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M CROFLUI DI C DEVI CE FOR ANALYZI NG THE STATUS OF A
PARTI CLE CROSS- REFERENCE TO RELATED APPLI CATI ONS

. WO o®0AP87The present application makes ref er encECT/8GZ0TU000080
clains the benefit of prioritly of an application for a
"Device for analyzing the status of a particle", filed

MIEROF RUIDICODEVIGE iIFOR rANALYAINGOHIE 8T ADY S| QBtA PARTICLE
PCT/ SG2006/ 000071 , the contents of which is

i ncorporated herein by reference inits entirety for

al | pur GROSS-REEERENCEHHD IRBICATEDMPPORATIONS

present invention relates generally to a mcrofluidic

device for analyzing the status of a particle, its
[0081heiTherprasent epplicationmekesreferenselty and glajmssie benefit of

oriorBf o Rl ot o o0Rcd e SLARRRE IR bRl e
March RZENEN0BNa$ OfieBlatibnal patent amﬁlcatlors PCat VSGEG)@(S/QOQW ’gsthe:]) pontents
ran ui red the

ort ctivity .in cell ne
ofwhich 3 BROMosREt ket xpisTarencBat T Aoy deall fiEposes.
directly nonitors the ionic current through nenbrane
protei ns while hol_dj r otential at a
bi as vol t age. Thekﬂgﬂsé#P%gﬂgﬂ§V§&§W5ylns i nformati on
on behavi our of ion channels which is crucia

[Oﬁggt mlﬁa é/senrt] lﬁﬁé?{ﬁo@r}%lé{g@c@eﬁ]e?g%f t8| g?ﬁlcroﬂwdfc device for

I'eS W i on channel i seases 11Kke
ana!yfzm'g tre ktdtueoifsa papliclepity, fon’natmmmmd a@djse and particularly to a

sensgheLBan pedisesREL S gaRRuSh of @ Hidght PofibETian s 8 1ving cell
usi ng i ndirect assays since they offer higher

throughput  t hasn ERGROUNIHGIE THEPINVERTIGNCh ¢l anpi ng.

Theref ore, other technol ogies such as radioligand
bi ndi ng, fluorescence neasurenent of ions or nenbrane
[0903]5 nFioamany aars; sciemtifir sitdies oretisosporeactvifinicelisnembranes

nave e e &b S thA el Sl Rleed) TRLSRPRR{uEEAPSS monitors

the ndfbas;utﬂﬁﬁle ﬂir@ug’ﬁdﬁeg@gﬁ?ﬁb ghﬁsmtsmh»é@ heldamg tmi@mmsrdm@vmennal
ver el es oVl de | rec an ccur e wa

at a [ HAT (NBRG. TELRLTEbSIRAIGHTIAMS. [RPTIELIE /o ReRpyiour of ion

chanﬁ@l@ Wﬁ&ﬁ@@c%dﬁl%ﬁlblﬂﬁrl{/%%% ahd ritisels §ﬁ?§bfo‘g‘9‘ B¥normalities

he avali | I'e optlons confi gurations
with ms:dmaenebt leadotOtmsgambbﬁ cysHec r@sﬁn@m@misvegny@eﬁwa and

osteokf)%‘fr‘?)gf‘s AL RANRRBL Gfmt ﬁ{:/l‘? idﬁ%%?gg e 9[2@?%83’/ \éﬂé’edé%ieggainst the

many ar éas, especla scre
targeplmr mmmﬂis uaingandpeclm&ayisrsxm hleytdfier éﬂigjtw“tthufughput than the
n_bedet er m ate Y.

drug on a. cell ca ed elatlvely
otherpies) AUNSHOL Paicth SRTRING. est! NeIRols (i yteFifigfodies "such as
radioRy#ed indiny S AubRRGBNES rAeddIEARINDRITtiONSs igr m@hibréhgfﬁdtyntlal or
agai nst the cell nenbrane to record its el ectri
atomigc gbgpipfion measurements of ions have been establlshed as industrial
standard methods in drug development for ion channels as targets. Measurements
made using these patch clamp devices have nevertheless provided a direct and
accurate way of monitoring a cell’'s behaviour, in particular due to the method’s high
time resolution, high sensitivity, and the available options of configurations for
measurement. For this reason, patch clamp devices have become indispensable
tools and been extensively used in many areas, especially in the screening of

pharmaceutical compounds, in which the effect of a drug on a cell can be
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However, limtations in instrunentation present

several problens which hinder the effective use of
weaiochosoranp devi ces. For exanple, in a typi cabCPaGuia7/000080

clanp test procedure, a humaré operator needs to carry

defeﬁﬂi\se? BN ABURE ng i cr omani pul at or s whi 6

i sual |y m)nla‘b ng the pipette tip and biol ogi cal
[QQéM] uRdér Pae ﬁa%l’feﬁﬁ c@@@@r@@elwh@%rm@éﬁjr(@lso known as a

mlcrbﬂlb%'ttégﬁs théld ﬂ%l?;ﬁlgéms@%é B8 me‘?ﬁtﬂﬁbg%trgc&'&qtscéi%%fcﬁg activity.

sur ems the mcro
Howekerr,Ilnmlm‘;l@msalmdmd’e‘mmrmilqm'r pmm eevami pcroblatmqswhlch hinder the
tlen the screenin rocess, especi
eftochih S0 e [l AR S & SR, e o fyp el Rateh olam test
prockowrd, ha Wbpe[rél@ﬁﬁee%ot&@érr?%tﬂr pRICEIOE Physical manoeuvres

encount ere npl enent i ng convent | onal pat ch cla
involylg s Smally tglass { f MEOPPSUE nh USHKIai MIGReMEni o awbile visually

monﬁ&‘iﬁ?%ﬂetﬁﬁeﬂé 5 aﬂcPrb%lbﬁ‘%f:xete nGn(ﬁ&eaﬁaWI@al microscope. The

st ab e seal i sol at es
procndwfa)mwpbfadenﬁmnlaul(a‘nng|tbe nmhmmmiteapn@ eatrying outrmeasurements

ron 18 SRBOE 415, DGEERERT ), TRyl crosts o

bottlemmhlnaherscuemm@@ad)@esm especialy Kihuadiedsaehdreige ik 4 be tested,
Iectri.ca| resistance, in particular in the order of
thereg]yg%am OV%EHOHQ@ Rt el y record pico-anpere currents
(due to the novenent of ions) through the patch sanple
[%Qﬁﬂoﬁn%beh gradart reblain ppcowintiseed irgmaplementing sonventional patch

clamgf e[ RUNG {hgo%%lcb@bornd%ﬁ)tguﬂg@\é %ﬁge g%rtceg\glégtgsthe glass

onventional m Cf ette p eviC
micrdxmpeizteramil ihe sampiet ddeallypbastablepsdat Imommemy imwaebemr.troplpette

SRR i BB BB B R B Pty miimal

ion ledkaRfe & thatinferzpeidtvech %&@émﬁ%dand' e ﬁé‘tbh'atﬂe@ﬂﬂlre Seals which
ar at es bath fluid on one side from‘o pette fluids
are %ﬁé’ {p acienerhigh glectiigal resigtagies: inepartistias in Hpperdey of giga-ohms,

can é&f&bl@]‘y ?é@or@%&@-a"f‘rﬁ’g%r%%ﬁr § 1844 %o g%jf'rgié%@r]ﬁélﬁodfﬁons) through

I mmobi |1 ses the partlceto eteste
the pateh pample witbeuhoeinamifectesMey peisersignals ambiwckackground.
exanpl e, the packagi ng of planar patch clanp devices

[OWI rlesordel to rd\@rd:c&plersh@i'tbgnﬂmﬁ ofigdnbenbrizy rhidrapigétie patch
|solatefIU|d Iocn% thh abov nd bott om of the
C'amae%?\@ee%uﬁa%m@ 2igd iRlarRORAIN-JarPSIBave dieen proposed.

Planéﬂb@f&ﬁclﬂh‘fﬁ tBipst hidvide Bnﬂﬁ&&l‘aﬁé& ﬁéhyildm%?{[}l ﬁrthﬁ%dla?)hragm

desired. Additionally, fabrication turnaroun

througbnyhichaa peich aperiure isiefinedbshe @@étlnqxpsemmyemb@tdjg‘lw@ on one
side hﬁn?bg}éﬁt%fﬂ)’i@é’ on%%'&HQﬂglﬁgfwﬂﬂé Cah%&& 58&?04 équlﬁﬁthrough the

I'n diane area
patchapertace atrdots and eedntually ammubmlastee tlae partids pobeitagted.
di aphragm This requirenent |eads to a | ower density

[(007Y However, the planar patch clamps have several drawbacks. For
example, the packaging of planar patch clamp devices requires multiple-fayer
alignment and bonding in order to isolate fluids located both above and bottom of the
device substrate. The fabrication of such devices imposes difficulties, in particularly
when an array is desired. Additionally, fabrication turnaround may be longer as the
entire chip substrate typically needs to be etched away. Although the patch aperture
is less than 2 pm in diameter, usually a chip area of 1 x 1 mm2 has to be etched to
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[0008] An alternative patch clanp device has been
suggested in response to the difficulties encountered
WO poophies12e patch clanps. This alternative devi BE/SG2007/000080

conprises arrangi ng the patcB channel laterally within

a vertical wall, and the patch aperture therefore
accopNdae ﬁ&?rwsr)ﬁnﬁlr\grréaphrag% al hip regidresnentieadata a lgyer density
array' npl ementing a lateral patch aperture, fluidic

Structures can be arranged | ateral ly, thereby avoiding

di ffi uIt esa ated with a verticall bul
1obBEL A aeRBNS SR I Qevice! hds bEehSiasbiain festonse to
the dﬁﬁ@ﬂ@éé‘éhdodrﬁeﬁéﬁnfiﬂa{héﬁpatéh &raah@si Tihis al@eﬂn@ﬁl/él device comprises
arrays of test chanbers. However ,

arrangigr theapatoh eranngl éafaralbawdhlrhfaéﬁrtﬁ@érv@r e%l‘éhf“se patch aperture
thereﬁﬁréjfﬁrtrdﬁéﬁmvﬂﬁﬁr He (/er‘ﬁéé{rﬁ'a‘ﬁe 5lhtﬁ\'éew9ﬁ eIFg rrfnglé“anéeritlr@ﬁa lateral

eving a pa ch apertlure wt
patchhapadsee, nildidicraruéinresy caecharaxrm’rgeaipkateraélm ¢herebyl avoading the

- tch _ape are | apar, |itho oSone. .

aificfies RsebSRlt ¥ Badh Ferdham 5olafio BMECre af SRUER Bga P8Moning is

probleR2i8] eSestidly iftkhe (évipe iPBysled kgt fo.in¢ldB8BIr8A, ofkdst chambers.
1973-1975) describe an integrated nmultiple patch clanp

[oﬁbéfé‘y HoWeRer, THfe ‘?Flerﬁ’céﬁﬂdr{1 'of Eté e'rélt éﬁ!h %g%\l;twuﬁf‘ﬁﬁg%latflseveral

junctions having patc anne range
problahisc Farepxaraples there aeeldrﬁ@sﬁmorrr athiening @upaicbnaperture with

i )8R B R R o Rl Hanar patcn
apertppds ir@adedr en planar dithodraphghSpnywasittbalipts deived beennmade to

ol | sil oxane m cro-nol ding and produced only
addrg%s,#nscpr&) apertures. One shortcoming of patch

cl anping a ceII usi ng a patch clanp device that does
WS

[08d0] h&ee st @bubﬁpﬁpaf’ apetlt (2@04)s8¢hafl, t10p- 11%751)0descrlbe an
eoPBASHRERE bl T R AR P B, B0 BRI vapping

junctipeg thawin tpatchu ohaohelseakagged whithiaca iveadl suthNaepam’ues Hhe cell
may .not nodel t st envi nt .accuy at el ,
resery ol 1011 aBacan GREMEE Moo SUbRleRig ode IkhBvlie suction

forceaNﬁicﬁfrﬂ%@brﬂS@s deyicefl whtohthe phehogpéraliree Hcabé\re?rawa chip was
sem conduct or manuf acturi n&%ntechnl ques.

fabf'c‘rﬁt@‘i’ ?rgnb@wsmthméom gicropmplding and predyeed PBW semi-circular

aport0 RS R g R Siany S SIRRIAL 218400 Lo e tha

doescnoéaaed d eped patohwamdelrer@a’thatmdQnot aglievg seal msigiances in

the ridh 6 SRR AR U BRA PP By reauirer

the d@:b&ﬂbahég@y&ltﬂmhoﬁ%&ﬂwﬁ@vﬁrhr&? mﬁﬁ r&ﬁ dwadel 1887actual test
Proceedi n | EEE, 147-152, DG : 10.1

S
envirg LR algdy7 581790) di scl oses the use of a
conbi nation of wet and dry anisotropic and isotropic

[08i11] c IS paieht agplieaines2RR3/01 809GRdisclppescnwmicrofluidic device with
a micropipette fabricated using semiconductor manufacturing techniques. The
micropipette of the device, which is suitable for usage as a patch-clamp setup, is
created using complex cycles of efching and deposition. A final removal of a created
layer from underneath another layer generates a micropipette-like structure.

[0012] Tijerkstra et al. (Tenth Annual International Workshop on Micro Electro
Mechanical Systems, 1997, MEMS '97, 26-30 Jan. 1997, Proceedings, IEEE, 147-
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pressure chem cal vapour deposition (LPCVD) sealing or
gl ass wafer bonding. Channels in silicon wafer are

w0 e@b7itess® by first formng a straight recess PCT/SG2007/000080
(ani sotropi c silicon etch) fofl ovved by ci rcul ar recess

152, ERS (QEH faMEN Sy Sof S e 10 dinciifes R sk oo qaggpination of

wet Iaacbdedry anttopopid eehdor@btropraesmbbm @BhiRgt ﬁﬂo@@sé@é/%no‘gae by low

|I|c nrtrrde in the trench is subsequently et

Presé\%é@l i”H@a r ¥aBeyr, depgsitien cthiffgViPR wBaling eaw ighessh etsifer bonding.
Chaﬁnéi%ﬂﬂr!s‘ﬂ'icor{\Q/Q?e?]aré%gfrﬁd”ggmrstjdﬁrhﬁrga d st treSeS%E%rsotroprc

present invention to OVErco
silicemeichyfollomed rbarvmazukar recesh éisptropic etch). dkths swsface of the wafer is

re
subsRAI il oBloteB BT KSR MhGi R 3shlTne vl iR Terdastiorieptodhe silicon
nrtrrdlé-lﬂhyd\d\/EEINel SNco GiliHeARctiiedtragich Gs asdblseébeﬂﬁpeﬁhe@f away using -
ntion, a rof luidic device is
reac Y% Qﬂ#ﬁclequng, Qﬁm”‘gé\ﬁr@@nﬁhcl udes a base
substrate havi ng defined therein a recess. The recess
(0813 ef Aeraadingly, h’elsoaee)mmglfrthee)rbsemt\mvemtrcm td eaﬁﬁde a device

whrcfg}"é’\éér?ﬁﬁﬁ]%% &gtq?rtﬁe e%%f?ﬁg ??@%&'}’\arlt léjg/gcte% in par? cular to

proviuker & rdemceh/ehuebﬁs (a)(a (2 ﬁulta@etfbﬁcﬁmfbnaTbﬁtcﬂﬁﬂarﬁﬁ applrcatrons
further includes a channel. The channel i ncludes
first aperture and a second aperture, for inst ance a

first and a secosgwmARmFﬁhE uﬁr rture is
arranged on a first lateral wal the iller menber.

The second aperture is arranged on a second | ateral
[AR14] Jicaandingitplafirsiraspest. ofthe tpnesendrieveritor, iar sicrofluidic device

s rb iR 4 PR LA g v
a redelse The Irecesishiefinedtin tisabasa spbéﬂrat@rbspt‘wd Heatf Iéé&tm@’@bposmg
econd | ateral | er nenber

aterp el SRE p TP ToeRse Fan Indidemacisusmagber having at
leastl @b@ﬁﬁdn hrb6f SRIUPYInPtheh@ce8s. efige degﬁe%ﬁhgr ﬁrcﬁﬁ:‘é%naj channel.

ect the invention provides a m crof Ic devic
The ¢k gl dpgitfas @ firshianerure snd adesond rpsstusalfor rnﬁtmceraérrst and

a seB&%¢ opkhitg. at frPs‘f'a‘b%‘?l%r@ i$ %?%%geg-r&‘? a ﬁr%ﬁactei:]ae]%é’lfj%? the filler

t wo opposi ng ter s an ase wal
mempeer Eﬁe wationddapéedere is aheingiedcomide seaohd | lbralmaatiest the filler

. . h

o OEUABRol B A0 S e, canaco i

oppoking heatiomsHip deith she lsanoed Idt@airalnwdllldt t:wﬁemra@rmggﬁera;m least a
in the rece

AR B PRI STE e St bl S L S S E t ree
subsEReally F@rp&’ﬂﬁcultaf & tt%%ddéﬁr?%la?er%rl (/r%qg %‘efrﬂﬁtrcf)athfe' recess.

lateral wall of the filler noer e secornd aper ure

re the.fi .
100385 1A L5PeR BpEEr IS Fhilon Blovides, & ficsbhiifle device. The
micrcfﬂum{re rdemm!aacludesar ba&metabstretepvbé bage rs@b@trat'wiﬁbiules a recess.
th the secaond | at er.al of the filler nenbe
The recess includés two opposing la eral walls and a base wall. The microfluidic
device further includes a filler member. A portion of the filler member is included in
the recess of the base substrate. The microfluidic device further includes a channel
defined in the portion of the filler member that is inciuded in the recess. The channel
includes a first aperture and a second aperture. The first aperture is arranged on a

first lateral wall of the filler member. The second aperture is arranged on a second
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. decr&g,sle,fstt

At least a portion of the first and the second | ateral
walls of the filler nenber is at |east substantially

w@esopaeesircul ar to the opposing | ateral walls dedT/66G197/000080
the recess. The channel is debined by a

Iateﬁsﬂ é{fﬁﬂ%ﬁhg?‘"'&?m h Fr%wrggeg X rgﬂggéllqul \Qvlaaltlllffg%efﬁﬁgr member

is aﬂaﬁgédﬂheopﬂ'd%rﬁg I@@ﬂ’ahbﬁ@hlb&mﬂ@fﬂecﬁco%qa%rm\ﬁail %FEHé“ﬂIIé} member.
the size of the circunferential wall In

At 'f#@% WQWP'U@H’&B@% angviiecsaaeads lateral ‘a/ﬁélﬁtmirﬂee filer member is at

eashSEREAIRNY et PBRIEDRRETRE ok PAEI R dng recoss

Thef @harml i dafioleidubyliac ccreumﬁ@”enﬂi‘alewadlc Tkl cnrdjmfsﬂemlglan/an of the
ol EIHHER R Pt BT B SORIRS T oo conc
alortgeﬁseléngffhm siesiotid GlAd df @Iﬁ@fﬂh%hrﬂférefrﬂtlél Q\'/é{l FERSIR 8 its width

he f t fluid chanber by means of
tpg'ﬁ %ﬁ%lf@ﬁfgéﬁeﬁqﬂ%e Asgording da @r@ﬁeembodlments this portion

defifdd papponds to a device as defined above. It includes
Ia bas@psubstrate havi ng a recess defined therein. It

h rti.on. .t hereof,
T8 B B8 RS B g i lice. he
microflaidie ekvicec adlndds Chefﬁrste@lndnaté@:mr fluRN cﬁénﬂdée The first fluid
er, menber. occuséiigﬁﬁthe recess. The channel

i |
Cha'%h@'f [Rf98 caniaining & o b tested oy aeaprd fiuidecharmeer is fluidly
sepéﬁatéd f@@ﬁ‘fthérﬁst S fc%%érogy Indinsbr! At pCivi a:%ﬁ% dgi@?nent The

| er menber. The second aperture |
paﬁlaoge@l@ﬁaﬁntaﬁ@r%ﬂponém ool devceias definedbaraveTHe nmalusa;s a base

cusd it rephed UBOLAL 0o 1Pl RHER 080 gy v -
portnohetherbbfsrocnemeg that reeesst. Bheqpdrtition ofletriemt ffuridier mcludes a
nd lateral wall of the fille

dth
chanfi istingtE i, 1AR cadeton.BE thin 1B FpibRR hrstieuiney i regess. The
chammbomt:m@ebaé efi r%k apdrivredghd nd nibcbhe 45608%. TIRO Xkt aperture is

rdin urth aspect the invention provides a
a”a‘FQﬁ RBra ﬁﬁ‘s& &HPTGU hivellcofdbeiftler marabern dhefsasond @ngsture és arranged

on a' é&;‘o%%te?alfw&%f l?\'é%l%r?ﬁéﬁﬂﬂgr FiH fﬂsﬂ'&?é?é?&vgal IBE?hé fifiéf member

| uid chanmber 1s for containing a
is arfm@dm opRe s miatignsliipl V\Ctﬂitathb@ecosd faterallwalbefthedilled member.

At léa{s‘?rﬁ gthclgr{nrcﬁtt é lnfg%{jla%lﬁéfbg% ?%pn@%ng?%qp&ﬁ ateral wall of the filler

menm‘raee |ab mzhst sobstadtatiyceerpendizularad tiidopposihy lateealugsis defining
a base substrate having a recess defined therein. The

the rﬁﬁ??‘?tl on element further includes a filler nenber
aving a portion thereof occupying the recess. It also

W%?I] udbecosdipndaraefourdt asreast ithe inventiontdrovides a fwether microfluidic
covi 1 BN SR IALEC I FSPER Tt ahATN g T
ﬂuidfdlmtbe{rierfmmcentammg a particle to be tested. The second fluid chamber is
fluidly separated from the first fluid chamber by means of a partitioning element. The
partition element corresponds to a device as defined above. It includes a base
substrate having a recess defined therein. The partition element further includes a
filler member having a portion thereof occupying the recess. It also includes a
channel defined in the portion of the filler member occupying the recess. The
channel includes a first aperture and a second aperture. The first aperture is

arranged on a first lateral wall of the filler member. The second aperture is arranged
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arranged on a first lateral wall of the filler nmenber.
The second aperture is arrangedon a second | ateral
wowdor/1ed77¢ he filler menber. The first | ateral mei/BGm07/000080
the fi Il er menber is arranged i n opposi ng reI ati onshi p
h the second |ateral wall of the fille

ona @ﬁﬁﬂ%latﬁ vl ofdhe fyjeamenkarni Be dpsti iaeralavall oﬁ’ﬁe filler member
is an%nb%H’W\ %65!@' reYﬁthsﬁ fo WiR 1155 8858 @%}aﬁvﬁﬂr&f'tﬁéf ill&@hember.

conti UOUS rst aperture. S porti
The @bannell isatlefed by aemlg:tumfererttiadatwalheﬂm z:ercurnfeneetual waH of the

charfl BB Ao B QbS8 B8 et BRET508 s conca

alongrtzoingeintia thbt sheaizé @t ithel cinagmarémtial \[vQI(DIB]tehﬁsa)f its width

fifth aspect the invention relates to a nethod of
decreages W%gdti@ @r@t SPefiHEe.| AgeRidingh i seBedpRpodynents this portion

definkB& fip rst to the fourth aspects. The method incl udes
providing a base substrate for form ng the device.

45T 3o o7 pRECe e Tuettl fE RiRke S i &f@mg*g a device of

the irﬁ\'védtnongadmt@hg ab onéhe the ffirstrig th@fcﬁ[rtlﬁiasp@cts Ubhee aietiiod includes
ition,t eform There

provigiieABRSk SUPSatedonlaring Hit deVice oh Thentiuls 16164 o @ surface of
the s'Uﬁisﬁaf@tm%é}HdM’Sthe”reE%é'@ Lﬂa?ﬁalgﬂﬁ@éﬁ '\‘fﬁm § fﬂlfmg material. The

form a channel 1n an open-ended recess
fillings magar (ﬂ%é%sutmep’@dgp a @mﬁm@l‘m thalicauses ititp @ieﬁ@rgh Thereby a channel

lsforﬁ%BJv(tﬁl ethe'f ISH{efhﬁé‘FbOdl ments the forned channel can

c rcu erentlar wall with a portion adjacent to
ecess Thi ion is

19037 o3P PRIy BlcWe f iyl znbodimests B o mifiyh Shannel in an

openCerﬁd‘éde&fe%Btthé’c s’d@‘m’heemﬁ & ﬁ@ léﬁ‘st idn® Ybetdt tﬂ@%&@%@bstr&te In
toward the open-ended de of the recess. [0020

such gralndimegts Biedosmae whagpeb@arbhaw@ qirgvereresiial wal wéth g portion
adja&rr@‘l’é ﬂ@oﬁeﬁ—%ﬁ%& SidE6MAd r8£ {0 “I‘ﬂl{?oﬁioﬁqg 'CSEE:%I %FS:nghits length

nvention accor to one the first tot
in thatstﬂaecﬂlzse offthe nmum&remual melmhemlsdzfm@ widiadecreases toward the

od also includes formng a first
openr%rgciési&glﬁ OJYIE%{%GSE of the base substrate. The net hod
further includes formng a second recess on a surfa
[Q020] hé%qgggcﬁng ies P'a‘f*’easgﬂ?tsiﬁstb?f'a&@“&“ tthereyigskr OV'ded a further
meth%Hkb?tféﬁﬁlﬁgdd Hé\ﬁbé off'tmrt\)@%uéH CBERIIRG t%\’ghé'bf‘tﬁlfflfét rté*the fourth

recess Is forned. The hod al so 1 ntludes fil
aspefis: Jherraethos inciudes IWéOVlﬁll’lg ahasesubstaate. ﬁhr:‘trheﬁhOdraiso mcludes

formiFt AOftsk NEpUdeDPUPLGRLLIG g, oL AthamhEr TRk Fifua further

causes | a channe
includes farmimg ai secohd rpoeds om aosfurfdm cff thelblagermlbstra’ad ’ﬁHiEasurface of

occu h cess 002 thod a
the BRREEERTals Sifesh o BomeuiTare o whikg BedRaniacess i Prmed. The
methbeCcaiss indRIdesSTillRgNthenfliedl rebesd atith e FRIGRS atbfial dh@sher the
up to at | east one side of the
method includes subjecting the ﬁllmg matenal to a condition that causes it to deform.
Thereby a channel is formed in the portion of the filling material that occupies the

first recess.

[0021] This method allows in particular embodiments of forming a channel in a
recess that is open-ended in that the recess streiches up to at least one side of the
base substrate. In such embodiments the formed channel can have a circumferential
wall with a portion adjacent to the open-ended side of the recess. This portion is
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base substrate. In such enbodi nents the formed channel

can have a circunferential wall with a portion
w@epoaaesTro t o t he open-ended side of the recessPCThGE07/000080

portion isconical al ong its IZength in that the size of

conigal &) B8 Rl it £V size. & shE BB BtersTaiust i tesms of s width

decré8¥ERfowland 2hé epenidhdednsds of fie tddegsl i on relates to a
met hod of formng a device of the invention according

[d Czﬁ’ 3n%fsé\}é‘?1tlfn LES éctﬁ@e'iﬁ\?erftn%%ﬁ%fﬁt%Rﬁ%ﬁ%g@?ﬁﬁ&ﬁﬁﬁ& a device

es providing a base subst
of thﬁemedtlormcaame@ngcﬁonong af thectissd tonthe ﬁlurmwaaeperfts.t e method
i

. suhbst r at.e. i,.s forned a .

inclufS Broviaiy §siscerirstare: kdien feoniioghRefiss Rithing a recess

on al aatdceodpitnd BasefsubBfakaSEhe vhsddsakeforhbe iIRBSUPda way that it is
r i.ncludes coverl ng the base substrate with a

openrqané%ﬁ@”' Hatdt plaptchepal Chaal%ﬁss@nen%d@@éa#,h%@@p@ﬁubﬁgate The
methbaeertHejr Eldﬁ%%eéd\@ﬁm?ﬁeffe %%ngmt%gratt@%ltﬁ%?lﬁﬁlg T'nattgrlal The

form er eb I'n the
methpdealso Iln(plnge&@tuéjacahgtthatﬂlm umatedak tmeascmmintd)rr thad oauses it to

oo T 3, FEREE, kR S gL RE ot

occupimtthelwcoadescsesstretches up to at |east one side of
t he base substrate. In such enbodi nents the forned

[60'2@?”@h;§ ?rféth@é! RlIBwWS ik 5Péhﬁ?dﬂﬁéﬁts"&f?@mﬁn$% Eh&hel in a
acent to open- e I de o cess
recesgﬁoJrhat o ODQH@miedan tbﬁbﬂi’@ netces:e strgtdinesrup toaat kehst she side of the

vese bl S R kb bR e oumtoronia
wall Mﬂ%]poﬁmmadi;amnt do am\e@wht-dsnmpeme of tf’:éﬁheedet%teﬂhis)pomon is
e status of

net.hod .of apal yzin
conicgl ia, s et it e thersi2e at the neuibfaraaean walt ocdata gf ts width
decréélﬁashb@)aﬂgI;h?@bp@ﬁl-‘élnﬂ}éd's‘iﬂ@oiﬁ*fé recesé. fluid chanber of
a device in accordance with the fourth aspect of the

[Ozoﬂ ntAc‘&Brdlé\%fﬂof ﬁﬁ éf"gfnl j S%%B‘é?@ of ' tRE! fn\/%ml%i,oﬁ%% itNBlovided a

ssocl at atus of t cal
methedt of yanalyZingstheotstaiusef Zhbidiogitalierity.eThiet ynet!aod includes

o 58 PP BEEHR AT Pl SaBEEED SR coornce
with Fheglf@jrtﬁ @@bebﬁoﬁﬂs@mﬁrﬁ@nwﬁt ﬁrétﬂ@e&ﬁ'ﬁlﬁcb@ él%ctrh@l signal that is
assoflgiach M i) rstetls 11 B AMAPPIE SalRY Isoirst ABIamacy The biological
entityelsSBbhi S@bsel 953 coﬂo@%lheﬁ"?é %WQ{)éc%d bR fﬁpﬁa?ﬁé‘bf changing its

invention is suitab for provi |ng [ ater
statug| Arggcape retla¢té§ab$ignalr thehis Bseoriated! wntrothastatus of the biological

e;ntl’t);S e %’ﬁ%o%‘ﬁ’ ?@ﬁ‘?e 5&%{!&Qfé Bldeh. Shd 'W6F %})?az?’h?lgqrﬁééyge%ﬁgéamst the

[ar n-sone enbod
first alestﬁealtskiglealprofl le is fully circular in shape. An
advant age of round or circular apertures in patch

[00R8]P Noteworthy, the present invention is suitable for providing lateral patch
clamp apertures and/or patch channels of a profile that is at least substantially
elliptical or at least substantially circular. In some embodiments the respective profile
is fully circular in shape. An advantage of round or circular apertures in patch clamp
devices is the possibility of achieving high seal electrical resistances when a patch
clamp on a sample biological entity is exerted through suction exerted through the
patch aperture. Rounded apertures are known to be capable of providing seal
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devices is the possibility of achieving high seal

el ectrical resistances when a patch clanp on a sanple
whemhogs7cal entity is exerted through sucti on PXESGEET7/000080

t hrough the patch aperture. RBunded apertures are

es30  5ERL oREB S, B55 PR o oo

signaizckgd dhos emzibting sharakscratk phth aap hf&smé&rﬁents to be taken.

curate pgtch cl anp nmeasurenents to be taken.
r

FurRFIRG: ASriBe PAEsaTdn s BRIOVIsiRs P by o falericate epertures with
drmé’r@réhé Yaﬁgtn]l; FRIrh %@V@ra?ﬁﬁ"bf'drﬁ&%rg"‘té Ll rﬂfc? EeveF%\Q' ﬂ% device

from sever a m croneters to sub-m crone
can gevized earapplicatiers tvohing imany typesi ofuribloigiaal samples other than

f._hi i cal Dl t.h h as .
cel 485 o8 eblst:0 968! oA, SR BRI RS ELSm b el ot view of
the farb]rrmtatlorh ofi tee ddvideethbedid Qaéhdi’fer%rﬁdt@uﬁ@\duéeto tefever steps

s .a shorter .t rnaro nd due to the fewer ste

'“V°|Vﬁ\9’o PEATIY 3ShaliPy |icansreqirest &9 there e rn@@d “octeméreugh the
subs!tﬁatéourﬁ‘lﬂ@tﬁeoplﬁhﬁh pthrPHQPnrﬁrr‘f@ tﬁlél%%r}f Qé\ﬁrr}%%ﬂlré kPrddiRation. The

anar patch cl anpi ng savil
Sk"’¢‘?ab€t¢'§%ttrww fUrH‘@FsatDwfleétﬁtarﬂwkahev\dda\hcé wft ther invention allows a

conv%?r‘?érﬁcbé’&l%g'iygghf the dta‘?/}féet ﬁg r% %Pg b%// c%@gﬁ'@ gql{ylegw%gh includes

conveni ent “packagi ng o

mrcroﬂupxdrmgrplua)aed adipehcharmais esdnpart)farid ldcta]albrm;uto actleve a high-
ability to achieve

denshty BiihuENBRRE Br Pakpeleias petaledrr i iud e aiaparions of the

devnceﬂiatngcruae nertarineds vah beFefhé® RS taKe [ithe spaye %ﬁdtthé‘fgroﬁre of the
de channel s can be forned to take little
Cha“&r‘?gs RENSH ol thessr walle POHiNSelcant be neefingd ﬂlﬁmamhtcauy, unlike

drapﬁﬁﬁdmé)%e&?rpe)%trr?gﬁbldh%‘# 'a't&H‘&?Frﬁ)%h' cally, unlike

di aph ragns used exl s |ng pl anar patch cl anps.

R bl B3 TS 0L el At BRving
size Srevtbeartartgrel bf sevaras millinheitss tdadsalioart abolt o ﬁﬂ@\’bﬁ{eter In this

text, the t article' includes bot
conte)ﬁor@gﬁlt%ona%r@l%s%%@ééns aEO‘Zh I'F%@aﬁ%rﬁﬁ'ﬁﬁ@seésm as silica

mrcr@éﬁ@e@eﬁﬁ’@)q@@éﬂ 5&&@5" EndPHr %;aﬁﬂcegfart@@s LehE tor rm. ‘particle’ also

article' so includes biologic entities,
’”C'Ufjﬁﬁsb’@mlﬁfi't eptiies. s whishniin| big cainterdt eafees toi biolagitalgmaterial,

ol 48508 AR, SREORR, AU 505G oy e, 680, o

subcellunigr estoedtlresr gdthirsres calic I’srraglepceﬁ azrgan&msbambhr a@ protozoans

vt bR 58 2 P8 28 g P2 b, 20 Y6 Hiogical ety
is alsmtwedhmt@ehbhgealbly Higr f@ﬂﬁeﬁé@u“&é’éﬁtﬂter‘@é NBuctP B8RS molecular
cul ar body" or I'e bi ol ogi cal entity

bOdycé?rr § e'ﬁh*?'@t?&“??é ?Wﬂ&m@@ﬂﬁ danwhigha |rwn§@ne¢am bg applied
genePAIRPERGSRpASY a ﬁyg&)ﬁf &l that %a\}oltaﬁe é@%rttsﬂ% B?Q%et NSt is able to

or ‘a cell that to undergo~a C
undeggeca rQh@athpm dst elgictriosh epatentialh evioariein rthg tbeil hm;h ben both an

eukagﬂh fbf acﬂoka&oé% Crgello l(L'-T‘?‘ o ' ¢ eaI lsurta%fg rgfrkaryo?rc cell include

e eukaryot’
both a plant and an animal cell. Examples of suitable animal cells include, but are

not limited to, cells in the nervous system such as astrocytes, oligodendrocytes,
Schwann cells; autonomic neuron cells such as cholinergic neural cell, adrenergic
neural cell, and peptidergic neural cell; sensory transducer cells such as olfactory
cells, auditory cells, photoreceptors; hormone secreting cells such as somatotropes,



10

15

20

25

30

both a plant and an animal cell. Exanples of suitable
animal cells include, but are not limted to, cells in
W0 b@7nes7vopus syst em such as astrocytes, PCT/SG2007/000080
oligodendrocytes Schwann cel ®s; autonom ¢ neuron
eural cell, adrenergic

lactc:u:]tgqﬂeaﬁ %EChtr%Sbgggglgl 6t gclét?qﬁn@n @Qmot@ges fr@*griggrqntenor pituitary
glarid%aﬂﬁﬁbﬁﬁbla‘?ﬂ SIS HRY ﬁﬁeﬁélf hﬂré/el%elén%locﬁﬁg ste%Fé’thy epithelial

|'S, photoreceptors; hornone secrefin S suc
Ce“%énah GES m?é@maacg!ﬂndopelés lahtymat g&qmispel@sgrrmmmssgland cells,

ccc R LASIARfs | SATSoREC ATl Bt 8 bl g

ostepblasts, o‘rtyolelpsté‘n@llasid)memé hepatdrydss, W@ d@iidaNdocytes, Chinese

| and
hamfic, asy Zrilse Dlgcl Gk S asa%ﬁifgrgaﬁ@giiygn@‘m&@? monooytes,
musaled cefl§esudteldss mydey il ngteRs B! ersf 'e?ﬁtﬂ?bﬁ%t Stem cells. A

bl ast oner es, hepat oCytes, neurona
mangpgliass gelh isnan diustiativg example obasel mmg sommnlmxsed in the art in

e STUEPR G300 | SRISAM B JRIIRNYAT BT BOES AR cots anc
protezsid. sExamm@mmi aapiantelclelh includei Heusteméﬂm@eﬁs(ameﬂcﬁf/ma cells,

d th t screenin
ool g, SO REE EamebiRe: cdhe cBediqvellc et apRleare in the
mvem’ﬁmtndﬁ@d&é Joregapply @?&%ea@@%rﬁfb%teﬁa@eﬁgwﬁg kdrm “biological
istematic cells, parenchyma cell

e““")f’olﬁ“gﬂ% RIPENRASFES c PN YAt Qfelh@oglnabkmrawtalcsuch as
subd‘e‘ﬂhla? (ﬁﬂﬁic‘eﬂé@rﬁsﬂrﬁ?tb r\i’?ﬁﬂ‘s'é?ﬁo} ?1? (:f‘aﬁlirotsome structures
I's and

xanmpl'e, archaea ce acter|
of themym#@leian, a9ell tyembratie, icytuabl,ya eeitwaﬂwmie‘sag]hbﬂhs derivatives,

ang 4R OB Bl B AR A B o o, e
nuclew(mommg thaet nucléuh@ the &hdoglusmikadtieuium, & veslde such as an
rane cell wall and fragnents,

enddige, B Poaddedtis Gt BPaaraliie rudechasiaips Bisospme, peroxisome, a
vacuold) anehIbasplastc had Graghénts, rd%rﬂ/é‘hvbé 'Eﬁdeﬁ'w&tgﬁest #i8reof.

nucl eus (including the nucl eol us), the endoplasmc
reticulum a vesicle such as an endosoma or phagosone,

Col gi, 2Ppar aBREFTERRPFIOROF TIAOBRGRNIBEOX] SO

a vacuol e ast ragnents, derivatives,
and m xtures thereof BRI EF DESCRI PTI ON OF THE
[QORAW NE® [ro@TibnThidl be\betier amdarstoolewitietréRirence to the detailed

d tpo the detail ed description
coscH G SHAEN g8 or! B Spitet ot nai o Rl s and the

accompampiresd@dngdle acconpanying draw ngs. [0028] Fig. 1A
to Fig. 1C show cross-sectional views of microfluidic

[(ﬂﬁ‘élcqfi a“"lﬁofde('i;g.. lile—i WI’ o 88&%91%' %&% f;gltcl{jq%l ljglig devices

present i nvent i ows a per
accogdipartoi ex&mplagy elnebretimehts iofigha mesglhte;m/l@aﬂﬁﬂl Fig. h¢D shows a

persEH T B 3B ni e Yo e Kl Bhaghdt e Show on o
lower right shows the lateral dlrectlon in which the lateral channel is being arranged
in the partitioning element. Fig. 1E shows a scanning electron microscope
photograph of a cross section of the single channel. Fig. 1F depicts a further
embodiment of a device of the invention in cross-sectional view. Fig. 1G shows a
further embodiment of a microfiuidic device of the invention in a perspective view.
Figures 1H to 10 show embodiments of the microfluidic device in top view.
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in the partitioning elenent. Fig. 1E shows a scanning
el ectron m croscope photograph of a cross section of

wo b@780810% e channel . Fig. 1F depicts a furtherPCT/SG2007/000080
enbodi ment of a device of thel®nvention in

A P R S A A ——
device dof theiryntionve view. Figures 1H to 10 show
enbodi ments of the mcrofluidic device in top

_ Ok aFi ‘ _ : . oo
103 PROLAPond ol A5 MOl o o frver
microfibidiendavice raccpoliag] torithe iBvertionus Thiss eatbtidigent of the device

: cLron.m Grosc ] e, 0 fyrther m.crofluidic¢
inol e s SR B S} A9 e Hovigh doRiiEannE 34 the tatier
devicheisde\partitiomng uslement.dRly. (3B a6 Figo\8D ishol Blosd- up Views of the
the device de |%C~“[nt§d in Fig. BAthe latter device is a
ape'ﬂ‘éﬁ?ﬁ%@rﬁ ”E grpariioningglergert. 9. 3D show cl ose up
views of the aperture of the channel of the
[B@31]i t Fiehi hgeplotrenschgnedtB1bveéiivipw 4f depenibediment of each of two

' er\¢ enbodi.nent . of each of t . .
alte@%p ggﬁg{emcgd’sneot ho s%c;?g‘%me'r%’reé@%t of ?TQQHHQOI‘? 6‘?""\!\&'”""0 device
(parfitivning glemenicindhé Wedloe showircin Kigasy.i tioning el ement in

the device shown in Fig. 3). [O 32? Fig. 5 depicts

[ggmhmigﬁss Qépi%téo%%méﬂi@émf éffgéiéﬁ ic'ibgnﬁ glgégé’rd‘mgi BefioYwith Fig. 5A

A showi ng a classi set up Ing a g
shommgrebpﬁagg[cab,seﬁungSIB@asgiew micrapfpeiteaFigabBlshosting a planar patch

setuBrandFi. 5 B8RS Qeldt o2, 6B TREPET T aper i es of
o 4 T B Bk s

e ot Lol pot i el ShafASnbiR o GpPefid tePlired end portion.
IGO0 1118, 3P ST S ofla WA olyRRbiolipErHicB oo pietee. Fig.

