduf ?ﬁzmd%’&g*i’éémﬁ“ﬁe};} 851@363& 3‘3?@ lopine HYOUETE s i o and ghird
porio N e r R B b o L1 s R TR A the
second partibm fotvk zonkghlly perpéndiilaraodhé hiyed. Tbeiteferasfldid dlosy may

a . direction generally parallel to the |ayers, whereas

differepigie &ewe&w%ctiuw @ﬁ@l%@cﬁwanﬂcﬂnélsgﬁctﬂreoﬁ%mg@rﬁeﬁuam y

LT b R T R R R
concatSiidted; ol e€mbidedl Rgthar tHaAratvingd H0Kakinel dutio thw thitkRess of an entire
contenplatlon that two or nore of the illustrated
layer, 3 Q}ﬁ@ng q%@ryelﬁénayobﬂc@néﬁ@trw single layswiby maghinieg eregiching a channel
caryi han .out t he tZl ck

into a ?1 e la L or X SHK OSSéP%, r‘% ld%thg ayFB{(])r}Egl ﬁ%a Spasoeﬁi[éxf: doa local 3-

dlmenilaﬂaﬂ 'fo@yatﬁﬁmlth’é fibs@htiAlyChlhng l?eﬁs hFGﬂ'@Janiﬂl’é Qld@st@tdadbfers 102
| ayer, by enbossing, or foldi %the ayer to
d

and IOHn@aM)@ecoanlqutm stok mapner. | Sallarlg. i $trpé¢dslam¢ra|108 and 110 may be
stantially planar |ayer. For

re laceéf:ly 1 oln (gga e
p nptBe x‘f‘i‘\iﬁ‘?%‘? Y4yers 102 and 104 may be
ClOUM2"®Gth dnEHEY RRAERE to iﬁmn 1,3hid¥ie w*érq@s cahRd alpwsﬁ@ of

108 and 110 may be replaced by a single, concatenated
surfacd elygradef 604Bjed\ disposnd plureddly pEélectentiee int @ 3 HiBensional array in
le |ay urface

space. Q%Oé PLUFR9SE QF this ! g éngr{i Ioae%%rgﬁg lglggtgcl)(iﬂ 1§ F)gi?a?ly cggried on a surface, and

S s B s S S A

ora ﬂdoypl Ehlid Yloeas foed”,am “alo&g’r’ f aadaceaettdode, genenally parallel to the
ortion C|rcunscr|b| a channel al ong which fluid nmay
surfacq ‘PerhKC@ agsurfac%ﬁlsgroq;gdp carried. In contrast, a Channel electrode typically

. circumscribes the entirety of a channel. Fluid flows generally “through” a channel electrode,
typically perpendicular to the surface on which the channel electrode is carried. It is within
contemplation that a layer 106 (or its equivalent), may carry either, or both, types of

electrodes. It is also within contemplation to form (e.g. print, deposit) electrodes on the cap



or a floor) . Fluid flowis "over", or "along" a
surface electrode, generally parallel to the surface
woeroeh2@R7 a surface electrode is carried. |n cPOL/USEN9/002172
a channel electrode typically circunscribes the
entirety of a channel. Fluid flows generally "through"
layers 302 HdRntsl supplseenboreptappthieatlegirades pasried bybne ot bothisiles of
I whi ch the channel electrode is carried. It
““m“¥%‘9&§W?n ®ont enpl ation that a |ayer 106 (or its

P@HSPS@&Eﬁme@Yec%Hés\’ar@ hirRffed t8peRRit theil IR8Sc communication
ctrodes is also wthin conterrplatlontoform

with elegtrigal sprrfane pordeptm;s dippesed onracuiegie side bhthecapdwichy a5 Wwidhe

explalwp 2 pclBR A Mlled SAMRCT ﬁgggf 'aﬁﬁfdggg% Bl owsfig and 118
passesldRAS baiPFRIrfdE L lecRbSI 00 €3) %ﬁe@tﬁ\l‘e@*‘ gﬁgwEQerFﬁrdﬂanatlve

their electrical comunication W th ectrical surface
embochmﬁmte cmt}ms c«zhtsrppkiedn,oonewrshmgﬂher ef dectwiles h20,daRavdyatot be

be ex Ialned f bel ow. illustrated in
preseng, @p‘ianyﬁ PRI A5 &szf%g%ofapp a’fé is|EAngRd; to yrge particles,
which BRS&8 e} e{ﬂadnﬁécﬁuaf infd G %uehfgah%leqﬁé tra¢:thib@igh an
respective However, 1 n alternatiVve enbodl nent
interrogatidm mne@mcmqnéchw“h fone oﬁ,@rduotkt dstéekettln@des dR0gel HctTlmdefere
20 may not be prese pically, struct ure
electmég% %%91 itzléamw SO 0 Grade gt eieme {easinfestagaion glefrepes. In
r d t
certairPRpEAIGTS, g ¥bGed o] bt do Apeht OlTE: HdRankB!
impedameandiogad htovi, 20 ¥ ; aaspbeé ateashred bé’tw@é\tﬁel@étrodbls 100} 1220 br between
el ectrodes 120 122. Therefore el ectrodes 120, 122
one of yerbally absHeteelegiiodenaed 7 sfefedfte to as interr ogat i on

ir(ﬁ%el; ?Qﬁgﬁn selﬁof: g&lb@dl%eﬁ% eltrﬁlglg%rlgﬁﬁmla%%n %l %%f Ba{s&? upen driving a

as a curren resi ance,

de51recl amedﬁnﬁsugm@h elattaslyad fivid candudiBs. IH&MCK’&S@E@SM{ B&ladvantageous
bet ween el ectrodes 120, 122, or between one of,

or
to makgeraipiiluid flew craes! m@&emsalnaroalm@tﬁbfraémée ag gwque while still

sensar. & | atii 0 n
achiev Lkl P, ST S B LG sRb no i Ry G bt
becauseli€ltove vt iaggdrsuificccRBalbChe rstlmh[htédJélEbtﬁﬁl%E ;andoweR th8l circuit
advant ageous to make certain fluid fl ow channe

impedgnsetand irpeyps ighatde epgse adfioni dixenwplayy smibbdigentshised to interrogate

til I t te
wooa ks BERLE CaleP TR PeliRthi e LB and bou
0.001 Rlch&ws.008 rmxhyh%ﬁrm w\tla& @R s@ﬂ‘mdlmed SlekFHAAL @Flhen driving
el ectrodes | owers total circuit inpedance and

currenf thpoughes eéercgtnét, it hasrhsien doyrakt de@sablmhmhtanuyreehdmmtymntess than

about E(g?%/t o ! 1r gq?Zrtl %ﬁ’%{ﬁ (s)fgls;% ﬁlélgeg(e%cgr%ﬂ%j gnrfgelg e&e{:arodes 124
and 12@99 ‘FYGO} Q%dl‘s}%s@@ %o plesdda \5@\’/&& dryuﬁgcé dled etk Jf'atb)ﬂutof/ 10 cm? to

he stinul ated el ectrodes. driving current
the ﬂutd‘lﬁaw@g tizare-phsc tOnederrently bazsfefmbwnﬁcnumdudts&sﬁmabdtted tlectrodes

limt current density to |ess than about 10 nmA/ cnr.
ha"mgﬁ\@?téqdosﬁ‘é{ac? freg 8Feta¥£rﬁh3§’él)ﬁ’§BF§Fnr§i-i mul at ed el ect rodes,

3[655‘5]3(5n@hé=s?érf &glgﬁiefla%%n concerns wettability of the electrodes. At some

aspect ratio of channel height to width, the electrodes may not fully wet in some areas,
leading to unstable electrical signals and increased noise. To a certain point, higher channels

help reduce impedance and improve wettability. Desirably, especially in the case of

10



and 126 in FIG 1, are disposed to present a wetted
surface area in excess of about 1/10 cnR2 to the fluid
w0 b@ilngst her e- past. One currently preferred SPCBUS2009/002172
i ncludes stinulated el ectrodes having a wetted surface
area greater than about 5 mm2. [0045] One design
interragetien eleetaedessidmiveside wemlgteamﬂtuatly om‘urt bie thel tage thedbad front

reache§ e RPaREERE G Bt Pofd g SO M chanl 80, I c8ufst Juedifie agents

may alb St aBi&1 Bl emiia 's&ﬂhlesblgzibad Soating ohRGRREBHe, 10 hifevelRdRtional
certain point, higher channels help reduce i mpedance

wettinggapabmhiftyove wettability. Desirably, especially in the

DGR NaPi §ieh EetBieb iy THRE 61 FE i P PG b duustrated
in an &R SRERNELIPIEMEEs EHBpRICHELOHS T %L\&f‘&sﬁ&ﬁvg Ql%@trr‘@de mdependent

axis. O course, wetting agents may al'so be added
of fluifl flomdthscaughlthe ttmnelafgrralrxgdktw portion 1dA. dhetisy md:ertamqareferred
chi eve addi ti on mettln capabi 0046 Wi th
embodieRisHhE Entirs len Oéan st ESas SR s g upthm Gilgnstieam of
the turf@f’ fordifig iflo\WHSrtiah §94.1 h &Rh eagean&eﬁa%&h’tmhe QfeQM&§ defined
conpl ete wet -out of each respective ectrode
with respekﬁpeanlams o flofM alom & bOMIothf(bhﬂgttDrkibﬂ i wihincdl thé ekmrm@ resides.

