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w0 edoatie7¢ o a devi ce,

Device with a nenbrane on a carrier, as well as a

nmet hod for manufacturing such a nmenbrane The invention

in particular for filtraPCDNL2I05/000331
l'iquids, conprising a nenbrane on a carrier. The
invention also relates to a nmethod for manufacturing a
device with a nmenbrane on alcarrier. The invention
further relates to application of a device with a

Devppwitha wambrang on a canden asivel as @ mefbof fgemanyfaciaring

Sllv(\;gll as,L.o a nodul e conprising such a nenbrane on a
A PEPPT % i nvention also relates to a nethod for

determining fracture in such a nmenbrane on a carrier.

A filtration nmenbrane is known from Amerjcan patent US
Tls: ingentnaelatryite a deviee, an pamicalentir dnatiorgiliqyids, eomprising a

nepbrane with nbr ane. openi ngs. ,Thes rane .
R afatribr TN R 20T 0B A% 10 RSP B Sragmaige o
ddVide Wil h hRenbraideon BERFANTHE 8iveRSorl RitiBLreRitesd RPFlidatibA of a

of a thin layer on a carrier by neans of for instance

deyiesuitlah membagrsuon ajequaern accendingrtodyt inversion; asgvell as to a module
Per f or atiﬁns are then rradeﬁl;ln the {.hus for rrted thod &

CORGHSTIEN ASPERER ST & “HYHrd A4 GPUIRY BliP RgY 1o mygthod for

ddtéhieRb FeMrSineRich hindnorbil s EarfibAt €d that such a
nmenbrane can serve as a carrier for the deposition of

a separating layer, for instance for ultrafiltration,

AR AP oS Ak P BT B2 tion
mBhB¥nd REmptitdy Labhib@he AR@NHhEHBrala¥pdEng. TheBhdhbrane
greater than that of the nenbrane openings in the

opeairigsdnes a poretsive of iSme (masmetes) yo 60 mieronmistran d heanembrane
int d c. he .menb i S, t .t

carhe (PERSE R SreaNEae o B IBRT HE REIEOY eper & BEEPaPH:

sti@bleNapo i Rpb & HAs Eodtﬁ?.hpé’iﬁ%ﬁiods%thbﬂ B¥d8irEthe thus

mechani cal |y weak. The wal's of the carrier openings
foofmed neentbnare, foyimtahcabyrimeangotetching rfercolithogaphy step. It is

L L b e Y S e L o
e i ks S
this Anerican patent.
If a carrier is present, this carrier can be etched away completely or be provided with
carrier openings having a diameter greater than that of the membrane openings in the
membrane. In the first case only the membrane remains, in the second case the

membrane is supported by the carrier.

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.
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This nmeans that in the case of nechanical |oad
possi bly present fracture lines can easily lead to
wo e@stion2es of the carrier, and thus of the filtPEr/NDED05/000331
menbrane. Al though it is further possible with the
techni ques known at the tine of this Anerican patent
to etch a pattern in the outer part of a carrier or in
a layer applied thereto, etching of this pattern

Altheeghyt is fvathecrossible vaith theltechaiqnes knewmat the Huisadikleis American

' t hese N it js-for.instan not . possi bl e,
pihla ES A CAY B e par L Gl NG el Riny B RS0
efchinildif $his paipee throdethe tadien nthits 415K 6EAdt dRsviadkdT8R#h fHeSe

phenonenon known to the skilled person wherein etching

techniggesit icder insanee retpostilbler onhardlnyerto prayentamndgretching see

coat. IThe. underl vin tructure is.hereb
AR o Fis RS P Slie S HbiFaPy RER e phepomency known
td the skilie@ parssh Whefih &30} takies phédlnd@h§hote&iveI St 8ich A
anlsotroglc etchi ng technique is used, round or al nost

lacgqugipoatal he vndeskying sigstuse is hergbyomindenimgallyrfEectediadysrsely.
directions after all determne the preferred etching
directions in this case, whereby di anond-shaped

FaAhdribe, AP EHRI AGSa Sli€ord mﬁp(}ﬁ&gmb] Whfeplsusad 864 ArPRRdtRAPic
Each carrier opening i C oes not run substantially

etchingitethniqugris weed, toasd phalnfogt tovad catrignppaskngslazg nattebtained.

o hrough such rrier.,opening is.further . _.
Th YOS et ot Rty BB ihind frotfes gy case,
vdl‘i@fé’@%r Ansorddayhl éa!ﬁ’iérmpénikfﬁs re fordn &AL VhRALLE Alsd Gpering. Each
nonitor the integrity of the nenbrane and/or carrier
cytkiehopeninigivkich dpes g rathsbptantaltyt stawghit furthed bas the furtter s

ol T B P B ook PSP L SRR Hifspgoor s
p8&AE Aithdhd BltfahiSn HRentbrdm3 Ohfediaigs ud 5,7535,01;41;%4&1& o Rfhitor

possi ble to nonitor the action in respect o or
theristegrityeofith¢ membrame aed/or cirdacyithout imiegnptsgtpe production in a
fractures...An object of th resent inveption it to .
i T 3 disPuRER T s et ! GTPAgtE HRRFASPD of fodiydsvice.
to achieve the intended object, a nenbrane on a

carrier of the type stated in the preanble has the
Widatuchea membrade agpotding toethe WSef 753014 patenttitie fiardhiar inet possible
openj ng, has, a .rounded _crass-sect.i on. rprisingly, it
taeTTahe peitRdn FRRECkOf %Weste%ﬁerﬁlgﬁﬁ%éﬁp 8y #psl/icioscopic
shaypded crosssection

An object of the present invention it to provide a strengthened membrane on a carrier.

In order to achieve the intended object, a membrane on a carrier of the type stated in
the preamble has the feature according to the invention that the carrier opening has a

rounded cross-section.

Surprisingly, it has been found that if the carrier openings have a rounded cross-
section an improved mechanical strength is obtained. If the rounding has a radius of

curvature greater than 3 micrometres and preferably greater than 5 micrometres, the
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an i nproved nechanical strength is obtained. If the

roundi ng has a radius of curvature greater than 3
wor@soners es and preferably greater than 5 m cPONNLR@®S/P00331

t hemechani cal strength of the nenbrane can then

i ncrease by nore than 50% conpared to carrier openings

in which there are local inperfections or edges with a

smal l er radius of curvature. This strength can

meohamigat ingrigih oéthe memduared-an fhanaerepse byrhougythanySQ% sompared

carrier openings. Wi.th a very.|low.surface rou ess Of
€ SpefRER I hich e B d S0l ipBRt R B edaPe P e Ramelle
rddRROFRu aflir ' B @Bth WARLERMInGIPEintRhiddaHRG Vyentbdying
| arge nmeasure prevented. |f the surface roughness is
thereatriesoperings Withiageonewrsesface toughnesh afinaller dtandrmidnometres,
then | oved.by.a m._ni num gof about. 30%. At .a. surface
A prraalen sgler e 3 gmiromelresuberey eragk musiatiop it dlaree
mMsiide BicREaegn of 80% The nechani cal strength is
determ ned by clanping and then | oadi ng the nmenbrane
wWth carrier relatively uniformy and herein

i Bt rofieheRas Suniie BB R RRe ferherega(Rlengn is then
inpr8VRESy ARflnidhR OF kg 50 AATRSRRRAG R oW} i DS

provided wth a nunber of parallel support bars. e
nui¢retetresy it i impirocred by a siigienuh of B@Yoc Bhe mechanpahstrapgthi i

SHAESEA Y Bl 15 TET R ARE bR b S4B AL
uRitSHLY lelxﬁ h&@inqetélﬂﬁlqiﬁgme' Bfiurk Prélsgbr i buted as

optimally as possible. A particular enbodinment with a
hi gh nmechani cal | oad-bearing capacity has the feature

t hat attern of carrier openings is arranged in the
Feraﬁlﬁagwe grRltrationRs the myembEinG S o e opal Slompse and!
s%g)j@ﬁb& h Qﬁ‘leﬁﬁﬁéfﬂe%okfé? WHidGs gr&/i@eﬂw a Hﬁﬂ'ﬁbé%fél support

acent to the first partpattern has a [ess Hhi
bale{Bhd distaibutien andethe sfze of thgcarren dpenihgd indhgeartienatther n
adj acent_to thsggfecond part-pattern has ry low o

megibgaedelaliveto i syppprt &a’é?ﬂnnbfsdeﬁlrpdg bg eptiq%%?\ég & st fh@érfress
. i t T b ] y i t h t
SEIERRER I LnsRd Kbl BRFRGRDS, AR i POUt

carrier is also reduced. Density is here understood to

mean a neasure for the open surface area of openi ngs
A parii@laggmftpdimeny with ahigh gqeghanical load-bearing capacﬁy has t%e feature

that a pattern of carrier openings is arranged in the carrier such that a first part-pattern
has a high density of carrier openings, a second part-pattern adjacent to the first part-
pattern has a less high density of carrier openings, and a third part-pattern adjacent to
the second part-pattern has a very low or no density 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
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surface area. The density in the second part-pattern
is preferably less than half the density in the first

w@arsApRre er n. The mechani cal strength can t huRCHaL2005/000331

i mproved by a mnimumof 30% In another enbodi nent

the density of carrier openings is not nodified in

stepwi se manner per part-aréa but this density varies

snmoothly in order todistribute the nechanical stress
dlbtmbmtthp meshagatal stgess ﬂouéémp lag welltae presiblasthe aleckanieah str¢ngth

ein roved i mum of 50% It has been
hﬁfr%f}'ﬁl%f‘){ | %‘i"%f @H}fﬂ%@fsﬁ‘ﬂﬁ.i ficantly greater
mechani cal strength (>20% is already obtained by
providing the carrier with continuous el ongate sieve

It hagleden. fownd snrphisingly st disigoificantly gredtey imsehapfical ktzentgfipe-20%)

d t th f h t he, f
is BBy Rl e G catriss anihicoRr TR cloRgRie a1 pclss A
fubtheVérdbstiitieht o GO R WP R tSHEMSel 'i@ﬂié%rea@?d’l& HHAHGYR Has the
here understood to nmean that the sieve tracks are not

featmr@achphw tothe praserit isteatioe thet thepermisr dcprdvided with continuous
eni n

s PR Gt oest - Boteridirgtoha o en % B isskareghs et
infupt&Iby for BRIACE %ﬁpﬁla%@ﬁérﬁéﬂ%lﬂﬁﬁl 1B&%ebf, 8 wildhhoSifier

si eve patterns, out too much surface area
opremiregs aregresamti dixdraf strength dortbe umimbirariet ey tha garaieplsi abétinaiby

bs ent object, af t re nventj on to
g BB Soner Bt lows Reis PARRRIAR® Pk SO aih ¢ h

refR@liRg ﬁﬂ@s‘%li'f&gth%&hélq{lteﬁﬂg abpliddBohntegrity of the
nmenbrane on a carrier. Surprisingly, it has now been

found that such a menbrane on a carrier can be

obﬁained % CF ﬁé}dln i.t wi.th. at |least an electrical .