7B arigFics B0 mhews tvam emigdithentsr ona thanasC Ry ihdnass aoé%rﬂca! portion

' fluidic device produced according to the netho
Con’t@]él(élhgttéﬁsiqpeﬁu&. 4B before (Fig. 8A) and after (Fig.
SBE a focussed ion beamcut along the line A-A".
[([ 6]F|g-r B ShospiseaBninge elestronf micrpseopy immgesdohag tricrofluidic
; j i kRt h it h .
ot BraU BEE TG O Bi¢ RANTRGIBA ISR BukheTBio. om) an
afterd Big.d&3B s éatlissedrion beamand afory tHRBinv@a-A'or med based on
a process as depicted in Fig. 4A The device used in

[0035] FGgnasdépiciaethebasedf andavits @eesiRs t&%ﬁ%%ﬁéﬂmbﬂ as a patch
Fig. 4B. [0037 Flg%. 10 shows a summary of the
C'amewgw (9Qeihetwith a3 ilystlratiens obrrepestive Byxperimentalregults. The device

usedcﬁé%@ %Biaﬁ(tj Fig: OB \wbE i mdd sl Bndf B6deRE ddaBbibied R Fig. 4.
The cgevicé used in Fig. 9C was formed based on a process as depicted in Fig. 4B.

[0037] Fig. 10 shows a summary of the electrical data of devices obtained by
the method depicted in Fig. 4A (Fig. 10A) and depicted in Fig. 4B (Fig. 10B) that
were tested as patch clamp chips.

[0038] Fig. 11A shows a perspective view of a partitioning element having a
plurality of channels; Fig. 11B shows a electron microscope photograph of a cross
section of the plurality of channels.
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were tested as patch clanp chips. [0038] Fig. 11A

shows a perspective view of a partitioning el enent
whawirneg7zo plurality of channels; Fig. 11B showBCHESG2007/000080

el ectron microscope photograph of a cross section of

P o166 15 Sl RO o1 B, stneacioened) s Agueicgine mvention

that ﬁmudem pﬂ!ﬁéll@ of elfaindly a@nﬁ agﬁurmdns oaryécanalﬂmaldﬁamers The
ond flujd chanbers. evice of Fig

dew%ccpfuﬁ&- 324 mcwdqsyaopluralrtxtoff f!tﬁtdﬂtaﬁaﬁ!wﬂbers@aeacrbpf which is
connMetéd 1d Ear%gﬂé@%eéec‘o?uﬁ 5@?&?%?&’0&3@%@(\%;\ af:&]\é\’irﬁeg The device of

flurd c er via nel
Fig. i 1213 Udelsides sa rmingleflinst tfluld shamblearfhudlyf d:cmrtéojzed to the plurality of

he plurality of second fluid chanbers.
secoﬁﬁggﬂgﬁi nga{b%i% shows m croscope phot ographs show ng
the various stages of the filler menber undergoing

[QR4Q], Rig: di shows migspseqna photesrarits howing ‘thweﬂpua gtages of the
filIerWQﬂ%r Eh@erg ﬁ\%@%ﬂ%ﬁm §%aBficaoN rﬂe%‘?j’ (?f ’[ﬂ@llll‘lVéi'ﬂI%

Sing a ce accor di n pres en

Iéofih i”tcﬁ'%nagfr”zcrﬂv%'&m%sb% BaehoRe e fsm*?fqe @rﬁgﬂ{vfﬁfsed using

devies acmﬁdfg ® mb%‘régent(lﬁvgwtlolrﬁ B'h% Eelgcarlﬁ@)mn{o%ﬂfbeh o'ﬁ me aperture

aclo ge of ~an enbodi nent of a
of a 56% %V@gg (A BeFIond 461 o NG EnamBRGnside: pbamel (Fig. 148 &
Fig. wml iary side channels. [0043] Fig. 16 depicts a
sequence of |mages show ng capturl ng an isol at ed cell
ey ce .of

(@7 B T8 LoBs oioss BIREIE: ot SubBHisiCathiat dfvice according

to thadidvdritiomathabimel udearaddiiistenl clianiag) sideRBANEED o
DESCRI PTI ON OF THE | NVENTI ON [ 0044] The mcrofluidic

[6tRI%] C eFl?c 48'Hpids taosédg.%dcﬁgﬁp‘lﬁﬁgés %ﬁ&%”fbeéa@HHﬁg @n Jsolated cell

subStraf’e having a recess erern
at thesaperturedeldthienchanndl fea devicer el ihe inventoniada aeulymg controlled

suctlBemhRféjg'ﬁDécfdlf?@rﬁeﬂ;sdg%ﬂ%arggﬁj%aéha%gks and a base wall.

~ng on aration Sired, the recess may
span (e.g. laterally, diagonally etc.) the entire

| engt h/ wi dDET‘PfILEbQ)ES@ﬂIPW@ﬂ?FQ‘I—L E ISVENTIONONE edge

or side to another edge or si e recess may al so
be | ocated near one edge of the base substrate or, if
[Q044] r elhe rﬁ@&Fo fluidiccdeyiee atcardiagbis dhe uiswentien. ingugdhsaa base

subsﬁ%?é tHehh] ; &gﬁésgo ﬁe&"th@l"@nt e d?&%%'t ﬂwc%de?:‘ {}‘ﬁrthe base

ter o I on, general a sur ace
substra’sfe K ubsdefitadl blyatwa ¢ | mdes dpbesmgc@eral Iwalte ahdi an base wall.
i s _desired that

Dengilliid S8 ok cbRlioGEER, Setiffdo i reraRtrmageshpn (o' laterally,
diagonally etc.) the entire length/width of the base substrate (i.e. from one edge or
side to another edge or side). The recess may also be located near one edge of the
base substrate or, if desired, near the center of the base substrate. Such a position
of the recess allows the deposition of other matter on a wall portion, generally a
surface, of the base substrate that includes the recess. In certain embodiments, for
example where it is desired that the recess spans the entire surface or length (e.g.
from end to end) of the base substrate, the recess is bounded by a pair of lateral
walls, which are typically in opposing relationship. In some embodiments the ends of
the recess are lateral apertures, e.g. openings. In some embodiments the recess
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fromend to end) of the base substrate, the recess is
bounded by a pair of lateral walls, which are

wa y@iraed7ry in opposing relationship. In sone PCT/SG2007/000080
enbodi nents the ends of the ri@cess are | ateral

inctude 5iéi ed ool R BhilespasthlBgIEater WPReS ik nd Mhay inolude an

apert%?é’s\hhﬁ’é anotiERrénhd Renfiste8®t 4 HdatdA WithiARAEIBHR substrate that
while another end termnates at a location within t

differs eam ilu@gdgatﬂ@ertqﬁ)é(e gi at ﬁtesmfdc&mppﬁ@radgeswma@mbodlment the
rece% €ishoded sy 5” Dt ecgﬂ:[g)ts*@‘ a’terla'i‘ V\T%'ﬂgh %ESSQ'W@ a'ﬁ%n%n additional

€ TECESS I’ arr of opposin
lateralaiald poanbed:m; ed kwo axp@oamgaldxtbral ozdls. Theaeapeostbld other end of

connecti, ateral walls., The v
he rEGRRe SidEntsiihe SHAG0RH T BPPEbeyElatifship i epadditional lateral
wall, mlaa@@@br ld@ﬂﬁ@@%?ﬂ é&emﬁbatn 8o dmbadihiemtadsk ©ha8af the recess
| at er al , includes or defines an aperture. In sone

are eghtaiy |'riﬁ=l%@%d wibinsthedase suhstiate. é§§l’&h@r@b@¢'ﬂ@”§5 the recess may
mclu%c?rgwgd&ﬂré"bf ?hﬁoélﬁ 193548 \ﬁHﬁ?‘éf‘uagée btaké‘ v?édFr]n n some embodiments

nment s e re ess nm
the reggmssinetdest moed theal tveo andsalrbam wadblodlmen’&sdhe recess typically

inC'“@%%%%ié'ﬁﬁ%ﬁ the recess includes nore than two ends. In

fents the recess typically includes a
branchi ng. [0045] The recess may have any suitable )
[0948he The@cess Y hava a@MtﬁW’f@btﬁsS@apﬁ? e&&l‘%\n@% paingos cuboid (e.g.

rectaﬁ Hl%rr%r ?@Ehéﬁe@i‘n‘:\n i%ﬁst,%ster{ﬁerr@&@s':ilé h th@ e of a trench,

a trenc or a ternati vel em - Sp er
or al@nyatmahsee lsemi-apherei on any bﬁverssmi@@ e Rezguldr ebapef ReMdless of

the sfRBBCte FEg0E FERTn 1M Syl B pARC SRR 8 A B8 AoBlt . or

for sd)megernbpeimwte \ﬂl&talrmger@p@turéoallanwtéral o forpeegtaiih types of filling

matefiglst {fGRnBPaBbaL BSShAPOLLEN M. M RSO Honid. S060es from

abou’é@ m‘mto fab@m Q@QME fronabBuaP Qi t@QbGBﬁ Y uh! SréRBBoLR 6 pm to 8

Where a hem spherical shaped recess is
pum. W@eﬁ%a hemlﬁﬁberb@@éhgggdtre@@@ isifprmed irpthgebanst autbsinade, it is to be

noted tﬁﬁ‘atrﬁ\%eﬁe%éé |Eﬁﬁ8n3fé n%%dbymé @oﬁﬂﬂﬂdd&u\?féﬁopﬂﬁs da‘% any fwo

rectly 0si ng en
dlrectlhmpm@mdl pattions| 66 the hehesp!wm mes bé the recess may be

consH3REA 9611 1A opRahdl GREAT vRls: &L B teshomiofagtulinoe with the

inverdiopl The samaapplisseeudmirtaguimpeiapet assess[ 0046] The
base substrate nay have one circunferential wall or a

[oou4e] alTheybade kabsirate wal/|avel dneajrcamtarenhtisbwallb@s# plurality of

laterdl il ToRay HE6 SRvp rperaand § 147 Wiy LR Shicraridie dqvige of the

mverﬂi@ﬁbﬁﬁh@?}’n&@.‘@é a&'ﬂ‘llér %eﬁﬁb@rf 'I?Hé\/ﬂlﬁfr rhéeber Wiy Sover any area of
Typically t iller menmb fornms one conti nuous

any enifiesg. walls. aFvnlq:aIlyShhleaﬁliarem@m|f@rm$1@n§amntww& reqitdy. As an

lllustr%‘WF é?é‘?hngﬁtrg éﬁ%?ggﬁgéyb%%afg rria& dﬁéfﬂd hleu??@gdo\xgﬁe?é’llvxaﬂs and a
top wadind hef resas$ maybbelimsbadad in the top wall. In some of such embodiments
the filler member covers a portion of the top wall, including the entire top wall.
Accordingly, the filler member may cover any surface portion or portions of the base
substrate. In one embodiment the filler member defines the entire surface of the

base subsirate.

[0047] The filler member is arranged such that at least a portion of it occupies
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the filler menber covers a portion of the top wall,
including the entire top wall. Accordingly, the filler
woreovhaes7may cover any surface portion or portiPCESG1007/000080
t he base substrate. In one enBodinent the filler
menber defi nes the entire surface of the base _
the agessr presentody Aherrase; isubptraienblt $amear pEwgEimenish the filler

memBQﬁﬁer‘%‘y k8 eare?:%%' offfer! én‘n‘Bﬁ@Hﬂé%t ngﬁcﬁﬁﬁ?n of the filler

resent’ in t e base su strat n sone e
membenr liinakeddrb imehe| necess.| Shuseinr suas embadimehts the filler member

rtion of fille nmber.. i s .
covefiTa P i hiateeriBt BelR, lbslrife ot sfarlR GairuByply into the
recesfs lIhesornerérabodimeits the Qartionfoftthe flldrf aeenisdr thiae deesgies the

substrat d extends continuously into the recess. In
recessopereuitiait F@ﬁ?ge%@ B settasheyend hwhflwﬂn% remainbag PeRian of the

reces2S!fMEAWIHA TRE SIRNTRILLYs 1 [ 1o the Trecess (o a

certain exten remai ni ng portion of the

[Obﬂﬁfsﬁ' hieS prddne gf Vﬁh% r\‘”l%efdwéhﬁ)er SiHélﬁdéé iR g%s T@%}é&‘lﬁbs defined

portion of r nenber 1 ncl uded
therermmchasor@efsuh@mr[a@@r ehanngie Ehen@nanrmh(}s)s’rermmées in a first

apeﬂ&P@:\Pﬁilcﬁ m V\Rlefgﬁr}?ﬁgﬁ#é %ér\}eegg]agﬁaﬁwi ervgd fs'ghgﬁﬂlaé)erture which

aperture, or-ins
may md'eaa$m ountletBuoth mh@f:rsmlndfthemyecsad \@emlralar@ indlwded in a wall

of the: Bggp SUBrateias Aetined BdVe. &S aG HTIAiNa SoGUS: B Tt aperture

and thl ssdondlt apyértersamBl Se IMefuddd Bt P aIHreRt @f&at Rills of the base
second apertur be included in two different

subsirates A aRRIPEE llbrs’trtaﬁée sxampie e figat @ndabessraomer aperture may be
mclud#gci{/ Hf)féﬁc? f?é‘?%lgt’éﬁém lpSrt % 41"5 éﬁ'c:\?ﬂfé %rﬁ?aﬁﬁéipgpth%pﬁsteuélﬁ)strate

feren portions o
Accoddinglyntlee &rsti apemmalamf thehsetaryk apativta ate included in two lateral

el E SO, e, W A SR e i cnc

otherf I'I}Heeferm‘rfli_p@bsn%rétﬁtlcﬂiﬁtuﬁrr@@x%et@ ’dth@ mp@@mmgf matter that would
atjopship with each. o e 0sj N

flow {§0Rho i eS8 PERLDT §16 HBEANPcs <0 B5r Padrir Of e channel.

AccotiHy, tHeokud lHté’r*é@ *Wd]l@%frtﬁé ®Rer ﬁié%t%r g b%h&%ﬁ’éed FH&hY angle

as an axis of the channel. Accordingly,
with regnschito m%other,t Be long as thﬁaﬁfféranﬁhgbh%egpnerurﬁ are not

facmél e ‘%Qmeed N’%&rbr{ SR filst %ﬂg 4AEeLhAY' ?te?él WaR %%ﬁfo? Rfistance be
irst andt ond aperturé are no acl ng e sane
inclinédrwith respectTteeach etheamuianl"amgh@trondo k@abreal wal | may
for instance be inclined with respect to each other in
[0949hn@’n eofneoambodimned s th¢ st dteral walhandribe decend atersd wall of
eco

the fl{]?l’ {Sngp"xt%é érorgpia%aqgrpttegetéga?t SLg) | att%ll&éggrpendlcularlzalso used
interchapgieably wuﬂhytmﬂémdbﬁhbgmnélal 190 this e poRirey ¢dit@me@blls/ of the

receqﬁa|ﬁssn(£];,% : r\r}reeg}réégaq(gﬁé]al té’%tggiﬁéé’ e gérlu? a@r@rlgpluged in lateral
walls¥¥ehé WesneimidreAshanmabraive bfhy@es rédkdsdhahdform of a trench
may be included in the top wall of a cuboid base substrate. In such an embodiment
the orientation of at least the first aperture, or the second aperture as well, formed on
the lateral walls of the filler member is such that the plane of each aperture is at least
substantially vertical, thereby achieving lateral apertures on the lateral walls of the
filler member. By the term ‘substantially perpendicular’, it is meant that the angle
between the plane of the opposing lateral walls of the filler member may be arranged
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wall's of the filler nmenber. As an illustrative exanple
a recess inthe formof a trench may be included in

wao b@7negg7aval | of a cuboi d base substrate. | n sPEhS@mo07/000080
enbodi nment the orientation of1dt |east the first

not SRREHY 4 02 e P o R GnastpS Isnabivlls i i recess. The

heap! tef frémcH0anRey 1
e So WS rrlprlie HANE L i poertre 1

aCCQSthé@apnamtaHyof the filler menber. By the term
‘substantially perpendicular', it is neant that the
rile IpacmRepMbdinpentsdhe chenaegsiedinag byaa eireumfsaential wall. In

one t@@b{oﬁgn%liﬂlélggé gl]fﬂig‘%%rctlgﬁyofk?ﬁls fc%ﬂ%x%'?vméf ﬁéﬂg@ ]a¥ lg%tﬁé 2%ortion of

osin at er al
the thnebbas an aTﬂmsilsgbetam;allyi ewcuitaeof ao @it st saabstantiaselliptical-

he o enl f ture i s acces
sharfbg? BLsIE L ThE tefBo B 1ast sunaBfialh Fieae S5 Ehaham I the cross-
sectlbaablsiﬁap@d)f lﬁye a:h@nh@umcﬁrm amy foved that!dbveRe a 360 © angle at the
enbodi he cross-section of this circunferenti a

Opeﬂm @nﬁﬁﬁaﬁ MeARs th&lt Honay e perfedily eiffatavelor aaybeafor example,
elliph@AYr SHHISH &AM g%r | ptﬁ'rﬁ 'b%r d@élra"cﬂ?% e{c?ﬁ;’eﬁ}e substantially circular

substantial ly I cal shaped
apertusasi ﬂlsdmimnheral by dascrjbedrbelm eppbeddrmed ttheoincide with this

oS SESHHT TS g U ot S5 7 ot i
into ﬁieaﬂu:dtchm}béles pehfeedl FL@ﬂh@ﬂubﬁJ Jin @bmé emb)bdhﬁenﬁscét least one

| |
of thg cierses & 68 caBye deBies: an; aipAydl dtleasulERkalyegircular or
elllptfdall“s%aﬁba!ﬂ@@’éést he flee s bbWeBeéMuréarﬂaQ%F ﬂ’féﬁi‘i’cé ‘Be at least

coincide with this circullar cross-sectiohal portion
substardialiy apifrallars or telbptical dnr shape; tﬁp@thaﬁr@mbpémmemsu@oth the first

. fLui . U
oper i SRR BBl 1 BEETEL BBy cirutr
or eliiptinahén stiapé.nksseme anazodifneats theafitst apbrumnisi @liptycal, or at least

subs%r{t@iyaegb@ cteh,lrig]' é&?a loYV ﬂﬁgﬁgr&eté:og A rﬁqgrgsn{s crirculér og at least

substalmallylrmrwléry m:lshapéaﬂn Clit‘on(i?é|e&rﬁ[t)d)dﬁﬁh'enl:s!1 td FRSE aF@rture and the
nbodi nent both the first aperture_ and

89009@@6’&6‘”(% abe C&S%H'%tqr aéﬂ)%%flﬁ@smﬁaﬂb Cieulpg s ghape.
DD iRasgine o fie Enaicaton Jor sviaehi Der daviceots infionded, the
dimehsiapb STUPStRRE 'aﬁH'tYneeéédde' SFértureld lﬁﬁﬁ‘% valfidd. eFénhéx?mple for

second aperture is circular, or at |east substant

patch iclepp apnilﬁamethelap%ﬁ@ @ayde egapied ieebei sufficiently smal! to

t
ochREEH 08, $98 ESRELARECIH B SR (UL or HoBbical oy
throupbdbadipplicetion foé aaqmtnondbrcm] If tre sdmpgle bibgitaliettity B a human

cog LA AP b Ao

the paigH clamtp @8/, hdkea anametdrefromyaisutaianido tabdd® 10 um, such as
icient]y to achieve an effective seal on the

from é%%&éeu@r 052 Eg&%%wﬁa@raml@r sills|Bighcas redthlegd cells, which

typically have a diameter of about 5 um, the aperture can have a smaller diameter of
from about 0.1 to about 1 pm, if necessary. The diameter of the first and the second
apertures may be the same or different. In patch clamp applications, it is not
necessary for both apertures to be circular in shape but it is only necessary for the
inlet aperture to be circular to achieve an effective patch clamp. An aperture serving
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through the application of a suction force. If the

sanple biological entity is a hunman egg cell having a
waele@naessro of about 100 mm the aperture t hat i BCTUS€Z)07/000080

for performng the patch clanpbScan have a dianeter

as af AURR Ot iﬂgﬂarﬁg‘ ‘%'or srﬁh égemq Suégct %?fsfa?e;néggﬁ%t@da”y other

mmto about
shape] sisce ihisciott yged fdrl gatdﬂa‘cmrﬁpldgamﬂm’é Sl Qﬁﬁ%pé’ttﬁ@ IS at least

f
Sub%ﬁfltl%? gig(glgjsr o B j?) V??l lﬁ ?{is g;?ggﬁéﬁe%}?g/{@ ggfgng«h@ to face the
fluidf chisshbeam@at fsetoslﬁ? 0564 ﬁﬁééédiﬁt‘ﬁ%dg%ya Qﬁrrfpﬁ?PéﬁfE?e gee below), such
fere patch cl a ['1cations
as ﬂ'@cé‘ggtar}{pl@l ogh%pﬂr abbrﬁmb@@mecmt&elnmwmm alnothntfwaﬂhst and the
corr@é‘éorﬂdmg SR 86555387 Xrd &1 Ié:%}z %Lg%sg t?qqgrtl%%r or §I|ptlcal in

circulalf to achreve an effect
shappeeithere aperivregmayaservet bet thef dlet Mot pacsh temsREOME sample

t may t herefore assune any ot her shape, since
blol&gﬁ&ﬁl eLHtg)( used for patch cl anpi ng. Where only one

I taptially circular or
Ty e N ——
of a penfite Dfiany lsuitdblhaobssetiitial ishaps, B e%é@?lé the %hage ?f acircle, a

I ticl e , Suc
Semk?‘(@?rgﬁalﬁ;@ ?ﬁéang\/eor?&r@#ﬁ@gmlggt@ctangm @Isquetd) 4 pentagon a

hexddgonsh rﬂﬂﬂag?tﬁw aﬁ?bét%@@ﬁ'?)‘i“ o?ﬁ&oélﬁo%gfl Cgf\%%ﬁ?érsﬁtyggdlments the

|'east substanti al circular or e
profilg ©hdhe aghamnal éSn@gﬂwesameasham thrlughotibth@asrtite length of the

cha annep&ggﬂﬁgg |ng TQTRJP Ekﬁ%é’z% ‘é’q'%’e?ﬁ‘g]ag%%%rﬁté shape, for

mstaapergrad@alfmgr $iepwisea Apr agartige of ﬂf@&?ﬁmé!ﬁh'cﬁjdéng the first and the
shape
seco% aé%gﬁﬁ‘ét %n z?r:? %Feea v&ﬁé@%@ v i29 ge\gbf@,ny@haﬁe Any aperture .

of the rchangéle su&h rﬂﬂ@%ﬁapé‘t%@\fcﬁt é’(%ﬁog:g %’rt e, eh E@%P instance

octagon or an ot
def"@o%‘g%téa khg?ﬁ §h@ﬁg r@fcprpl@y@x semecwh@maei efs, letter® or U, a

tnanglﬁgﬁ 525@9 Lé g{ﬁcgﬂé}@ rr% %ﬁ&ﬁeﬁgﬁﬁécfrﬁﬂle C;'F? bcﬁaemﬁgts at least one

of thenfirs AN filag grecoinds aperdpre, of dhe | crhiatrmm elefinedual émeao of at least

| ud
subsFFIY g F8EHE ld N5 R shEE b s anpaiments
the qir@yunel kasithe dmmefcrasysebtiitl shayeaRebhe! & Bf)thtfh"e first and the
perture and the sec

Se"ogg%ﬁ?ﬁ”@e ﬁﬁﬁ%’“ﬁ%ﬁt“? fflarﬁgtte% {eraraa defingeeay et frst agerture or the
secos@mrmfre ha BRhiRr AmeeRiore 48 HiSe Zgﬁ‘Bf" I%ggﬁ tHeeErIo%Esse\{;tl% of the

triangle, a rectangle, a squ
changqal gbéap@nempﬁdws éh@@d&fmﬁiﬁﬁeedtbyl ’tdﬂasﬁrsbapemret trethe second

aperturd & ofiﬁqnéfiﬁha‘? %?&ng\ %g%tdfrlfsy lqith '%%lleac?&g?ﬁ [J;ﬁ) d%éé‘qe from about

area of | east su nti al
0.1 ugut@saa}@m@t. ‘eﬂ k. dh Isoptel embodinegres the assardefind® O Ry $he first and

t.h a cross-sectional  shape as
the s Ao BB o e T il 1M g giveut 0.1 pm to
abouehbadi.nents the area defined by the first aperture or

t he
[0053] As already noted above, in some embodiments the channel has a

maximal size in terms of its width that varies along the length of the channel.
Respective variations of the maximal size in terms of the channel width may be
designed anywhere in the channel and include a progressive change in one or more
steps or a continuous change. Such changes include, but are not limited to a
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second aperture has simlar dinmensions as the profile

of the cross section of the channel. In sone
werodisTent s t he area defined by the first apepP€T862007/000080

t he second aperture is of a nHximl size in terms of

consHiGiah 1 YRS <B R OUHSIRT ink VAN G B SaB sBbaggments the

maximélfbftthé dhianskl sind ik herfisophd vﬁﬁﬁ‘f éh’é@%é ﬁ \ﬂfzmﬁy to an aperture.
size in terns of its wid from about O:

Thet@"%tmﬁa AR Indansy e %ﬁfrr@aid@ynat éucwnterentlaln wedreSuch a
cwc%i’%ﬁtﬁh a?ihbt‘ﬂ%? RAGARL! H\%g I‘%}\)@? ed'g?'t %ﬁ céﬂ hﬂoﬁ &% nCkperture,

vari es al on annel
suchRes pefitst \apeviure aa isscendfapgdruresori bmth sifizet amd tesevondf aperture.
wi dt.h be desi ned

This 0B a P e e BrRUgRes 8P sen ERL Ao s I8Ralfop that the size

of tHEDERcEMRAENDAl Wall Gt ighbMeUST b anideh d%@ﬁéhs%@afdﬂ\%ﬁ'd the respective
i ncl ulgqtp bu are not limted to aconstriction,
t

apergreg Wﬁrt Y. BUsHr dsiPerfiast of Wulctrp\d@‘fefﬁﬂt'@'oﬂ@" of a channel
reseﬁipi)@éj'a”%{]géﬂ &ﬁw@ﬁﬁbﬁ&l’ pafcHt EFatn&g‘eﬂqH&lte WitE o ﬂa?r%ff\{:%outh and

Vi Cl nl aper tur
wideslighhedly. nﬁ}dChot?On!@@tdmmabecmgumé@mewaﬂy reduces the ‘access

resis, érxlréccéé’ Ega% gfr‘d@zled ﬁg\é ngﬁﬁ? ﬁ/gﬁv' gqjﬁ%.'z? ldn gﬁrms of its width.

Thosqoshutkelz}i1 in tffeu al‘t Vit egapfret@te ﬂtglﬁrstuuh Ea c@nﬁ@_ﬁgﬁdn W?ﬁﬂédyﬂtﬁgt in low-
rtur i ortion o

noisg rekitingn ACEP iGN 1t i D AGS HRl (0 664 3 FSsegte Shannel design

for ph&matiam P%ﬁd!i@btléﬁ?oﬁth@d&flcé BetHe lh%ﬁﬁ]&ﬁ ential wall in

ternms of its width decreases toward e respective

[CuBA t Uh&orh® lepvsidi H%ntssﬂﬂ‘é*cﬁaﬁ%ltlé QM r%)etdhl‘éxterally W|th0||n the filler

circunferential wall of a channel rese
mempghvichtwihiala perizantall Rlape sif pae basqisuhstiatear mnmnnt preclude

the ?Géisﬂllﬁﬁrﬂ‘\ Q&?jé/ns o CiheC RRLHALI ﬁﬂ?%ﬁén 912@6 géié%é Lg;g/vards or

u es the "accesSs resistanc
dOWanalaiSch mEIthwﬁllleramemmlram stime embodimentsfthiet shannel has a

masitfef ke TORSRS3LN SRR Fblmt bS8 SFAERSs iRk about 05
um  foecabodi rep pmth@ud:hngbyfroh’t abvryit *Iie5ﬂ9ﬁ1 rtGdab@utlsGbe?Fn aln some
t e chan r alt C | catl ons
embfaﬁ'e "feﬁi h&%@n %ﬁ &%%G‘géh{‘ﬁ% ﬁpm[aw@i]s'q%ms@ﬁ@s of its width from
abow@qﬂh%ntaﬁohﬂgochﬁnngucn Sasaﬁbﬁn%%ukaé EIn@'tb Mbénhhp um. The

| er I.e. within a horizo % ane ‘
longituginalaereaxiablangth ef the pbau@@gname priepiajierd te he in alignment with
ifi t i
the lé%’gstﬁ ot? é&ﬂ%\a\fgp geé?%mr ﬁ%aﬁ/@é‘pﬁém?ﬁ%l?éd RRSEY In some
embwd;rrtwits the (zhamaebhb@dx Imagthsfrbhea!mmamwm teaabautn250 ped, such as

abouf 1Ap'}'e LEEQ@&&EEO?@@%H@?%E °emna such ag
BREY YA o
example thedidsd sabstrate may include a metal, a metalloid, ceramics, a metal
oxide, a metalloid oxide or oxide ceramics. Examples of suitable metalloids include,
but are not limited to silicon, boron, germanium, antimony and composites thereof.
Examples of suitable metals include, but are not limited to iron (e.g. steel),
aluminium, gold, silver, chromium, tin, copper, titanium, zinc, aluminium, lead and
composites thereof. A respective oxide of any of these metalloids and metals may be
used as a metalloid oxide or metal oxide respectively. As an illustrative example, the
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about 5 mmto about 20 mm such as fromabout 5 nmto
about 10 mm The |ongitudinal or axial length of the

we b@nned779aybe orientated to be in alignnment wWehSGHe7/000080
l ength or width of the recess17The channel may be of

' I di,nent,s, the chan
vasg o3t A G P TR SREERT Si hs G52 RSk broacly
refeebdiot dh namorgtoust sbll@ maatedal, akdidh anféﬁn@b@ﬂtthéﬂnodynamlcs
e substrate may include or be of any

CO"@%@‘?’L&ﬁQT@t gt,%-gpo el deRappidindiviearsiass iupbiaiaeed hy'ameltlng a
substaﬁbélQﬁd&aﬂﬂhﬁé@olﬁmgﬁ?béiol\/\f’i'tsdme‘ﬁﬁ{ xﬁgxuaf?or{‘ﬁ&ﬁgfs%xhg%rystaume

a netallo oxi de Or oxi de ceramTs.
strugfyre !?ofoém%lt dhededs “glask) u'meparboulaalrefelmto maitenedonganlc material

e ST e A TR R S ——

mangeneseé I’dledet and rroeta( eoxjdesstiest has aédlmfdefExaGﬁbI@s of ceramics

ST chr tin, copper, titanium zinc,
'“C'%ﬂeuﬁ“ﬁ? of Binfel Hlirris Serarbicehexiegrceramiass patiide geramics or
nitridxt&ensiksany of these netalloids and netal s may be

used as a netalloid oxide or netal oxide respectively.

[wmseqn Inl lsgfig FnBERIIPSATD! Be b@x@@%@bs%ﬂ%ét WiHiéh, "TRY b§erve as a
ef ei

uartz or a glass. The term"glass" as used
pamg%‘g‘é ?'%rﬁr@eﬁob%{ﬁwinmawﬁagﬁld%a indatesiok Eewcted\,fﬁnonh the group

conéléhﬁgebfr%n fvér?%'q?%\ﬂ%ﬁ rfreidnirn Paf ﬂgéggﬁ%ﬁdﬁg?gﬁ?ﬁ &saquartz or

liquid. Accor S|so’ba|n
glasg)ﬂwmaawrammdeamlmlynwmmm dilicomenhitida, tsmomal ¢arb@e, metal and

compRUl B %5 B BBAFENA Ak B8 LS| Servt om &
conventioral smoangamfer/ﬁﬂb&ibtainabfé fohedilitoR TolR®id, HAUBIng, but not

imitgd, 0,020 N kA G2 AT ot Bt %%Bgn@%gmé%réren@lmwmepnamat (SE)
wafef®ldritl dilbn Braimdlsop! (St aghfers.| 16!difife dMbodhR the filler

limted to, silicate ceranics, oxide ceramcs, car
membgr ingledes a diplectriemederiati such ?S%ﬁhsumterorﬁa(amples of a su1table

dieleBIROMITBALS indl ﬁe%ﬁ %“RB{O'EI t\;%vjj fpm—%rqjg% Z{%O%:s) phospho-

partitioning e USel
smcatat glassl belcephesphiorsilicatbe gtpssy ppolysiicsh, ngiicein Qféi‘{b!de silicon

ol I S B o

| i con carbid tal and co
(q57) s MdiCaafins) AR IR siiBstaley May D lERe roumterential
wall deailaiedalf walin(see aby@s) 119 8aMmeSerhbe@imes e [¢ddt portion of such a
wall ?Hh%l nabl e fromsilicon faoundries, including, but

{Rape; HOSEALR i & lerst %l@}awlbfr@rawldatthqm@q @zf)ned by the
first Mﬁr@[ﬁall%f'thé ﬁﬂe?ﬁieh?d%rain otk &ab me?r'@% ?é‘egﬁ)ﬁcgtﬂeoﬂomon ofa

i nsul at or wafers. In sone e
wall ¢fithe dyas ira siriclugies af lenstiacpontion ofthefirsilatesal ovallasf the filler

memB8r. 'Iﬂséa’éflﬂéoémbgéﬁﬁ%ﬁsthgfbaas Sg{n{)%%tgdl (yld%(s:tt(/v'oclateral walls, for

nat eri I'nclu are
exampie endwabpEcsiNGeEcs phiheiuss sulsstiate. At least a portion of a first of

these two lateral walls may be at least substantially parallel to the plane defined by
the first lateral wall of the filler member. At least a portion of a second of these two
lateral walls may be at least substantially parallel to the plane defined by the second
lateral wall of the filler member. In such embodiments with two lateral walls a portion
of the second lateral wall of the base substrate includes at least a portion of the
second lateral wall of the filler member.
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gl ass, boro-phospho-silicate glass, polysilicon,

silicon carbide, silicon oxycarbide, silicon nitride
w@em7aesTposi t es thereof. [0057 As i ndi cat ed abCUeG2001@00080

base substrate may include a é8rcunferential wall or a

00881 ¢, $ohi SeIRRALF e b B S B e 8Pt o
wall] re%lpn b Hbed@ﬁseasm@stmeam r@lspeotmeh walll pordodedf thechd¥e substrate

0 e Byl B I o imerts e
secm;bsl;ateml ewaihajfUttH@SﬂH?ér hrasiieraaRe’ d&MeLh HAR né)ér‘gﬁh of the base

he filler nenber. In sone

subgtisS, B sk ufbadiaants theiuslk ber i datinocvay e frstriateral wall of
the flkHTROMALER ah¥QhERPAPbBioR! HEthed! by Bif BESGS HASE Sl of the filler

At least a portion o
mempbagriage ipgludrd i diffessnt lahﬁabalt\mits a@fithy teseaubstrate t he

| ane defined by the first lateral wall of the filler
&foﬁier/\ ragpeciystwall pertiaroaf afwall ebthenHasdé stibesatet MQ?/ be of any

st Syl gl ol RE°L AR B 5 Sohel ) i

Wa”flﬂ Isemenenﬁmdlmentssucdmayrﬁ@diﬂmﬁfo?mﬂltd légw) ﬂo@té(a%éyle at least
nd | ateral of the

ossolfiplf 8 87 e B fecessat il 60 acr Endermo ol Suchoacwal portion

| |
may at&ce n’gln%déuafat%arﬁ c;ﬁ dtﬁnﬁgféfi?trsg{ﬁdﬁgﬁgﬁbiog\%aﬁ% é}% [lﬁ),%ﬁ%%w% xample, an
area Coplgoys fondie RRRaUre prr theoghannelhmayabe siubsthraealimansional

struch@eP aedt| Hﬁféf‘@' ﬁrorﬂ’lo"t ere mlhg sﬂﬁég%r(lﬁb%ﬁ gfe({g%oéqf) In some

i nst ance a ClI TCU
embwn@@tﬁa‘rr@m@aem sum‘m searonate iataepalne\fsabi isgerp&8dicular to the

pland U%ﬁlﬁéda?g%? %uﬁ%ﬁ% g Iafq@ﬂw\éﬁl l}t@? W plr ?r%é;rgcp%agfmbeageconvexny
or a defcaty. liry thdﬂ echtersdf & @éﬂfaﬁt;vé@iolnv@iltﬁ be cf)hbé\‘ﬁf Ffrérrgﬁéﬂure of
or t.i on deflne the second ra
the C@ﬁﬁ?é'd?al\(ﬂﬁ delpESHe A 'Sré -ncl uded in d| fAf er ent
9
roo@@ﬁ T 43S Pbote°S: FASRkiNe chokReBhot vall of ho bass

subsiatesit livdl ade@in Eﬂal‘éfra!%)ée?é%f ﬁféeoééé‘)%x&ﬂb%te ih éH?P{e bffbodiments

[l, a steppe
gﬂSt HioR og,ywqa Sgé\éggﬁ@at@rdﬁfma@m? the tatetmyv\ml cuffthe filler member
heast essenti al
AP0,y SRy M B A e e
first aﬂ%wr%xom@m seeend spertane af 1$|e chatingtl A aémtloé Iateral recess may

v o 5 A ol 8ok el A oot 4 st o
Hm, frcmambelt Gy dheud 5 |irhioeeo @b&@ﬂ%@ﬁﬁ‘h é!dh“fé LABSUT B35 about 25

o, ARG o S e oo RS e dp apiaut B0smica e sbout 260 .

