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| nventi on reI aﬂmmmmlmmmmrtructured filters for fluids. 5 Varl ous f| I ers
are knovvn ter, medi um has m cropores down intéf

subni cr-onet re rangagsigphe pore size ~ being statistically distri but ed in
dependence on The external dinensions of filter media of this
ki nd are power m@umm@ ai ter than the nean pore dianeter and experience

has shown t hat readily be made as snmall as may be desired. i0
M cro- apertured met8%trips whing

_“-_EI

NI RO REREE I Ifgen printing are al so
known, up to a thickness of 100 Vi R co 51 —exanpl e ni ckel,
provi ded with holes which are uniformy di strlbuted over the strlp) t he

di ameter of the hol .bein r.ips are produced for
exanpl e gal vani cal | y. A °§f§‘?‘ﬁ§l lcfoi#écef"ﬂ’%-ﬂrn ﬁ‘?{oti ‘#2 assembl ed with

hicrostrugtured conpegig Silteds sfe Bivwap GRwhich e filePRediim had mRfopdies dBwa 31432
describes a cross-flow mcrofilter to which the fluid to be filtered is fed

and out of whi cHi® B FRBRICrOREYT 13886 e BOTE | 9i%e; KeiBg f stasintienlly distributed DRsposed
between the chaghhdehtt é W@'nﬁtbnfalh erHel ettethal h%sx@tﬁ%ftm@r ﬁ@dlh Wehid i Hhamber
for the filtrate'is a row of webs or | ands between wh ere are
passages. The r pavest ofitertbgreaterthasethe mgasporodipmeterand mcmrlemelltaeshwmh@t theyect i on
of 20 the passa I.Sad: i an of 90 to 135 with respect
to the direction tr??dd@vcdgf&r[ﬁag%w rélongéelﬁ irgte The supplied fluid which
goes i nt otk he concedtri'rcm~@ertufeﬁ@m@l pEipg whibleare osed ddr sthprmehgarfelalsb kadven, i S
collected in a raI r e@ve Iter

per pendi cul ar | y %r%fé‘g‘%/“"?{ oeér:r@ a?:"e"%gg‘ t (e axr elsﬂ?f’?ﬁ‘}eMth hgles
plurality of pawhages: wdnﬁouhlyaksmbmbdb@iem&emrmhmepmsmaﬁ tiieolioldsiteing some

concentrate. 2S _Lnternat f 1
di scl oses ~ a nfts %rﬂ%treﬁa esg g#r?g;()d\%? ex&%;él %@E’ %%”f‘éd“'?%#f‘ Zfé@S
| ayers. Di sposeklincbmaﬂnbeb«:hssmhied)wﬁh? nhayamcturedg:ompmem&gl ons is an

intermedigte |ayer dis 9se 0 er wth ope s that
are elongdte in are lir%‘ﬁaﬂ\np nﬁecﬁeca&‘{llﬁe%lzg’tl ggygedcré& F%?ﬁse{bw nfLélge ng in
parall el relati tmnwlm:lp trteoﬂmdeo be fibtedeth it Gradgankd Loohi nalwhmhckaeonoénu‘aheﬂmemd ags. 30

In those region cov i r e a ca ver hung
confi gurati on. @t?ﬁose” un %S‘n sgglr’l% %\?g? ghpar i m& ?lh @8@8@%"”}7@#
adj oi ni ng t he otherbigling ehambsrh&k the\iilgito is avowcdf webs as lahds iskwars wthiivh there

di I -
e e At e | PR e Sk RS Resh Mt FSERk s il BERD, 3305 RR R 0.
whi ch is 2ohi ckethetplaaaget hﬂncllneénm&hadnemghaﬁisé? to IBhtwith vespect toythe dzatibmi ns a
| arge nunber Of ‘3% &”%ﬁicﬁcoﬁ%}?&%@gSﬁh@’@h&pﬁe&‘hgxd%ﬂl g&g dﬁt&‘ tileQ c‘é’h&@n ”a””er

parallel to each ots can be arra na nea
configuration iﬂOWhpascdrearOWIOéwbs Thefilgrafe] lnndlebtedmauﬂlmdmlofehapibmsahdty of

| | et
chanbers and' i o pestel ity ek Bebichcue ity bl By ol Blke el B
t hrough a pl urabliutajdt}mfmmSWCWMMHMWtheWwMQW@rface The
ayers ofasthat T1ltohefal é%%grmﬁ% SpeRbhd® O, PURS! o8/ TBCr iighiosdd' 3Det

and are structured by e ng or mechanical” processing o

machi ni ng, whi | mictomenbaricad Silterwhdth/is aopstrivited frorh threedayenso | Risposedran thtetleﬂed
deposi tion out t r
previ-ously pr opg%e%eéfl@megifaﬁig Bkrlg%{}%&ﬁaﬁé &H’gg%srp I%ﬁﬁﬁm(’ﬁlq'gr@%é%gnpl e,
it has been not laderwﬂfnpbmags thet e elertpats inh ngm-wemmsllthampwmb teyevi ces

0t uncti on. 1 neaegnd 5 el SERREITE GRR bl B dt-a R8s g 255°,

provi de a0 ar gein thoéetregmnsbthe cmhelwed matgmged mlateantﬂewhaum\&muugldmlf guatidby | ar ge
dead vol une. AI reviou sed eyl ce are.unduly .
conpl i cat ed, ‘gP?ﬁﬁg “gg?fe 3@1 Vﬁﬂp?'?r?gﬂﬁoﬁ e 9 (9Piﬂ“ég.' 521y
addi tion, sorre diallbhelopr\xe\whqusk mwapuhsmdemuimasyeara@d aylblﬂgtah&ie didigxte cannot
easily be assenbled with other 20 . m crostructured conponents. Accordingly
it is an object of the invention is to provide a mcrostructured filter for
a fluid that alleviates one or nore of the problens described herein. ~t
According to an aspect of the invention there is provided a m crostructured
filter having an inlet for unfiltered fluid and an outlet for filtered
fluid, the :filter 25 conprising:




a substantially flat base plate and a cover plate that is securable °
thereto; and a 30 ~ a plurality of projections that each conprise ~ an

i ntegral conponent of said base plate and which each project therefrom
sai d projections being spaced fromone anot her by passages that forma
fluid path through the filter chanber fromsaid inlet 26 Jdédanaien2002 to
said outlet, said cover plate when secured to the base plate covering said
proj ections and sai d passages; wherein said plurality of projections
are arranged in at least two rows to extend in a zig-zag configuration and
in a nutually juxtaposed relationship acrloss the alter; 5 and the inlet and
the outl et each conmp nflltered and filtered

| f
fluid respecti Pefyne ellzi‘ﬁﬁl an e % %‘tﬂéatﬁ Fﬁ&oéﬁﬁgﬂaﬁfr?ﬂl%l?‘whé@b%“@@%as t he
filter and subg{ mke@l&wm@mtéaﬂnwia@&aiﬂaer pﬂﬁlcscér i8S coRRins A Sarkd Mudbedgrd out | et

sides of the filter ' respectively. 10~ A preferred enbodi rent of the

i nvention pr ovmm@oraaqmoe%%&wwhmrewmvd iarrovyrise marnen pagpllplkio iepch othisri nl et
fox the unfilt Jd dHig sadfgﬁ ty Y wher ei n
the flow dir ecle'.aflr ggo oéf&tﬁ) érdoftcrj\l hra%%&gﬁﬁgpéhg {?13%&;40 t!:rqiayrelr aThs? urf ace,
having . fhe f dluidiéwsghrohgh aphlahtysofrwgemwtparpemmlarky to the filtemsupfaceriatbiat y of

Pr oj ections whi ?h 1 %fz%ﬂlr agl%.m%eljs e%%%%d (%, 59 uraht?{ )%tlt?ate cifdethe: 15 .