é RFqEEEIq © 9“@\98&“ bsotg’ﬁr%‘fl Cey e 4 gpencr
W%ﬁhggé oR/YdeafWﬂH‘ﬁleﬁH%r@t‘l{\lﬁf}%rﬁé_}ﬁﬁ)rﬁ?w’f Wik 1n{e{%r1 At the membrane

tion process itse e present
ol hexreibnre rel ates to a nenbrane on a carrier mhlch S
provided with at | east one electrical conductor, with
which the integrity of the nmenbrane as well as the

S‘%%?gglt’?& htag' fo gggﬂ)ﬂﬁd Gy S\R‘fl m%%%'hg %nvéf' %g—gblftcan bef' obtained

a production process tter

by pioaififigy/it wiithl dt2@dst anel edtrigyl eondictarnlt éojhdreiyeevien poskilsle to

better controll ed
monitor the integrity of the membrane on a carrier in the production process itself.

The present invention therefore relates to a membrane on a carrier which is provided
with at least one electrical conductor, with which the integrity of the membrane as
well as the action of the membrane can be monitored without disrupting a production

process.

A better degree of capacity utilization of production equipment and a better controlled

action of the membrane are for instance hereby obtained.

A subsequent object of the present invention is to provide a method for manufacturing

a strengthened membrane on a carrier.
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action of the nenbrane are for instance hereby
obt ai ned. A subsequent object of the present invention

w0 goosa0reovi de a net hod for manufacturing a  PCT/NL2005/000331

strengt hened nenbrane on a carrier.lt has now been

found, surprisingly, that by first etching a pattern

in a second side of a carrier or in the |ayer applied
thereto, and etching this through in a subsequent
Itdagpow baen foelnd,oqmleprﬁsi@y,ethzé btytﬁrsti etdhdngvhpatter évaesegond side of a

desired size, out, t he ve
AR R SBF i AmRRLtorpi, ot EbiE s VR TP Bptsten
cdrBLRSRAineS aft SRS WhRE h‘é{%‘éﬂ ﬁ@s%a iZ8OdpHE Eh PrafEiHY Willfout
on a carrler A nmenbrane on a carrier according to the
thersbevet inentiorsdplarybacks. ditieypresenttiniingion gherefoes feldtes tatinpethod
of a fluid, ug]hgartl cul ar of liquids, since it has on

for panyfas g S SIETRRG R AERITITe | ecti vel y separat i ng

capacity for particles of different sizes and can on
the other hand be applied easily. A menbrane on a
Acaembsane an acartien gcd:omding eo the rerenfiomis mrtaduhatydustablalfemthe

artic Ly .suitabl e he, separatign of paétlcle
ﬁmﬁn@?ﬁ%?%m pastislar o igpidsa sincerihhas gn s cne HBRC g frosllent
af/ ?éﬂeckﬁ@elg@ée?%ﬁ% éa%‘ﬁ&ﬂﬁfo tiBQs bP@ ARRAP5iB8EMd ddn on the other

serles peC|f|c si ze range can al so
hinel tseqppiiad edbilyi Ahnetmbranemba amesr acmosiaamg ®sheinvertorsisof

f

oSt on A TR o 8 Cor el Bee Rt LS
i g ?“ﬁﬁ% n}%al}gt d&f&{ﬁrervgﬂ §1rﬂéro(f&fiﬁ&ﬁl&e§sm Tmosmbﬁlbf‘anes in series.
] I ca se for

vant age I nst ance the
Pmmnhsanﬁ11mpamﬁunu3nn@ﬁmmnab¢bmeq@sﬁmmthHa@sn&nbmnﬁnn
repl acenent. This inproves the degree of capacity
sgriss by ;egang A Bactipngtiftess device. A signifi cant
advant age of fewer fractures is noreover that a
separation continues to proceed nuch nore
Ahosmgene ot sl carridtiacaiding it®the itmbioh &sSmofeoudr macholeatisr sble to
conpared to usual filters. The inventors believe this

wiithstand thepcyirense of Fretusstdlifis vieaifieqnt edvasagerhecause for
i nﬁa‘ﬁ@é ﬁl%qner%\faﬂg 0}1 9 c&rﬁ?ﬁéﬂeﬁfﬁ@eds h %s (ﬁfegﬁ (%pl@(!ein%nt

menbr ane o en ngs 1n car

Thizvemipesvies aied fcz»a€ dlt@lutlﬁzamdjfrag)r@@si bevicenwedighificant
can al so be backfl ushed and/ or back-pul sed nore easi|

y
advaninge of feveer dragBires is maseayer (abs appration gantiges o proceed much

more homogeneously. In addition, much less fouling occurs compared to usual filters.
The inventors believe this is caused by the thin and smooth surface of the membrane.
Owing to a particular design of inter alia the membrane openings in the membrane on
a carrier, the membrane on a carrier according to the invention can also be back-
flushed and/or back-pulsed more easily compared to other filters, whereby cleaning is
simplified and improved. This back-flushing and/or back-pulsing further enhances
general filtration because 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 is lost.
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sinmplified and inproved. This back-flushing and/or

back- pul si ng further enhances general filtration
whewanse7¢ he filtrati on proceeds better after PCTND200§000331

and back-flushi ng and/ or back-pul sing are necessary

| ess often or for less tine, so that for instance |ess

process time is |ost. The merfbrane on a carrier

according to the invention is furthernore much
The mepgeanconarranisrecairding to thedhvention dofiphermere much stronger

menbr s, . In the sense that. it is possible ta .
o PR sl FedPRRbiseubpbes. TP Shise i i gossivle o
wiBfeftbiu6h Sfe@RPpRs&léOn of an exanple of a membrane on

a carrier. Figure 1 describes a nenbrane 13 provi ded

wi th menbrane openings 14 and a carrier 11 which is

covered on t sides with an.extra layer 12, wherein .
FiEsch SbsR e B R oot Py PRTRLS P Ee opdygprer.
Fibdrd Bddsefibdststhaiib@nd 15 g&ﬁdeq @tﬁ%mﬂrﬁié‘ﬂpeﬂi%tgé $4 64 a carrier

Instance a layer of Si2, layer 11 is in"that case
1cwhirhas toveeed3im tversdesSvitls amexten layerrl 2opbetieglayer 3han be an

carrjer. Layer 12 is atherw.se not strictl ecessar
ol e R oot B U ate AdaisEe Shlg rera 2 s for
n$RABYSa Ry&CITHIOBL, 1£ycf | P $SmIBA AR rPdtalfing SITRAA 35k Ea carrier

menbraneé on a Carrier. The carrier is now provi ded
omsinittg iatheckarien baydr 12 ¢gupthedvide noflsirsctlymecéssarylandicarebe bmitted
. two etc&%n% steps instead of one. The underside is
NAPPHEL G ©F°an et ching technique (DRI E) other than the

upper side (isotropic wet chem cal through the

menbrane) (see below for detail). An advantage is that
Figuree] sttoiwsel sehématgecrassesentiondf Seonsparable memdtrae e a carrier. The

remai ns, whi.ch results_ in a _stronger. wafer, while as
CHEHS B aevidel itk an addind e - AR phiaur Py tve
etbRRL B insfHR o Porke. TS uRAGSAS & AR MO ERinE BARNe

abolt one to fifty tinmes the cross-section of carrier
(D) iottgr flfan thengpper sitle (@birgpit wet tlentiedl thirongls the thémbrane) (see

i aneter Qf carrier qpening. 15 can al so be ¢chosen so .

b@%&& daiaiD. pp a@‘éﬂ%ﬁ%%er%ﬁé‘F 9rq1?tmefy lerge Ayt of Pr-epiermaterial

c , i :
i L e T e
arthes poskiby i dedlized!iChp 2Nhieasfal cdodsrsestici whick cad be atsout ene to fifty

.opening 15 is preferably ten to fifty times |ower than
tipppthe|cEREsPeiontof faEieh PPERing F & fad prefegblywo to ten times. The

diameter of carrier opening 15 can also be chosen so small that it can strongly limit
the liquid flow in the case the membrane has defects, wherein non-filtered liquid 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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Figure 3 shows a schematic top view of an exanple of a
menbrane on a carrier, such as that of figure 2. The

w@a0osi1es276 s provi ded with carrier openi ngs 31.PJHNL2005/000331

rectangul ar nmenbrane fields 30 are arranged nutual ly
of fset and have a dinension of for instance 250 by
2500 micronetres. The round 7openings 31 in the carrier
have a di ameter of 200 m cronetre, while the nutual
a Wirgst effective Altdionsarfacepecd in gbtaBiedi ‘Sheisurfage sremobdthegpembrane

i,Cronetr.es ich greatl nhances the nmechani cal
A FRGTHT DY Gofr Reo R B S Fe DR ER e atce of the
oﬁeiniﬂ althOtmayy face area is obtained. The surface area
of t

e menbrane field is preferably two to twenty
times greater than the cross-sectional area of the

I ' int ier. Fi 4 sh ti .
FigBie, b GIeBRmEsE Gy EvaRt & SHeRBIAa TBFOreBaPh f gprrier
sueHGE 1188 of RBtreQl Th S48 it proViGedRith Citict §pefﬂ§r§g‘é'1@?ﬁoﬁ’ﬂ #iBh

carrier opénings 15. For “a hi gh nechani ca
mkdeaidabiadhgadapepatiyy the densiyif cyrrief openingsas vapehymgiecting

is varjed selecting different sjzes 4 for. carrier
diglesmt figes ‘i@(% émaffﬁn%é&ﬂtlém@r RI-PA%CTI A, 4%4.% th’f‘ﬁ ¢ centre-
tog&mre ‘?ﬁs‘?zinc% QR F el %:&g%ﬂgso&ge%h'{i?c&ﬁ &, 102 haIBREY. 198 stress

oes not change, or he stress distribution
diefributien ofitheicarriet am heretgblye drginniped. Glesdo s@hmsEbard6 the density

pport bar 46 the density of the carrier openings, s
o GoasT PaenieRadt S OHBCONES e ePBdIF 5 SOpHBRGE s, the
eS| f SRlhiLr openings becones
dﬁ?gigﬁﬂé% par?P%:%?%rb&e: gdlﬁll%é%t of a nenbrane on a
carrier with a high nechani cal | oadbearing capacity

has. the feature that a pattern of caryier _openings is
Agnartigha erabodipent of p Pestbraiscd 4 stieLvith @%ﬂb‘ﬁ?&aﬁﬁﬂ lopdy

. i . ¢ . . _
bR o fnd 1045 0T o (el B caRREDpORes B 5R0RNGR e
caribessh gyl flanaittpattein 42ekasiadtiglo pasitn 9§ carsiadopenirgsy dsecond
part-pattern 44 adjacent to the second part-pattern
pHtgatiery 43 ypdiagent &e thedirstanstpaitens hasay lessdhigly density 9§ carmpr
o5, b £t ER L GhEAM EinE UbhShat Rl BILE 905 low
o HéhsitP of Bartibopeaings,ah okder 8 sSlampahe arthbririeguittecdsrier in a

shows a variant of the exanple sketched in figure 4.
membsangdioldes vifhoptdamageigad wherein mechanical stress build-up in the

cartier is also reduced.