[Oeéﬁualtn typ|c§l gm%o%n%ﬁgﬁtts I‘[I*?e plgtreegn?'elageus!saroftt?xet Egse substrate is
inclined with respect to the recess that includes a portion of the filler member. In
some embodiments the lateral recess is arranged at least essentially perpendicular
to the recess of which at least a portion is occupied by the filler member. As an
illustrative example the base substrate may have a lateral wall and a top wall. The
recess that includes at least to a certain extend some part of the filler member may
for instance be included in the top wall of the base substrate. The lateral recess may
be included in the lateral wall of the base substrate.
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pl ane defined by the surface of the lateral wall. It

may for instance define a convexity or a concavity. In
wo b@7aesTrer of a respective convexity or concarRCT/g§G1002000080

aperture of the channel may b& defined (see e.g. Fi g

16§82y \50F et BoREs B bei & Giurerartialwal nd an inlet (e.g.
an dpﬁ%]ﬁquﬁ)!nge?gﬁ?%e%lr@ﬁ mﬁé%hﬁmr%ﬁher‘n@oéotﬁ% lateral recess may

enpoai portlon of base su
alsodaeiugeda psentn semerambagimenss the dasel s@stmmmy mclude two or

o B RGP PR TG s oo
laterak enagsapay nmuledce)the fiestcpeniues and aimther:tatemal re¢edsahay include
o SR BT 1 el BL e o o et
receéSé&n @kﬂ@wa@d t0sehmid 126R rf&b@és bA tAROHE IchRP e@%ntﬁ!ﬁfh "opposing

out 0 to about 25 mm i ncluding from about
S'de$ of %Q@Sqwﬁﬁvﬂe@ Thedirst Bterghresessonay durluds at haast a portion of

the f[rﬁglféiérai Waf%‘?'tﬁé‘tnll&”ﬁ’igmﬁéf B (}BQ %eh@ﬁ& rl&%ra{l Prggec‘%hr%y include at

base substra
least @ gesgtion khthe aetmmielataramwalf @mthefflltelnenénnbberinrmw:beafmbodlments

o 18, PSSR L' B R e S Bl o BE 55 b sccone

laterak réo@sstm@y defihé @mecﬁnrﬂd&u@lcﬁdrﬁ%rt TBe first! fRiid ®RBR®er may be in
ive exanple the base substrate nay have

| yst
fluid gorngﬂwaﬁtl@&r %éha sgCPRY fliigl ehanber viadke shange!-
t | t,.t t d some part of the
14d43 o Frsstie TR IFENY AGp AR MhadiE e iR dchardingsta s present
inven®n imfludéde abﬁﬁl?/:lllﬁ Qﬁtéfﬁuﬁeis-rh@s 'aﬁt §>Eé}+1plree@ﬁé%o'?ﬁé/n BE the filler

included in t er al
membgp AGCAPYINAO B reqess |0éttbeabasea@@b§trm maycirmled@ a plurality of

i u
chant?lﬁgs‘r? egé ‘31{{?: H‘?énsgewg:h%pﬂglg ﬁ‘ﬁ:\g'wﬂ'lc%déur e ﬁggﬂﬁﬂ%% a second
apertueel he frrstcmmraynaj/sbe incleidedédn a iua;stéatetat vehportion of the filler
base subst,rate I nc

merBEP BRYTRS 52chE 2PRRCE D! BElreuRTi I notine e wal portion of

the mtmomemms mneorr@t einbhodienss thaYfirsh dpetriré hand/of Sthe second
ot her lateral recess may include the

d
aperle JhaY BSaMeUideton 2Hal&RaNALIOT thRamIsEIIiGtAS s éxsrdpsoribed
abov'en%%tﬁné%§@@|h1én?é %é'plﬁleéi@)?%?scha%nfelé & nrﬂf‘@?:?d in a common

second | ateral recess on | east esse
recegp B Sone embedinsents tﬁ@nn@geali @b@nnallsa)f the gldratity of channels have

e eSS IR AL AR Py B e or

chanhetseoiather pkuealstyrtﬁ)chamlels:lham abeestesatiairdefing atfeats led the same
e filler

. d l.at I nber. | n such
38 348 IR 6 S P s, cBEPRRorly Bi ore o the
chanflefd o tite fplldrﬁtltyf bﬁlbl%mﬁbﬂﬁt?ﬁvea@darqgﬁ sk diA §f ®rms of their
recess may define a second fluid chanber. The first

widthy fhary ofheintRSPastye rhannels. Undsemamembedimesis Wiheret agrespective
microtREABHVICH B GERITREpatbR i ¥R wider channels may be used as

auxiliary channels as described below.

[0064] In some embodiments the microfluidic device includes one or more
additional auxiliary channels. Typically such auxiliary channels are present in the
base substrate rather than in the filler member. A respective auxiliary channel
includes a first aperture and a second aperture. The first aperture is generally
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[0063] In sonme enbodi ments of a mcrofluidic device
according to the present invention includes a

w@bkwrabd7ry of channels. As an exanpl e, the pore¢DBGBN7/000080
the filler nenber occupylng tB@ recess of the base

s Y et A O e B, g BT of e

chasrsiasdefresd albeve, Tb}etﬁé éﬁénrfb@@i’ééﬁrﬁ lﬂﬁye BSrtldﬂﬁéMﬂS(ﬁHmeember
a first lateral wal | portion of the fil

occypMng dOEnERCESEr i r Meyerpkodimentsi@n anxe\lassemaﬂnel has a larger
ma%i@%ﬁéléb Mﬁb?mﬁ‘iﬁ’fﬁis"ﬂm‘?ﬁ ifh adeAn |'[‘jﬁf?frredl &b resent in the

odi ment's the first apeftare and e secon
fillerapembery In@pn’nﬁemb@blwdemmwherelaat&smlctmalmcmfflmdie device is used

or R SHAHIF Y B o AL BT 25 el wolosi

entityatramapedassof 4 Ohémﬁ@ R dsThoiea Sy @R Ako EBiellow) An example of
of channel s have the sa

channel s .of he lit
su Crﬁﬁ?l%ﬁ%o@m?@ IS @P IBPigwes APIAB. | n sorme
all channels of the plurality of

[gﬁg %Blﬁ:% imegts tth%tﬁrabfan%ﬂﬁ? el the awndiargnghannel is
arraﬁgéd 'l'ﬁib Iate?8! WAl (Rieh of th'é %ﬁg’[;}:ﬁ 'S'Wa%qgﬁeral wall portion may

nmbodi ments one or nore anne
mchﬁeum ifpret apeetneamltbehm@l | pmegent inxthedfillesi meniber. The first

h t h
a8 S SR S ERREE BRI ttrl v
portigev bt éhé sbasee dubsirafeatSuche baierng revess Wnéyé ralsd aﬁaabé the first

apeffietf i CudisarAtin SRS weatan dine ey seorture of the

auxiliag! udg@aneIN ey nrﬁtgcﬂnéidéihwmﬁ@nt@% 'Ib@étﬁdcnﬁWﬁlﬁf to the first

c |1y such auxiliary channels are present in
ape'%‘éi%eo h@%/@h%ille'rra?ﬁ@?t inHAA filler taember. |'Eine ﬁwﬁmertupes of the two

chaﬁr%‘?@ﬁfatyfé?l éh&é@é{uﬂgﬁﬁz%:c ébﬁ!aper{a first aperture

and a secon apertu ure is

[068BY" Al %@hbaBE%dﬂﬂeﬁ@etk@'ﬁﬁcﬁfﬂﬁdlef dice %&UG%E Ul ﬁ;hgrality of

device as the first aperture of anne
recegsey and; a @lunglity ohghaenelpr s such iemhddimeoats trenfilbér mh:mber may

I
ol 55 R OSFUR 2901081 KRG 00, 5y oot o
eaclsrenessrofttbe purality dEravedsds. tThan pmralitym“f&ihaame@ﬁ'ﬂavenb arranged

such ﬁiﬁ&ﬂ ﬁﬁ%ﬁ@e Qﬁ?e'hg'@gﬁe@p%%% ok the &P%Ifaﬁepaéf@gd&me@s iof the filler

memieedi eomeabaibodliMBRIsNSevtaN cRANAGKS! AreTnNEIGdE 118 lon@®espective
serve in positioning a biological entity at an

recegpelt §?@eo?m§°éiﬁ'ﬁ?m§|thﬁssﬁiéﬁ|ﬂwﬂb%!b@f/@h@%@lsallssl@dllded in each

I
oo 8, ALy g AR SR e eces.
In one pi;tth%@feemtnog!|mentsheaduzhﬁmmlyofcﬂnanpiefaht;s adrchangeld inoludes a

st bl s U RhupL 10 8PS BHUR b e i o

laterahealt partivgl ofithe Sitlet memibdrewhilé ke se@irRapertitive by b included in
a second lateral wall portion of the filler member. The lateral walls of the respective
portions of the filler member occupying at least a portion of the various recesses

- may have the same or different alignments and orientations with respect to each

other. These lateral walls of the different portions of the filler member may for
instance be inclined with respect to each other or define different planes, which may
in some cases be parallel to each other. The apertures of the channels included in
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aperture of the auxiliary channel may be arranged in a
recess of the lateral wall portion of the base

waamstesare. Such a | ateral recess may al so i ncP@MeG200® 000080
first aperture of the channel 2present in the filler

|
R R R —
each iotlser cribat arecarcdngdbircdisforarit paese v ohs efnhl@odmiehegll first lateral

T TR
are alhdpest ﬁ@@b&otd@*ﬁn@acé(%hféh%léngev' ce includes a

plurality of recesses and a plurality of channels. In

[e0671] eFbaHEmMGYestheNatdrhl Wall TGRS of e A& rpgﬁhber whnch occupy

correspondi ng portions arranged such that t
the variqus, e§3% Pgt"@npié'falﬁﬁ@ﬁ reGasses, mﬂytbfz?eal}nalugm ia be dﬁcated ina

I n
comRAERSRRs A" 8 ifbot ¥ PLeARRN" ) So¥nBR R Weh one of tre
respegtive taferaliwayl ptmtlonsmsf tiodé fltlhlenfelnhbeﬁnls nram‘rgmd il 8 separate recess.

ncl ude ,
in sGHR PBTorRE 46 i BLRE B FoBracHel PoRio SR in, My member
defirds @haallepsrtion oMtHadedei suiraehe. ”Fﬁ%s§ald/\§/aﬁrbortlon of the base
i.llustrative eéanple a single channel may be i ncl uded

substate fagy pg dagdded i griatespl fasese Oéﬁlmaaﬁ@ﬁub%af@r(cf also above).
In s@xhéné}ﬁbo@fmérhé* R lﬁl@ahf oPﬁrs? hé&@ ?ﬂ ?SttW%soiatﬁe' fikdr member

aperture and a second perture. aperture nmay
defings arRiuRligy of wall pomns|@fttheabamlsut>smm, (andmfwalheporhon of the

o PR 0L AP RGN B bao subsae

thergby defining rbluralithef la¢rat edcessich of tHe bhse sabesiti ve
portions of the filler nmenber occupying at |east a

[@a68]i ohalen mae\wmmcmf gelawamat&h)clémp@teﬁf& ﬂi?éfa{cﬁtémentloned
f [ nt nd orientations w respec 0
embBUimeTS e 178 REEHIS 3Pueiatiine Miyehing A Hiackas (© a partiioning
elenmltt (Iﬁé‘r%ma‘ﬁefrh@séw ligterdrRIMRRabRBYWHIO T tH@Sié‘HPepQﬁltlonlng wall’)
ned with respect to each other or define

Comi&“?'f‘%rf%t*afsr Aridannghwith latsral apedwiescardwhich jsavsed t) separate
two fldd %‘éh‘l&,tr@ﬁ a Igt}éfalap&ﬁf:ﬁ ‘WAp QIfevfé%EeW se&? ?nfngcélgg%g\t may be

inthe pluralit recesses may
first fabaicatgband ctlneern gaseinbled: isép ectepacatedtitid chhetbesmémber to obtain

ine BB BT iy EABR M P TAEA T vent
may tmeudé ra:fmsﬂeﬂutdwmambet thest IQfseﬁal‘aéﬁﬁﬁdm \esedaingliidasifamber by
the RS ERuRene e fist BidaramBar boadh Juld fammunieation with the
secoﬁﬁrfh@cﬂ chwﬁb@h V%C@iéod’hémﬁal ‘é?ééé?ﬂgfn Y ﬁﬁérer%eﬁfbeﬁf NEor or example, the

%Ilty of recesses, ma arranged to
first fﬁHdQ apthes anddhe secepd fiyi Clﬁﬂmb@l‘r mai/ heemjeesbt@lcally d@iﬁeed in the

baseC M8 N4t er@ﬁﬁ‘e(?lﬂf%ll érth%gﬁxoé’ceﬁﬁgt%tjev?néathgrﬁut&é‘f’a):\;gerture of the

portions of t
changepalnathisr maassr, Bn!astenale [atblo dé! et $otdmlsmgmwbl fljfidothambers

connbbtedf thFGIgH e MRrneP M e lior HrerhBSr Is' reafitademPe"

[0069] In some embodiments, both the first fluid chamber and the second fluid
chamber may be similar (identical) in shape, dimension and/or geometry.
Alternatively, the first and the second fluid chambers may be different in shape,
dimension and/or geometry. The first fluid chamber that is used for containing the
sample biological entity may be a closed/isolated chamber or an open chamber
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defines a wall portion of the base substrate. This

said wall portion of the base substrate nay be
Wop@rneks® in a |ateral recess of the base subsPCES5&2007/000080

(cf. also above). In sonme enbddinments the plurality of

IR S —
the ﬁsbﬁmmaﬂﬂmtﬁﬁoh ﬂWder cmﬁédtwtmé fluftfic Bham@dlithyt :@fﬂuwﬁi/ lconnected
portions uded in a lateral recess of

to aiSeUSS SHRRly é\get%et"r?é?ﬂﬁyTB@fﬁeﬁpﬂé flaichrhambet yeQeﬂves ﬂu:d from the
first lafdesEambECASS AR fyOé fl@l@ f@tﬁﬁpa@(ﬁw ?Td?am%gg %ﬁhngéﬁfgpdlscardmg

in the context o
the sgraplenent i oned enbodi ments of the ni crofl ui di ¢ device

of the invention are directed to a partitioning
[@Q@}enﬁle@ﬁédés rmay be d|l§pdseednrerth¢1£illﬁyemldychamﬂ>‘ert hed the second

t t si,.n he | at er al
fluid Egﬁmggﬁ%{r {hl Per a(}(@ é() F\%ﬁ@ %ﬁ‘af”aﬂ"t (HPaUIrgRegty petween an
upstmmrpnlet end &l drnwlnsﬂ'wmeﬁcﬁntl Of aari aheodiliseat partele@@P biological
his partitioni may be first

et et figa dnga et daaluian 8o Hken digbia aireentiflav due to the
flow @nmthrﬁaghethetnﬁme&méa baﬁucl@beg’ ?ellp@éﬁ *bgcérﬁaacyte) as well as

vice. |In other enbodi ments evice o
VO'tagﬁv%%qn&ﬁ' ey instengaeimthe p@ntawt mfcpaihfamt@mptﬁgaapph;catlons the

elec%%???ﬁa@ Ieﬁgﬁgb@ r@%ﬁ@ﬁﬁﬁ 5?:0? g{fé‘?ﬁ:ﬁ‘ca)émgﬁgrp%gpc!s dnayps fermed a

referenaé celeoirode eadi ihwe elecirotbeasanged ifil mleddohraﬁtr@amvmae of the

the fil.l For exanp
immdlfscif PaRfie a7 BR.trlet ahactsinS SLESHI  MPE ERamBae rference
elechm;e bad opeddrisiig aldcirodeicanes ;b(ﬁblﬁé\ﬁa&@&ﬁlrﬁ%@sdl{aﬁhél e.g. close
resg‘?ctlvel the in|et aperture and the outl et

to t%%eWmP 5edt articiandenctioning hedhawniesr seasingt exaposes or for
S S RGO 1o B S 3RR508 00 conions

t hrough the channel in't
in the fbidog q“qrﬂb%r@nﬁ itiststasiredio opseneHheesponss offﬂhelsmmple biological

ornf S S e T Focs on o
partitinieg releineet, yfprterxanfple sin amir ttbeths eszonlef bidlagicd1 8MRY, Sthereby
som{ G, S5 H B PR R oS fsremen
cwcutth&) sﬂmﬂ mtégr@t@lrﬁ@'th@@lbﬂ& dT'g;Y rokRIcd 15 anesihbar ﬂ{c-,fa%urement

nber or an open chanberf |y connected to ot
systefm dpﬁy@ﬁé%?rﬁ‘éleg%math%@ﬂ%ﬁt@ﬁ&%er In one enbodi nent,

d chanber is fluidly connected to a
“&’%] h[c ei S kgt NPk Byl ipfg endeviced of othe daventien, such

I h e
clectABE] b FpIR b, e RSB bl Bt g g bo
arrangeditg|be ivsarted irfe the fluidichambgeviaemeres pbos. ﬁiheaﬂemd:lerrgay also

serve Bﬂ’neﬁagphfbgegogwébl@fﬁPtt{\%q’ﬁ’%ggg gxb p?ﬁfcz@ hgﬂtﬁ&ngfgﬁn serve a
vanetyhef purppses, aiclidikgnyeetarcentratihg eastioAEHES iIGLISEE sample
partic?é] based on electrokinetic trapping (cf. Wang et al, Anal. Chem. (2005) 77,
4293-4299). Other examples of filtering applications include DNA sieving or the
isolation of a virus sample, for instance. Filtering can be accomplished by placing a
sample that includes particles that are to be sieved out into the first fluid chamber.
By applying a suction force in the channel present in the filler member, particles
smaller than the diameter of the narrowest section of the channel will enter into the
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upstream poi nt and a downstream point of an _

i mobi | i sed particle or biological entity. Electrical
woreasnossnent s that can be taken_include curreneCT/bG2007/000080

(due to the flow of ions throddh the inmobilised

I f cyt S Il as )
chalfiark Be Snckhafdod i the Repld 3R HRamBer dSatisESdproer than this
diametet Brectrappedh gnd pphiatanithitsthetfiret flig@hagfierar r anged in

the upstream side of the immobilised particle mybe

[0@72dedThe Mewmemfdbeeh\eentmﬁean B@@cél&@ &) ’F pfe8s large quantities

f t he i mobi |l i se
of ti"ge; %é’r’ﬂg (g' ‘ﬁ@?r‘%ﬁ %rsgr%g K Bk égrf thisgpurpasee ﬂnehghewce may

I I
oy @?ﬁ?ﬁ“ﬁﬁﬁ@ﬁ"ﬁé%ﬂ%@l”@?W’”&ﬁgﬁ?ﬁ@“?ﬁ@aw"gw
d

in tl} ign ﬁapl{ercn@mbern@(:q:wlmgg istrigie reoesselrsiangalternative
Sk 0 PRkl B rELAL Rt o dhaiPéamostrate anc

i nMobi |
the ftlheé meraber bhanbﬂfespomdmgtpumomhema@@f arfar@éiﬂnvﬁaémﬁecelss Each

| ect
portQf BT Mer ' MinRT acuPyia: e deeStudbe eweafigbae@ninerein a

charniet /ﬁqrartm(brﬁng rgeMleBiedmpri r{sﬁgr g@ﬂ&lhﬁl oT EhQﬁH&% %Qytdeeused to

sepaga§3a rqllgg?* 08 ﬁ(’lﬁ,qnﬂgrysngnguﬁlmﬁ ywheagrs, each of Wthh is used to

I8 S mIBARY, nt circuitry), either
ana;ﬁntgtgggﬁg i nt orﬁ(tghg (lzlne}w ce o@n%row ded by an external

[UW@}UflﬁWerﬁbéaﬁﬁ%nt”ﬁ%é PEiCO &oh@ PBEﬁ(ﬁ? first flyid chamber

el ectrodes. [0071] el ectrodes are no
and aplurglity @Eswortchﬂuidnmﬁmb@ﬁ ﬂtﬂdkyfn@rmctecbtmme’rﬁsst lﬂald chamber

v 1% 40y By o SpTE AR APl IR R Fitbodimont -
pluraatyc@fsgrs(o@nesturé@ws temedeomile dﬂrﬁoetﬁ%tdeeofoiHéebartltlonmg element,

and £ PRR5Ts RERAR ahobEhed Bokigd B 1B spbeb surtacs adihmysubstate.
Eachpfiestcapestots af ithe pluralityt bﬂ'ﬁr&th%behﬂ?éél%sleﬂgﬁlagghﬁect{ed to a

i.cl e based on el ectrokinetic trapping

corregpon ang| secgqgrﬁpe@ggggf seid Plogdityobegcorat Beertemmlaea; channel
formelf vxf;ﬂh'n’i Thé RYUbIRRIA, G LS IH@F% - I%Sdca Vbﬁgﬁ)lgge{! ﬁf&thm each

isolation of a virus sa n
individga! tyst fuicopambertorisimplt andous prosesping. ihbodth embodisents, the

L G T P T ST R—

recordingsriol qut@@rntTo achlleeefthlsl a’tfraﬁ@éi’ﬂ@ht tR&IPdrilicifing elenpent may
t he narrowest section

be bcﬁﬁ‘? L‘ﬁafn%-?ﬁf“‘@m} 1 %h%gfstq%httgai fach i @pedsige 9€ the plurality of first

apertdresds&h%tbﬂrﬁérﬂ witle e2Randividud q’lr§th@rgg?ﬁ5 er of Sﬁéélb nﬂ)lﬁ?‘allty of first
ger than this dianmeter are tra an
chamb(ﬁshllﬁl 8h r;hqrsemppmnaerghéh@edewd;@@)‘fztheﬂmeﬂeuncmayfmclude a

sl ofpOUSEFIAPERRoE 53 iy cBRAEAR 1L 8 SEpocte ot

Cham?ﬁﬁmm&‘éﬁmaynulﬁemelt airaypur pose, the device may
include a plurality of channels defined in the filler
[00&4heVWheie| desiredhi dhe amicrafluidigetbvice may include one or more

elements for the formation of a concentration gradient. Such elements may for
instance include a system of interconnected channels fluidly communicating with a
plurality of reservoirs as described by Phil et al. (Anal. Chem. [2005] 77, 3897-3903).
The formation of a concentration gradient of a compound to be tested may for
example be desired in embodiments where the microfluidic device is to be used as a
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in the portion of the filler nmenber occupying a single
recess. In an alternative enbodi nent, there may be a

w@bkwrabd7ry of recesses defined in the base subBCT/&GH07/000080
and the filler menber has cor@éspondi ng portions

: ch S Each ortlon of th
patchFRR BUESTHE UL SRAPURER RS Becaerllph itva SBefentiation aradient
mayc hesisl in tbeo‘baolrmmg oAdpse-redpsHbeNLirb 8 TREtbriipiRy A SriK; value,
nel. s may be used to separate a

incl 'Ugaﬂgt%}/" E$5G V? Oirﬁj’leépe%\t%ﬁ@“f)wﬂ@ chambers, each

to analyse a_ plurality of partlcl es

[gh’%th EHEI&S]@F ”’?'@Odi%ﬂ‘c? Roeprsling b thenpresent havendisinceay include
any furehardsis menRe K@Hﬁ‘ﬂfhsftﬂa’tl% e&hHi#ge QHQ?R oéﬁmlc %evncgtrg%y include a

lurality of second conne
tempeyatyre qantrel elarpert. Aﬁ@h@heVIletrBGVQbuamble yhemicrofluidic device

SRSl 35,0086 O, SLBTERL o DO o wher
resp@ntlvaéatbralatecees fcmfmesfa floiel pmmbér lecﬁgeﬁ‘h@ﬁ%én whi¢h may be

rom G el e g BB o B case onsingra respoctive
reces$ thhe dbl‘"blé@'d lﬂ)mdDEhfah'zbéF W%Néﬁ%ﬂb@ Bb%é’én"&d o agsist in the

nec ed to a _correspondi ng second aperture
Qe“%PgPBP gypustion dergadn arpamqbdtsm aubaplag@ahanmy dfroa obahnel aperture

ubstrate, so that different sanples can be
an%?%&%u I%/)\a(lé]t%\tqvlsn each individual first fluid chanber for

| [ the, .. .
L T (g BRRES bridds 2 Ml SABP RUTIRAD Bimichuicic slevice as
defingd abpven dspam ilkistrative exainple, a t;}espedi:m metiood matylakﬁ*rﬁnstance be
t.ot rtitioning ele
s ARG Py AT B b ER R rt
at leastrsubsmjmaﬂy rcércofartimehppel [jefﬂd \g/b(h l@fr?ul'af ?Focéhgéaédﬂ%%améter in the
ndi vi dual firs

rangg Bignis KRS pohgmelaisod heRRMBEINClides proviches 2 base subsirate,
Whem‘r‘dedir@@ e rélghritRd &fe 8hirfadie of ﬂ\‘é%‘ééé’@ﬁﬁ@l?até rllﬁéc)ﬁ gg afi'tered As

ity of partitioning el enents,
an '”géﬁﬁﬁ g¥emples & Bgklideor medalldid wixitle Starhe, €.g. a S|I|con oxide

surfa%@nﬁidytb!épr&rg? BYIthbarieht seﬁH ﬁXP d@;o F#é' :i\\baerﬁgrage pplled Physics

the m'cro devi ce
Lettegs @8RGk &sorzama-mrmosoa&ﬁ) at\scanﬁﬁfﬂe"ramugmatlve example the

r nce | ncl ude
sura a5 T o, o E Gl ™, (0 O PG i “BBoe) 110, 26
13o7emﬁanﬁ)pmuea@nvplé lusthgdPNOM, | KOHO B i&SEeVSH M, BNIO3 and ethanol,
“ » IPLY Phil et .al. (Anal. Chem [2005]" 77,
b“%%&’?é §8€§P tigtcoriptning BNI4Es of bydae dembardmeng taimggeactive ion
etchigg. @ conmpound to be tested may for exanple be desired
i n enbodi nents where the mcrofluidic device is to be

[00%7] TheapatHd fIrER idOUlES forln‘ﬂ fé s asgf%;f"% rkffhtge base

creatjon of a concentration
S”bsﬁr%t@or-ﬂ?%ge@%sd@@é bedponee bwramyscomam:)nahlmmgarm Kuch as wet

etchiffg oY%iL?WgtcHl MG HE BfnéndlondBr o8k WenYe 8afi8s ggggrdmg to the
size of the particle to be analysed. In one embodiment, the width of the recess is
from about 0.1 ym to about 20 um, and the length is from about 1 pum to about 100
um. In some embodiments the recess is open-ended in that it stretches up to at least
one side of the base substrate.

[0078] In some embodiments a foundation layer is formed in the recess.
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[0075] The m crofluidic device according to the

present invention may include any further elenent. As
w@poohosrge r at i ve exanpl e, the m crofluidi c devPCESGEN7/000080

include a tenperature control2&l enent. As a further

| yi dic d
Forring) & deSkev b Hiibenion BVet v aignstense dre Gamuzdhout oring any
des:téuedég@ssm@n HERR. A rr@@;m@%Vf%uhaéﬁd@hay&Cﬁég 3186 1 %ormed by

| urd chanber, a cover menb
Suﬁa%ﬁeaﬁm@vt afdie suallseot thesresprnEudheas @afe@@mme thetneal oxidation,

o SR SR oo PRI, GBI RAM LI oy mtancs

formt dilrg eretreet base m‘allaarximnitbe tivorappoising laberal Walls i the recess. In

bi ol ogi cal channel erture as descri bed
one RGNS 74 owhlafh daipoarass prodisuding supaiacer such as
therhal ki, avhTtis (rabY lbedbcm@@l'cﬁ@d@%rde?fnhétéﬂo@béyﬁe éﬁcﬁ”hs silicon
|IIustrat|ve exanpl e, a respective nmethod nma

oxiden ef aﬁl&eothSé Oésldﬁeph@dinsﬁ ﬂrmwengmaod&memtahhep ’@daholari@yer is a
t t
strucﬁﬁ l l %\?{?ﬂy m@ﬁ%ﬁhﬁﬂpe’& r tﬁr@afguﬁagkgﬁ IJa uI argenerally not

ar 1'n s
deformablg Beden oundiltlanetvdierenthehfeﬂeramngmtxdr isi cdm‘omaed dsee below). It

may JRBEFhGE bowaruRHcS Cuty BL S ffnrlel G GiiARaten gaver in @

manhbe tihets doesi st r iy mificantip ehahyer &d coMprévmidd tHes ideirbd egeometry
oxide or netalloid oxide surface,

and/G GePgCt 1Al h 10 HEOStr A8 Boarale HENgHB HRPasjiareang oxidation

r
metﬁgéjtsfﬂtfsila(ﬁ%g’gtﬁé: A g*(i)% sl%ﬂad c’:ﬁ'h%%lé fgﬁ@%éll?%hpo@ésthésrnost suitable

methad Qfsfpffatﬁg\@f@miﬁﬂpé 'aYGPfelfsdﬁSfl‘&de may be etched (cf.
o, M et al . Phys. Chem B (2006) 110, 26,
[W&iz T_m)veyﬁssmflll%&wﬁb |aedefgrm@blﬁémg ekeriad, whichumay include a

dlel&irl&ﬁatwmﬁ%bﬁ Fﬁ%ﬁ}g V\gﬂer by ofu‘ﬁ Sflon 'l_%ée?%ll’ Hgg&{ in the recess

cont al ni n mant
(seeiabove), cfing;ﬂwe[rGOé%] wTh ehermslmdtlflemﬁlhg rmaheubbﬂ&gspmally performed

e B fch SRl BB 5, ol e bR, 3 Serorring

suitablie h‘oramusx@iurmaséu IRgos eibbdiineht, Ble fThr;’i%dhéﬂéﬁél ﬂ’]flﬁttjdés various
e sitze 0O he

typed i deBE e b sy Sl bes tyarely feuig arsficionty
low @%gé *ﬁr%rfsﬁﬁﬁﬁﬁna'ténél r|ﬁr8r699\€5r &bf@:r ér?t@*?%g@ R]%a]%er% re"f"é’tﬂlely low

I s from about
temp@ﬁ@f@ﬂ&&‘rre %lelF’ﬂQ méyet@scame@ip@ui f@n@e(amnhe tiyaneans of a deposmon

oo STERERNSR ot bl ST AR tine, o recoss i

achlek\egdsby cevérmgrite basd babsteatesuttHthenilivgy matedaleThersby the recess
o AR 3 ol SRS RS et iRl bt e
not ﬂlmlst@d topypladaa Sehdriuge@ndihical vapour deposition, inductive coupled
plasma enhanced chemical vapour deposition (ICP-CVD), low pressure chemical
vapour deposition, flame hydrolysis deposition (FHD), physical vapour deposition
(sputtering), epitaxy or coating. Examples of a suitable coating process include, but
are not limited to, spin-coating or dip-coating.

[0080] The filling material, which will provide the filler member as described
above, is deposited into the recess in such a way as to trap a void within the filling
material, in particular the void is to be trapped in the portion of the filling material
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surface treatnment of the walls of the recess, such as
for exanple thermal oxidation, which is comonly used

WO poorabéssre producti on. The foundation | ayer nmayP€D8G2007/000080
instance forma filmon the e wall and on the two

R AT A T —
with %Jlﬁﬂmnn@terﬁalcmcl@@ebfwém;hr@lth’@ filMYy afatema @ﬁo&h@ﬂ‘e@bss in a

oxide or a netalloid oxide, such as silicon oxid

man%%"yﬂlﬁf aHSes ok TUINMBRSTIRY to | pingh oastherphim opﬁ@l’ng end of the
rece%é’ut'ﬁ@ﬁfﬂspfbrhﬁﬁ br't?aéfé‘)tﬁ%'éuf&wlg a{[pbaf}fﬁﬁ ?ﬁ’é’tgngls The void may for

i'con. A res oundat I on
exan@;dﬁeemmqs laieraﬂyftbmtmﬂ theufitler mem’mhrtfrmns;nmené dffiee recess to

v bl P TR ok b ki s ooston s

carri¢thout, auctiats prockes/depositing GaRBS bralat does not
significantly change or conpromn se the desired

[@8dfe Ay nated/ alioves e sbmeadmbodimdrite th@ﬁ‘@ﬁe@g lé\ﬁpbhlﬁirgiled in that
it strétRieRanPrat SRR Gne RO Tie he Ruiplks: YApasio SesRagdve recess
is ﬁll@@%trﬁélﬁﬂlﬁg'rﬁat@ﬁbh QHisFhay Gl Bgld'f’d Pﬁi-f’?%%tdrpéndi ?’Yﬁﬁs a'dLacent to

desired The recess is fill h a def or nabl
the open- em@edrﬁtd@r phthe vgness. The voidinay for ekamplst extend through the

filler ?@%lﬁ%}é@}ﬁ”gﬂi %n‘é@ﬁdﬂoﬁﬂé%wgé % Qhé ?)th%g ?Hé fglilgsrsecess and

he recess (Se€e a
therehiyténd inedmmasgiatst viemitlyitb Ianrtgam‘aé@decaéndle&ftthe Ire@addsy
perfornmed after form ng such a foundation | ayer. Any
[00i812] i rhigy snmaeeﬁnbbdhn@abloé tioé pdesant nnetgodmfﬁhevrakﬁrﬁrohdhe device

prout B RGP0 SRR b . b SRR el
Meastires eayengrdiisies takerocloid tHeamiing ofraapektive QﬁUbﬂJréé)Wlth fllllng
transition gaterl al in order for defornmatio

matefgf gl iock OV ReTa, e o t%%mﬂv@g chaneelrsumileindgd to be
usedr@é/ 2BRiligRF theAn&Ytfof %sﬁl’éﬁa Y & & 15 Ricldmping ﬂ? .g. Fig. 16),

osl tl on process, | ncl udi ng a grovvt pr ocess.
theses @B@nwﬁwllr’mmglly ibel qifaﬁgrad@ beowder thamahihanse! luytended to be

usedflfﬁ}’ ﬁégc‘?\g%lé rgg cﬁ* éﬁ% %Hﬁrﬁﬁgﬁ gg H‘gﬂqrpaﬁgj_mr%rofqhe device
may sl mefembsdxm&tm bedsiesteti torbg nbaesith rthétqﬂevebtﬂ a filling

with (g 85atetial 10 s sroBoRBTRIS i autestion AL s il DR i tegal o the

depo¥RipaLEordiisrs agrbd ls@%c@éplo %ﬂ)énﬂtféﬁﬂihg (ﬁh’%ﬁbé@klve structures
vapour dep03|t|on flame hydronS|s deposi tion (

SUCh&W)@@W\?HBBU? Sdeposition (sputtering), epi taxy or
npl es of a suitable coating proces
[f’?‘%éf u%gter E’@POﬁ&t'@nr(&C'w'HgtgéaWtr&) of fhey i it mﬁger@ﬂ has completed
and é"v@rcﬁi%%hﬂgd &QP&?HedTEﬁthE'fme'r MeeBEL rtl’aé‘lﬂbmy‘l‘nﬁfér}@l id subjected
above, Is

provid er as descri be
to COG@E@@@Sttb@t WHitQﬁLtSI&ethee‘dm materaldn defowy, therehy formjmgaa channel

in the/ ‘?iilﬁ]gv‘fn%{gr%l.t megélilér]ail,%e deformation procedure to form the void in the
recess depends on various factors, such as the width-to-depth ratio of the recess,
profile of the recess, deposition pressure of the filler, etc. For example, it is possible
to form the void by non-conformal deposition of the filling material into the recess.
The void can be reshaped into a circular structure so that a circular channel is
realized in the trench. This may be done by re-flowing the filling material.
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material, in particular the void is to be trapped in
the portion of the filling material occupying the

WO e@eses77n t he base substrate. |n other words, PCTBG2007/000080
filling of the recess with a 2711ing material includes

19988, | e ARpUAE o G i) it R 28R By therma

cycleoginteraah materizpamang diﬁ@r@ﬁt %ﬂa@? [tR@Siton tt?@rblégé’ture different
e filling ma

oA b b S Ll e
trappéd herd. mﬂ@ﬂerﬁbpﬁyﬁé%l%‘@eﬁ%n&é‘%nrtﬁé%ﬁlﬁf glzéhc?( the vo&d and the

posi ng end of the recess
fmal.cﬁmmﬁm ehbeddwsiel reguires. dder laegerdbe, iniiat oidsor the smaller the

s RROE LR 956 w0 Hec By Ghsdoe fopcer e
durattlbatof;the $herenal ngsleupquired: Heatisg dufkﬁlcm €kn Oéugfﬁ’&ntaaﬁaw minutes

TR S DENE AT N MR

sufﬁeﬂedtly hat obtairnd @ﬁﬁﬁlﬁeﬂ @ithhg &BSQ “RRHsH & ﬁﬁ & hetalgﬁ substantially
s. The void y for example extend t

C“’Clﬁ?f P'Z?nr?ér{ﬁ%ﬁf whﬁﬁamih?ély@iﬂpfma"wﬁéwapedew@ﬂteo(mﬁedIng an aperture
that 8BRASE BE £84 oPht [h&t é&ﬁ&éﬁné\ Ci é&ﬁ %ﬁggg sUbstantially elliptical

imediate vicinity to an
shapeédggherqu@w@nabiemtbdep@m marthe mftlall veidbdrB&mion, deposition

d on,the device pro ed nma
condi hatile teliRerAle effind “Bieshubl S ol dimarsian of the
apertmechannel S. Measures may need to be taken to avoid
the filling of respective structures with filling
[0a853r ilal ombeembbdﬂuemtedtheVWﬂrr@ indtedaV 1§ ehédtelUdBSve its glass

furt nded to be used as auxiliary
transilin, B Brali ot Pafivigha. eltinar einsancarisraebiiga about the

defo(rﬁatg)n Bfgthelﬁblmgt Hﬁ%&lé}hfﬁ" ﬁ%d"‘%lhl:at@/ g é&%gg rk%bused & filling

ired be wder than a channel I nt
matep@f tﬁﬁ‘tp@ﬁaféf%ﬁ%n% at NWC'E beatingiis tamieg eltamay|beofrom about 800

°C td’éBS&t $560/CEVIF tfe &) 88$\qu @Mgé& s chﬂgﬁgﬁ%bldé%ﬁpgn about

mbodi nents be sele
one %!” fina mimdess torseivetalihogrsyesuehi s up tmabfbthim hearxosk WS 8bout one

he fill
nour I sBBREhbadirte ShE s, oS sEm 3bol abrsande e about 30
minutes, linchgding upeRpaSULVED Fifiutes Us §S abYG 246 sakdhdd. afhe pessure at

annel s 0083] After dep05| tion (including grown
Wh'c%f G310y { quﬁnaleg‘?ﬁt @AY abe s Selbnmpnesriierim do atrgisphegc pressure

(whichols"Bb U 16 PRRH, 'd%pbh@lrfg'olr)]bﬁ@? (rfﬁefsg‘ﬁ?nﬁ tte% %’cdr!e e pressure

material is subjected to cause
may {ofexamnle g srieeteddn the rargefram abmrtébofrdordbogt 60 Torr, such

| . .
oo sS4 0, Pl 3 REBREAL 1 Pegtun
instaesp ém e cange fioou sibbat toTerr Hualo@ss0 M rivod Hbmh GHdePEN Torr to

f the recess, profile of the recess, deposition
abou{?@@?ﬁe of the flller etc. For exanple, it is

I°§$3fhﬁ* BBl B e RO SGARSETRl S15B2REY B2 forme
that has an end adjacent to the open-ended side of the recess (see above). Upon
subjecting the filling material to a condition that causes it to deform, a channel with a
circumferential wall may then be allowed to be formed from the void. Using the
method of the present invention will in particular allow forming a channel that ends in
a portion adjacent to the open-ended side of the recess. This portion of the channel
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The void can be reshaped into a circular structure so

that a circular channel is realized in the trench.
Wabiog/108799 be done by re-flowing the filling  PCT/SG2007/000080

material.[0084] In one enbodi2®nt, the filling

s o inhe} Bl ?%ﬁ"‘é’;Fitﬁé?sizé’%aﬁﬁérgﬁ?b@%%ﬁ@nﬁéﬁ‘”‘iy‘? terms of its
width elepesasiagrtowart tHeeo pen-cha B &idy of BieGkebgs are required
for the filling material to reflow and thus squeeze

[o08T7]t rAandrw@Umbtu@senfdyebéf%rnﬁé@ |a?omc§%éj%ﬁﬁﬂﬁél ‘?ﬁbludmg fluid
ni.ti ze of the'void and the final di nensio
Cha'BBe’iSh gicre gHW@F Charngledeerisyigad %le@élpat FECUiiiy tMay be/mt@grated with

the Qévubé‘eTﬁéﬁbffrﬁétldm%f %b@ﬁ'strqfé ire89s NN $he knowledge gf the skilled

Cross-secti on, hrgher the tefperature an
persopngad ey H@rQﬁrrletﬂl Q;lﬂ tfwleemmpmalvmya:lcmmmqailwrednf etching and

{ﬁ% on can vary froma few mnutes to few
dep ours BRIF% ?ééms required for heating the }‘llllng
e suffiCi ent

] ke e PEAZEL 58, SRS ) W Tt 8 Adion o o

furthen hatesait femeky m‘| theubase substratat /lks%g&baéylbﬁs@ﬂb?éﬂébbve such a
er

receglﬁlgle %@%ﬁidé% eng aﬁa\!@(ah %}ng ﬁ'@loggrg%g, 5 [thg filler member that
occupidsr tﬂh@rre@éssat Th@&é?mé&'@ﬁ?t&né'ﬁhhér Ghirdl f&@lssS F%&gl?né:lude the

therefore vari abl e and onthe Initra

formgfigr & iBPhaPefdyes ot T"tﬂﬂch@'ﬁmﬁlt Qfm@d inetiei p@{tlt)emfdhatﬁjiee member
i { r

cco PO % TEES AT o ORI B T S e e

substya

e myabe\ﬁahle\@dgbﬁaﬂytcmvsngom ltthngleipaﬁmgﬁ ettc’ﬁ%iﬂg techniques
t ng abou e
lnclugﬁ#go%%}?gﬁﬁoéﬂ\&%e&%h% hgb%‘?%ha&?ca Ir”!f’e%?ped silicate
I t ratu
1698812 e R hadliheRls 1A daPRl? RrindrgRee take of the base
subsa‘ataJtSIEﬂGha’Cittls fovinoed tolﬁéQ)p@ﬁ-éered intaPfdtishdd @9into one or
Q conds, uﬂ_be from about one or two
morerr?'ﬁﬁ't* é’g hg base st rafﬁa QGeSA raay (Y DBEREBEPER AoeNGTe wall,
suchdds &fop Watltsithe (R Ustratd) QRN ‘Tf‘kgijétf@% and ng{ér’ir{aathe base

eriod is from about 30 seconds t©

subsirata irtheg cpries awoas describedtabovee Iy somﬁoembmnnents the base

e
subsﬁﬁ@@%?dg%lfhrgétﬁﬁ#%yﬂhag’? %lptl(ﬂ’g O} %\:U\%rll @gb \&B%mﬁﬁ a;?e}/\ ended
recesssstaeiohes lgemvefedrvylth thepiiifidg m@atenat ﬁ'mehfﬁﬁxﬁg; mbmber (t;ovderlng this

The f ecte
wall SRR AN B SeRUFERHE S mefbexiBet inrssTersie berion of the
flllmgameaﬁmntthﬁﬂsTncludéQ nﬁllﬂ%lieJ&@ K@bbrdﬂﬁgl?b@thﬁngzﬂﬁs Eﬁfﬁod;ment of
q 760 Torr, Hcludln for instance in the range
the rilbT 3¢ THErYPN a GhaoRl CRube RN tratandRBLRCty Bla side of
the pBPft'iorhﬁ'g adlemenZOf #4981 nalﬁ&%@*nt 'farﬁﬁgoﬂfemaaﬂé ur\ééﬂs ﬂwe ghannel
he recess is open-ended a void
l’eqU'éﬁﬁ SRy eb@ﬁ'@%é’ﬁfﬂfﬂ@! tafea o}wﬁoen@lfeﬂ”l@ftﬂmgafmemberr delcassovers the
respdctite FB8URAI Wit the requirement of removing any matter of the base

substrate itself.