zi g-zag config ratron and rhoa y ] uxt apos tionshi I'p %nd whi ch
. project out of caapbeesf thrcughy plurality bﬁswnpigaperpaﬂcbuimbradn ttmrfeteamfam €hreal
conponent of the basfeth[l:i)t ) ural.d t pass es, bet ween

the projection ayers 9 }terp?a@f ertgfﬁe fr?'flast?hcgn’ 1{“7%‘.9 (ﬁ?t%{aé afl% 4 sposed,
over the proj e(struamsd Ebijrde_tchMig odmbosmgre;r triaehapaslsptg%smg/\/ﬁemmnmg,,wm& - the

passages-farm s through Bath from et si.de of fide
filtex, dfd ' . ‘h%dﬁlé‘ggﬁé{%ﬁﬁa f‘é‘&tt\ké‘é °gtyha8 g?eg‘iﬂ% 1%“?“2 fﬁ‘%"%??%ra"“%sreound t he
proj ecti ons andah beincludecover plate within a row of projections is
approximately as large as the w dth of the SsSa | f the

proj ections, an whié- ’h%“cilo Fly BSGATEY PPy ‘?dg‘” egvf“gf? tﬁ'O?S nqglgés)fsagges and
Ce e .preblans. . €bo egyatpde, unhat bezh atotddothatt #teleasnfsothe efelub previowly whi ch
ext ends aver approximtei the |re f||t &his
approxi mately a"|O rﬁ’iseéih cyse ?{8““ p’foL}SCe'3 ngns%ﬂq(agﬁw reupo %@g? e base
date an tilse i nloeisestbd’moubnt He ahidffogrtp alladate thin pedbdmgatlas cbeﬂnl m)p0§¢dot0 for the
filtered fluid, whlch S h of
the'filter and %I C%a lagg)é; ﬁﬂrbg’(t?\{n% %@{B%%Qﬁzﬁ;@a}{u%%mgﬂsolﬁrg%h{agr\{é‘ﬁlgﬁ:. whi ch
proj ect out of Albe some e)frihslpevmgﬂ}' mhlpomdtdeetcevsardemdﬁlytdq@plﬁqateﬂe?nd thus
Preferably; the rﬁ fgggﬁJ G ' HMhming eVnflhllaQlire! N8 i sothPdr RO PretibiR1yOUL | €1

slot is 26 Mar &
proposed devices are such that tliey cannot easily be assembled with other

20 . microstructured components.
Accordingly it is an object of the invention is to provide a microstructured
filter for a fluid that alleviates one or more of the problems described herein.
1 According to an aspect of the invention there is provided a microstructured
filter having an inlet for unfiltered fluid and an outlet for filtered fluid, the filter

25 comprising:

a substantially flat base plate and a cover plate that is securable -
thereto; and
. L
30 + a plurality of projections that each comprise an integral component of said base
plate and which each project therefrom, said projections being spaced from' one

another by passages that form a fluid path through the filter chamber from said inlet



4~ from1l:5 to 1:1000. The inlet slot preferably retains coarse particles.
A plkurality of rows of projections can be arranged in a cascade
configuration. The projections arranged closer to the inlet side of the
filter are preferably larger than the projections which are arr ng nor e
at the outlet side of the filter. 3 The .spacing between tREMar ﬁ e
plate and the flat cover plate in the region around each row of
projections, which rowis arranged in a cascade configuration, is
preferably approximately as |arge as the %idth of the passages on the side

of the . pro j i d I | Wi sses jnto the rqw af passages.
The.spacing is t%%#%F@E%%&gﬁﬁé?&gﬁﬁ%%th%f@v & R The
spaci ng pr ef er and yaid Passagdgcr eases” from one row to another, 'as viewed in the
direction of flow. The g‘as ages, may therefore be of an approxi mately square
cross-section on th&FreEy yﬂ@w RSpIeqHqas up grreneed i dsagSye FAVES BEXIRREN t he
flat base pl at gn bRigtg BhBFArAlcAWAd ir & Surkially ?ﬁﬁp@ﬂ:ﬁ r8BGods B ahdodd the fHRY.ET

pl ate can_be constant within a mw of ~projections. In the case of rows of
proj ecti ofs which 1la aifle arranged in a zig zag configuration, the spacing
can be ltarger in th [ f v [ Ihmﬁ' Fredel Ximty
of the outlet side glfglh? gﬂgﬂgtoggé??ﬁg%‘gﬂ?tﬁgaroe%l O%T}@t'o the ﬂgﬁgﬁ%ﬁlte?%og mw
which is in thdlutwssientively, cichrdfeaid slotstbeing dubstentiallyeast vide eg the filter spaci ng

o7 of oot i oms. 1o e Rty i3 a0t BELERAEN LIRS B oot SCL AP o

rows of projectionmspeativedief i ne an ~ i nt-erconnected chanber into which the

fluid fl: fromall sage t ~ 1h roj.ections of | kSt and
out of wwlih t he f|f}iﬂ%&?ﬁf%#%ﬁfﬁﬁ%"vﬁgﬁﬁ%%&’E‘gﬁﬁgé"%vé%%é’ﬁ?ﬁ%“%}r%ﬁi@3 rifJér‘Prlnv)s of

t he adj acent rewhidbhsyos en inlgsfor denunfiiteted eflvid Bsd amauthdt for dieciterahfivid, i s a
.col I ecting chagper.o | | cl ti i nt.o ieh t filkered
fluid-is 25 ~ @%&Jgﬁa&%ﬁé@%@ﬁﬁf eougﬁu “f! °a1:/1‘1\£eg:isn &%&pié%éfa%e' s
bet ween t he pr djecfollowing chdradtérisingi fedteres:ow. Di sposed downstream of the | ast
tow of projections is a collecting cha r_ of elpongate cross:-seotJj.pn) Into
which the fluid flous o&tPP“B’Pg’&% P‘°1%° gsava%g e tr‘%‘\’/v‘,°""sa‘r‘1’cf"t8‘hdt‘g%f whi ch
the faltéfed f kigizag bonfigiuntion and iXmamypally fetapasersa rolptonskip japd whieh prgiesh o8t ofifebs or
| ands whi ch - 3%¢bGWRd takk plabndRnit LMnGHtécel bdnPbnent AL bk plaleght ar curved.
.The projections enay also be in the formof . preferably straight - -

cal ut Yins of any crosglusaity phpessageschetiess|the projeetianad ox pol ygonal
crosssecuon. - 26 Mg Clprtlidy $iat T Bivel BRI isl dfpoRASSa0RS RybaRM AE
bet ween webs or [ ands is pre?‘er ubly.at. | éast twice as great as their height
on. the entry &%%Yﬁﬁwﬂawhﬁéncross-secti oct, of the passages is
preferabpy approxi nathelpissages &t Othrdugh pah fiokoge thirsidertd AR outletalide dftid he

| atter case-the,longer side of the trapeziumcan be forned by a cover

pl ate. The 5~ %étﬁ’sﬁ’g‘gs are for exanple from5 to SOitmin length, from2.S
" to 25 ~tmin hei ght- thedpdeingrbefiveon the b3ds gty inntheverdh Brouddithe whojléckiond antl tie
passages can becone, great.er towards t.he exit sid ' .The _spaci.ng het ween
the rows of pr(ﬁf‘éeﬁﬂa%ngﬂﬁgﬂ ?@Pﬁ?@‘?‘é&f‘%" . Epeﬁthrgga'f'ﬁ%v%g sog £ wi dt h
on the entry sipasagedlon thosie of tipr mpjectidngnen ekichrthe finidgrasses irto thegroxagf coon.
1 ~ The ppws arranged i,n-a zi g-zag configuration can be inclined réelative
to each her # &hangn'angl e of from2 to 25. . . Wth.a filter which has
rows of projections-viii elongate ialet asdijefbri the zuugfilmeg €loid | whiclatexzndd heer

particles to be_fil.t ut.. ar | ly. deposi.t.ed in_i. eqghons on the
i nl.et .si de of FHE° %{gﬁf’ﬁgﬁ%ﬁwﬁg&g#%&ﬁ#@r%ﬁ@%gﬁg?%@%tgfyoagtb?@[asgl?ede of
the filter, therojetions whitinpeeect bet afdinsbesd phtcarihe ixﬂﬁt%?d?mft&ediltem atl si de
progressively increagse i pAi ol ot r £0i " . e o

the filter. The fi |f%ﬂrﬁ?ﬂ&@%ﬁ@&g%%@a%ﬁéﬁ?sﬁgﬁﬂﬁﬁ%ﬁmﬁﬁﬁgﬁﬂﬁ%@@nd t he
filter capacit yhecetitipereddtid ofiierfiltenand whizh ic hpproximatalit asctdgh esthl projectiomws  of
proj ecti on,.?:l Sv?nlicrI:Tforgjcgtnc}ult Bﬂhg bfas'elpl govx\l"tilehogtfgttsfdg‘-%?ﬁwtfﬁtcrpe filtered out.

