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process for producing mcrofluidic arrangements from a
pl at e- shaped conposite structure This invention

weldd@gi1s0 a process for producing a nul tiplpcgigpYoo@bor715
mcrofluidic 5 arrangenents, particularly nozzle

arrangenents, froma pl ate-shaped conposite structure
conpri sing groove structures with dinensions in the
mcronmetre range. A process such as this is known

whi ch doRppGestior preduciug wieofllyidic perapganeis érone b plate-shaped

of claim1 (US 5,547,094 &mpddiR seRagat i nvention
further relates to an atom ser conprising a nozzle

arrangenment of this type. 10 F Nozzle arrangenents of :
t he t'E@é inyengign selasn iap @resnss Syreptoduninge omiltiplimgty of microfluidic

:5: qﬂ: ﬁ?aﬂgﬁhﬁnté eﬁéﬂl&ﬂﬂ%; ggi;igé gfrﬁng%)heﬁfse ﬁ%in%;z)fat@shaped composite
opent SEHRE ShaProtor GubvE SN ies Wichsgeiiomdn fiomifapmetre range.
appl i Barpeass suchoayvihés isdmoamgehiehtcemptisdsihs feappes af ¢the preamble
enpl oyggkel d‘f 61£lﬁ1 FSQS %354?f09@f| ﬂ f’l‘i‘f eﬂtsﬁlvéntfoglrﬁﬂtﬁ%r relates to an

i nhal atl on exa r. ngent
with ?Bﬁ%ﬁﬂ 'a&i%%?z agganggmén das Biea nozzl e
arrangenent of ‘the type in question, since for

i nhal gt,i.a8 anéﬁ Ftdfocﬁé glrﬁe%ﬁ &ﬁéﬁﬁﬁl a?? gﬁplﬁg&{ ' FhsYog Liquids

| ar ge, prop or
di ametd® VPfé/s n% s By prrﬁsaﬂa dhe llaméﬁmertmi@gh wpagpsure through a

sati sﬁeazzﬂeaopényng dfsmajlecreswdectipar Amohgs tieir sthedpplisations, nozzle

\k/)melt Eg réi i of Sﬁig}p%%ﬂg]egfi@% fo &8%%(?@&"1 $L18Yor &&osols for

Bec! L9 RIQR PETGRe KarlPREb o SHitecal fumrsemsnbsroges to droplet size
appl i g@thadsonh nobils a mé&n dftee Ak B@dﬁesﬁﬁnﬁﬁﬁé%ifdrﬁﬁhalatlon

SRRt U AR HARRBTIG i s
knownhiireoe akigmeter less shaso6d ;}trssnb}réem@ éntercthp dwegsesatisfactorily. In

filtegenchdl, ﬁa&ﬁﬂlewf Biopflt@@fh o dihhBfef lest thahN® (1RZA @onmdered as
%Sr angement e over aI | content of the disclosure of

%gﬁﬁﬂ Fs made part of the disclosure of the
present patent application by reference thereto. All

:legc 22’2@ %&i 5,549,094 @Pgeéé’cfes @X&ﬁgl{f&§ RO %@dgﬁgﬂﬂ@rﬂb‘%ﬂ@ drfhgements for
D OCeRSPEHE o GisliS e ahetiod of o tiscefafomgnbes of bock
wel | Hke nobezle aolasgennthsuchr & thssof edrsistentigrhiglaksalitye With this
wsed ﬁhé@h rb&Rs %Bpﬁsd’h&sﬂge R6 Qﬁ@(ﬁ?oﬁ&cé’ E‘ijﬂgf' %ort %ehhﬁultl-stage

I scl osure regar

present inyvention, Furt
nozzl tﬁ?r%@%ﬁ%ﬁ%@ﬁe‘ﬁ@ found in WO 94/ 07607 Al
and WD 99/ 16530 Al. 35

