1 Device with a nenbrane on a carrier, as well as a
met hod for manufacturing such a nenbrane Enbodi nents
of the invention relate tola device, in particular
for. filtration of qui ds, onpri si ng a menbr ane on
Device gvith ar gmb rwoe!a.w&eroﬁs prell 2,y Betheh Torl mynhfrcgyrang such a
membia@ed Method for manufacturing a device with a
nmenbrane on a carrier. Enbodi nents of the invention
further relate to application of a device with a
Embodi% m%sr %@% : o\ﬁengg:rlr %Ee & COHQV]&Q aérﬁgcggrd 'foqeﬂf@tig}cl ch liquids,
npri si suc
compnﬁng@ﬁhﬂﬁbl@n@ bn & caddrl Eﬁfbodiﬁﬁﬁx@sdbﬁlﬁahﬁve@ﬁoﬁ aBo relate to a method
vention also relate to a method for_d tgrniniqg ) :
for m@‘%ﬁ@%‘ﬂ% LHPVEGCHIIn & WE Ff’é‘ﬁémoﬁ CE IRy EWEP mgnts of"the invention
ﬁlrﬂlerfﬂelafté % i éiyghcatﬁﬁﬁ’@f anQelise KRRV fninarane rohcé”baﬁ%reﬂécordmg to
US 5 14. This filtration nmenbrane conprises a
embodimemtr @ﬁn@lewmf@rntwan%r ek aspger ﬁ)@éulemlsmnﬁmhrﬁemembrane on a
carrer TR B i i EE ok 36 o § LA ARERNE R (HRi¥in such
amemigeposi 4 carienf a thin layer on a carrier by means of
for instance a suitable vapour deposition or spin
coating. Perforations are then made in the thus
A ﬁk&ﬁﬁﬂ“%%ﬂﬂ&ﬁ&f%ﬂ%moﬁﬂfﬁbﬁﬁvaﬁ&ﬁmﬁy ABANTS 9f7580¢Mi Meis filtration
after a_lithography step. ?urther stated that
membraifctpnPrivehd MRV ER W@b&@eabpe@aﬁ i s wempraae openings have
[
a pore (ERYGS 5 1 (Rinc RRRIE LU N s I8¢ AAHBE Car B formed by
depositnixarof agthini layqp msaemh;ertﬁyl mezmarof f@nngame beusstd b gahaameyposition or
r Broy th.carrier . openi ngs
spin cof A PEMISralp B uE EpPPate 6 it SR iR i s by means

of etchﬁﬂea[ﬁelﬂ aslithBerbptey ﬁegsrblrt a@ﬁmﬂeﬁ stafddehdti sush aGA&EbRAAE Yard B&ve as a
nbrane remains, i n the second case the nenbrane is

carrier &rptb% Aerasitiop ofaeepastipg dayer Aoy siamae for graiijiation, gas separation
Orcmaﬁgt.rane filters according to this Arerican patent is
owever that they are nechanically weak. The walls
of the carrier openings of the thus forned menbr ane

: ers S|st subst a allv of cr surf a

17 2 carff [ F R 008 pAlieT AT hEPEhRLalorGiehly, RATRERER with carrir
openmgshllsavﬁigld zhaﬁfeltee I’g&'@ﬁerﬁhan that bthe aﬁfﬁnh tafingd d;%]hng@ﬁn h]bhﬁh d&mbrane. In

silicon. This chanismi.s _inherent to the netho
the firsf Gagejqnly (hy APRrARFETAES B esrcondrryss themembrang s sppported by
the carfifile case of nmechani cal | oad possibly present

fracture lines can easily lead to fracture of the

carrier, and

A drawback of such membrane filters according to this American patent is however that they
are mechanically weak. The walls of the carrier openings of the thus formed membrane
carriers consist substantially of crystal surfaces if crystalline starting material is used, for
instance the <111> orientation in the case of [100] or [110] silicon. This mechanism is
- inherent to the method applied in this American patent. This means that in the case of
mechanical load possibly present fracture lines can easily lead to fracture of the carrier, and

thus of the filtration membrane.



thus of the filtration nmenbrane. 2 Although it is
further possible with the techni ques known at the
time of this American patent to etch a pattern in
the outer part of a carrier or in a |ayer applied

Although éf ie ferthes pessiillg vath tha feshnighes lnown at e igme o éhi dmarigan patent
fo etche?tp%érﬁ in '8 IOIH'FP %Qttt FANRAGKS: 1InVX }a%mt %gﬁ%fittﬁ&g{ty, gﬂ:ﬁfﬁg of this
I IS 10r a e, r rdly so, 'to

I NS ceé not possib
patternptieveght thencheriet efithily sigafeaii dumdadkls. With thiss edspaet it is for
. underetching i s understood to an. t he phenoneno .
instanqg, e, POl e BRIHY 861 BeMSHTT WRGT B R Ecieehi Gt Ak dg (s respect
undereRIh@6eisUfiefstddPbOohest théepHeAYBEnchUEHbvAS tPthHe AKkAKRA! person wherein
_ coat. The underlying structure is herebﬁ‘b , )

ctehing,faker Rlpce wndal # projgotiae layer suehap 3daoguermont Hae nodalymgpstructure is
hereby EntSAR By &Efédt&?ﬁihv.[agsgw. or [110] wafer is used and

an ani sotropic etching” technique is used, round or
al nrost round carrier openings are not obtained. The

<111>. directions af al term.ne the preferred. .
Furtheiorty iy ichgp puron MO0kl BERRREE Fat S i RO bic etching
techxﬁctfdaai@enghe@,afdgh@ Loroﬁlﬁﬁi:sﬂ PSundr Earfi@r o mrgw/{jﬂr@ hmaro%%aadleﬁo The <111>

. tapering. Each carrier opening which does not run
dircctigugicaAl idgteryingtthe PEherTad fieag dhgiopn i thif ¢aierwhereby diamond-

shapedgdg%% 5?1[81&?51?? dd %&%Qﬁg@ta?b&?@%. %ac]?@z{rfilﬂ%%aln(ieng which does

enin urther obstruct ed. S It possi
not rupstlistanhielly siraighit fusthenbasbthe fedhdr alramgbiickithatt the glowSthrough such a

. 5.753,01 atent t nitor the.integri f the

carrier Joeine e iy Stk P (i resdibié MBI iiefi ippranes formed
in this ArOETI6S 00R phidnBicdRvhE®- thd itserits offiicaslvmbiaag @adsr bafier without
) the degree of capacity _utilizatjion of such_ a device. .
interrupiiipg, the RrRduction 8 1 AR gk ddiisrsadyatpgeous ey, ths glegreg of capacity
utilizaf@H §uch L db§cf urther not possible to nonitor the

action in respect of for instance filtration

ef ficiency and mcroscopic fractures. Enbodi nents of
with 08 sPRERRRhe SEALED BERS SORIRY S o BARLEossiote
monitdr theegtion i rebpeex of fod ipstonk Gidehida \eiffdereo mpd nfitrogeodic fractures.

menbrane with at |east one perforation which is

provided on a carrier body, in which said carrier

Embodd@@ts lof ther@¥hti@deimdntiedk W prE@ME b ot 8d alenltR@Rlon a carrier.

part of said nenbrane |ayer with said at |east one
perforation characterized in that underneath said

In a GRETRSRNGr G erfnd D %O%Yobﬂeﬁ Yelicl %g&%ﬁ&_{w %]OrﬂXmB%ﬁe with at
a rounded crosS-section 1'nh a plane substantrally
least opar@ifoedtiohowisigh ds meotidahen| ayarier badya iseehinll sakipetatier body is

oy RS e TS P58 B PSR Aot e
perforfiRhdhefaclefzeRl BvhaeehdiehRthGRIA hhBMBHAe RiyeYSid KAedeSy in said carrier

body has a rounded cross-section in a plane substantially parallel to said membrane layer.

In a second aspect of the invention, there is provided device comprising 2 membrane on a

carrier, characterized in that the carrier 1s provided with continuous sieve tracks.

in a third aspect of the invention, there is provided method for manufacturing a membrane on

a carrier, comprising the steps of a. providing a membrane on a first side of the carrier, which



In a third aspect of the invention, there is provided
met hod for manufacturing a nenbrane on a carrier,
conprising the steps of a.oproviding a nenbrane on a
_ first _side of the carrier, which 2a carrier is .
carrier i pRpvified core secerst Hidel veihaelawen for gichingeb. etdhing apatteny;in the layer
el chi P, i ot he el 9 ef.chi ng, on t.he
for ecfipgShE bGP als BF e Brl0°ab U brin 0L RERER BoBhR sep 1
through ¢t @iraofothe aamiedup o the agnibrane hr ough the core of the
carrier up to the nenbrane. In a fourth aspect of the
invention, there is provided method for manufacturing
In a foRrtHRERICADLthe QventioA, theRlis peRARD BbMed fhansh BRI uPg Amembrane
providing a carrier; b. arranging a nenbrane on d
on a CREHr @PTingethe fstaph of da PFGBAING @ cagrgrahgkmepging ayegmbyane on a
bAp& &L oPhethflfr: dandhsiapg! P! ing
momb G SHL LE e Tafif B AARE A B EHROSID, SafPRG ofl cxposing
a masirembireanembiade side; ¢.aatchang thegmembrineopdbd ngmbramskdeo . arranging
the carrier side;.g..etching a tern.in the lLayer. .
and xS bn B Birie sick £ uilinn B BLigh My S i cplsics sides b
ctchingthrdughtthie ﬁm@@ﬂa B AG tHnétBrai® b tiRNBedbERe sild order to
~achi eve the intended object, a nenbrane on a carrier
of the type stated in the preanble has the feature
In ord&CRAUMIRNE tho ilﬁmﬁlo%é&ﬂb@gﬁm el aggxg'ie!r Y ERd 5 stated in the
that the carrier opening has a rounde
preamie bgs thedeatinpracc@dimgr to sixmgple, embodirasnth e thefiovemtd ot tiatt the carrier

. 1f the carrier openings have a rounded cross-section
Opmnnggmg?Hﬁ?@@%goﬁﬁ§%§ﬂ%cal strength is obtained. If the
roundi ng has a radius of curvature greater than 3

.mcronetres and preferably greater than 5 .
Surprisipgly ot Ege,n omal Vst 3 B cperies mpepicey RevRon sy wged giss-gection an

improv¥8 Gh&RL&ighl Heh&at RbRinddh & B THRMR KA IARR IMGERARE preater
by nore than 50% conpared to carrier openings In

than 3 wh¢remetrpreans preferdbbicgkatentben Paviciammgresrthedges with a
smal l er radius of curvature. This strength can
surprisingly be increased further by enbodying the
carrier openings with a very |ow surface roughness of
smal ler than 3 mcronetres, 5 and in particul ar
smaller than 0.3 mcronetres, whereby crack
initiation is in large neasure prevented. |If the
surface roughness is smaller than 3 mcronetres, the
mechani cal strength is then inproved by a m ni num of
about 30% At a surface roughness |ower than 0.3



10

15

20

25

30

10 micronetres, it is inproved by a m ni num of 80%
The mechanical strength is determ ned by cl anping
and then | oading the nenbrane with carrier relatively

wdhRhkREaAty and herein determ ning the fail ur@crnr2o0s000331

pressure. For filtration applications the nenbranes
wth carrier are usually clanped and 15 supported in
a nenbrane hol der which is provided with a nunber of
paral | el support bars. The distribution and the size
ngichantial semgibart tepaembgse can tlmleincxaasﬂ ibg momé thtain 60% compared

; menbr ane .r el at|v?ehti‘o sai d thbar o [ all
?j%aé?‘?re"é’mﬁ%s iy 8‘8"‘5%1"? T %% % with a smaller
ralingd dfichratved) Tafs sﬁ:@ﬁ%ﬂi @Mét@ﬁnsirfgl}dbeﬁhérbeﬁéﬂ ﬁﬂrth@ﬁby embodying
optimally as p033| b e A particul ar enbodi nment

thei qaFries opgraResatha L law M%'eee waghenolcaplen thyn hadcremetres,
{ t r is

o B i i W @ o4 PERr el ey AR B in Lorge

nasure p@vtedy has a high density of carrier openings,

a second part-pattern adjacent to the first part-

pattern has a | ess high density of carrier openings,

TIPAE s@fdcB kduBhRRE s PAIECLE 2eii@6@Bkest fhe nlddBanS@E QRGoth is then

part (gattern has a very | ow or no density of carrier

igpeEhsa mmi@pmf apput39%e IAéﬁf@mIﬁFFé ronghngsa ravesithan 0.3
t
n\%ﬁ%#&&%s’ms n| ca ?P&gﬂgs bu ‘;,hg%]?l%’% gﬁgg Sis
dﬂieﬁﬂlnédi‘ﬁjd clegipinPend itey la;eshﬂgehemmmﬁﬁnswm darkier retmaely a
m,e or t%#oen % ce area of openings in
P hegeig dgfeqam SIS SENEE area. The density

in the second part-pattern is preferably |ess than
half the density in the first part-pattern. The
FeeGhetive an’plmmmsgh&meabranwweﬂb@mwmlme@@nd

m_ni_nym of 3 r errb nsi of
TR Sieirtys POSNgoF iRl vl Ce el e

el ThediktriBhitin zblutthd $ikesofdBnGintier op&ﬁh@&n aimﬁﬂ& yfthe
order to 4 distribute the nechanical stress buil d-up
mambrana relglveigsaiduaport bas o i flesiredabe Wtioazgt 19 thel tisgspress
c@s%ﬁﬁﬁoh%?(’q@é%‘iiﬁ%cﬁsﬂ%lﬁéd% fnaiPpdsdipRas been found
surprising signi f ant y gr eat er nmechani cal
strength (>20°/<) is al ready obt ai ned by providing the