ortion 114, That i.s certain preferr
The reéaﬁlbeﬁﬁ ysdratedipsraggemeny if t:!ﬁ@ﬂﬁ ictiafie i %3?4858@5@1&1"3/ fully
t 5.EAM h
weneﬁhﬁﬁeﬁﬁg}t%g &v\nﬁ%lr it:!?%né i vl lp{hﬁfeg%ﬁ)ﬁ'é\gggﬁ Qﬂcahfe, E‘e]pgﬁgft?lh,,and high-
ﬁdehtpﬁlghdﬂameh e:dhcemﬁemes ldebhmexd, adurface elepecde Hiiﬁ’l@]a amhsl mksing

w al ong a portion of the conduit in which t
througéu@eltf.rr@a@wé? e ynstable ngégmtheweft% agep |0b%%geapé%r time. Also, one

or mof i BBTHR b et  dBF EF ok G08Rnlcd afbo iR ey,
(essendidiitly adiding dewastesaen pudvicle), ﬂqeiiét@fb}aﬁabllyeeﬁﬁﬁ@ihe wettad surface
highfidelity nal with reduced noise. In contrast, a

area O%Wmaelepe@letéetpd G%étrﬁ@fv ieRg pateptiifeintipduang yndasired gaise in a data
1|tself may provide an unstable signal as the wetted

area changes over tinme. Al so, one or nore bubble nay
bROouTpRPEGetal dspdSind-tBdelectBddceddy aad €22 BioSas ekk W8A¢l portion
the tunnel (essentially avoiding downstreamfluid

114 is bete)(e. gt lggves b«)weraaoammnymp@d@me iegniribetior), beiths systergevould also

t t t [ 1.
vor B S RO SPGB P LSO o
(such és%l@ft’ﬁ@aﬂ dlwrersth sRNG 'b@ defifGe® llﬁi]'a:% hRERS VP e u}e’@electrodes even

cl oser to the tunnel portion 4 is better
such agavers: plawdrin slod fiwid channeb edsmuedistante frémtthe m)terrctgatlon kene. The

b8 SR PR fe AL o secedee betg . U
electrlédl@r}@ém‘;%ﬁhtﬁ% o?lt}?é%{tér?d%h chitifef Wlﬂ b@ézlﬂ hd abgriggld e Efg‘ftal to

usi'ng alternatively configured electro even such
noise rasos(asitotel qllasenddng rodchienfellamat intramsee). at some di st ance

from errogation zone. The
[0848] \X;alth reference once more to FIG. 1, electrode 124 is disposed for contact with

signa

fluid in conduit flow portion 112. Electrode 126 is disposed for contact with fluid in flow
portion 116. It is currently preferred for electrodes 124, 126 to also be carried on a surface of
interrogation layer 106, although other configurations are also workable. Note that an

interrogation layer, such as an alternative to illustrated single layer 106, may be made up from

11



current may be delivered fromfairly far away, but the
trade off is that at sone distance, the electrically
w0 e@bneesi ve nature of the extended channel w PCT/DS2P091002172
to deteriorate the signal to noise ratios (as total
cell sensing zone inpedance increases). [0048] Wth
a pluralief ef @be@ngooentivyes,tpotdaltially drrarededad dm@eseldhfé arsnore channel
di sposed for cont act Wltg fluid in cond

electroggs 1o @yirgle she ereiiFtsaes aobeinmne Bybsad ! {{ ol besifalcglectrodes 12,

126 ar%?fg %{elfle gdofpg)?s%' %%\%sgg ltéés f?lg_ezrglojggti%tlé bodeSa d’fnrag EBJggtrlrrnFse be made

refereren t@asstimaaredefectroies: rlogettaio rapbh?qeﬂbnsl @E‘s;grml pérewagbr 128 is placed
ot her configuratiaq

. s .are al Note that. a
into elpqtrieql Fsagmnmﬂpayeﬁl cIEREs L4 Rerapgiday Sintilus o the
sensor'lbbug Bl o 55 Rthén &ﬂﬁf&ﬁ%ﬁlgﬁg HERYndEr BBIASF E’llgftfréd%gq 24, 126 may

pl ur sub- conponeht yers, potentia
not be arasemge dltermativespmsablopmsors mandactivad nedording ¢o L‘ﬁdms ptiociples of
encircle the circunference of the tunnel .portion 114.
the insfat guRefe | InallSEp SHEL N atl%@earar%ecaogﬁ i sgvor 100 may be
used aQBRRT 'atsﬁnﬁl'lljéi&?elg&réd%%r 1&%&5@2&%@1&%69”6 and may
soneti ne e nm reference"to as sti nul at ed

0049]r BIdB< thidughes illabtrata ppkkanplagrensd, géngraly indicated at 132,
generator 128 is placed into electrical comunication

that mw bmmén@fé@mtﬁd@gcq@mgdﬁ@eqee Priciphgsaf the RiGeRAN IRMenfiem.uensor
132 1n¢lﬁd%shag%o§’8§1? 9{5 ctlﬁr%d fs{_rp \M:’%fetro t é Lro&%ﬁe\%l&[i élﬁ'us?rg{ehq{mtgét 1 %With
particudir@8éfRfinct fo BIGe 2 Ral By eneper32hey bergarded aBa uhddilayeedandwich
according to certain principles of the instant
mcludung\f@ﬁtqapgayer h34 firstrohannel éayeb h$6.duteerogaien laygsyl 38 second cap layer

ode i.n t S e |th

140, sGpREEANE=0oraE, B Ghnd N re P Y h o AT EieiBe Pt 46 ana v
cap layleP@4®] FI Gs 2 through 5 | I lustrate an exenpl ary

sensor, generally indicated at 132, that may be

dﬁﬂﬁﬂ]alélmﬁemlaaelcbxddqamgestcnn@reimqmtqokﬁmdplﬁés S)fchtuhmel elements

ntio Sensor es a porti

extend3bSTER theulieEPins e P ond 14, a5 ESubelER 5 PRt during
assembl oFb&asol 130V th particular reference to FIGs. 2 and 3,

sensor 132 may be regarded as a nulti-layer sandw ch
i {865 UdChannkl lager 13&matriopauntieB dlenfentsstS4cindiné) ad wgibas channel

e 0, TS S U0 SR B o v
136, ar{d)fﬂﬁlhhor%kaﬂ&?ﬁneb?‘éiﬁfcnﬁé@un Gssb b f({f‘é@ﬁsdrqg Chdfhnel element

0050] First cap layer 134 arrie unnel enment s
158 almﬁktéﬂﬁ thrSuglththeuhickhese bé oleminel lexdrdi3d, arfd fough atpbeion of a lumen
‘iahl ckness of the(ﬁ:ap | ayer 134, and function as
or fluidseargyipg RENdty gte légélﬁPP ghySeRselHt y of sensor 132.
] e t
a[gg% élglll%g r”a? r§f3§r]]t§grr1]éé§|a[[lﬁ+e?§l %&]‘%5%60 uﬁgf gnd]'ééctrlcally

condudtive Ristichts] Sdchoayckldcdviic 8 xbmxacts gbic@alghindtatddhit ¢ 6pemd safface
channel |ayer 136, and function as alignnent structure
electroged ﬁ@rgTH%@i alsmentst 169eand 162 £312nd hrgrgle theghiskaess of interrogation

layer 138, and function as alignment structure during assembly of sensor 132. The electrode
elements will be further detailed below, in connection with FIGs. 4 and 5.
[0053] Cap layer 140 carries tunnel elements 168, 170, 172, 174, and 176. All of

such tunnel elements extend through the thickness of cap layer 140. Tunnel elements 168 and
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158 al so extends through the thickness of channe
| ayer 136, and forns a portion of a lunen, or
WO bapd2@28T ryi ng conduit, extending through senBCF/UIRRA9/002172
[0052] Interrogation |layer 138 carries tunnel elenents
160 and 162, and electrically conductive el enents,
170 mgyibfuses! aslabighmiestadtructume dutisg gresnmbhl dfisensodildAt ddnmxt] element 172
surface el egtrode 166. R%unnel el ements, 16