Preferably; the ratlo of height to width of th nlet slot and the outlet slot is




20 . The degree of separation of the filter is preferably relatively sharply
defi ned:because of mnor fluctuations in the dinensions of the passages.
The filter may not res~ui~e a feed flow distributor for thesfMaicH 2002 be
filtered and a filtrate collecting 1 delvice for the filtered fluid. 25 The
filter can be produced using known procdsses .fromnetal, silicon) glass,

ceramc or plastic material_faor exanple. The base plate can be nade froth
the sanme mat efPmIlhte 1:5000; Therlplet sofiprefareblyirataing cosrse pasticlesover pl ate. "The

filter is prefer abé ¥qu&”t§ @Mo@rsfop?;ro{?@t?ongic??fﬁr?@% fd %gﬁga?? 3;’@#“%% le up

to 3D MPa (300 bar n a mcros cture acco anot her
enbodi nent of Theyrojections tiranged S0se tr the indetiside 0b thterfilet aegeefétably dirgerahenent s

are arranged gn the sanme, base plate, for ' e. e a nQzzle for spraying a
fluid or for @Fé’&ﬁ?ﬁ“ﬂ@s ﬂ@"@é‘fe geﬁélpcg&ag Wetoﬁ'g&ﬁ%kpfﬁ?“egéﬁre range. 26
March 2002 6 The tyy i¢l : | = £V, ggf;@q
endodi rre())gts of theﬁe@?ﬂqﬁﬁg\"/ﬁ%gﬂengit Hgﬁ]?l%??e igiﬁgqh itggveglp’a@&&n tfﬁfulg ol I owi ng

adv?lnt ages: - apwaskasske ravnef vmjecm,hdyi?taromisgg?mdﬁm Cmcaqmamsﬁg\a‘atimlxésr kad )
Crouri 11 o6 conPamehAiRbRnfRTA IR & Sl o BT BesBRRP R e BUE FIEC|OT The

filter when iprojestiassemiviiah s tfivid pmeszing therrowsef passes. atfhel spading @& be

i mproved, as whgn,used in atom ser for the admnigtration. o
_ nedi canent, 8P efﬁbg' g?m{e%%&f c?ﬁ?rsggf‘ﬁﬁvi"{‘%ipﬁ”ﬁeswé léci?qeeﬂ’“ﬁ‘égiﬂfﬁgeﬁsbhse can
have fatial cofgegie TRasofeabwlit endisesss vievicdan FRSBRERS TaBwIETiafdkages W thin
narrow limts. in regard to shape, crossl0 sectional area and length (in
the Trost pr ef BPY BGrEits 66 PhEH PP HSREFORSssorotat onheis shspiosids R a
filtgr are thguigane);, - the passage crass-section can be adopted to further

condv.tions. for exanple to the cross-section of a nozzle which i§ connected
downstreamthereof; - a large filter surface area C?t{x] be di spo ({i’g wthin a
; g

smal | filter vol uhts:spacing betwgenthe flat basa plefe in the aug anqupd the prpigetipasand the lat o o ¢ he

flow of fl uidoweplatbenn®e canstire avithie  vweof profretiona i thegeclofirowsanf pioggetivpgywhich

Conl | ubal | Ol SHRBLRN ALY ASROROE AL ea O kPl d AT B bBSRAGES:
l~e . t at | &¥sVhegginthe pragmityplihe ?“ﬁ‘ftt‘@? °£<i'{‘ ter U in the regiqu 9f fhey °f3}?‘3 ay have
a smal |- deadrarovhiches indiecproximity of thh énldt §idetof the Gilier. Tie sersiogprifecbly pppraxingielypl e .
fashi on W t hidaieihorbisés H8MlobdGk Y tBShow of projections to the other.

ey e

20 ’ " The 'mutu-ally facing sides of two adjacerit rows of projections may define an
intercohnected chamber into which the fluid flows from all passages between the
projections bff a first row, and out of which the fluid flows ioto all passages between
. the prajections of the adjacent row. Disposed upstream of the first row of brojectious
vy s ia collecting chamber of elongate cross-section, into which the unfiltered fluid is
25 . paésed and out of which the fluid flaws into all passages between the projections of
the first row. DiSposEd downstream of the last tow of projections is a collecting
chamber of elongate cross-section, into which the fluid flows out of all passages of the

fast row, and out of which the filtered fluid is passed. )
The projcc’dou‘s can be in the form of webs ot lands which - as viewed in the
30 flow direction - are straight or curved. The projections may also be in the form of -
preferably straight - columins of any cross-section, preferably of round or polygonal

cross-section.



conponents. . The mcrostructured filter descrr'bed herein fi giﬁ rg@ébggul ar
util'ity when used ' for~fitltering a nedi canent dissol ved ' i poMa vent

for producing an, aensoi for 25 , inhalative applicadoa. Suitable solvents
are for exanple water or ethanol or mxtures thereof. Suitable nedi-canents

Ocvent, “ba 679) _nae Fd SR e CENGRR orh MALE BF g el why et s on
can al so be ugamt iwdecthsigh@pnd theie hdiglt e theasmitrl Sids o SR TRid. DBk drhsshedtio

f
application W9 |/14468 or PCTI EP96/ O~I 3S1. 30 The microstructure 'Ofi | ter
descri bed her dhapassaygesie prefasehly enproximatelx squarg as\biarvgl-shrpador trapezoidalany the a

plurality of.interconnected : X the order .of
magni t ude of s!%%?é wa'ﬁgtﬁ%g?‘fg?r ﬁgégf Hn%ﬁagﬁzéué{ljs y%ﬁlﬂ‘%lg t%%tcﬂye&fl%ﬁ ﬁﬁarge
surface @rea pa&@%}d%f&ﬂdr 200D 1e7frém dndl 5C prrie tdngth, ﬁ'ﬂmmtoﬂsemnﬁ@hélgﬁ@hde flat

cover plate (batch process). I S_comyi ~ assenbly ma~ then be djvi ded

n

into a. nunber M 2P ¢ dumafn Widde ethe Wi ﬁhs"? FECS IR Pecrmpe raateryie Watdse

speci fic advanjaggssign the one hand batch production affords the :
possibility of producing particularly inexpensive 5 individual parts with a
hi gh degree of predhssmpningibetwest the cawsrod peedastiensos pelepdblyntvfieamsrgrent antbit r es
down into the subm cronetre range, which wouyld be produced only at .

subst anti al | y PgeEsath el entey side: The rowy of projections pyfgad 1.of obpyig-2e W%ﬂ“@“"&n t he
ot her h#Hnhd batmhh rqwsadaiptd Dn zd-fp cadigeation cénche incthef! irdlatidle tpLradhi dther iwoupleapect -of
all parts, whi e.reproduci bly achi eved under the sanme process

condi tions an&ggg&ﬁr%ﬁ teolzg.'to slowy 10 change. as ~i ~ould be the case for
exanple in serial processing procedures due to tool wear. In addition. the
position and | ocation of the parts in the process are al so predeterm ned by
the design -and Wishnot Hiter twhidhe ke useved afid mejtctioys nevhih ofreex preangeds e

sorting and hangdli i Ny ] jousl
13 prog ed ar ?gnégﬁ%ﬁ%ﬁg’@h@@%@?%ﬁ’ggﬁaﬁ% .%‘?N[ﬁe(r)ﬁdugeg?&}%&rﬂgeg{e Jés? byy
reacti ve ion etosifiaiglet yda afdheoiuidsihich asrin thepronimity efsfbe ontlepsidesalithe filist i al s,
in accordance \hdch pldiBen théPdwRIoPERREdNY oh tHe RAGIRR PogreldterPintenba BLgdthiind

nmoul di ng.. There may be further structuring processes for producing specif
c passage shapddthepégianefdhe gytlet sideaf e filfpr. dhe filtsr inpnly apncorimasly cpprletelyect i on
gan bedpr Ogugedﬁh%cﬁ«g@ﬁd fH.eCﬁr{@i/&{phﬁ | eQ_waﬁﬂl@@rinEf 6tidindbek: bobieh BPRRS can
e produced bot ry..etching an 0, W t efchin ocesses.