The overall content of the disclosure of US 5,547,094 A is made part of the
disclosure of the present patent application by reference thereto. All the process
30 steps of a corresponding production process which are disclosed there, and all
the material specifications which are disclosed there, as well as the tools which
are used, etc., can also be used within the scope of the process according to the

present invention. Further disclosure regarding these nozzle arrangements can be
found in WO 94/07607 A1 and WO 99/16530 Al.
35
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CONFI RVATI ON COPY 1 & JAN 2007 WD 2005/014175 16 JAN 2007
PCT/ EP2004/ 007715 2 The known process firstly
i nvol ves the production of a plate-shaped conposite

ob bassoikies Whi ch conprises two plates with  pcr/EP2004/007715

intrinsically planar surfaces which are fixedly and

two-di nensionally, joined to each other. Further

pl ates can also optionally be added. It is essentl al
e.nozzle arr enments in the plate 5 shape

t hat
co n’poiP‘T’ &0y @E?QTP%?%%¥ pyQlugsdie WOCB’&BQ]F af ﬁ@I%G'ShaPGd composite
mul ti plrictiteywitéh canprises tgo pgxss avigh Bitfinktdally @Sanaeagihced which are

whi chg

't ¢ 1 ECASERBORE ah e RichER (6i0BA BTG Mer. KB plates can also
whi chOPTéOI}%LVn'éPdaQCE t Hels jefsantiak thed the nogyle auangsuehtcm the plate-
of t hehapleti @ompbaiteestruthife gfeo@f‘é@teétby%bﬁﬁﬁ% é3ﬁ‘1'ﬁlt1phclty of recurring

t

Poci iRt R el cpll SPRERG (iSRRI s Agrafp ambngement, in an
r el evErtingieally planer aprfach ofoae phibeedeteowhiab s joided to tHenintrinsically
the ppladhr ahface%fﬁﬁé bﬂiék' b, Yl"hep@%f)% ét?&tﬁ%m?éﬂ‘@ ’ﬂl@ﬁhﬂy also be

uner of ROOBThEF bOty fhepubiaf Brdssficed sl 4R b iss shich are

$tr uct@lﬁ’@sﬁ bbml andtwehiph fuerjointeld do fehdwoitea indhespridr drhyea particularly
nozzl refé@e@édn%lﬁ@c{ﬁ% g coﬂ’f@béifé & ﬂﬁép’ﬁt}hé‘tc BRYE & glass plate, wherein
di rrenSJ[hgns I, cronet range

of thé8 Fa%fﬂaﬂé%afﬁ&gﬂﬁi%%%n@f the groove structures,

the prior art nentions structure heights between 2

and 4¢pm %fbro% e ARYred %ﬁﬂalﬁ ﬁ}?ﬂl Zhe;b ﬂomwggﬂan%els ofzghe nozzle

Cross-sec

I onal
dhd aBORESERRIS r}%ﬂ P?S’g?ié byt havgshmeasians Brige risrametre range. To
obt ai giet dir oleatdfeheboade of magetiude MIaké govs istri€iutdse the prior art

conpr z
Sopar Sronant pERCTA Feeoh 384T Lo JRFFR peficen 5 an 7
nechaHits A rﬁi@ﬁrﬁﬁ’ﬁ%@ﬂd aresp @l ﬁ;b@ aprries between elriug S and about 500
ext engnBiet ween two groove structures. Nozzle
rangenments of small 25 surface area, which were
ormerly block-1ike, then exist separately. According
to tREPFAIOROZLIS aTERgsAICAtS ot dhiaimed Heom dhé phmteBhagiedgcomposite

i s ef keaitack gt:imﬁﬁ{m% QUhakipl¥ity diﬁ"ﬂdﬁlle%&ﬁ én@ﬁtEqﬂ# ?ééaaratmg the
saw, nd_ci.rcu
oper ag iagé Z;E(% C8ied &H SRV ige %ﬁﬂf&i‘ﬁ gafa g garing lines
pl at e ¥&tiehp zstea risbEEanetwos Erogyt ntstiaes Nozie wa@dnamts of small
@fl al ket zlir¥£ wHieH w@r‘é&'ﬁ%ﬁe@ly lﬁ@éltlhkg‘ %gtﬁl ég?sci WE @ ccording to
steps_can .al g
saw néﬁ ¢ BHO%h c%ﬁpﬁfagi&naéft mp#anfqaf gqacgpé%g 15; €ffqC %1 Bgpticular by
conpl éewing witha ciewdardsast, gpefosably sathi mdianmonidycircular saw which is
separ apbMfed MMhifR§Red PRAMng and breaking of larger plate-shaped composite
structures are also cited as an alternative, for example. Both these machining
30 steps can also be combined with each other, namely sawing can be carried out in

first step, followed by completion in a second step by breaking or by separation
by laser beam.