164,
Servesgs g Si@@fjeewréﬁae PO GG OB fegard é%@e&Ptff“?ﬁeé’rpFB’&&ﬂ?é‘FF lumen
extendiQY & \.ﬂ%}ﬁh? aifdof poct T&ﬁme?élef’ﬂe &W‘W%&g§2§ %Sﬁqﬂﬁﬁn&%{ *NRE the

asse sensor 132. The e ectro enent s
lumenf arrd ihey beleseal ih aeridxetoanraw iarfluid samepleitioough the seh€es usihgandipplied
5. [0053] Cap layer 140 carries tunnel elenments 168,
vacuulyg - 172, 174, and 176. All of such tunnel elenents

i e
S{SB0CHIRYMICL 10, LBLEIGRS SlnGRPLIRISD 01T gl . 10,
192, 184ur1i96garas BETLA N of fudensnd] eledzentslesiael thedugivehé thlckhess of channel
serves as a san?le entrance port, and may be regarded
®

layer 14¢. {Tnangl glements 1 6%,d$0n 58?01%@ h&4 Mgy ussd avligngnanh pEirgre
during ﬁ&ﬁﬁ?%?gerégtzl%imﬁﬂﬁ{el &l ﬁf”éﬁ&t@él?é‘s 386 1956194, 196 and 198

cate wt used 1 n setl
1nd1v1dumll§1 iféim portious df thaﬂmlnen t:huemﬂxgg tﬁlb&gls §HmS@f 132si Tl@rﬁl’jre certaln of
i ed vacuum Channel |ayer 142 carries
tunneltefﬁwats BB 1590117%2 1%0196];82(1 198 may phw berrggardqdygs channel
clemerk92: 194, 196, and 198. Al of such tunnel elenents
extend through the thickness of channel |ayer 142.

Tmoss] ChArgie il er 1448arA&Oundd 2lenddifts 1604 20R)203€ 206 2982310, 212,
nment structure during assenbly of sensor 132

214, adeJ?a?ﬁel AB jof reeh wnng@lemags extend throuzh thethickigss ofahdnngdayer 144,

di vid
Tunnel Btk 400, LA BR Resed B el i dhring assembly
of senIr @BBNTEind} @lerdB®s 2089010,182, 2 wdand 396 ,1ncﬁ%qu§-l%8fd??ﬂYpomons of the

al so be regarded as channel elenents. [0055] Channel
lumen|extgading4lrough s¢rser 1 3dhnk¥ptablye emekel@nents 208 an@ L2 figREon as
h é E %%O 212, 214, and 216. Al of such tunne
chamnes RS ext end t hrough the thickness of channel |ayer

1[4)656]T@H51ﬁ4e1 Fﬁkym@&n%’&qum?&%len?&lﬂs 2@@26%2@14 B86, 228, and

used as al i gnitent structure during assenb sensor
230. AlBaf surbrweiel eleaatstext@O8hrangh thothrkn@shf chanheﬂ Iyer 146. Tunnel

a ortions of the |unmen extending
clemerty L%&%U 225 s edi5rg o Sligfant SR aring gSbly of
[ e &l
S e ARt S 153 BT 55 5hs K€ fumen
extendmhrcmgﬁ s&dor 132l andfthauafole, traynadbo bd eigarded asxhaindl elements.
rou h the thlckness of channel |ayer 146. Tunne
TunneLcF 233 gy 62919 udg@zn CeItn Q@@oql,lﬁysnﬁeto dacalgtagesimpinging radiation

into th@hﬂt&?@m}nﬁ)ﬁy@. &'"6r %&éﬁ&lﬁ%ﬁt@ﬂ%&%loﬁof particles flowing there-
through).

[0057] Cap layer 248 carries tunnel elements 232, 234, 236, 238, and 240. All of
such tunnel elements extend through the thickness of channel layer 146. Tunnel elements
232,234, 236, and 238 may be used as alignment structure during assembly of sensor 132.

Tunnel element 240 may sometimes be included for purpose similar to tunnel element 230.
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sensor 132. Tunnel elenents 226 and 228 individually

form channel portions of the |unmen extendi ng through
w@emwsoe62382, and therefore, may al so be regar dedI/as2009/002172

channel el ements. Tunnel el ement 230 may be included

in certain enbodiments to facilitate inpinging

r P8k Woth fefarencemow totldGs ofand &nnbpmgaté@ lgyerfIgB carries a plurality

of eleciI AT Uk s e Sl 108N eh et T2k G an Rl ERERS 250
1nclud33]%ctr1%§l400n2é%§s gehdthlly 3t cAd@at P4, o s@r%@ eleetB&s, such as surface

el enent s extend through the thickness of channel |ayer
electroti4d 66 Tlmg@ieraéj andedtscdl 32ntapBidrme péxt ofiadodB8tiomypdyaeble to place
used as ment .structure.during assenb of sensor
one orf557¢ clipiiall EPBHHEe STkl SHRITACLHEA R TaEarH it
mterro@h’ﬁ&f)&?cu?t'rﬂllsﬁ&seﬁ ‘éxfeﬁﬁﬁ% the ds@ﬁ@%’?t ThS gldsggég]ele\&ﬁd&l contacts
reference now to : , Interrogation |ayer
indicatt3 8t t&4 areecsnbgywkd tcainltetrfacefwmi acddge cahrhqctarclhnius:tmmmerclally

nts n [1y indicated at 25Q. uctlve
avaﬂa@F SRie e SH DL gFe§ frprnc migg, H&smrvact address
located th" e2Bed 1347, 164y AIREhySHE UacH ﬁlcﬁ?&/%’g SHGAvBSamtec.com.
surface el ectrode 166. I n general, an e ectrlca
cl®adctorhetimes, pariectfcabcammam actyi aomrmpmcaab éthtan qbécm@de disposed
re electrlcallz%ﬁonductlve el enent _ of

on the SRE 3idei0h IpEREAIOR VS biSr RPCEATBNE. i F Fﬁmtekq%r&@bwrtsw 252
commlﬁ+ ﬁHé WM i E:r% %gf%q sGh& a@étr(;d% ZtS.Qe éﬁﬁ&stgﬁes A-IIP ?Igﬁmcal contact

Ustrate trlc contacts i ndil cat
may camnmuhigatead ah elelctrb@er dispssediohhhanthedgee obmmﬂig@ﬁort lagtr 138. For
commercially avail abl e under part No. SEI-1 10-02-G~ S
exampls, §lecksicat euitach 296 RYMEIUBIF3{a§Q sstlga%@tgd; gleglaeree’$ hyoway el
Box 1147, New Al bany, IN 47151 and a meb
deaﬂaﬁggggg)ofMMM/santec com [0059] Sonetines,

ef0060) FICR! 18 eHb@E 20BN sEAekHuERNEe OF hild e%inllﬁln@ﬁeﬂéd@ﬂ@al via 260
di sposed on the sane side of interrogation |ayer 138

accordmtoe:ggwmmmc;phesmf@e presesit gvtentiom| .48t a pwmpel 114" is formed in

« bare SRTA, 1 110 B et R Ao N el B e o Bt e
substraé c@liffg hRERial s ROsat %sl}:ﬁtﬁr 132 ﬁfto ﬁ"leqam%fl 114'. FIG. 20 illustrates
|nterrogat|on | ayer 138 or exanple, electrica

subseq@@mﬂmntmecoodmhmum@tm@ ongo téleuq&lmratcbd)f@umltatmmﬁ' 258sing

AT Y N R SR

materi¥ll Brrd$&h é!@&tﬁ(:ﬁ'll__)n&)n'dﬁc&%r ¥i8hBo EHdt @&hﬁilﬁ‘ﬁca@s tfnl&ﬁglfi’ Hﬁ:stﬁﬁkness of
i nvention , a tunnel 114' is fornmed

the sulistnte lsydndOb'ate 106'. FIG 19 |IIustrates pr|nt|ng
C terial onpe side. of the substraje,
c@ﬁgﬂ \5} FYI‘E[F FI&FP ag‘l“B\R? ij&i ‘gtanle HicapeRntagiaay; fﬂi‘bftopﬁé‘ portion of
t Elirchity. - F R, LlebtiRhT &R 56P

in erro% ué{ [ ng m(%%e%rg? BRLO 1 he otﬁﬁ er Slﬁggggip {lh\é%lp'%értg%érp&ij acent
pins oﬂIBS edgecannedtor that glaceslsefidoo w32 45 cireuiowith @x feviuh édtertdghtion

An overl apping portion 246 of electrically conductive
circuitry. Such an arrangement may be used to electrically validate correct and operable
insertion of the sensor 132 into an interrogation device, for example.