Figure 5 shows a variant of the example sketched 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 centre-to-centre 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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stress distribution in the carrier, in this figure it
is not the size 4 1 of the carrier openings which is
wQ ar05a052760ut the centre-to-centre di stance 45 PET/Ne2N05/000331
the carrier openings. This has the advantage that the
etchi ng process used, which is optim zed for the
di aneter (a larger hole etchHes nore rapidly), proceeds
uniformy over the carrier. In a first enbodi nent, the
Theitesmt nmbranedtie sndasstaodriortheaarrelaper whichisrirevidedwithi n

the carrier i rovided wth.conti [ .
SR DTS (TR MRBRTE RESTE 4T BIEOY WH T FeRRctt sie,
A 8hd Yhip6 NA inSenitirad SR oNdibtbFABARERLpABRAlI Y WDosittddne

nmenbr ane openings are highly uniformin respect of

catize Suiigpe materthlsfoa fie. ménbrenbargrfer ivatancuineigenicefr ceramic
mat eri al tiaqpally deposited on a.carrier. Suitable .

chaeatr st o S Fubabalicod oatfeo Fs i siiten SEEide

sifitide€ afithiha CATIBARENER A8 HidknBSiudl dxid) BhrofRlRQRides tilan i
oxide, silicon nitride, silicon oxynitride, suicides,

omideytitas pnzoxyndride; titaind ejtride gnd gittium darids-cappeoorides. A
oxide, tjitanium oxj.de, tjitani umoxynitride, .titanju

mgtal Pr sy PRt P R B oD, Tickelsteel grlerro-

a%?yé E&Jaltéwm%lh iﬁng A it @A a1s8 Db SseBad HEfbraglh Erfé'?@riég]The

st eel’, erro alloy, tantalum alum nium an
nientbamielam pagfembldb e silken cabidesriardiansombtike cabon (IMC or SP5)

nmenbr,an a r ef er abl e of si]Jjicon carbjide or a
Py HghoE mepebloeds o meagible S0 158 iianes § mettiwate
i Calo - ossi ble than for instance a

RESCA R D

ayer o icon nitride is applied. Another
enbodi nent has the feature that the nenbrane is
emcally inert, preferah

i ded with | . _
A%ﬁxveéﬁﬁbpge}eabﬁasﬁﬂafqaa%ﬂzat%@?%@@%%@Wﬂ%%b Richerpically

i ekt abl P XS tronfltic pddlO A of il BHEE A BB IABOMIE, or
af irv@gdni gytrenel as dtahivbd dreide, padki dr atailyconl cadtide. Gale nyembrane
conductive, whereby it s _possihble during, fi Ii_lrati.on
apdey Eoating 1ayes sfivrgerrsels gctrigally; q@@d\lcggfﬁew erely 1§18 o

PR BuAL b n JEo B SH9E0R St b ey oromov
féuing T Mig@dsscitehis tafer 1spacfeabl) buoweanh@ukb3Hananbnetres,

t hi ck, whereby the menbrane_openi ngs becone too small.
sufficient for prolonged chemical load and not unnecessarily thick, whereby the

membrane openings become too small.

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 titanium oxide or
chromium oxide or other suitable oxide or nitride layer can for instance also be

applied as etch stop layer.
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The carrier and the nmenbrane can be conposed of
different materials and can, if desired, also be
w@e@silokeds wi th an i nternedi ate | ayer such as fBCT/NL2005/000331
i nstance silicon oxide to inprove the nechanica
properties of the nenbrane |ayer, or to protect the
menbrane | ayer fromfor instance a reactive ion plasm
during etching of the carrier openings in the carrier.
There trednl fat nef hamolimiatiahs ta theathpiceloif g materaliofi mnestitdenes The
chr.om um oxi.de or other suifable oxide or nitride .
P RPOREH (RUHEORS 8168 ST BPBee R TeraaBleck A £ gpyier
Tfliﬁ)ﬁfe‘éns-r Tt £nRbBrddd 2haGlcalt Rl nfRIYe sifitiady 8iebted td\8ach other
choice of a material of a menbrane. The nost inportant
by ¢hentiedl oo physaradboding. 4 hiecdnrapienatlyshe dvbieyodrppmiephsof an
.Wth a carrier. This nean hat a, rane and a.. . .
infegegiate TairS A paeraipns @Pﬁﬁ}ﬂ%&ﬁﬂﬁ@% e hoSgARplifgion, i
PR ol £l hBANAIY Shert A SrefehRd GRké:RM 8
lngéfgc |evedb f)neans of an in?efﬁedﬂgfe layer. A
membtanaichowister filicompitridecbesaisealflaeelhvely sinkpde Branner of
application, it nust for instance be non-toxic and
depraning and ghemisalineriess-of erred naterial for a nmenbrane
is however silicon nitride because of a relatively
si npl e manner of depositing and chem cal inertness.
THherh écamried adesigantes desugmatvas claissttendeduo supgpnrthnmiesbrane.
i ntended to support a nenbrane. Particularly the .
ParticHary thg m?fi‘é'b‘éﬁltnf@%er%?s "afr yTBABPLIAe 2tk f‘%’é(rlé’@&o"ed’ without
| i t rties being too adversely
0"3%%@“3?5 %Ié@@?ﬁd?éﬂé&?él@ﬁ%?ﬁm l'y connected to the
menbrane, for instance by depositing the nmenbrane on
the carrier. Suitable materials for the carrier of tﬁe
Theasrigris nevmallycconneeied todhe pembganeo o iestanss Sdeppsitingthe
e abl . : C ami
R e ERHE SRHTL pl MR itk LPMembranc on
catibi £%06rding tdahe Hivkhticinara pteférdisly compbssdrofdangrgaric brlecramic
silicon carbide, suicides, alumna, zirconiuym oxi dg, .
corapnesisuRxanplashereol sasiliconcahen, siliconnxids silicga nitride, silicon
titani um oxynitki da: ' [ bLri . .
o PRI AR SRS, . AR b8 enerium exidy
ciRehiiat ioile, titaBist efide ghdumsixlyiigtide Aidrtitahium nittldekall yttrium-

steel, a ferro-alloy, tantalum alumniumand tjtani um
barinmn-gppprer paides. A metal or an alloy with palladium, tungsten, gold, silver,

chromium, nickel, steel, a ferro-alloy, tantalum, aluminium and titanium can also be
applied as a carrier material. A polymer material can optionally be applied for the
carrier, such as polyurethane, polytetrafluoroethylene (TEFLON), polyamide,
polyimide, polyvinyl, polymethyl methacrylate, polypropylene, polyolefin,
polycarbonate, polyester, cellulose, 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 polytetrafluoroethylene

(TEFLON). The carrier can also be provided with a biocompatible covering of these
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applied as a carrier material. A polyner material can

optionally be applied for the carrier, such as
weelognoerhane, pol ytetrafl uoroethyl ene ( TEFLONPCT/NL2005/000331

pol yam de, polyi m de, polyvinyl, polynethyl

nmet hacryl ate, pol ypropyl ene, polyol efn, polycarbonate,

pol yester, cellul ose, polyfttmal dehyde and

pol ysul phone For bi onedi cal applications the carrier
matarialsgordenpoddet with andthedbogpanpatible spaesng, 4ot ivstencessheparin

sil.icon nitride, silicon carbide, silicon oxynitride,
COVFE%i um titani um oxi de, titanium oxynitride,

titaniumnitride, polyamn de and

pol ytetrafl uoroet hyl ene (TEFLON). The carrier can al so
Thoecaori erviad @dnsidt ol a mdstapoorysandtédia sudvasd terfuods pore structure, a
.thesematerials, rovided wth ?nother

or . be

SiHPERGRPEF BIAHob ATl T RORISE e LU R lyer membrane,
asGPAFLd iﬂﬁﬁlﬁ BloSdBhateRRl RWNRES Larfbr helRGE GRANMSAt a later

material such as a tortuous pore structure, a sintered
stag; foriinstame arsemicondudomy afier d mettlataraved en imrganic disc. It is

t ortuous poql yner npyane, as well..as of. an initial
fugPe e PRERHIE 40 WOTK W SRR THEIR TSGR Figs sl g Sotaf cet
i ichli ' SP RS Rl MRfEbriedati
1n§n%%t§{, %é?lr‘?gé;“HS?Rga%Wﬁg?‘gg iogs’di sc. It is f S%ﬁer ngvg}]ons
arp st 5o that annerkbrand bn pohiyier yat lad tehlizedsiticle cam bedloadesl a

usual in %he solar cell industry, which is
mEEENEHYT P (Ros%vant ageous, while no preferred crysta

orientations are present so that a nenbrane on a

carrier can be realized which can be | oaded a m ni mum
Thé maslomw nemblie sidegiceferably canriss e paitete withefestaaguilyr slots

conprises a pattern with rectangul ar slots havi %
hayibhdiTesR o6 1l 504 MICHESHS SO 1.8 THCTymetiss ol e advantage
' g T oS ' hey

of SR B D S8 4 FUBSaflra b brehind Rublkhe

tebletiidsqind haodd gbalstion ghigde slotd ava suffibieaty séledtiveaarrong other
sufficiently selective, anpng other reasqons because

repsnp beegvise ey spmrbel fosmed seitisiantly hamesensqedlis| y. The
preci se di mensions of the slots are determ ned by the
appl i cation. Exanples hereof are the filtering of

TH? $¥eBis6 UFAGIsRmS of theElots hié defrBindd Byhlye Zpplicdtidh. Examples
mcronetres, filtering of fat 0.5-3.0 x 1.0-10 .

hereef asprthe filteringjof muerorpyeispy Hew; MEk:d.-09.90y12.Q-40 migyometres,

filtering of fat 0.5-3.0 x 1.0-10 micrometres, filtering of proteins 0.05-0.1 x 0.1-0.5

micrometres.

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 to 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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mcronetres. The term"slot" is understood to nean a

rect angul ar nenbrane opening. On the carrier side the
worawi/1p2ed er abl y further conprises a pattern wWETNL2005/000331

substantially round nenbrane openings with a dianeter

of 100 mcronmetres to 1000 micronetres, nore

preferably with a diameter Yf 200 nicrometres to 500

m cronetres, nost preferably with a dianmeter of 200
nomfac? ompm@es,oremeﬁrrabhom BB 49 1v§|mxce¢metrd; nost prgéerably

f |
eb R TG AR ISE Sb e fRichess Bf B aheftins faneped Bhone
otﬂer%ad”f@i‘s ol thé‘clRﬁ@ef & tﬁ@§z@ TP icARRE opHESE iAHIR dak@&KBoOf

about nm wi de and an internedi ate space of about 3
1nstmce'|'ifea thini mémbiese sfchpéea, therbduoed sirength béreodsinybe50nm

00%?1%8{21 nganl‘Ife %{ﬂrgrfg Sﬁ}ailpéﬁ:%ﬂg{pep&abl it %ﬁ]cn ) %,g({ Wélll;bq-ﬁ@arent to
thé E]ﬁil&? &bod B8t i b&mﬁa%mp&uﬁ BaheRAREEST tHERRAMS RGN

actors on the choice of the size of the carrier
canjre/suc patametdre casba ¢asily niédrﬁadrts ohtaoetheidesisedtfrpperties such as

selFgpon SR g (i BPoRgp ST TS i S PEM B B TRyET ke
prB}Etﬁ'nSﬁ‘z{tél&% ek bwittd Is eQ@ncﬁﬁEQlﬁ}eﬁ‘ﬁatttr&uth el b eﬁ‘i‘s 38 t&iANthe

I'n co I’nat | on wth other features of
layee mpbovadess 1nsufﬁc1eairact1em,,fosmsianmab®mieet theg ns feinsefficiently

nodi fied to obt ain fhe deS| erti uch
hogrqgepequyithigkness P}éﬂé@%relwn& étav%f %é}&iﬁﬂ&i%@&@iﬁ? Bt
S r,
st R GRS Tt Al TRl U b L RSBl AR Rlels SRORT
prefeeablnofSi,Nhe | ayer provides insufficient action, for

i nstance because it then has an insufficiently
honogeneous t hi ckness over the rel evant distance