[0090] In some embodiments the microfiuidic device of the invention, and
accordingly the device formed according to the present method of the invention, the
base substrate is of a material that is less deformable than the material of the filler
member, e.g. under conditions of elevated temperature and/or reduced pressure
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subjecting the filling material to a condition that
causes it to deform a channel with a circunferenti al

wowio/1e8y9 t hen be al l owed to b§ formed from t heCw8GZN7/000080
Usi ng the nmethod of the prese? invention will in

I t ' o
5o BN T u8h HBRFEE9 B AUEERR L8 e, wher
mer¢m ECpbiedi &h removaeca cm?ahrmgl @ poriorabf ianstifate afamg of the filler

mentsh (A B pBlh B Gt BEEHEE AY S kR oxampie, ary

etcfmgjmayfbe rmmmdemsrenﬁdlibgi Jpoftibn bf MeVbasd §G5§tl‘£§ Whe Remild wet

| | uding 1 u mher
etchlfit T Bt SPBCisntindeaiovaet patiomel BRcHierimember. o stehing may

procfm:}é 2@y RO aLAdCcH. t@ cﬁﬁd su€h Jﬁ%téfﬁéérﬁr %p Sytremely

ch structures is wt know ed
SmOB Slar, maRberds- go@'i@r) rﬁue‘aceman tb&)fomxmim‘-t emomﬂasaxface may be

d
L T ——
the !t|$ie of oretiainmal dbnmdeuta they délgiataé @Eurmémﬁarﬁi a{j\ ?gggﬁ Burface is
e, suc
B e LSS s i S e oo
may dbr bkwnf)ié beperfergd ushiy a BrBHBICR® ks, §GGFas me ggﬁh%dromde or

of a further lfateral recess may Inclu

a B"P&SIE%{ ?S‘ﬁi dts an Wpsiralive example wharenéhe tﬁﬁmnmatenaltlhetltamum
omd@o%xt hitAc %CIﬁﬂngdfldo‘?irc %ﬂb%%d’i’:?&uﬂyé L‘J}gﬁ‘ el 05 a%@centrated

formation of & respective ral
sulfugigh e€idateayrdie béieaicm exestb sy theysmavdﬁtampia{s of suitable metal

v HBESERRE kBTN Y LA bt potssim

hydr{)mdeQ]K(DH Shthmmnbydibmt sLigW, eeeesldigm! ﬁ&ﬂﬁ&nd@ @gOH An
strate, such that it’is

accu g&g%f%%i t qsfﬁg? filler Siqrabemby mﬁan&]%wahetodwng can for
instapBe heshelgeved b&@pﬁ%ﬁh@%&fcﬂ&tﬁ@&ﬂsﬁ%‘?@% gﬁyetct,}? hg solution

i nstance span_an entire wal
and W‘ﬂ'&%g%ﬁb@m at@UDlﬁaﬁ?@e@ﬂdﬁe recess and covering

b se substrate is then carried out as descri bed
[Q{’gglle nspree A tbeBecembadisnanie dfabe ivestioatthei method yields a

threeﬁ@\‘\‘?ér%%ﬂé] s%uH%Bg ﬁ]‘%‘é@é’férﬂ%f é‘c (%)hﬁp % g@@ éﬁyeaﬁl@(}ogﬁ a bulge,

he open recess S

a deﬂhea fleqiga ngn rﬁaqtrelsmi .a Bhep faindl amw coRtiedticro wesre g Aﬂ'et‘épectrve
a

fill nb
con8l 08 HETES I S30BAEHE bbb S B e
methodglieidsch purtioheofrm@e@‘%nnéd:@@hﬁgmtﬂw to tHe ApErtlifd fhat llS conical in
nt of the hod of the invention a channe
that i BB fiandas oMb ierRaTILEe s danorRed ABsveSetabove and e.q.
Fig. 6B YBidrort NI Heksegkilled inth'Er% \Aﬁlf‘%ﬁé%’fﬁ% thgf %rr@gapgtcp clamp

erture of the channel requires e rend
appl"ag‘fﬁmﬁtm Hp- Q perface prm@deﬁaa@entadh aurfeoa emstatblbéor adequate grip

to thd BERBEhN &N, 48 Hul % %gé'%tas @ the SRS RoR Bk 24 tlght seal with the

renovi ng any ot
cell membrane. In this regard others have in the meantime observed that depositing
undoped silicon dioxide on a patch-on-a-chip device, which already contained
channels, yields an hourglass shape of the channel (Sordel, T., et al., Journal of
Biotechnology (2006) 125, 142—154). Albeit obtaining a rough surface, these authors
observed an improved seal in patch-clamp experiments using the obtained chip

(ibid.).
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substrate itself. [0090] In sone enbodi nents the
m crofluidic device of the invention, and accordingly

wo b@7desrrce formed according to the present nep¢DEGENT/000080
the invention, the base subst3hte is of a material

[{)5!?2[’] | & é 8 éjrﬁﬁ&flﬂ%*ﬁlrt]se tiﬁcyggﬁgp% gﬁ%e%#a%&eg\}?ﬁttg%ds directly at a

sxdetoefrtbe mearselbatrdia)maydmjfwmw sslaseerdQidiéae Lasey e&dlaindﬂn may for
odi e ts entler Erocesses can be_enp

exarghlg gen?oqugs F’efﬁﬁpfe@ ve Areangldha piface é)fgt%eadewce as

desdhbed lﬂrUSfpa@elﬁlﬁpfpﬂ@é’tlérﬁﬁé%logbﬂ hs Thd LsE o‘FFd”gé?rradlatlon may for
rather than a portion of the base substrate.

instanceyle dasired iBxempediments vémﬁuamanavuwthaécﬂﬁfrr@@ a emall area,

lea u r i | ]
wneh SERABIRE O3NGET of I DRSAVRSHLAL Bt A exame
whetenthef filllihgrmamrﬂiabmch[dqs atstlitongoxidy based unatefial, rslwch as quartz or
| such n et chi

olash ARG <o Bor il st 2peRire giak B Bameday Shote fon
tracicefehirgy é@ aag@hbe%« sweﬁig svall aREcEPYrPE @t%ﬁea@[@da?g 1, 29-40;

rtain | i cati ons, particular fo
Applcﬁ” 1 A@'ﬂ 81y 2B Aﬁﬁﬁsﬂeﬁﬁ70hblsmgshy®pflheeﬁf§na@@,| this method

has Qé@ﬁ%ur‘id’td ng%ldj 5 Jéﬁé\te% &%Hnefgamo?ﬂ%nt@gg)ﬁg% hs ‘é?)faﬂﬁ?e as the

re advant ageous f or mat
ion tWQMgatScwldlenﬁdnbrfwdeoﬂumartdl@acid ﬂ'g]meay cﬁannelx;mquba domtiguous to

tho 5B e U5 Bends RicalEhe 1050 B PheH i H6) the circumforentia

wall ek‘a/tnmmncme it herris of itgidtatewaml thesagdrivag] um oxi de,
a nitric acid/ hydrofluoric acid m xture, hydrochloric

[e093] dFforeming an’ecewmamrbwrie@. lﬁﬂoob sl cﬁ&hé@@éefs@bstrate avoids
bl e net al dr oxi des

the {eHTEmEntiRf SUSeARSTTN; RITIB0 BoUEBamihyalessl decess therein in

ordeNa@bbtamt éﬁéﬁumshdﬂﬂ@(bﬁﬁnné‘i@ga F‘drtcférw?h et a respective
Li OH, and cal ci um hydr oxi d accurate renoval

recesy ragy sevpBhelossthe Gesireds lméméerega;ﬂ e Sesneempadiments of the
met the i ttL tvdonr%'&;@Q%@s %eF@FFHc%\éE%r@ya g{e@cﬂ‘.d‘geéel%g are formed

surface o substrate’in an etc
in a basevubgirate. Whehwn sunfa@eswmwfaﬁe mmlond,son bdEH Jhel first and the

socoshs R BRI Y Lo Gl T ok SHRHERE e o

surfaDeS\caf)sUrf)ace Ipodticengayvintiudedun hhfﬂﬁreﬁt Wellgef tha 15kesY subistrate. The

surfachs R IO e GRlBtess (o B Jatpr iedanss bor AsUrage of a top
wall.ofhesebded r@eslsnnépf@r |ﬁfstahl389c% Rmbed ;H%Wgéﬁéé@oﬂstlék%ﬁal wall of

yields a portion of the channel contiguous to
the ta%ﬁ@rwhsératﬁatn semeginbediments lshleasta nadtof hecswtanesor surface

porttéﬁ’"@rﬁ ﬁ/hﬁ&\etgg%wﬁ‘?9g§ssd$%Fd19& disquz%z?slt%%ﬁtaﬁ% g pgﬁfjendlcular

hose "sXi e ar
to thapprfece anevhikhithe Grsteegesgiatformed.anp

[0094] The first and the second recess may be formed in any desired order. In
some embodiments the first recess is formed before the second recess. In some
embodiments other processes used in the invention are carried out between forming
the first recess and the second recess. For instance the first recess may be filled
with a filling material (see above), before a second recess is formed. As a further
example an additional structural layer (such as a foundation layer as described
above) may be formed on the base substrate before depositing the filling material.
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applications such a 3-D surface provides a contact
surface suitable for adequate grip to the cell

woresennesTe? I n particular it assists in the forreEr/semonhoonso
a tight seal with the cell me¥brane. In this regard

Suofl & StRGRRAF 1ayer 3y BRANN B8 RS o ha 15 P ofhe second
recessi mayaltln@adlye clonmednad suvhn el %da}ﬁcﬂiafﬂsstmrbthﬁéﬂ Eﬂy@?s In other

h . (Sordel, T. ., Journal
embél‘]ﬁﬁ%liﬁ; e CY %g‘gig)th 2%60%532@5@93 a}&g b@rmeélgi%aethﬁ@ icluding

condupteitlys Uhfcﬂﬁ# enbiRRReAt bh st r@@é@é Y@%ﬁﬂe& TR Cfﬂléef;ascee%hbstrate
atch-cl a experiments using the obtalne
Ther@%@a 3 pgooohthe hagerﬁyt@ﬁﬁm Inéhldmg fiee amiire suefach af the base

subs‘i n% EB%re@n% i ﬁlﬁ q?léi atqt%ﬂ b ggpuc‘cural layer.

strate may be orme
Subssemlemlyom spegnd mecmmpfoemlad lhcthesfﬂmb ematéhgl/additional structural

layef, SRREREL P HAnGe e aniieRL TS G fop cuamdiso e perforzed after a

charimet hat Bewseformadiintthedirg®peckes. SHSk %”é‘e%o?ﬁ (2885& ?x‘nja)) Be formed
erture that defines a sma

eithel1Bebe WHAHOeAPrLA T 3he Rding martﬁrdﬁl tn aiisiosi sirsctual layer
depd?sﬁeﬁobﬁe%e Aﬁa?e fSUidshefe, e’é?”me K c# CfJé H{PU&%U@? filling

material includes a sili'con oxid.
mategial/gdditionabstrygtueat Iayercandjpelgeteatg intootheshadse stisstedtesBorming a

respBRIIESECAHE RS iy POIIR (B riotRBr ity AESioRHeaadVE, after a
filling majalgadonnor%mmmplaye%ug beleﬁtd OPdsa@a?dn % bé’& substrate

IC&CI,tISI’TEtO

in sigho BTt F ey 5 Desbsis bigaBiing shatssh, of matbral for an
addlmmu Sugetardl onatyaﬁ reBBeEiVy, aﬁw(fthéﬁéé’%étr EQ& r}g?}e?orm under the

hydr of | uori di ¢ "aci us a chan ortion

Condggmsl @J‘g@“ﬁd & fqﬁ@‘"%ﬁ)ém egondyrepess.obuehl a I&ytervaodﬁ$e silicon,
po!yé;my@{ gr%rﬁ}éﬁ(/él&fﬂ?e baSe Swﬁfsl rcunferential wall of

I ch I ncreases in Wldthtovvardthe

[O@@S]t WeSrerifly i]thg Hr. e";l:sr ﬂ‘f@sfﬁs sgtlé%ﬁjﬂgﬁéﬁf ogg of the

a side of the base su até avol
SU'“fa§@§sﬂé°qﬁh@1ba§e fapibstrate asf dmsdmled abgve | Ahigr may inehelsetching a

surtab S48 e A0 1 B0 R 4 62 L1 coergnac i tht

stretchesass toray lewst enthede of the bdes isuBstraten It Mb§ 199 8Etcho two or

f th t
moresg%gsglgn\%?g gﬁenrfeéggé ét% gnEt 4 gséggcﬁfgthleg\éggglsgq%@trate The first

recedsOisNMR&dme @nﬂ;@‘dﬁné%%hﬂb& be-f&% {H&Os S éﬂ%%%SS ¥ = formed. In one

surface portlo . on first an
embqdiegkthe first cess is fjh|¢d wﬂhfth© ftﬂl@gdha’@lnladaaﬁerr thessmrend recess is

e._par S a
form TR Gt W BHEL BHBS A 5K ARRS L) H07e3H Before any
fillingseterisd isrdisgosdd tHezebinr At aredhmramsefl_eﬁfamﬁermg ba¥e substrate
f e second recess
mey bg& @gﬁﬁfzﬁg?‘gr? uﬁ@i%’@?’ﬂ@ﬁa tf'ﬁ ECGP$ AL 3ioPssUtaGs g the base
substvatel Tifereafter prestructuring may be continued by forming one or more
second recesses, which may be lateral recesses.

[0096] Filling the first recess with the filling material may again be carried out by
covering the base substrate with a filling material as described above. Thereby the
first recess may at least partially be filled with the filling material (see above). At the
same time at least a portion of the surface of the second recess may be covered
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the base substrate. In some embodinents at |east a

part of the surface or surface portion, on which the
w@emone7recess is forned, is ag | east subst antPei/8§2007/000080

per pendi cul ar to the surface f which the first recess

withiteeffitlingechatdr)94] The first and the second recess may
be fornmed in any desired order. In sone enbodi nents

[0897) | The sexoedsrecess A debpHAES éd&%r@iﬁﬁ F’(Bd?r‘rif%ﬁed protocol,
. .ln.s enbodi nent s ot her processes used’in e '
'nc"fﬁ(}%ﬂﬂﬁ%f CAreirBMdotRChBistURSe tsefeoBigon gboNe) farrisyt mechanical
e e Seronl o8Bt M, b8 6ipd Sfibh At BRE st Pocdas’ disembogues

recess may be fi A L
thergipe B, sasener iecass eumnitt swve esnbictlimentete filedariy paRRY with the

- . it | | h ,
fling SFeRiTEl O 0L bBSBlEls 56 Fdppy TForas T o onania define a
fluidthemizeseaftarlike fiing roefbee hdgm&htdiﬂgoéé&?orﬁtb'thé?ﬁse substrate. In
ri.al. uchﬁstructural | ayer is typically forne _
embfiBi iy M dne serondsrecass efumed docdisembpauaeintodhe first
recebor maday niisewbBodie a6 FHé’P@épe%g(/?Cédﬁa%le Io?y{?é%igbgofapwg surface

ot her enbodi nents the first "an he second
therqqfy which oy eonered withl thei filing oneteriatnThis. surfaceeortion may be a

contPa308' 98 2 i, 053, Sl R BB ap ren o

substrate. Therea .
continkeus giondpn togetineri with ther fillng ntdtetidleinbRBied SHI8E 5886hd Fetess.
covered with filling material or an additional

[0998iictTvial embgdimenbuiisibgumetihod @f Ih6ORdehBO®IRay Surther include
rial/additjonal structural

rem‘ﬁf"g{ﬁﬂ”b kGl ﬁé"t@?’ﬁgsaﬁ'ﬁ PHTRFerBPRIoNaNERT Whishytherend of the
chanerbisphreandged. (RiNihg rMB@rial hRly Fe FRHNEA uhﬁlsthge%%éptrh@e&\annel is

first recess. Such a second recess nm

eXpOi?‘g? %EE BPhael aperErs idpimed. Bhisistiage iportioremayile ingluded in a
laterarajal ioflthe 'mRFo Al td fo?h‘[e‘é‘?tlHrs%lmé %ﬁ%&oﬁ%ﬁﬁﬁgﬁ@g aspect of

on the base substrate, or the recess ¢
the pregent methes! inaludesiremadngi anieiast essentisllyl tHeafikihg aRdterial that

' trat F ing a .
T I R S ———
fillingostariab evaybevaasried bet bg rhédms obetohiry], istchaddlivet-8R®ing or dry-

: / d ited on the base
ot KA b RSB GAR BERe Pty >haeeantian sows vt
etching dora the ldnting varbs bRimatRr tHat %h%ef ed3s quéit'eﬁbfﬁ?lthe base
st,ruct ur al er_respectively, that does not easrly

substa%tpo,s.mq?ngréllya}c%ﬁé’ilmmqterd,aisisargmqved. fTe bis abows rige fitvenation of a
sSMooHeEQscd %ﬁsasresg%g\ée?}/ lsfheRth Eﬂallu?%lga%oei‘yéé.con’

polysilicon, or a vative o substrat e.

i ; ' f.Lrst. recess.
(0098 °RADENE AL rele oF £ B4R o oMbl BTG e
the presepbaspedad the svashod allewspig dheoticalenetichiicg ;ﬁ)nsnrrfggq:(ﬁown in

the a3y R5 SRR Pl REBTE 5RY e BASRSk @ g
surfacsisddn opartibelab dn etheubshutdcture bf BBMIGARRICKT 88 MmicPodi¥Bronics
devicéX. Typically, chemical mechanical polishing includes the use of a rotating disk.
On the disk a polishing pad, for instance of polyurethane, is attached. To the
polishing pad a slurry or an aqueous dispersion is provided, which contain abrasives.
An aqueous dispersion may for example include polyvinylpyrrolidone, an oxidant, a
protective film forming agent such as an alkylbenzenesulfonate, and abrasive grains,

as described in European patent application EP 1 757 665. Where desired, a
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nore (e.g. where the recess is branched) sides of the
base substrate. The first recess is in sone

wepdvodistent s f ormed before the second recess i BCT/RGI0T000080
In one enbodi ment the first rdcess is filled with the

surfdary! ey SRk ARy Bitemiesiostoal uhg 182t mapelire (albs) and
bantjm ety f(BdCle{)QTaQ/eaélyo bbbh'd&@d@k@éé@funy %s@oﬂ%b?rﬁglves (see
her eon. |ustrative exanple the base substrate

e.g. r%%& pe st elual wlostnalyof Matarials Froeessing iTestinplogys2003) 140,
373-878 7 KB téHﬁﬁé’iBﬁ%% vidlPk ﬁ |ﬁ§ﬁ%§/§r‘?g§?ﬁaﬁhﬁlh§ﬁgﬂ\% example US

prestructurin be cont | nue one“or- mor
patesbappm:at@@e%@yoom&m deagriles Ba(EMPaappamam aed m@maa] as well

as a ol shiNg bt pondifbnnt Bihod riaiffed e vine ritscier Buelb8Y hes for
mstanne hbeer igiveémeynBastybadt &is (méma/begc:éh@y%ndTEﬂgm%rmﬁ (2004)

Ra5, H3-420. T, nceaping neachenissos o7 this cofpiamoliehine system are
belidv8aStto lﬂgb%ons&ferélﬂefa'f%@rﬁa%cﬂf éé‘e ?&?g%gﬂ%‘f@ﬂs corrosion,

may be coveredw th ing nmateria
eleciseqhmidicabprosessesane kinstised according to any desired

rotocol, including |lithographic or etching techniques

1908 Farming 0w epreostrusturast Heasiec slibstsalies withh@nseoonaiore lateral

[
ecobfBE SN BEIGOEIER 5" o408 R LGRS FRR i or more e
charﬂrdredam@rﬂme e fioke &ﬂ)a@nbbs mnht bytapieréd tguatibn| ddrtiguous to the

respRRIVELAIHITE BA oot PR AHE. SHENBINSLaY e Feldnchge desired
for fdfﬁﬂi’@@l%a d‘@ﬁc@@@@or@irﬁiﬂﬁ% iB0E AN thR IS titeHBSY Pc@“b% uded for patch

enbodi nents where e second recess is forned

C'amair@ew&g%&. iptRarticidar i e qosded Of spreaning. dh%mmaje@ above, this
embéd]ﬁ%nttrlﬁ F?ﬁ/%lhgé{ﬁ kLR ﬁ!’q{uﬁ%ﬁérﬁ%‘o&r}; Efcrﬁﬁgfo?ocﬁe base

reof , covered
substrate_., re@mm@aré Satchi anremmyretr@rm (o@de mdwxiamrhy tinis &rhleodiment)

t | t
woul gt 109 SR Y o 5 P R0A R, MG may for
instaned drel althfchqulaskﬁ@yen 1I;Hﬁg precassdtyprety dakéHOM3)] ?ﬁm{my generate
{ t I N I on A ur
rouglh RERRGES Mok GO 117 ARG SURSERIealoU RIRC G0 ar §lehaember (e.0. a
glass$ WUAGE). PTRIY @mbdmght Wi g trﬂ/%nﬁaﬁ Plust Qﬁoﬁ@%@eforh%non of
arranged. Filling material may be renoved unti|

paﬂl@ﬂaﬂbfsm%@thcﬁaﬁaﬁées i At thepsame dime & &ilan rmﬂembpérvﬂth substantial
bg,
ckped B s o 1 poft 86208313 BKe PR MBI Byl ofgess,
can bepdepesitasdinmedes ta mird mizpeapadtive tnwmmgswmthowtethh oidk or concern
t least essentially the filling
Ofthérgﬁgﬁﬂ% b?'ﬁgtc\{%#ecfls the surface or portl on of the
vi n
B e e LR L
asseablawtwitt okhergcompdngertsctd RErm a complete device. For example, the
partitioning element may be fabricated in a silicon wafer, and the silicon surrounding
the partitioning element is entirely etched away to leave behind only the partitioning
element. Subsequently, the partitioning element is assembled into a correspondingly
sized fluid chamber and firmly attached by various bonding methods like anodic
bonding, glue bonding, UV bonding, etc. The partitioning element is orientated to
separates the fluid chamber into 2 sections, wherein the channel fluidly connects
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As noted above, this enbodi nent of the nethod of the

invention allows wetetching for the entire variety of
woraioraes7vhat can be used as ma%gri al of the barRE&r/SG2007/000080

substrate, since only the filfTng material is renoved.

one TEctionl foomsothbe A@éﬂﬁﬁiil/é’lg,e?ﬁe first" DY @e?%@g@?d%%ﬁ@%rs may be

f respect ',%el snmoot h chan aperture. OrTe
orrqe,df’ %Qpp HGAY dRignihecbase aulpssmiesmﬂg)ﬂ:e; mstsmd t!’laél filr member
AB&E i pect o e met hod al |l ows,
arrai S %Egﬁh&%%rrmr?ecﬂaﬂﬁmgg%%%eﬁghi ng, known in thg art
Ot oo tndds? SRS e Pl Rppcodoll 3tlis dné metneg o the

process 1 planari sing Su _ !
Presgahinentione the  cramnebratass asectiod mnﬁér%%t@é:tdaﬁﬂbéspredicted and
I ng

[ Lcal 1em cal hani _cal [
contfiiee iioud Bt {91e 605 ok Brrameters ocsietomsing the filing materia

et ude: . eI " .
L achea . 1ot he. el T TGRIRinAOL 1 FIOGRS. ' GRS sompatible

and ﬁtpt%%,cgpot?? frgeg,r_,aée,q! Wl other §Hi0@0rtBalmeIaQideastbvrealizé\other device
compenEIg Jikel SIBEHSHOS YRS %ﬁ%@b&&ﬁ%?gggg@q% cpsf is low as no

pol yvi nyl pyrrol i done, "an oXi
spectalizhfligols) enecassen like elactabik pehemn gty Walfer baRding or laser

' ' i bed in, an pat ent
ablatflt B Yo et 1P peSied c@iinngii ot drprEdmatiianmsenhe obtained
withingysiagkodbd ihgsdifionis lrebb&ibs(

f thg? P[Ig-l‘ e H@ngmr%g gb;ﬂﬁm@rﬁtﬁgt%&%ﬁéﬂégﬁgﬁgl\)/nethe surface
ot g g% Biod %f“?ﬂﬁc §4Fe Pysingles gevicebeani kesiseskebor analysing

differenpsiz€b en ce%%}lg??g&?h&%%é? ?Aﬁ?{eé%%[}h?ﬁ%ﬂ??s can be easily

Processi ng 1
forch{egp]ﬁfgep ng&l‘ql@'umgwlek'ﬁﬁ Uentot the abtlity A§ the channels to self-align
-y i . ent | ication . .
curn SO SBERTDA R SREL IR o BABRY 52 il rouamoss
reduGgs) anchwaferuinding ngn pedastipdiarienong met hod. A
detai| ed review on the technol ogy has for instance
[08@3h §heenicmfluidictdayies aadéord(r‘g@to_e}f]ﬁe-’@ltrﬁrgsé?@?F@@fﬂ@'égpects of the
. i ' . R4 - . e underlyin
e s a1, LI SRmBer 707 contaig ey 31 simeleeto be tested, a

seconskfluigvataniver thadis/ ses@vesdfrorRHOM St BYERSnE4Y @?iavpeartitioning
Iem%ﬁ:#g?q é:CPrrom n, %Iﬂectrochem cal processes an . _
e I 8t 7 EREY SAss6IP S hAvis P2 Bidhen migeefliidie deavie of the invention.

The chahsglrinttRe YakRidHig Qfenﬁ'gt‘?s bﬁéﬁr?%% é@%fﬁ%gﬂ@aﬁéﬁ?%géﬂ% faces

for ion of a device I'nc
the firef L0 HhaRer carthdne mecondrapartuohafanes sha sdtondt AAE" §hmber,

inre PRGBS 11 15 SAREELL Y8 BRERE L Bhapber
I T TNt R I —

I nvention t
represgragriiengenenapfaresof a nomatdté enibfluidic thip WiBieh @45h t%f (ti?lployed at
e

t hi.s. embodi nent o

the en%l%&?r%@@l'tﬂa gé@ﬁﬁ%ﬁ@%lﬁ’ S Wsisof higremledinieny msy herebtained

I nvent I on
severajaways ubs tmanttomet wadivel! - foSUSBINTDIEEBY! fRAling Hde partitioning
| Bqu dant b¥ thla enbodi ment )
element Independently, and then assembling the partitioning element into a fluid
chamber member, for example by bonding; or by forming a first and a second fluid
chambers monolithically into the base substrate with the recess with the filler

member arranged between the two fluid chambers.

f0105] Various modifications can be implemented to make the chip more
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woul d at the sane time include dry etching of the
filler menber, which may for instance be a thick gl ass

WO 20021087Thi s process typically %akes ti me and PESG2007/000080
generate rough surfaces not of y on the base

durahlesior ahgsichlhapliigy @ﬁdt%gdcim%nmﬁp%fxa%l h% %\géé may be

Thi s enbodi nent e 1 nventl on
provch%d f"éﬁ'ﬁgré idassofidpar & ealymerylidnfost axa?nplbaoés;:zolymmbﬂwlsﬂoxane

tant | . th
PO s R s S o
and gthenbege| a;lm{raje gisawell aanthbG’ch]bﬁI@tfts’dhfaﬁguirdl1 Scﬁéﬁfb‘éré Yor sealing
purﬁo%ém%ogﬂﬁ@ y \é‘fst o%éc? cht (pggtewhlc[mi@ﬂapaﬁte of receive a
deliveary et kenfon mtﬁi(ﬂmhm a%@lﬁtlcb@ shApld FRd Bk ﬂl‘é‘i’ﬂﬂ@&%ﬁé@ Arrays of

senbl ed with other conponents t
ﬂuidggﬁﬁmgggs 3@%3( casorpe %‘%‘%ﬂﬁﬂf‘éd \ié ea pplurality oof rm@aahelsem enable

masSRBIYOBaf Ak 't@@ﬁﬁgj’ thMh@ léc?Qﬂ.‘tV@ ne(it S(]:rgegﬁgigsggrg, be Carried out

surroundi ng the partitioning
simultepreusiytawetermisaike bé‘bctmf mahy stistapess bh iz0arisle type of cell).
s

Ina Eb@ﬂ%ﬁ:lal ﬁggrtﬁg ﬂg&gﬁ%@@%ﬁ& argtp{jltclglorg& gpﬂﬂ%ge}g:nghﬁ@chon with a

measuitng isystem at/hlebh’mkebyreaamgéuﬁohpﬂ% eVt %ﬂeswm]c'ﬁeaddmonally
bondi ng, WV bondi ng, etc

prov ?‘I?'E?tg'ﬁgﬂ 'g‘T”égn.gHPUit@ @‘F"Ftém M@Qjcoa‘trgleplatace&eqtme means, for
examiﬂ»lel & c@hﬁﬁh)@ﬁ fdrnétBring 1M 'aﬂasfre%&g{ ﬂ‘\%fﬁ g;gﬁg{‘ (?é:P§ded from

ui dl y .connect sone sectlon to an
b'°'°9ff@'ﬂn¥'§?3 aa Walas gtatistical analpsierts dmypl’m ther teetiresults. It can

also [TRARS BMopRbal ol P Rt ad BT bl tiationo 11 ui o

and t
t h t
[ﬂ'@@'fg?ﬁ g)tnee[ gﬁ@ﬁh@?@s ea[nhglbhéf s &sufeﬁgreB} ang)élﬁg is connected to
the firﬁ{;ﬂwm arnber ehdrthelSmmodsﬂmammbeilmmﬁt@'ﬂﬁnﬁ'@no@@ or more

ful | ect
o o T T HHE oLl sEeu e d oy
mclucﬂer ai pgirt bl e‘leacttl'cﬁiesﬁ%‘ﬂﬁécteédfb td QARtdRt: of %I%b@cﬁeﬁsumment

I d h be I ntegrate
equaﬁm@ ?l‘i"’ggﬁt ’If“gé{ﬁ?%‘i" @e:&%gagggatq she dirsicfluideoharsber and the

I
secon@ fiDiNedrbbér #SmAARELE PPRS: reservoirs, etc. Channe
fa@ﬁ cation cost is | o%/%as no speci ali zed t ool s/

h
oparg e eoeteet VGnTREAT £ BFSEAEING ELEL o devio o
the Iné/ﬁggﬂlé? ralysipg dhe statds ﬁfeasbﬂaimlcabentﬁp, fobtrastack as carried out

in a typichl ;B‘al%hsdl nggegle‘fﬁ EnlM Vtﬂ%?y Qgerfs'ﬁg%g qo Pr}sveoﬁpﬂénay be used

recesses e surfa
in an)é|a@ﬁbmtlon—mwln@eiaahgipby®iewg¢¢almeélﬁ‘eméﬁﬂb prlologlcal entities

such acfélalgéélﬁ n u%mlggﬁ&r? ' % ycﬁ%#%/ §g|(3’galfq;?8;etwg§n|tye biological

entityf bemgdevaiuaiw aadtatcmmnﬂ@eﬁbm%@e% 50ch N Qbiréhén)étor or a
of.. t he channe to self-align during ‘abricatl
convegytigheh ”89’0&&%15% Patd ¢lampeeihihresensing ledectsidis mkaalcéd within the

first ah@UB6”2e8NnH Fluid chambers. Common applications for the biosensor include
the screening of drugs (e.g. electrophysiological determination of compound activity
on ion channels, an important class of therapeutic drug targets, in cell membranes is
studied) and studies into the characteristics of cells (studies on the mechanisms of
microelectrode electroporation).

[0108] The method includes introducing a biological entity into the first fluid
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reduced and wafer bonding can be easily carried out.
[0103] The microfluidic device according to the third
w@ea7fiesTre h aspects of the i nvggti on i ncl udes BCT/BGEN7/000080
fluid chamber for containing sanple to be testsd, ?
chasibeond of Hevite GhaBEFddrRat Wit _aﬁg%?{itﬁb%d?mb%@% of the'invention,
fluid chamber by a partitioning elenment as ready . -
namgls oIy geporagBge with ahsuthitseandi fousth aspectsdef e ig¥ention or in

j f ; ' h titionin | ement
coodanb A 4o g Sl Brd LrigAM: LB Bmechion an
whigh ingluds| aifldidotiamtizsr. and the second aperture faces the

second fluid chanber, thereby fluidly connecting the
[p109): Theiretbodntypically futtbes desnded |ir:th_§HU§i}Zg:gﬁp%iSr info the fiuid
: : . ;
charhBeis b3 deSpfEN e BefiEPomnecdiise of $he fluidumed avilidsmend on the
biolagfical entityplissck: Often tHd Milidiveill Y @n&@h?@veﬁ(&l? aR é’qi)%'o%%glution. In
at _the .end-user |evel to collect sanples Tor anhalysi's.
some srabodimest ﬂwg!ymgyd@m@m eatlisien esaspamsian, a5 vesicle, colloidal

_ o ' [ he

¢ g d hikeridio | N ri.cating t -

me? eg‘gnt irmcﬁ%‘{ elhg U%r}‘ | !fnngyéﬁg%@ d@ﬂ?{?yl,nfegﬁ% l?tﬁ%c}pc%g a fluid |r.1to ’.the

fluid chagiagrs rigcludes gdling i devmstoored ehanteli m’flecﬁn%WM;cﬁ F:?nmrrlréumcanon
y fo

| e by ,bongdi.ng; or |
DotwEBAAE: 18 P Eimbrd v TP sSontoiier Lifloorsprme empogiments each
chaninet of theembaefuislithdévies €intituding er @ResRI W b?lg{{bg% of channels,

' between the two flui
Were{éﬂ?%%‘”?ﬁﬁﬁ?%@’%&@%ﬁ%at ieons can be in’plherrgln_t ed toOI
' hysi cal ing an
[Wgﬁs%gﬁsﬂ}:eg‘?{g%rﬁgfg@g}ﬁ?ﬁ' fé%rﬂﬂrﬁ @yﬂigg@@gf&pdu&i%h a first status of

the bn:(lggmldlzd%f;‘byg% lr%c?‘trirg? ﬁ/;/a} g??%Qg%é&?%é%)thﬁfp%iey%@{egdﬂtﬁgéated into
the @?v'g% O REPWYISEr PV aBiB, exiernalv ereashiing opquipmidne. fTHdresfter, the

: . £ , | t he top. of
biologRaPefity M ekiGsderes %&#H@‘géﬁfoﬁést@ﬁp @%@@ T syrbaded it capable

of chémgiagith@ stadas af &%bipﬁgicaﬂémﬂw.i&p@@p@tcﬁsllﬁh & @éﬁdéM?R ?‘%cludes,
but i ok Htited BF. i fleid h8 AtBlagtha] ity it mehsimeahragmpound
whichalsszeibg evalusted fat offieacy Oh Wi@bidlogiod SRRAPNA 'rp%rﬁ&sar a chemical
l.e nmassively parallel testing to be carried out
comp?gsg_ WQ'?}Be@?ﬁ AGSUSRACISE toappi eap ofi motulatisg ubleyionochannel
behavloteomtng Hdtegrel eftityothd B AKBIhANAES Ml SirflBting the

. type of cell). In a comercial usei _ !
blOIOQl% gelitycdn Fame embediments: ding dinstt electrida I’si@ﬁlﬁi@\?\ﬁ%dﬁﬂinuous
: i readi fromthe device a I C
sionab YA ettt AU P L SR Sl oy
desireg|pefiemhof tmee control, data coll ecti on neans, for

exanpl e a conputer for storing tinme and frequency
[0t Atesi gROSUNee tor thed chnditiob] i agiconld emidtidASsighsl that is
sis to.deci pher the test

| st i I . e
assoctfied fifh fe bl §fl§%ggafﬂ!¥@&@'_ SRty sHfie axpRsa t fher condition is
measuargd- tnsopeiarmbodihins iy 8PS ectrical signal is a continuous signal.

Measurements of the first and the second electrical signal prior to and after exposure
to the condition may be carried out continuously, meaning that the electrical signals
may be continuously monitored before the exposure to the condition, until after the
biological entity exhibits the full extent of the effect of the condition on it.