[0062] Interrogation layer 138 also carries a plurality of tunnel elements, including

previously discussed alignment structures 160 and 162. Interrogation layer 138 also carries

an interrogation tunnel generally indicated at 264. Interrogation tunnel 264 is structured
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material forns an electrically conductive via 260 that
communi cates through the thickness of the substrate

wo a90en26286' . [ 0061] Wth reference again to FlECT/AS20a91002172
el ectrical contact may also forma portion of
interrogation circuitry. For exanple, electrical

simila@bm tppelddd in § I(ﬁsl aT]lmmb 864 ket Nhé@*ghalu]lgﬁﬁnﬁd@ﬁﬁémmﬂogatlon
electro\?ﬂe§ %ﬁﬁ %{e s ()%n qg 1edt ‘”i‘fé% Prat% ot it ?&éga ief éwe&ﬁbg lﬂle remaining

err Cl I'CUI

illustradéd ﬁﬁﬁﬁmtls E@Mlcbﬁlalp‘éﬁﬂltﬁﬁg fhidcdomirh@itationdetwl@dnechannel 158 and
correct and operable insertion of the sensor 132 into

Chaﬂnférl%lﬁ«tgr&eééé@l%h device, for exanple. [0062]

(RS PRl 7 oyt gedDbtel o P BiBetsgt alother

exemp?elr% gé}ﬁgf‘tgeﬁérElW Iddi&ﬁedla@ 08andlatlifdy bé HaRlifa@REd KRoIRYES certain
al so carries an interrogation tunnel generally

principlembfahe presertt im@ntion.nBenson g8 isoambadiereds PPpeitestip adapted to

electriciaglzl{ﬁt%yrég? EF%% r%%@l%opg}%ﬁg glpa?#gogpci:lplﬁ%:slé%q{ég? -Fr%ﬂcr%&rled similarly
to the &b&Li 88 A1 AR4te@ M FREOI. aV\ﬁth%PﬂlélﬁQ rEf%rérﬁ@ t@ e "7%@ 80fensor
interrogation layer 138. The remaining illustrated

280 mayubmmanAbSuiesl as afrhulitidlayérssapdwichtinélnding lcap thyer 282, channel layer

T T .
channd3fld ¥ferrbdaivh rléve?s elﬁﬁ g‘;ﬁéi‘lg%ﬂﬁ&i ﬁoﬂfthﬁ"mw&%lte‘g?éﬁpﬁlié&}frently

sensor, general’l catéd at 280, that may
prefermfmmﬁwlunmbldsub);ltxdter@Otﬁnomarmedwalrgnrade:q:)lqmnesnalénalhe

OB a0 il FRERT g h PG . 40 Fis dsordbly provided
to fac1ﬁ@r@4’l§nl‘f hp&tﬁl lzfy'eﬂ: #3Qubdehddas %@asg%g qgtﬁé §t%’f c%gnponent

e Cross-secti on | stra
layers Mid shlbp'@;litt:l C]hhﬁiel ekhehe 02 péranifsl fledd to’flawdn &dlseftét‘ﬁdmfec&SE 304
be manufactured as a nmulti-|layer sandw c

along a{m et puid senduis dhropgly thegpgtiedip %e]?ulg@helement 306 is adapted to
receivd Qgﬁ { tgtqg&l%g%hg%e({f a%}%&lclg P?&)‘ﬁ?hg#&%@é él%él% %ﬁrﬁ rimon tannel

elemerit nﬁdiédt&ggéﬂem’llﬁ APOBSFAIEid ¥t ©¥pirad ey el EXDI ( &f the pipette tip
Immterials, it is currentl% preferred to |]2({ ection

280, thém flowsahanerchennciodl 2 anshs H (e indiedtedjbyasoss 3k6 frd 316') before

r 0064] A plurality of tunnel elenents 292,
encou'g%gln %gé"lte 98, 300 are desirably provided to

f[0063] Aﬂéﬁﬂ&bl&l@@lﬁ%ﬁ%b HterkdiitibAY@In2] 308! RAPAbHA R ough channel
uri ng assenbl he stack of corrponent | ayers and

elemerg 38 as atdecatfdiafm'mw éPenEhid e@Rinues along chanmeti32asf indigated by

[ nd| cat ect| 0 n, or fl.ui
flow-ingsl oHREt el 328 RerBats S it
mterroéz@tﬁ)n' 1§yé}%|tt§goﬁt9ctrfﬁﬁ§id’ﬁuaﬁnél'élérﬁént 302" edY B of BRITAE n2 be

a particle becomng lodged in the interrogation tunne

appliedbtogpreximail nod 328 &g ge Hepagh-holat323D®. caBsaufleidifow threugh the pipette
i nspir d|nt |sta end 3%6(1) of t eplpettetl

. 280
tip’s 13 fo5HES Ry IoR BAFFANSY #pors an Asspgiation, &’1@6{102%3%%/”
functidtlds Q¥ adiiBs it ?t)icGatéh 8&51P5Bounts of fluid sample that overflows past stop

trigger electrodes. It is further within contemplation to include one or more structural fluid

termination element, such as a PTFE plug, or filter, film, that is effective to permit passage of
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encountering the filter. [0065] After flow ng through
interrogation tunnel 308, fluid flows through channe
web@aani25818 as indicated by arrow 320. Fl ui d PONUSI002602172
al ong channel 322 as indicated by flowindicating
arrow 324. The tunnel elenent 326 permts el ectrodes
gas, butawisteﬁb%yf flnide rSush dltuiid> stob @emnen? 86desvaldy mlt's;no'sedf inwisgbciation with

t fil lied
hote 38 R0RS1st Rk G tyic G omgneen AR OO Uir Fote-pipgi b
C e8] fals ek tfatevn HIGO Y9 RNk HE £1gmﬁieh€tuhha e?eﬁléﬁ{? 836 &%d 338 may

desired. A counter bore may be di sposed i n associ atl on
be inclideth spaske aﬁﬂg aloog hilerptth axis af a aibbombf matesial 340 1o dssist in alignment

catch ma ts of fluid.sanple that overflo
of CO%IF%% Eme’%t? ﬁg %}hé@%weaﬁ%gﬂéqogp%‘@ duEipE HBPIIGAtipR OR patterned
electn@é][}I &rabedven ﬁl@ﬂtb REH e @Jﬂa’fﬂ)ﬁl?%@ﬁefnlt' gtrrl%tﬁfl |I{1£8Eélgo be used

termnati on e enent, such as a PTFE
duringf askembliy lodithe ﬁnéMchcdf ilaserd © foanaiskngoa,sshiaky as a)bg&ae tip@80. The

i resist flow o fI uch fluid-stop ele
ribbonsdd) flaﬁ}r%re(ﬁ?nsgd ‘ﬁ 1§§§la@§ gﬁﬁt%ﬁe%lﬁweﬁﬁ lrs%d%l successive

oo e BRI BT .

compaRrtiZdd, lagdri $nokeoémporenakedlagerrnipbSitmeddh 331 teyedderocess

i ncl uded spaced apart al ongi a length axis of a ribbon
ahead gf tifpgt @ Wi-SERAleG GirmgsAssembly oéwr@ﬁﬁe rtltegpativslyp Hieesecessive

k | 4 u

groupse&e({&gﬁot%le%%( r?qum%%@% 13 ?é% Flt{): g pgﬁ@geng g}%[s 118 ribbon, on-the-
ﬂy,eéeljmﬁbmd&sémblp@ﬁﬂ%&ns&ert ain alignment structure

may al so be used during assenbly of the sandwi ch of

Eiﬁé?lsht peyrpmly preferedmangfgeturiag paoqﬁsqo &ibben B# is280spooled to
rate

send “&Eﬂl BlRR B At b ffen st L sl g e Rl BRe rivbon,
then rd-§ifoléd r %?@@d IRR8édondlsRpIribbsh 34008 @@mh%@%@o@i'@ print

and is exenplary of a conponentized | ayer
electrieal refroments @Izév@ dtkey stderrdyhdubban, thea respeoled &ir-staagee diinally, the

roce of .tinme, and un-s l.ed durin
fully fpBEERTRd TRy Slittial i afglh uineoat dhtus heceli i mpulacturing
procesS @YRAAEME Sl Qay&! ﬁmkﬁ)seﬁ%}‘s bet @RRLd, s WRthth contemplation to
substrat e, sucK as the ribbon, on-théfly, e.g. JUS?