SJcﬁ%o%emMe bhg claﬂ?é? %ﬁﬁéal A sOftcictk rsﬁ’ﬂ%ﬂ?fbod%le t-Bl'\%thstand

rane can e nentioned materials and
a pressuredabait y b@ff whil3 hembBareds od simeitds typecknowneoaoforecan
%fnerally has suffici ent strength to be able to
$W%ﬁa@fﬁﬁ‘€§§ﬁﬁ@a§ﬂm§8&§9 qutghar. whi | e nenbr anes
of simlar type known heretofore can withstand only a
pressure of a maxi mum of about 2 bar. In a second

Inergeeshd@nbodinbst, tHeuavdntion rélateatces membeane®iiy canderovhesein the
carrier wherein the
carrier comprises carrier openings having walls 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 will
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carrier conprises carrier openings having walls with
directions substantially differing fromthe preferred
w@eopstied27or i entati on. The term "crystal orientBCT/ND2005/800331
here understood to nmean a designation usual in
crystal l ography for a vector related to the crystal
lattice. The term"preferret2crystal orientation"
refers to that orientation or those orientations
acp espoinfsifgr thieemtiatioraefeiracire ofithe camies, andrth¢refors slseptihed,
Irlg]a@tlcularly if the material is etched wet. hi the
B8f Si for instance the < 111> is the intended
preferred crystal orientation in the case of a [100]
surface. It is assunmed that a drawback of such a
If pheefoemed dardier epenitgs dmthes;atﬂmalso e imA gliseévamageomapattem (for

inFigheq 1Eoquie SR A CORier PRt B Bt THO el
) %E&ﬁ@fe?atﬁﬂeﬁﬂ;e&ékw h@m&%ﬁﬁ?ﬁﬁﬂ £ hekébytlﬁﬁerta&[ seb@twhichr

openings In carrier also lie in a di sadvant ageous
inpeeasesitine ¢Hance ofsscre @lag|thesq dislecatipuie én pirticulgwinrthecase of

opening lie at. a <100> orlen atjop), af ctur t hen
gRkcal oafhai i Py SV ARRGETA P b 98¢ ¥

?Hggrently present which increases the chance of
acture along these dislocations, in particular in
the case of nechanical |oad, whi ch is di sadvant ageous

for the Iif an of the ne ne oQn a.carr )

I 4 fpieal XN e Coier CRFHTBTOLdaRTG S Bty substptafly round

Wa'l ﬁﬂaegfg ecfiof UPRILA Y %1%54 Ktdn® Pfe@?ﬁg ﬁ%t%lre fhRsgssect i on,
prevents

great exten racture formation. hi
a third enbodi nent, the invention relates to a

rrenbrane on a carrier rein the vvalls of th
Irbaatlmrdeemh?egmm e dfpveptign aeie}i?% 19,2 THETBDIANE 80 A ST Wherein the

WQﬁ£ &r?llef‘[é?én?ngésrb? tﬁé%aftﬁ&‘%r@&btsﬁﬁtl&lﬁrnﬁérﬁéndu%ﬁarI?@i’ﬁ% a

poSI or a negative taperi ave a
sﬁiﬁ&’e Ioﬂﬁiel caftidteordake a positixatipengdr m&giatme tpadingy nehor @
carrier is a carrier which is at least partly provided
ceinbinatiory horeqf. 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,
Anlexpiaplel (féhie 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
5to 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 to 15 degrees, as shown schematically in figure 1.
If the angle becones too great, the flow through the

woreonsnedree on a carrier will becone too |i m t edPCTNLLG08000331

ot her hand, nore carrier material is present in the
case of a greater angle, which enhances the strength.
By the term"tapering" is udderstood the angle between
t he normal perpendicular to the surface and a vector

The o8 ROV ely daperedd iptedrstioediorhesn afgperinggvhereintthe carrier

R R R M
of g¢Sn&@hbrapé.i cal . The term "positively tapered" is

understood to nean a tapering wherein the carrier
openi ng decreases in size fromthe outer surface of

he carrier as seepn.in the directiagn of the nenbrane.
Thidertc eI T 08 Pt @ ey g o erpraine
@& iR stAedrdi el Riter QREMESE thEdrBBSASebinSthé 8irb &M Jrige
outer surface of the carrier as seen in the direction
mefmbrée. nenbr ane. 1 n a subsequent enbodi ment, the
invention relates to a nmenbrane on a carrier, wherein
the menbrane and the carrier are each provided with a

Ii£ B 8B s6@leny ethP&TikneRt, HeSaT4ntRBn YRS to d Rlembraé®n d &rrier,
preferably a hydrophilic protective |ayer, for

whersim the enembrgal ayshhe carrigt arstepch prayisied with acheimcallyanért
I r such.as titaniu i d r silicon carbide. Both
R ve LA e Ry 8 BhouBie ¥ et s oor Bphee o
hyirophific PIRtE Rl EY 8r Ad¥RFganitTaerRuSH AGithMBm FAE oSEHMRS
o protect thée nenbrane on a carrier from
cghider onment al i nfluences and thus realize a | onger

i fespan of the nenbrane on a carrier. This layer is
further preferably hydrophilic, since the adhesion of

BR#H fhi e@isbrir 4nlditBe E%ﬁ@f A%rle ?ﬁéé’@ﬂéﬁ@%t&\ﬁ@é&?@ﬁh Iy 'i)rétlgﬁive layer.

filtration of Iiquid. ki'l'l ed person-w
Tappretectated ayer hervehioi reteot the niepbranehin 4 cartieryfeom whiirotheental

inffiepisg aa DS mie plprece eyt O e BHRIAAM 4 B8 hosen

in the case of an aqueous
This layer is further preferably hydrophilic, since the adhesion of particles to this layer
is hereby reduced in the filtration of liquid. 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. A hydrophilic layer will generally be chosen in the case of an aqueous

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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liquid. This choice is advantageous for the action of
the nmenbrane on a carrier. The thickness of the

woe@sac2ive | ayer is preferably 30 nmto 1 m cPOINLR@®S5/000331

nore preferably 40 nmto 200 nm and nost preferably

about 50 nm Too thin a |layer provides insufficient

protection while fornming of4a thick layer takes too
The protective | ayer can be of the above

Tl%ﬁ tg{i@ d Chrtfgélé%llyapgrt atcidersinodite mean ¢ PEIPENY Whigh enswitep tha, in
theled tl&#sqﬁ%&m&gﬁt@rﬁ%nﬂr%é 0E8 Lo i wfi %%‘hte;( aggﬁ‘ﬁ Lgn of

app I ons I'S nNoreover a

pragtically ahaffodtddrubieghicaBiy dWing shelebspan Y ﬂfeQﬁ&hbl*aﬁe and carrier. The
materjal, it is otherw se sufficiently suitable.The

temé tydrephilie peoteofive kaver ™ designginele fayewlichd os hjecbmplahc and

ensur es th the efae Qns
pr\%{]egﬁﬁé %n% €1 a%aln% I}?t}t rl{,huenftfs SBC sp |nésaancist
teitipklatde, msiswtd, €d dpplivd Bbhiad eds, ¢iggndteal | y during the
Ilfespan of the menbrane and carrier. The term

“hydrophilic protective |ayer” designates a |ayer

r h||| and rot ts the underlyin layer
Bihob Ent o e abO LRt Se TarPREE alod
prb@lﬂ@@ fvith 4t RoastBe el dtkrfoal E&ﬁlu@iép bh@6keliibsHal dleleétrid aPhe term
|ight etc. In a subsequent enbodi nent, the invention

“olesfrigabeondyctar’his Mpdensod o meamp maéqnabwdmhd@adwts plegtrons to a

sl BB TR A SRR PhatFO B RS E o high s ianifcanty
groateieih Hin® At & dTP@¢hgth) TR Eini R twhbthbr diﬁiéﬂéi@ﬁss(\ﬁhﬁﬁnﬁo ns

to a sufficient degree. The el ectrical conductor
thigknessk {le glectriost eansiuotor cathbaieen gs s iteirfiing bV the ewmbrane
n_one. di rension (length) than in the two other
ﬂ‘&(%é’ﬁ@[e&ns (width and thickness). The el ectri cal
conductor can be seen as a wire running over the
menbrane and/ or carrier. Exanples of materials which
Exzaupléscofamatamale which aahdetarrangdd awtﬂsttrmabcoddgacmc bepteegted

T R R PR e T T

inPERARE cHausts @ conductor is to enable the integrity
of the nenbrane and/or carrier to be determnm ned nore

easily. This determ nation preferably takes place
T Igeuprulrgogse of such a conductor is to enable the integrity 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
guaranteed more or less continuously 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 filtration device and improves the action of the

membrane on a catrier.

The term “dielectric” designates a material which is not electrically conductive, or

hardly so. Examples of such a material are Si,N, and SiO,. The dielectric insulates the
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use of the nenbrane on a carrier, for instance during
the production or during breaks in production. The

WO pi0sgoi2ty of the menbrane on a carrier can i NnPCTNE2048400331

be guaranteed nore or |ess continuously or as often as
necessary. |f the nmenbrane on a carrier no |onger
suffices, because integritylBas been wholly or partly
lost, it can be decided to replace the nmenbrane on a
elgetricalcondugiorsrerp ifs iswseunslingsi inany sssesingerpeetend theelegtrical

cmﬁﬁ@ﬁwéy utilization of a used filtration device and
‘ S

the action of the nenbrane on a carrier. The
term"dielectric" designates a material which is not
electrically conductive, or hardly so. Exanples of
Irsgf@hraéth@eﬂl@tm%ﬂ cendactor mhcdbder@k@ed byrh dielgcinic grith the
el.ectri uct or. f.r.o .
ARPOE s oAl The APES DS Shtyfeot e oyers ahich
Fé}giﬂéﬂ\bbfo)‘e aldafie BRY dbcthifd csﬁcﬁﬁ;tdrl Tid fiSPRYeGhlateSthe
|y enclosed by a dielectric, wwth the exception of

el@ﬁgcdmné@qtomm e subbteatelj the sesond tnsplates dheagsindueton st the

v o 0 oSl Ao R i Fh B e SRS n Gk als0

cAUsRE b & AeA-cERIEHES & pdoti§Pohdting b,ﬁlsgtﬁieeandtaheyei EREHis
i nsul ates the conductor fromthé rest of th

depositedoemthetelegtritabeonsiupion dtiwilt bé anparent Thibe dklélbé otnspr that for

an home S0,.consi st . of on-cond ctive or poqrly.
tHE it Oh RS el EondolaR R PuRt ettt Rafingion
of t@@hlﬁh&%tlﬁ élﬁﬁblecﬁf‘@éﬁb%&{uen! ém%dlﬂneﬂeﬂﬁﬁﬁ@énﬁﬁﬁ rd18ked Rea

skilled person that for the purpose of insulating the
meindeaneionad cagigrguetided with atibastiont elshtricguendnctor in a first

conbi na f te hn es sui tabl e a suhsequen
aesRarRL AL g hné EROm R Ghab S SR i SRS g
di?égtﬂ'oh RoePLAGVind Eﬁaﬂélttg 11 firs€@ipdction e[n%l p?@[%frb&: &hbodiment

conductor in a first direction and ' east one
acbuling tocthk imventlug tab}eastmna ehetrmaﬂccmdnetot Tums in thieifokt direction

ar&sﬂecgnd di ractlo (g*sc not runhgaralé to the fl{1
3tdeast OrF fiFcttica) capducqr AuR i by SREAR: %‘PBPN@Y gagh fiffersection
Ofﬁ% I13me @t | east one el ectrical conductor runs in
Irst direction and at |east one electrica
conductor runs in the second direction over each

ntersection, of the nenprane
ile term§ ?ntersectlonr des1gnatesr{ge area between a number of adjacent membrane

openings in the membrane, for instance four in the case of a rectangular grid. In this
case the four said membrane openings lie pairwise one below the other 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 possible 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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The term "intersection" designates the area between a

nunber of adjacent nenbrane openings in the nenbrane,
wo orositeer@nce four in the case of a rectangul apCNL2D05/000331

hi this case the four said nenbrane openings lie

pai rwi se one below the other or |ikew se adjacently of

each other. They can for i né¢ance be ordered in a

rect.angl. e _such as square. By providing a nenbrane on
To,Bein it the tpiveaied ths mEmbion acFioricAn Se aipnsioredran envhole,

hired : =18 ' r gine. i i ntegrit
e R ir st Rl b PR e Rt
elegtti¢al abncﬁ._rctftd) caresshlt direml?z if E}thgpﬁcerﬁﬁu@fkhé ih lrma)rt eaged

r ver [ resi stance of the (in this exanple) two

defective %%W%@%ﬁHU@FH?S whi ch cross an intersection at

the position of the fracture. The | ocation of a

possi bl e fracture can be determ ned by conbining the
It isnfucthergidssibleatb andnitoh thei aotlbiy bfithe meeshiahtcin tithd. IMSre ahBinfore

of fers consi derabl e advant ages. To begin with, the
micrssgpicikachires Wil aficrl gradually be foamed efhig meansethat membrane