With regard to the production of the composite structure, reference is mads in
35 particular to field-assisted bonding, and also to other j oiningi techniques
including adhesive bonding, ultrasonic bonding, etc.




Wth regard to the production of the conposite 16 JAN 2007
structure, reference is made in 35 particular to

field-assisted bonding, and al so to other joining

weshgoAwas i ncluding adhesi ve bondi ng, ul t rigs@ihéser71s

bondi ng, etc. 1 6 JAN 2607 3 WO 2005/ 014175

PCT/ EP2004/ 007715 3 Wth this process, which is thus

assumed to be known, for the production of nozzle

arrangenents froma plate-shaped conposite structure

conprising groove structures which have dinensions in

t he niitto e heoded) Gehick Rethas @@miedafd BeRnowil, 18t ﬂiehﬁroducuon of

gr oov r con m . nat mechani cal .

mac hi ﬁl %é aff egfégﬁ ﬁgo e‘%‘%eﬁ QOmROﬁl{é%HPW&ﬂmmﬁmg groove
| ubri glawaturep arhicke baveer dhyleoﬁentbas‘éﬁ mivromeiteerangé,she problem arises
nor matday tHs Qﬁo@’% ‘st@@cﬂﬁ%@ h‘ﬁ@'c%ﬁ{anﬁﬁ&ﬂ%gndlﬁﬂz Td€hdnfeal machlmng
this, and %Ef V\ﬁ entrain |ge| n, PC? ’
o BRREfD C stig Aotg Gouliie Mbricsat mattsiarly one based on
bl ock@@tesois thbemallyuspd dutibg methaajcat machining oDgeto thie, and due to the

cl ean@@m’f@ﬁﬁaﬁ?@ﬁ%ﬁéﬂ ri% fs%{x?ek&ﬁuﬂis?ﬁcés%g gfd)o(@% %u.tes become

this ggvg(g 0_consfPder a
t hat ppo ﬂ%ﬁlﬁﬁw?féaﬂqe e/ R longerbeclggne n@@mmgquence isa
av e f hightreject mterdl tlonreapit,at shoulidbe thkes Qi’t@@éﬂsﬁ@raﬁon that several

str UCBEﬁ(ﬁFériﬂdﬁrﬂﬁ%?n?i PAS %ﬂ Rt Al @r&[ﬁ{ fgﬁnger&gq | oﬁat&shaped

net wor nes e I Adi Vi
of noE%IiﬁBO%tFer &%%W@n%@ s¢ Ares thepptepaented hpregiid-dke network of
conpl ptweing limes ofikeindahitheal piddubtion PF @by AfadhsehR@a8hf this type is

above .5, %‘coﬁ’ﬂﬂl%tfig‘iﬁéqhﬁﬁ%b? to the production of a

multiplrcity o separate nozzl e
?rangements froma pl ate-shaped conposite structure

to whifgb Iirbbleﬁi‘ diselvesadt hbtﬁk%dispﬁd»t%nl?ré P[z@é‘tﬁé 9§ thd F!?odu%ﬁon of a
manufact u

of i SEBRLAAPOP ol B, KRR GhE g o § pidte-shaped
cor r e SPEALT lﬁgSthfC@tW do sthicke ther dfordmantioacd paveas relpted, but is also

conpogpplecabid fouleUhBmific |
g ran g%?ne r?t s, this Mbltgﬁnﬁ ?énje%ﬁ?gélEy of ﬁﬁ%ﬂ&ﬂﬁ?cjﬁ@ arrangements