apply @lﬁlelﬁctrmal alsmentslcyarmg atshtgleselmsmcﬂmg[aﬁid@éf kpdaling operation (e.g. using

nt referred manuf a t [opess, ri.bbgn
simultFEo S isS o Hae - EHE PRI RS AR SORANE |G senerally
cured Ea*i‘ ?etastatg%fn%%e lleg): Mrotéga?% hﬁnﬁ one side of the

bon, then ool e ora . I'n a second st ep,

r [mb&hv\aﬁoref@ezagaiom mrFISBpo@hmﬂl@ Onterrogdtionl 18wdr 286 @hrries a
el epents on the other side of the ribbon, then
plurall%ofgeé%n@qjlyf(‘@pdgqtb/p§éeéneqi$ 2 quyangpq},g_n ] gptﬁe}n disposed on each of its

sides. g:%gggz{}ﬁg'élég rl{:zﬁ%gﬁta?tfs 1%4% o rxllgd A9R¢L Brotimai gﬁ% in registration

Tee o-reel manu urirng p OCGSS

to be ekb@seﬂlﬂytdxke@ylﬁfg ﬁ@ﬁ%ll@%e?@ﬁtﬁ@k%ro%apﬁdge&ﬂ' chhrnel fayer 284 (see
w thin contenplation to apply the electrical elenents
also Flgy /) n flegtricaheprdaqi 344 semmunicaiasdhiosgk plsetricalgvie 346 4e jusmper

elemelgte%g'ang %ﬁerrllthough electrical via 350 to electrical contact 352. Similar to jumper

element 262 on layer 138, such an arrangement permits verification of proper registration of

the sensor 280 with respect to an interrogation device.
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si mul t aneous-si des or staggered-side printing). The
el ectrically conductive "ink" is generally cured (at
WO e@9t124267 somre degree) prior to back side pri nPCTES2009/002172
[0068] Wth reference nowto FIGs. 9 and 10,
interrogation |ayer 286 carries a plurality of
e[0969] Tbalirtgrregatido ctrnineb3@8 snfonhed 250 interraga it elcﬂ:na)de 356 and

pat.tern di sposed on each of its sides. For exa
interragARR FIRGEPIeCOR AE PEPIIFAAO AhesubiiE @g Toger 5&1{; PrBYs arﬁm electrode 360
is dispoBi B48nialt ﬂ@iﬂ'xﬁ ChatinePBo4. OStk?t%uf% Qg &Y 3@%35‘3{1} hd49d to contact
proxi mal I'y beyond the proxi nal ge of channe ayer
fluid i@ Sldal(rsbél &l Bogder Gecﬁ¢desaéémdl3©élar$mspmﬂ t(Sédhtact ﬂuld in channel

0 n tes t hrou electrical via 346
318. e Sdosama eFWgR’YFﬂ o) ﬁﬁctéh%@irwa'c%ﬁaﬁws feggh af known

locatidfl 1RGh sé}@brmﬁt%& is32 eleShrfthl BEndi ShayFEREEnifEBAN LR Such
on layer 138, such an arrangenBnt pérmts verification
electronifes,plnd[ae]hanmmsugrmi {(eom 1mfpedid]&e)smsiferus2&@s atridper esqiac tlata

to an interrogation device. 69] The interrogation
collectigfh GBS FpEPULIYT &Fh?édaf&ra%POSFnt é&ggﬁr %qttﬂﬁleéﬁ%éﬁ? eqagcontact

(ihro B S 2R AP DI P Eah LERRCPS: BHERRR 10Bd5 bpbeR downsiream

along thesposed ltmer,dntladingfal pordon of etaan¢le22 36 cabitthengfoat prbvide a

el ectrode 362 is disposed to contact, fluid in channe
secondgsignal fndigafine the agtvabeies flumisonin fudls sigazlean bs peedk dor gxample, as

h e t

a signd 1080 cqlipelolf 2ol R Comit o ity & o R0 FRD spiration
of a kilovawollme detvisenigenérardsfgsasigh8llocdtiudls. i s, an

el ectrical signal nmay be nonitored bet ween such

el0820} Haether expanplarytsangs. gamerallynedicqted gt 380xthad ey &F
manu 0SS B PR TR Bl el pios 1
througﬁaa ISensirB0S e niudtila e AR filtn §ANdRUET) iRIRTiA %1@ B$&)382, channel

fluid flowing in channel 322. Electrode 368 is

layer ﬁﬁsmemad er B¥nehanoeldaydn & 88 carslmap dayien AR0:,

BT ERE 196 i e-BResrp i ShivgheRE iFfReonFRgrng. meluding:
ahgnnfe'n%‘iu%n@l%@@ﬁ anP9oh s%hﬁb%rlﬁ%%e ekeilal e QIR PinBowa®S; and

a signal to stop collection of ‘data, or in conbination’
vent opxmngsa4(1§)tmdt40§| g]mpl laydr 390 alsofcgrrien amlmmhtyarf thfough-#mothickness

vol.u bet ener a tri sj gnal. | ocati ans.
elemelrt&d*?g"fldwﬁo% %& b ‘@54 Y m@eﬁwafquompea%adow 408.

a arcTallN

ofo0BP oLl |5 resemﬁ‘l.%ﬁﬁ?f AEGRRP IS LA
includEigC—BhgnlﬂedI hlrﬂwgifﬂll)éhndgd Dscitand8Cel¢rmeras Aid, td1basrer 4 18 iflnid via 420;

fil msandw ch, includin cap | ayer 382, channel Iayer
and eleggrical Pﬁ@r&cr@@ BRdY 23 8 hayms! lapiamiRs alsongastiessppluraliiy of through-

the- thl‘ré)?rgers%1 ?l?éﬁ{/eno > Q-\ H{rdg%g é]ngnﬁgg?tﬁlﬂ% Is Eﬁ?ar}%al{fé ERarfhel elements 428 and

ness el ements
430; ahdeletidicalcionabdiwnreRtowUsael s 392 and 394; sanpl e
orifice 396, electrical connection w ndow 398, and
v[&ﬁ%b@é@‘rqgggomweramﬁ apgries Talyraliy ef theoehaths dhigkmess elsments,
1nclud1ng allign?rlxéntt ¥unnels J}r ougll-:;%;h ghatnpxlelc ment 438; fluid vias 440, 441, and 442;
and interrogation tunnel 444. A screen element 446 is illustrated in position to block passage
of undesirably large-sized particles through fluid via 440 (see FIGs. 12 and 14). Electrical

contact elements 164 are carried on both sides of layer 386. Note that interrogation electrodes
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el ements, including: alignment tunnels 404 and 406;
and el ectrical connection wi ndow 408. [0072] Channe
wo ayen284 carries a plurality of through-the-pti/tkwese02172
el enents, including: alignnment tunnels 410 and 412;
channel el enments 414, 416, and 418; fluid via 420; and
448 angl| 456tare Cpulleddrmgk¢ froanthiintemogatin tuigieh Atk | Therpfore, 3B8particle
of thr t hi cknes

| h .
inerregp i firon Sh el PTssibgfindaiiinig Ge abaAngHige psrated i
FIG. 6CR&diRtalB/ &Hﬁﬁétﬁe%&ﬂﬁcﬁ'ﬁ@d b?nﬂeﬁégﬁi‘ﬁbﬁ 152k 386 1nclu3§18e6contact

connecti on wi ndow 432. [0073] Interrogation |ayer
electroglgs mdecates] q@lléﬁalmtquspg@ﬁon tlectoeies B8 anth i sk rstismil gk e plentrades 452

| ud 34 and, 436 |
and 447 fias gniter AP, AU A ond HimB et 462nq
Fmenr ogahi et SR8 ﬁ{stﬂéﬁlveﬁt]&%&%m& L&RERSd A*BrthSin inexpensive

ustrate in position to bl ock passage of
partlclg selssi cabpgnehbfogaiss mzaadhsptasableahmsﬁlhhsans@’rcabhhle of perdorming

.440 | Gg. 12 d,14).. El cal act el nts
electid gypddhess s oAl WoPIP Gl eE ) d3téifop S3denaingite Thp dtethod
mcludwﬁ@em@édnguctﬁle%k @fé@ﬁé&é&na}wﬁ%ﬁ% Sont glshsﬁﬁ'?@@@ indicated

fromthe lnterrogatlontunne refore
generaflgat #00 @ FIGL é7). olgat)pmabbonk lrmiudnﬁ aselveBil BB Clilsride solution, such

os DunopS b ABASKL I Beir ot ARSI VRt B BEPr sy Ide web a

http://Wtc[@%ﬂéd?ﬂ/M@Wén mbﬁ%lﬁﬁsor%@fﬂ%ﬁbl.§hﬁc RS Srintable
rndicated a ;L nterrogatl 48 and

electridBly; contliativie atleschre hedi tablrofeem Avhdacih 4 Bethnblok@giaving a web site
| ectrodes 456, 458, and 460; and junper el enment 462.