[ . ] [ contj nuous or
o 8 £ 5 A0 O A6 e o REDUESS Ty i gpen
fopned rtiereyelicbmea prad A HUsissibleSahd Gadtedsaply basttr FChigkr | N

the repl acenment of the in that case defective nenbrane
praghidesctamapsthrough themembraney anggbe pepagating effiviencyrthustecreases.
action of the nenbrane in tinme. Mre and nore
m croscopic fractures will after all gradually be
By moniekinglthie $ndreaB$n theaiuniberbf fid] SR%Med tal e BlEBd €F
size than the original menbrane openings are in fact
deeidesh tq Tsplasg or rqpaﬁgbfewbols aeesphsanepratatirely imorsier tol thusiprgvent

o SR T e R AE! BR e RE bR St con
betﬂws‘a‘enfbalcﬁﬁﬁapﬁariﬁg filehr bANh BPrddess 4fe HRARBuiréhde %;?g é"rc?cture.

nunber of small fractures it can noreover be dec
to replace or repair the whol e nenbrane prematurely in

r to.thus .nre t.an anticipated fracture. This,.
In B 6ieqhSieBiP ARG Pl e Y e hod b aspbrtine o
mé&abraB€oR b QUeTRE, RGnipHieMs ARP/BII sy further on in a
process after the occurrence of a fracture. In a
subsequent enbodi ment, the invention relates to a
nufactﬁrlnge%fﬁgqprane on a caryier

a. Bnlg)&g(ﬁg%{l Qﬁargerqﬁ@mesqnezb IS} $1 arrier, which carrier 1s provided on a

second side with a layer for etching;

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 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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a. providing a nenbrane on a first side of the

carrier, which carrier is provided on a second side
wowdos/1es2r@yer for etching; b. etching a patterPCT/NL2G0&8000331

| ayer 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 8 the nenbrane. The term

"etching" is understood to nean a chem cal process

Instembipaitermis| figidy etehedain thg firsblayer angiie sedond sisierf dlee

The et ching.can. be a wet etchj. e r .a.ary etchi .
e REPE e s LG R PR e SN Bning
isfstdpped.| Bheastcltng bh@isSReens preleablly chitRedrRIBAATEE, Bhé Edrrier
this pattern has been etched into this relatively thin

itselfis thentriog ctshediiongatdly sn. dpptepic) thinsarae patteny ivthen picked through

attern.Ls preferably carried i th. Rl E. .

e il Bt oL Pl gre B uR Rt T i ing 108 e gprrir s
prolvRIRd Sith QeriSrPRnABs WA ruf all AR wS GbQkhtthé e48Br. Al his

carrier with adifrerent technique, preferably DRIE.
pastion the sarsier kregtchedewsacoingletdly Thewichdegistops for austance at the

openi ngs which run. all. the wa hr ou t he rrier. .
mPRGRrF OB it Ebticeh s Spbp B ey e pieebiep, Whicn
isthes GlaRdRe tht 8fer §06. THRhEMS EndherbiiereMRIRVARALY FM&host

or at an optional |ayer between the nenbrane and the
whaly ingact. whi ch is thus situated on the other side. The

menbr ane hereby remains wholly or al nost wholly

intact. The term"pattern” is a termusual in
Thé 1RQTHaREN” id¥Herh vE@d13E BfokRphy SvHiEIRRIE] (ol tRtr@sf@ring of a

negative to a light-sensitive layer. A water-soluble
négatiyel & a lightprepfitivalalygr. dseademsoliblg btcquerds preferablyypeed as light-

This lLacquer. js then_ exposed,thro t he .negative d
SR JVPhel i (PSaRsB FRB B p95rd B apehdh peetivE de cyrgg. The thus
o‘ﬁt‘dfn%@ gﬁttéiﬁ?&ﬁéﬁ !réh@y?&ci*&rtﬁér Iﬁ'&&s@éiﬁg suchHsREBANOl Yy, it

as now been found’that by first etching a pattern in

an outer layer on the carrier side or the layer

appl j ed thereto, and etchi this pattern through i.n a
SB‘UJ’B‘é’@éB'efﬁ ag pew,bez%%?qqnertﬁ% 58 Airsigichites BteR Heth JHirrdAver on

. . |

e S e e BR PR LR D ol W B,
sulseqienhstoe carripr epenihgnang ebiireyt whicly lespaatesinéd sied, @epthtand

features such as size, depth and . i ) i
tapering, without ﬁle a%ove stated drawbacks. Carrier openings are obtained which

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 carrier side;

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

e. etching the membrane on the membrane side;
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tapering. There noreover occurs no or hardly any
underetching of the layer for etching. This greatly
wepiwaneess t he strength of the nmenbrane on a caPCT/AL2005/M00331
yet anot her enbodi nent, the invention relates to a
nmet hod for manufacturing a nenbrane on a carrier,
conprising the steps of a. p¥oviding a carrier; b.
arrangi ng a nenbrane on a nmenbrane side of the
f. emangieg andoexpasing agnasy oa thegasriennides carri er side; d.
arrangi ng, and exposi ng.a mask gn the nmenbrane side; e.
g'é’{célﬁ‘?gagp?qwgl Wetﬁﬁragﬁ’éorgﬂ‘etcﬁ@eﬁﬁ rane side;f. arranging
h. 205X BRIgA 9hid pARK uBo tten&dbiah&bn HedBémBranetidbl MG a
pattern in the layer on the carrier side; h. etching
prefered gmbpéingenp accoeding tpthe anvehtiomdhdingertiagrrelagrs to a method for
menprane side. In a preferred e di pent a di ng {0
AT R FSTOTHIEN EHET BACRE S S Pd) AN EX RS o o0
infBRiiattI dr MarliB8 BPIHR MerMtafe S8¢ 6f BE cartlRoRiwhigh t er
step a) and before step b) an internediate |ayer is
intomiediett layer theectohing taowglsofdtepdf) stdps. carri er, on whi ch
internedi ate | ayer the etching through of step h)
stops. In a preferred enbodi nent according to the

Inl d‘%x@?&ﬂe@ Rmbbifndnp ¥EREAAP td B ARALSS tRe AREMRS feRites to a
manur a

cturing a nmenbrané on a carrier, wherein a
mptélg_tlé'«_ntrhmlmfhc??ﬁig a H;ed@gm@ijme’dcapm;rbwhﬂ:'m ajp;ﬁtecﬂne layer is
addj tjonal effect of the deposition of such a
diﬁ%ﬂ%éﬁnghﬁg?%r is that the size of the carrier
openi ngs of the carrier and/or nenbrane can change to
some extent. The openings will generally be filled to
Asadéitiondlefifiect offibe dépositivayofsechomprotetivé layer i¥ et thersiae of the
"Lnternediaéﬁﬁla er" designates a |layer which is
casHigH neings ohiRGcAIEter prd/ar membrang can ghange fo,sqmg.extent, The
of it S TR AL S L RELER ot SR ey Do Bt spller. The
tetrd Yo ératedbed lagafi dasipaatend lalyerywehish Grappbiedtat aiothea layer, in this
cl eaner surface. This |ayer ca? further also, serv

case i e gamicen e MEmNESE GIHE Eresr JHESUTOpe G an intermediate layer

is for instance to improve the adhesion between adjacent layers or to obtain a cleaner
surface. This layer can further also serve as etching stop in a subsequent process step,
such as for instance etching through the carrier from the other side and up to 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 SiO,.

The term “membrane” designates the layer as defined above. As stated, Si;N, is

preferably used for this purpose.
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such as for instance etching through the carrier from
the other side and up to such an internediate | ayer.
wabios/10m236 t he advant age that the etching st opsSPEI/NLEI0S000331
| ayer and does not go further, for instance through
the nenbrane. This nenbrane is then protected agai nst
etching fromthe other sidel%and is hereby wholly
unaffected. A much nore honogeneous etching can hereby
Thetemhémaglé desighaoed terogsualgn lithogzaphy vedeh eranprises thermage or
differengce in etchi eed,. which.is_ high in th
¢ igasfvE BF € PR e RERT, mod ot Y Bebfferedfo a photo-
se_ﬁéiﬁ%’i(zge&fr 1§cq[%b'ﬂ. trak 18ydral Blchidr i@ SerleflIBI iR, AlnBtHeRPRICessing
is Si2. The term "nmenbrane” designates the |ayer as
stepethem éadloawsodéer thés sibsequent PSRN stepy the phefbtspnsiyeeilayesror
1 t his. pur fse. The,term "mask"” designates a term usual
a‘fqlrleﬂstlﬁgayarﬁﬂ}?"%i ch conprises the image or the
negative of a pattern to be transferred. The inage is
usually transferred to a photo sensitive |ayer or
Thedeu &wet Sblisg’l iapederstoodl xmpgen a cherisalarasdsy witlirvdzich layers or

Anot he r.ocessi step then fal l.ows.. After. this e
o B U S vl oy et b SpsreRes € atiBlioh vl sguion s
foPInstAE&WateribisddSialchy fdrShRMRE codiif 4 Bydidxinein Bk clieNtmetal