Tri angul ar pas§%“ése%é”f° %églyéﬁfq”gﬁ?“%rﬁﬁﬁzl@d M%ﬁ\%ﬁt’i’/\}’? ﬁlwﬁ%d@)‘{)t ropical |y
operatiZ® etching processes in nonocrystalline base plates of silicon. The

base plate is’prefegall Vet deitionthritie filfRti¥ prabdtathy rebtivaigishapiyCdeaaba or dry
etching or a conbination 25 of those processes, particularly preferably by

4

ani sot ropi ¢ dbgeattecafimigor fuciuatipes igdhs dimepsiong of sherasiagese Hivfilten M85 8} ect i ons

thereof can bf»‘eq'ugk Refed ot @stibdtbr FRURY ARldAh el fAilicr@i A4 Filtete BNiifg DONdi ng
of silicon and gtass) for exanple an al kali bonsilicate glass. in one

exanpl e.” the gfaesfopthe filtered iy on to the microstructtired silicon plate

and corgeact ed W t hyaDgRLSGH b8 PPoduddiCushittkinhRn FERBRE Horh Tneddl, HBRKS Plads)
t enper at ures of bet meén r200 a(rillgo S00C and_a nggati ve voI.tO%%L of gout 1000 V

e a
i's applied befs@wl ertmbasyp matsial for sxanphh o Theleisg phitescap by made fgen the sty
vol tage the pgtddal e of NOGIERRnAMERHE FARShER3Per! flAOU Ahe iR ¥ pRErdtly t he
cat hode where they are 26 rch 2002
suitable for the high-pressure range, for example up to 30 MPa (300 bar).
In a microstructured filter according.to another embodiment of the invention,
30 furthet microstructured fluidic elements are arranged on the same base plate, for
exatple a nozzle for spraying a fluid or for producing an aerosol, also in the high-

pressure range.



g neutralised. Formed in the glass at the transition between the glass and
the - silicon is a negative space charge which provides for el eCtrEO?E bhc
attraction of the two surfaces, and which in addition by vva )@

bri dge bonds results in a durabl e chemical bond between the gl ass surface
and the silicon surface. 5 Wth the above®described illustrative process a

cover plate o f gla i S us f.or assu ance
because, of, on t.hei’g?leﬂ?iﬁ%%&ﬁweﬁtu%fl&gyf %?ﬁge V&H‘éflscg‘ﬂﬁ%!é‘f‘gﬁﬁ g ;
the ot her handinveaticimgy SeHisie sdine0dr allnyfltheootiowind rgtddq&@%eyml ch result in
mal fuhctioning of the filter can bé easily recogni sed by optical

i nspection. 10 After besguseniadiltay %r%@@dm“élbﬁh@f B@%ﬁbpwrmmaﬂearm iticaed i nt o

i ndi ~~i dual fi cul ar
saw, with the #ér? Dgeqéfgngf%@{‘ ﬁ‘es FIF &g@sigg[e’@o c'%b@{l%f g‘b%’l’ﬁ@“ g ?)os ed
if they & e nofluil rﬁhdyaxpemhblﬂmmhabﬂuymbdaéﬂter Whm dy ssséritiled with aGRgzlbe
positioned wt adegree of accur to thin a fe~,y mcroneters. 1 ~

Besi des usi ng afoli% TR dAtemiser f?eg‘?n"EP"Gg? St WREY ugsds i B Atomigginfopeths oi ned

to the flat coy@hinuatiéh &a Hﬁﬁeﬁnéaf faildkd 6%@%&1@6@%&9(&3 ﬁ&rd p?’éfil)&ibf‘g
gl uei ng or sol deri n% or any ot her neans apparent to persons sKki din the

art. Enbodi mentise en hane fatalveentenvmagesdpr the M8 be described by way of exarrpl e
only, with referenceﬂ{e%ngﬁgcsa&ﬁ%%@ﬁﬁéﬁw AR lingh e iU %?to%ﬂapﬁfl

illustrates a schemati c representati on of an enbodi ment
Figure ?10s a wcemnairarmnllemtlgéld the qioet th@mﬁmgmbmmamtrtaﬂgmmpnmf all

proj ections 'npﬁs@ﬂ% ﬁhﬂ@t‘?ﬂ{z{erﬂhe%m igure 1; Figure 3 is a

Cross-sectiona A of Figure 3; Figure 4 is a
schematic illustrati te m)fssaac vxassrsettyon@hn ti¢ flaptedrtp’ fpttthgr e;cmdmmnsﬁ for e@phd gure 5

15,2 sohermt | o, JLUSLLRIIN o oLl Ifith B QLERI WNnauiiief S 2 schermt i c

illustration .o |ve tTerns in e projections
m ght be arranged; Fn drrge filkersducfvs apeaecan bk Wisposad maéuexsmﬂl 6ltexf volumee;

orientatjon of the p S, 4 r dlna
scanni ngfsgl ectron m%%gg%%g{ﬁgfcﬁgg fﬁ?o &ieg%g%ﬁ;?gd%nﬂ ogpﬂ%i gggdﬁg#&fe

ment i oned aboViewéeh guws adargd ivs 2 ig-dalz| cosfiguztion sultotilynpemenditulerlyf fol ther |

26 March 2002 °Wm\ﬁle[¥5‘gﬁ f[Lomthe initially open side) which is then'

covered with the cov ate (not shown), A base plate | of the filter is
m crostructured betv@empﬁmﬁlt@oﬂg@ (rugpHHS ‘crogs-seetormh arexiof aliipessegstrmest b | ng

provides, in thi quhe Eo%’ﬁ‘ prol ections which are arranged in a
Zi g- zag cdnflguratlon t my a e seen that the rows 3 are
20 - the filter may have a small dead volume; and

< the filter can be assembled in & simple fashion with other microstructured.
components.
The microstructured filter described herein finds particular utllity when used
for' filtering a medicament dissolved in a-solvent for producing an. aerosal for
25 _inhalative application. Suitable solvents are for example water or ethanol or mixtures
thereof.  Suitable medicaments are for example Berotéc, Atrovent, Berddual,
Salbutamol, Combivent, Oxivent, Ba 679, BEA 2108 and others. .
The fifter according to the invention can also be used in a nebuliser, such as
those described in PCT-application W091/14468 or PCT/EP96/04351. |
30 The microstructured filter described herein may be produced in the following
iHustrative way: a plurality of interconnected base plates, for example of the order of
magtitude of some thousand, is simultaneously microstructured on a large surface area