£ Bt SmlehanE S Saireh To s (B8-S inaf g e
thdi@ pﬁﬁ&ﬁ@b@néﬂt@i’eﬁﬁ:@s’@ aft@isgell i tht RatieF WCREROA dish Part-bitern

the_present invention that the carrier is provjded

hap  highclepsity b carist ueaings, 2ereond EarPRYRTD adjacenttorthy Brst part-
Qﬁ ol QR i dlfl gh H?x?sﬂy Bbﬁmérh)gelﬁh v Qndt 4 B parpitdif lc"u.‘gza,cent to

|nterrute I nst anc
the second part-pattern has a very low or no densﬁy of carrier openings in order to

clamp the membrane with carrier in a membrane holder without damage, and wherein
mechanical stress build-up in the carrier is also reduced. Density is here understood to
mean a measure for the open surface area of openings in relation to a given total
surface area. The density in the second part-pattern is preferably less than half the
density in the first part-pattern. The mechanical strength can thus be improved by a
minimum of 30%. In another embodiment the density of carrier openings is not

modified in stepwise manner per part-area but this density varies smoothly in order to



pl aced perpendicularly thereof, in which no carrier

openi ngs are present. Extra strength for the

menbrane on the carrier is4obtained by providing the
N rier with such s: ve pat hout t 00
dlstnb% rﬂ? @gcl‘é%cgl Ftéeng%bﬁl % élp L?% eélgasf%drsmﬂ%neh‘g Cl'fl alm%rength hereby
bmngﬁﬂdﬁﬁﬁﬂﬁﬁhﬂﬁﬂMmﬁ%ﬁﬂSO%; Enbodi ments of the present

i nvention seek to provide a nenbrane on a carrier

which is provided with means enabling nonitoring of

It has tb@@n @O Y lyttﬁﬁ é@@ﬁﬁﬁﬁﬂf Rréui&ahbdtRhical strength (>20%) is

Sur pri1 si ngl I'T" has now been Tound that such
alreadsrrehtawad é)yolvtoalduw theeqam:canvvbe cobfimione ¢ldpgate @i u:hdig A further
embodighotish ! eBbice SRk AT EE W E Bo RREEl R it i Tgpruspgoorcing

to the pf&ﬁéait anen@dsn ﬂlaﬁﬁterdaﬁferlmpltohﬁieﬂ rv@dﬂ@iﬂhﬁﬁoﬁrmiﬁacks Continnous
itsel f. Enbodi nents of. the present inventi

is herey JREfeEMORcLey BRHE G0 4hs ST BTk IRATRRIEY OWHE fnance strips
placed erﬁ)éhgﬁﬁla%ttﬁexé&f ke %ﬁchoﬁ@ caHecbpdeds £0 B%&{toExtrWsﬁghgth for

whi'ch the integrity of the nenbrane as
the megdiransnomp thet mnmwmtémeecwﬁ Py iding i tho p@aex/\mthcﬂysh Sleve patterns,
r 'y f
WIthOllg jto% IHR(%h @? B’r%'g ?%ﬁgz%ﬁ%g uﬂ{l&g%&tstihg %@télgl‘jfﬁl{e%nﬁ %sgl %%OI?
better controlled action of the nenbrane may be
bt ai ned, Enbodi nrents of ent i nvention
Embodrgepin 4 the gesey Wwwalesegﬁﬁet BYi ?8rm ﬁi?f‘%&ﬁﬁ Fagien which is
provid&d WRRHARNSLIBIRIANSHANORNE MtEIrRY of e thdmBlase HiPWcarrier.
been found, surprisingly, that by first etchlng a
pattern in a second side of a carrier in the
Surpngu?t}tg it ;29 lﬂ!)\%dDeEH %ﬁtdotha@m!:heat ﬁt%iﬂ%gan% s a %‘Q’EQP 1\?\% ogt‘hained by
‘equent step, carrier openings are obtalne I'c
prov1dh:gvte vsathdﬁslezm dn slevericatl epmductmdltt iaherebp @vmm phm}ﬂe tid@nonitor the

i oned drawba

ineri g e REPHUBR O drf OB o TBRgE BREGSASHEt hod f or

manuf acturing such a nenbrane on a carrier. A

menbrane on a carrier accordln? to enbodi nents of the
Embodipgaiaof dhe magyenp dnysaiion éigrefors relate fq &Bﬂlf‘ém?r@te ¢ha carrier which is

[

providg MR 1R Qe oo Smat e WA MU IR ipl ] {1 ihe membrane os
well a@be ectdandltye meparat icag be apadoted Wld]oup‘asmlpulhge paktuction process.

di fferent sizes and can on the other hand be applied

easily. A nenbrane on a carrier according to
A bett@rdegebe e Rbsacht utilieationfendéduetionByuip@esttdng aBesier édrs@lied action

particul arly suitable for the separation of particles
Qﬁheﬁf@ﬁﬁmSPFEEF%ﬂﬁm%W%es in a gas. This separation can

even be inproved further using two nmenbranes in

series. Particles with a specific size range can al so
Embodsmente pa itlzet erdsank triveniyen frethsr agebigoipnovide a method for manufacturing a

strengthened membrane on a carrier.



series by neans of fractionation. A nmenbrane on a
carrier according to enbodi nents of the invention is
nor eover nuch better ablesto withstand the
occurrence of fractures. This is a significant

It has nge/paen dojendo seratisieglyothat byStshplcbingtiepattemtin arrecand side of a carrier
. r n ] - ; )
o n TSyl GRS G o BBl UG L P oo
are obtaingd oglask hdew iacdesiréd sizgnilépte auntl tagbrangt wgkowfthe fabower mentioned
fractures. i s nor.eqver that.a separation copti nues to
dravbgsles C BTPORI i henGISHan SOGERON PiTetie: R, 1opracpethod for

manufdcBiof Quh b REnEEW ¢h £@Fpal ed to usual filters. The
i nventors believe this is caused by the thin and

snoot h surface of the nmenbrane. OMng to a
i cul . . Co i ' . ’
A mesf G el il WL aboi il SRR Bl Wity
suitable dorr the dfilageor ofi mfutdp i1t haticwaent hemds asncalis basben the one hand an

back: f l.ushed and/ ar back:- | sed. r sily.co red
excellepf 5] rebHREf: EPar R SRGT BPL BRI T ERfon pra TR on the
other Hal@rHRVElied BaLily. aekenhitrtisNoN G edteléOnccordike By kfibBiments of the
further enhances general filtration because the

inventipp |3y, Pe SHNSEWEE ctiths PHECHHY spitahle tipy i prpaghign of particles with
differe%?s?i‘e‘sfﬂl %54&%?91?& REYLL1iRAGK R BE 'ﬁﬁgﬁfv@d Pehfe? %ﬁ% écvsvl) einbranes

en or ess tinme, so that for instance

n serigsy Bewtisks twithe a ispedilps s1ze BangEhan misvbba sepamtedawdh twb enembranes in
series 1RCGQL diOE&atg@ agl I(?n‘oodi ment of the invention is
}?yulln?%’gr THFER™ stronger than heretofore usual and
conpar abl e nmenbranes, in the sense that it is

ossible tqQq wthstand nuch greater pressures. Al so
A menflpae| st PFrie tqFmPeRI At IdAC BrveRtioRbinBRoIpRYep Fugh better

able toCR5thkid 8% Slapkssesr %&M&S.OThingtaagigﬁi%C%%tQ% chause for

) any of the methods as disclosed for filtration o _
instance| the dnetAbranhem o csuias wretyenedds thucha lasp didquenir gpladerdent. This

. W, t:h n n a. i efr .S eq .. i I
moros 8 BT B0 RiAR0Y' 0 FRehIBURRA IRYGL Bvennee of
fewer Hirgtres 1iss hoovsover s tiuemat epacatons -coattuesn tof p@boeed much more

exanmpl e _of .menbr ane .on arrier. Figure.1
homoggasubly, J8 PRGN 1685 {0yl PE cRFCYS FOTRAIE dpgusual filters. The

invent&P BBl Thik4s 8de@bE MelthBY anllsnMitl BurkiRe of MEHEAL@RE. LWRing 10 a
des with an extra layer 12, wherein |ayer 13 can be

Si
particulgs dspienodfaintsy ghiaothe cpeprang ppepingy iy die pembgnpgm a carrier, the
. _ i r o ] ]
e S5 el SRR, Qs 2] Wi FRARSABe s
pulsed Shgre andlyl&onysarad aaotheefiltapewheagby nlctitiag dasinmptified aay énproved.
This bé%lf—liﬂ?lgagé %&?%?@g%ﬁ% Léntgéélr A Ca%ge%a,rggne?ﬁdﬁﬁ%%og ebecause the
filtration proceeds better after flushing and back-flushing and/or back-pulsing are necessary

less often or for less time, so that for instance less process time 1s lost.



Figure 2 shows a schematic cross-section of a

conparable menbrane on a carrier The carrier is now

provided with an addltlonal ‘cup" 21. This cup is
The mEpPHNH R ByTiehaccerding fryansembrdimepisafdbgiingeniinies forthsrmore much
strongég[’r.ﬁg{r ﬁc%rﬂtgﬁdrté I}ilgﬁﬁ Qﬁger ?Er AR llﬁéslg?frag@sl gﬁ%{geg% llg%osmble to
withstandmouehleredier presshreane) (see beIOM/for detail). Am

advantage is that a relatively | arge anount of

Si-carrier material remains, which results in a

Also didcloRed) @erchBfsedn applichBo@sf AUBEmBIhE Ghi &/ Garbic be @lst@Bed above or
surface area as possible is realized. Cup 21 has a

P
obtaingd asgardingde e ofulicanethods asdisginsed fasddtratiporafratinidi nes
the cross-section of carrier opening 15, and
preferably two to ten tines. The dianeter of carrier
Furthep gisplioprgl hGcimans ahwdub@rohids@ iwioa neelithng hata ¢arrigeas discussed
tr he | I e case the
above §L RSk accb e by of M Brbb B Sl Tor ed 1 qui o
can cone into direct contact with the filtered

uid. The fIOM/reS|stance of &é{r|er opening 15 is
Flgureﬁr PEP ABFRPTRALY CFRSSISPFHIQR lianXamBlie 4 RgRPHAE OR pogFrior. Higure 1

descrite$ %‘ 2kAPeRe A8 BVREARRAH hetlbfhntdopehinghi18 AHaSNEWsieA11 which is
schematic top view of an exanpl e of a nenbrane on a

covereg gnrtive sides wéth aasextiadeyer 3£, thggmelaﬂer 1Fiven baenioptionadly protective

layer. m%llg?sdf#miﬁ$%n raglféz?ér ocf%ﬁf 4an 613 i‘Z Ti%? S a%%anggge?tg]ﬁgmg, fayer

rane are a
11 is maihat @asdi crpsailion Sif ahdrlsi issd ammer b@@nlbg 125&9 carrier. Layer 12 is

cronet es. The round openings 31 in the carrier
Othe"""l“?&\?é’t S %ﬂ%?te%%a%?n‘g%’é‘ O&IP%ﬁgﬂaé?I%Iﬁateecast%e mut ual
di stance 32 between openings 31 is a mni num of 800

m cronmetres, Wwhich reat(ﬁ%q enhances t he nechani cal .
Figure gt sh@wgﬁﬁcmnatn@r@scrsptmﬂ JosnpaRbkomembose pe a carrier. The carrier

is nowj; é?ﬁ/vl}!e&%%{ Q00330 t a ne r#ﬁ 1%1.:15 & 1; 13’ Sb{airlehrtgi tvﬁgl etching steps

face area is o e sur ace area
msteadmefrbnarihe ﬁnck:k's{ﬂdc & ﬁ‘chrfdemmhl an ttbinp de¢hndntey(TDIRIR Dther than the
reafer than ea of t

v Y Ned gl SR ALk B St e .

advant¥gcel R4t @&lﬁﬁéﬁﬂb@e%ﬁnﬂﬁﬂgf BdifieOmarrigPfeimtMis, wh%dlhct@sults ina
as that of figure 1. The carrier is provided with

stronggs ¥4 ¢le pvhg)ls@ﬁ g efisctiveohiliuatipn gyriacssedscasi nogsible is realized. Cup 21
has a rQRLARAN ]ggh % B L Lbhe It(??ﬁ? diYes Fhe &%Es&%e%?gr? BE leﬂgrsopenmg

Is varied electing d ent sizes
15, and prefarady up@m frgSiniss. Phe digmeter pAtdrdenoptRinedid, catidlso be chosen so

i-le the o stance 45 of the .
smatt (11 By TpER i o BaSABEhEeRR5Re RapBrypeds dvfes. wheren
non-filsdré®B@uid can come into direct contact with the filtered liquid. The flow resistance of

carrier opening 15 is preferably ten to fifty times lower than the flow resistance of membrane
field 14.