I's understood to nean a chem cal process wth which

oxidg/er smicorslugtar oxidé issbeling/echedds Examplge df hydroaidessare Na@H and
' I ti I [ . .Thi | uti is f
RORCPeeein KeREls oot "D 19 biproBict sieBand BapiShretezebly

coVhOXhaRrh WithREctaRdir 101N Ah a Wrh SIS ofBO1 & QN Sretres
s b d

ox| de ei ng etched. Exanples of hydroxides are NaCOH

toandlx KOHnicsbreetessn THOMIvagtage 06 sumbrstidslis tioet théyecamdeiraasksrred
sj de.the. mas referably.contains a pattern wth
copU v S eienant Feve B 0% 0. 1
mcronetres to 5.0 x 5.0 mcronmetres. The advant age of
such slots is that they can be transferred easily with
It evill bt iapparkiittd dgrskiitedpetsealimitgdepending oh thessize gfdbelimage, a
action. It wll be apparent to the skilled. person, .
wEYRAenE LRGSR I  HR 28| Anest o REPLF HABRoITa b Ak o dovieh
pa\tﬂre lé{lri é[?‘ g?ér:%]ﬁ% gl(t)éf gu?%(gergg}s%e?egge% atte r? ‘.ﬂ%{'h ese %eg?%seetllrl eey can
bestothed bfficleyitlg Bbmogéneouslpritirgrediteatimersismnst the slatssee

th be f d | Ci . .
AN e aHE BN Jirafleietret at o Htering of hicrd-Srganisms

from milk: a membrane with an average membrane opening of 0.5-1.0x1.0-5.0
micrometres, for filtering of fat an average membrane opening of 0.5 -3.0x 1.0 - 10
micrometres, and for filtering of proteins a membrane opening of 0.05-0.2 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 remains 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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determ ned by the application. Exanples hereof are the

filtering of mcro-organisns frommlk: a nenbrane
wowrdlh/1em27@ver age menbrane openi ng of 0.5 - 1. OPXI/NLED05/000331

5.0 micronetres, for filtering of fat an average

menbr ane opening of 0.5 - 3.0 x 1.0 - 10 m cronetres,

and for filtering of protei A% a nenbrane openi ng of

0.05-0.2 x 0.1-1 mcronetre. It wll be further
mgppaidack-flyshing and(py bask-pylsingoAhe i “lathdesignafesra rectangular

]l er nmbrane openings is normally associated with

m Iqﬁ%{)av\n/grc’p?%fl% of flow. A further advaﬁt age of slots

conpared to round nenbrane openings is that slots

beconme bl ocked | ess easily. Round or substanti al

Thomask father preéasally esmprisas endhg ¢aguerdideos patiom @iﬁlﬁgg%&ﬁially

easi | y. bl ock rqund nepbrane nings., while.in the
o goie? ot el Bt RR R Mg 5 o0 wietres
moRRefegatly 8 AlamAerIFR00 hlisdffetrBol 500f michemeads! mektgefertbly a
a liquid for filtering is somewhat round. In addition,
digietes 08200 micrhmetred tor3 00 anictomatrepywikerein the carrier openings lie in

S G et B R B Bo R P Do B he ks D el gom. 1 o
prlefridmbYaeh &t WY afelfiRks SR aGRAHES HBGf § fim Ghdlgn a

_pattern with substantially round carrier openings )
intexmiedigteaspacaotabout 3 nm.0fching pbihetpatierntin thelgper on the carrier

7 t f di »0f 200
siffy BrRBLY Bakee GAsB Y eerbat Hed i IGET TOFaFepiBTyoeg to mean
thitGER84ctiRb 1EPBicHlneREE i @emiRry3 BhhFhGEP Eﬁic@@sis generally
wherein the carrier openings lie in tracks of 3-15 mm

undedstoad here swheraie raoisesdospreom v daymescar atfaet afradeyes. Hfvantages

. hi a preferred epbodi nent t e are.tracks, with
ofbtele sPr R SCIE A koLt iBg PalIEd biaEs A el
hatedF) SEVER@.0f the pattern in the layer on the
carrier®sidé preferably takes place by neans of RIE.
The term"RIE" is understood to nean the term Reactive
Jon Etching used i.n chem stry. A chem cal, process. is
Fl@@ff‘ef shqws W&%ﬂr%ﬁ%@ﬂo}ﬂ@rﬁwéﬁ&bﬁﬁm{&“fl grbmgupprane

r V ' Le: :

BT AR th R rar acPord D £ PR niny Hu k@l isotropic
etohing dreatnfent evithranl SF Ipbasemafcan herSHOYClipbiedat a levguedeteBperature

OWS a Cross-sectiagn _cif a ?[eferregl errbé)ldi ment with

1 is removed from

(-3& tférh59|d§g1{f€ﬁ€}pﬁ/}’]3ﬁ@n silicon 2 e carrier through the

openings in the membrane layer to a depth under the membrane layer of for instance

10-100 micrometres. Although the anisotropic openings in the silicon carrier 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 silicon. Another method is to
apply a wet etching with an HF/HNO, 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 isotropic etching step
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surface. After the nmenbrane according to figure 1 has
been manuf actured, an isotropic etching treatnent with
W@rooSHGES2pé asnma can herein be applied at a | oweP@INL2005/000331
tenperature (-50 to -150 degrees C), wherein silicon 2
1 is renoved fromthe carri?{] t hrough the openings in
the nmenbrane |ayer to a dep under the nenbrane | ayer
Suof .f.or1 ins]éance 0- 10‘? m cronetres. Althqugh the
ani S5t Y TS BhBRTIRGCalnsEngeempmnes fossikly a5 @ et of more
roahddd dnldGhRRPEEsthitngdb@anmet er, this can be taken into
account in the nenbrane design. This nethod can
preferably also be perfornmed with an (optionally

l sat.ed enan..di f.l yori de gas, at. | owered tenperature
TRl it 1 bl o JPei delsmdmman wiiblgspmperature

rafiEdy el 564 8habl grifssP! &Eg;e%naiét& : | bolddgiand :
s%l i con. Anot her ﬁrﬁesfsﬁog IS to apl)lgl%g% C&ehipggltt@ﬁ’idneger\l/&l?%on
the desifed diplicasioh and the dess¢dmsulof gaseous et ching
m xtures. The advantage of these preferred enbodi nents

is that the dinensions of each separate nenbrane field

Etgﬁlng %roﬁ‘éﬁ’\bﬂmf ?att&ﬁg kBgtor tﬁl: elfd: Qﬂé ﬁﬁ&!l%‘ué‘? ﬁ&%eof ?ﬁez ceapﬁ%

t he openings | I'l1rcon carrier. ernore,
prefepiblyctakésoplace byamearsatf DRIEC T thin(DRIESE psaltcphiusidlgh Y

results in_nmechapically stronger nmenbranes, possi bl
chigGTE; Dec ROGI A Eicbiic bl Siaranne ot TUE irsmumaly n Hieect

ki . i . Ol .
o IES By A ES B D g i
opsuingsbdnebepeteissilin honmpgroantharte g effast i€ IO byAlternately

ependj ng on the desjred application and the desired
et&%‘g%ﬁl% CO%FE% thg fPlﬁ?%iﬁg wall phibegatrics pRendngsowitiha polymer or
: ' - Sl e Calrien .
SRS, 95 UL U8, 6058 OB it
catrlgRopEnings with ersmallsaking roreggh sdpeyt rals,eie MOBSHVEY SbthiAkd,

Et chi ng. 'I;‘t;ﬁ difference with RIE lies mainly in the
An gramplgaf sugherpregeses the sa-palled dinsciapiosessy Exagples osuitable
j Cl Ul as.carrier i ngs
et Pl B N6, R AU o8 Wi RS 05 B RE P2 Em. The
skitletiipetsenl whll likbivize batreddjly ablehb deteafithe GRURANIB Genlfteature range
formed side wall of the carrier openings with-a
as isilyagesuigable prassuse rangecdependingpm thestesivedhanplichtéonsindehe
delfiNgsgyer - etched. Practically perpendicular carrier
openings with a small tapering, or a high aspect
rati o, are noreover obtained.

The thickness of the membrane is preferably between 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 unattractive. If the layer is too thin, the layer provides insufficient
activity, for instance because it then has an insufficiently homogeneous thickness over

the relevant distance range, and the layer is not strong enough. The membrane can be
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An exanpl e of such a process is the so-called Bosch
process. Exanples of suitable etching gas conpositions

wo evostie 7@t chi ng are further known to the skil PEINL2005/000331
person. The skilled person will |ikew se be readily
able to determne a suitable tenperature range as wel |
as a suitable pressure rang® depending on the desired
fzigpl ication and the desired result. The_ thickness of

oft

eabpyaistatadenptsripls end isanpfprabbi ofcdiiN 6 dha ayahen the carrier side

i f | . .
cofftiof i 5%e s b AR fr Gt s, SO Sarbic can
al§db&HBREhe s h BEitdAY fferRiiviehe carrier side is

preferably between 50 nmand 2 micronetres, very
preferably between 100 nmand 1.5 mcronetres and nost

referably 1. m.cronetre. | ill.. b re £ ]
TR Peghiig ehid ire ahorioes) it Ty AERE B ki G oy
mESRIFHTSVBREEhRIRB S i ta R Q%vﬁﬁ%teﬂlﬁﬁ@tﬁe?} BFinQ@atinES Spuftéring,

If the |ayer becones too thick, the deposition takes
vepy opederably hamadaps pHOYE andanpg préferablydryoneang(of .PCVD. The

nattractive. .If the layer_.is.too thin,,the layer._..
odiRaEtBE g pied i AR o ek s Bty
sitpld HMoP &> APehsivdihbitdrent | y homogeneous thi ckness

over the relevant distance range, and the |layer is not

strong enough. The nenbrane can beof the above stated

' d.i .er abl Si. 3 The. | h
TS jefe  gPhand s BT Siatabism el et R lan SR
PleSsubd €h&hRA1 Vglgu,?b%bk}?iﬁ&.l i con carbide can also be

ment i oned as suitable alternative. The nenbr ane,
carrier layer and optional protective |ayer are

referably deposited by.neans .of D, t.echpi gue
The fhickersy o gho T gt Bolb it 2yerds pretergy SR o fierometre,
' e BRAbty B o8k a 1
Ve;‘%%%?‘%%l?’?m%ﬁ %%(%U;ﬁ%? Jrﬁlg%ﬁ/g@b’prh e advg[?ﬁugge ngf?q; hese alayer
pioeites imguffRidns ptdtedttionwhibe formangsofs thiwk liger thkes tiotrauch time.
relatively sinple d not too .expensive, manner .. T
Theprakectirs/I9yeria beﬁg@ﬂ?%as§ﬁa§ﬁ£4§e@%ﬁ%ﬁuﬂ%ﬁbm§11?N4-
Deposition and Low Pressure Chem cal Vapour
Deposition. The thickness of the optional protective

Id aybseduenpembalimbhty thGnvemtibo rdates toromrethod for manufacturing a

membrane on a carrier, comprising the steps of:
depositing at least one electrical conductor in a first direction;

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

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

dielectric.

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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very preferably 40 nmto 200 nm and is nost
preferably about 50 nm Too thin a |ayer provides
WO p@afbi2cé ent protection, while form ng of a tPCT/NL2005/000331
| ayer takes too nuch tinme. The protective | ayer can be
of the above stated materials and is preferably Si 3MNd.
I n a subsequent enbodi ment, 26he invention relates to a
nmet hod for manufacturing a nenbrane on a carr.ier,
MRAGHASFIREG- e tch 1§?‘é9§th§@ené‘?fa%ﬁt§i§?ftth%@afﬂﬁf e dsrebyhe
SfREREA e BRAMEEPby W B Ben kbt oP bl of bRk k.
direction with a dielectric; c. depositing at |east
one el ectrical conductor in a second direction; and d.