Sinclined relati~~e to each other through an angle al pha. In this exanple,
.the.base plate is provided, in addition to the filter and u&Maghi2G02er eof .
with a further row of projections ~ which farma very coarse filter and

whi ch ser~~e to agitate the fluid fl ow ng 7ther et hrough. Di sposed upstream o
f the projections ~is an inlet slot S through which the unfiltered fguid
passes into thegjd ; J a@gtm' dj i doibi

filter is a nozg{ldeéaéﬁf)e&d]ig?n %Nﬁle%%' ﬂle fi l@%tﬁkﬁﬂ%lat}g ﬁgétgp%{g%sﬂxiwﬂ%dﬁgzzl e 6
has been for medassemblytmay then besdivided into @numbsr of indévidual pistasgr al conponent of

the base plate 1. Itwl]| j.at e filter c e forned
wi thotn the nozzle 6“&%8”8%?%? %R\St?ﬁ%rhig.s 3ﬁ%ﬁ§l§§'ai{’anlhgesan6§r§$ %?éf’e i ew of
a portion of Fi gucke produddon nffoats thel possibitity € prbdwingapgdoraly dhexpémjvact i ons
in the rows ~. In.this case the, projections,7 arg rectangul ar, wehs or | ands
but s w1 be R BT i BE BRGNS BB Afdcgied of 3 fow

configuration. |fice@Bird&osAahto thebubifictom@yiSragpes WRRA wsulebd bidbiadel toriyodt
projections 7 which upstand from dl e base plate | and which are spaced from
one another to [vbstanulygreatanecost igjagseril pragessingpropegyree whilp gughe other hand
cross-sectional vy ; BeFRE S Gl K e A-A in
Figure ?. In thibgk?ﬁogg{t'?gtq ?‘8125 g%ﬁfgg{mnenf@% g%&%@o’%@c?ﬁé%ﬁ%%*@c@ﬁcaveh~
curved | ongi t udibmagpragiucibly aclietedawmdenths wmetpieses canditipng gsdigamliBelpfo slowly

barrel -shaped cr ection.,. Fi =~ pl I iJrent,s of
proj ecti oﬁtg, eafﬁ&é;é‘ea\?\éﬁggrbgrw%%ggiqoer i @% ﬁ%‘y‘ﬂd’g‘é%ks'é’%gy éQ%F E{Jﬁg&’ef t|gll??°e[r

(i.e. from abovedear. Any of, or any conbination of the illustrated
projections (or any pthet.praqjection) 0 d ilfer

descri bed herein. Fi fg;nuirmgdl%’m?1 S&lgmgosg% eagtggﬁcélﬁﬁ%ﬁ%néﬁgf? qﬁ%%%%g%?ealsf’and 12
of constant wi dipredvtétniinedobmn the ciesign rmodvdgindegvedo bierrgiustedped sktandmedys o | and
Fand 12 whi ch i § gt g ik i REARSES b EHcER A8, SR LM 0"
il lustratesl ar e peopespdarengealenssn 16, a triangular columm 17. a round col um

| 8 ~ and an octagonal, col unm_19. ., As ion bqve. any. )

conbi nation of t hesejnfe;tf?ﬂ:sp aF & B? P ‘é’gﬁ %&‘ffgrr&g%@c?oﬁ rfz}?gvymg%tc%%’%ﬁm%z
filter. 1Q f Fi ghapingborsinakscasaof plagiconatsmissimciccadmke witbwe LIk pglesa byari ety
of different projections. mnmore specifical a projectiqn pf I ul ar
cross-section 2 i,thogxﬁBE)dj %aé‘faf’%ﬁm(??n"aa%dr g@é‘l-dgn&:t %ﬁ"ezﬁ“‘w eh&é‘éﬁ’cé‘g&é@ﬁ urved

| ongi t udi nal si gesesses for pjodoting spebifvfpassageehapisd Hlassages 36 twpepidehor2Burieh whi ch
broj ect ToRbof ¢ RS SErareeh S bEpEAattl GbP B cRAnE: Ml fodng Such | o
trapeziumis ¢omshapes eth bopiotieceddwth by diyeetdhingandl dsqmith et iething-progessas.t wo
broj coti ons wher iy asPhe Sher U0 SRR S BRIE RO |
are indicated betdibigsprofesss fifi enenvicrysialline . baFeh glagss ojfeslidoons Tharbasseplater inged
inamtrix for i <l : J [ L~ ation
33 or in a zig- ;Eé%%%@lr"] Hé‘ffﬁgﬁ %‘SQQO&A&B%%%& \"}J e{;?radﬁggjé@ggiof)%g&girnpédr%ed in
a row confbgur atdf s prooessdspaatiquiratycireferably Dy paisetgopdodriietplingt i on 36 can be

arranged in successi in.c | @t I .0, i Qur

illustrative orient afrlﬂ %'ﬁ"%?sgﬁ%%gg b?s(ra? p?até‘ll %@?ﬁ;&nﬁ Pjgéﬁ)ﬁg{h?}r%f’ gﬁ?é b? Fbg%ﬁd?ﬁgcti on
41 .of the fl ui d.fladsoehplue, fosamnpbf byt hwdicaodding phsilicamtand ghiss, Hor exerpleraoe
nuneral 42) are apqged. par el {o i ke fl.ow direction). ofhars of
the | ands (i ndi c@{%dg‘a}’&ﬁ&%e i5‘%Sénclré1 H%Jr}g?(%n%%ﬁwaélgssaglfl{gnfg;eg% on O e

per pendi cul ar I'y thiordstaenired silicen fplaverardi qoatted with ad elediede e ifhe emdier assdmitthis Lands

(i ndicat 9‘30"“ th hre(aatfe ‘o g:(t:n%ergtlﬂgc%roe}l-bc%ogcn%s and 500°C and a negative voltage of about

1000 V is applied between the silicon plate and the glass plate. Due to that voltage

the positively charged alkali ions pass through the glass to the cathode where they are



20 arranged inclined at different angles to the intake flow direction. It
-shoul d, be ~ understood from Figure 7 that the | ands do not Z2&aMarch®0f2ve t he
sanme orientation wide respect to the intake flow direction. in fact, the
provision of differently orientated landgis a distinct advantage as the
differing orientation serves to inprove the degree of fluid agitation as
the fluid novegettralisadgForthe ihithe: glass altfe Fargitios tetvekn e ghass embie sificadisced in

a scanning el ectron. m croscope,of a mcrostructured fi.lter such gs that
Shown 1 B qur & TEEAvE e RER Sy oo e e ek Ba: Bablon e p dudieehne
recorded throughd Wh@h(@u&fitidal Bt way Sfdxyensitiake bofs r8dudS $n a dliGLIE RRGRIcAhown
illustrates a filter havj ng rows, of projections arranged in a zig-zag

confi guration: Wﬂﬁﬁﬁﬁfﬂtth%-lﬁﬁcﬁ’@iqei% thesHicar 840{ase: cannot be seen at the
sel ected 30 mgni 11 QA M- advitiddschife filoiRthe |60 LA fidd & bt [1e
direction of the arrows during use of the filter, and particles”suspended
in the fluid haasichledyreévantaggope dorhqualiyj zssuwrance bepBist/mf.con BROGelland. the
proj.ections. As t r ojegti over i th