PRIPHF LB G P8 SIQRYCCHIYTAYrES r&f’l%llar Rlate-shaped gomposite

M cro
f unct Plenctureoin gane parf iftane mozale angegendss, dhis problem arises for
distr bﬂi&"lﬁﬁr@lﬁlﬂﬁg ent%Swﬁ% Hhﬁer b dﬁ'ﬂegf ﬁozzle function, for
arran nJ-FEII n?lgener al, t e- shaped conpos

struc {S%Dap Fgements o @%Wﬁng?ﬁ@ﬁtsned al ong

i nes which extend betmeen the groove structures and

whi ch raf ﬁu&@ﬂuﬂfccﬁ's?a% Eﬁ‘ts RALNRY. thi ﬁga%-shiﬁe& {lﬁﬁeposﬁe structure is

t hereafter ?ﬂif ui di ¢ arraf

c orrpo@ﬁf%rag yrIHE‘f}@FJé? waphged algng I11F19S yhishrcatcad belgreen tlee groove
separ atredurast andgwhu:;hsarb utot @eecssailyCodrtih ﬁﬁbé}/ $0 tha‘% thereafter the
separ | epar

bulto a?iei&g)glu ic yé ety glttgéé’ ch)ﬁr}?gél%é SHat Ly g%gﬂ@@ugﬁy separated
af or efEALY g%é”aatﬁﬁi é’ﬂtefgfeﬁlﬁ Euta%fﬁd’f%@ﬁwﬁ)@elmeg@rﬁ@dam are in fact
par t i cdividbgllynaepatated but are completely separated into groups.

For the aforementioned microfluidic arrangements in general, particularly nozzle

arrangements, the aforementioned problem is solved by a process accordmg o
clann 1. ‘

35




arrangenents, the aforenentioned problemis solved by 16 JAN 2007

a process according to claiml1l. 35 1 6 JAN 2007 WO

2005/ 014175 PCT/ EP2004/ 007715 4 According to the

woYREhi4eR, the groove structures are filled dal@sfinorms

mechani cal machining wtha filling nmediumwhich is

not renoved again fromthe groove structures until

after mechani cal machining. The groove structures are

thus reliably prevented from becom ng contam nated by

swar fAcgoading te dlod invgntior, ube gomwe sttuctureg are dilzdibefidre mechanical

machiQh e QNS / [ t

are nlg?ag?(lé%gg é\ ain ﬁ{ﬂet I.I _the olagag?ﬁéﬁ@s&%gﬁ%f”é@g groove

The rEfusBires 4pul after mechinieal grachieipg. APF fHQRVRebiructites are thus

t hus debiablybprvesiedciromabecumning eorgasimtairdyi oedrf yand/or cooling
rev r F t

B oovbathrt dAfhE SRR i HAL 1R Yrhl %%uéﬁge%@%ﬂfgmwm

par t i @19 are agbernoped again upiilibe oppratipm gscasrpleiseThy riges rate of the

st r uctivrefuibii arghnguponeds hos tdve, shiekl Rht@inants are systematically

ot rir et B A eI S elior “be cont am nat od

by swarf, cooling lubricant or the |ike during _
fechahe gloorB ettty 264 fillBe cRTROBIHl&telst drislly hertialll shéh that at

not I rtant. regarding 15 the protection agaj nst .
cont a a??%ﬁn%ng? ﬁg? ﬁﬂ%"q ﬁ{%gq,tg%ers lgefmg n@ﬁpgge%sq e fcterior or
of t hmechpnasl enashining areblogked by Ithedillng medhen fsblthatnthe groove
medi Ugh@Bard®édn Rt bR RbntadSndtaDSy §9ar! dooliRP BiHHGS B'the like during
connecti,ons to tpjﬁeﬁﬂex‘f}f‘i&:‘l or are closed of .bl ocked b% ]
the frCFRaTEFal MagRBiRELRE bR SOMBORL RIS Frali Ay RPHGPOSEN} Fpaarding
tet ai the preteitpusigoinsi améneinatin Whethetahé gréritg oaimbide portions of the
fur t hefoote¥shmRed grel fifedRk L %sﬁcfleiﬁ% ‘?&trdﬁhﬂ ds E‘%HBJ.??P* as long as all

i nvention, and reference LS ma o) e su .

cl ai nEPSIESHPISCORUSERns; 10 thsLXAGIINg g rcl%%?éoqrdﬂ)lﬁalﬁdgbff e filling
pr es emediunva@ninganedhenidalshachininghed by the features 25

of claim 16. Advant ageous enbodi nents are subj ect of

the s bgl alms., The inventiagn, and_ enbodi nents and,

Brt hﬁ% Hal-easgnp APLOnS faish 4o, degigainggndsiurBer devielopinesthe process
det ai hedondihfi& thesevenfibh,omdgefeshcd & audofo Y sumidayaims in this
enbodjgents with reference to the draw ngs, where: 30