Figure 3 shows a schematic top view of an example of a membrane on a carrier, such as that
of figure 2. The carrier is provided with carrier openings 31. The rectangular membrane fields
30 are arranged mutually offset and have a dimension of for instance 250 by 2500
micrometres. The round openings 31 in the carrier have a diameter of 200 micrometre, while
the mutual distance 32 between openings 31 is a minimum of 800 micrometres, which greatly

enhances the mechanical strength of the carrier while
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10 distribution of the carrier can hereby be

optim zed. Cl ose to support bar 46 the density of

the carrier openings is low, while towards the
woehlshigsa7Pet ween two support bars, the densigormghodsh6osst
carrier openings becomes higher. A particular

enbodi nent of a nenbrane on a carrier with a high
nmechani cal | oad- 15 bearing7 capacity has the feature
that a pattern of carrier openings is arranged in the
ataps effectiselBliratibmsurfacd imesis gheaitedpdhd etfaceldehaSthamemitane
densi t f carrier openings, second art-pattern
sighd 15 ey Spaorwenty Frnge 2isater ta fhedrass wiionsliage oty
of&hsd Ihdéarg@ rier openings, and a third

part-pattern 44 adjacent to the second part-pattern
has a very low or no density of carrier openings, in
ordej to cla h 140]4 it h r el ' 0 .
FF%]ﬁ%{‘g & ot eréuv?n%f) ﬁ%ﬂtﬂe aﬁfaégﬂe&%%%\ﬁg & ?]Se%}g“nn%c antear’
sodhl B8 95at bOfikghe UPT R tatrte is gravidedwith sarfibsSepeningsitR For a high
Figure 5 shows a vari ant_of, tZ%e exanpl e sket cggg iq .
chﬁwl Ypadbgargiesapacity thestepsify,QF RIS ORNINgS & varied by selecting

[ . . - i U el .

L oo LR P PSR L by el gl 8 S Bl o e
toraeriteediistinge 46 hethe emtieronteninge Acesaotithongs oehardiyiset Theestress

the carrier openings, 7This,.has,the t t .
SRR R i comBt Bud¥Gou B oBRe o0 Kb A% 408 sppsie
off LRIGRErRE ophites 6w, Whlletontatdiabe o, Hebipded lty) support bars, the

proceeds uniformy over the carrier. In a first
depsiyy it Hherrartior RReDfRy BRfOMSS ikt es to a nenbrane on a

carrier wherein the 30 carrier is provided with

conti nuous sieve patterns. WO 2005/ 105276
PEH NI 20T RDB AL a Befihm@nt en mcimienwitla nblghingechanical load-

d t ood .t | which i i ded with.
i g R et e S pEctit sBhN S bt v
ciftiet QM thdl 2R PRGpa®dn P £6s a higR @EMRiR Bﬂc&ﬁ&lﬂ?eniﬁgs, a second

menbrane can consi st of a material optionally

radmetPmcly adigcent tocthe firse part-Betfern B s ligh dansity efcagrics

: . = . - ori
PETHEL By 2050 i R RSk ARTORE LR plrEhARhad g very low
of inb idexsity o tariieepesingd, doordecdy rianry te membidne eiitflessrier in a

al um na, .zirconi um oxi de, nesi um.oxi de,. chr om

roser e s i Bt v e et R,
At kdfsARfu¢d t ri um bari um copper oxides. A netal or
an alloy wth palladium |ead, gold, silver,

chrom um nickel, steel, a ferro-
Figure 5 shows a variant of the example skefched in figure 4. In order to optimize the

stress distribution in the carrier, in this figure it is not the size 41 of the carrier
openings which is varied, but the cenire-to-cenire distance 45 between the carrier
openings. This has the advantage that the etching process used, which is optimized for

the diameter (a larger hole etches more rapidly), proceeds uniformly over the carrier.

In a first embodiment, the invention relates to a membrane on a carrier wherein the

carrier is provided with continuous sieve patterns.
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alloy, tantalum alum niumand titaniumcan al so be
used as nmenbrane material. The 10 nenbrane can
preferably be of silicon carbide or a dianond-Iike
woahiRAsHPLC or SP3) layer, whereby higher mRehaRhdsAboasi
| oads are possible than for instance a nenbrane
| ayer of silicon nitride is applied. Another
enbodi nent has the feature 8hat the nenbrane is
provided with a chemcally 15 inert, preferably
Thiy ckrofhdmbrae0 & tmigrstaies mehos layerstlddcs ppovidedrvathi | i c

| gstic | aye an i norganic | such as
“??n% H%g%é’heww%ﬂ B 276 R BT QED iyprgbect of size,

Fe K\ gieﬁ{brﬁlec‘c‘a@%ﬂgﬂt by Bhtelia oE)H&Hﬂg ldeposited on a
preferab el ectrically conductive, whereby it is

RIS |Smt@bl@i maianiglstfpt the atembreng ges/ for msmcean@ammgr Qeuamzc

BBYEAls A kb BREGE MBI SRIRY Sirid Ol A
sdeics ahaing, rAsonidt aided nﬁg@@iuxrf @ﬁdep bl@bﬁiﬁgﬁ dxﬁb,am:ﬁmh

| pad and not unnecessarily. thick, whereby the
tEEEHBt A5 g FHTIPD-OREm PRI OFidgh dh

thdif) oF BRI ﬂ‘fgma*am UIROSAE s erdinkdBinl) 'incﬁ@it &éél 3 frro-

and can, If ired,” al so Be provided Wt
allny, émtddma@lemﬁmwmné umhluascamismhwslsmenmbrmatgxaldﬁm

25 .to | ani cal op of t.h

s a PP Be T SRR R0 R ROt PLE o5 5P
layet, viliRedhs mr@eﬁmémmeads% pﬂsasréahﬂxtfbf giafdeCth&gbrahe
the carrier openings in the carrier. Instead of

lgyer plglicop,uigide 8 a9HSA-t hi n tit ani um oxide or chroni um
oxi de or other suitable oxide or nitride |ayer can

for instance also be applied as etch stop layer. 30
ANOHIRD 65 bddibR7GhaP O fit2R0bdt G083 tbrage iF pervidedvath mchkamta}.ly

B OB FouB AT RE D & oy By Bl e or

aﬂ‘iﬁﬂi@éﬁkﬁla%f%hclb& tﬁ@;ﬂ’@ﬁtdxhieecaﬂla@o@ﬂ%h lchi®ide. THd Ya8mbrane
means that a nenbrane and a carrier nust be

and/or p epating llgyeris Awelar erplareply slepfrigallycondugfive rdierebxit isr

e

foulideh®he ihﬁ:kﬂenstoﬁtﬂmlayans ﬁeﬁl’ab&sebemm 1 dt3I50 mandnietres,

sg@}e@{ R prolotean e 1o and Sof uiteSesSanty Ik, whereby the

membrane openings become too smali.

._t

The carrier and the membrane can be composed of different materials and can, if
desired, also be provided with an intermediate layer such as for instance silicon oxide
to improve the mechanical properties of the membrane layer, or to protect the
membrane layer from for instance a reactive ion plasma during etching of the carrier
openings in the carrier. Instead of silicon oxide a very thin fitanfum oxide or
chromium oxide or other suitable oxide or nitride layer can for instance also be

applied as etch stop layer.



menbrane is however silicon nitride because of a
relatively sinple manner of depositing and chem cal
inertness. 10 The term"carrier"” designates a
wohhizabssre Which is intended to support a nmemppirAlSeos00033t
Particularly the mechani cal properties of a nenbrane
are hereby inproved, w thout other properties being
too adversely affected. Thé& carrier is normally
connected to the nmenbrane, for instance by depositing
Thére aretid fave ntirsany lomitatioes odhe dheice oSa imeatdsiabofrmenbmhs The
for. th rrjer of the nenbrane on a _carrier .
moQUBPEIHY LU R Bt POROE o e B RUPIE SHB Aty
ThiRHQANMLEE DineMBfaBThed 2 ERARINBIbSsutfvian REndEIa0 kachlother
silicon, carbon, silicon oxide, silicon njtride,

by Fhantient or plupirel panding. This rerorptiensll heachisyed by meaps of an

. r .
o o i o ST Y b o SRR
niust faninsianed Herdotdaosin dnd themically 2@rt Arpirefarredppierialdir aes.
A netal. or an al.l oy wt al | adi ungst en, qgol

merbgane 1s hesprvgniLtivRT THiFSR EF%“&‘%&F%%"%%?&@“’&‘ 0
dbRRERL WhY clRintiBdl MMedband titani um can also be applied
as a carrier material. A polynmer material can

optionally be applied for the <carrier, such as

fed 50RO YL € . :
1RSI B8 gl SRl ROER BeARA f IrpbfVmembrane
Parichlarty {Heaheharicd] ppopeniek efiemembtayohetherspy 2bproved, without
ol ycarbhonat e, pol yester, cellul ose, polyfornal dehyde
OEWHPRQBWW%WQ a?%‘?“ﬁﬁﬁ?ﬁ@ﬁcal applications the
carrier can be conposed of a bioconpatible materi al

such as silicon nitride, silicon carbide, silicon
Thx pariitr is dermaliytcannegted to thegrimbransx fog énstanes bydgpgsifing the

oxynitri ti.t aqi. ni t.ri I '
isinsiondfs b aThiPle b I e B R 8 itmbranc on s
h ad@ﬁvlbdﬂégggg/ 10%%&;%)*3 g‘&%ﬁé@gow ngdggfﬁ 10 . - I ©
t hese ] ) ). materials,
campenentsy Bxarerles Rareaf am {998y e BheeaiRisieesiticppanirdg, sthicon

oMl dBSRBG Cafbidd RAGIIES, ol biROniu6yiad nidgRlsi i Bxide,
consi st of a macroporous material such as a tortuous
chrrgurs toxides titamipmepxide, Htaniuey exynitadeoand ditaninre nitbfe ang yitrium-
si.ntered netal ,po r or.a tart | yner r.ane,
vt Ryppoes S APPAT s 10y B SRR SR, SR
BAB! niGREHRY S faié all® g entitund ahihiffum and titanium can also be
applied as a carrier material. A polymer material can optionally be applied for the

T
<\

carrier, such as polyurethane, polytetrafluoroethylene (TEFLON), polyamide,
polyimide, polyvinyl, polymethyl methacrylate, polypropylene, polyolefin,
polycarbonate, polyester, celiulose, polyformaldehyde and polysulphone

For biomedical applications the carrier can be composed of a biocompatible material
such as silicon nitride, silicon carbide, silicon oxynitride, titanium, titanium oxide,
titanium oxynitride, titanium nitride, polyamide and polytetrafiuoroethylene
(TEFLON). The carrier can also be provided with a biocompatible covering of these
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stage, for instance a sem conductor wafer, a netal
carrier or an inorganic disc. It is further even
possible to work with polycrystalline silicon, as is
wdisiBhod2fs the solar cell industry, which ispernNL200s000331
econom cal | y advant ageous, while no preferred crystal
orientations 10 are present so that a nenbrane on a
carrier can be realized whig€h can be | oaded a
m ni mum of 20% nore. The mask on a nenbrane side
mptegifler afbe proided itemothepbibt@npatinetdovergt fom instaace shapasn
havi ng a dinmension of 0. 1 x 0.1 mcronetres to 5.0 x
“®CH%i cronetres. The advantage 15 of such slots is
that they can be readily transferred with existing
|'i thographic techni ques and have a good action. These
Th¢ carderaae censist 0ftd wagrbyorews reeietial sucheansriortesup ppre structurs, a

SIH%F% gcé:'n“'e'b EE%%%%T% Igi% ﬁ/ered%getgle %efrgfja ‘fBHIl ol*s%ltoﬁﬂeﬁég %{10 é)rane,

)

0 DI €CT S€ nenS|ons
awvEll godien mhin gt diysel lﬁ&tt@:ﬂpinl wldth carierbpamipgseac Raddaradaibr
are the filtering of mcro-or glnlsnsfrommlk

stge% @@wezswr@um Pafreraaeal caper ppan gregpicgdise. It is
f.gmgr Svell fﬁss%m@folv%r@vﬁ{h%&ﬁ%nﬁe shifcBh,| A3 Gs @uallh HeRoRs cell

mcronetres. The term"slop' is
indnstey, :zvﬂmﬁ)ds econgmivallpadvastagenye. velrilemerminefamed apwaionigntaiims

the 25 ¢ rler de t he mask I
ol Sk TR A L BT e i B fouded o
miEhnaseepesidigs W th a dianeter of 100 m cronetres
to 1000 mcronmetres, nore preferably with a dianeter
of 200 mcronetres to 500 m cronetres, nost

T8 a8k 674 foemblohd o2 eRIRNF o evéﬂ%g?%’i‘?“%ﬂ S A 0
heyiegh dgsenbnoa of 0.1 xt(r hogoBeits tormOvi 16 mievotnpiresn The advantage

sed .spac t.he ks of I n a
ot BRFER 1B B8 o et sPaed PR KR e it
nﬂﬁu@rﬂd havk d raﬁﬁ‘&i TheseSRAC e oifficBo sefectia, aﬂibﬁg other
t hi ckness of t nmenbrane i s preferably 50 WO
rmm@mv@epmw@mm hpmogshepEsiy

m cronetres, very preferably 300 nmto 1.5
m cronetre, nost preferably about 1 mcronetre. The
kb @'tame dfmdnbleni b thé slels sradetdrindnedibyiikcapplicktips Ndsmmhasng
oth ors op the choice_of t S of. the .

SePF PR GO PN AB I g -0 DS bl mippmgtres,
ﬂn*&hﬂ% gEADE 8738 4 00008 bmdRS ﬂn@ﬂﬂg@pbr&m ngkn. heoaad.s
can be

nHcrometres.