bcmef@@iﬂ?ﬂEW@Uégﬁéﬂiiﬁﬁhﬁﬁélinstant i nvention provides a
d ti I e -
TBOPSFC OO MISLABREIZIERRG' b e SRDTPBepugpremes
conduéiﬁil@&i)écﬁl@ﬂly Rehd@itive Rgcdl BLCthE ifiont AMBEIBHR sRRS 88 a thin film
particle (or biological cell) detection and anal ysis.

substrape, to denieﬁ'@g@p@glamrdI@iSdﬂﬂj}g cugaetlpcpiefesred sbstrate is made from a

potym ) SELRLER AT LG 5048 Fin BB (ol
8 as / lj iv
ekl posh gl e Ao 120, b iR

traces tgrasubsirate o Litte resplutien wih Ipdintsidadeatodesits similar to that obtamed using

comverfirBre N S RS T B smaping af §apere possible. I

is gene@él dﬁréfeﬁ%ﬁ ltiat GABGULHGI s}éﬁ‘mhg kst &rs@naﬁ}éﬁkﬂaﬁm ?rrfnﬁ P most
ctive Technol ogi es, having site |l ocated at

apphaﬁmmp / I www, conduct i vet ech. com [0075] Conventi ona

S printing techniques may be used to print
dﬁf’f@r/ﬁ SaM AT irEn eriatipg ptogr:ws B Pridang pLibe somdctive

inks in:agﬁl{{)er ”?gre%}gécpgenp&% g?xﬁy ggg&:' i aham) tf)tl?zﬁ%sed in

n interrogati e cur en
many gppltaions, dnslubﬁigrshtrt%pmﬁtmmd/e n’iefchmeaspaaﬁy fREureAbRIs Iaa;breen that
sych as polyester. is also within contenplation to
acts asian BEEANYF aPlihg péfs%rptt@ |bp REntedpScresn mgshmpaterinla m&mtm@al wire,

polyestet! Ghd %an?rbtl'l&“f)ol}%erp r Tﬂé s&lg&lddes rgb@ rlzl% X k}xg\?fn %%@H Ievfe e,

number of woven "threads"/inch (each "thread" in an exemplary screen is a thin wire with
~1mil dia). Ink fills the screen surface, and its viscosity limits flow through the screen. The

screen is brought into contact with the substrate and ink is pressed with a squeegee through
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traces to a substrate. Line resolution with printed

el ectrodes is simlar to that obtained using
w@ovgen2sonal printed circuit technol ogy. Li nep@u/tis1e89/002172

and spacing of 0.2 nmare possible. It is generally

preferred that width and spacing not be smaller than

the scrgersontmthesubsisate- dppresn firknesy drweling the Hueresoakihe
electrlgaqfé/ dp%ﬂfl&!t{\%t( r?}l% g%:éﬁlsof e fi%jda Led rU%itfélﬂgtrQJe thn:ﬁness is
conduc S y pre

rve a curren érred sen

desiralsle ipeleeidnic ptiftinginerBmsonsSman adsaldnlotthifoiatelét®®aid Behavior.
nﬁa Ilcatlons |nclud|ng shirt printing. A
0TI ﬁé@qnflis eracesscd s follvas A peepriatad pavgm @@gzsnvs& ofthe

desxred n}%gaﬂrlg%;/ee lap/out i hﬁﬁc@c?{)\t?ﬁ? rargc}e%n mes rtlllag {hgs beeifpgg ﬁxgﬁ{gﬁ w1th a photo-

ncl WTre,

curabl@hme fTHé@cW’éﬁ lafd meke aﬁe%x@@ﬁbdi@SUV emlghu cliffig thek AR thEREdAS
val ue, i.e, nunmber of woven "threads'Vinch (each

exposed; tartkexbighti fn afvash éWEJ heprogs bb@hed By @betrnask (Wierraetal trace paitern)

are"oggrBlt uithE Sirea T g ek ST e R il pgeed. and
obstrubtSh® 6w Ttink ﬂ&@ng?@l@tp@lﬁhn%“ﬁkﬁeﬁsh errfetsbfeteﬁ @ﬁa@ Wl@uéeﬂ"inulﬁp]e

pressed with a squeegee rought he screen onto
times.substrate. The screen thickness determi nes the

t ness. of ctrical opductjve (typical

DI EqR Y P b o b i tpos v shithls Rned gmployed t
draw ih® t}ﬁi&%hr A&tBcdINiRI8 ‘f'ﬁaﬂ(@ R fPorRtd Bhé RS AE] %Bh&‘&ﬁoﬁmwacuum

result” in nonuniform el ectronic behavior. [0077]

may opteanglin be spplicdde siswst the inkdldwtsough cpxreecprmmteeuia pAt;Ioecrus backmg

S HE S S COE U SRR B 5
reduce%@f&s‘?@&ﬁﬁ%ﬁng Skink The. fﬁ)Wse(ﬁfb %H hdReK PREBERAS %qat%]l‘gal can be

, curing the ink in the areas exposed to t
held in c;oglhatct wlith assuppai setfass, duting paingag ukihg ckainbpreshiee (mmskon),

clectrig Shasgp S0 ROISV A TRPEEHA A HRIHY 1 RE B! FaSie fechmies
bﬂrOﬁ‘f#]eﬂ oA aORS E&{#@Btl&&? a{ult%tgé %érgél e%t%h&%?nt may be

nt'i Nng process he screen may

used it lhmpSoceEsO@ﬁﬁ]nt EhpirlchBy yorfucaos Slebt@dd&q%ﬂefd@%nl d’ﬁﬁbéﬂﬂﬁe Through-
the substrate surface may be enpl oyed to draw ink
vias arg gpigensly doillediwitlealasgs @Eh@'egfhﬁhmécw be lopmed gsibg ekber gshniques

such a?lNﬁﬁtar\iéaq%J degg{c’énsr[%é[ (g P X@ﬁ#ﬁ rrog%) { H?egaclat!:g Prl E,eg panels (e.g.

discrete Il@gth% QN b nfdae korgorwatie¢d l&&ex{} 34h b@dr@écﬁ&lﬁﬁ e8¢h pi& step in an
side of the substrate opposite the printed surface to

mdustraadzd&‘e@ §ﬁﬂlem@@m§emb%1@11@slﬂllﬁi withLh\elightg Sefeen rpkmtlhgtfor hlgh volume
h t he .v teri can

manufic il SN RER i Gt bR ol 1o b Fee bt P ishis g

nonexdl&divdy m&ﬂi%&%ﬁﬁﬂé’éﬁ &)%é&higon) el ectrical charge
(static) esive tapes, or a variety of nechanical

c[@ﬂf&(b]cwnlherchmnqg 8gain t@BK@] 1 7, a compenared langthvefiinieoogation
ribbon mayqbrga&nesdpo% ¥ (g]m I?’er:fejl Qt%)ngftﬁeq léltiltg)sggt%t%tﬁg n(t))tealready componentized,
elements may be printed, and channels, tunnels, vias, etc. as required may be formed or
applied at processing stations 472 and 474. A currently preferred substrate for an
interrogation ribbon includes Melinex 342, from Dupont Teijin Films, having a place of

business located at 3600 Discovery Dr., Hopewell, VA 23860, and a web site address of
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used in the process to print electrically conductive
el ectrode patterns on a substrate. Throughvias are
w@eowaen2by drilled with a [ aser (al though theyPCHIS1969/002172
formed using other techniques such as with a water
jet, steel rule die, punch dies, and rotary dies,
WWW. @tnpn}teu ipfilms.eempén @psrabl@ tglckd¢5§ ¢angedn Iﬁérngfph@besubﬁ@t@materlal
ﬁ gqg nt i ze b 9@ e d| fter each
in curgpily prely 8‘ Seﬂs"éfﬁ‘s W ‘?‘r QB E5 & 288 O OdPMnt ed i nks
- af088ELASbBYN LT chvhrlel Eal%r subsirA82 784 éatm&goﬁ Riel BYGNIf ribbon 476 is
vol une manufacturing can occur in a web-type, rol
not cofnppnerttizod, chheedl clepruits, ype, wpptls.cae.i mag be fmedel apracebsng