Fi gure I's a perspective view of a mcrofluidic

arrangenent according to the present invention;

Fi gur #h@atonsisé aet@iding 0whe presedtGntipanid didfinglihed by the features
53 cr obt uhi $6 A SARBEIHR enflodiments are subject of the subclaims,

The invention, and embodiments and further developments thereof, are explained
in more detail in the description given below of examples of embodiments with
reference to the drawings, where:

30

Figure 1 is a perspective view of a microfluidic arrangement according to the
present invention;

Figure 2a  is a plan view of a lower part of the microfluidic arrangement of
35 Figure 1, showing the groove structure;




35 Figure 1, showi ng the groove structure; 1 6 JAN 16 JAN 2007
2801 WD 20051014175 PCT/ EP2004/ 007715 5 Figure 2b is

a section through the mcrofluidic arrangenent of

wWo ggealss  showi ng the conposite structure; HETRPR@4BE715

Is a section through anothex m crofluidic arrangenent,

showi ng the s conposite structure and the position of

the groove structure; Figure 3 is a plan view of a

portign of a pl ate-shaped c osife structure )
con’pr?@?-‘T‘?gaa oF & BRCtiop Ow&%ggéfmwm@d@r pramrpement of Figure 1,
accordi ng to showinglihe tOmpdsitecBudtutes a schematic

section through an atom ser according to the

inventjon with a nozzle arrangenment of this type in ‘

i ts uhtEBsionda a seetianethrongl angthey gipreflgdiceareangementashiowing the
section, whi cheongosed ahreird¥n®@eipdsitieh af b BrédvetBiR;

4, of the atomiser in its tensioned state. Figure 1

firstly shows an arrangenent 1, which is a nozzle

arr anjsnesd heisa plag vievhiofla postise phe alate-shaed gmupopie structure
consi sting of sl |¥§\h§r‘ haPs ; '2a1ﬁsﬁa% :
part 3 which ih%m}l SO gplE te-éﬁaped gﬁ%ﬁﬁ& Ci c |§&fem§ achrdmg fo
di sposed on the® bwer part 2 and is fixedly joined

thereto. According to a preferred enbodi nent, the

| over ppakd 42 GONSLALAARE s8éiid ?ﬁl‘ougﬂ‘eanpﬁjc Mis& hecording to the
nentioned at the qutset, al so _di scl oses a vajolfe L. )
series of ot hePVERito8 With & nopglGatrapeement af Pishge i s untensioned
enbodi nent, theateygaer part 3 consists of glass, but in

this respect also the prior art discloses other
alterpatives, , 25 e.g..silicon, silicon.nitride or . )
ger mahlEHR ° ThelS @eﬁﬁg?lﬁ?%se%‘i%l@l@% isdntgéadehit 9Q° in relation to Figure
i | lustrated i nd,fof ther storhisbai itvedstdned diatensi ons of 2.0

mx 2.5 Mmx 1.5 mm A nozzle arrangenent such as

this i s manufactured in a clean roomof the

appr optguss & Dgstlysbpwe aperergensot {5 whick isla serpieandngement here and

arr langxiﬁﬁ@n'ts sépadReDintd Qlﬂ)upQ_c?rrx]é‘iéttﬁlgtof%ﬂB@&i ﬁ[@fét Lshi _dé}ﬁf | rtd2 and of a
pl o W €. upper r ifte :
P P M B IE oo laig ery R BRpofRaion i lowst Bt 2 and s
Fi gur &xp@lyijgingd dearetooAceendinggte a pesférradi srivodiment, the lower part 2
e angomant oo mcspag il i WSt bl o ol
str uc? we (fsfrog]i"ﬁ?mqﬁrﬁal%e e |I€§‘} %?@P‘?SW&@@% the ugesr part 3
conpr Censigs gf gassebuitindlis uespsci4lsartbe priowart didcloses other alternatives,
25 e.g. silicon, silicon nitride or germanjum. The separated nozzle arrangement 1
illustrated in Figure 1 has overall dimensions of 2.0 mm x 2.5 mm x 1.5 mm. A

nozzle arrangement such as this is manufactured in a clean room of the
appropriate classification.