The term “slot” is understood to mean a rectangular membrane opening. On the
carrier side the mask preferably further comprises a pattern with substantially round
membrane openings with a diameter of 100 micrometres to 1000 micrometres, more
preferably with a diameter of 200 micrometres to 500 micrometres, most preferably
with a diameter of 200 micrometres io 300 micrometres, wherein the sieve pattern of
carrier openings lies in tracks 3-15 mm wide, with an unexposed space between the
tracks of 1-8 mm. In a preferred embodiment these are tracks of about 8 mm wide and

an intermediate space of about 3 mm. The thickness of the membrane is preferably 50
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5 conpensated by arranging smaller carrier openings

inthe carrier. It will be apparent to the skilled
person that, in conbination with other features of
wb bfs ane on a carrier, such paraneterspgdffRs000331

easily nodified to obtain the desired properties such
as selectivity, strength. If the |ayer becones too
thick, the deposition noredver takes proportionately
| onger, which is economcally unattractive. If the

nrh &yBMmidrembioss, vdry prefdritdy Q0 mraycel 5 pmiomim:d:a‘s mers pfcfrailent

t , f t
DLt 155 CHBA DB Resh P St e Aepengs among

oth& %G8 bn %&éh@{be of 1H3RGS ofﬂt@@m&i&?oﬁeﬂﬁ%ﬁ i e birEier. R6L
strong enough. The nenbrane can b the above
instenej 16 ndiin meemehrang)is chosen, ihe regyiced alf

PP S B e 0 it

the slifled petdin tﬁat;‘rmrdomﬁﬁaomﬁnth othiet fentutasd thenpambrane on a

h t of t hst
coagE GRS Ao b By Mo B SRt o e ampertios uch as
se!léa{ﬁ%t 8@5}155:1‘? b€ BaybiCheBotTRITES Bk, B Rp&Midnl BEred¥te tRE

rier conprises carrier openings having
pmmrhenamlv hongter, ehichdneconensiceliyienagikaolivelilf the ayeicfs tqutbm the

fer t al T
Iagerrl ‘g‘?‘gﬁ%’f%lm ere’ Eo% esfhg %@%é 5 ltntgglhﬁag ag]“éu gnat | g
héfSéthedu thiliess @lel Dgreiphpt distande rusge! and thelagtxest theo nbthe
crystal lattice, 25 The term "preferr
stepnE spewgh; She mEBbERS cAIPe A dhe B&PV%WF%W@& %fﬂft&%*s
m%5&§ﬂ§ 4,09 occurring when a material such as a

carrier |§ etched, particularly if the material is
etched wet. In the case of Si for i nstance the <111>

ntended referr cr [
Sudhamgmbaing obs pecbis snas b S Gt ofsfith 8 480 o Bichdbdna
a PreasPaskabaht 'ﬁB&hwEﬂé’aﬁetﬁbﬁﬁ@fdf@ﬂmm itypetkabwn ﬁerb&fdrdﬂedn
he angles wll be centres for stress during |oad and
wihstmd iy o pBsIwEoimpariRy AebsHFows31 12 act as
points for the initiation of fracture of the carrier,
and therefore also of the nenbrane. If the forned
IiCagachit erppetimagsthe mveiionoelates &y 2 siegbrane o p carrier wherein the

ca(,jrlrigrac%t/naprgs ancier o gntlrtlgesrhra]m fg%vralls with directions substantially differing

from the preferred crystal orientation.

The term “crystal orientation” is here understood to mean a designation usual in

crystallography for a vector related to the crystal lattice.

The term “preferred crystal orientation” refers to that orientation or those orientations
occurring when a material such as a carrier is etched, particularly if the material is
etched wet. In the case of Si for instance the <111> is the intended preferred crystal
orientation in the case of a [100] surface. It is assumed that a drawback of such a

preferred orientation.is that the angles will be centres for stress during load and wil}
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wBheEaM7evhi ch

5 instance all square sides of a carrier opening lie
at a <100> orientation), a fracture then occurs
relatively quickly. A nechanismis hereby inherently

I ncreases the chance of fractpgfi3bi360331
these dislocations, in particular.in the case of
nmechani cal | oad, which is disadvantageous for the

i fespan of the nenbrane onZa carrier. 10 In a

typi cal exanple the carrier openings of the carrier
awtiak lpoiad\for the tniliatioant ifatihge of thervdriegrand wadrefore also of the
crQss-section, which to great extent prevents

W Gre formation. In a third embodi nent, the
invention relates to a nenbrane on a carrier, wherein
the 15 walls of the carrier openings of the carrier
Ithe fogabd caaried apehipgpiartheeriieralsadictipa 3152@6"3@@%?% @atgggn (for
.the ¢ jer, . . L i :

it L B sidhs oEFUErE AOEE W Bt f SRRE Pl oot
tienarplrerddtivelyaidkiynBnicdhagismo is lerdgrinheentyprasentavhicter
which js at least partly_ 20.provided with carrier
S X L 1 flp%ihﬁsetdé%%ﬁﬂsﬁmpmw‘a’?afﬁ e 5108
odond81 1088 QlthikiBis  @laBldntRediR fhitBe RREFE| of e hBALGAL &1l £7
Is1nthis case 1 to 25 °degrees, in particular 5 to
cirsiedegr ees, as shown schematically in figure 1. If

the angl e beconmes too great, the flow through the
menbrane on a carrier will beconme too limted. On the
194 bicah@ithplc B cgriepdchidgs ofthecdrdr will haves eulistantialtyeound
case of a greater, angle, which enhances_the, 25

o5 oy & FEpstrsecByn.Ech orgrpat PEFETFYSIES HRCYFISFETOEd t he
angl e between the normal perpendicular to the
surface and a vector along a wall of the etched

In athitdemmtexdanénhghée mventionaeaics tora mthbrane on a carien pherchmghe

h e formof.a copical. structur ich can b

i of 1 a7t e f g parmgpn Sty oY NeEPtafof B e
WP 2 QP el AR %f Cor Red ANbakBR/ Bdr 2 degatltetap@ing) or have a
"positively tapered" is understood to nean a tapering
appebination kdieofcarrier  openi ng.decreases in size from
the outer surface of the carrier as seen in the
direction of the nenbrane.

An example of such a membrane on a carrier is a carrier which is at least partly

provided with carrier openings with a positively tapered profile. The angle of the
profile relative to the normal of the carrier is in this case 1 to 25 degrees, in particular
5 to 15 degrees, as shown schematically in figure 1. If the angle becomes too great, the
flow through the membrane on a carrier will become too limited. On the other hand,

more carrier material is present in the case of a greater angle, which enhances the

strength.

By the term “tapering” is understood the angle between the normal perpendicular to
the surface and a vector along a wall of the etched carrier opening in the carrier. The
carrier opening has the form of a conical structure which can be practically circular or

more or less elliptical.
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5 The term "negative tapering" designates a tapering
wherein the carrier opening increases in size from
the outer surface of the carrier as seen in the

Wg'%%gggﬁgz%w of the nenbrane. In a subsequent porng2005/000331

Iment, the invention relates to a nenbrane on a
carrier, 10 wherein the nenbrane and the carrier are
each provided with a chemdally inert protective
| ayer. This layer is preferably a hydrophilic
e d¢rec posivdiniapered T Brunierstbad®enean atypiriop whetein the asrtice
| ayer, or an i.norganjc layer,.such, as titani um qQxide .
ORPILE fIRoERes 0 AP O 3 BUERATFEEHf NETBIE AR Soin fhegirection
EMIhaibrade preferably provided with a protective

| ayer. This protective |ayer serves to protect the
menbrane on a carrier from environnent al i nfl uences

3 on
e AEdiOR bG i A BUEs | LB Vel I RI G
ihyrelseqihisize dromsthe otet hiefaac bfthe carriafas paantih Bleakirction dfithe
| ayer 20 is hereby reduced in the filtration of
PUFY: As the skilled person will appreciate, the
choice of a hydrophilic layer will be related to a
liquid for filtering and the effect to be achieved.

Ina igyhse@isht nibpdimasndy theidventipmreletes foa inembiane ema carrieh e

f Laui_d. ' hoj [ . .

5 s R AR e oyl ol by S i cBgmigaiy et
peatedtive layeR Thikheyet 1 meddeebly aifydidphilio pedtetive Vagred, Sytahistdnbe a
preferably.30 inn tQ 1 m.cronetre, pnore preferably
bydroghilie aiazfyo‘am 7 PRFERTIQ [aE SRS AT X ofiliceth o
ddide @ | ayer provides insufficient protection, while
formng of a thick |ayer takes too nuch tinme. The
protective |ayer can be of the above stated materials

S e e bl S ot eyl L ooy

BEipbroRaivedifer sdiids th brotéct 8@ ri@EnkleMeIn adabifer droft Eft@nmental
.material. Athgugh Si3N4d is not a hydrophilic.

ipkiyeapesand thus realize plongerlifewas of e mcaivrang oggicgdiste. WO
2005/ 105276 PCT/ NL2005/ 000331 14 The term

"chemcally inert" is understood to nean a property
Whind leyer ésButhe prefhably hydrophiiie, simedhd adbesion of pattictds to Hs layer

. rane on.a,carrier w.ll. .b l.i, e it will be

B RGP une bk ot bimun S AP SlEbomshonl sppeSapae
chbick bEa RRIYhARS v Wil BE kdiEd to B IRpuid for filtering and the effect to be
achieved. A hydrophilic layer will generally be chosen in the case of an agueous

Liquid. This choice is advantageous for the action of the membrane on a carrier.

The thickness of the protective layer is preferably 30 nm to 1 micrometre, more
preferably 40 nm to 200 nm and most preferably about 50 nm. Too thin a layer
provides insufficient protection, while forming of a thick layer takes too much time.
The protective layer can be of the above stated materials and is preferably Si;N,. Not
only is Si;N, almost chemically inert for a great variation of applications, but it is
moreover also a strong material. Although Si;N, is not a hydrophilic material, it is

otherwise sufficiently suitable.
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term "hydrophilic protective |layer"” designates a

| ayer which is hydrophilic and 5 protects the
underlying | ayer agai nst anbi ent influences such as
whahishgh@nce temperature, moisture, the appkiafaosimst

Iquid or gas, light etc. In a subsequent enbodi nent,

the invention relates to a nmenbrane on a carrier
provided with at | east onelél ectrical conductor

encl osed by a dielectric. The term 10 "el ectri cal
Thotetn Eehemtically ingntfds stdeotiodddo meam a propetyewhizh emdvirgsithat, in

d t I t ffici degree. T
o RRoR 4 "Einait RorbeBneR Sesr v il e iecn 1 s
PSRl nbaRikcted ch@hR@LPduring RS esiaBN Sk abnfUrARGHA LakiBa The
in the two other dinmensions (wdth and thickness).

teyg e hgireplylic prafecivniaymet designates pdayswuhichis hydygphidic and

[ iar
ol AR Bl ink I o B e I Rhek Bk B it
tegipecture,cadistoentic appiieddiqualceress, dight aiet hods are
tungsten, alum niumand silicon, which can optionally
be doped to increase the conduction. 20 The purpose

1OS sublGiiod BB thd iBivir@iof faRtbSo bferhtt @O 4 4rgdr t he

menbrane and/or carrier to be determ ned nore

pioyiched yith phlegst que elepriaalcpadicisr sndowd by a digkestrip lhe tsrm
I f. [
A 0coddfof 1o bR IR MG A bl conduly stcorrpps 0.
syfficiemicicgon. Th'EI*eBecl:rrtﬁb@mdﬂgto:&fonmkte ofesthicanewhithas significantly
carrjer an N %E@ nteed nore or |ess
SEegiAt G g%‘?}“’&il g"l-}} ma‘é‘e & ensf?nst(?f@ and
HIBKERR e QRcRicAToRAIdidrRon Bé’séeﬁ RYE byir® Whrnlifelver &%&?&ﬁﬂﬁm
integrity has been wholly or partly lost,” 1t can
a@eirt o repl ace the menbrane on a carrier. Thls
consi derably i ncreases the degree of capacity
utilization of a used filtration device and inproves
Ekdieplacsf ogerids \tzhleh cifEbarfumged s olecfithl dodfuct@by Hacepted M
n%ﬂ%glectric" signates, a materjial which jis not
%?Iﬁé‘éﬂgﬁtﬁﬂo gnd siligon, which pan epgiongtlyhesiopad tef
iRHGEL @ BRlaGLial are Si3N4 and Si 2. The dielectric
I nsul at es the WD 2005/ 105276 PCTI NL2005/ 000331 15
el ectrical conductor fromits surroundings, in any

THE, gfrpés% of gl%é%%coton lflct(‘):l'r}Se i:oeI %lte rtlllecua*}ilzegnty of the membrane and/or

carrier to be determined more easily. This determination preferably takes place during
use of the membrane on a carrier, for instance during the production or during breaks
in production. The integrity of the membrane on a carrier can in this way be
guaranieed more or less continucusly or as often as necessary. If the membrane on a
carrier no longer suffices, because integrity has been wholly or partly lost, it can be
decided to replace the membrane on a carrier. This considerably increases the degree
of capacity utilization of a used filiration device and improves the action of the

membrane on a carrier.