.1 ned udi reel.-to-r rr0cessi n 0080
satior A, A o P R ST e i) b g bbon 482
is not !:(ﬁﬁ?(hfeﬁﬁ?éd BRarinkPOeRABYVIRE tifliet OR!, Gthy HeXBkh&Eht AfiBcessing
he substrate 468 is not already cofponenti zed,
stationed &rerhannetdgydve syphi astdd @ ,and 482 aryrieshade from rsehdar nategals. A

currenfly §iei@3rd R biTENe ra gy 19 afhes BLIq B Fied Acare, 20445 tape,

avallalﬁH kﬁ%txﬁ AllRedi®s FReArBH q{arvﬁ%aat 1519& 61’ tRRRsd IBG:J&H&I §§4dﬁéaﬁ§ Run Rd.,
from Dupont Teijin havi ng a pl ace of

Glen R‘m:k; PAdS3Rbcatledvelt si@GEdrdss o€ aver. ydl[alswesrlehfraeﬁeddm XA operable

thickngis et Sﬂ%afpgg?th# e g{ﬁ‘?ﬁsfi&h"b%{’eaﬂrf E ik fasys is between

about 6@@%%1 il 6 51! Ghps HAls SHP BPetd%n"tBiPe%[ 4?8'8, T ‘21'98, %@tzl%,
preferred sensors IS between about O nmm and 0.

respectively] 0081] A ribbon of channel [ayer substrate 476 i s

carried on reel 478. |If ribbon 476 is
cORBhArthbea of cemanpmtized explayer, 4%i lagam@@ RA&Ed 498{ A currently

BB PEH 1 RESHE5PL DY LAY SR T P e

Films,#@4inglaf pladetdTdasth lbsatédht I000IDBEIVeZBfl, HEPEWIEIVA 23860, and a
el enents, vias, tunnels, etc., may be forned at a

web sifsy asidess pﬁw dupaites Bs‘llm@waﬁh éin apgyeblasthinkepssaengerie filmgfor such
nl ar terlals urrent,
substrif B ALC BT 8ER ) P R0 BTt P b 30 mom. 1
r1bb0nd®'6tib ﬁotspréﬂ‘ébrfb‘aﬁ‘e@r(@orﬂgéﬂéﬁ&&i)&o iRhdd B hecesé@Pelements, one or
Adhesi ves Resear ch, haV|ng a pl ace of business | ocat ed
more pipcesoiog SEkksmRube Reertedinghe ReskfacAng paRcEss andidispased upstream

Site. esi vesres er abl e
of the Sy ABELTR Bk o PGS BrerR Rk a0 TP B £,
conten%lﬁt'i(ﬁﬂt‘hhﬁ’aﬂé‘f&fr %515 ﬁg'eﬁﬁm&may 8ls® %& \Aﬁﬁlﬂsd&tl@ Mdeoofoa?smor opposite

} | Tners are spool ed onto reels 8,
cap laybg 996 492g sabsdaml@ldy theempeqiroeesh grraj o8} 1lmstratb6:ﬁ<pr layer 496.
onent| d cap.| r..496.is carried on reel 498, )
AltemG Y Aot ARSIEER i Pl 7 agiterest Brae SRR sisseennpplin FIG.
f

s B S I S 8 RS B o
using sﬁ)lbst,ratHﬂ'pseaMahbn utfl@ty&)&6 (ndiaithhabsenedys ard them chaii@&d (e.g. d1e cut,

dupo tte| infilnms.comAn oper abl hi ckness
sheare& Q:%V\gegaﬁat? Je§ Q& |l]aser etc.), frompsandww% rEbbon 504 w1th processing

utility 506. Sensors may be deposited into a container 508, and waste ribbon 504 can be
wound onto reel 510. .
[0083] While the invention has been described in particular with reference to certain

illustrated embodiments, such is not intended to limit the scope of the invention. The present
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substrate material in currently preferred sensors is
bet ween about 0.03 mmand 0.30 nm If ribbon 496 is
wmoeioopeest abri cat ed (conponenti zed) to incl udeP@©S2009/002172
necessary el enents, one or nore processing utility may
be inserted in the manufacturing process and di sposed
inventupsiag berembodiké is athdmp}:hl-ftcoﬁmas: wiithguipdepahingdrdreiits spirit or

raII lnd cate It is within contenplation
essendfi] fardiipts. Eaperayar. S BHURCHA R oh bR B A oertzin
pr1ncq§l'e9 6f fk 1ﬁ’st§r§ TRnti8RBY ?)hhﬁng BRe bAY¥Se égérlé’é‘\ﬂ%nductlve element on

substantially the sahe process arrangenent l'ustrate
any twoosurfaagserf a4@6ltiladletr erim &ilinasseymblamderesoriel dfubé thi fthns (not

FIl. 17, di.screte substrate ( ment in
necessl@r@ ong) Ofrf%ma’étesﬁafw éanta{nscfesgﬁw#@ w@é@aﬁmm HENQto
neces AR BT Vb A S AR 8RRl e porict

detectmnezohb)s rOpezativ echbpdingentiney bu fabr&hteel rbgdxmilhg ofe pﬁfn@t@ d
et or | aser from sandw ch ri bbon 504

by wat er
electrlﬁ%lwoglflae beesslemgenttaniq We%ezle §€ﬁ9§8 05 ayFT Ba Huhayrahin film

bR Whde 6ROL AN Bis (A%
el BRSO s AAESHEY 'Y BRERAIE 8D g 1 mor
electrdaepoorigins aistnatl throupkkhblediol ﬂmd/mt;iassr thtertraght Arcefcrable
illustrated enbodi nents, such is not intended to limt

emb@lﬁ!@ﬂ%@é}b alspbe dahgicaed dpnrinting pRE op roseAlestrigalix caduptiye element,
onto opg s@ljf%bt%gh ?gel ﬁrrp%(ﬂx‘i&gﬁéfs a:@ﬁrfﬁ 111 ‘t"ha&l grgcg% egratcféfelé 1or(Ii gﬁr?er tth u%h-hole

and digpeaing Jea@ﬂ@%ﬂdﬂiﬂﬁ&tﬁvemtﬂ@de bahhd esgosiie side or diermu& ¢hrough-hole.
certaln principles of the instant invention by

pl08#] Hds Brtheppvithisy congiraplation k lrnylué@ﬁaa@dueie@treqaélwnnductwe

e A0 S50 Ry AR i
conjuﬂchﬁn pﬁtHﬁrﬁﬂmgrwéi:}rl@%}tc@hd\ﬁ:t@e%[@xllént(ts 619’slﬂ:h'1rh@xlr8gatlon” layer, as
ut not necessarily, with a dianmeter |ess

pically,
descrlbﬂﬁéwr%lb@@tw@ Amegerdtde embadignend maassotterfobridat¢d asa 3 layer

RN A SR GRE R LA B
condu€PRAIGhEME dRHEIFRMN HRELO Bthe HOSSLr RS oft %Bﬁf"éi@escﬁcf tRe det]gctlon

| ayer of a nultilayer thin filmassenbly where one o
zone. {meertan pases,|the flgidathaned e savbd foymad hayga hoh ambosrwig,tdehmque in

ans o S b B SR B M A sy

also befBALAER B% c@iﬁﬁm% Snd§ théR \}do‘?t%r?gf tﬁé{ ap(g\}en&llséwsegr@(e@g ary
nore electrically conductl el ement, onto one surface

structures, thdalso mcillldmg/omef lagertiaivingfd tigidttody (likecthe dgisctéon molded

det ctlon Z t.hr ough- and di sposing at |eas
substogi o BB b PO ol AR PG G0 o OIS SBGTRREN B Heci g fim layers.