[0112] In cell membrane studies, e.g. studies characterising membrane
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[0106] In one enbodi nent, an electrical neasurenent
device is connected to the first fluid chanber and the
w@ewonaB7fd ui d chanmber for determ ning one or nRCESG2007/000080

el ectrical characteristics of3% test particle. The

ol 7 B S o BB o e o s
formatias waentes magigubp rekingradirshineAsureynara f the dldwgcalatignal of the

. the first fl.uid chamb d the second fluid )

o s e raeer g e secong b L omine

e YT oS S90St S 8 oo

the liglagial endity faatconsiticrssespactedi obbeingncapabgiof altepag dhe status
I t I I hi £t of the jnvention

of th%aciéWﬂé 2 s‘ae;égdirﬁe%%;rgé%gf Ptg}%l @hc@z%ﬁ?l]sr ﬁ\&de Bhd i8'Compared to the

first ehezsurepbyt i The diftabnoe detweor the fiodt bndltegiseabnd measurement

can HE cbrBPadil . BistifcBaratie uF hesgiine Sheihy: B8 matus of the
biolddical eaitiafbefdfle aneHfie? RixpSSHE tbi tHE coORBRPN. FoH %B&ﬂﬁ\?feg r%e second

transl stor or a conventi on.al m Cr opl pet t_e Eat C [
elechicat flgN3ERAYRE ep@parestagaiprha knowntelpetricabsignakthagisdknown to

idic r P | i cati fo t
comArEERSNS e LA e FAIVBY, PRGBSI ort Brrenc
betweleactheofitsf sarul by ssicoddteledtirical sigmabfmay meooomipared to the pre-

cetoffpY b leEAIEb B e PSR, SHBETVE of the iforence
betwebndhediystaard! tHeuskemd glketrichbsighal RAbRjdrihas shdmaeitl8e of the
éﬁs{t udi es on th chani sps of m croel ectrode ) , _
pre- %BPH"&%&P%&% elqcess igne vakien e fonditier to which the biological
entit¥ NET SHER0IP dekdthfebEab BOtEdpabidt& Bitﬂﬁng{ihéﬁfs status. In some
| ui dchanmber of a device In accordance w any
embaginests 8 Rl pEsecarid elestriasl signaémis detesleg during a continuous

meadGeMARNGE sWikh *brhﬂsdwn&é’ d &nd?‘wé%’{)%g ?ﬁgerﬁ%tggpﬁfelggﬁcal signals

I nvention Or 1 n accordanceé _
may deccordparsel o the Hitstelectdpaicsignall Thieeplursligntof secand signals may

i ch_inclyde a flui hanber. [0109] The net hod )
aiso {{ SR 5 R piahel i JRERFH DA g VRSP SRRt o the first
electribel digpald chanbers of a respective device. The choi ce

of the fluid used will depend on the biological entity

[otge). MEdsneirpatd biitide irst ah@on setand blestiehl _@gnan may include
aqueous s Ivtion. In sonme enbodi nents the flui.
meag 8[&%@% Ogﬁ eaitsali gHrend passig Hiough ey type of deanspostastructure
tetial i i : j i pent -
o A s lBRIPABHH el 8} Ihel Gl ATntRT 2, GEM o which
the suriion frycats ppaked.dry sichrmebosesoainy fernique and/or protocol known

106 AR 2 DR 0 Kbl S BALRRE ol 8an ustatve
exanmpiie, nacrpdtciaikopdevieasuiemeritudnay dee chafukl tor datermine a

i is filled with
tran b anl 'ntey o(?tfag%h%@%ﬁlash"ne\gg{u?en%netsrﬁgytl )lncllt_?de Isettileﬁg aw;wolding voltage
AR

or command potential, for instance in the form of a ramp of a desired structure. In

accordance with conventional patch clamp techniques, the measurement may for
instance be carried out on an intact cell using the whole cell or cell attached
approach, or on a fragment of a cell using the inside-out and outside-out approach.
For this purpose the biological entity, e.g. the cell, may be ruptured in a method
according to the present invention. Thereby it may be allowed to access the
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[0110] A first (reference) electrical signal that is
associated with a first status of the biol ogical

we@piort1g877s recorded via sensing el ectrodes thaPCEHE&2007/000080
ei t her |ntegrated into the de @ce or provided by an

eleciid B Ff‘?é"%tﬂf' Qgtrgﬂgé&?e&? r«@g%g&j %\H"%p In this respect,

bi ol og tity 1s € ose
examplembm trahapoit $tma&peohaicdelb n‘nm.rdmﬂﬁhlar?e Qlot ¢iRfRe t@g any of the

ol 343 e 28 P BAd i SA PR S et
aniodu traeepoitenss t(i'i’n@ld@!lmﬁ QfHi6R! e%ﬁdnblé Wah@p?‘rftl szcﬁﬁbn thansporters

whi is being eval uat éd for
('“C'Hag)ound fpge tranq%)@r&em)mracemowmem al:ldn’phfdmg protems

Mea‘é‘l]férﬁeﬁla%f'tﬁes %?eél%ﬁfh&a?tﬁgngl Hféyg {Jd%orggggﬁm? ea N&ference

I on hannel aVI our on
electrmmmtg@tlalnof doe ssahplet sohﬂxbhycsmtenuh@tthegbidmglcal entity, said

elec{ﬂc%l éérg{al ?ém%q%s%eg :ﬁ?ﬂ enbogfg?%c&igfec?ﬁpqg present at the top

surfaces péd:he \beosamebi BIEUWhihORAIn BBtabe withCPISsnple sol]utlon As an
contlnuouslé for any desired perlod of tine. E 111

llustiglivg RRley EUITENE RassHigiithralgh anséybrhasnetiafi aacell, a cell

| SeHac iat
men?)jlrg?%gtgh ?negﬁt gf tIa grg fggggr%g}fgﬁt%ﬁ%bj%on&ﬁ$on detected and
a 1y

quaniifigély Hheoitbistrativeliexanpde. t vesicle coxodytelsec froirc al cell may be

moafelshy B AT g LE 56 PG ghdfpeoa e, by
Dernidk et alefjaitme datbodh 20057 @) O 699+788)be carried out
conti nuously, neaning that the electrical signals my

[ 43 orfthenyweseént methodr efl thgf m\@nhbﬁ may?%’:tﬂ@dé gp%sﬂ?onmg the
til ter the biol ical enti exhi bits
biolcBET 1Y oty By angcot, Br e it S o8O 23avie: oRr ibstance by
appl:{nﬁ@lﬂ/brdmaﬁelpl‘esmf@baw & flof FThe Aull m%td&‘d?ﬁ the fluid chambers
characte nbranepol ari sation, or stu

an dl%lretcé\aﬁf‘ﬁ[snglrg‘g afRanRatbisareciudedsioithe p@a@ﬁonm fabement of the
micréfiigict @sIBs | ?Heclﬂakg?cﬂ‘a&%tgymgfg r?;l%og%n%%gton an aperture of a

neasur enent of ctric
respegfiver shaeme! opdnsidana aMp&oWstahaanebfThmqorbsenhtoglembd of the

inver?cLZH Wwi ﬂﬁt‘%&%f&% g}cglgc#c? :ﬂﬁ&@ th\% afPir ligg erag,!tlyeﬁenerally, by
lmmdmlwm@ tioa ptnelegldaheduty)laog;s@@}t;ﬂ%.ltchanéloltsﬁs@tégltéds Qg to prevent

n e statu
T e R e
movemelet gfnichd BetamathedirkPahdend héédnd@?aﬁﬁﬁ%%strfg%.

di fference between the first and the sec

[0 8F ulre ORE terbisdt i@ NE PHFGHING %nﬁﬁhﬁidb’i‘@slh 5 Pf @cépentlty on

det er m ne whet her the status of the biologica
the bipsefiser i perpiaed byppeans af suctien dovesi &habms geoerated at the first

apert@?‘é“@f"a%héﬁl?el sé’sCS?%éat!l Sbblt Gt a F%l)e% cﬁe%ﬁ%'ﬂ?@.a?f channel

agai nst a known el ectrical si gn
(e.g. Eigr- r@ép@ﬁ'lweﬁ@seartyrmt!gedu&alﬂemsspesad:ﬁfemwsucelas dbl&trophoresns

Suctlgggglﬁég pr]eaé/of g%n%% «?ra ylbagtgn Cafﬁr.]ﬁyh.pe fy %Srt@@ ive NS jditional
auxiliary channel. As noted above, this aperture of the additional auxiliary channel
may be juxtaposed to the first aperture of a channel as defined above (i.e. a channel
comprised in a portion of the filler member of the partitioning element). Immobilising
the biological entity at a desired location within the microfluidic device is typically
performed by means of suction force generated through the respective channel, at,



10

15

20

25

30

determ ned threshol d el ectrical signal value. \Wen the
magni t ude of the difference between the first and the

waewmone7ed ectrical signal is larger than the nBQgHBG20d@000080
of the pre-determnm ned t hreshoP8 el ectr| cal signal

in, orabhehe tderiR8 Bt wRIBhtPe b iéal? i} allemé eciJSWhena
fGrapts ShERgy

d determ ned to
sa xg%) ﬁ@ 'Slllﬁ‘rsﬁa@m@ bedoat ﬂwdtcmambﬂruaaj/ suytiaf fcﬁ@@@lﬁ@t is for instance

appfed Shiduch = Btk R sl oin) TG deing, fras through the

nmeasur e

Cha&r@ejoﬂ'dneeﬂamt is then sintevihe thayirbe a@@ﬂH?é &fhqt QuEé\&iJénrt rTgtdrr:unlng
iC signal . .The plurality of secon st gnal's

throfy g Afn e avigreamty ot ClaNR pHe dsnasresiang aperture. In

somek@rnbcmﬁm’ﬂ@db? Qping i 4 t%hgff? ﬁﬁfyr %@@%&%h%ﬁ%&‘g&%ﬁfﬁé particle is

ments of the firs
dravg] gqsygégreﬁa e| first gaertuee ofi thershasnef irehetdd Ircte eaddsends defined

sbof )RR S R R Ui e rcess s

| ocat
definfchlabgvealeventually, the. partivid Ibeo@mevdﬂlpétbﬁé&eo%lcghérhrst aperture

therécﬁr ‘/%EP"I"'E‘% %'tos%@i)pvgntg stqﬁgﬁjéggg%;gea% Ej%;elgly gestiicting the free
ﬂowtdfeﬂurétemdd i@fs &Iﬁr@uph %@néhéﬁ}@nﬁ'h%narr‘%ﬁgéﬁlent estar%§hsg a high

strative exa a patch-clanp neasur ement
elec@ggtj [esitagce seak ﬂ’i’?fethg Qnefhs’ﬁeiﬁbtsamtml foeepecarSbetyenerated by
withdfaasy g Fromahe 's@E{pH&i?lu%e%ﬁérﬂger?la@ d n OI tar%q, gwpexample

cormrand pot ent 1 al ance
Suctign igrereean @dposbe genarated vin paom: dﬂmesw;ttdh of the sample solution

cl anp techni ques, the neasurenent
contéﬁﬁﬂ\\gﬁ%'&?&%@&?éﬁﬁtg ca:?l ed out on an intact cell

or 1 nstanc
[MqPrgﬁr?gﬁt Wg% Cng)oﬁ eﬁ'g tpﬁér'%énﬁﬁ%tﬁq%%f t?\{-'s lncen’uon a
biologiga Bdatyo&mdalapra)a:eh lstmsntthéii BH# ﬁﬁﬁg)tfl{]’é’egoﬁglﬂ?& gf)@i’ture of a

chang.g!f: 8? %p% 3"‘?'601{ ur@c p‘f%’é‘é%tasl ﬁg%"f{hue&] glr)gvﬁar Begitipningathebbiological
entityahlayweds brne aerhBSSimidMes RCEA el of Qﬁﬁbtéo‘?ﬁ iHal ?%etﬁ%t&?” means

| uded th n
that atér%gqr\}%g gétd@?Hg%{%te 9@2{29{;288!5@; @(fttln; I;c:!mglaabethﬂty,l floclexdmple optical
mearRU$uct &8s %Ohlérbgﬁée%d Edb th%néfw% sﬁ‘{;{ﬁg d oﬁr@%blal%ﬁeg@my and

structures | ocat In a ce

the apgftugndistensiens generaty dumm@@etﬂléctéd ﬂﬁ's'dx@h ROwA 'tlglé‘tntge area
u

deﬂn@d‘ﬁp‘i‘ﬂg‘?eé @d?@@oc{hragﬂéi)gp tr'g;)lg o:f(r_gg gﬁ ,’cgfq(;_v;qr%gsmajblologlcal

on exchange
entitydrondi pq;smg)thmngh tm@a@éﬁafﬁéﬂtyméalyﬁlﬂeféréét &inet ISC;} ﬁ?el channel

rlng a rererence ectrl

apeﬁ@%’? n{q ngla:cenrﬁ g@% O SHpMallen saﬁqtra‘t@rrrmgof fite width than the
minimail eizeginCiams fiitsYvidgabing! tﬁiSForgtlc?ag ggﬂ A I?!a%ttgqehgrl?%t&hon of

asured froma reference e resen
the big %?é@”@ythe bi osensor and which is in contact with

Ie solution. As an illustrative exanple,
[0{;{}? %ﬁ@sﬁm@odlmeﬁt@HWQareSpmtwaa]hHehebépartm@ s ingluded in a

lateraF§idk wall of the microfluidic device that defines a first fluid chamber, into which
a sample solution that includes the biological entity has been introduced. As an
illustrative example, the aperture may be the first aperture (see above), which faces
the first fluid chamber. In embodiments, where the first aperture is included in a
concavity (see above), the concavity may assist in positioning the biological entity. In
embodiments where the first aperture is included in a convexity, positioning and
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menbrane part, an organelle, an organelle part or a
sperm may be detected and quantified. As a further

Wo bdoases7ae i ve exanpl e, vesicle, exocytosis fronPer/s6tdo7/000080
may be neasured using patch a‘nlrcgeronetry anal ogous to

lmnfﬁgtf}iﬁg{ Phes bﬁ)}gﬂi&? ‘éhﬂﬁ/eﬁl:a? r%sssrﬂbflfa {ﬁ:‘]eﬁﬁﬂﬁél fétch&!\gfﬁﬂlﬁs using a
mictepipfiie (seetaheo FiQ/&Q)L on may include positioning the
bi ol ogi cal entity at an aperture of a channel as

[0218hhetis abdwidhert exampls, sthe eapsytuae pingy e Iyel sesoad iaperture (see
abof PSHEF oDy el g R Sub BB SBociments ne
chanmall indedesra pgﬁlopaalntwhlchritbmchﬁllke&Efahg@é n‘E treat thebchannel width in

i cr.of |.ui . di ent i may be
tern 8 YA GAeR oS Bland e enie) EaisuiAs el dhisdbre sxample, the
chahrmsli M8y an&le88es tdoneraehian Ny mﬂéﬁcefl%é&%H FeLHRR g&m& fside the

i nvention may furthernore includ l1sing

partifopinggelemerintAs ya Tagher &Xﬂmpl%ythanebahheb inmay tlrmcéude a conical
(tap@r‘e@&?@ﬁ% c@ﬂ*dfdo\ﬁs% the @@% a:%ﬂﬁ‘he' \ﬁw@f%ﬁﬂs &Shif8) portion

vent usion of 0 venent
grad‘uaﬂw)e of comtirsuciuséy, ebktrea@s toWhai ﬂrba/sédmd apertureVsserlg. Fig. 7B

& Fifl 20T a0 o RE0n ephodinhbt S Jur aie) ehby TRy Rasiresied into the
respectiod chasnelqg f(bethbl cfdrﬂwcﬁ@h ot hé tap&radtdirtion. %z%b?@nhg 35 in such
by .means of suction force that is generate
embgg'm?fésfﬂ?% biglegiaaliren¥y 1 dnelnded s thef respectivevehannel and
posnﬁé?éd‘ﬁeﬁﬂﬁrdﬁﬁheth%fccﬁﬂr $h!droghy tﬁg@ﬂ%@goﬁ% Hfalglologlcal entity

, as wel an er suitab
may Aled ba dmanadiilisad b@%m eéinstheslzmﬂlamoﬁmrdbe r’ta;yerfedrportlon In some

embgg@xﬁ%’r{ltg WRsEahe éﬂa‘?m%é I@cﬁﬁé%é‘ Bfﬁg 4 gﬁa ot b?\/?qqngguous to the

onal “auxriiar
secm(meapeﬂwedhetmalogdml entityamagd positiynsd andammebiliss] before the
theflrs rture of a_ch

' | . .
secditbREEe] posBure s = Tyl S Emiio e B Genibiea shamnel with
a wn@tﬂw ofbdut!d @m amiBpértGiestdte Rfth idFizpBUNY éﬁﬁ eBF'Pdr}ning a channel

bilising the biological entity at a desi
with gggmﬁw tapwdn apREUFR gﬁ%@ |alseQi Q?l@é’vinc éhe §mmle@| pyrespective
charﬁ%‘l 0 LS *&beﬁﬁﬁ%f gf W%'f %Boﬁpéﬁﬁn%ﬁﬁne&ﬁé SPekiire B?Q width of

respective annel , or ‘on aperture
abOlWﬂ &M c@e bisi poyiglagal Suah chqnnet dimebelonmmblslumbﬂa fotentrapping

f d t fluid. chanb
oG AT 8BS 1 W A G ol
and aitoehpedtia vieorchiendiologistl estities $lich ds bmmtg:w@eavmth a diameter

h h h The fl th tering
of atiqlit R Jr i o8 SHaNUEUBEwl A HaRIorg (e GaggE Phabout 8 um

!arge’tp@hénﬁe? \ﬁmtafréé\@q@freﬁh@,e@:héﬁﬁebelo‘%\ﬂm the éxa'iﬁﬁl‘é@fj Such an

erture sone nmbodi nent s, gg?
emb@@ﬂmq%ucﬁﬁheyp@ﬁe@fn@eélm obrihe w\@wtnomh@r ing @ eharnel with only

o St 0SBl 4500 W by Lo
Wlerdpmsyam@ Ferbne ( Receplors & Channbls [2088he| 1i HCS e dHese authors
have Sr%v o%%ﬁ?ghoawn that immobilising cells within a micropipette yields extremely
stable gigaseals at a high rate with high clamp quality (ibid.). The present method of
the invention however dispenses with the previously faced challenge of introducing a
biological entity into a glass capiliary.

[0119] When using the device to carry out conventional patch clamp
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defi ned above, eventually the particle becones patched
over the first aperture thereof, formng a seal over

wae b@7gekyes of the aperture and {hereby restri ceCTI§GLHB000080
free flow of fluid and ions th ough the channel. This

meaeur@ﬁéﬁt@%ﬁ aeﬁfbﬂﬁléél*’@ﬁltﬁhmegé‘er%lﬁ%teﬁéﬁpdd 121 CS chambers

al over the aperture cti orce c

mayg dnatasgephe vw&addbgtkz ity controtl the amrteme (se:regﬁ c{dmrn)dor voltage
ucti.on

potefild Itaﬁé s |rpgggié?l§ aﬁ%mgfergraﬂéﬁg ¢asyre (he igfic gurrent or

forc
memitiane poératia caiccdssoﬁhectolo jical rwmt;h@r HeohRaitiahe %ﬁérﬁ)éé across a

memifde Lo S RIdTBISETlS: s B8l henmembranbpisntiak stiosssthe cel
mermboand i Qh%d and M&H@@e'm Q éf ﬂtlgefllépeélé&rnﬁapbé%]aébwg include

channel of the mcrofiu | c device as descri
meagiying iagnelegtriond Cbrr@lnb@aéanngeﬁhmwgh @hyeast arwon channel isolated

WihRTAS R RO areo R it Bl suiloRtelsp %'S%"d on of |

means hat arle e to defi ek
619]10 081681005 oY G UPLB AN 0 G530 v
meagiremsyit ealalysis. ifoy exadhpldea afsualisatorsi ls(météh@@%an be added to the
first %Bedf%n#lyergg% sf( ﬁegﬁ@éﬁ é)ecq%ltrgtgr agfﬁl@jly%&grmm@ the stgftus of the
seal gfosadebyhtite picugitas ity bcb\ﬁérogiecqirs ttﬁré r ?ﬁb visualization
SUbsgaZ%Sé ‘2%1 bgre? E %é'}lglg(ﬁgggé‘%g;@h@yﬁgc&ﬁmd@ or dmtnlumeﬂuosescem

o P FLOMCRls Seor AT ho P s PeBale Bl IEpretgr. then the
seal et {ormedagffeciivety sne amotieert attéropt nfust be radé egimtobilise the

btologi‘&%\l E¥ lty[oQ/%HIle éﬂer‘ct&%e embodi ment s t he resg?gtel x/:II of

aperturée"is included in a | ateral
fluid

o %ﬁﬂffw@ﬁcrﬂﬁ% S T A R ML

be U§$fé iBi ‘tﬂlrcngScathwrmmlycalnaasbamh aﬁtéairdumgdelteﬁgo?ﬁ?rsems or DNA
e

st 54 I BT S LTS SiAkA Sl Wt e of s
partlcﬂ:dﬂadﬂmr thd natermxydamaﬁbéd abéft@ret aftéé‘f Sdn Qﬁéfm}&r%e?nber For
in a concavity (see above he concavi
exama& @'F aﬁ‘”ﬁ‘és?ﬁ"? o8 Hged hf(Qr Hiltariegi aad f@mtragpmg n:ertam types of
blologiﬁéloéﬁhtﬂ?@u%hﬁée\%ﬁl bhg dat er‘?so?rdtrlfﬂt%nhat 2)?1 ﬁ tEgldxameter

convexi ositionin mobiTi si'ng
of the Hilpt 9Dﬁﬁyr€r espms & élwwbtnnmnam reage! hApbl&raildngoﬂguaq)n force

result§ IW &F%Iﬁtetn%ﬁér ur ee Fb)% ?\7?3 c%ﬂ%fﬂfﬁﬁ‘?%}egg'{ gs]g'['ter the

apertlan@oaled themitevel #reaghithe seteomd Hté'tﬁe@é@ﬁ'ﬁ@rﬂnu&d chamber, while
i

arge YAy c‘?%%r%yrna'mﬁrain%%‘&@?ﬁnibg‘%gétifhhéﬂéaér%%%??'hat the
[Ofé@nqﬁaﬁwgsa f'hW haw gndqla\}/ég\é\vflylgrtatg 3@1%&%%18@%; s is used,
multiple independent analyses, filtrations or other methods, for example patch-clamp
measurements, may be carried out in parallel, including simultaneously. As an
illustrative example, different patch-clamp protocols may be performed at the same
time. As a further example, the plurality of channels may disembogue into a plurality
of fluid chambers. In such embodiments a selected number, such as one or higher,
of biological entities may be positioned in each respective fluid chamber in, behind or
above an aperture of a channel. By providing different conditions, such as
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channel may include a contraction, for instance

| ocated at sone point inside the partitioning el enent.
WQ\g00a/168174 her exanpl e, the chanpel may i ncl udeP&r/SG2007/000080

coni cal (tapered) portion cont guous to the second

comppentis peesditeordsHoenghtibhd of E@pr%ﬁhd@ﬁfré bﬁ%gdslé?ecté{d number

e. g. continuously, decreases towar
of ﬂ&%%ﬁ?@?g'v@séba@b@m FyafiousBparamgters . mtereahynayf bsUgmalysed in
pargi@podi ments the biol ogical entity may be directed into

the respective channel up to the contraction or the

[Of‘ﬂﬂr efh@ Prédt- m&hoa dHiing (ﬁ(/grﬁlnﬁnsﬁf: Qp)zggagbnemf Smay be carried

bi ol’'ogi cal entity 1s inclu
out satin@nually mum |almadtdmétedeway Andéﬂ@e%dtb?éiﬁblt%ntﬂéf present

mveﬁﬂ% h?zﬁf %orﬁgget&'ﬂg&dqun?? Bﬂ 'rét%'gdﬁ{éf,%ﬁ @.pgg)r/fﬁas ?or automated

electapleysrdlogﬂfaﬂ | spheenhing S 9ok e&ﬁﬁ% R NbR V,‘H§ﬁﬁ?lt aﬁﬁcﬁ?s%%ry The
inclu ft er ed end portion conti guous

presg@tgﬁ%ﬁ ﬁe‘? af%l@\f@tr@mon@@ tfnasuehtempoahmemﬁ be used in primary

scre@@dytadRRy Eshng]néWsH %ﬁﬁvs%?%tg;s%ﬁégﬁnéegqg%g 8gaglc|pgdulators

aperture,
Besng&; By imagyt @pmpwm Iscafenin LHit Qalidatidndand esdd/ bpﬁmi%fanon the

h I th onl
pesent i A, s Db R b Vg scey
deveépmnerptecbmthealdmrwid \m:ébrﬁbm?ﬂ@ﬁf@vﬁheoﬂfera %Qilﬁhélf methods,

erture of a wd

thereby? W 153 Bach Tespefieratiser An Wenerive exampteudt sithea further
methbdris einé U@@@é g FEIM@WI%F%@@IU l@ayisﬁéj Piatd RUGRS ELmQ(Le detection

certaln or gane | es suc acuol es
of m"rﬁ‘gg’]&?o‘?ﬂi?ﬂﬁa | ghaingesiasthe conoeteatioreott introeslgacionas

cytes width a dianmeter of about 12 - 15 mm or
[oggaﬁ VOV kespestive methoda naﬁ)anmledemmet bsercafngatohf-clamp robots,

ire
whlclgbrgigl g§rt§7\l9ﬂ il Eagut@i\gfg‘ c}Y‘ &é&@h Brdinds influding selegting and
positignige neelleet |g¢gja8@‘al t fmfmahment oblalmngvlvmdlg—o@“chﬁn 'ibgt’forated ~cell

h
co nﬁ%\quraﬂoﬂ 4 H}’L#g %@8 liédon: ?qrfggg %/) ratglg@gﬁr@%s \eﬁnrgéqg@gier;gﬁ 9t the present
meth@@rdf ithe ifRetzpt ory f&rtﬁbﬁﬁ@%: mcg%@cpﬁg%obles@%&ﬁ hs. “Hopulatlon
path QBN AR Dn o Whih Boripae: \Zol{ag@r@fgmamhﬁeryssmanhe whole-cell
q
R aLa8 B 1A N A3 SRR 0o o
descrgq%!p@ip@(% A #tomaten dateoaalysisarededuralduehgs e computational

e PR E s 1 AU OB EhefA e BebnBL BheREun piansproughput

capl
screeam%v@r@lseoimi byblic kbt al. {MuERs 6t 8INGM.8.21(2806) M 0«9' 1‘9@ 202) may

oo e, AT A BB DI St
has b(:eﬂjy beah detmmstratsd B9 AsAaR d1a| e(ff(ﬁéc@ptér\é%{oaéﬁaﬁﬁéggﬁoqs) 9,1,

n each fluid chanber and to nmeasure the i1onic cur
49- 58& menbrane potential across the biological entity or

otential across a
[O‘H]ﬁ Wﬁ%réa rc]i%s red, the device and method of the present invention may be

designed to analyse the status of a biological entity, including a plant (including
water plants such as algae), or an animal such as for example a nematode, an
aquatic invertebrate or a crustacean, in vivo. A respective in-vivo method may
include the use of a fluorescent label and fluorimetric detection to assist positioning,
such as by means of a two-photon-excited fluorescence laser scanning microscope
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menbr ane of the bionol ecule, such as the nenbrane
potential across the cell nenbrane of a cell.
wor@snossnents of the first electrical signal nBgT/SG2007/000080
i ncl ude measuri ng an el ectri c4$ current passi ng
s etlér u C d h
(s 5uRtnh, Se2st nENBReERAAG GRS} o 2 BILRIor sutabi

exp%l‘tfpeh‘@djprqc@ﬁﬂ&}s)lf desired, optical analysis can be
carried out to augnent the electrical neasurenent

[@h26]y sit hasFoeere xeppiter] thatvios catiaratommeroladly anedlabrNautomated

he first, flui ch er i st a urr_an
olecBpREbaYO diEes [Sthoal FabARREsE, Giderinf Dauass Com.,
Sunhwaﬂed%y W.ISeA i sregipeddic gty tpbtémeéorﬁb&uﬁdsf flay be assugned an
The vj Su?‘Jél zation substance can be a“col ou

'"COE[%Q{‘Y JO¥HIGaD é!?hied H%i—on&d@umnesn Hodl- Lﬂhannam%sc'[emol Meth.
(200352r 58X mR-§3 Thl%earﬁ% t ﬁigr?}/ tstz%ndﬂié a%elrldnn%etpﬁ@ bjnding  of

e second f UId ch seal is no
hydrephebici ceangounds taribe hﬁmteeialsesqiectedécr the amtdmated device, but also

to R s i & G 8T Ko KBh (BT WL Fie, t may
therefbre Hee idesineti tn ax38ssl swd kzq)tmee the parfbaHanes T an any, protocol
| ar ctrophore3|s or

I t
emp @B i - Gited UeifRLbated on B iaed reswRIng i e present

invehtidri 88 ide@cAbyd by Meedd agimald (B )i cl e over the
| ateral ly arranged aperture | ocated on the filler

[quefln bRferethatmhe. inl/BAti&e Vihg E@Weﬁ&h}“%efré’cbf)d and put into

filtering and for trapping certain types o
praclical; affect Ratigar, embpdunents avil oganke deseritiad b)ewamgnf the foHowmg

non_ﬁ.ﬁﬂm akdfBes the dianmeter of the inlet aperture can
be |r?:the gub m cron range. Application of suction

force results in biological entity that are smaller

then tr v EXEMPLERY EBCRIMANTS GF o oE JRUBNRIBN 1

chanber, while large particles remain trapped within
[a128] f |E>&tmrblbr,y dmblodithents éf&héﬂiodsre@jﬁb@lﬁgn@nﬂ@ wentordas well

e uralit channels is used, nultiple
as rgsals i furtheR) 6Bessds fatamanie wredeliesniunHBEE appending
figuréor exanpl e patch-clanp nmeasurenents, nay be carried
out in parallel, including sinul taneousl y. As an

[011200StRigt At RBII €. deshiéd @rfo%ﬁlse@ﬂbﬁé‘“tﬁﬂoﬁﬁﬁ @rnQiERﬁRh&c device
may be gerforms at the same tine.
(10) @S? geRera) caniprt @jse refefredielas ar@@rtmog@memeenthaocordmg

to a @lré’ﬂ éﬁ*@oﬂirﬂel‘ﬁf off ltH’é ?r@é@ﬁfbiﬁﬁléntleﬁ‘ ‘?ﬂ& %Wgﬁ@emﬁx s a base

sel ect as one or nhi 0ogl Ca
substrate (1295me I@@epss(M) forewed on e’escimprmﬁma‘_ iAvllé mechber (16) is

ara R P REY A ioARTN, A ARAALE K BB CARIhe (12) a

occupleesténet regess ¢)e 'Whié iin e ohicasfiidio ésidy Géﬁf@ted lrﬂFig 1 A the
unber of the r ect ve chanbers, var.
il BEAERAE 1) SR S BB s P tnd bRl dovio
depicted in Fig. 1 B (and also in Fig. 1D, see below) includes a filler member (16)
that covers the entire top surface of the device. In the device shown in Fig. 1C the
filler member covers the entire surface of the microfluidic device. Any portion of the
filler member (16) that covers a portion of a surface, such as the top surface, of the
base substrate can be removed via etching or any other suitable means, if desired. A
channel (18) is arranged to be present in the portion of the filler member (16) that is
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parallel. [0123] The present nethod of the invention,

or any part thereof, may be carried out both manually
w@pa7i1087an aut omat ed way. A device accordi ng tBCT/B&2007/000080

present invention may in sone4énbodi ments be

- oot r onat ed . )
o8 090 P S O B Lo ot
seceftthapertuty akp airsogedop a firseapd eseebnaviiens vl dtBe filler member

. : : ; i
(16} THERHAITBY i rBHE RSBy Rhans oot st cakeslcapgorgingly, in
the dépicted chussrsdctionalViinotte pReRd ,@?ﬂwe?cganrﬁ’élgg%@én from the lateral
cQnpo screening, hit validation and | ead _
Wa”é%t?’ﬁ%%t’i%ﬁ'?" hel}® €banpeldithdel amangedswithia theedcess (14), and
the leRBHEbf SERARH is Bﬁéﬂt‘%ﬁed’ SJ !Iiéj%dn%h%ggpgﬁmsé\‘?’tpﬁ recess. Given its

devel opnent, both al one an n co

orieplatigp| thenehannsl Kb3sis taken be sinemigedi laterae n the device (10). The
eSS AETRERSS, o oot BB BT aohas S T rcoss
depitteatyimBidRl BA {aRe atles in iFig 1118, deé %@w\@)ﬂirﬁgud&”&?é}aﬁt flat channel
e Ip B R GRes n RE 1o . e sy vl o o
charireg ligigerduriedssroffe iRahshit gg\gﬁgi ?gzﬁ%ﬁavé"%g?%%@‘u the microfluidic

partly or fully automate recor
device, depicteg keFé@d: Mn§ fnthesmorre i thai v @ﬂpbs;ngg!jegamffwalls include
T i AN olLe-cell or perforated-ce .
8 RGP, $95248 W5tk 1 LF i, cmont of o
micrefiiidisi devics (mmtibeirugr@emht)rmﬂthedn@érﬁtd?rﬁ vha;vm?wgmw (19) on
uch as "popul a

the Gl RGO ARk icaionne fAteral dgpcdioponithgeseeeirp the device
(10).20mé idpeeturs OWRichhaayeRher 5&€ah iflet of %hﬁegfis e PoR a first lateral

h led t separate aperture i

side {f3cirie e Seticlien édhe muwrelluiy deioonneihed apartarisyormed on a
. t at i . or

sttt 98P o IR RS HATA it we of o

filler meyRbemieyesrgTomn dhe behalgep). Giffatend shyfabb tomsgraphies of the filler

2l . 006) 11 4. 195-202) may be .
mantl o Bt A a8 b B B
deviagat aftexn disy $alsriqatione dBice  HES dhowel lay 2QeRIrkEMBstst @fbroscope

m.l.d et al.. (Rece t?rs and_Channel s 2003&“ 9, 1,
ph‘“%’?é@)o.f tﬁ%fﬁz'@]““%é?%“'agéﬁ Pedicrofiddigedeviee apeoridingindther present
inverttion. Pisesamibel S@ i it ABYreDY SQSARES I Qir&ﬂcax* éﬁ?pédjgperture is

us,of a bioglogical entity, 1ncluding a p

typfc%’}haélpt@mqqigu%g dhe maihed okierpresent igaer)ltiorg)rFim Baliepidts a further
o EHeRnEeL S RTINS RER oo R B siptac e dvic
shownrinfigo 16Ge the fillemsneimtsr (d6) ebsentitlyddovers thweatiresirface of the
deyic%ggﬁzal g%él:jenggsl Wi)i e Whiiccn eet ¢ Ealnr%]l %10 8)ai§sslosctated, is defined by two
opposing lateral walls and a base wall. One of the opposing lateral walls and the
base wall have a surface of concave shape, while the second of the opposing lateral
walls has a surface of convex shape. Fig. 1G shows a further embodiment of a
microfluidic device of the invention in a perspective view. The arrow symbol (19) in
on the bottom of Fig. 1G indicates the lateral direction with respect to the device.
The filler member (16) covers the entire surface of the microfiuidic device. The

recess (14), depicted in white, in which the channel (18) is located is arranged on
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such as by neans of a two- photon excited fluorescence

| aser scanning m croscope(see e.g. Komai, S., et a
wadoanes7® ot ocol s (2006) 1, 2, 48 653 for sui P@EbEE2007/000080

experinmental procedures). [013 It has been reported
onetside df dhe clavica, whichnis ire itied kmﬁa:v@d bABh&tRm @Wﬁf(ﬁght hand side.