I al t er ed- out paqruﬁliﬁg}/ggsthe %‘?{ ézgaé}%cé@ifnfa%’a% @E tog‘rggh%{rdgg %‘Psea‘%gercgeori‘ﬂ‘:ht’%g

proxi mty of thertettgavhichgieaulsin2malfimdtiching biathe i fiitet lven berdasinl reeqgised baf t he
filter. There are ziil.m)st. no particles in the space between the rows of
proj ections, wHPEF {EP%H Y he intake flew side of the filter; and thus 5 the
filter iqofully openati tealonding tphatdure GHeOmsdnble mayl b diviad i&biihdividass

t her et hr ough) . can_be seen fromFiguxe 8 the limt |line between the
free filter regﬁ%ﬁ* BrﬁH"?Wewﬁlbég‘fg?}ésf’%eaq'?‘iafyt ?m‘?‘@g‘i“i‘}ﬂméﬂ"él’fﬂ 1 e indgf side
approxi mat el y pagakobite: shépeeachASilGeBeind eidhdd JURS: Sre dol Wirdhd¢ prevRdukihl pass
t hrough-the filt t hough a consi der abl e ng of the filter surface

er even
area has alr eaﬁp?fé‘gn%&fb%‘t"i” ¢; Qu can s Rositignsd With a degyes Abps areto WA fhe
filter describegwhgé@ntedss | €ess prone to bl ockage than previ ousl ~~ proposed
filters. as it can still functi o[hoa%equat el %)éeven when a _ rel ativel ~~
| arge prdportion of Beyies pFing gpodic fopdipg themichseyetypd Pss efalean K¢ Jonsddul ¢ of

this inprovenente flaheovds@lad by ih@nobf LilGadohict REdinaN thséhweldRBY ghlemb GRS
including the | jlter) reatly | ncreaseg#g;' Jjs, is in direct contrast

may be
to previously pPrEpYEd “ﬂ?’i"g‘f’f&‘gﬂ‘é Qt {HhRFEns Wiy smal | anmount of

filter obstruction Egus@mei6f HEMvetiofisOnillaawDe desrfibédtyivig of Staitd dry,

Exampl e: M crostr uc%ur ed filter for, an. at omi svﬁ_r As nentioned above. the
filter describetthieznee 19 the accqmpanying figures, i Wiidlk o ni sers, 20 and in
particul @ in atom $Rufe If Distkes duchieR@tiarepRedntiioh ophin ambRheéR GRMe-fheAr i ng
fluid. An illustratiye e,,xangj e of one scrccplga]tpom ser will now_be, descri bed.
In this illustrativESHeaipP &V REn FRIAEET soRlE ShoyYiRg the gHangeREL of BioicEonSoget her
wi th a nunber ah robh@rthdfikéragFigikair;ed conponents. The base plate is 2.6 mm
wi de and about 5 | on alﬂout 2. mmit contai ns 40 rows of

.On a width, of S
proj ections, with t K& Wssﬁfﬁ%&?ﬂﬁé{&“i ong the ling ArAohFEYE ati on. Each
row is |.3 mmlong. Fighe 91 fbémaioslldtaionat aavagedyaf diffsnehs prfdctithsare, | O ~m
|l ong and 2.5 ~tm wi dg; dth roj ect. out. of the.base plate by 5 um
Provi ded ‘et ween thg‘%“&%? %?cgg"bﬂggég‘ﬁggqufé‘mfgr%ec i gh and 3 ~rtt
wi de. Figure 6 is a schematic illustration of a number of illustrativé patterns in which
the projections might be arranged;
Figure 7 shows one illustrative example of the orientation of the projections:
and
30 . Figure 8 is an image produced in a scanning electron microscope of a filter at
the end of its useful life. ‘

As mentioned above, Figure 1 shows an illustrative embodiment of a filter,



Di sposed on the fluid entry side of the filter is a row of 10 rectangul ar
| ands ~0 which are ?00 p. mlone and 50 fcm w de; and they pgeMaeth 2002 of
the base plate by 100 tm Provided between those |ands are passages which
are 100 p. m high and 150p. m wi de. The tery rect angul ar | ands provide a
course filter end a neans for 26 March 2002 12 f agitating the fde

f1 owi ng t her et higteghronftheaniGfIRCIpes) sigé, vHIMUS tlf%QQo%'F&d Wit g@%vé?fpﬁt@f-ho row
of lands there is provided a fluid entry gap wh I s about e and
100 ym hi gh. AShoWR)r ot Basg plareclof the ﬁ&tprazmqrostrgctpwed\bpu@m tinehdmregimes Rows of
| ands arranged 9 f ts e col |

chanber is S pr%lngl b %hghg:rés?gcéﬁg{éld§&”n%?rlg% yn%e o s%%f\mo&ﬁ Bt lﬁ;?n ch
conmmuni cat es vvlarehaxaammuhea czfg-zagccbaﬁ@mdnam dtr msp ake bk isedn tivhthe Rows 3~areim hi gh
and 8 um

| e zzle op ng was produced at the sane
tine as t%ne i d?c lgfﬁi]ﬂ%tt ng’db?th @%@E Etagpq‘aThe base plate which is 1.5

mm t hi ck conprises m @kselexzame ithe Bﬁsequa@ds brovidé® @addiARR S NAPIHNE: Qhd @
pl astic nmoul ding insert which contains the conplenentan~ structures for

083 filters. |(“PFEIRHERAGWiH & HTRDIO ThPFsHien ¢ vhigh famnaiery gaesedilishi ch

!'s sol dered to hievhRasere@hdute th ﬂ%@ YRz Rihed 43 1. A
m oroshvvoturocﬁl filter rr;a\;l nggtmaertle inlefi for él}%fg:l }tgrls(gcoisefj UBStEfamno an out |l et
far filtered fiPEiertiophbispnimet sionp dispughivhérh the unfiltered fluid passeshistothe fied y 1 at
base plaje (1) 1Rk dnfRf Rhlof idhthink ﬁle%ﬁsrtgMzgnets%{&%cﬂngﬁeer%“fa' Ity
of projections ('~ that each coxn ae"an Integra

base plate (1) flawdcahdh @bmmlplle(ﬁpb@tbevmmw omtlnsaihdtrgrvcjesmuplonas én- bei ngs
; Spaced from n ( t hrough
the f1 Pt er changea @ringRin. Y uPB5RARAS L B AR agk LR il HeuBBbay b
covering said gemtedctithonsthy hmlarﬁohr\domrs@s@ﬁed-‘fpassages (8); wherei n sai d _
pluralitiy of proj eﬁduz%”s s%% Q{gkﬁ @fégﬁo? athf%B 'f%fg%‘;e H&gwﬁn VS fuglend in a
zi g-zag configuration ( 5 tadtl y j uxtapose |'ati anshi p aaross
tire 15 $ter @rrangemm@amcnmsem ﬂTFGJQ%Sa‘-l ﬁlfbutcasetthetme;eatmhe‘t aramgtangzhier out | et
each canpr i sa el gngaienal al A pblkber peand,: oly fhad f dehane
respectively, scab of said slots belng ‘tlarl as W de as rf&he filter
and st ~bst ant | abtfjguassiohi dhcaadetskan qbawrechvarﬁscqmprlshe piundlmt ofipijeotivdset  si des
of the filter S I to . d ajm

wherein a spar éﬁ{ n(ﬁl Eﬁm&%\gﬁm{ﬁ Hﬁ 5l%tel ataIéd %ﬁﬁ a%gﬁmgeid @%\l}eogle a[n%{her i}ds

apgnxi mat el y* @50‘41®| gyfinealuid ilerwi dt h of t he passages (8) i~etween

20 Figure 3 is a cross-sectional view through a row of projections taken along line

' A-A in Figure 2. In this illustrative embodiment. the projections 7 have concavely
curved longitudinal sides. between which there are passages 8§ of barrel-shaped cross-
section.