Thesleriricgl conduders pearefeshdy emneeted iapadsohbrse Pads 1A 11 gn
pRIGA ipg%\/rifééit itfadrlh A SEAREE e Mch s BHETRe BRI sed

accor I nvention a ne i ned

aLEOHRdcs pbines Withrtheaeidowod, fohmsaacd 4 édvicelhish Atiavirekthe
ensures that it is_possible to determne in both

cedustien oy thihdeddsal cpedustars a fracture. This fracture
can be both m croscopi c andnacroscopi c. The condition
of the menbrane and/or the carrier can hereby be

THe tREMicAEEhnU fictSis R Fre FRAVIE plabdd Siraldel t@tHRahaiidasctRE®ithe
or series of measurenents. The el ectrical conductors

mERpRTEIeaineg easticr, £o matdleband rerpradicularie the ditggiomeithp gieve
ﬁ%&&n preferably provided with an inert and conductive
ayer such as gold. The pads are used as contact
points with the outside world, for instance a device
whi ch nmeasures the conduction over the electrical,
Exemplss pbmaterifhaviitleean hecaarangehblyiusust methods prdbfresyible as

nl aced rallel to the i.n.directi.ons of .th nbrane
el eigat copiclprs e uRegyeth. aftupli, i Silicet, whioh it oP ORI be
depdda ok @i t@Inctdase e R¥Ldickiariks. Exanpl es of materials
ich can be arranged by usual nethods and are

suitable as electrical conductors are tungsten,
i.ch. ¢

TR B B b SR 5 ERaGRY R e S928Fn
membrane openings and/or the size of the space between the membrane openings and
is preferably between 0 nm and 500 nm, more preferably between 200 nm and 300
nm. The thickness of 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 narrow conduct the current insufficiently 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 filtration of a fluid. It relates particularly to the filtration of a liquid, in

particular milk, fruit juice or whey.

Membranes on a carrier according to the invention are particularly suitable for the
filtration of liquids, on the one hand because 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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The width of the conductors is preferably

significantly smaller than the size of the nenbrane
Wop@ai1e36 and/ or the size of the space betweenP¢TNL2005/000331

menbr ane openings and is preferably between 0 nm and

500 nm nore preferably betgfen 200 nm and 300 nm The

t hi ckness of the conductors“ts preferably between 50

nm and 500 nm nore preferably between 200 and 300 nm
mpekpbether senistand feithetosruranse ehiractures dg additionamypivlesy foyling

; U . bl .

o R PR Sl e PR} 1J 8 fhlcElePBherd B0 Riinpo the

cdrii@ dpeMBIgh irDihe mednttiraxse ¢rDa tditieq fhY hembiads offa carried atvoadiag to
on a carrier according to the invention, or gbtained

thg drvsntipm gan %lS%bWeT%fhlsaéé shdprRpckpuisid nase esrily dhan qther
b RGeS EPER B AL i H S

pulsihg further WhitdhcedMBB BV AR Filtedtiod siielthefiltAtion pedcagdstbettbhafter
invention are particularly suitable for the filtration

thefﬂurslililqg; angl bagk-flupleing ped/prabrek tredsing is nepesjartidess offan or for less
e T B N

because they are easy to apply. A nenbrane on a

carrier according to the invention is furthernorenuch
Themembranegingt eppiicriagearfing de tpripeentionds moregyermaeh sironger than

addi-tion, .nuch |ess .foul i.n C d.to ua
hetFPFarp S i SomB e Rba Rl T th o RERRL s ppstiR R
withsth@@ach BRatedpfek@fresOPeni ngs in the nenbrane on a

carrier, the nmenbrane on a carrier according to the

i nvention can al so be back-flushed and/ or back-pul sed

o s et erubineg BoanventnR euad B FRdwE R R ik o
meaGkdie! ot 4 \Ghrdi st A ERBin@ Y HRGAGertidon o ¥Blagldd ih h&cﬁw&k@ With a

since the filtration proceeds better after the
methed hicenydingriol thecdiokention s$uahag modyle catbfos knstarice iconpist of a holder

. ! I ft f I [ th b .
in R 08 HgmPrEe Gagramiens Seiosthapd Neh S finpe spsily
arkddgedl &t ARIreARNES Gom T E1ABER 18N 8e. AheRdSMtid Rt sBAEPIRINE is

tothe invention is noreover nmuch stronger than
thaea sflghvehevulserable arahbr areper atdre enis photested during epetions such

SRR e AR BERR o EE  BeE R Fne
mofd RE&Dy pac MR CkRtiRE AtABH d&icB cBmpared to a membrane on a

carrier as such.

The term “module” designates 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 to 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).
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menbrane on a carrier according to the invention or
obt ai ned in accordance with a nmethod according to the

w0 poosnoi2omn. Such a nodul e can for instance conBCENL2W05/a00331
hol der in which the nenbrane on a carrier is enclosed,
and which as such can be easily arranged in and
renmoved froma filtration dévice. The advantage of

sucg a nodu| e is that a relatively vul nerabl e nmenbrane

aéﬁ%qqeém forgnatiop relatingfodhs stalg Oé laFmBF?éle SO @fager
ggﬁﬁ; r
§C§?A&e suc n‘%&u{)g can be rr%drb%s%ga ac ey;}l8 norg&le basis
ofthie sisndtdined mﬁimmtioni epticirl fintheastegk ¢an themmm{c&ﬁek@p swch as
carrier as such. The term "nodul e" designates an
repay OpFgnjacsment Pleth® MSAWTH 04 2@ HSTer and for i nstance a
hol der. This nodule can for instance be applied in
filtration processes. ma subsequent enbodi nent, the
The mﬁulmlsrehioadaeai ér0the bags bbhe hon-laeitRiveicRimplef wn@h 4 énly
in a_menbrane on carrier accordlng to the 1 nvention
lf’eS@nd@éﬂ’XlW?é(d)fa]é‘W@H?mgf the seape of thedavemion. conpri si ng t he
steps of determ ning the degree of conductivity of the
el ectrical conductors; localizing a possible fracture
ERimplee basis of the information obtained in step a).In
such a manner information relating to the state of the
nmenbrane on a carrier according to the invention is

I L

alﬁdlé tHiiness G 5qaRrdneRes DEsing Hesw R keeiniqaecdllagér ITRARLA oxide
bgi)l acenent of the nmenbrane on a carrier. The
ISW

Whieh 1§teé$€l§%¢5cﬂﬁts'@@ layer forehe Bser Refctivedon Etching process.

| t at.i t ended b
TR il s M e LM e R o RS TS Py B it
bEXREP RS onShathd AlcdmBiifidedn thé sitid k@Rreths hlehfRserriliste
with a dinension of 6 inches in dianeter and a

sitysiteskness of 525 micronetres. Using known techniques a
| ayer of silicon oxide is applied which |ater serves
as stop layer for the Deep Reactive lon Etching

RINRADW Premﬁe thbﬁl@ﬁﬁ%% r ﬂé@bwlb@r@cvg) aait ofdlcdrReh

Later in the process | ayer wil
silicon nitride with a thickness of 1 m1crometre is apphed 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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between the silicon and the silicon nitride on the
side where the nenbrane will be situated. Using Low
wee@sa052e6 Chem cal Vapour Deposition (LPCVD) aPCEHYER006MH00331
silicon-rich silicon nitride with a thickness of 1
mcronetre is applied to both sides. On top of this
| ayer of silicon nitride a ot o-l acquer layer is
agpl i ed by nmeans of spin coating. A pattern | i
Both theeesfaratiensarralimmab rasb edp ashriber so thatthegptre mHeron; s

| i 1 h Li | i th
YR SRR el R AR B RE 2 % S ow ar r anged

on the carrier side with photographic techniques. A
framework is_used which consists of 11 tracks, each 8
Using Rieaidiviei lom Eg-hing (RIER ithie phetoseryitivg pajtermrisdragsliepred nto the
openi. e . then,arr knthi mewor k as
sTRBR R S e BaPt PRREEa g BledeE Ceed i ch
consi sts solely of round carrier openings with a

di aneter of 250 micronetres.Both the perforations are
Usihg eep Readtiveilor Etching DRIB) srpighbeartier onenigs atd foamed right

nm c er.f.orat e art eventual | y. fr . .
oy RO g Pl oEYHE Bt Ol R Ry o side. This
mBIRel Qc&Rdink td HR RalchBihertoniprévisécthe @sllowihe adVitages:

silicon nitride. This takes place successively on both

sides. Using Deep Reactive lon Etching (DRIE),
sfraight carrier.openings are farned righ hr ough
gt bt St SRR bR p @5 Ger o LRk b ShipE ) n] B8
diPRrdnBEb&REA DSR 3% addR 3. BYRE tharcky e DOR 4B g ssstdnially conical
present invention provides the follow ng advant ages:

camieri dpefitngiis pbtained up de thefsiliponionileastap lozrrkvigheus prdpresehing
by face: Thias fevpuie g BReplHHiF g i ol foger i BHCLE. tan
inJWPaL gﬁé E@hing PO fadlleS &Y the Vaf@RERUOE 1dveer @intthd @Rhi#g speed
to the silicon oxi'de stop |ayer without underetching
pdrpbridieplplygce. This is because the lateral etching

speed is much lower in DRI1.E thanin RI.E (the
etching speed parallel to the wafer is rmuch | ower than

In]Ec;}ﬁechB GhirRG iRRERE (RERARA FWhe$ inth watbts 61 18 purlpBse of use, the
urther 1 ncrease the strength of the 6 inch wafers for
whiee ispropidsé with siesve tratks in this case 11 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 track is a space of 3 mm. This space is used
to clamp the filter in a module. The strength 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 after 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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wafer is provided with sieve tracks, in this case 11

units, each 8 mMmm wi de and varying in length from®6 to
wa2o0smps2aerein the length is determ ned substRear/Nakdoy/000331

by the position on the wafer. Between each sieve track

Is a space of 3 nm This spgﬁe Is used to clanp the

filter in a nodule. The stréngth of the filter

i ncreases enornous]y due to, the continati%P of sieve.

pelygenal, ravrd aukor gy, eropeBings pdiacaily of gachptherpad/og mixed
to%@th%?ﬁi\@daetg QSduich Bf% Bsfﬂhlyp%f%ﬁ&fh%i%ﬁ s%ﬁseiﬁttﬁ'é(@ﬁn&l B desired,
0 as to again provide all surface wt onbgeneous

thieXprrixp \¢ar hlog bp prseded)wiliDa neny SirSigarsbtoua(fot nstante8 P, @rbon)
remai ns guaranteed, during_ use. S 3N4 can after al

eqyelqpeVip PreRiack ikiiatip ithikg cate of gogsibleoxarloadngrne
invention is not limted to the above outlined carrier
openi ngs, which can have a nutually differing

Ndi &t afventior Limited tocki Edréér witgh shamembiaie 1hyes taacaeterivan e
rect anqul ar, pol ygonal , round and/ or oval carrier

prsyydedvgthontiprablan Mithstore tham ose meambiarg yerhsesgh the use of at
le%%%%elg%riﬁ{fﬁ%}%?% %)grtl{:l‘f]g#‘ grgb(t)cnﬁwgyﬁe{s AndRafle HREOAR 1R
Stress 1 n e ‘carrrer. esi red, he carri ér can

batsif ahe tHe 1o kide @f Wietdarrier WY prosided Rathandembragh l1dyegand
i nstance SP3 carbon) envel ope to prevent crack

wihaiein teiopanipgs ¢rarreagsd ipthaysssyigh & dorstediag pycessdplapmga

o) PR Sy e B R Aol Ry BRI
DepéRiihhemthenpphtdtih Aoeinsayes déadrauddiltrbiien, uient@hnat

| east one sacrificial |ayer. A particular enbodi nent
emybsifigation enmembrangatorpigetion, Has perfigyrtiondrevides thp adyantage

b p S R B ioR B ALl ity R RrHe PR Saref Y B be
prevefitéd ST RN AH e RS Ryértad HiEFbS hEt s re Fidtef U MRsotHéra
the already present holes in one or two nenbrane

mempeans layysydrich ey achiffetent Gpplionality. Such # sonfigvsationeen also be
SRR R L B R PR ATttt 5P s By

i1AA ¥aieR ARt RARitH AIRIRk ARSI bawe b 8hd P00 BlicrBAbktLdaS i N
t he openings of the carrier can hereby be prevented.