ThelfifsT dRfial i, PEts Blef Teatin, 08 derans o wak portione(27), also
depm&d ircwhite] yf bt Bade QQIHQ%’&@C@% Eﬁ?egﬁ &@hfae% embodiments

ncorrectl l ow | C50 val ue
of tbﬁar”ﬂl‘ﬁ@ﬁ”' igodevse. (mlhomogoe@ms@o R3op3%jew. The respective

mmr&ﬁWd‘@He@ﬁ& iREIuEES, 18 &%nﬂéﬁh%L chﬁean%tc%@gt ggrortion of the

hydr ophobi c conpounds
flllertrn@n‘@@f ohe (dottedyidefinet ity talossppasir %\tér@k/\}allg'(ﬂg%)%fd a base

wall R AR P e diRer o Swb datore waliola, 245 obghe Mlgramember (14),
arrapged! unn&ppesmf; 2ENAtIORSAIPC Ghcla B! méethgv '(aﬁ afh@Lge%HBH dperture,

b n the device accord Ing t e prese
resp@ﬁ(%qc] gﬁﬁ%cml,(ﬂg)j Bye miercdluigic Id@ws:e$| demicted in Fig. 1L, 1M
and NN Rifhel oS udé‘@heﬁ&%rél%fz | Ca%g?%cplcrsﬁy%f%é?\gpe depicted

under st ood an nto prac
in FighJ&itwe ratorai neceaeas (28, d2c ffhbe@Cst \®y) ahd liRéwise the channel

(18) f&@'ﬂ[}%@ FM@? éqql %lc@n‘ﬁrﬁg‘gr Q ENP'@%%@Q/TB lgjlcharlw\rr{el (18) of

the misréfbddicatmadcet dgpicted hﬁFigWﬁrdrioOFlg"Sl W\'ﬁb\/eaascorycal portion (71)
rocesses. t hat e use

contlgﬁgb(%%{)]:gsq ﬁaggg%,gﬁgﬁwg&@@ﬁle; IS[ partion (%.1@ is Mdemngﬂgward the
aperfLie deiRbeisecthe =Rl | 1)l Hﬁ'&%ﬂ?ld@ ﬁé kL ldggtcﬁ%cggﬁ %991 1L has

a nore general context SO re err
a Cofi%ﬁﬁa |g(qlrg9p 1) @P@gﬁhws de cut dipegure of thersmamfdboafharaﬁte of this

portl@ﬁ O/ RIrfReMitd %(?Htlé creggirligv' C%4§110%9| AR u urtpgrmore the

base substrate
chanpgh(18)of é‘m&amlaxoﬂuidlcedeweebdep(d@d in BigaAl ﬁ@g%lﬁlge??ﬂﬁrxn which

the oPphERihs RSP ok oA Py eLRS 6RLice) SenmerianiFig. 1m s
entlrelh@onenacbtbythallﬁ“lmrdﬁ&mb@rdm)l cted in Fig. 1 Athe

filler menber (16) covers only a portion of the top
[0430F aEeg EhHanaIEQfdnueﬁbrﬁpléﬂy/ hﬁ&h@@@f%ﬁﬁ#ng"? ﬁ'li?roﬂﬁ'o% device

see bhel o i ncl udes

as l”'%g £ %69 1 ﬁaggogﬁoggg thg@r@sﬁntrl@wr@imm ufeagetiudd ohéorming a
chand@lVMIh alélrddﬁﬁei?@WaqewélhotHé Fbs%' Q?ctfch toti’ewfugk\l ﬁ?%l%ﬂ at least

covers the entire sur ace o e mcr

subst@g{;p@r@curgw?r 95,3@1 ahleast slestantialbyr elliptitarsHapgy prioéite, starts with
St ¥Er R} LA YR P T oSt Pl g of tre

rface, _ .
reces;J 4 HFiwr 2Bhyith deped wiliedy exiveafsuchi &s FeSGY @8- filing material,

thereby forming the filler member (16). Partial filling refers to the incomplete filling of

_)

the recess (14) such that a void (19) in the shape of a through-channel is left behind
in the doped silicon dioxide after the filling. Partial filling is carried out by
simultaneously depositing the doped silicon oxide onto the lateral walls of the
recess. By deforming or re-flowing the filling material, the shape of the cross section
of the void (19) gradually approaches a circular shape, thereby realizing a circular
channel profile in the recess. For this purpose, heat treatment is carried out over the
glass transition temperature of the filling material. After heat treatment, the doped
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channel (18) is arranged to be present in the portion
of the filler nenber (16) that is44 located in the

w0 e@eses7(d4) . The term nal ends of the channel P€TI862007/000080
include a first an a second 4Perture are arranged on a

sillco pijde GG R AT E 1850 POY RIRTIRR WeRITer S 41 opening of
the reties8it9Rbms Qﬂrﬁ‘éﬂ porferOrdbpigya vbi@i Eé}ﬁaa@ﬁlﬂhéb%hed portion. After

Cross-secti view t he profil of the channel is

the vaiddii 9 istrapped, |fartbeahearaﬂreatmen’c ﬁleenﬂ defcn*m&téneu&pedmbcon oxide

B G, gPARERAB AL B P9 RSBy o o -
chantidiethbehgs la offcuhieresitaissall Githen crdss sedtientaftatdeastt fubstantially
cnrculég%?n lleé%@ub'eﬁﬁ a‘aben @%@%ﬁ;ﬁéég@%&”l@g&: a#l% Ihg tZE shows a

top VI%QP@F’E!\ BSmpRited %lcr‘éﬁﬂuicﬁc EQOL c@ (B@F#andludeH@vd g8 Thambers (62,
picted in Fig. 1A (and also in see bel ow)

64) anﬂa clerrmned () igﬁhe feslitioning alEmeRt] atghe riﬁﬁeﬁéme region.
m crofluidic devices shown in Fig. 1 Band Fig. 1 C )
[0d 8%l babe PrSIcESS fparametsiarefelemperstureodingd depsBei verg aried to
Softa :
sccof B, e RS0 PRRGBY ErHNGRShs oAb gt boon usod
are shbent imTai}jeolsuslggItmreplabsphwlsilk:aitmglaa?«e(ﬁﬁ&ﬂ;) and phosphosilicate

olassgRr AR NGl R R L GRLEToar it oni ng

el ement) of the invention. The arrow synbol (19) on
the lower right of Fig. 1D indicates the | at er al

apb TGS Rt BED ety e RO R ol o

IS
f o Beaoeuﬂoa Ffr'esswrel af é‘KaI si de (facijng the behol der)

or ne m CI‘OTI ul di C ;':lew ce._Anot her apertgéﬁ I's Tornmed
ng

1. on|BRSEF 8t aP 19e that is aqqoanged iln opp

I‘elatlonShIB With thne 11rst_Jateral wall of the Tiller
ePtIAr fronf t he belRf der). |Differéft surface

| 5. mprgggpg,mrcan seen nmoghe fi dur e, a45 _

TOpoarZpM 3 OT TNe [TT1Ter nenper, 45 SNoOWI. Tn T1gures
2B at gHyTo4l so b presdfPOin the mcr A9 ui di c]
aeyTTe arter TS Tapfication. . Fi g. Shows,_.a scanni ng
eI Ef*%ﬁ ﬁ]éFbscope 3hotogﬂ9§ﬂ of the chaﬂ I opening

Hlegd

S.LLD a.l B nabecd.  ane y

6. obﬂg@gt gspd}g t he thod qfisbhe pre ent |3(yent| on.

enbodi-nen a..de b f
TABEEQ [ nvent| on in Ccross- sectl onal view Simlar to the
device shown in Fig. 1C, the filler nmenber (16)

[0932FNFigl 3X s‘h@W@faS s&éﬁw:@@bﬂécﬁr&ﬂﬁcﬁ@@céﬁg Fﬁ?ﬁa@@deptctmg a
The recess (14) in which the channel

persn@twef\nﬂwcpfbaj complIsslaviee (%Q)ea%orwg)m f@ thRdnyeliEAaving two
fluid Y}ﬁ%%nbﬁ ?f&th @@B?r‘tlﬂgni t S eﬁ’é@éb'&h\/\ﬁﬁ 'cﬁ%nﬁélsféss buried

ace concave s e secon
there. Enge3quod§nmgu shew SEMailose hlas*/l%W%Qf thecaperturedriiteg channel

(68), ?,\,r}ﬁgﬁ iss 'egn t&%e?ﬂgvgn gret Eﬁ QF ea%'i’%ﬂ%@?ﬂéﬂ? cirBular shape. While
Fig. 3B and Fig. 3C show the aperture of the channel (68) of a device of the

invention in a recess of a width of 2 um, Fig. 3D shows the aperture of the channel
(68) of a device of the invention in a recess of a width of 3 ym. The aperture
geometry mainly depends on the aspect ratio of the recess (width/depth), the
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m crofluidic device of the invention in a perspective
view. The arrow synbol (19) in on the bottom of Fig.

wagornei7cat es the lateral direction wth resperCT/862001@00080
devi ce. The filler menmber (14§ covers the entire

thicks’urfa rf;% [n %rr1O T@lr\%%ﬁ edﬁliee@ﬁ% %SSchrl 4t?1e process
paramélt@?é Qgiveﬁ béroanqed Fig4 pae sidel o pﬂne vdee I mesebs cproduced

isinthe d |cted orlentatlon on the ri hand si d
microshanfelr liaMstarBalotudid Bndt ez f M. erre%f?Pg%’P y(1é\§0feW°'?fhy, the

microéﬁéh qusm\&.@éﬁwﬁe Eh& @B)sen@dse Rl EFRAY Vé\gf%@vﬁh the width

ase subst ate ures 1Hto
of theerduegsndhedengthsid the cmlofaqhnadneIdeerac b’tl”@gaﬁ!ﬁhlca|b{’1$$tgﬁf 10, 20,

anct G578 o BB o6 e S5O, PRI sy

PDMS8 I@@rtwitioh elsd Mtéidebeesmmherar(dliﬁ)nd(odntetre@h)nedef i ned
by two opposing lateral walls (23, 24) and a base wal |

[ocayjer Fligihtf dfemlcltsha é@hbmaﬂlerdv;erﬂiw dfatwer ginbndimemtém’f the method

s . :
of the eFasaniiBNeRion Bt foaang i MR (BadhBRRg dement. in
methSP A ‘(I‘éﬁehaﬁ@%ﬂ%)té\é%b%rd Bhsé %@b@ﬁé@“ﬂZ}( 1%8érovf5fé%i In method B

m crof |l ui dic devices depicted in Fi

(rightf hanchsidrira ¢uhsliddwsensubsiraie «12) e\&lgsstweze;era{ mecesses (28) is
|
provided’ A r&%&?@ﬁ%qﬂg@ | & B h{iq% q’gHé&ﬁ he%i‘% %pﬁgtrate M. In

recesses € recess
methchBtled retds ¢14)t iseoperc eafiediidi thatl @vsteetchepiupt dthentwo lateral

Fi g. : t h of. th
recesedgbl e hElLFbE i AL SRR In ) sl fing pesq pubstete
(A) oh@¥Sositetiony sctdted Ohtthe fén(ﬂélba%) @DbM@S(E)Otr@ﬂe@pﬁfrhW@the filler

of the channel. This port| on i.S W deni ng

memlpgye( 143 avithy Bevoig; (@i dhe H@C%ﬁ%ID?@m‘m@f Of rfe—ﬂowmg [ fhe filling
mateffél%gés ‘tk? g)g?ra%&l &%rﬁ)%%%@%tia@)e%f%e Jdgohésoﬁhé %i(ﬁﬁ‘\' its cross

contl1 guo to an aperture hannel
sect:qrhem@l #s formt apgrogehes @mn eg)least suhsiantiglly; t:lscwavdtoh arsat least

h h
suos RGARETUIAA A" TRASE) hSordd PELEPIE bl ot hos o
circuifegentlallwal with hulrges 6é&jon ohatveasi substanltlahyleirchlas oarat least
e oL oo L T A S L Bebles 20 are
formékﬁﬂ*n theda3hde by gvay20ﬂ dr‘ylétélﬁlﬂb e$héfebﬁlxtﬁ§nJe@éa¥s Uﬁt)fb&:oﬁfes open-

formng a mcrofluidic device as illustrated in Fig

ended daothal ity stretahes w é@ewa e BT TeCPREeSrbZ R dAlothe sarme time
apertﬁ%s’@f%egft ﬂ{@%ﬂghﬁ rFrIe'rdC V? e RetRdd ek leésie? respective

Ion o as an east substanti al
portiari ot therfilloyg aversher mxpys@eaahtofameytwo lateral recesses (28) are

remo?%('&esigc'h%%a SGARTRsToPL bt Ptk el AV, Suea by
0Bt B . 188 b5y 5E08 i P bt b0, o4, on p-
type titieoe biyrédeemvv@ formetd Uding dwpbeltra@ikﬁet (D’&h‘r/l lithiography followed
by refactnve IO% e&fh?rggs (I—IRI%) or% rfic COHBi eIthere % IE %m wide and 3.5 uym deep
recess was defined. The recess was partially filled (to realize void in the french) with
phospho-silicate glass (PSG) containing ~8 % phosphorus in a plasma enhanced
chemical vapour deposition (PECVD) system [(II)]. It is understood that other
percentages than 8% phosphorus may be used where desired. The thickness of the
phosphosilicate glass was set to be 4 ym, albeit other thicknesses may equally be



10

15

20

25

30

the recess (14) such that a void (19) in the shape of

a through-channel is Ieft behind in the doped silicon
welr@siieks7af ter the filling. Partial filling i SPCE5G200T000080

out by sinultaneously deposit#fg the doped silicon

usoB2 08 EPUHEL S el RS 556 an Bl o v
entrsha@@eﬁfretdmmnietmsﬁ&mgtthemrsmtht lé@viﬁy 8 v6ib99ra6;5é’&’ Hadidle. The void

cul ar sh t hereby reali zi ng

was BRAF RS o Sxfiad st Gepe T, hesb nrabbent calisd raflaw of the PSG at
1150 LN dsie 30N A [(mﬂaww%eqow ﬁgwpbl‘ﬂ%u?éﬂmn% Ye tapﬁxs%qa%fé desired.

tran3|t|ontenrperature eri a
Redyging the annealng temperadipedend theoduraidod @raodcachellipiiclcross-section

profitéWHAe! fé:éhéﬂ"\q %@maé\f%fﬁlp §€ger§a%§(ﬂ§ﬁher lﬁ%ﬂgt%a diameter. Excess

openi ng O ecess
PSG wapsemgved faina the aalasttratteibey Peheiishl pgdhadibal ?Bh@lﬁmé PR second

f h heat t t ment
ol ao°albh RSP wie BRPiR T eidris 1B Audehambers and cut
open btiownds bhesaeh\siga bs tHObhRed Wﬁér@cﬁéﬁl)\elt[g\/gﬁ (Agfo"&?' Qalr{'l%rometer
into a channel that has a circunf
dee%ﬁﬁ"’geﬁ y&ge sreatednindheagilicarmbase substiata by Ifiyst etchmg SiOo (4

mlcrém@ﬁé’rF ak d&p&?te%efﬁ%"r__eﬁ Ll'lbélgﬁ@ foléMe& bé( %} %cal }c?wépgo (gptlonally a

profile oOWs™ a
Wet-@&@hmgepéfsécmobuﬁﬁemdcomeleu eeh((BDE) hae ramd)udew Win at room

chann
temaerdh e FRABE Bl lori et Sobiedpe hr o Rehgr Ginanpeh izp. A final
annemegpmoowmat 4rre0ets fof 169mi1ﬂ/@$subﬁrrﬁa‘@jd09f BhS48e occasions,
ried %orrpllshtheformauono a circu
Wh'c'é\ﬁ}%%& togoyin 80&8 he @rﬁ%e”t%%tqué\/én%é@Wla’EﬁeﬂWQﬂBﬁp?M\glllccn by
sphosi licate glass (BPSG an
gmwg:]goés‘r?ﬁgg”%ltggt(g%mg( SG as filling material to

[0135) Briafly, in 8h XAy rﬁé‘ﬂe@ o é[’uﬁh%%bréi'sgheﬁé SPYS4R . a two-

annln el ectron nlcrosco eplctlng a
step 3@?%@@ iovRAtArBIngoP! alh@@lnwvaa @afrl@évmldw&{lﬁ@)d%@cmtrdwmt (DUV)

hthodr@pﬁ?%ﬂé\}é&ﬁ‘ a'&ﬁV W ;fﬂ‘{ é@%%fﬁ?gtflghﬁr{hgzrq%gg)y a 3.5 ym

partitioning e enen
deepb@ctaéwwareﬁ rst recelisgvas Braaiedi Aftei3B sslhond 3@%\/%% B¢ stdh, second,

laterdf r%‘ﬁ%?és rpﬂheaPojh4§ Q F5§t iganne Sr{ Qd[qCIy?/elrg created on

both csndemlo&rthehaemh-\é%ab@d Hirgt ré&sandsihy gDUSphﬂ*HQﬁabW followed by
of a device of

reac] r‘?\?ﬁ{f f Q'F'ﬂtfg §@§§§2%@psnga{m 1 gbowh 4 Fi §. uBDthick layer of
phosﬁh@Mﬁcétée%laﬁﬂ(PB@ Qbnidifin haé‘nﬁlpﬁcﬁs%}\faﬂgs E}Ngse%ﬁﬁggsﬁéd on the

the invention in recess
subsigaler N & Rlasnetenhanged ghemizshdapmurt dep@eatn@mt(ﬂﬁ’ﬁ\ﬂ) system.

Theréﬁy tah{*‘ra ﬁ : id W4 %l‘?ﬁ@& %ﬂgéqﬁ%h' Ckc&giﬁlt)ﬁ i]ba/gpsforma’uon

e anneal | ng
OCCUI’|§ad!a¢réQ a0%- @nfemmaied;tep/ dauer&g@ of 4ihe FE@NEyer WHICH ﬁ#ﬁches off at

the tr{?ﬁgﬁ ne%"at g%fﬁ éh‘?,%r g&g&w%@ﬁ&m@cﬁ%@ﬁéﬁég device was
subjedteairizt ar Bmﬁsre@e@arom Eycmﬁqs\mzi(i B)PRet-BYEiRE ¥ 1 min at room
temperatl)/rent% g%)él’? at shrﬁal\fma%epture before annealing. The time needed depends
on the required aperture size. The void was purposely forced into a cylindrical shape
by reflowing the PSG layer in an annealing step [(lI1)]. Typically reflow was done at
1150 °C for 30 minutes, but reflow temperature and time can be varied as desired.

Optionally the reflowed device can be subjected to a further Buffered Oxide Etchant
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of the recess. The lengths of the m crochannels were
lithographically set at 10, 20, and 50 mm Each device
woeem7mestoal |y aligned and bonded to a replica-PoUbGzd7/000080
PDVS | ayer which al so contained reservoirs and fluidic
13
[BOE gie ?‘)ﬁg@ﬂ%@dﬁ%&& %Enﬁ%ﬁl{oscﬁ% ?&lt?u %Fﬁuﬁ%%ﬁ@ﬂ&hﬁ on the required
size pf theelelei nventi on of forming a mcrofluidic device
(partitioning elenment). In nethod A (left hand side) a
[th:ﬂ@du dr ftmé\&owbmdlmeatq vpYhé sn@hodudmdcteunmwstgaoﬁw Bnd Fig. 4B

my 5 BB 75k BRSSP G el A rcess
may be formed dnathet Uppenmedy ofiak bk dutstiats, ewlsiub%beaé @nel gide of the

th 14 d h t
uppeg WAL THFSEe Wb 1che Jpkaral PPieaseted parm)deritiomgf filing

mateifa} 8hitAb Ba%&%ﬂa&@%@ﬂlléﬁ‘ﬁeh%r%fﬁ é%l(ﬁfs fd?ﬁeﬁa?ﬁe channel
substrate (A) or deposited or coated e entire

formed by defiermingtas retiowing éheiiling naterigl ranshes lupeio thedderal recess

on obé %i?%’i/\c}fﬁg@t tﬁ%ée? Iswz?%%tbﬂg&gr%r@(ﬁﬁrﬁ@ Za ’ géétp)ectl% 0% Fhe filling

0 a gradual

membkaogeupying Hbisslatgral oécddses  €ifstlaperfurebof tioé thannek & formed.
its form roachesa

On 1% 087 e JPtER eeeass o, OHRe AR HER GG ieYigs By way of dry
etchiﬂ?' iTHdreBY &hegondThperbies? of anehahAd) id Jofed®The obtained
at has a circunferential wall with a cross section

micreffuigic devdee mabichida alghaneet witha taperggl pastien contiguous to the
first ?g@%ﬁ%nt'ﬁh@ tapefdd PBllttfo?\%a &?agéloélbhﬁ ifs! Ilehéth by adecrease in

Atw late rece ses are~forne
the sizwidfeity\cinmynfefentinl vealc i hermsTioéritsbyvidthe &EﬂﬂeasdQ\&da may for

a6 08 2R B S o LA FARACS, MR Bt Begrin o

Channél,tshleh(dmrtﬁ‘lin&h@tépﬁrﬁé@oﬁidﬁ thergofret hod A at |east a
respective portion of the filling nmenber occupying

[oaaa’p dT:gt i5e depintd acmmbtlce?égf]eatdlﬂaban?ﬁ gecaainedetup. Fig. 5A
3 \
shovg 5 Rt R U5 o ke SotartaSRE R o S Toh (42). A con
is prcgﬁ@@d @immﬁganpfe %rgnoﬁesmomh@tcﬁnewﬁldhl i§ ‘éah@récﬁféetﬁé bottom of
or med usi de ul traviolet (DUV) lithogra

a ba% suaweb(ﬁ?-a é%@@ﬁch@dl bhe sell repgralrethe senytle .sgtm!on (30) in the
base ds‘g?ai%%]rgaér@ $¥n ﬁe%d%l@‘s@ﬁt%qpﬁgé P{If??l:@‘;%? Bmeﬂ:l%gﬁpé‘gec‘. Sensing

e recess was partia o re
electiaglas (28) laee teanmeniednite Ha mmsfplnbampl anm:ﬁetgl(%)s fgrP&@rying out

o8] B U EBG B, BeRoB B DR e poup. The

cell (23) Uﬂdesrasmma(i:dhhwn (Qid)% pkedeotihgasirideanni@/chip (52) such that it
used ere d%red The thi ckness

covelih BT ABSHNES (13 J6r gl oL U SBEMIe ARSI, E30) from the

sampé RIutldH FKBESRA (3RY betWRtHe aBSHén@f?QUq’htsoap%roach avoids the
nonconf ornmal step coverage, PSG [ayer pinc ff

requisgmeRkot ﬁéW@Fpé‘@ﬁpﬁaﬁb@omtéa’(ﬂﬁn@mfétsﬁlﬂﬁdfquafam byreelf-guiding
and FA500RG a SGPENRRANY2Y) b 8MERar PstcHSipeHife YRitHe base substrate

(22). Fig. 5C shows a simplified diagram of a lateral cross sectional view of a lateral
patch clamp setup, in which a partitioning element (26) arranged in a base substrate
(22) between a first fluid chamber (30) which includes a sample solution containing a
cell (27), and a second fluid chamber (32) which includes an electrolyte mixed with
drained sample solution from the first fluid chamber (30), both fluid chambers being
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was forced into a cylindrical shape by heat treatnent
called reflow of the PSG at 1150 OC for 30 mn

wQ ¢dori1dg779 The refl ow tenperature may be adj ustBCI/&62007/000080
desi red. Reducing the anneal iafly tenperature and t he

mon&;ﬂf\ﬁ‘:t@'llﬁﬂ% roduce eI | ' %@ﬁ%ﬁ? Eggﬁg@z&@ lmmobmsed at the

aperfurki otk Icﬁéhnéll @m&)tm@semwm Bﬁférvmmrmvcﬁé pfe’(rﬂﬂcbﬁlhg element
substrate a chem cal nechanical polis Ie@groﬂA second

(26) rthrpHab r%ﬁSH?” aplection devige ngt shewnhaansiihel 6s d?%)amsltloned
n AL AOBRTERS RRfofl 0B BaRA sl SoffneR 248 6 malano

elecigieab nidaaemenise rauaty aatied currehis siovingpthioagh the cell (27), or

a5t Riokb 55 (51334037 B aocil by Frer nluce =

cappﬁig:fay@g(n@fﬁhmml tpich N@Vs@t‘@irf@dbﬁgﬂﬁ@flum BrameEeRsa(30, 32) to
(%X|d etché é ratio) for ~ 1 mn at room
assigl PR PRPE ‘ﬁﬁ?tﬁ rried out in order to increase
A final annealing in oxy

10481 7 35608 demnciecsit (aae U driades G apasiigsRba cHarnel obtained
usm@QﬁéSm@ﬂﬁ)d WhRbGA n?'Fﬁgdm O Bofy 'Eg)é?ﬁreé f}fefﬁféerahu é?eae%eat least

i nsul ate the ewp ed silico grow ng a
substant@uyﬂr@umshgm@rz lmwhesrm@rnage ‘thlahﬂwnclmmﬁj |oéﬂys respective

micro¥ @ggdré%f. QweF %?t%g\:’ %clﬁ&ﬁg qfs?ela ﬁ[)gtginrgcorﬁ%cug?xrsi tégﬁ% %@erture isofa

cylindscal gsrm@eplmd:cmtaastd)lh@tetcé Pld\hdrirteh ofithaniy pécliveomtatotiyidic device
Ther eb

of FIS 85 8P Bt B oy Sl ToithE Hhkbid) TGS SRY prton the
size &f trey cifcurefeaastid] ividIo@r eRRY of ite ﬁvndﬁﬁ‘é?%e'oﬁéﬁéﬁér or the maximal
recesses in the form of about

diamgtafe ﬂ@@ﬁa@eﬁépwa@ ih sBediradie while dashesfiadicate the respective
coméeﬂ ecﬂ%ﬂngg di Wa’IIStTHsegﬁﬁﬁ)dJﬁf tH Eﬁ%ﬂ%lté&g‘?cﬁﬁaw resembles the

by reactive 10n etching i con
mterisubs‘equeuuecy coaneational natcheclamp il et tel amth aoharrow mouth and

wicto RS slch R AR rren Shr it Bhiedase e, apogpaspistance

as ccnﬂﬂmmad a:h;dmdmbl glagroni] vihego s importaPRCIGY-nsistt etording.

Thereby a trapped void was forned inside the trench
[41@91 ) [FigShchowsi azlcbmpamsmm of adipuoBa puted @onventlonal micropipette

for pRRR SBP it (ki "t RLa b0 SRR RIBAC whbS Qi YD TS siéflenaccording

to theSprQQGYﬁ)ﬂ mh@hﬁofﬁ l(Fi(}?PdiB BFig. OmB)?CBcﬂﬁVrh%?oMﬁélcsﬁ’é\h% 86picted in
to a Buffered OXxi Et chant é wet - et chi ng

Fig. /& andyifig.ar G Savet anphanialr &)oth@;béﬁc d§ﬁaﬁ| capieak @pétlon 9)
contigg&‘l}ﬁ ?%g‘fkg %glret‘tgg% (%ﬂ?}i éﬁé gﬁﬁdtﬂe&ﬁgﬁlcﬂe&%ggﬁ%gﬁ&%sas Jloward the
aperiuﬁ@?o (%bﬂlhaﬁmsp@@tlvs tpewiéortsy () edfl thei cfganﬂe& FPE[S tesperble @ pulled

convBfiQHSAEE BihS Rk, e o RUBYAE of Fd K488 e n o
7B i incudeghinke laterdl ehipsodieni (el of the respective microfiuidic device that
is defined by the lateral wall of the filler member. This lateral wall portion (21) is at
least essentially flat. In the device shown in Fig. 7C the aperture (35) of the channel
is included in a lateral wall portion (21) thereof that is three-dimensionally structured.
The surface of the lateral wall portion (21) contiguous to the aperture (35) is dished in
that it defines a protrusion (33) surrounding the aperture (35). The channel aperture
(35) is thereby located in a plane that differs from the plane defined by the lateral
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Optionally the reflowed device can be subjected to a
further Buffered Oxide Etchant[BOE (1:6)] wet-etching

WO 2007108770 at roomterrperature %ependi ng on t hECT/SG2007/000080
required size of the hole. 0? 6] The two enbodi nments

wallgdortibe (2} hod depicted in Fl g. 4A and Fig. 4B may be
conbi ned by providing a base substrate with one

[0aser aFid.c8 geprts SEM ﬂﬁﬁ?és Gﬁé rH rbRiiARH AR Egodlfb;é%raccordmg

Il of the base substra spans one s
to “%Agénfﬁgﬁér depigted dRdFigt 48tb,¢f@59 apdtafterh@ focussedl ion beam (FIB) cut

¢G5S Ny I &l gn n terial the .
alonrnge zu st rﬁﬁgFgﬁgg‘?, jI[SI grp&f L %m‘{q‘%ga”%}"&w 9? a _POI’UOH of a
microfuigiel. demiee dheludisly the mentity ofetray Millag member fthaminGudes the

cha%ﬁr;bqb\];/]vélég{ iggog%%s [pge?tlb\gilgg ﬁheg\ #‘p ﬁéS %geis !@ﬁé&rsglgct;\?ecsiségv showing
the leemgtle aifithe mrdiﬁcgmf@rfen‘tlbﬁv\fdlﬂ of 1 BRIFIRI. ?ﬁé%&' ﬁﬂd the second

eral cesses a first apertures of the c
ape'st‘érer B}r ch %ﬁm ke Rasdrmarkes by |aa¢|écrlra| As @agslse issen, the width of

the &Rd %‘@‘tldﬁ‘s bhfhe%ﬁérﬂ{éi' é&ué‘g)é @re%eg\?gw%gj ﬁ}%ﬁp]%rtur% Fig. 8A

etc:lng Thereby a second a ures o
fU”hﬁﬁmﬁé%l epieés b1 aundiannibanneélsi(BO) wittvaperturey thatcareda Acinity to

%?m{} of thé B QBFEER BRI e 50 oAt Gieciiontiong | ¢ s
£411, " A BSSEGIFE I 12065 o lblos i P o Fis 4 coa
path @Iamp chvigy Tﬂmd@nwmheh@eefuam hade R SilicbANWRBré the device on
the 'ng[o gli)gl nrg?él o) glﬁgs%lt g%@rtgmllﬁ%%/ mvwggqqngktaggwpgpqagg;hpwn in Fig.
2E. Stzhdaird Cbi’mo@b!‘s W@F@Eﬁ@éd %r Bhtch fﬂ%h‘éd" ndeRBPerh&fR" (fi‘ N9n example

. Fig. 5A shows a classica tup using a gla
for tﬁ@cmgasgm@t(@qglc’@qidlm(be@fr Figdi @A, chanbers owdrb pismed with an

s 568 LAY TV bbbt
N@Ql 28 p&ll.che Callpe 1cHgClsep@ERES] had samy/ml glucose pH 7.2

(310%%@ tf%? )Sghﬂﬁo ht %?vaqsﬁpéc?sbs% ulg/s%éra)ft)spgempﬁl"&f igst and in the
secosdrfkiitghatnbet (@ﬁe&pbaa)ngafoethéoaaﬂpwduéﬁ @ndpﬁ{ecfb Gt Bolution”

of st bffeh Jamp; Getiaidanahscamatiay o8 ia qoruaational patch-
clamp&hébstﬁ@?ﬂéhts TEI%CFrRJah régétarl B Sa"‘?’g%ss é‘é{shf#ﬁb&x%ﬁss the two

| aced to the surface o
chambys 42 MI/AS &lteje@trcem Comhefctedytq 8 ;wpmmamp ampnﬂer (EPC10,

e sol, ut
HEK@E\'}?&GH@E}HH&P aper Awfedc“ %gp%hovxmg 6agp]easurements
agre%d/(\}VQiéMtheRé baséd amtiey mi@@bﬁannel g?c%metry éL is length
se

and 15 L8N (ﬂjgtﬁé e Eﬁwiée&iqeqdo?é%ea@fa%?sr SMONBRRFIGABHIS can so
far bapcmrtﬂumedonn témﬁm&%a%wo%ééﬁ@rﬁéﬁ&n d:a'p%bllﬁygo?rtﬂésdé\nces was
i f ramof a |ateral cross sectional vie

tested oAt 51§12 cofiRcaiierkapsosinago 4 knawn erotacol (Hahn, 8. 4., et al,

Eur. RPRAMRIY.N9980 £IEP 11 1B 6T hECEAS IR It uBa AP Gith l.‘.1zb’rfuorescent dye
of 5 pg/ml calcein-AM (Invitrogen) at 37 °C for 15 min. They were then frypsinised,
spun down (1000 rpm at 4 °C for 5 min), and resuspended in the electrolyte before
being introduced into the bath chamber. When a cell was found within 50 ym reach
of the patch aperture, it was repositioned and trapped by applying ~25 kPa suction to
the recording chamber through a manual syringe. It is noted that the suction
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(22) between a first fluid chanber (30) which includes
a sanpl e solution containing a cell (27), and a second

wo bardossmanber (32) which inclgfes an el ect r ol RCESGL0Z000080
wi th drained sanple sol ution omthe first fluid

pres§bf’é"h}%5/ Whep@ﬁ&h rPﬂt};@ féﬁﬁ%ﬁmmgmwg%ﬂnp%gf’élnaﬁ used) of

defi ned strate
the mmf@ﬂwm%@vlg@ lﬂHblSar@gardjle@Scﬁucaon paessire (4 8¢quireswhen using a

iy RS QLR i, PR B B 2 bcimerts

biggef emmlmtyscmﬂﬁjemo&n lbmexéedn thél%b‘yl %(ﬂhdihk?mﬂh%r $ekc’m" ifed suction
or maki ng

oL, B e STt s
encddﬁé?@%@at fenzgbh. S@Zﬁ ne@étl\Yé’H&g\?‘ol %'r Ay R?tsl%é U€ed. The
. The patch clanp setup ma fur her 1°nc
currqrgp'gaq;@s |dég: é’]Ot(IﬁM@IV@h@W)COWWﬁRSH’(IﬁHyO% they eapacisival smkges which

usua"ﬂgea{wéé“ Fﬁrﬁ"@{%ﬁégﬁ&@ag?’@% %Ingfhsé' E\ﬁ%rgﬁ;' Onﬁgﬁ%&on It is

unde:uStowpdhaUsm spikas @hmn!ue hegbgtalsﬂ@ldaueaﬁgném @Wib@ﬁwhen using

Bot h def _ne an area of
a migrBlic Bl dtitains’ & ARGt Vg 4B s tardas faien from Fig. 9C.
Measundingite ushef CH® aﬁhaﬂﬁﬁh @éIIsI Werd eanrel d)l!(tew:th a similar protocol.

crofluidic device of Fig. 6A including the portio
The ﬂq%ﬂﬁsg%wq was et ab@w&@d @utcsrouéd bgve heen datludehpe described

aboven I@Whﬁ@éx‘stédﬁfi’%ﬁ‘?hé %BEH %%@Eb% étgfvéﬁééjﬁgp o¥${ type and cell

mcroflurdic vice O apere
CU"{U&)I@@D@ID@US to the aperture. In th| s end portion the

size of the circunferential wall in ternms of its

[0442] h It enay, behdesirethdo auseoglasse asaai realucdd acagagitive coupling is

oose g1 88330 iy g 68 %ebl e et ey v renection

modérhFig. 9B tainon96f ddé;inet cdpresentatios SENINeageseseahiefofluidic device
o af onv nti onal tch cl anp i pette

and ()Gpﬁ‘%%ﬁl CJF'F%W%%B[H'HQ% P *a%ﬁiﬁweb@@yca@%ha PBeA process as
depictba@nndig CoOX (EBig. IB)04hd 8EpRES [Big. %@mﬁﬁghb@? |(#tABGEcapacitive

as conpared to a cylindrical channel
Comn%#?ahﬂh% deyigegovers f%wddﬁrwg a hase3ubmirgte pf shimen, or (Fig
9B) SRR L3R ?fOf‘lﬁé tRJ‘q (arrp Ll (,,9,9&%%.@@@5 last step depicted

m cropi pette for<patc
in Fig 1#A.ootabledise slursentircagritudedi @ndeyitoe smnmrvditagets@lmuh) differ

s S PN BE o b Bbgoofom chrse
couplivay @e&w@d&mmteble(clr&]yr‘sé Izm:i th?@llmgss@ﬁﬁé Cﬁbg?ﬁiﬁog P& capacitive
e W
sp!ke%h%gﬁt?grﬁllggﬁér S&(,etdgcgiq g;aggfe rqlg(\r,q,g@hmqaélngﬁ@pﬁyﬁstggputegisgapacutance
Altholigh de‘?ﬁ:l@ﬁmg 6 @il ﬂhﬂi‘ksdi(a@ct@(% BN @B aﬂécé&’cﬁttlve coupling, it

resenbl e pul | ed conventi ona np prp
C'OQST%f%E?iCbr%OQFM? on theetaenhard, edammtséa theynFilly. grolr an oxide

Iayer'fég 'sgfglteﬁ@ tér‘ﬁPaﬁt e%r @éu&‘@%l@g?%ﬁqﬁ 398 ié%re%géhgya{%apenure
to delffamr Ahevwakthoof dEb&:téd lih éfigneBoelowd depdsitioer af amditk layer of
diele®fc tv{/h(f% ;grese}vmg the desired appearance of the patch aperture. Hence, the
capacitive spikes are minimised to an extent where they can be removed
électronically (Fig. 9C). Fig. 9C furthermore depicts two auxiliary channels (69) (see
also Fig. 8A and below).

[0143] Fig. 10A shows a summary of the electrical data of devices obtained by
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| east essentially flat. In the device showmn in Fig. 7C
the aperture (35) of the channel is included in a

wo a00ened77aval | portion (21) thereof that is PCT/SG2007/000080
t hr ee- di msnS| onal l'y structur@d. The surface of the

e paASEakell APFH. O VofE B ot BBIP Y i, 108

depicisier sxummamg of mesEgutiveusleclfida) dafbhef ddndioes bbtgieed Uuyethe method

depicted I Fiohe e Wats WoT REMPIDER A [ RASaRBHIG LIGATa (RBL-1)
cells[ RASbofthg-a Bigs Riel ScothdV bearaadfevald m M %éﬁddﬁéﬁ'ﬂeﬁts The two

devi ce produced according to the nmethod depicted in
exenplgyy pigurrs shewdhe devies agd f&%mbé@reoﬁellmwl(ep(lkaﬁnmﬂer cell
the line AAA. Fig. 8Ais a perspective close-up

Capt&égv\?of a portion of a mcrofl UI di ¢ device including
e f . . g
10338} P850 §fiSholt®n derpBepTRTASN of38H eriTiiet bFe migrofluidic
devnaes(sar\meg speacpartidoringvelsmewnt irga dewiceersgdépiofedt eng tuFig. 2) of the

The f

inverfigho hiabardtifes & Pldliy: S TS (RALHT Ablam)he Go) that

occuﬁﬂeécé &in l‘é@@sbeTﬁéeﬂmwf‘@m‘bdﬁd’l fort litge enlePPight @TsFig. 11A
of the c annel ?r adual | ecre%& tovvard thé)é
‘“d'C%\fﬁérthﬁr'%@ra ﬂl@c I With £ é&\/&% kige 12Bghavs gn electron

m;cr&%ﬁ@‘&i%t&&r%}ohv‘bftﬁe RS él:ﬁeﬁﬁ léﬂﬂﬁ{; egéﬁle f M'\ﬁhi%hté’ fill€r member

rture of t oca bel ow the 1ine
occupies' a phusalitpaif orgesgas1dld). Ong.channgkis arangee inieacbfregess. The

a4 Suf B8R s iy B ARg R Bt 15

desirsd] i con, whereas the device on the ri ght (rr, 1) is
made of gl ass. The devices included chanbers as shown
[0|1|45]:| tn a2furtHerasrdbodimprdtasx shswndn Figs d@A, ax ppaﬁtcdmmg element

(2 GRS SRy DO S oIS R FHGRE o0 e

a re@fécﬁlkléchfréy)/bﬁ setond cmmdwmam&ns (#6). dfadh FirS{ ﬁDu&ﬂCbHalmber is
the follow ng conpositians m@ 150 NaCl

sepangieddom an adjagrnt fi rstlfd}umgbggbeg AAME aréqxjcﬁgc@ cipﬁqmel (48)
fluidly cBnhdfd W.rst% hafiel 18N RRYBORS G8EAY fiuid RRBMber. In

_ : ITst and [ the secon o
this cenfigwsiomndiandage gbentityach dropst ifon' exampl@ h@anpbpetrldevtduaﬂy

scro 20ty S ADNTE AR, o AR B ed B sensin
electiddest mag dle pesiest mﬂdete(rﬁ?xlr}n@ eXpavhmenzh sneasliraceassin dach set of
first %ﬁf é%g@ﬁﬁa \ébgmﬁg/ Ag(ﬁgs ’g\%l{q%d@ig onneﬁpsda smSle (common)

first flid CRAMYbEA| 54 )daMY %@ pﬁ@%@hﬂﬂ%é%eﬁri@@%oo fbrﬁb@elvf’r@y a sample (see
nmeasur enent s ‘agreed h ROpe =L/ s r b

Fig. 18B).nvkichdran ﬁ@ntag@mmgie bapel of ¢t RaBHiPriNg §lerr?ent (52) with
multlélﬁd@é?%e Asg(yéﬂté?ﬁi iR ﬂrlé‘ EQ@% g)r?tl'ﬁ% n%%’ﬂ?ﬁ BRAWASNFIGMRA may

be usest.i e ﬁrsbélslld;ih;ggle?f(ﬁtﬂhﬁtﬂlwdiyomqm@icted {o ef arkay of individually
sepaga%'s%%gnmﬁid chambers (56). In this configuration, only one common ground
electrode needs to be located in the first fluid chamber and as many independent
sensing electrodes as the number of the second fluid chambers are disposed in

each isolated second fluid chambers.

[0146] Recess sizes of less than 0.2 ym to 3 ym wide and <0.5 to 7 ym deep
were fabricated according to the process described above. It is to be pointed out that
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tested on rat PCl2 cells cultured according to a known
protocol (Hahn, S. J., et al., Eur. J. Pharnmacol.

W@ 1®99)87367, 113). The cells were incubated w P¢T/8G2007/000080
fluorescent dye of 5 ng/nm cdldcei n- AM (I nvitrogen) at

ot SRt h Br B FSRMARE, HlpShaL SieilR o above

expdnﬂﬁbwrgé eﬂb\%batt@qbﬁ'??rb b@?@@ehdﬁeﬁﬂﬁﬂceﬁahm?élodhﬁ@%@ Plasma
a en a ce was ound W I n
Enhanf@dpgl*@maﬁewe%r Depagiiion epBsMR)owas vsee te dibdapsg silicon

leXlﬁQRPﬂ(ﬂﬁ ataéwky?r@sék’r%t 41205*1' A% ﬂﬁetréﬁé’r% Iﬂgt ‘iﬁﬁg"?ﬁe wafers were

hriough” a manual  syri I's note
then sybjeicesbio b@@fé&ﬂtmamagt \%@Q/ GJI’@p&QQ “Gyfosdlifférent timings depending

on 8 b L1 A4 A L P B A b i

plangrizsgishy €HesnicalMetkanivhERlanaringtion (CMRYfdrutchiag dBy | Ie&@ess PSG
obtalned articular, in_su

on G SHIECS falRedbi FeaRpircRBsREos e ging EIg- 13C). Such
chanhBRY &l rASYICHEJUSAE 4 AMkr %férﬁHﬁt{A@rérprt@SWl%FteA other device

negative voltage bias was in the present exanple
compayientailike eledradase itatpeonsests and reaareeirs, ot axasgle. iThe present

proc éé"%aﬁoédgg%bﬁ@éﬁe \f/@fe i uéafj%ah%rqu %‘ﬁ%hﬁgfs For example,

races I VO any  conpensa
afterdhp @onstruetiapok ésst whaohely shakdry oridesaa¥ bemeatavegiepartially and a

secofid RabBRLETRRERS SEEH Spi ket may be negl i gi bl o o_lrt at
ISR G 42" B Rnt OB BLE) i T |58, using

devidd acccﬁﬁind\/&ﬁw greBhSiniehtign Wih arthaRBbr (HS)QhétSha\@éeportlon (9)
m | ar protocol. The f|uyorescent

contigus. g e apartury Bl 46t BaCNGRl AT U IeRath T fert daBsize of the
cnrcuﬁﬁel‘é?ﬁlﬁl WREirPRIMR: of Ft? 'rvgdﬂmgééﬁe‘a%g tBﬂ?Fd ttﬁ? a@%ﬁﬂre (35). The

araneter varies m cel type a

aper&k&mﬂﬁg) phthe ¢loanngls (18)m§yndgdaésn @e@ter@l wadl nppirties (245 The two

e CUOBIFIBOAS LY SEPHRY10110) BRRSRSSH: . fofEb copivon

in cut-eﬂt eEW an Fipd& aﬁd drig. 9BCaiitie e !loEx3) mhay eprlmm:Med/ By way of

suctigl SBH T PP A GUnHA b ioase vaaioed Halph P iieigob dadigated by

arrov) |A Pigo CrRIPs apd mgpmqtedqe BeIFl(QS) i’ MclUdedt in9B)fluddEhamber (not
(Wi thout capacitive

Showﬁnwgﬁgﬁ' ghggﬁvﬁeu%ﬁo@éie%ﬂéhﬁdﬁghidﬂa flde ehine lateral wall
portléﬁlg?)réﬁ(? iflugéd Y\iégrbogﬁ%) Qf@g TH) el I¢ i?tﬂﬂﬁﬂ‘i‘h%éb Bnt tpbnaperture

i nsul at1 on rown durl ng t
theredpypesirieting rthmfr@eamvemeabmfyona oo theeihgidrabgniberdeto the channel

and 4841 a3 RSP A8 SR Y B BB RS e, o
otheraspaee fthatmis h:ar feidc ouphémrbwmeeme tdranpledctit aliss aesitidts free
movéntv]eentsti)# iio%(s) ?rosf# ﬁc’é rsgtt:c?nd ? ij(T:ID c‘:’ﬂa%éﬂ%té: ﬁPeaﬁ}sti Iﬂ\tﬂi% chamber. In Fig.
14B and Fig. 14D the cell (53) is included in the channel (18). Again the cell restricts
the free movement of ions between the channel (and thus any other chamber,
reservoir, channel, or other space that is in fluid connection with the channel) and a
fluid chamber that may be located on the right hand side of the lateral wall portion
(21) (and include wall portion (21)). It may in some embodiments be desired to

immobilise the cell (53) inside the channel as depicted in Fig. 14B and Fig. 14D for
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spi kes electronically failed due to difficulty in

estimating the distributed capacitance. Although
waeleposigrrng an extra thick dielectric |ayer avRCTSG100®000080

capacitive coupling, it clod® up the patch aperture.

case STy e 8L S IR B bE Tl R4 AR BBy o

the ce%dpd&t%@bﬁeﬁ fmemBBllichtigperture to deform The net hod
depicted in Fig. 4B all ows deposition of a thick |ayer

[ofs1di G Al sowd il Elosé epeidgedof A1y sesbrarReRy tmacmventlon
of "the patch aperture. Hence, the capaciti vg‘ spi ke

that iackides nprKdae tsidanchaanale (9rie @ddlfigrion & Ghangg! with a
c;rcurﬁﬂe?&ﬁfa?%&l?kéé’) L'l:ééi’)‘ Fg% gg)'t:dlg apgﬁufélm e 'BPé@erﬂeé&é%ﬁﬁle) The

see al so H
auxilidry| sidi. cmm aT=EgbuﬂI0ar®mdwsharmﬁ]nwﬁn}a @rrcurﬁﬁerentlal wall and

o, SEbEG APBRGRAL, TAAS ARNAL TG, B2 45d %o i i

commiRidasionFivith iddiBidiepidelizes St woﬂfalm@sp@umpseetc ThIS allows

el ectrical data of devi ces obt ai ed_b the
the usr §if dow PrERs\Hiegto aBPIYgSYCions bffn@r ek Cels By g g brought

close Stﬁer}:igé]rg: % lﬂ‘?&gbﬁalﬁr@%v@ a%ﬁbuﬁﬁer@'ﬁhﬁl"\ﬁéﬂ Bid %o@lt%ed there.

eved in nmeasurenents. The t
At th@mnm time pelts gapsbe hs@i@cttwé tyeoharneling g@waatagef:@hl%mto these

chanqﬁ?%hnql%xt% t%@ tﬁg pec é offld ¢ it n%?rcu%ﬂé’réﬁﬂl?l wall.