The term “dielectric” designates a material wirich is not electrically conductive, or
hardly so. Examples of such a material are 5i;N, and SiO,. The dieleciric insulates the
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conductivity. In general the electrical conductor is
whol Iy encl osed by a dielectric, with the 5 exception
of the contact points. The dielectric preferably
wbohE 4% of two layers which are depositedpp@h@hRsio00331
and after the electrical conductor. The first |ayer
insulates the electrical conductor fromthe
substrate, the second insullates the conductor from
the rest of the environnent and/or subsequent | ayer.
elphigiceli cohdustar ifrvrciiysunowadiegs, &l &y casedn sispect of the electrical
ﬁ“&ﬂUCtlve or poorly conducting substrate and a
%ﬁ ich is 10 deposited on the electrical
conductor It will be apparent to the skilled person

that for _the purpose of |nsulat|ngh%he electrica
I sengti therclogttical ponducterds whplyenclsed Bnndigleetrisnwitipthe

e%%gﬁaﬁ GBS @ﬁﬁg{;ﬁ@% dibfctRic ng% 20y 6tkisRHROEL [%QJS which

Invention relates to a rane on a carri
aper dppbstied befotdand taftkicths bleomiealeioaabictqrxtﬁie ﬁrstriaij,wc tmenlaten thee
%%rst di.r ect. on,an ast o e i ca

R T #eognd gl g o grom the

16k bEGE LANroiRRS AAdlor bR Rhtlaya! Tﬁ&h&l@&rxé bdnHowever also
direction. In a preferred enbodi nent according to

cpRfstiohy @m-mmucta*le or paerly emending subpstraigiand a Fyecwhich tsuns
SR D% e SRy UL o351 00 g8 G o
theqimp&e of insudatirgfthé Hecmeﬂ‘mnﬂdmtorﬁﬁ)y tsnel teehinigue or combination
fersectiQ ates th rea between a unber
o5 SOhIERSat AR P 2 St PR Ry e HHER ey BIe o
rhhHraRCH § Qifer bfbv’idé@ viasA 18kt dhe rel’e@&ﬁﬂ%h&{ct& dh Q firdt N
this case the four said nenbrane openings lie

dirgitioni and ablaest ey Jeptri¢ad condwetor bya sepmwonawjhavb@mqngl

eac er.. nfor din a
T R e T R
a0oréing & ithe &weﬂudnb atﬁb@ﬁ bms dledtricab bshdaétor fhing 1 thelfift diredGon
manner, is.essentially possible to detern1ne t he

apﬁ@@@@ﬁt P’?ﬁ Spotrical foodBHeT e Tolbe frcRR’ diskeen At geh iptersection

gﬁg%?ﬁ agdure will after all result in a changed,
I ncreased or very high resistance of the (in

this exanple) two el ectrical conductors mhich Cross

i nt.ersecti.on at th 0Si.ti 0 cture he
TR et oot frlinglon TrePg o iitnd bl s aRah e srbige

b Th gk ﬁlaﬂ)mﬁ ErTRdtiRe fakauthetche of B @acwnguaif gnd. In this
conductivities, This 30 offers considerabl e

cawthefor axd mewbrang spetzs 15 NREYisRICRD bEew Grsther or likewise
adjacently of each other. They can for instance be ordered in a rectangle such as a

square. By providing a membrane on a carrier with electrical conductors in such a
manner, it is essentially possibie to determine the integrity of each membrane opening
separately. A local fracture will after all result in a changed, usually increased or very
high resistance of the (in this example) two electrical conductors which cross an
intersection at the position of the fracture. The location of a possible fracture can be
determined by combining the information about the individual conductivities. This

offers considerable advantages.
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16 To begin with, the integrity of the nmenbrane on a

carrier can be nonitored as a whole, wherein a

conti nuous or seni -continuous neasuring of the
wbhedlsahanee of the present electrical condugk@miSdesinoessi

can result directly in the replacenent of the in that

case defective nenbrane and carrier. 51t is further

possi ble to nonitor the actlbon of the nmenbrane in

time. More and nore microscopic fractures will after
Talbegig rth, Sicliytetrity pHtheuaembTinienrearrir ciele mentrahs a whole,

j . ter..size than. the.original nmbr ane
wBBE £ S3hor SH i RiehS men iy of 18 ey By ob Gt ragh
elgeizidalabhducpey b resditirebME e RS icpBbam @R ST BE if Bkt dadd ger

1 articles tq pass through the nenbrane, and the
d?%ﬁﬁ@é??ﬂﬁmﬁFFﬁ&@@ﬁéy t hus decreases. By nonitoring
the increase in the nunber of small fractures it can
moreover be decided to replace or repair the whole
Liefantharosgibleta monisonthe action @é thetroentbrare: ip timeeMiore @d more

| cipated fracture.. This..has_.the, ipportant
oAb A Sl il Bl PR rrtp o aB et membran
ofdninge F & drebted Bz A PRE thelofigidal FiERBFan® Bpdnihpd aRNiR 85 fien
after the occurrence of a fracture. In a subsequent
foemgd dt fesetty, beesraes grdially Bessibls anddcreasinglyrmasipoior fanger
ler i Sk N
ety RN S S g R
side of the carrier, which carrier is provided on a
second.side.with a Jayer. for etching; b. etching_ a
B SRS S eetera fubSH Sroa CEmPHE TetTend carcpomana bae
deidddhe repBich befepainhd whdke MemBrafdpithatub@y RAGE& 18 thus prevent
obt ai ne step. b) through the core o¥ t he carrlgr

H I n Iy
angnticppated drac s thppaperiantpdventape fhgt wipsrifiedieatstidedn

] SS W i ch a | ayer
o8 e o SRR nBLOREER U Rl e ol ¥ Gpopure
etching step or a dry etching step. 30 WO
200 /1052£76 PCT/ NL20Q5/ O0.0SSJ[ 17 In st etg b) a )
I pfapysert emppdiment; therpyrafion Felatptopimethod faymanyfaetming a
mERBAAE of b A§rief, chifrising the steps of

a. providing a membrane on a first side of the carrier, which carrier is provided on a

second side with a layer for etching;
b. eiching a pattern in the layer for etching on the second side of the carrier, and

c. etching the pattern obtained in step b) through the core of the carrier up to the

membrane.

The term “etching” is understood to mean a chemical process with which a layer or a

part of a layer is removed. The etching can be a wet etching step or a dry etching step,
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menbrane. After this pattern has been etched into
this relatively thin layer, the etching is stopped.
The etching of this pattern is preferably carried out

wwlzgdg{lﬁgz% The carrier itself is then not etwhadodRfooss

y so. In step c) the sane pattern is then etched
through 5 the carrier with a different technique,
preferably DRIE. This nmeand7that the carrier is
provided with carrier openings which run all the way
In sepbphpdttem is dirstivestched\in thb fisst lagogintthesecohidsidaofther i s

TR B G BT SRb bR Eore 510 D RS (i g cching

id AYfled PElMSnd STanilBR-R RS rédbl Rered bid ®ith RIMITHR cadridr

thus situated on the other side. The nenbrane hereby

IHS@ﬁﬁum@n nf etchsd. oF h@ﬂlrmg tIn $5p Ghie s9me patiget is thameetehed through
r e‘%ié‘%egéﬂ %hod ‘?ﬁ% {Jr SASTEr ’%llrﬁfga&by ﬁﬁﬁ% gg%% ?/agg\@a?ﬁlle carier 13

plovidud vﬁél‘l&inﬁér\opemwhmlﬁmﬂehe way thixhugh teeomoddr. Aisthis
referably used,a ht- | ayer.. This

H%%}E%@F epiiey ’r‘?éﬁtf’héiﬁ %ﬂ%@@fﬁ %@%%%ﬂ sifonsiarpe at the

tRshe 1 of' hus o &&ﬂ%@ﬂﬂ%ﬁ#@@ﬁ@ﬁé Bédibrage hiBRe E&ﬁé’ry which

for furt rocessing such as etching. Surprisingly,
i ﬁmmblatvdwn ¢xpided Thdvmernbipnd herghy remains mgrolly pualmestn
“&%H? %Rter | ayer on the carrier side or the |ayer

thereto, and etching this pattern through in
a subsequent step, carrier openings are obtained

whi ch have a_desired sj dept h .and Ota erlng
Ve tsmyPatwe idee wal BatnemmpLac ?h
@ﬁﬁwe I8 éhgﬁ%emwayéaqx Srafor-S6166E Meaﬁag@ﬁ%fe&%w ﬁbed as light-

réspect of relevant features such ds size, depth
semmeulwr Thielaequepisdbsrexpered ﬂreuglldh@negaamm caregl. The thus

der.e h|n of t for .etchi |s greatly
B Eatap e et ok s M anehl R iehteg ar r o
25 In yet anot her enbodi ment, the i nvent| on rel ates

to a nethod for manufacturin menbr ane on a
Sugptisingty, tdwRBPY Pespfoundthat by, ﬁrﬂcﬁ‘chalg HPETHiR 9 oFter layer on

tﬁ?éa&xh&rszde%r 15 %ﬁ&d%e?&&'%& @%Pﬁig ﬁR&l 119' &

e carrier; arranging a n a car
sgbstguen8 @tepi cagier aptgm& aaamibtanqd@shldghzafe mw@mmh@ﬂn and

R Bt s B R 08 e wic

have a great homogeneity in respect of relevant features such as size, depth and

tapering. There moreover occurs no or hardly any underetching of the layer for

etching. This greatly enhances the strength of the membrane on a carrier.

In yet another embodiment, the invention relates to a method for manufacturing a
membrane on a carrier, comprising the steps of

a. providing a carrier;

b. arranging a membrane on a membrane side of the carrier;

c. arranging a layer on a cartier side;

d. arranging and exposing a mask on the membrane side;

e. etching the membrane on the membrane side;
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18 f. arranging and exposing a nmask on the carrier
side; g. etching a pattern in the |ayer on the
carrier side; h. etching through this pattern up to
wo hRsAgaRr ane on the nmenbrane side. In a prebemwSs/00331
enbodi nent according to the invention, the invention
relates to a nethod for 5 manufacturing a nenbrane
on a carrier, wherein aftei8step a) and before step
b) an internediate |layer is applied to the nmenbrane
f. siraleringf antllkep@sary d mask anthebardbr sident er nedi at e | ayer the

et chi ng thrqugh of st h).stagps. In a preferred
g-&%&@%ﬁﬁ?ﬂlﬂ%%ﬁ%ﬁ@ﬂ%@@ﬁﬂﬁ“ﬁ ntion, the invention
h.Sefdrgfrohgh fis PldiefBig B 4hd BEmPRAIGRGE idhiltar sTRTBIANEe
on a carrier, wherein a protective |layer is
préfspred embeldimantaseordingde the ipyeniien it igyration relaes togrmethed for
de itio j | St
R BEo Y HE U ol Sy FUES 9 BalbBfbes L) an
inpRbdiatedayenis aphlasiiye ticomsobmnesideofthe ddmder] o wpihi ngs

Wil generally be filled to ne _extent, whereby they
%@S%teéﬁﬁf’fh&ewgﬂﬂféhmwﬁ ﬂf“@i‘ﬁét"ﬂ?@di ate |ayer"

designates a |l ayer which is applied to another | ayer,
inthis case to the carrier on the nenbrane side
Irteeprefsfred Finbodimepicseordingan therievonfien thetiavengipe pelatpsstofagr

i psty to | e 1h ' ' :
e R R S
d&Bitddbn HoH siddssO serve as etching stop in a

subsequent process step, 20 such as for instance
etching through the carrier fromthe other side and

Aﬂ%dﬁﬁoﬁé‘l %ﬁ‘eﬁ%t‘ e HepbdiBeH &sBcl AYiBlective thyor MABat thEsize of the

advantage that the etching stops at this |ayer and
catdesopenings ¢ftthé oartikieand/or orenibnartegae ehanpy wughetentent. The

menbrane. Thi rane is then .oraotect ad '
s N B A N
temadidtetlcafie 1Ay a4bighares a lerwheh acipplicd 1o hnoeriaver, in this
hereby further be achieved. Use is in fact made (%er
cae te Fis camicrpy themameigangsids heohgThepumgse gfandhteracdity fver
_ ¢ i g . _
1 S 18150, B0t e PR 3 s
surfiicer Tiesiag¢recah fiydrer hlso Sir@Pas etchivey stagrima'siesehnent process step,

Sd§Si g cr;riaitgég[éslwtfe gfeci l aﬁﬁr ugi@g%;%‘ggf‘d?ﬁ% o%‘ﬁ?%gid&%@%s% such an

intermediate layer. This has the advantage that the etching stops at this layer and does

not go further, for instance through the membrane. This membrane is then protected
against etching from the other side and is hereby wholly unaffected. A much more
homogeneous etching can hereby further be achieved. Use is in fact made here of the
difference in etching speed, which is high in the layer for etching and low in the

etching stop. An example of a suitable material as intermediate layer is Si0,.