Figure 4 shows 2 plurality of embodiments of projections, each viewed from

25 the initially open side of the filter (i.e. from above). Any of, or any combination of,
the illustrated projections (or any other projection) may be employed in the filter
described herein. Figure 4 shows a rectangular land 11, an elongate land 12 of

constant width with rounded narrow sides, a wing-shaped land 13, a land 14 of

constant width and with an inclinedly extending narrow side, and a land 12 which is

30 curved in the shape of a segment of a circle. Also illustrated are a square column 16,
a triangular column 17. a round column 18 and an octagonal column 19. As

mentioned above, any of or any combination of these lands are suitable for use in the



. ~~dj aa~oeenx pxojectla~ (7). ~ . 25 3. Afilter according to Caaim1)
wherein: v . - a plurality of rows (3)~ of pnjoations ('n 26darch28bged. in
cascade fozm . - the. cross-seci3an of file passages (8) perpendi cutatZzZy
to the direction of flow' of the fluid fgas viewed in the direction-of
flow - decreases fromrow to raw, the pnjcetions (3) which are arranged
closer to fibsfiltal.et side ofthe f~|tsr are 30 Iarger than the projection's
(3) which are arran ed npr.e ax h

t he spaci ng bet vveen ghrs 3, shoyrs Vlaﬁ?‘@ céqfa-setc 8‘“’&3‘?&? ¢ I°5§ea "a“"t%é’félﬁgge‘ﬁr ound

each mw of pnj gadjécabrs, (n?are g@@uzm Ng tofecBbd @ﬂgeebctaﬂg@ar BRSORE o My 1S
app~rox3mat~ly as . . 002 14 large as the width of the

passages on t h@raj¢cgien @&a QTPFé'SBqU@P Q%M[bﬁ%ﬂcevle})) cugyedupneimding sides, aipsoigriones into
th wh
e rowof pas ?g@lﬁéez%lés (ﬁbsg-séchﬁﬂ F?&Cﬂug& ﬂﬁg& ﬂﬁe &5 cor dé bflnedteg Ve €1 N

said cover pla ubstantr a ter o any of
clainms 1 to 4, tothebedeplasal.d projeation sf tmape(oS)al bras sactroat2|40n wlnchdleg#hbrﬂsdevm' dt h

from1:5 to 1:1 and sai d out] et arat 0 of. wi dt h
fromiie to 1. phde whReRts orikels'va Teohesh Bhd 1 Hid 2 FliodtEn ' pf Ve
wherein: - a spasidedoffeingtedindl Bédgebase plate (1) in the area around the

j ecti 7 d.th | at t hi I 7) 1
Detmwoen hal f and- dobIIHE & bR FET ] AR SiEhrh LRUTBEIBR T ohs,

on whi chig he f lijésgedtias €3hd Rérd hBROf OVrelindidhte P B SRELES (fferent sizes. AThel t er
according to any of clains 1 to 6, V\:hEI’EI&) rrutuall facing sides of two
adj acent rows GFOIHIRIEEN; Fndranes et MR PP e‘?rc'(b‘?fﬁ%%t“e& SHateOf Mt 8 which

the fluid fl owgdahREtHiiruidfss BOGSn BeiWae BordflaBralb b€ CA ipARRItPbf Frofethctk aw
and out-of tech the 20 fluid flows into all passages between the

grcj ections of afTRREeH dha FIY FORAISHEUPh3Y Plelndh PerelsT o zeﬁ—zaswemﬂgtean% i Pper

according to apy agfangggm SR ceksibP inchscalORRkibSshpd: - a col l ecting chamber of
el ongate cross-section hetween the inlet slot (15 and 25 a first row of

projecti bhs (4), i nFigusat e Helllpsrrtiverasienatiqn filapds i rpladendy thedatabsifloss whi ch

the fluid flowgirkdion 4ldr RAIRATCAs RIRIHE 8bind Beﬂen@mceqlﬂdmed%ht Reerbdcest raw,
and - a collecting chanber of elongate cross-secti.on. . between a |ast row

of projecti ons tEmEY b Berrareed patallelitpthe fitake Klopndirection. Pherodsthedindst al |

passages of theiliRgsdd CvﬁM"rcﬁ'&an@%hm@:fal mnaemrﬁah%dfpupt:@cnema:tyl Wil ihgkdassed. 30
9. Afilter according to any of cla wherein said projections are

either in the fiesHoafangd shegremaipder oflthe lapds (indicated 1wifh ygference numeral AALEE i n t he
flaw di rggti oNur@Rd inclined at different angles to the intake flow direction. It should be

, understood from Figure 7 that the lands do not have to have the same orientation with
respect to the intake flow direction. In fact, the provision of differently orientated
lands is a distinct advantage as the differi:ig orientatjon serves to improve the degree
of fluid agitation as the fluid moves through the filter.

25 Figure 8 shows an image produced in a scanning electron microscope of a
microstructured filter such as that shown in Figure 1 at the end of its useful service
life. The image was recorded through the cover plate (not visible) of glass. The
image shown illustrates a filter having rows of projections arranged in a zig-zag
configuration: however the projections themselves cannot be seen at the selected

30 magnification.

Fluid has flowed through the filter in the direction of the arrows during use of

the filter, and particles suspended in the fluid have become trapped by adjacent



26 ‘March 2002 . . , ~ ~ ~hS straight or curved; or are in the fbrm of

eal unxi sa (16, 17,.18, 19). 10. A filter according to any 026 Maeh@002 to 9,
wZ~erei n said passages (8) are of substantially consfant cross-section, and
have a length that is at |east tw ce as 3reat as 5 their height on the
entry side of the fluid. 11. Afilter acddrding to any of clains 1 tg |0,

ovex the: passagESFERGY Y SRS Afogt oERblRiR speotergh e %?gereﬁnoﬁfpsaaiféf e
of 2.5 pmto 2$ndie Bpedifidalfy i alirkutfdedred ik b%xﬁﬁrt)pbf‘the blgelre {;loﬁ‘s b

according to Claire i |, wherein sald passages have a subsfanti al y square
cross-secti on. tha ingh¢ cenral region of dinfiltero stz & abmesit me partictes lin thwmeq:aer n

sai d passages 14. A
filter accordi %Kf‘egﬁlgﬁo@&f@?&%ﬁt}&o%cgﬁsl%%@gg&g&l@abgg ¢ ?ﬁt@e ﬁ [Edqp%lsal
passages bs f orthefiltdyis fultie opamemalphanaeregionzme ﬂ%canﬁsttﬂlﬁa&rthaﬂhmudh)ngﬂrst o any
of clainms 1 to 11, V\/ner have an ox| mat al square
cross-section cfﬁntbﬁeseﬂh é‘g‘gé E”tfllgqet bVaRathe tfaé"@o‘fﬁlég TGEaR A Bonar ds
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15, wherein a s acr ng b(gtween t he 2 (ﬁ\r\ﬁ ‘ﬁpro |jections |s [)ref erably

tw ne as great efld syl RﬁﬁsdPW“@ht dergyen (hoyglya considerablegrart o gy di ng
to any precedi rfgteg:g@fam 2/8h 85s0ilRadMeen Sbs@rugd@ couf xguration . conprises rows
of projections inclined relative to each other_ through au angle al pha of
bet weerx 1§ to 2S. ~&can beseen therefore ey ‘W’aﬁl&’ﬁ desgriped hereinLis less proge to blockaget er
according to arlMano[nre(;lb@él\”%rdﬁoéeQ Flteils7 s lb b Gl Furdclign 5&3{9&919 &fhWaRR o he
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within a row (3¥lagyelplarge gearpviag of %reﬂ}rrssy #fieihas bsenoSHEICEAL Asarsﬁuﬁgf this A

i~ ter. accordi ngtReARy. QL uSdrdiFs orlmrecmliand\merawerlbe B3GR GhDglyeen the
'base plate (1) |n the area around_the project3, ans n and e cover

pl ate' wi fi hi.n.ma bever¢mly) ingfeassd.oj é'élsr niy dirger qosllrg@rtetat erevippsly reopoeasi on of
the *end (g T NGiinibbls hotes foliitdh? REPKR ek ¥r Rlter diirUibh Ehust ik taala‘e' I ter
thanrnteregrono t he end he raw wh s 1n proxi m t t he
inlet of the fitpregse fungigning COFYPF‘?Y Iter according to any of clains 1 to ~l 7"
wherein a spacing between the flat ' base plate (1) in the area around the
projections (7J and the flat cover pI ate vvrthr n araw of projections
linearly increases fExamnlenis sfuretl filtes fermgn afomises r ow which is in the
proximty of the i nlAﬁtmeﬁhéjr?cd%ovEnﬁe fi!tértdgicrrbéﬁ lﬁréﬂx‘x ﬁﬁ@stgré?x@uﬁl?rw Q§mfs§l‘? region
of the 15 ~ end of the row wh s 1n proximty © he” outl et side of
the filt@p. 21.anAif parieufar atewmrﬁévrmdaﬁyg o acggsal @fsarmedrwnebqar%@rleu n said
base plate (1) has beGNusbliWCidmBd J?%né mhraaﬂmgerqrm%mtcre@mbedwthw dry
etching or a conbination of those processes, preferably by enisotnpic dry
etching. 24 2 allustative example; dhe Bliasdt Girmed pw adase Bipte dogsites with gowugber ofpher ei n