30 Figure 1 shows the arrangement 1 according to a first embodiment as an
exploded drawing, namely with the upper part 3 lifted off. Figure 2a is a plan
view of the lower part 2. Figure 2b is a section through the individual
arrangement 1 in its assembled or finished state. Figure 3 is a plan view of a
plate-shaped composite structure from which a plurality of arrangements 1

35 comprising groove structures 4 are produced.




1 6 JAN 2007 WD 2005/014175 PCT/ EP2004/ 007715 6 16 JAN 2007
Figure 2c is a section, corresponding to that of

Figure 2b, through an arrangenent | according to a
wenosch4ersbodi nent. The | ayer sequence of theCT/EP2004/007715
arrangement 1, which is shown in Figures 2b and 2c, s
corresponds to the | ayer sequence of the overall

pl at e- shaped conposite structure which was present at

the start of this manufacturing step (see, Eigure 3).

The Sfé%ll‘ﬁ?ogf’tlé %tSF&%%r%Ofé‘?ﬁ?BPg’élést‘% it pphafesirgdp hthrough an
ar e farceeghyerdrichctomdingdo measindralbodiniaitned t o each

ot her and from which the pl ate-shaped parts 2 and 3

of the arrangenment 1, which is optiagnally separated

i nt o gredayd, seapence gb Seqieaneripeniol, e, showa ip Faguses 2b and 2c,
Ia?ve cgerRsgorids Yo theanay sfqmreﬁ@e:@fsht e ?Mai%lﬁte?sﬁapéc% Ji:dihﬁ:(%it& ¥tructure
0 r s s ich.formflow.

o hannf g S ALELAPHE ol S HTER ot holid Ohh G gy 3 The
t he prompositensirediuies cogipgisas tiva mlatsurvhick o fixedly and two-
ot he rdiﬂbﬁ.ii@maﬂygbﬁ%@ { Q€A \het bhd b WHicE & plA10 Bl parts 2 and 3
act ual éﬂo z%l}eg ﬂ%},r%é) Hr £Orresp nd~ thereto 5 dy
(Fi gu?f S elhent 1, uta dp gﬂ%l SepHa egr]%%\%oups, are subsequently
Bt r udouned The plates havei ganduedlly piBnaxrsuafageavitesein avhiudtiplicity of
i Fi l%kirtﬁielé ggg&«g%&u%thxdsgli x!t@ﬁéh ?‘?ﬁ%tﬁﬁ‘g é:ﬁéx_lll_%gsra‘i‘t\! iﬁissﬁbéed%‘ a surface
br o ao‘ﬁjsagelﬁ%%% L?H’E 6% té«;, gfal?ﬁb I"Vz“%)p‘tsi JgHedsig the ﬁ‘ﬁ%@s‘?’ﬁﬁe Gther plate.
t he rbest gréovarstiucwfestdach domowe asthalustzaiees (Plgurs diporoforrespond
whi ¢ - di.sal j T

A or eoar QAEREa00: ?igff%%% SR terrbol srBBtpoes fgpth individual
ihi cHATEANSERERS ) BBES BdTRUSyOAT T JRehiorsash other ovetall on the
pr oc gdsteshapreicoapoptostaicitrbogr aphy and et chi ng

techniques. Wth regard to filter structures which are
used,_reference.is nade to . 99/ 16530 Al, the _

di scl BEs & HProgfispeeiiug @/@ﬂﬁ eptienstfoptherdssign of the nozzle 5 and

dihscl afSthe ggrobve sthetpte aepémpaf evticlebpld Sladadpheer Aidcld@d in the
ep - : Sit C ,gure N

fhai viGhgcHERGS pEORECAGSIARE Y RK S poRh A Fe & discloses
per s pedtgspendingvpiefugtiqn peocesyes sishagsnplotplithography and etching
Sepﬁfﬁ_t:lblﬁ@ésh Sigh afgerdstaapes slﬁ'ﬁéﬂafb% gﬂﬁg\lﬁ Eleeliféé&l{@fd%/nce is made to
mec N n nes ich exte .