The term “membrane” designates the layer as defined above. As stated, Si;N, is
preferably used for this purpose.
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WD 2005/ 105276 PCTI NL2005/ 000331 19 The term "mask"

designates a termusual in lithography which

conprises the imge or the negative of a pattern to
wheiki@asf erred. The inmage is usually transfegtgiadeSomsst

photo- sensitive layer or lacquer. This |ayer or

| acquer is generally cured. Another processing step

then follows. After this slfhsequent processing step,

the photo-sensitive layer or 5 lacquer is usually
Thegemy SdaskTdesigratana tovst u@talcln |1uﬂ:g!graphy Wh@éucgmpusﬁstthﬁ imeanor

t
o aFE% ) oRGTEG 8 Pl R K Bl Rl L o
seB i lagdtor Ta{&tlﬁersmlsltay&fbrﬂ&quérdi genﬁﬁllgiﬁmed Waice]ner bageding

and can for instance contain a hydro %@f in the ase
step theg Ftlowe. fisl?zq*»rdléls SRbSeRIFNERFRERIERS PR 0?%5%‘&“?{@ ayer or

3 of hydroxides are NaOH and KOH,
S B

I'S Teconmended. On the nenbrane side the
mask preferably contalns a pattern with rectangular

lots.with. a |msn fOOl 0. m crQ LIES
Tl i} "ol et Lo e s oGS Lige ey or

f]ﬁ%f 4 Do i€RMVE] by ﬁeéfs%‘fheﬂenueﬂﬁd dcﬁvé/\&cﬂlhmﬁx’[b‘xta Edlgtion is
i t hographi ¢ techni ques and have a gqod_action. 15 It

| fwnstan%watﬁpbasgﬁ pnd @ntfﬁremgt@qeweataw@r]ﬁ'émt%a% the case a metal

0,&18??{1%5{1 QB Wi 16 Sej_ﬁ% g Pé;d BURGGles & hydR% RIS RNHOH and

osen I'n a sul range to énable
KO méfeein KOF is tecohmenidsd. 0edhe patbene sidd ﬁ@mmk toeetferalaly e

suff|C|entI sel ecti.ve t her ecause
SV GRS PR B BRSO e Rges

tcpsr @ﬁls&ﬁnﬂﬂr&ﬁa&b Oft ddbadthi® oFhaihSslats B tRA (ke et ba fadfded

the application. Exanples hereof are the filtering of
easily pothexigting Bihegraphie tachnigres aad havan 209d agiath an

aver age nmenbrane opening of 0.5 - 1.0 x 1.0 - 5.0

mcronetres, for filtering of fat an average nenbrane
TtGfiHl ihie APpa@Ent € the skille@porsdn that; ddp@nding on thesize of theamadgd, er

filt f t nb .of 05- 0.
el B e SIDIRREE Gl FHSre ot bR Ao
&E?I%Sllﬂejsé &8l E{%rsﬁ%e'hh?fseléctﬁrg Qintehg fofifer flInk Bcaugdthey can

rane openings i1s nhormally aSSOCIated with a | owner
be fireed fsufﬁmmly hnnmgeumwlmﬂhwmgeedwnsswﬁ theslpdutred

t
R BT P S i
fibal hilk] SSeBb@serith b aderhdeghirtbrane opening of 0.5 - 1.0x 1.0 - 5.0

micrometres, for filtering of fat an average membrane opening 0of 0.5 -3.0x 1.0 - 10

micrometres, and for filtering of proteins a2 membrane opening of ¢.05-0.2 x 0.1-1
micrometre. It will be further apparent to the skilled person that a choice for smaller

membrane openings is normally associated with a lower rate of flow.

A further advantage of slots compared to round membrane openings is that slots
become blocked less easily. Round or substantially round particles present in a liquid
for filtering can easily block round membrane openings, while in the case of slots a
part of the membrane openings still reroains clear. A significant part of the particles in

a liquid for filtering is somewhat round. In addition, slots are much easier to clean by
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for filtering can easily block round nmenbrane
openi ngs, while in the case of slots a 30 part of the
menbrane openings still remains clear. A significant
wbabdsn@dz7é he particles in a liquid for filtegchddabio0ss:
somewhat round. In addition, slots are nuch easier to
cl ean by WD 2005/ 105276 PCT/ NL2005/000331 20 neans
of back-flushing and/or baék-pul sing. The term"slot"
designates a rectangul ar nenbrane openi ng. The mask
nfegng ¢féxaclpﬂs$téna=b1d{nr%e¢1@pﬂs'es "Tda termesodt dasignaies deectangular
atte i.th substantially 5 round carrier openings
Hﬁ%é/ﬁr?}l{ge%g "&neter of 100 micronmetres to 1000
mcronetres, nore preferably a dianmeter of 200
mcronetres t 00 mcronetres, .nost preferably a .
The saek prs YRSt @Sing EATRERIGA TRadE illssubstantially
TR Birltr bP&:i %biﬁ%a@i%ﬁﬁ'té?%léd ickdnethes @&i‘{ﬁ)(}%it:l%'ﬁgeﬁe,
nm wi de th Jan unéxposed space between the tracks o?‘
nior@ prefaraily a diamster 0E2 00w iceamvebnd bedi0 oiceweetms,andst pekesably a

wth a.wdth of abou om and an, 10 i,ntermedi ate .. .
diigicles b5 PO nicrtre it S RO Prsti i GHIFE O tho in
HaaRAEST 3015 dhiPwida whiheh unSipdsedypadetettdcy thaleREs of BE errlYin a
means of RIE. The term"RIE" is understood to nean

prgferredesphodenent these 9ts fragks critbigwiddnef sbauicham adep. A

. . ] | '
PSR L O0RSu FmACRERRL of B fAENSh B b bp carier
sidayesferabbighiales apes by means wilf REH [ The ¢ompytIET isamgesbiopd to mean

et chi e.k , to t.he skille erson. An exanpl

o PR 1 e Sy oyt A B RLongofhs R Rl
wRE&5B08 B&L PBred refotive BB &Sk QeI oflatdyeR A dvantages
enl arged nenbrane surface. After the nenbrane

of guitabll erpesitipnsyigr etching are kpewn tofhp siiled pareca, Aggxample
lLeiSe%Hs%@Bfi‘lHPg hing treatment with an SF6 pl asna can
e appl

erern ied at a lowered tenperature 20 (-50 to
-150 degrees C), wherein silicon 21 is renoved from

TSl o DU A SBeDLMn (0E TR0
suAEARGEr thd Qieﬁﬂgaﬁa%&d}ﬁ% Fourdt hiNBeR rdal®actured, an isotropic

t
ani sotropic openings in the silicon carrier hereby

- efghing trastmend swthian Sy plasme ean hepgin be applibd atadewereil taneperature

ou pn t 4 i i
B {5y AR B8 o D
dpehigs i@ dhe Membian ayelith bdopth dadgdlse mémbranelapd of for instance
tenperature (-50 tqo -150 degrees C) jn order to,

fpicgpmetres. Although the anisotropic openings in the silicon catrier hereby
also increase in diameter, this can be taken into account in the membrane design. This
method can preferably also be performed with an (optionally pulsated) xenon
difluoride gas at lowered temperature (-50 to -150 degrees C) in order to ensure a
good etching selectivity between silicon nitride and stlicon. Another method is to
apply a wet eiching with an HF/HNQ, solution instead of gaseous etching mixtures,
The advantage of these preferred embodiments is that the dimensions of each separate
membrane field do not now have to be related directly to the size of the openings in

the silicon carrier, Furthermore, the application of an 1sotropic etching step
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good etching selectivity between silicon nitride and
silicon. Another nethod is to apply a wet etching
with an HF/ HNG3 sol ution instead of gaseous etching

whh¥dsHh8ss The advantage of these preferredpernraonsooesst
enbodi nents is that the di nensions of each separate

menbrane field do not now have to be related directly
to the size of the openi ng@lin 30 the silicon
car.r.igr .r§Fur,t herore, the application of an isotropic

SEPTLHRSHY ISEbnvschabcatly songsT membRes peysdipn asiresyltiof more

rouR bR 43 s gt[%alﬁ]gs_s i n mechanically stronger
menbranes, possibly as a result of nobre rounded and

snoot h structures. The skilled person will |ikew se

o.readi|y. deter.m ne sujtable tenperature 5
TRE et b oif Hentisg Bt 18 ok enf Seleh @it & sl fpmpératare
reBb e Wl GABsuRaNT Pidstir® fing s ARt Bombo\SH HE 3bd-H
appl.ication and the desi rged resulﬁg. EtIEL:1 i ng t’hri{)ugiﬁggn
thsdesired appliqatipmanstthe desifed bt er si de through the core
of the carrier preferably takes place by neans of

DR_I E. The term"DRIE" is a termusual in 10
Etshwgitirough oflteemiRenatts the choir Stle thirngh Hh@réof he taAge

ith RIE |i inly i fact _that.with DRI E
potidbes 8 g pBRE Thi el PRIE g s ey os
clRuNRDeEAR édcve ORMREHRND The aff-RecEWaN IR hi@%mgiyly in the fact

honpgeneous manner. This effect is achieve
that widhk RRIB| a5 thetaga aligadueesstserelatigely deer mmdssiidens carrier

g ' ' a ! r o
ofires Ghn Bt 1 bt RRGHS BBnU! Ths B0 0B len by alternacey
etching amt qolveqihghtﬁe &n-hiefi Iaidb wafl @!’Eﬂﬁl’dﬁﬁmﬂbﬁequn_in]gﬁ v poBfmer or
.openi ngs t.h a sm tapering, or a high aspect
s 'fagglafilgf%?@&%? 5515 RIS OVerngiched aliy perpeicalar
PR GRS sSAINL 1B AT &Bbrk i
S b R bl o BN SRS ar A et
An praninle ohwich k poveesstis thetse-caldd Basch porsssrExatiples of kiitabid

| Lse _be. readi| ble to determne a
o126 B clhpbstion T A8 e 8% o dpr i S he
skilted yetsoe wilk Hpeviseboradiyndion dhmees isﬁi%lcﬁ@ﬂ%&xﬁt%}é 3fce
and the 20 desired result. The thickness of the
as gryuitaile BreaiEs I3pgey depepdies an i depirpdapplication and the
dedir&lREBLres, very preferably between 100 urn and 1.5
m cronetres and nost preferably 1 micronmetre, and
the thickness of the layer on the carrier side is

ka%rtﬁifcﬁge%? !)fy 1;115J %:}em garl]le?soprg@ra%?ydbe%ween 50 nm and 2 micrometres, very
preferably between 100 nm and 1.5 micrometres and most preferably 1 micrometre,
and the thickness of the layer on the carrier side is preferably between 50 nm and 2
micrometres, very preferably between 100 nm and 1.5 micrometres and most
preferably 1 micrometre. It will be apparent from the foregoing that the choice is
determined by the desired features and properties of the membrane on a carrier. If the
layer becomes too thick, the deposition takes proportionately longer, which is
economically unatiractive. If the layer is too thin, the layer provides insufficient
activity, for instance because it then has an insufficiently bomogeneous thickness over

the relevant distance range, and the layer is not strong enough. The membrane can be
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25 mcronetres, very preferably between 100 nm and

1.5 mcronetres and nost preferably 1 mcronetre. It

will he apparent fromthe foregoing that the choice
wb2005A84:6¢ M ned by the desired features and REQRELbIsRG0331

of the nmenbrane on a carrier. If the |ayer becones

too thick, the deposition takes proportionately

| onger, which is economcédkly unattractive. If the

| ayer is too thin, the layer provides insufficient 30
ofihk iaboveystatddanatenids sudde pedrahly ef 1Nt Bbhlakeronghe carrier side

i nsuffj ci.entl 0 eneous thickpess. .. the ..
TR TS P SRR A S AT D] Sy Sishy o g
a8 B8 SlknticiRE 20 B BlfuBReeARIRE WO 2005/ 105276 _

PCT/ NL2005/ 000331 22 of the above stated materials

and is preferably of Si3N4. The layer on the carrier

T8} BEmpERR, Al o g1 B R, oot aqpBsitd by
e ofar@VD aschaigeelicpiblial sadwing reabmiges, sfin TomingwnbpEiedng,
carve ayer and Lonal protectjve |ayer
vewr@%ﬁﬁymﬁ%?fto@%b@g meR e P @ RS YReThe
a@Pint3X bPihed 1o Rhed B T LSS ﬁﬁr@c&%tdleg@itea in relatively
sputtering, very preferably by neans of CVD and nost
s andaisit foosrpensiesnagnel PCVD, The advant age of these
techniques is that uniformlayers can be deposited in
relatively sinple and not too expensive manner. 10
Thb €cring FOV D" QDL IBCVID” de¥idfate Clesiig ¥pporciiBapbaitibn Mejdonw
Deposk%ion and Low Pressure Chem cal Vapour

Presge Copsical Yeneut RERASHOSs of the optional protective
| ayer is preferably 30 nmto 1 micronetre, 15 very

preferably 40 urn to 200 nm and is nost preferably

Thb dhickngss ofithe optional iprateciivie daper is pprferebly 86 nure dfrriceanegite,
rotecti whi |.£.f orm o) ' 0

ROEEhE 0 SHhlo Boufl Fpd B8 Pl al Y B b A ES O Btaver

pBdadeR (ﬂndﬁﬁlo@d’nﬁ‘gxbﬁecﬁﬁd wislegoiing afd HicBildMktakéstoa much time.

subsequent enbodi nent, the inventiqn relat?s t.o_a

ThePrertive layrean g of teiahgy estatabmalerials andes Breierally ShNer |

conprising the steps of a. depositing at |east one

el ectrical conductor in a first direction; b.

In o welrsequynt debaliméridbe inyemtics| reletes fcainetboth ucnapniachring e

ngélﬁbﬁ‘gnedénraega}ﬁe?‘,ncovrﬂl}ﬁgm% the steps of:

depositing at least one electrical conductor in a first direction;

b. covering the at least one elecirical conductor in the first direction with a
dielectric;
depositing at least one electrical conductor in a second direcfion; and

d. covering the at least one electrical conductor in the second direction with a

dielecixic.