sai d base pl at eotﬁel)mltrsstaéméa urg;saa 50 TRAbShe GRNETs Db Hrf Wik 4ot BbRSSmid ai d
base plate bei ng joined to said cover_ piste by enodi e bondi ng< A

nebul i aer for ilArGl Qajacridthefabenst 2 mAkit GeBRing $& Fowsorfrreigstiogs. gvith the rows
rai crost et ur egahlddlif s ARER HafificdtRn 2 BecPFRCR Y Mooy, Mhe projections are

rectangular lands which are 10 pm long and 2.5 pum wide; and they project out of the

base plate by 5 um. Provided between the lands are passages which are 5 pm high

and 3 pm wide.
Disposed on the fluid entry side of the filter is a row of 10 rectangular lands
30 which are 200 um long and 50 um wide; and they projer:t out of the base plate by
100pm. Provided between those lands are passages which are 100 pm high and

" 150pum wide. The ten rectangular lands provide a course filter and a means for
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: spaced from one another ty passages (8) that form a fluid path through the filter chambe
+said cover plate when seoured to the base plate covering ssid inmjécﬁons (7) and
. 10 said passages (8); '

wherein sald plurality of projections are arranged in at least two rows to extend
ina zig-zag configuration (34) andin a mutusaily juxtaposed relationship across the
15 filter and from said inlet to said outlet .
the inlet and the outlet each comprise an elongate slot for unfiltered and filtered
fluid respectively, each of sald slots being substantially as wide as the filter
and substantially as high ag the p;ojecﬂons on the iplet and outlet sides of the filter

respectively.

2. . A filter according to Claim 1, wherein a spacing between the base plate and
the cover plate is approximately as large as the width of the passages (8) between
.adjacent projections (7). °

25 3. Afilter according to Clsim 1, whereln: -

- & pluralify of rows (3) of projections (7) eve. gyranged in casoads form,

- the. cross-section of the passages (8) perpendicularly to the direction of flow
of the fluid - as viewed in the direotion of flow - decreases from row to raw,

« the projections (3) which are arranged closer to the inlet side of the filter are

30 farger than the projections (3) which are arranged more at the outlet side of the filter,

and ‘ ' ' : .

- the spacing betwesn the base plate and the cover plate in the area around each
row of projeotions (7), which row is arranged in a casoade form, s apﬁrozdmaﬁely as



10! u! "4%A0% ()-!) -#10%& ()-s!> -#10%DD& ()-s! K5- #10%& ()-s!>L"10%t & ()-
L"10% & ()-...' OvO#131wU3?4

10! 4, 10900& ()-!afl 139409 ()-!Y1)' 109 ()-3!N)' 109%& () - Iwc@%()-!"w
%d0% ()-31415161D111! 2r P4 10! " 4, 10900& ! | 10%JU&" () -1 10% 4l B v

& ()-!, &YM0% f& ()- 1000 1000 1000! 22s33D4l 44zY7P4 10!! Y#10%& () -z
Y#10%bJ& ()-z! HOY "10% : & ()-zY10% & ()-! cf

109& ()-!Cy!10%: & () - 45N556_66{ Y8P4 10!! 18" 9409& ()-!+ 9Y! 10%e& ()- @
QY! 10% ()- @[ &YF" 10%& ()%%g! 109%& ()- Y10%-& ()-667p78>99yWsP4 10! ! & $10%
L& ()-1 & $10%& (5uee &5 the Bl el the passages of thyvside of the projectigmydPe gn which the fluid
C'3"%40% } & () - Ymises RitdODrow of oadddbd. | Y s 10% : & ()-F 10% & ()-!F

10% : & ()-"10% & ()- 10: 10: 10:4T0% & ()-M ; <&====dB~ =10!!118f"10%r & ()-
F 10% & ()-f110% & ()-Y 10% & ()-Y ,' 10% & ()- 3M 10% & () -

=>?UAAdBCZX6~_=1! I 1 /4] ﬁﬂqe/fg‘hc(cbfding to any of claims 1 to 3, wherein said cover plate is
5 substantially flat.

5. A filter according to any of claims 1 to 4, wherein said inlet slot (5) has a ratio
of height to width from 1:5 to 1:1000, and said outlet slot has a ratio of height to
width from 1:5 to 1:1000.

10 7
6. A filter according to any of claims 1 to 5, wherein:

, - a spacing between the base plate (1) in the area around the projections (7)
and the cover plate within a row (3) of projections (7) is between half and double the
passage width on the side of the projections, on which the fluid paéses into the row

15 of passages (8).

7. A filter according to any of claims 1 to 6, wherein mutually facing sides of two
adjacent rows of projections (7) define an interconnected space into which the fluid
flows from all passages between the projections of a first row and out of which the

20 fluid flows into all passages between the projections of the row following in the
direction of flow.

\ 8. A filter according to any of claims 1 to 7, comprising:
- a collecting chamber of elongate cross-section between the inlet slot (5) end
.25 a first row of projections (4), into which the unﬁltered fluid is passed and out of
which the fluid flows into all passages between the projections of the first row, and
- & collecting chamber of elongate cross-section between a last row of
projections and the outlet slot, into which the fluid flows out of all passages of the last
row and out of which the filtered fluid is passed. '
30
9. A filter according to any of claims 1 to 8, wherein said projections ere either
in the form of lands (11, 12, 13, 14, 15) which - as viewed in the flow direction- are
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10| [ ! G'10%\ & ¢3-3 A@ijg%qo&%gg I@Claim wherein said passages have a substantially

square cross-section.

13. A filter according to any of clain:}s 1 to 11, wherein said passages have a
15 barrel-shaped or trapezoidal cross-section.

14, A filter according to Claim 13, wherein a longer side of the trapezoidal
passages is formed by the cover plate.

20 15. A filter according to any of claims 1 to 11, wherein the passages (8) have an
approximately square cross-section on the entry side of the filter that becomes wider
‘ towards the exit side of the filter: .

i6. A filter acoording to any of claims 1 to 15, wherein a spacing between the
25 rows of projections is preferably twice as gfeat as thé passage width on the entry side.

'17. A filter according to any preceding claim, wherein said zig-zag configuration .
comprises rows of projections inclined relative to each other through en angle alpha
of I?etween 2° to 25°, |

30 ‘
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(3) of projections is sgbstmtially constant,

5 19. A filter.according to any of claims 1 to 17, wherein the spacing between the
"base plate (1) in the area around the projections (7) and the cover plate within a row
(3) of projections (7) is greater in the region of the end of the row which is in the
proximity of the outlet of the filter than in the region of the end of the row which is
in tl}e proximity of the inlet of the filter,

10 : '
20.  Afilter acoording to any of claims 1 to'17,, wherein a spacing between the flat
base plate (1) in the area around the projections (7) and the flat cover plate within &
" row of projections linearly increases from the reglon of the end of the row which is
in the proximity of the dnlet side of the ﬁlter in a direction towards the region of the

15 'end of the row which is in the proximity of the outlet side of the filter.

21. A filter according to any of claims 1 to 20, wherein-said base plate (1) has
been structured by isotropic or anisotrapic wet or dry etching or a combination of
those processes, preferably by anisotropio dry etching,

20 ' |

22. - A filter according to any of olaims 1 to il,,wherein said base plate (1) is of

silicon and said cover pLate is of glass, gaid base plate being joined to said cover plate
' by enodic bonding. .

25 23‘. A nebuliser for inhalation therapy, the nebuliser ocomprising a
microstructured filter according to any preceding claim,
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