Ive view O an e

[0'2458" lf']iy ﬁ# géélcgse%&?es% ffbﬁ’\ga%o%ﬁgrc%’gfdrﬂ@z?ﬂ Jndividual cell

evli Ce as pIC
(markedMigsnanarrowhat the aperdesobithel chandl ywitf acmmmna‘eeer(c@h)ma!! via

MIVEE AT ISR T
applléd“ihl‘é@bﬁstﬂé“%dxﬂfa?ﬁaéldéil dHREneRN athradis r @ aReaby teell e the patch

evi ce ows an el ectron microsco

apertwreoﬂ@évamgf@f thencelt iziapsiganed @t dhe ﬁ@sr&%wsngpeﬁwew\n/ ithput the
auxm@/‘ &Iﬁ1 el SEIRET s@&ﬁﬂpégéhe% erHu@’q ithe cABNAEICRER %Sc&é{:ﬂhferentlal '

ann€el 1s arranged in each recess. The plurality
wall |ta‘elfctnm’mtehcst ganerb?ée wreeffectiye Bewsstrearpl tor aitiacy ssieh cell. In the

st AR B EhL St 18 PSR S B i i
already e Irﬁo@:dédhg%drmnglydetypmauymp wrdtbeof/\mnhaaldar claqnnels is
desio3La e SRRk a8 AP i etk HpBbiton of

mattér%u%ﬁ% Heesllihg Qﬁ%\t@ﬂaﬂéa@%@ﬂhll fthén‘atuﬁ |F€Ur&16?hﬁﬂf§eme| final cross-
sane array. Each channel &4 fluidly connects

sectiameh Npes oiTe Lﬁ?wmeéﬁrb%rgqr@raﬂ lgrgep doan Jes psRsection of the
u cha | 0 -t i,0 I n

chamfuél gﬂh i gP@umfe%(anﬁ?l %va‘?l egnula% d:avpgc?\ a%'éﬂ%ré“ﬁ tid Yresent

example) for the applied suc’uon to be effective. It is noted that a distance of 50 pm

represents an example rather than an upper limit. In particular where a microfluidic

device is used that has been obtained as shown in Fig. 4B, cells can be attracted

that are further away than 50 pym.

[0150] Mathematical modelling of micro / nano-channel cross section dimension
is carried out as follows. Let the non-conformal silicon oxide is filled in the trenches
at temperature T; and pressure Pi. This leads to a void in the trench with cross
sectional area A, Since the void created in the recess (trench) is at sub-atmospheric
pressure, the void has tendency to reduce if the silicon oxide is softened. Depending
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screened for efficacy sinultaneously. For this

pur pose, individual sets of sensing el ectrodes may be
w@e@3aos774 0 det er mi ne experi ment al measur enent BCT/8GBATN0080

set of first and second quiGSChanbers Alternatively,

devi ce (.50 sl ngl conmo rst f.l,ui d
on thg qggné ﬁﬁbéb@‘erﬁ%@éﬁm ngion f)d% ctlg@)e\nr%q predicted. If
the séﬂéﬁhﬁ'né‘aoﬁe%@f@hﬁe@@% Tidhd @%Bkure/ﬂ ﬁ’@ ¥s Rt ain a
singl e type of ce Apartltlonlngeems (52) with
mul ti pl e channel s )r and havi n the same structure
as that(PsM:)M.?bPFV@/ 12A may bé bsed. The first fluid
chanber (54) is fluidly connected to an array of

wher{s”\‘? é’dodvaér‘eythé‘?ﬂﬁiﬁﬁéﬁd ?ﬁ&PxﬂﬂuHe%fqhg happers (56). 1n

conffgurati on common ground el ectrode

[Oqg?ﬁ BUgst%e R&%r‘? h'd? tﬁ@?/f) dcqtro 2%‘!”:'!' ‘Fﬁe e nggﬂaegsv and V;

epen ent S
can wammmanhldy Al muﬂA@l’wpbetlselgne (th toparsied atn each
I sol ated second fluid chanbers. [0146] Recess sizes of
| ess t mm wi de and <0.5 to 7 nm deep

wer e f2 rA\Béire‘d(%fc@@?a-fng t8) t he process descri bed

above. is to be pointed out thatrecesses with

smaller or dhn)anlo than that obtained in the
o above e>€p Fﬁ‘f’ﬁféT bé rggbi red to achi eve different

channel di nmensi ons. PI asm Enhanced Chem cal Vapour

[0BP8RPS iSalyonin (LEGIRk| Meu%@mg‘ ld odmcbtshd)d)m and 50 Torr
di oxj de (PSG, at |ow pressure e trenches

pressurggltia 9 ?erV?Heth%fté%@a*\%r%V@'ﬁé?f t@cwré%?@ QuRRy(1-0um) cross
SGC’(I(?JE rgﬁmn #He éﬁ%%déoaﬂe?%%& For el &éfd P8¢eds! "FH‘.‘Q%ld can be

on t final cross SeCtI on annel
deforn@ﬂmo edirtGl#Bg crogB)sectigher afier fexpesure ttaehepling awndeard reduced

pres%qf% O%jre %@ggw&@ 23?%%3% lf\gér}fao;dur g}é@ﬁ éﬁ%)thg %ﬁérﬂglg Y%btained

througbgthisvwaethodes lsungmaniskdeinchalilg 2. Fi g. 13C) . Such
channel s can al so be used as the starting wafer to

S.No.nt ehitinheooss-anBeflewer voi | Einslorressaffiadingh iy detnd
pr ocestiveahamhisotvhgbmiatiatee | sudtional e verhiaoakly | radius  of
sel fi@,yaﬁ@ﬁﬂ aftagl s. . For | axamphg, iaft@ar phi)e | channel,
construction of| first. chamg b the top oxide may| (Fﬁ m)
ved partialjy and a .se nd channel i's fabrl cla e(’fliL -

e cel T BB o e L O e | 0406

r\r Q(‘th i '\\lahtl R \Ai ha..chann L1.9)
et

¥ . Y ety J-Uf
?)?{’(9) cont @@gus to ﬁ’e’%’%l?pertureﬂg
along its length in that the size of
t hel @&lr cunf er enf F200 wal | i nOtFE6ns of i ts48F dth | 0.505
decf eases toward the aperture (35). The aperture (35)
of the channels (18) is included in a lateral wall
TABIpBErZ i on (21). The two devices (Fig. 14A/Fig. 14B vs.
Fig 14C/ Fig 14D) correspond to the devices depicted
[0153] In summary, the present invention is capable of producing lateral

tad

channels with circular or elliptical cross-section, which provides the minimum
surface/ frictional resistance and better electrical sealing. The invention is also
capable of forming channels with cross-sectional diameter in the range of microns to
nanometer while current methods are only good for either producing micro-channels
or nano-channels. The channel cross section dimensions can be predicted and
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35

in cut-out viewin Fig 7B and Fig. 7C. The ceil (53)
may be imobilised by way of suction and/or pressure

wo orocrog739 Ml arly to conventional patch-cl anpi P@)/$G2007/000080
i ndi cated by arrows. | n Fi g.5714A and Fig. 14C the cell

o8y 500k el BT, SRR s ar

fully @Iv@:ta&@hgétml bnaonbnomecr@ﬁbré mdmm@ﬂned&m vl bxisting silicon
ortion . The cell is immbilisedq

‘ foundﬁ?ﬁsr Bbaenelt f@r@ayone@qst. igtIPWgas o spedaligui fenls/mgpoesses like

electrbﬁ’rb%an’é ‘?lrﬁ]\ddgi}ﬁaf\{l u%f&hWH%' @s‘ér@b%réé‘%ﬁl?he@@dew Gfe used.

versa into an m any ot her
The imesdionocan alsmmeclisedrto o‘ahmatgpmu&lpdexaself-gllgneql chiggnels, both

onnection wth the channel), it also restricts free
latera ﬁé(ﬁft%"f“ Yions fromthe second fluid chanber into

o, 48l FRTE 0 SR ) A o o
spemffd%itlbnf Gﬁbuldchst trmefssaﬂyntm/&amm af alnoaskmmdgemdme that the
channel ?6 S any .o hanber, reservoi

docureeinRoPaoPt IR ESaE 2 dNBRaR Pe 1§ oIPg GaLKngiedge. Al
docurﬁéﬁtg lishsa ShepRedDy r;?br%{éﬂ Hen‘é"‘r@ qefdréfte fm}théie entlrety The

ocated on the ri'ght hand side of the |ateral wal

inventien heerbeent flegarited bisadieandigenggealibheren,) fkach of m@ narrower

specn%%géc? @ﬁggg@gﬁ%m ngse eﬁlﬁ@ \gefgtlnctﬁe gg?%*?i"g'déﬁﬁéﬁ% 484 korm part

ftheﬁngentikﬂrD This eached e thamnermmiemg;rnphen «dlthe (m@wtnbef\mﬂea proviso

d
or oGBS PR oo e ubBbt AR ool bbtg refetoss of
whetHeh 9ol i EREseP MdTBaS! |§fsp§cﬂﬁ@alllyc&oﬂedd’feﬂeng to the
I nvention that includes auxiliary side channels (69)

[04 %gad'ﬂhé 'nWérItt@nth@stﬁétWénﬁbe%rtU@dm@‘errc umfy&u&iablwbe weddticed in
used as a patch aperture |n

the ab&%m&ﬂ of anpelemant eaplpanie Emiier oraraRgtANs, natcggiically
dlsclo‘%gérﬂ%ﬁbln‘“%*ﬂxsafo?'é%ﬁ\?l@rtﬁBttéﬁhs V@mprﬁiﬁ%‘ AiHcHEng,” contammg ,

separ at e "apert ur hese channel s can be arranged t
etc. dhalli be fread cexpansivaly andowithputhlimitation dﬁéﬂltwilue§1% L@ms and

oref TSGR e oo S Pt o P ot o

llmltaﬁ@m bed there g noI ipgemtidnoirt ke msercbﬁmml‘oﬁemh& aohaexmessions of
a Clrcu

exclufhg ARHEOUAIETS O e Jedtiress Srout BRolF LR RHAT Hoytihs thereot,

but ;tqa%eégﬁksé@lthét atieusd hﬁwm‘dm@naedra powdiie weiden thewoope of the
he aperture of the channel with a circu

nvenﬁgmclal[r@mg’iddmcg\al p@qu:gb advaniagese a0 fga & egttgxﬁéwq{&lon will
beco@ﬁpééﬁél’é?lt a8 f divig fehk éﬂaﬁﬂﬁ?ﬁj é%énﬁﬁaﬁér’i Qﬁ‘F)th@t foregoing

ure thecanne W th circunferenti al

examphsisl and Eheapppgmdgd claims.ol husy nts.&hauld) hetundsugipogibat although the
.SI de

prooch it SeTADS) Spg R HFb R BRABBNEEg optona

featuR), |mb@1ﬂcb§oﬁaé|¢di1 varestionr of the fivemto$ dérnbodied| tm@'em herein
dlsclolos%%{I rtnla?/nbeedre%torttegetork?ysﬁweo%tels\{ﬁleaopr hgraert anc} li'sucpu modifications
and variations are considered to be within the scope of this invention. In addition,
where features or aspects of the invention are described in terms of Markush
groups, those skilled in the art will recognise that the invention is also thereby
described in terms of any individual member or subgroup of members of the

Markush group.
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auxi liary channels, such suction applied through the
channel with a circunferential wall itself m ght not

w@enenet’ed an effective flow streamto attract BCIBG2007/000080

Claims,

cell. In the status depicted8n Fig. 4 as status | (A
or B) the auxiliary channels may for exanple already
provi ded. Accordingly, typically the width of such
side channels is designed sufficiently |large so that

Whatqyadﬂlggeghg fabrication of the device deposition of

ter such as the filling material can not fill them
up Furthernore, the final crosssection of these side
c Aanigeofuigic ctpé/n@awmpnsragger t han the cross-section of

the ch [ I g (
bt ch Bplete SR A & FEOSE dpfihed (uiefiin By & Iegst two
supposingtiatcbal mn‘seamd uebasbtwal!s noted that a distance
of 50 repres an e e rather tha an u
. SeE RremEa Bt 3555t hOMRF ibfett i BEREne recess,
usgd that has been obtained as shown in Fig. 4B ceI l's
can be attracted that are further away than
[ 0150] aneharitdefiedniutie PREIQT Ohitee cfl"Pr rﬁa@mbehgﬁﬁ@ymg the
Ch sectl on dinension is carried out as follows. Let
e noh-confornal silicon oxide is filled in the
tr enchememinttbanmaanef eomprisesl agirstsaperturpiandraisecord aperture,

- ,
4 el B e & e D8 oo,
Sthe %bﬁ_@ﬁ@f‘@ermmfﬁémgr@rramg@ Wi @ becoride taterad ywalb of the filler
St o TR o R R AR i
t P&aﬁQﬁQ’u?%;tf?%é’%@@bﬁ& eFé]harellfwéﬂ‘%f #9 figer ﬂﬂamﬁerd@h@ &t least a

tenperatu Fressure , from gas

vppriion ofthepfirst\emg ther sgcondvniaégrel \A@ﬂsaﬁdhqﬁlllgr &qrﬁk}er being at

T g R I Y BhoASt St aing o

Viecawsd. Vi can be repl aced by and Af respectively in (
1) to arrive at (Pi. AL/ Ti = (Pf. Af)/ Tf (2) or, Af

ChPcaticrohiublc aisise 51 qJpiss: T e¥hareIaLBROEaNPIls dgfied by a

p%ﬁ'&éh‘ﬁ&enhél \'Nﬁlloﬂﬁéfé{ﬁ%é Redsd-bedidtrbesaid dﬁjuﬁnf@f'entlal wall in
about m? (6 1.0m) cross sectional area,

t Héle_aam Wm@na}fdhawaﬂnel frasrﬁwéé%astmgantmﬂwl%iaa or an at
C%ﬁ%uﬂ?{aﬂ'ﬁ%ﬁg l@’u‘c‘: %’1’4 GfcfRs Sections after
O heatl er

exposure educed pressure or
at nospheric pressure. Various exanples of the channels

olihai nreckofibicitiglevidel 6f M4ined1i sr Qumeresedt leastabies o the first
T/é\%érEtu?_e and the second aperture of the channel defines an area of at least

substantially circular or elliptical shape.

The microfiuidic device of Claims 2 or 3, wherein the circumferential wall of
the channel has a portion contiguous to the first aperture, said portion being
conical along its length in that the size of the circumferential wall in terms of
its width decreases toward the first aperture.
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10.

11.

12.

13.

14.

15.

[0153] In summary, the present invention is capable of
produci ng | ateral channels with circular or elliptica

weemsaesert i on, which provides the m ni mum surPEE8G2007/000080

frictional resistance and bé&i% er el ectrical sealing.

The inventign . s. al so capabl f, annlsvv| ,
P eI devigP i ormor s B AMAEAI The ptdd Befined
W@ﬁ@lﬁ oF tl’@fn‘s‘? hdrdreRk é&bh@%e@f&e@[ﬁ Mf Q@Mi(nﬁ*@f size in terms
elt her ro um@g m cr o- channel or nano-channel s. The

oot lmsekagt iy therrappadiem ahgut:%ﬁ Ipisrenetn it 10 microns.
andcontrol | ed precisely by varying fabrication

O BT AyieR U B o GRAFRSFR, £ nfely thefetess has a

ede;ﬁhlfftgn%bbuttbﬁmf:mmwwﬁmt S0halonehs.f abri cati on cost
is low as no specialized tool s/processes |like electron
beam | i t hogr aphy, wafer bonding, |aser sour

DBW mieeofluidie deiics ofLelaim PhavheRciarthe slenta s ﬁp%atwt 2 microns
%,({Lﬁ 2‘06\113 Gase multiple, self-aligned channels,
bot y

atera and vertically. [0154] The listing or
di scussion of a previously published docunment in this

sPreinficedluidio delvinel of et oneoé Clainid § b, wdleseindbeahannel has

acknow edgenent that th ment js pagt of th te

of MRWmMa sizg in depy i?sg éﬁ%a?giﬁﬁiﬁﬂl @’b&ée rapge %romh Hdut 0.5
d%ﬁﬁgﬁéabbaﬁmnﬁé,@ngereby i ncor porated herein by
reference in their entirety. The invention has been

descri bed broadly and generically herein. Each of the
n'ahe cumeroflwbc ideyicenefl anghgaeef |Cdalm‘~bih|5@ Fg sviesein thg channel has

Bl SR 380 b AR RO EA B I8 0 Ao,

e generic descri
the invention with a prowso or negative Ilmtation

I PAB hitgofdicSdbies bf Bt @ie bf Onlitiye1 gerd svheregatitd ebannel is
of whether or not the excised material is specifically

r agppged fateeally wWithjndbe firaememkeiti on i1l ustrati vely
descri bed herein may SU|tany be practlced in the

al?ﬁgr?ﬁ%r&fuﬁﬁﬁ 1&'@(‘& o?@é‘i 1ltd) %b?é]n%e Iongltudmal

imt at I ons, sp eC| I y disc ose her el n.
f axlseocfa’tml ehartrh;} is ertmsastcmmmamlaib' perpendlauimig, the flrst lateral

P G e siopon TRk WL REFR P G Y 21

expreSS|ons enployed herei n have been used as terns of

depe hiibMiidieNdbvied oPhiny idhet gt CRIms and 1 hewkerein b first lateral
intention in the use of such terns and expressions. of

exell @dithg fr&wyrr@qmevaieélﬁ@g gowall pertineffhedassMbSHALE-

descri bed or portions thereof, but it is recogni sed

that var cati [ e
| 8b MBI B B S 225 BRIT b YA Pk the bass
aéubmageéeﬁr&nﬁ biy et ulaesrabivailhofsthenfilbart rrmmtmrl is dowoprriged in a
apparent to e skil in the art upon exam nation
ofﬁﬁf?zwqyr%fdéﬁg{?s@)%\%h@g&and t he appended cl ai ns. -
Thus, it should be understood that although the
The microfluidic device of Claims 12 or 13, wherein the wall portion of the
base substrate defined by the lateral wall of the filler member is comprised in

a lateral recess of the base substrate.

The microfluidic device of Claims 12 or 13, wherein the wall portion of the
base substrate defined by the lateral wall of the filler member comprises a

lateral recess.
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present invention is specifically disclosed by
exenpl ary enbodi nents and optional features,

wora7figgyad i on and variation of the inventi ons RebeGE0T000080

16.

17.

18.

19.

20.

21.

22,

23.

24.

therein herein disclosed my ¥t resorted to by those
ski [led in the art, and that such rmdifi cati ons and

S BT SR A5, el bR Se P88 Bpios e

of fitshapemuendf sxid @hanegiscri bed in ternms of Markush
groups, those skilled in the art will recognise that

the invention is also thereby described in terns of
an¥he naicteBiidic dasieseof @nyseng b (plaimns rentsed §, stheréia the lateral

r'\;argéﬂé?% HHH &b ak I@as%@geﬁt?ar@ p?égﬂgggxgﬁkﬁégttﬁ%{%cess of which at

VRS conpri'si
haleaatga @orten’esmad:epleruielniytﬁmﬂlmrnnmy\bet | east two
opposing lateral walls and a base wall, a filler
menber having at |east a portion thereof occupying the

r eTies michsTilidic duvise bf del/i eiesl dfTIklRs HQHd 917 %etréiﬁ the lateral
filler menber occu&cj{‘tqr;é‘;!ft he recess, wherein

chH&6R8S has Arierfbse tf@pr@ngarf@ra@d%amﬁ&@@ microns.
aperture, the first aperture being arranged on a first

I : f f th cond .
apct APEHEIE dovide o CBIm e Rbreak SpSReR Selpcted in the
t ranfjaficem absobe.5, misors 0 aBoul 50 iarbrval | of the _
fi Il er menber being arranged in opposing rel ationshi p

h the second lateral wail of the filler nenber,
at he faerofluidic (deyice Pl any one of Glains Hé @e&anwhea@l@rfae lateral

V‘%’cés@ﬁoﬁﬁﬁs&é'é &FCW tlzg%ﬂg A dreipdt the?r by defining a fluid

substanti ally perpen ar to t e opposi h

wethiagnke®dt i ni ng the recess. 2. The microfluidic device
of daim1, wherei n the channel is defined by a
c.fcum‘erﬁnxla wal ection o

i Bio T drtBs of Al BB phapras 4 18 200 pomesto & st and a

chayroel Ihesakbrecebs Idtatio stsdstRbsahtiallyCh dpﬁdﬁlﬁgﬁ stesaGf the base
at | east substantlally el liptical -shape rofil

TrbsHate ARG this Gt daeraliesprs comprises attienst p@fhon of the
| st 1081l Wall%ﬁhfe'fﬂi&? n?é?ﬁ e ﬂ@sé@&éfﬁ@f’cﬂ' recess comprises

aperture of hannel l?l nes an area o
subideasita a«prrt@ncqfrtb@ Bacom lateral palloafithe mﬂpemember
wherein the first lateral recess defines a first fluid chamber and the
second lateral recess defines a second fluid chamber, the first fluid chamber

being in fluid communication with the second fluid chamber via the channel.

The microfluidic device of Claim 21, wherein the first fluid chamber and the
second fluid chamber are monolithically defined in the base substrate.

The microfluidic device of Claims 21 or 22, further comprising a sensing
electrode disposed in the first fluid chamber and a reference electrode
disposed in the second fiuid chamber.

The microfluidic device of Claim 23, further comprising electrophysiological
measurement circuitry in communication with the sensing and reference
electrodes.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

4., The mcrofluidic device of Cains 2 or 3, wherein
the circunferential wall of the channel has a portion

weowriigirous to the first aperture, said porti oPCBGIIG7/000080

conical along its length in Bhat the size of the

C O RIFRETbior W bt ol A B (s 234 YRt B8 Rr member

ofdefings tneenfireGuatace df the basevdubistriate.t he area defi ned
by each of the first and/or the second apertures i s of

xi mal nter of its t I din the
7 TR BBl devise: o arigse: gt S S0z, gHleref the base
ThebBirsteoédHpEsds aeﬁateﬁapéeleatedom@mqﬁe @r@h;ﬁf@oﬂrsi‘eﬁné of a metal,
wherein the recess has a depth from about m cron

afonetatioidriaceeyagic, 2 mekal axide.d¥ meitajloid @ékﬁeo@cban erxrﬂem:eramlc
6, wherein the depth is fromabout 2 m crons to about

a1 i Pyicle. QENEToR i SR STEES 1510, 28 M@RSTef, dhe base
I substrate amprisesia didsssel ected in the range from about
0.5 mcrons to about 10 m'crons 9. The mcrofluidic

devi ce of any o 8, wherein the

cHaenaicrofiidig ¢Qé4*f‘gﬁ ﬂf Qbﬁ'@&%dvhﬁfeﬂﬁéerrﬁﬁ@goﬂrfé $elasded from the
é eq{i‘lllulg% odgfrfs%ti‘?‘@o S 3118938:“ l%rgﬂi g[ei'hlng I\lm Bhfihidh k“aﬁﬂ Ccomposites

any~-one 0 al s ereint
chibeneof. i s arranged laterally within the filler
menber. 11. The m crofluidic device of any one of
Cainms 1 to 10, wherein the |longitudinal axis of the

Cc Mavenmicrofuidic deasd of UhsitrnD6] Whé%rl@ﬂt@ﬁmialombhae i$ Qelbhted from
first lateral, wall anpd/or the second | ate wal |,

of
t e OreYR: FORRiRtRG Of SHICOMXIGR. GYMANYN O %témtﬁ'u‘é‘rw?/x‘de and

oR8nfosfibdtHBredf.t 0 11, wherein the first lateral wall
of the filler nmenber deflnes a wall portion of the

base substrate. 13. The microfluidic device of daim
1d hewmierefluidit elenidd of canyi oneobf haimsadets 29stwherein the base

ol Emal Bt ol bl bl BB Mg v me

the wall portion of the base substrate defined by the

lateral wall of the filler menber is conprised in
| diner micioBbicie. daviemofp Sdaims st Whewin 19310 TRaterial of the base

sﬁr)é‘tratél [ Feééetieﬁo‘?n'%folgtﬁaﬁrﬁhézrngfer%?'of"‘ﬁ‘l%r ﬁl‘tér He‘?nber under

ortion of ft ase substrate defined by
| a:oedarlonwa)lf elevated terfipéladurerandier r@tmpdrmessmael at er al
recess.16. The mcrofluidic device of Cl ai m1l5,

reelmrtcrto%ic}ic evrcle 0 CaensyS ohe BF' Cc'lgﬁné hte to 31, wherein the filler

member comprises a dielectric material.

The microfluidic device of Claim 32, wherein the dielectric material is selected
from the group consisting of phospho-silicate glass, boro-phospho-silicate
glass, and spin-on-glass (SOG), polysilicon, silicon carbide, silicon nitride and
composites thereof.

The microfluidic device of any one of Claims 1 to 33, wherein the microfluidic
device further comprises an auxiliary channel, wherein the auxiliary channel
comprises a first aperture and a second aperture, wherein the first aperture is
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35.

36.

37.

38.

39.

first aperture of said channel. 17. The mcrofluidic
device of any one of Clains 14 to 16, wherein the

wO adoened779 ecess i s arranged at | east essenti al PGI/SG2007/000080

perpendi cul ar to the recess @ which at |least a

ortion,is

atPbePich eceae iy ot sHercifidl Hevise 4 Hést aperture of
WY @héhﬁélethbﬁtseﬂ@ﬁmécﬁﬁfﬂ‘fb pagtion eewicfilts meib@r iotctpging the
range fromO to about 500 mcrons. 19. The
nTe48S8| ui di ¢ device of Claim 18, wherein the depth is
selected in the range fromabout 0.5 mcrons to about

5Q,.mi 0 f4 i fooo
SO EEEO R kv TR 48 el SRRl Beylauntiar

achammmniée&mg@j lrwal lateratiwall portien ,ofttherledne satbstratagwherein

L e.mcrofl i ¢ device,of _a

o salcleteANAY POrios SN s SLbslgle cPTPLSS e AFPaperture of

S@fPBRahRdIahat id GERSSd M thaVBoitlor! 6BfHe RfGrEmMbhMer Yoccupying the

opposi ng sides of the base substrate, wherein the

freceassl at eral recess conprises at |least a portion of

the first lateral wall of the filler nenber and the

s ond | at er [e

SRR QSRS R RS BRESY 35. WfiBin Snf Ay Afbufllre of the
t bax'll!afysbhérﬂ‘t@liéiiarraﬁgmm debiemsofthbilateralfwall dortimwrhf&he base
and the second Iatderal recess, def‘a%%s a second

cRHb#iERte, Whereinsald FeGesa comprisss t 74 Dfthe tannel that
cggmmé&m $8 _P’&rh@n bhﬁwéﬁw&nﬁeﬁwbér Gc@u thevr@e%be

channel . 22. m crofl ui dic device of aim2 1,

wherein the first fluid chanber and the second fluid

c fhebmicraflgidio mevidehiof aryy odef dhEtaims Bhetdb@6e wherein the first

SHBSHLRY S, ol AL RS 481 ARy of e

| ghbgell thatisf defited h@rfhérpcﬂrﬁdnaofr ﬂ'fGEIﬂBer:en@hbett md&pymg the
di sposed in the second fluid chanber. 24. The

meY@¥S ui di ¢ device of Caim 23, further conprising
electrophysiological neasurenent circuitry in

c t fier Hi f
eﬁ*g‘gﬂ u@g‘. E%r?ﬁe d?ea 3>9 (ﬁ%@ﬁ S étsoff‘gﬁerghneth(% portion o
Cltlaae et member wbemmymgtthe rfelcessemf rtbeteasal etbsieatet eymprises a

Pluirat hicBengie, S5n"8h Sath BRbpMef fanrq cpmerising a first
vvla«preﬁure daengieed ipub Slrsiataeed wall peﬂloa: ofattey fikdr member and a
selected fromthe group consistin (gég

TSeRPIG, POTRTECPARPESEY. oPaPooatdatesdl el partforosf doe filer
ansbAhePXi de ceramc.

The microfluidic device of any one of Claims 1 to 38, further comprising:

(i) a plurality of recesses defined in the substrate,
the filler member having corresponding portions thereof arranged to
occupy at least a portion of each recess, and

(i} a plurality of channels, arranged such that a channel is comprised in
each of said corresponding portions of the filler member, wherein
each of said plurality of channels comprises a first aperture
comprised in a first lateral wall portion of the filler member and a
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27. The mcrofluidic device of any one of Clains 1 to
26, wherein the base substrate conprises a glass. 28.

wab@7misorof | ui di ¢ device of Cl aim26, wherein PEESG2007/000080

40.

41.

42,

43.

nmetal loid is selected fromt®S group consisting of

S LT 00N, o 05 R I ANh O 1Kk SARAP LA of he filer

wher ei n meenbert al oxide is selected fromthe group
consi sting of silicon oxide, germanium oxi de,

al.um ni um oxji de and conposites thereof. The
mi e MigPivigiGgesyiee o p'%!ﬁW%n‘@h%ﬁem:ﬁBﬁFﬁé lqtequ vyl portions of the

V"‘Tﬁfe‘? a‘ﬁ?rtnbér W%cﬁﬁ%%e P%rtﬁf ?Fﬁ%@b@ 'Y‘% RALNASI defined in

| ess ormabl e t eri a
méhe@lurality. ofTeecssas arfdl alighed seas t;:edeﬁn&:laauormnrﬁon plane.
vvherei n said naterial of the base substrate is |ess

% RGBSR O CRindtp CaEintts ahialige! frst latoral wel

r q%msﬁs Bf ﬂﬁasmree mé%beﬂ'ﬁéfuﬁ%§ é%élpb@ﬁl‘én‘iﬁ"{hé %a@fe s@wtrate said
one of C ains 1, wherein menb

cd’Mfﬂ p@ﬁ@fhomh@l h@&er pebsiraterheing cgmprrﬁ&@l lm%ﬂaierahrac@ss of the
4? @ m32, wherein the dielectric material is
ecte Fron1the group consisting of phospho-silicate
glass bor o- phospho-silicate glass, and spin-on-gl ass

( e migrofiyiiid device of ClagmniCavhéden tise blurahitynoft first @ateral wall

SRR 37 Ty PSR 3ng BHA R ch b o ioge o he base

deédb@ﬁ'aféi [ddRBrwIP BBF cEST @é}d%walnlt@msn%ﬂ%ns B@iﬁ@eddmpnsed
the auxiliary channel conprises a first aperture and

sd@ enigterpbreqass, of\xh@ beiss substrate, dhergbydalining gmiwaht;e@f lateral
Oqeké‘%e%adﬁhé'b% b"sﬁﬁhén crofluidic device as the

first aperture o annel that is defined in the
portion of the f|IIer menber occupying the recess. 35.
Thﬂemiti:roﬂofdlmddMCem‘,eydpﬁsmg d aim 34, wherein t_he first

aperture,of th | channel is arran in a .
D er 15 haPe SUBslHten ComplinBOnAdEcath SR TSIR e Eressy comprises
Saive dppioBl |aw1a| wBfs biheh BAsd falbase substrate

conprises t first aperture of the channel that is
def i ned fiket m@rr@@m wosrein a pertion|afdhe fitlen srerseeuisysargprised in

L BaESSER R RbBEER i o ey op of 0ol 34
a channel defined in the portion of the filler member comprised in the
recess, ‘
wherein the channel comprises a first aperture and a second aperture, the
first aperture being arranged on a first lateral wall of the filler member, and the
second aperture being arranged on a second lateral wall of the filler member,
the first lateral wall of the filler member being arranged in opposing
relationship with the second lateral wall of the filler member,
wherein the channel is defined by a circumferential wall, the
circumferential wall having a portion contiguous to the first aperture, said
portion being conical along its length in that the size of the circumferential wall

in terms of its width decreases toward the first aperture.
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44.

45.

46.

47.

48.

49,

50.

51.

52.

53.

54.

auxiliary channel is arranged in a recess of the
| ateral wall portion of the base substrate, wherein

W@ a00d/1083¢ess conprises the first aperture of tPEI/SG2007/000080

channel that is defined in téf portion of the filler

gﬁ{}biﬁ;c& ﬁjg% c%%g:e 9 Cef@ yﬁ‘?qrgl-r 13 Ctreg gpﬁ%qdq'qéf the first and

fiHeStse@@ﬁﬂtl#t@ranwélfse dAuid ifaey mbapee! aries af shepesbstantially
to the first aﬁerture of the channel that is defined

i perpeadipian terthefoppreing Iptesal wakiheefipg il ireeeSshe
recess. 38. The mcrofluidic device of any one of

Ol Bicheb 2y S0 Rub 0 44, b B8 b e vt o e
cfillg mafbea defineabiviall périichasitied baseaabsiwétesai d

plurality of channels conprising a first aperture
comprised in a first lateral wall portion

f the )
f Theenicrafluidie deviceofasyane aldelaime 4348ty whegeiniihg wall portion
er t | ;
g‘?lﬁnéjckéfs[ﬁ ﬂésf?@ﬂg&@@é&% ?Bi/a‘ri]’xfle !Qt‘%rél W&ﬂaof'%@lq{llgrg@?mber is
f oompesed impratiralgval( of the t;ﬂaﬂarsalbsthyat@f recesses
defi ned in the substrate, the filler msrrber havi ng

rresp n ortl s therepf arr ocCu .

¢ Shenar B AR siovise SR T SECIERaa(p 46, MBT eGP Byl portion
OBf Cihé%es suﬁé{r&@@@ﬁﬁé&w I lateqfanamml of $hé oMK i Beehber is
in each of said corresponding portions of the filler

neatgrisediie edpieralieress obiieddgnasistiajeof channel s
conprises a first aperture conprised in a first

| at eral 0 0

g bputiee iR Aty Qi of Gl P A e e G Y porton
t betHd basy suistiee defifed Bh¢heriateef lslidfdhe éluexcmeofber comprises
Claim39, wherein all first lateral wall portions of

t Rdateral reees®mber t hat conprise the aperture of a
respective channel defined in the plurality of

H‘f\%_sr‘raﬁ:?oﬁfiﬁl ?t{!é\gcak?gf g‘?avlﬁ‘xsélé glfqu@rf i el A REL d¥sHfnprises the

m cro I ce G aim 40, wherein the
pfitst@peryreof saidsthanmeer al wal | portions of the filler
menber defines a wall portion of the base substrate,

i d N ti,on, f he b St bej :
345, P BRRS Bliof A5 BARCOSRASHE S U g e atera
42acekithdy &R Ftws&eéteaqwm@ r@ﬁg{;&framm 46 abbbes@0 mitroes.
plurality of first lateral portions of the filler

menber defines a plurality of wall portions of the
bdke microfluidic device of Claim 50, wherein the depth is selected in the

range from about 0.5 microns to about 50 microns.

The microfluidic device of any one of Claims 46 to 51, wherein the lateral
recess comprises a circumferential wall, an inlet and a base, thereby defining
a fluid chamber.

The microfluidic device of any one of Claims 46 to 52, wherein the filler
member defines the entire surface of the base substrate.

The microfluidic device of any one of Claims 46 to 53, wherein the filler

member comprises a dielectric material.
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substrate, each wall portion of said plurality of wall
portions being conprised in a lateral recess of the

whame/1681p5t r at e, thereby defining a plurality BET/SG2007/000080

55.

56.

57.

58.

59.

| ateral recesses of the base Sdbstrate. 43. A

mi mmi‘dréﬂgidfc@'@w&é%oﬁmerg' ng: a base substrate

conprising a recess, Wheréin the recess conprises two
opposi n@ Nest diuid chamber fad cantsisingvalpartice ftol betested, a second

Cona SRt AGEN.SBeRorch o ane Bl Ghombiar by means o

chammummhgrmmem tshitl partitivAimgQdlefrieat EbipRsirgeToer
conprlse i n e r cess, wherein the channel conpri ses

afirst?@ SLH gvingprarespslefined thenein,f i r st
apert urafhl%lrﬁﬂerﬁbéﬁ%ﬁﬁgecon Mﬁéreb%&g Iyﬁrgg{er roqg;&%a and

filler menber aperture

on a sedofANngl definedain thsf potiors of Itee filferrimeembeheccupying the
fi rsded gateral wal | of the filler menber being arrangedy

in opposing relationship with the second |ateral wall

of the Whergin nenber, V\herel n the channel is defined

by a cipcunferenti al the circunferential wall

havi ng S'H&haT C@HFRWS&&%E”SF grerure apd@ serandiaeerture, the first
saapeiaret beimgbiraggs® dnCalfirsd RAStal KA%II' @inﬁ‘fehﬂl'!é} @Eﬂ{ber and the

the size of the circunferential wal
wi BRPNeeRPRYEPaing@@ngRd o a§ecap@|latara§ WaIl offthe filler member,

m g4iQf dj V. 4 at_ | east
S48 @ e, OF R B onll Belhllar Gt opvosing
th@latrqnsémp mﬁiﬂb’@e secorat lateems&\{as;lu@fsﬂmﬁllai rlnxember and at least a
i cpl ate

Peane 68 ey st D BREa] M SLELSbedhliierel WG o fir

ormémbamm:ag ratt kst isubbktdntibfty qierb@hdilcefarttﬁetﬁé ' E?Bsmg lateral
r . def.i a wail portion of the base substr

6""3%@9@?'{?92@? (ff%S- devi ce of any one of Clains 43 to
45, wherein the wall portion of the base substrate

defhd etlcRMIuidIE dei@ éf H 581 v\fiﬁﬁeib gglge@ Ieg?nguaﬁ pall of the

conpri sed in a latera
Trﬁhaﬂn@i dTaSUaowmldew:mmgubuanp theefist dperture, 43id pofifon being

I r, t.he e subs rate defi ned
dl i Y8'16od ieRRt fle, S7F o e shepTTe codan WAL da terms of
|ntaNidﬂu eeatcases towanf thelfsbasartgrabst rate.  48. The
m crofl ui dic device of any one of Clains 43 to 47,
rein the wall portion of the base substrate defined

SHRIGrtdid d%ﬂ% opElaims 55 on 26, wieredn saidrfiysi latayal wall of the
flller member defines a wall portion of the base substrate, said wall portion
being comprised in the first fluid chamber.