With such a method according to the invention a network is obtained which covers the
membrane and/or the carrier. This network ensures that it is possible to determine in

both directions whether there is a fracture. This fracture can be both microscopic and
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dielectric; c. depositing at |east one electrical
conductor in a second direction; and 25 d. covering
the at least one electrical conductor in the second
wlhéBhhhn Wth a dielectric. Wth such a ngchad 2005000331
according to the invention a network is obtained
whi ch covers the nenbrane and/or the carrier. This
network ensures that it is?dossible to deternine in
30 both directions whether there is a fracture. This
nfacmseapice Taapongitiosod fhatembaromidiordrraniy: 2e0Byrenser 6
NL200E . o
Ol e AR le sy IR T S et A0 BB,
determ ned in sinple manner by an externa
peasur enment _or series of nmeasurenents. . The )
T6F Elep TR P e Brederghly cpnertef hpas CHieeRads araip tum
pRAG by FRARRARASmAnG1 il doHifo RiyES SERR Jol I pELhre used
e

with an inert and conductive layér such as gold.

ap eetgach peinisyath theguisida wadd, fooinstegcss devicerdidumsasuess the

vvoc{l ﬁ f oerrtﬂeréfet nc%lecoa dcetvljsce whi ch neasures the

RIS PG S VEF "B €t cal conductors. The

el ectrical conductors are preferably placed parall el

to the main_directions of the, 10 nenbrane gn a

Thg elepigical qonductass, arg prederablyplased praalif! & 5fnaivo<%f€r?@ons of the
. . S

AR BT, R g oot pAp KR T B ion PR RIS

tmwlks abl e as el ectrical conductors are tungsten,

al um nium and silicon, which can optionally be 15

doped in order to increase the conductivity. The

BMaﬂlPl'és of mhiledals MMEHCGIaA bS airingltl B anabhythsdgmidfdreandbly as

small er than the size of the nenhrane pﬁenings

clpstrical coppestart ot tupesiencalupiiwm gad silen. Whish sanpptipmally be
' @pggﬁ' -y between 0 inn and 500 nm
(ﬁggghpre¥era e§§ﬁ§%§%§% "nmand 300 20 nm The
t hi ckness of the conductors is preferably between 50
m a 0n re eferably betwe 00 _.and 3
hene? tin DRl e ae bl et e il B 4aivg e fe
th@RbRR SRWnELHAVTthd $8 SURE §late bdGethfthemeRblaye opdhink nd

therefore I éss suitable. Ina subsequent enbodi nent,
is prefarablebetivesm O wrand §0Q wm; mereqypiriabhibrtren ROGum and 300

rﬁ@%%%glm% ¢ the conductors is preferably between 50 nm and 500 nm, more
preferably between 200 and 300 nm. Electrical conductors which are too thin and/or

too natrow conduct the current insnfficiently and are therefore less suitable. In a
subsequent embodiment, the invention relates to the application of a membrane on a
carrier according to the invention, or obtained according to a method according to the
invention, for filiration of a fluid. I relates particularly to the filtration of a liguid, in
particular milk, fruit juice or whey.

Membranes on a carrier according to the invention are particularly suitable for the
filtration of liguids, on the one hand becanse they have an excellent and selectively
separating capacity for particles of different sizes and on the other hand because they

are easy to apply. A membrane on a carrier according to the invention is furthermore
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carrier according to the invention, or obtained
according to a nethod according to the 25 i nventi on,
for filtration of a fluid. It relates particularly to

wd BRshdshig ation of a liquid, in particular wchii2o0s000331
fruit juice or whey. Menbranes on a carrier according
to the invention are part|cularly suitable for the
filtration of |iquids, on £he one hand because they
have an excell ent and selectlvely 30 separatin

mgelpbgiter yesisint todhe penaenceof fretpres.dneddtion sughdesy gmﬂiné
oé%'iﬂé%nl;%{bﬁ D GSALER %rls %g E&ﬁg %ﬁﬁﬁcﬁl% @%%u%f £ HGHRE e

on a carrier accor I nven

cdrtiet dpeninps @ (WMOM2OBHAE 65 2 tarRCTHNh 2R SN OR0BSirier2dcomdiod to
better. resi

tant, to_t f t. .
3o Com AR P e el ARG T Wae ks ot e ofbfha
fiftdrk t@ﬁéeby@l\éaﬁﬁlgt@ sitop B RPAd ifipkdVed OREd BRI Hushiff and/or back-

i nst ance carrier openings in the nmenbrane on a

pdlsing ifigther mﬁenms@m&wel trahmmeéhe Hgedenpragpedypbetiohetier

e b 530k B aRE B AP pBELIN 1o BB
tisiefabichy adraasidy trpiegee df caphdity dtidiektionl of o Hilthgioardevios.

back- pul sing further enhances the overall filtration
since the filtration proceeds better after the

Thé HehivBfhe ofAGaRRE kechiddsd Yo B RSP iPR6K0 P hiich Strbrker than

necessary less often or for less tine, thereby
hmntofcaragswg anchepnapmpbleamestibrengsaisi the saps¢ fhptihisinepsil toa
tian deV|ge 10 The nenbrane on a carrier
§h “I"iVéntion i s moreover nuch stronger
than heretofore usual and conparabl e nenbranes in

the sense that_it is possjble to t and
Ing ehseuep) adbadinet, th%mae%qmeaﬁ?émaeﬁ@ﬁapw “iﬂhé

ni&?n\nﬁgﬂ'fe A% LSl @b rdife & tﬁpwgﬁloﬁr&\éybﬁﬁ% W {0 ardca with a

ne on a carrier according to the invention or
nmltiiodl acemtding tathedmaatior Swilt mnadulﬁreamfm staoor @iosigt af@ holder

L entlg Such a nodul an f i nst ance.con |st
in 1 igh A DT A PTe R SR R & SRl PR oF STy
aﬁﬁ%eﬁ%&ﬁhd v e a@tr@i!ﬁhieﬁlaa 'El:fé a@Pehitd ¥ of Sich argeitle is

in and renoved froma filtration device. The

et avietingly Brinasehinmamiesae PR 2 carricr it protecisdduging paprytions such

BB RS o S bR s/
meltelaéﬂjaphca‘dumah existire filoretiedleyice lvombared ot a membiage on a

nor e reaglly placed in an existing filtration device
EHHAEF "t 0 a menbrane on a

The term “module” designaies an assembly of a membrane on a carrier and for

instance a holder. This module can for instance be applied in filtration processes.

In a subsequent embodiment, the invention relates fo a method for determining
fracture in a membrane on a carrier according to the invention or obtained according
to the invention, comprising the steps of determining the degree of conductivity of the
electrical conductors; localizing a possible fracture on the basis of the information

obtained in step a).



10

15

20

25

30

carrier as such. The term "nodul e" designates an
assenbly of a nenbrane on a carrier and for 25
i nstance a holder. This nodule can for instance be
wobhlshegén filtration processes. In a subsegyarboosneesst
enbodi nent, the invention relates to a nethod for
determning fracture in a nenbrane on a carrier
according to the inventionZdr obtained according to
the invention, conprising the steps of determ ning

In Pechdiaganmer mform@*lnmml atipg foythe staterns teomeshlereng ¢reatarier
; t t :
UOELES o) AL RO BRSO Bl ASLHED B0 o b

o2 25hIOSRAl B dROIDMLARQHOEH) 3@ ther Rbpd dan Shudlbeamd@fked, such as
information relating to the state of the nmenbrane on

repap A Ferlgcemept oS g Membigng o2 PNt i on is readily
obt ai ned as al ready descri bed above. On the basis of
the thus obtained informati on optional further steps

Thainvehton iselugidedion klerbasis of theawn-lingfzéive example, which is only

h . ier. 5 Th
ORI os Marltfon T S5 A Safliont e T

non-limtative exanple, which is only intended by
way of illustration of the scope of the invention.

es 10 As starting material is taken a silicon
wafer with a dinension of 6 inches in dianeter and a
t hi ckness of 525 micronetres. Using known techni ques
fes dtariieg moferiali ik takoma silicatewafeswiilp p dineghsishiof b itchtein diameter
serves as s l.ayer . for_the Dee eactive |lop.. ,
B RO QLS CORRIeY, FStog KBCEE BERRpes 3 lagpspl silicon oxide
iaed HARhNARr deRct bs $thp lah@ fF 016 BRSp RBickve RinSTichihd dﬂ)rocess.
lie 15 between the silicon and the silicon nitride on

Thedhiskness ofifhisdavent aheti PAAE. Witer intee propest Bisclayer wal e
HoRYc BRATIR o Y 6 Rbn HARR: (2 008 Weind EffRhe it be
ayer of sili Si ride w a

[

con-ric lcon nit
sithaiekness of 1 mcronetre is applied to both sides.
20
Using Low Pressure Chemical Vapour Deposition (LPCVD) a layer of silicon-rich

silicon nitride with a thickness of 1 micrometre is applied to both sides.

On top of this layer of silicon nitride a photo-lacquer layer is applied by means of spin
coating. A. pattern representing the membrane openings is arranged in this layer with

photolithography. These are slots with a size of 2.0 x 0.8 micrometres.

A mask is now arranged on the carrier side with photographic techniques. A
framework is used which consists of 11 tracks, each 8§ mm wide with 3 mm
intermediate spacing. The carrier openings are then arranged in this framework as
follows. On the carrier side a mask is used which consists solely of round carrier

openings with a diameter of 250 micrometres.
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On top of this layer of silicon nitride a
phot o- | acquer |ayer is applied by neans of spin
coating. A pattern representing the nenbrane openings

whSedhésanged in this layer with photolitho_gw@,Ig{am,o:-”f000331

These are slots with a size of 2.0 x 0.8 micronetres.
25 A mask is now arranged on the carrier side with
phot ogr aphi ¢ techni ques. A26framework is used which
consists of 11 tracks, each 8 mMmw de with 3 nmm
Bothtiler peefbicaions spatigmeg.rel@iies togach wherop &rit thgsntiregnicioen
agrranged in this franework as follows. On the
pe&%’?&?‘ﬁ?%?"ﬁﬁm %cﬁn'ﬁ%ﬁg%‘éﬂmaﬁdg Y consists solely of
round carrier openings wth a dianmeter of 250
m crometres. 30 WD 2005/105276 PCTI NL20Q5/ 000331 26
Usisg Readtive ey Eishing (RH. this @hatorsgpilyensttemiy wansipried dpfo the
- £ 2 deSeivd rated part
mg§g§1%§@f§£€%§%ggs fr%%ﬁ?ﬂgﬁéggﬁgg@EQLbing Reacti ve
lon Etching (RIE), this photo-sensitive pattern is

trapsferred inta_ the Llicon nitride.. This.takes
U Lo herbys FdriaR OB SRRk A Rengst Reded T
thkeQUEL b AT O AR dB)far 8 tHAIdh o kiop layePEnitir@sheR Kidle. This

formed right throu%h the silicon wafer as far as the
mefhiofl eererding thethg present irention previdesdhqiilowingadvanagss:

nmet hod according to the present invention provides

the followi ng advantages: 10 a) it facilitates
apigicilitAtesshickglushitg hatbachphingef Gfe mdsbramndnriagesd i) theg

use; b) the _difference_ hefwee , .E. ,and.R. | . E.
ifnrre berWPrND - e g KL J e S PIFT: Eisipagyaly somioe
chAkS dfRhin@REMtRTed Sp RILAdREGH dtiicsboplIBRr HithbGmdersicHRg

stop Tayer w thout” underetching taking place. This
takingtpdarguBls isheciuse thedatenal etphing spepdisanych lowerrn Dol . than

DR E than 15.in R.l.E i :
R oCEt (15 P sl g Byl S BREES soting speed
P&Ea@ﬂmﬂ@ggpendicularly). In order to further increase
the strength of the 6 inch wafers for the purpose of
use, the wafer is provided with sieve tracks, in

. | ] | se 8BudeNthe
if G S et incd o, S D Ml e 10t Sofhffose Sk
wehidr éy provided sithsiesntracks) iy thiy cashé1 units, each 8 mm wide and varying

in length from 6 to 12 cm, wherein the length is determined substantially by the

position on the wafer. Between each sieve irack is a space of 3 mm. This space is used
to clamp the filter in 2 module. The sirength of the filter increases enormously due to

the combination of sieve tracks and the round carrier openings.

As a final step an LPCVD deposition with Si;N, once more takes place so as to again
provide all surface with homogeneous (3D covering process) 50 nm Si;N, so that the
inertia remains guaranteed during use. Si,N, can afier all well withstand alkaline

and/or acid cleaning.