floeBs) T%Qfég@ tllipéie%crlf)&pdéﬁﬂ)odlﬁ}ehtg afnjfj{ot e(,ro %ﬂd%:léd%s illustrative and

contenplation to inc rin
not resmxndflec tTihe 8 c@lecofahé (s entivh Qﬁﬂdl@ﬁte@ ey meCaffjthd@l di@ifRrather than by
sing . a simlar nmultilayer construction (possibly in
the foregm}l& Hescrighomd AH cpangrsiviiyclererae witdin 1h9 neesmingeandvange of

equlva?én‘é%mh(esclal%g aE‘J]t% beI é?ﬁl%‘%e%gva\}tthmr{hexlr S ope as
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descri bed herei n-above). An operabl e enbodi nent may
al so be fabricated as a 3 |layer structure (the center
woe@p@oaoi2sai ni ng a t hrough-hol e defining a det eRCT/082009/002172
zone) with printed conductive el enments di sposed on
either of the two surfaces on both sides of the
detection zone. In certai€Claimses, the fluid channels
can be forned using a hot enbossing technique in any
of the layers. The layers may be hot |am nated
What jsQ@8hRENs: Wor kabl e enbodi ments may al so be fabricated
— Dby conbining one or nore portion of the
above- di method ot rearerfpdtaning s trricrofluidéssenan g cahpsing:
. d.ncl ydi one | ayer having a rigid body (like the
p“““#?ﬁ%ﬂ??gﬂnﬁﬁvﬂ ssubstrate of pipette tip 280). The
. b . Chim i .
applyil SleC RO cRMicft Uy By a5 BPEnBL BB S ol s of s
asubstrate he faronatilebst ege elsctrddeulispoatd vreeahdideodf said substrate; and
.restrictjve. The scope of the invention is indicated
ﬁ“““%%a?Wﬁéébﬁﬁﬁﬁéﬂ36W§#ﬂ§’?%?%%?-than by the foregoing
descri . , i€ i.L:bin. t he meani ng
a%d raﬁggggpmékﬁfég n??lo '%EgﬂgﬁgPﬁ%th "to be
formirgndircattefdrmingtiontati3gas elsatn@ely@oaimsni¥ialg exsensloak 6B thdividual ones
1. A npethod for manufacturing a mcrofluidic sensor,

coiisid eesiipdeprang Hnglg sideradispidrsubsirates gt lepgitane cappityomyng

. | g . . : e
L5485 RS B Sy
| esisitoside oF el katsieract, 5 029 Gf N eRaG{taly 66mAfunfatlifl via.

substrate; and forming a tunnel through said thin film
stibst r Ahemethodpseordinge ¢lawmclo feithey compebiagm 1, furt her

. i,Sh.nd: rmng cireuit-form. ont act S .

saveri GO TR S8 Q5T P A PP 00 Sl pose e
ogtRfnélfel&ném agloRtdAOWRE sai@irst chhitel Bayst £ flRfd &dhsunication
substrate, at |east one circuit-formng contact being

dihspedeaid thnedlect ri cal conmmunication with an
.el ectrode, carried on the.op i,te side of.said .
adheriiy E§3ooR Ehaft IS oo G R IR M Gt g to dispose
Vi Secord clldi@enBEMLR RESPAtEd WothtsRideddrd chanhdINAyRe or fluid
conprising: adhering a first channel layer in
r e inigatianthegugh setdetunihel @ndividitan! rsbehtanaeleel¢rpent; and

. di spose a first channel el enment associat with said

aisposfiep LR E B gl B FHESFeIe o AR Gas BT Bag T
Séafnd|WEMednt, Afdhering a second channel [ayer in
registration with the other side of said substrate to

disposttigspwsendelseomiedaniinedaikiubseate tasswadt dluedi flaiving iaahid second

secon hannel |ayer for fluid
channel element.

4. The method according to claim 3, further comprising:

disposing a third electrode for contact with fluid flowing between said first electrode and said
second electrode; and

configuring said first electrode and said second electrode in harmony with a respective local
portion of respective associated channel elements effective to dispose a surface area,
sized in excess of about 5 mm’, of each such electrode for contact with fluid flowing

through said channel portion.
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comuni cation through said tunnel and with said first

channel el enent; and disposing a first el ectrode
w@arpiiadsby said substrate to contact fluid flPel/ns2009002172

said first channel elenent; and di sposing a second

el ectrode carried by said substrate to contact fluid

f5 owi ngh¢ metwidaiceerdongdo chamnb furthesgemprising: The net hod

o T P B Vb g SRR R S BT e e

SaidsdcbhSbietir§4d r ode and sai d second el ectrode; and
configuring said first electrode and said second
eb.ect rlihl@meﬁmkiaacm}ﬂylngmal@ ¥ é@rrﬂmtcpwnlsmgal portion

configfing, SRS i e ai] Mg P o 1" GRBLES BIPeIBb( copperale with a
"‘[Iﬁgno@f)f SRCHY IﬁHl‘%rbhﬁh@él te[é?x‘f’e?lt EaECtRRNb §€1t1n1%FeBtrch1H'§I oEiased

wi ng through said channel portion.5.
amlmmgan@ oia khawmvdlunfenfifhed wetbrepid snscg d| S posu ng a

fgurt ﬁlech1 de fgr conlact h fluid flown
bt weehieTRHopiAFeirdndR clate Lt SPRPESDEN
conﬁgﬁﬁ%&l@@t@@des CduritR&alBirithoai6@4s8iRY palenl Fiellive tof pHr&etection
conprising: configuring el ectrodes, during sa
pfvﬁ fmlgm@ intictimgsyrival of aphiid eare-fiospaschova pnwpmlatseld sensor.
ortion of qne or nore annel el enent
St oot ThomelR el G el ca S M Ama T Reer T ogat | on

conﬁg&fln%ellé&%s VAR i#FEsaff pridiiH dprl%etsg' iR @'ﬂtt%@%twg to pefiit particle
t hod accordlng to cIa|n13 further conprising:

cdm:fqt@u nn Ay irgérecgatiodesne dqzmpngng adid tymieht i ng process,
[ tter ffective t erm det ect.ion of a signa
(‘?ldl caﬁ“n@e&%" iagerdme g qullg‘in YARFE SPMBHEINGE a known
dlSpOSHl%sd thirf Qlécﬂo&ﬁfcﬁt cBBREOWith Fruid HEw &We&%ﬁgﬂfspglg&gode and said

clfaim 3, further conprising: configuring electrode
dmcmngdeanﬂkpamhtlng process, in a pattern effectlve
permt Partlcle detection in an interro

at
dISPOSB’(SrFﬁ’rdi ﬂé‘}fﬁﬁ eiPde pRtisam of @aldﬁﬁén‘?’rét‘ﬁb@labﬁ%légﬂﬂ Ve qrepletely along

rd
S 2ihethof fid s UHRL L% Pﬁ%ﬁ%“ﬁm&“‘sﬂ%men sai d
fi0.st Ehemtethodaceordingao dlas@c) fightied es:tnpﬁﬁag and
di sp 03|n? said third el ectrode upstream of said tunne
€

disposingthird glectrpdg fprcpaiast wishbiuet Boyying bshyeantaid férﬁgt:lﬁctmde and said
%%h&uiaé&qxﬁl gefrode before flowing into said tunne

disposing said third electrode downstream of said tunnel such that fluid flows completely

along the length of said third electrode before contacting said second electrode.
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10. The method according to claim3, further
conprising: disposing a third el ectrode for contact
wowaob/1td2e7 d f1 owi ng between said first el ectr OPET/ERZN09/002172
sai d second el ectrode; and di sposing said third
el ectrode downstream of said tunnel such that fluid
fllows Adnghed &rymanudzrguninga maigeyer apicedluglie Rensgr, comprising:
. electro before contacti sai d. seco el ectr.ode. 11,
providRe LB BFa5GS oF SRR hOR REG g SRiRE ol ateasta
SEREE&dp laga@N P First cR&linePlag¥i, dh NeRoddtioh ddyiet,Yan@fa dedRY ¢hafhel layer;
material configured to permt their stacking to form
stacking andecpeperativély gdhertng sad/layers to formsan integrated muliilayer sandwich,
inﬁggﬁpgation | ayer, and a second channel | ayer;
S acﬁlhg and cooperatively adhering said |ayers to
f QA0 chdtn8Dladdredriaslal plhAYeS ofSmiltiaghel e BispSRbdpaced
first channel layer carries a plurality of first
channetpagt dongn endihaaxdseldsagbarse dhanpakleyert ong a | engt h

is. of saj.d first ch | .l . said int ti
RS oy oty P rar T Ehine i eilh ARG 5G4 apar
spaced|gR@k lendtPHds 8f éa@d‘ﬁitéh&%éki%n%fyeﬁ%g i nterrogation
| ayer; and said second channel |ayer carries a

plag seicond clenneldeyardanies mmdirabihyerfeetcenddihapod etensgécdidposed
apart along a |length axis of said second channel

[ Byer : SPERCHRR 0T SR L eb R Eat Sne, A frier
sensorgnhgfsai d sandwi ch such that each separated

sensor includes a |unen adapted to permt fluid flow
separatilgea phurdlrty of) kensemi fcorh yad sandmich iss¢nthateakch separathdisersbr includes

el ement disposed i.n_flujd go ni catiqn, through. a
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14. The method according to claim 11, further comprising:
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21 The method according to claim 1, further comprising:
forming circuit-forming contacts, as electrically communicating extensions of individual ones

of said electrodes, on both side of said substrate.
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