advmatagaeusie bbappiied faryrelatively smel ships adith adimenpios sfrialletethan for
for t her nmenfrane | ayer which.has a different.
insfice S G iy SIhGe s SaCesSY DI Gine ot g Sfively short

A membrane layer can also be provided with an electrically conductive layer intended

for electrowetting of the surface, with the advantage of an improved anti-fouling

behaviour.
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cleaned relatively easily by applying a cross fl ow on
bot h nmenbrane sides. Relatively thin carrier nmateri al
wowdaos/1es26i ckness between 10 and 100 mi cr onet r BGT/ARN05/000331
advant ageously be applied for relatively small chips
with a dinmension smaller than for instance 5 by 5 nm
since the necessary plasm ching tines are then
relatively short. A nenbrane |ayer can al so be
3% ded with an el ectrically conductive |ayer
intended for electrowetting of the surface, with the
advant age of an inproved anti-fouling behaviour.d ai ns
11. Dbeévire conippiking iam@entbrafsoi abgrrief) whegdlh theahembiage & N
the nmenbrane is provided with at | east one nenbrane .
peyidadrwitpid eash enemempeane gpeping and thearriss avitheat l¢asy one carrier
n . C r eni.n
oBGERL " harncaRe i ol A8 onrlsr LBl R LALMAR SRR,
claim1, characterized in that the carrier opening has

a surface roughness of snmaller than 3 nmicronetres, and
2i n paleviceds glaimehin dgim; h ghameteripgdindhedtthecarder quepingdias a

| ai ' 0 [ f far. I '
sk Byl RT3 e s PR B e o
maédogfeged in the carrier such that a first part-pattern
has a first density of carrier openings, a second
part-pattern adjacent to the first partpattern has a
seco densi of. carrier [ nd.a thir Y
Spar ¢ 5t Srampbiea o Blorh B BedfuoRR ) ub afiteriged i tha

alpbitérdl ofeASict Ypdingsas fik@iged ReTheR@frier Whe Bty HREpASHAREN has
ensity is smaller than the first density and greater

atfinstriensity efifarritr @peningsy a seqoard pae-pottemradiatentdp the first part-

referably less than half the firs ensity. 4. ..
R PR g sshand Bnsiy RLpa R erdfrase it BA BatehagFe agiecemuo
tHeOdeBQIRI PHat-patfhiBas LR ASARH ARMrricR opfiBhgst HBefedd the 86cond
provided with continuous elongate patterns, wherein
detséty pasmelter shdndhe fipsh densityend gpaer thipatbe thirdgdensigy, ané the
openi.ngs, .5. vi.ce ag claifed.in.one or nore of the
segrdgsragy Epwiro ls Puptalt Be s A he carri er
conprises single-crystalline material with preferred
crystal orientation and
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 1-4, characterized in that the

carrier is manufactured from polycrystalline silicon.
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that the carrier conprises openings having walls wth
directions substantially differing fromthe preferred
wa@eoostied27or i entati on. 6. Device as clained i n BOEND2005/000331
nore of the clains 1-4, characterized in that the
carrier is manufactured from polycrystalline
silicon.7. Device as claimed’in one or nore of the
foregoing clajinms, characterized in that one or nore of
7t he RaYies apelayngd in gane pemoppheiing fegning slgimy sharpetreriged in that
e [ 0 e 0. r
oSO TGl e HEL R ol G ey gl e
sutfice ofthefoagfer, o¥ haley b6€tiAstapbrtid®th hdpativectapérinpDictatiod to said
the foregoing clains, characterized in that the
sWiasBr ane conprises a number of nenbrane fields which
are arranged nutually offset and wherein a surface
area of a nenbrane field is two to twenty tines
8.9r eapevict Aablainlihfoas or flogdothe Ghregding blales, Chiraétefized in that
openi ngs corresponding therewith. 9. Device as clainmed
thiermesplerang corpprised p nimpbder ofragfpbrage Eelds rdiichcarg prangadimgyally
i-n_ that .the carrier opening . I '
offiaPSiHtt £ A EEE bre 3R b ap SO AE e IR Bt
thah @Whirfedtearkofl drelot nidroesrieAosen g fcefradoyding@hdrowiten
times, a crosssection of a carrier opening |ocated
further away. 10. Device as clained in claim9,
characterized. in that a flo i n ft Ll er
9 opanDiiep o St iehl of st G FuBhARE Baftas P BafEHifh at
tHeQafridr byjedih@BproWAdEd jushigdlow thd MembamE StitnCeipHavidpea cross-
correspondi ng nenbrane field. 11. Device as clainmed in

sestien whighois @b@itt onpéo fifly gwisandaireferably tarode den Wines aP1oss-
%&pat ghe nenbr ane anacéj (ﬂ%ahcarri er are each provided
SGRHPT, Of 2 SHEITT ENRE IoRap St &&¥-ve 1ayer, preferably
with a thickness between 1 and 350 nanonetres. 12.

Device as clainmed in claim1l, characterized in that
19.he Orwick aatlaimédiarclaiprdchantenzaddndhat adlow tesisiance pEthe

13. Devi | ai med. i f | ai
ciior oRefieds Aot S8 1 AEPRUES EPEERrT8Ren b payR A shhan 2
ﬂmﬁéﬁ?& Wik oRrApoHN A RemBARE iMd.h at | east one

rane

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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openi ng. 14. Device as clainmed in one or nore of the
foregoing clains, characterized in that the nenbrane

WO goopnas2ieled with at | east one el ectrical condPCT/NE2005/000331

encl osed by a dielectric. 15. Device as clainmed in
claim 14, characterized in that the nenbrane is
provided with at |east one électrical conductor in a

first dlrectlon and at | east one electrjcal conductor
14n aDewics e clamed Brasgor moreet theforegeing phayng eharacterized in that
R RhE R o R AR Bl et Ak R oL B LA S By "
dicteiks. 17. Method for manufacturing a nmenbrane on a
carrier, conprising the steps of a. providing a
menbrane on a first side of the carrier, which carrier
S Pp
g p%cg%g cﬁﬁn?d[ 0 ‘rf]é%ﬂl%g L% %@%&dﬁg'}@é e Qﬁqbl%'ils H@gwded
WiBCH mSmrﬂ&leﬁndah Cordtior &f a fitwd directioptadlian Eaithﬁe mwctrﬁfah
obtained in step b) through the core of the carrier up
C@Bhpﬁéﬂhéﬁﬁpaﬁéﬁ ffergnt djEscki®d f or manufacturing a
menbrane on a carrier, conprising the steps of a.
providing a carrier; b. arrangi ng a nmenbrane on a
16ENMD DR\ eSoARritihg b iferflahé 61 2 clriefichaagiefigeddin|tBatalie udrier is
a carrier side; d. arranging and exposing a mask on
provédedenibh eoningpusesiove. traskshi ng t he menbrane on t he
menbrane side; f. arranging and exposing a nmask on the
carrier side; g. etching a pattern in the layer on the
1gar r Vedthéd £ mafufaetuginisAgnédibabgbn hldhien a:bfr@hﬁmgﬂhé &eps of
t he menbrane on the nenbrane side.19. Method fo
manuf acturing a nenbrane on a carrier as clalned in

o7 s il e S FaaEh B ER al il TP Pt R Rl
\Qf)m C{&n'a@%&fﬂﬂ%@deﬁki@hh%&@ffdﬂéﬁ:hﬁigcm ng through of step
st ops

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 carrier up to the
membrane.

18.  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 carrier side;

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

e. etching the membrane on the membrane side;

f. arranging and exposing a mask on the carrier side;

g etching a pattern in the layer on the carrier side;

h. etching through this pattern up to the membrane on the membrane side.
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20. Method for manufacturing a nmenbrane on a carrier

as clained in any of the clains 17-19, wherein a
wee@taeio/e | ayer i s deposited on both sides oPCT/NE2005/000331

menbrane and on the carrier. 2 1. Method for

manuf acturi ng a nenbrane on ﬁ carrier suitable for an

integrity test, conprising $he steps of: a. depositing

at |east one electrical conductor in.a first

1%i r ebethod; oma@gwm%a msEbsang Qi pargpfeselaiped i glpim 17,
Wg&@ﬁjl% &6 s{e P.gnftérﬁnc‘etdm% SEis 9 1ls Q%]}Mdttg tie ﬂ'eﬁllbf‘a‘}k icfé 'ofthe

eposi ting ast one e ctr| conduct or

casher) ol mndhaﬁtetrﬁémata el theaaleiig thioughefateplty a&ips.o n e
el ectrical conductor in the second direction with a
dielectric 22. Application of a nenbrane on a carrier

25 VB Bk D6ty 88 AL o v

clbin®s Cl-89,whéréinZilprofeotivd layérriatiegusited oﬂbf)tlhtshdés 0.2 &1e membrane
pllcatlon as claimed in claim?22, wherein the fluid
e saicn dai ry beverage, in particular mlKk,
wherein for filtering of mcro-organi sns an average
menbrane opening of 0.5 - 1.0 x 1.0 - 5.0 mcronetres

21.s apRiticddor fnefuthéthtie b Ageniradeddn @carfvesuitgblefondl ategrity
opening of 0.5 - 3.0 x 1.0 - 10 mcronetres, and for
teﬁfb PQIéPmﬁggBESEﬂPéP’él ns a nenbrane opening of 0.05-0.2 x

%g) ﬁmg TPlch&t ong eﬁeg‘lcafgonldad‘tor gqoadfﬁls? di‘?éc?];()hd ed with

ne on a carrirer as

b.C | ai §dveting thelt 100E GHertsttiaest 06stiudthr i® t}ﬁrﬁtst(ﬁlrefcﬁen with a
net hods as clainmed in any of the clains 17- 23. 25.

Mermbdighestrish a carrier manufactured according to the

th ' f 1 6
crvet O RE aEleR ok RleB e ipibEof b Shotd pifdsiofond
dcarr t&feridg tid All&BCor o blestiica boddirtd ithEsedonlifdifdction with a

obt ai ned according to any of the nmethods as clainmed in
any dielectric.

22.  Application of 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 17-21, for

filtration of a fluid.

23.  Application as claimed in claim 22, wherein the fluid comprises a dairy
beverage, in particular milk, wherein for filtering of micro-organisms an average
membrane opening of 0.5 - 1.0 x 1.0 - 5.0 micrometres is applied, for filtering of fat
an average membrane opening of 0.5 - 3.0 x 1.0 - 10 micrometres, and for filtering of

proteins a membrane opening of 0.05-0.2 x 0.1-1 micrometre is applied.

24.  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-

23.



the clains 17-25, conprising the steps of a.
determ ning the degree of conductivity of the

webk@stoi2cal conductors; b. localizing a possi bP@I/NL2005/000331
fracture on the basis of the information obtained in

step a). 1

25.  Membrane on a carrier manufactured according to the method as claimed in

any of the claims 17-21.

26.  Method for determining fracture in a membrane on a catrier as claimed in any
of the claims 1-16 or obtained according to any of the methods as claimed in any of
the claims 17-25, 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).