The microfluidic device of any one of Claims 55 to 57, wherein the channel is
defined by a circumferential wall, wherein the cross-section of said
circumferential wall in at least a portion of the channel has an at least
substantially circular or an at least substantially elliptical-shaped profile.

The microfluidic device of any one of Claims 55 to 58, wherein at least one of
said apertures of the channel defines an area of at least substantially circular
or at least substantially elliptical shape.
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a lateral recess. 49. The mcrofluidic device of Caim
48, wherein the lateral recess conprises the first

wa@p@rties7ed of said channel. 50. _The m crofl ui di BCTH8G2002000080

60.

61.

62.

63.

64.

65.

66.

67.

of any one of Clains 46 to 49(,3 wherein the | ateral

r eFRsSHNG6Hgidie BDiceebe 8hgdond df I8 95 ftb 058 Owh8rein the filler
about 500 microns. 51. The microfluidic devicé o

C Hembgr, definesdha entiee geface pEtheapartitieningrelement.ange
fromabout 0.5 mcrons to about 50 mcrons. 52. The

m fluidic device of.any one aof . ai 6 to 5 1, . ]
a8 tGiole? B SRerar, B %’bﬁ‘w—;ﬂ?ig@gﬂa% & (i ewBeiginy the filler
wairiemtzer domhisisesndldiid@se mdtgesieby defining a fluid

chanber. 53. The mcrofluidic device of any one of

Claims 46 to 52, wherein the filler nmenber defines the

enf he énistpfluigie devicerf aswsenesabEtaims &5 461, Wierein the partitioning

' Pl ' [|NE. 46 to.53,
et el ES PR o B huRllan? e B dRail ¢ 3l and  second
meaperiterte, DOESIn sheri fisbbbertdre igieatimsdoﬂiﬁf?r% I@»Qifnt()at’iside of the
¢ ebFoh LSRR B koAb Urersh (N ST ATARUEA Is dofined in the
separtishest the @net menider Vcchipying thdpedhays, by neans of a

partitioning el ement, said partitioning element
conprising: a base substrate having a recess defined
t h"@f"éifm?mglufdic deviceepivelaim £, ndrezeipathei first apenteref of the auxiliary

' t , nnel,. defi.ned in_.the,
oCHRENy A8 G7 13,2 kel SBALRRYIA o, bBublfing clement
wheheiain shiel laterahwhll pontior eﬁthemér'tifi@ging@éméhﬁc@ﬂgri%s the first

[ on
5 FRPERRSE e Ehalnd thet I, RPRHcn tanpBrion e g diler member
e yRREth ing arranged on a second | ateral
\?val | o theb;rible?%?l mgrrber, gai d first lateral wall of

the filler nenber being arranged in opposing
r el g niarsiufdioidenicenef Claimsdd2 at 68alwheméin the firlse aperture of the

fi ast rf of, said first .
L bBler i) 35Sy deB " RRES 8R! Rl whf Biron of the
f ipdritiomagiteiemeat, nghexiein eaist r@lebstowrr?pr@e:s?/thedfir]?_t aperture of the
' [ efinin
|to ﬁcit%%@%&ﬁétafs td%ﬁﬁgg i%p&%sbgﬁionato r’cﬁle f\i,l\iaer n%ember occ%pying the
recess.

The microfluidic device of any one of Claims 62 to 64, wherein the first
aperture of the auxiliary channel is juxtaposed to the first aperture of the
channel that is defined in the portion of the filler member occupying the
recess.

The microfluidic device of any one of Claims 55 to 65, further comprising a
plurality of channels arranged in the filler member.

The microfluidic device of any one of Claims 55 to 65, further comprising a
plurality of first fluid chambers and/or a plurality of second fluid chambers,
each first fluid chamber being fluidly connected to a corresponding second
fluid chamber via a channel of said plurality of channels.



10

15

20

25

30

56. The mcrofluidic device of Caimb55, wherein the
circunferential wall of the channel has a portion

weonwriigirous to the first aperture, said porti oPCEGIIG7/000080

68.

69.

70.

71.

72.

conical along its Iength in t&at the size of the

I
¢ ol TEFATAiE deVike of Ank BBSor GiaihS o {5} Bri BRERE G glectrical
of mEhaurend® devied js sbenedted StaltdefﬁrstSﬂutUadrférnﬁlbeN\@M td second
def.i nes a ?@ortl on of the

the fill
T R T T e sipclerstic oh & paricle that is

flélﬁbeﬁ litke ﬁﬂg@ﬂ‘gg{chaﬁﬁbeﬁhe m crofl ui di c devi ce of
any one of Clainms 55 to 57, wherein the channel is

defined by a circunferential wall, wherein the
crbmcsﬁudlcde@fcmrmmmgunf erential wall in at | east

o Poul o7 Tisft BRce R RREE far it o gAtcle to B RsleY, o second
el fluigicheaibes tlaged flpidy isbpara®sy froRethe fi‘r’é@ﬂu:d'dﬂa‘m&ﬁ\byﬁtﬁeans of
one of Clains 55 to 58, wherein at |east one

of an
o RALSANIG: BlemANt; SRIdasRicn NG ElameRt compIYaTo! At
| east s%aé@@hbeirbaé iy a2bolls AbfilePhiorshiDst ant | al Ty

el liptical shape.6 m cr Ic devicé of any
one of @fikemmepher dsxa@mg Q\Deﬂmmtherm)ffodcuiaymgdh’ee‘ecess and

el emont? ennah Befindl GhAfe b TR, e Pelifhergoounying the

Clrecess,55 to 60, wherein the filler nenber conprises a
dielectric material. 62. The m crofluidic device of
any oneVBF e ains 55 to 6 1, wherein the partitioning

eltageshaint]t BOhpAEPTd SRSt aPertid |4y ¥ cBBORE! g
a first and a sgcond apertura(ea wher el n t%e H‘?r?g@wrg the first

apRartre heingarmnged on a st Jaiesalswal offthefiler member, and the
p I f f
L A briobd eyl SRR Rl e
mes@lier first clafgrahgvalheofr duediler 68eniiee  beingofmandied in opposing

6 t h f ) t f th
oty ochEh T Sped IF LA o i hyaPmpiaer, © 1"
p(wherem tie thanpelrisi defindidnigy &l eirmiferaWtii &vdll, $8& Gircumferential
wal | ortlon of, the ;t)artltlonl ng el ement
o)l Tl frePRrtiast Caplioucie R the 1St impreret Rl pertion being
defonied didhd h§ l@%e thi ianhat tHehéflzé Iofligé cire gﬁgfépn@éﬂégfgterms of

the recess. m crofluidic device
oﬂtsegldﬂmgﬁ@aﬁeﬁﬁ@wardrmefapteammereof the auxi l i ary
channel is arranged in a recess of the lateral wall

PGk OF the riti-qnin ment er.ei ai d )

P RSB B SRR s 1S S e rtans

t Hia¢ siesodefateesl walld biethedtler @ﬁembert bfthkl pdreitionBa@ement are at

oﬁe uﬁys&gstantlally perpendicular to the opposing lateral walls defining the
recess.

The microfluidic device of Claims 69 or 70, wherein the first lateral wall of the

filler member defines a wall portion of the base substrate of the partitioning
element.

The microfluidic device of any one of Claims 69 to 71, wherein the filler
member defines the entire surface of the partitioning element.
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recess. 65. The mcrofluidic device of any one of
Clains 62 to 64, wherein the first aperture of the

w@eoorhosary channel is juxtapos g to the first BEESG200B000080
[

73.

74,

75.

76.

77.

78.

79.

80.

81.

82.

of the channel that is define n the portion of the

fi Hher riiseaeidic Yeviye ér@'e C 80, . :
m crof | ui di grd:;l(gvi cg%lo?gany 8&% (g?é@'g’?n%ag@ {% wherein the filler
f uMmetabeicenppliseta dicletlicahateriabf channel s arranged in

the filler nmenber. 67. The mcrofluidic device of any
on f .C ai 55 to 65, further, conprising a plurality
of if'ﬁ?ﬁ@@?’f!%ﬁ“m%m?@ﬂaw@? g?‘”ﬁepg&f‘ﬁ'ﬂﬁﬂﬁ of second

fluid ¢hpsheing a Basdshibétpdtel | ui d chanber ‘being fluidly
connected to a correspondi ng second fluid chanber via

a chann&rming saedess anal surjacef ofthemasksubstralkh) e

i crof j widic devi fany. dainms 55 to 67,
wher oi h RO e B e AU RERleraan® | < connett ed

to thes ijbktif liﬁé’_ﬂﬂh?"ﬁﬁite dtotQ%Oﬁﬁﬁ%tﬁét%&lﬁseﬁigm deform,

chanmber for determning an electrical racterrs

of therghy foreniag tehahanngel gh dbe portion bé the fillingf matetial occupying the
ch . 69. A mcrofiuidic device conprising: a first

flurd chanber for containing a particle to be tested,

a second fluid chanber that is fluidly separated from

t hEhéimethodl of ClaihpmaewrdtelerRMid the RBEESS icemg?i%es etching a
el gtg%nt, fs/‘%l % artitioning el ement conpri sing: base
suPdteck & e %&%{JW@&:S defined therein, a filler

menber having a portion thereof occupying the recess,

a ' ] h Ay f the filler . .
o R eV, R 2 rRREPURR rBhed< Rupmer-Bhded in that i
cosipeicbes up th iat rashpeetside oatit: basesaistraipert ure, the
first aperture being arranged on a first lateral wall

of_the filler nmenber, and the second aperture being _
ar P dBathed of aayqene |03tgiaéfmsm%ﬂ Ito of 6.t Weersin | filling the recess is

nesdrREved By dolbrisg tﬂ%%@kuwl'éte AitH ﬁ%pff I{;\l}é{ ﬁr{attﬁgﬁb er

bei ng arranged i n opposing relations
second lateral wall of the filler nenber, wherein the
chbmarethed @éfainyeehehpf ElaimscTdrite 72nwihereindilling bhéhe recess with

Cidi6 ati.al |] having,a portion contiguous to

thfcral #Eﬂ rs{tgg%égtcﬁﬁ%d Qs \ﬂaﬁgﬁj?q%ﬁ“%‘o%’e@%m cal al ong

its length in that the size of the circunferential

walHe infethed ¥ Ofaim 78, wherein the deposition process is one of plasma

enhanced chemical vapour deposition, low pressure chemical vapour
deposition, physical vapour deposition, epitaxy and coating.

The method of Claim 79, wherein said coating is spin-coating or dip-coating.

The method of any one of Claims 74 to 80, wherein the filling material
comprises doped silicate glass.

The method of any one of Claims 74 to 81, further comprising forming a void
within the portion of filling material that is occupying the recess, such that the
void is arranged to be extended along the recess.



10

15

20

25

30

its width decreases toward the first aperture. 70. The
mcrofiuidic device of Caim69, wherein at | east a

w@enriles17of the first and the g cond | ateral wed1/SG07/000080

83.

84.

85.

86.

87.

88.

the filler menber of the partfPtfioning el ement are at

| eq¥ie mehRIRBE bﬁ#/'dhep@l’f CRivscM & 84 OWEQ%]RWRTU M recess with a

I ateral wal | s defining the recess.
m SHiBg mﬁéﬁr&ald&mr@reswf depesitivg éloe dillirgd matkraleinto the recess in a

B T AT R

el theenecesz? thatebynicemdg ai void Withinctheoporion &Nthefilling material
o 71, wherein the filler nenber defines the

en?f:&goygreg%%%ge%s St he partitioning el enent. QO 73. The

m crofluidic device of any one of Clains 69 to 72,

V\hé’helme!Hw & ClefiisneaTbeIB3C QmerdinShedclbsd f%cbbéﬁ—ended in that it
materlﬁ A nmethod of formng a mcroflul

dedirelehes éﬁ’ptpl aﬁl'ﬂ@St ongrgide &f the baﬁg@bﬁtajgtmmremat said void has
f ogRIAG FHESRIS tRE Oaf"? hlg”g@?ﬁ c?’é of iR ’%%ggs substrat e,

filling sald recess materital, and

suWheU:tm ray bjdakingi ﬂhlelmmngmta"iehall tot@ condRioe mbﬁﬁabé@é lt to deform
orm a channel in_th

oot B Gs Sl Phartfeis Bl fanek Kgy iney diavhersis the channel
75ha§hecn’f.&1d‘it@¢emfal Qbam Witk paﬁwrﬁaa%\&@ﬁmd“@é Bseﬁ 2h98d side of

&prlses et chi ng a surface of ase supbstrate
e

naCRES: SRIdapalfing bringconisal alengeits langsh e deatsthessize of the
OPQFbLﬁﬁ@?éhﬁeﬂ WARGN itdmid BF'it%;\glﬁt#@eEPeafﬁges ﬁg@rgqgg Qhen-ended

side of the base substrat
of Side &if e recass. 76, wherein filling the recess is
achi eved by covering the base substrate with the

f i 'hHé ﬂ%}ﬂ@&mﬁz 'rag& nZeS f&l%ﬁn%?ﬂﬁ 334?&\@%§ indhe ﬁoppfgonhtﬁ which the

rmﬁtémtlalte isssutziectied comyiriseiseheatingnoricriredudsdprRsSUre’ 9.
The nmet hod of Claim 78, wherein the deposition process

one enhanced chem cal vapour deposition,
Fé‘g%‘ﬁ) &?Zﬂ&m 88y Whaksbn saidehrating isrkarpey sut at a temperature
v&ﬁqwm%@gﬁeoo@t; to%ohﬁgmélé coating. 80. The method
of Claim79, wherein said coating is spin-coating or

di _,p coatin (?
he method of Claims 85 or 86, wherein the heating is carried out for a period
of time of from about 30 seconds to about 3 hours.

A method of forming a microfiuidic device, comprising:

» providing a base substrate,

« forming a first recess on a surface of the base substrate,

» forming a second recess on a surface of the base substrate, wherein
said surface differs from the surface on which the first recess is formed,

e filling the first recess with the filling material, and

» subjecting the filling material to a condition that causes it to deform,
thereby forming a channel in the portion of the filling material occupying the
first recess.
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81. The nethod of any one of Clains 74 to 80, wherein
the filling material conprises doped silicate gl ass.

wW@2007/Tbss79et hod of any one of ains 74 to 8 1PCT/8G200&000080

89.

90.

91.]c

92,

93.

94,

95.

96.

97.

98.

99.

conprising formng a void within the portion of

f i The methiati @fiGlhint 88} wherdlA theVirtdetbss iseoAREd b‘éw&,% the second
that the &I o(le%s arranged to be extended al ong t

r etREESS 5 e met hod of any one of Claims 74 to 8
1, wherein filling the recess with a fiIIing mat eri al

COFHE AARof ARSA B P 8ol LI 8 R Bhet Tyt e ftng
pi makeriad gditeh éhe aecdrivbremesniinfprard. of the recess,

thereby formng a void within the portion of the
[ occupying the recess. 84. The nethod

I H@jie gﬁ’@;g%tgg gA%QﬂGM&'@HﬂS BRetor R cwBerein dprmning thedirst recess
| NeMpliséd efhiR) éﬁﬁﬁaeﬁ drthéb éaéﬁﬁstﬁé’(@ side of the

base substrate,” suc at sal vol d has an end
adj acent to the open-ended side of the recess, wherein
suﬁheméthgdtdﬁanﬁ/idde' oigClairhe 188atb 91 whareindfiltingthé first recess with

¥ e ahAtelE] Gorarr ARt oS nars aubafrate wilh a fling

CI etdrier edreBy (Wefilling! tHe Arddaebesd) viitH 85I ntdiBrial and (i)
open- ended side of the recess, said portion béein

c oFR\eAINgRlIRgst @@qf@%pﬁ thensuniage phthesseansk racess with the filling
Cipetfgrential wall in terns of its width decreases

toward the open-ended side of the recess. 85. The

nmet hod of any one of Clains 74 to 84, wherein the

cohlé trheinotloof\/\mhp lorichef Oldiatsr 88 @ri 89,swhérsih @He second recess is

SRR S e e Ve BB gt B e

out at a tenperature of from about 800 OC to about

12ﬂQe RlethSd of Eemr®s, Rtk @I% fe frst Qécég% wihf ?ﬁ@i‘iﬁing material

the heating is carri'ed out for a period
f risnearpedt ogbbye@@\rﬁmg thethase &lbﬂita’te witig. amum oaterial, and

or 0 5Ih %. Secil @oplty I forBti g REPE hRR, ccess on

a surface of the base substrate, formng a second

r €Ties snathod of kAR 92f ot B4, WASKR:IS ¥BSENRY he \bﬁ@éeaubstrate with a
E@surface differs fromthe surface on which t

9 Maledl is sampdaut by aideposifoniaoeesst ecess WI th
the filling material, and

The method of Claim 95, wherein.the deposition process is one of plasma
enhanced chemical vapour deposition, low pressure chemical vapour
deposition, physical vapour deposition, epitaxy and coating.

The method of Claim 96, wherein said coating is spin-coating or dip-coating.

The method of any one of Claims 88 to 97, wherein the filling material
comprises a dielectric material

The method of any one of Claims 88 to 98, wherein at least a part of the
surface on which the second recess is formed is at least substantially
perpendicular to the surface on which the first recess is formed.
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subjecting the filling material to a condition that
causes it to deform thereby formng a channel in the
w@ooorites17of the filling materi occupyi ng t hep€1/662007/000080
recess. 89. The nmethod of O aim88, wherein the first
100s eThesmethodosaty beé of ClAiits SSED, OGRS the ﬁfr&;r_@%Q?s is formed
I'rs

90 he nmet hod of C ains 88 or 89, erein the

r el 08 PRepanded i thettihstretehesngp et @k leaist afmeesidenef the base

seggpéirgtecess is fornmed. 91. The nethod of any one of

Clainms 88 to 90, wherein formng the first recess

conprises etching a surface of the base substrate. 92.
101.Théheenatudodf dajmored, afhdbba the fibt recdsslis AREEI 1B disembogue

filliggathef'rst recess with the filling material iIs
cal¥? Bﬁ‘forld/e&@\?éring the base substrate with a
filling material, thereby (i) filling the first recess

102 t id bf B i ad ] ver i | east. a
. heteuiid b SBUAOL hotl & sERVEIARR & 1Bl of o
fi$eGang weeess ¢ .co@redheitmehaofiling maserizne safd Poriiol being a

88 - 89 2] S ng. recess s . forned after
¢t BTtk SnEE BB S TRESSs S Tongede sffeambogue.
94. The nmethod of claim93, wherein filling the first
103.r eTles snathdd of By drld 6MTlaims 8Bita!102s f&ﬁfér'c%%gﬁr}g?gqrming a void

cov,?r,i ng the base substrate with a filling
andittindheinertione ot filing anaterakihat is seaupying thetfiret fadesinguch that

B AR A L e T S N

carried out by a deposition process. 96. The nethod of

104. O Bienngthodiafr miyn ohberfdeiaimé tafson)d WOQ,C@?_éréiﬁ ey &e first recess
epositl on,

pl a.iiga gn.hanceg%{cqem cal. vapour dep | C low .
or ¥ @ Alliogemeierfa Wgs%agngp%,thﬁﬁygﬁag;anat@ggbuﬂo the first
depesss P nRPnbRtiatteslseRe ling matbhgl 1Y ‘
Claim96, wherein s%i d coat ﬁﬁgﬂf'ggs@?@'géa id:l]‘lg&o?cfgether at the
di HREEH PRY of d5e fingl secrash tereby forynion e woid Gitaimiheq®rtion of the
Ol bt Lk ngt ar conprises a
di ’el'rggﬁai%%ﬁbr%a({&gppgllnbég.g ﬁ%er%tr&r% iod of any one of
Clainms 88 to 98, wherein at |east a part of the

1035. s hreatetiond whiClaimsn 803 or g, méwesin the first recbdssis atpen-ended in

B SHBRAL LUb  REEREAL GHE 21 B2 SHELBRE S hat sai

arvpicdbhas ah efidadiacst tbah dpenwrsiddidisitlbof thé sdcdsacess

S e SR AR e et ot o it cform
comprises allowing a channel to be formed from the void, the channel having
a circumferential wall, and
wherein the channel ends in a portion adjacent to the open-ended side of the
recess, said portion being conical along its length in. that the size of the
circumferential wall in terms of its width decreases toward the open-ended
side of the recess.

106. The method of any one of Claims 88 to 105, wherein the condition to which
the substrate is subjected comprises heating under reduced pressure.
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101. The nethod of claim 100, wherein the first recess

is fornmed to di senbogue into the second recess. 102.
wab@7metshod of claim 101 , whepgin at | east a POF/SGINNT/000080

of the surface of the second recess is covered with
107t hdhei Iméthgdmaf eClail, 196i, dwherdin osalbelﬁé@tlﬁgcwtddmééllsout at a

to ich th irst recess is forned t
di i‘%fhﬁ%‘gqj%% (ifdém ﬂ?@”ﬁgph @tgfab&’h‘}/@ﬂ@ °6f dains 88 to
102, further conprising formng a void within the

108POMhiedetHod bf 'OIé‘i%smi‘b@ 'drd 07 Nahed eih gﬁ(-? i%gﬁg % Gagried out for a

first recess, such t he \70|
exPeriaed @f limsnef from efhme()rsmeads td BBoufTh&onrs. hod of
any one of Clains 838 to 103, wherein filling the first

109 pIRBPIG) ey 0Pl o 66 or 166, Biebes chmpssingiramoving at

t hidase
t hi ?Sﬁ gﬁrﬁglﬂgghfglﬂll{ﬁ%&?rﬁaﬁrcpgégﬁgg tHR ﬁer g%f’ﬁ?%ﬂraﬁl{oﬁhg surface

voPbthi et ¥ecess. portion of thefllllng materlal
occupying the first recess. 105. The nethod of O ai rrB

10 | ESt recess | en-ende
101 208 meido HIRFIR B0 ndiehT tartiB Sold 1BREmeREabiseamied out
subysnm ofsajcunngtmtch@mmblmawdm@al%n@ﬁm adj acent to
the open-ended side of the recess, mhereln subj ecti ng
f||| erial to a condition that causes it to
111, d eébﬂ%f)?a{%ma‘l 1% whegela saichatabling is Wet-étshied f r om
the v0| d, the channel havi ng a circunferential wall,
an [ ortlon adj acent to
112. t hlg %gﬁ&ﬁé@ﬁﬁ%@%ﬁ&qﬁg qsevé%% CORPMbrti on bei ng

coni cal * pravidingtsbasegubstratet hat the size of the
circunf efpgnt.i al wall in ter its width decreases

toward % FEMEPR A Bif§es A & C?rf@‘ theckase sulprateheuch that said

neebess i3 formid A0 Hebpdd-a
d#g"tl on to which the sﬁ‘ggct{ ?gttﬁg@:tgs’%s%t%ﬂ&euﬁdﬁotﬁ%asmne side

¢ bage 1subsirate: under reduced pressure.107. The
met hod o he06, é%]%f' carried
out at aé?\égrﬂgrqat ur eS rom abod"f ﬁ@gé rﬁ%ek %I AGut
1200 0C. sqlmectlngwéwmﬁtlmgdnefer@l &0 EcctiitionT th‘a@bauwgrteﬂortieform
t t 0 for. a of ti
F@?n%gjgofgﬁg' g‘g’s secc%‘h‘gp H%B%'Og (ﬁetbﬁsfq“'lg)g’at?ﬂ%' occupying the

rm“em*,s of any one of Clains 88 to 108, further
conprising renoving at |east essentially the filling

erlal ring the at least portion of the surface
113. th@ethxgpf 8’%12 wherein forming the recess comprises etching the

surface of the base substrate.

114. The method of Claims 112 or 113, wherein covering the base substrate with a
filling material is carried out via a deposition process.

115. The method of Claim 114, wherein the deposition process is one of plasma
enhanced chemical vapour deposition, low pressure chemical vapour
deposition, physical vapour deposition, epitaxy and coating.

116. The method of any one of Claims 112 to 115, wherein the filling material
comprises a dielectric material.



5

10

15

20

25

30

web@milesir9 mechani cal pol i shin

110. The nethod of claim 109, wherein renoving said
filling material is carried out by neans of etching or

g, 111. The net hoRCTEG2007/000080
claim 110, wherein said etchi n% is wet-etching. 112. A

117."eThe %é’ifhoﬁ%ﬂ%ﬁ‘}g oﬁe”&ﬁcC%i‘u'ng' 13|1'2‘3tc53I QVBC ﬁ:rﬂfé?”&frhﬁl‘lélﬂg forming a

118.

119.4

120

121.

122.

123.

124,

pr ovi di g base su strate ecess
S uv¢ldd\§tm1ﬂ therposigneofdilling mt@r;al Mhs onatupssag dhe paEss, such that

| e i afeRGed REPe B e b e fpdisti o

covering the base substrate with a filling material,

anTihe srgthed of agyidne of ClairRg 1ARte r1|1qu \Aﬁfér@mqﬁm’g iHé%‘écess with a
th } causes it to deform thereby form nggra channel in

t H&ling MmatgHabrompsises | danagitiagt thel flingomalsyian dnionthe recess in a
r eﬁl%ﬁﬁer thd cathf8s TS i ﬂﬂﬁ% %atg@htg‘ p;iﬂrgl? t%?ﬁ% %&ﬁﬁ@rdye'?\%g end of

recess CONprises
suﬂb@t resess, !ltn_&tebyrrfermmghad/amﬂ withan rthe Iddttion dflBie filling material

wh oyerin he base substrate with a filling
&[é(ﬂpg‘n g‘% rgpg?%d out via a deposition process. 115.
The nmethod of C aim 114, wherein the depositi on
pr.ocess one 0 sma enhanced chem cal vap
]g%%mqf pd of %mse% LPE 1ERelhergin {hg ¥eid raégalaa@d Sueh that it has
pfb/ﬁbﬁé"ad}’éﬁ%ﬁo #R008¢A-Aled SRId GriheTBEgpat | nd. L16.

The nethod of any one wherein
t heheriein ﬁH@eﬁhﬂ@ﬁhaIﬁ“W‘t@@ ta alicendiionitbat causes it to deform

f ' 12, t
T o dlow B TR B e B0 T ff B ot navin
pca t:lrmmfn‘relhiléllwadgam erial that is occupying the
h_that th d b t ended
G S B ot SDEB M BoBP RSB G A o Ao BroNGes: Sige of the
11r%cé95 1§§ld Bo’ioRl Beihigl tomealt B%n@%@qéng\!ht fh #ndtl ih'eJ 8Ze of the
nateri al Igjgrlses depositing the filling materi al

| riGUTHererdiaLyalt in fermenRBits tHigth dacEReses Hewerd th&ppen-ended

W%Igébﬁ{h%%&bgch toget her at the opening end of the
recess ereby formng a void within the portion of

the filling material occupying the recess. 119. The

“for rreg'leglﬁ%cﬁofﬁgﬁ H]e foélaérﬁg’wg‘t f ‘L% é&l{g}rp\@o l‘ldﬁae'c§’nd|t|on o which

ofthe-sebstratesis eibjgctédh eompeisss heuting entes iy redl présshe.
filling material to a condition that causes it to

d
Ql'he method of Claim 120, wherein said heating is carried out at a
temperature of from about 800 °C and about 1200 °C.

The method of Claims 120 or 121, wherein the heating is carried out for a
period of time of from about 30 seconds to about 3 hours.

The method of any one of Claims 112 to 122, wherein said base substrate
further comprises a lateral recess.

The method of any one of Claims 112 to 123, further comprising:

e removing at least essentially the filling material covering at least the
portion on the side of the base substrate, into which the recess stretches.
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conprises allowing a channel to be forned fromthe

voi d, the channel having a circunferential wall, and
wob@raos174 he channel ends in a720rti on adj aceneCt/8G200® 000080

open-ended side of the recess, "said portion being

125¢ oMheametiothef Clgin ¢2&Jt Whefeik *ﬂﬁé ey ﬁ*laé@nél J\}é‘?mg at least said

circunferential wall in terns of itsS w decr ea
t oRAFiPN plthgRasesithstrate isccamprisrd inee iateral Ie@ess'lﬂnereof
nmet hod of any one of Clainms 112 to 119, wherein the

corgliti ¢ i t sub IS subjected. .. .
12600%% @gg]qﬁagamr@nﬁ Egzl} Ye Cg@?fpgggﬁﬂpévmgﬁld filing material is

metaoibdobut®yaineah20f etdriiebnclsainttah aridhagidas p@ﬁéﬁmgd

out at a tenperature of from about 800 OC and abou

S_O 0C. 122. The nmethod of Cains 120 or 121, wherein
127{ hé hadBetheg of $lail 126 avhrreirs eaid stehing del wet-etdhieg of
from about 30 seconds to about 3 hours. 123. The

128 AAREBE TP g lng SRR ord Bio Gotatentl TnBeshe”

124. The mmdimxdngfthénblmgic@ﬁ eﬁhﬁj o 1the Hiestlidid chamber of a
| east essentially the

h
1 T BeviRe B stasremn et CRMBORIPAS. on t ho
si de of -trﬁ@aéiﬁﬁ%ﬁ ﬁFé?‘(fegé b}‘é%cwlagg dr%ﬁtﬂa?‘@é?%omated with a

stretches. 125
f i first ﬁtﬁtﬁﬁ@ém%blo&w@rh%tmt I east said portion of the

base sup C l.a
t her eof . %}gggﬁgh@err@?ﬁ;gd&g% H&F&él ﬁé{ﬁ{ﬂ?n 'SV\‘W?PSPWd to be
r ecapahig osﬁahalngunlglthegtatatoértmabnolsglcalremtﬁgﬂ, and by neans

f etchi h i, I l{shing. 127.. Th
?nst ﬁog g?ﬁ%qos;ﬁrcmgi%ggmﬁ Iq.pr%l g &%@Ls’t%{] 9% associatede with the
westaichi the. bld@@lcaﬁeﬁﬂy*‘éﬁér@‘xp@@@ié’@ $¥d cbAdifibat us of
a blologlcal entity, conprising: |ntrodu0|ng t he

bi ol ogl cal entity into the first fluid chanber of a
129. i pnegthod @f @nabEingthesstatissi efeubiotpgiegl entiy, afom]brzaslng 55

to 68, f n

si gnal ﬁﬁ%ud"ggstggl g{OE& éél %ﬁ{'& ﬁﬁ%ttﬁg { s @fl ?lp%nber of a
bi mimsgillmellc dantice ps definpd i agyblme dfiCibivgs 6alto3 ity to

a condi tion that 0 be capa of , .
changi ng hq@gugwgtaj@f Frpﬁegegp% %’SPEWF%'HF?‘[ @‘at kh@esociated with a
nefirstistalgs af thedsioldgrlagehtitycal signal that is

associated wiith the status of the biological entity

after exBYReRBIt BGQ‘P’G’QE‘@#@WWOW ajcpaditorthati dg syepected to be
anspabl e Bf ERGhGhgtins stfte B PbRB Gk &t tahd

conpri si ng
. measurmg a second electrical signal that is associated with the

status of the biological entity after exposure to said condition.

130. The method of claims 128 or 129, further comprising
e comparing the first and the second electrical signal to a pre-
determined threshold electrical signal value for detecting the occurrence of a
change in the status of the biological entity.

131. The method of claim 130, wherein measuring a first elecirical signal is a
continuous measurement of a continuous first electrical signal and measuring
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i ntroduci ng the biological entity into the first fluid
chanmber of a mcrofluidic device as defined in any one
w@RooChes7ms 69 to 73, nmeasuri a first (referpei®§2007/000080

el ectrical signal that is asstciated with a first

Sté‘téé%oﬁ& él@@trf@:'aﬁs‘@iélais 8néorithuouSXRRASDEEARESt of a continuous

bi ol ogical entity to a condition that is suspected to
beesapdislectiealsiandi ng the state of the biol ogi cal
entity, and msasurl ng a second el ectrical si gnal that

192,711 PRI ittt oo o oty s BB ol bifforence

Clidtweed 2Beofirsl 29d fhier é@&rndlélwm@sll @?n@loi@@dmﬁgrédlﬁ) the pre-
first and the second electrical signal to a pre

détedermingd thrasaskbelgclicat signahyaldbgnal val ue for
detecting the occurrence of a change in the status of

133.! APl tREk C&f cr%%' ’i:}’z . \lv?nl,mfﬂ r\ﬁhgx’?ttFQ 4 ﬁlh(?% nglt’ﬁ%' difference

wherei n neasur i ng ectrical "sig

c dpdtweenlise ﬁmgmdetherueoohd &|extritalraigres lé larger than the magnltude
econd el ectr.

| |
i P férdstediRed esPRRSERrBfEn Flader F5LEn R, oMt o whioh
SQﬁ@Wﬂol@bﬁSﬁl rérﬁ@ i bdpesed i3dvallBed s Bedcaiatié afBhk#@ing the

or 131 , wherein the magnitude of the difference
betaiiswiithe biglpgicabertityne second el ectrical si gnal is
conpared to the predeterm ned threshold el ectrical

150 LB A 1 A B AL 558 DM peponn
aﬁﬁe&iﬁﬁgg&gfedﬁ@latfxgr%pé?’teurre |ogg1?é chwﬁeircgmpé’isggn?:agzalmon of the
RS b oot fR R EiaTvS S Te e TREThigs

entity is exposed is evaluated to be capabl e of

135. fgﬁ%@gﬁ@;&d@f @Fﬁhuﬁs@f\qﬁé?g intheR9b§ k5] éﬁt{gtztlé/ ﬁoéﬁiﬂnea B means

any one of ainms 128 to 133

c af@uctondoisesjanasaiacihreughinel sayne ghasnel anthgauginan additional

?%ﬁ{)&Itérrﬁgﬁ%nf]gle?oﬁ{?@r%eaarnftﬂ?@%dﬂs%ﬁsgjdgﬂgﬁeeeﬂhte' p?:%}tl%mhaeelement
m crofluidic device. 135. The nethod of C aim 134,

136. Whﬁiél histhde olﬁ cRliRdi 35 witsteirt thel Sudiiosi ﬂ)k@@ﬂex’@t{em@r@n aperture
ction force generated thgh&egh t he same chan

tmfoﬁghatawhaaah gHgAaY ghannelampetaiansRil RRpHiese ﬁ}%addmona'
t
The ne%t?goﬂ*égﬁfe‘é ﬁ% ﬁ%ﬁﬁgbg‘@d Rarihk fll%ﬂ'arb%r@rér@%e &fhnel that is

wherei n the suction force
o@maprisedving aﬁrtmeqfttbeélller member of the partitioning element.

137. The method of any one of claims 134 to 136, wherein the biological entity is
comprised in the first fluid chamber and positioned over the first aperture of
the channel that is comprised in a portion of the filler member of the
partitioning element.

138. The method of any one of claims 134 to 136, wherein the biological entity is
comprised in the channel comprised in a portion of said filler member and
positioned before the second aperture of the same channel.

139. The method of any one of claims 128 to 138, further comprising
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of the additional auxiliary channel, wherein said
aperture of the additional auxiliary channel is

wWo eoovagyzed to the first apertyge of the channeCT/S6z007/000080
is conprised in a portion of the filler nenber of the
plart i ¢ ummabglmm@rtbe%omamal 'Ejgrﬁityrahb lhmé ﬁfsltaéryergﬂ@ & the channel
cl ai . to_136,. wherein_the biological entity is
co%ﬁ%£'§§éi \ ?hl%orF'PPs}PJ ﬁ]euf'&efc mamer ahdhe eartiianieg element by
oV efedriseoffsicnbndoee i rabd fRR '
conprised in a porti%ﬁlof the fi er%%% gbagﬁe%he
partitioning el ement. 138. The nmethod of any one of

140¢| Fhaenethod: of GRéEM 13% vdieneinihebhiolomital antienfdring 4 eal over the

co [ ' nnel,. conprised in a portion of
ol RER 8, fRFelt AP PR ArES Mhofese N HuloBs siuesn the firs
apluiduchrarobert dved tharsecohdfied chad®er The net hod of any

one of clains 128 to 138, further conprising

[ nE_Bbi lizing the biological entity on the first
141.5pdhe upethed eihelaimartad oe $4r fustheri aonaprising iadding athisualisation

fi i i 11.0ni t b of
S LIrTIBARE B4t 108, AR BOPRBIERE aRlinal heisenl formed
Thiey #e bisdogical@ndityn 139, wherein the biol ogical entity

forms a seal over the first aperture, thereby
enent of ions between the

i Ct, { f |
142.; °The iehB ifEmbaRs s lewas J28dadt 41 vereim eeist biological entiy
Theormpt ' inf f bahdIR i
eSSBS SRRSO i o
cheinfidergeinger ehangrin iteelectrioad potertiaé seal fornmed by

the biological entity. 142. The nmethod of any one of

Cpy t , erein.said bialogical entity )
143'00%??%%{5891 @eﬁ%r%grﬁg: ‘%’P%‘(bﬁl’%?%& @HE?W@t'EéV |a grokaryotic

t heellor ganel l e i s capabl e of undergoing a change in its

el ectrical potential. 143. The nmethod of O aim 142,

rein.th ell. is a eukaryotic or a prokaryotic
144. \é\gﬁ(‘: ”Flﬁ?gﬁﬁé’:'ﬁ@i Add, wherginithe enBarvatierceilris shmammalian cell or

eukpby&tidem. cel |l is a mammalian cell or a yeast cell:
1457 The nethod of C aim 144, wherein the manmmalian
cell is selected fromthe group consisting of a

145. nelthe methoe|df,Claim deldy therain thapmaerhaliard ceP o e¥feBte®from the
146. The net hod of any

cell .. and a stemcel|.
g@%’? @n5Isipo I PS”@L{@T efBiGPCH S A MMRPaavEe.fa manocyte, a
amésule sellomed alsdsmrdepal signal conprises neasuring an
el ectrical current

146. The method of any one of Claims 128 to 145, wherein measuring the first
and/or second electrical signal comprises measuring an electrical current
passing through a transport structure located within or isolated from the
region of the cell on which the suction force is applied.

147. The method of Claim 146, wherein said transport structure comprises anion
channels, cation channels, anion transporters, cation transporters, receptor
proteins, binding proteins and ionotropic receptors.

148. The method of Claim 146 or 147, further comprising



passi ng through a transport structure located within
or isolated fromthe region of the cell on which the

W@ ewrilas174 orce i s appli ed. 14Z7 The net hod of ELEHEG2007/000080
146, wherein said transport t'ruct ure conpri ses anion

changehimtufdg | 98 sDAaBe! 6 1 H8lo [c%'i‘sé’r?cft ertﬁere%gt él%\/vmg the

transporters, receptor proteins, binding T ot ei n

i rleclriepl propssties ef ghe ﬂwspmnbsmmtuw oofthe biotngia® en’uty to be
her conprising rupturing the surface of the

b#%FES$%@| entity, thereby allowing the electrica

properties of the transport structure on the

5 149.biThe erietiibd enClaiyn 128 Peharse ssesburdmBntsTbetheadibewical properties
Claim 148, wherein measur enments of the el ectrical

prafpéia iteanspork sruciuERsiSomeaawred tiiem the mensing @nor aference
t *éﬂeéﬁé@édé“%caﬂé?j metfwgrf??%éﬂg%gﬁcg&g%h@%ﬂéﬁ\%eré‘. the

first and the secon