The invention is not limited to the above outlined carrier openings, which can have a

mutually differing diameter, mutually differing shape, for instance have rectangular,
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position on the wafer. Between each sieve track is a
space of 3 nm This space is used to clanp the
filter in a nodule. The strength of the filter
woIkAfSss enornously due to the combinati oRc@fySheS st
tracks and the round carrier openings. 25 As a fina
step an LPCVD deposition with Si 3N4 once nore takes
place so as to again provi2de all surface with
honogeneous (3D covering process) 50 rim Si 3Nd so
polyadnal, reund andfor bval camiat opsnipgs adinteatiyiofkach nthevae/or mixed

Si 3N4. can after I | withstan | kal .he__an [.
et iy i e iR b RSP e bR e
frRameer Qi AlbdTeeIprodided with @Reryiskesg anifibagh Eatindiaice SB, carbon)

mutual ly differing dianeter, nutually differing
enyeigns to prventsck Aetatipaye thegaseaigarsible ovposting) 105276

PCT/ NL2005/ 000331 27 pol ygonal, round and/ or oval
carrier openings adjacently of each other and/or

Nuir keitle intvengidnanitédrio ecelgier wih peclmembtahne ldyen, k dawipr efi be
mechagni.cal stress in the carrier.. |If desired the
PRI aF DR PP Es U BB PR R 2 Tpr iy Bt =
140U shérficidl MR ACK:Ritfar CRAbBEMent 108 VIR foRfrelBat PoaMBA

crack initiation in the case of possible overl oading
bttegand Ehertpsifiaolihe Faren aroprodided Fith agasmbrage laysrandn

e

AR B e BrREd hihe SAciBm RAOXAR b

etthiéng berdidrmell ehsthe aiready pmesdnt halksin dnaypetwo hepbrahe byéar
enbodi nent, has_the feature that h the bottom and
WENG O g eppfcatife fordpyangp daa%ée“gﬁﬁmo@qﬂ\ﬁﬂﬁﬁna

SRARE SREn bAYnbraRB Stofkzanbe ik BorkitRrAioR E_k'di&ﬁas WMeadvantage
arranged in the carrier with a dry etching process

thasadesired eccomiulgipn pEpardclesdd the epenires of the satyicrsaa Sagby be

hol es ,i.n _one _or .t wo : '
R L b e R G
MEibheiayereriidithas ia diffdran fotctiomatity. Snech atarfigaationean also be
this configuration provides the advantage that .
c@ma%%xe}a@aela@e%mhy&vagewaﬁﬁw th merifran, ﬂ@ﬁ- Relatively

it Lbfer gﬁ]&'ﬁaﬁ&rﬁﬁ hilSEEDERRn 1D 2R SYEHI@SmerldlRaPNE

menbrane |l ayer can hereby act as a pre-filter for the
adiygageonsyrbe anpdied foyavlativielcimaliachins vailf € dimepsion smaller than for

Junctiqnality.. Such a confi.qur : .

it i Fod 9 alerr o £A0 8, B Ry hon
A elehbi@idiRe arsdl fetse priRefic wivtehny electrically conductive layer intended
for electrowetting of the surface, with the advantage of an improved anti-fouling

e

behaviour.
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thin carrier material with a thickness between 10 and

100 m cronetres can advantageously be applied for

relatively small chips with a dinmension snaller than

for 20 instance 5 by 5 nm since the necessary

pl asma etching tinmes are then relatively short. A

menbr ane | ayer can al so be B ovided with an

el ectrically conductive |layéer intended for

Cgﬁgﬁtromettlng of the surface, with the advantage of

nmproved anti-fouling behaviour. 28 Cains 1.

1.Devipgviee Eﬁﬁ\ﬁzisﬁ% An{Ehaas Qvﬁﬂ hifeadt dn@%.ﬁ:i‘fo@ﬁ?on Whlch is
perforation provid on a carrier body,

promidet opea chrciar body, lboﬁlywhssanlr cnmdleuow tsmrawdmdnmhvat o

ose at art o ne | ayer
wiBReG Pngne ot loabilopre T s cHRBEE RV, Sat oa ofe
pt AR ahdtas@lide M BTHANAdLALE S thomidaWIdyRr sgidl heindow in
carrier body has a rounded cross-section in-a plane
SaBthm'ﬂ&anéY hys pavuides) cross-secdice ineniann subsdandiallyparallel to
EfVIC ained in claiml, characterized in that
Sah yGEJening has a surface roughness of
smal | er than 3 mcronmetres, and in particular smaller

than 0.3 mcronetre. 10 3. Device as clained in one
2.or rrBe*eicaﬁs tlhianefdme@mnnk; chatabmed:ihahﬂd:heecra?rmgd)pening has a
att ier o .is rranged, i
sulig: EuERRa oF HRRTleBE 3 TRFoIotpd A PrdehEn daaly tan 0.3
midebsendensity of carrier openi ngs a second
part-pattern adjacent to the first part- pattern has

a second density of carrier openings, and a third

part-pattern adjacent to 15 e .secand art attern
3.has HEYIRF AC | D\PIGOT JIGES P ﬁtﬂ 3%’8%9‘%%% ﬁ%rﬁ?w:f?émﬁm’f

B R e e S U

a filsndérsity oS carrief epemig, 4 sxond pam-patidrh atjaeeritito e first part-
densi ty rane on a carrier as,clained in

PARTI e S@Fort%@nﬁ'& SoBTHE A, m@@%ﬁ%ﬁ%ﬁ)@ﬁ?@@&%ﬁﬁﬁ to
thd g%n& E&n fﬁner fihs b d&%h%ﬁ&fd@frﬁ% obeith W?féfeu?ﬁf%%

patter e pat't erns a nmost equa
deeityg istsynatier than ﬂlﬁrsbdmenylgml greater than the third density, and the

second density is preferably less than half the first density.

4. Membrane on a carrier as claimed in one or more of the foregoing claims,

characterized in that the carrier is provided with continuous elongate patterns, wherein

the patterns have an almost equal density of carrier openings.

5. Device as claimed in one or more of the foregoing claims, characterized in that
the carrier comprises single-crystalline material with preferred crystal orientation and
that the carrier comprises openings having walls with directions substantially differing

from the preferred crystal orientation.

6. Device as claimed in one or more of the claims 14, characterized in that the

carrier is manufactured from polycrystalline silicon.
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5. Device as clainmed in one or nore of the foregoing
clains, characterized in that the carrier conprises
single-crystalline material with preferred crystal

w8hdBRRALL On and 25 that the carrier conpri $@§/mwi2005/000331
openi ngs having walls with directions substantially
differing fromthe preferred crystal orientation. 6.
Device as clained in one oZ%re of the clains 1-4,
characterized in that the carrier is manufactured

7f r onDpuicy ey slsitgd fin ore @inhdre ohthe WoegOQs¢laioBpdtBracterized in that

Q

PCT/ NL20Q5] 00033 29 7. Device_as, ¢l aj in on
oG o Rie TP Qb8 gt P Bt BT Bep i e
sigfite Of tHIRERieqfor hide MRsitive efpetif@ocaidhitve tRREIAE RYMIV@Re said

substantially perpendicular to the surface of the

fier, or have a positive tapering or a negative
tapering relative to said surface. 5 8. Device as
claimed in one or nore of the foregoing clains,
8char Betiee aydeimied it tuat or mdre ofrtheiforsgang daiprsi ehesacterized in that

nunber of nenbrane f.el ds ich tranged mut ua
QB cPRBPLE RabeE of P SaLds proic AR rone Py
offSet a0 wherelid Rk fcd irbBsF OheabRke fibldaavw 6 twig 6mas geater
of one or nore carrier openings correspondi ng .
thanarsappeeprealqf age ODEQTEETIES OPPHNSFCATRIPOBHBS Beravdthe of
the foregoing clainms, characterized in that the

carrier opening is provided just bel ow the nenbrane

owi t hDevicd ps tamiedgn encoossre of detibmgoing tletms, shasdwtanizedmetbat
to fifty tines, and.preferably t to.ten tinmes, a
the<guter OBENiDE BrrrosRoss 1B PFIOR o SR e v b IR s
sEMRY -which 1% BbodPBHE RS fRStirE s hitBshefePabB oMb %an times, a cross-
characterized in that a flow resi stance of the

sediioniof p capientpegingdocatsd furterg®ay.o a hundred and
preferably ten to fifty tinmes lower than a flow

resi stance of the corresponding nenbrane field. 20
101l. Dewicees slaingdddh oRin O chareetedizedinrbat afflowhesiftasegdilng

claims, characterized in that the nenhrane, and,the
CATAIEF PRANING 1S 2p0RE VﬁPOoi(j‘il Py ﬁ%ﬁ%“ﬂ?@ fqwer than 2
RPSSah&Fof the corresponding membrane field.

11.  Device as claimed in one or more of the foregoing claims, characterized in that
the membrane and the carrier are each provided with a chemically inert protective

layer, preferably with a thickness between 1 and 350 nanometres.

12.  Device as claimed in claim 11, characterized in that the chemically inert

protective layer is hydrophilic.

13. Device as claimed in one or more of the claims 1-7, characterized in that the
carrier is provided on two sides with a membrane, each with at least one membrane

opening.
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| ayer, preferably with a thickness between 1 and 350
nanonetres. 12. Device as clained in claim11,
characterized in that the chemcally inert 25
\N@E&%ﬁ&&hye layer is hydrophilic. 13. Devicepagni.2005/000331
claimed in one or nore of the clains 1-7,
characterized in that the carrier is provided on two
sides with a menmbrane, eacB0with at |east one
menbrane opening. 30 WO 20051105276
1$CT1Revigess1d008E in omrmore péihe @@easnwlemte@araﬁte@ﬁed igrthat
nore f n r
S 2 eI P o SRR A
dﬁmﬁdﬂxtor enclosed by a dlelectrlc. 5 15. Device as
claimed in claim14, characterized in that the
menbrane is provided wth at | east one electrica
0 NAYELRE 2d Haithelilif Slaindh 4, 8Bhrh QB AQGn Bt 1h8 BRINIPAR is provided
el ectrical conductor in a second, different
vsdthraé dmitome clbgtriclapndwestacnp fist ﬁinrgcban mehifrleasbormrelectrical
ca char t d |n that the carrier is 10
cﬁW%W%ﬁgﬁaﬁF? ggﬁf?ﬁ E4° eve tracks. 17. Method for
manuf acturing a nenbrane on a carrier, conprising the
steps of a. providing a nenbrane on a first suge of,
Ifhe &sViceepmpRiHREH Fang 1 p catgiep ¢hagerierized inthathe carrier is
for etching; b. etching a
I%%@@%ﬁﬁﬁéﬂﬁ?ﬁ&ﬁggsgéﬂ-%%’etching on the second side
of the carrier, and c. etching the pattern obtained

5 ST RN ot 5 Pt e

on a carrier, conprising the steps of a. prOV|d|ng a
carrier; 25 b. arrangi ng a_ nmenbrane,  on a nmenb

& de PeFvidinga mgmbrase-on adirstaide grergreier Ve Caélﬁefas provided
carrloe1 s%goqxgmdgmﬁfiﬂ?&'f&getﬁﬂ% exposi ng a mask on the

nenbran

b. etching a pattern in the layer for etching on the second side of the carrier, and

c. etching the pattern obtained in step b) through the core of the cartier up to the

membrane.
18.  Method for manufacturing 2 membrane on a carrier, comprising the steps of '

providing a carrier;

S

arranging a membrane on a membrane side of the carzier;

arranging a layer on a carrier side;

P

arranging and exposing a mask on the membrane side;
etching the membrane on the membrane side;
arranging and exposing a mask on the carrier side;

etching a pattern in the layer on the carrier side;

@ e o

etching through this pattern up to the membrane on the membrane side.



e. etching the nenbrane on the nmenbrane side; f.
arrangi ng and exposing a nmask on the carrier side;
30 g. etching a pattern in the layer on the carrier
side; h. etching through this pattern up to the
menbrane on the nenbrane side. 31 19. Method for
manuf acturing a nenbrane on A carrier as clained in
claim17, wherein before s?ep b) an i nternedi ate

h
ST AL BB LRl B i 17
Wﬁ&éﬁ%@fsteﬁ)t BPah IntSf@Riate e 1%15'1%?1&8 lthe membrane side of the

manuf act uri ng ‘a nenbrane on a car as clainmed in

caaiey, @f whith intetnaddinte lagei e ewdhirigethrovgh pif elep & tvops.| ayer
i s deposited on both sides of the nenbrane and on
the carrier. 21. Application of a nenbrane on a

20 R Dok STk Loy e

claimsalVy19Qfwhdnein @l protestivte 1az6r is deposifed|dnrwith aileo bf &16 membrane
fluid. 22., Application as clained in claim2l,

et f | ui d conprises a dairy beverage, in
particular mlk, wherein for filtering of
m cro- organi snms an average nenbrane opening of 0.5 -

21, 0 ApblidatiorbofCh Meaibearet sies chisicBpptihitbd mcwqyfdfltﬁeeﬂmm1 16
of fat an average nenbrane opening of 0.5 - 3.0 x 1.

or-obained aecerding & any Al theomethors a p eﬁ in mm@%ﬂlﬁ@lsgms 17 20,
f 0.05-0.2 x O. t
fogpgﬁlﬁ%?%@f”' 0 _ X mcrometre is

| e provided vvlth a merrbrane on a
carrier as claimed in any of the clains 1-16 or
obt ai ned according to any of the nethods as clai ned

22| n ahyplishtierhes @llaamerd n7claipp. 232 wherein Nesvibiuich eomprises a dairy

carrler gﬁgg@ egﬁ%ﬁgﬁfpﬁgﬁ@%n @%?5%£§#£§@%ayzwemge

dﬁ&ﬁﬁbﬁﬂm GTQLI B0 Q- ?W@M%@ﬂ%&@ ﬁﬁﬁmmn
mcl ai ne |ng21ny of the clains 1-16 éra%%{eg? ned gotfal

anawn@ﬁmmmyhammnynmgqﬂﬁénéﬂhb@@—dﬂmﬂmmmmﬂaaaméﬁyﬁMﬁmgof

prgtgms a lmae!m rax%e? opzeérlnng e 6'5 %)I ob Otlhfnﬁct:r% etre 1s apphied.

23.  Module provided with a membrane on a carrier as claimed in any of the claims

1-16 or obtained according to any of the methods as claimed in any of the claims 17-
22.



a. determning the degree of conductivity of the

el ectrical conductors; b. localizing a possible
fracture on the basis of the informati on obtained in
step a). : :

32

24, Membrane on a carrier manufactured according to the method as claimed in

any of the claims 17-20.

25.  Method for determining fracture in a membrane on a carrier as claimed in any
of the claims 1-16 or obtained according to any of the methods as claimed in any

of the claims 17-24, comprising the steps of

a. determining the degree of conductivity of the electrical conductors;

b. localizing a possible fracture on the basis of the information obtained in step

a).