ot wonty SuARSTONT, I i it o 1R Byt s Py S e cisclosure of
shownthg @resgnt patend applicgtien.l i nes in Figure 3, so that
thereafter the bl ock-1ike nozzle arrangenents 1 exist

separ | V.. Fi 3 shows the qgrid, network of Lines.6,. .
w ehPpap ohse Dt et Rimwgete | ‘%CFEHﬁgf_’mgsﬂ%EW& Wi & individual
each swangsmens ! dike that skovge imethe perspeviive vieot of Eigareat isobtained by
of t h@epRfARRAREBRte-dhapkll EOmPbIM! 4 ABRALEy nRXRATA Sn If}njng along
the corresp ndtlln ncf)g;nlwe 5, ﬁr of the g_E(POSI te Sn %
t he gﬁ%%"\)iw ch exiend between each two groove structures 4 and which are shown
30 by the dash-dot lines in Figure 3, so that thereafter the block-like nozzle
arrangements 1 exist separately. Figure 3 shows the grid network of lines 6
which intersect each other at right-angles and which .each surrounds an
arrangement 1. An exact separation of the arrangement 1, with simultanéous
exposure of the corresponding nozzle 5, or of the opposite end of the groove
35 structure 4, or of the inlet of a corresponding filter structure, is effected by
sawing with a high-speed (often higher than 20,000 rpm) diamond circular saw,

)}




35 structure 4, or of the inlet of a corresponding 16 JAN 2007

filter structure, is effected by sawing with a

hi gh- speed (often hi gher than 20,000 rpm di anond
wor@abamissaw, 1 fi JAN 2007 WO 2005/ 014175 PCT/EP2004/007715
PCT/ EP2004/ 007715 7 for exahple, exactly along these
lines 6 or nore precisely between two such I|ines 6.

It is obvious that the lines 6 do not have to be

physi cal | esent . or. do_not have 5 to be mad '

Vi % biB B R Actn alopg HHESe diNgs & Grmers, DIeREY hsfyeen two such
ai ds lioesshow where the tool, particularly the saw,

needs to be gui ded over the pI at e-shaped conposite

structure, .Thi ffected as such by a, robot
£ echofidh@byionh e ines @96 v ks Bhyoizogtenes or do not have

ar eaﬂybbmdesxtza[bhﬂbsamm Taeparatd 98 Iﬁ@ﬁl)@iﬁ&%ﬂb@y aids to show

g;geg{gﬁgre!a %o ékﬁﬁﬂfc gﬁ.ﬁ % d!? ds W@%%ﬁg tovef B plate-shaped

machi ﬁmﬁgosﬁwtr@ﬁturfesmﬁ oisj affackrst as e hrelit |aowéo@t technique with
cont aﬁmm@@bﬂmngugﬁw;@at he swarf which is formed and/ or

to any aids which are used. is For the first

enbodi nent, which is illustrated in Figures 1, 2a, 2b

and 3Asthae alreasiyicen stated abowsweepiarationeas also bo nffocfted:mgup]mahty of

2. A gt@ @'vﬁléi@zézdt GeabiSorRTRhRYEch §16F & afMRt@byIhESGhRal Rfachining,

oLl LR, ol Sumeetotier <o LS &a?n%paéoﬁ%ﬁ%@rfgvmch i«

and nfnmdlaﬁd@lﬁ myeﬁgdsawabamhlsod her. This results in
the desired distribution of droplet sizes. 20 Figures

Thi onTPE T 5% SERHOITRErPLiSh 1t AR iehipe s 2 b and 3, the
Thi s nezaefliopkawi or thpsedioni af Figummndl. tAl ddubds horziefis employed here
m cr ol ot Wﬁga& o‘ﬁhﬂocéﬁgg %fﬂé?%ﬂgﬁﬁ%%pféﬁﬂ)ﬁge on each

have t%’gbe nozzle . arra

ebodPIHSh E: & PR FRARF 0B taemorklse argpealy fisisgrate each other.
- nozz| &hk resultsrin th&tésl&@idﬂtﬁbui&;ﬂﬁﬂb@eﬁiﬁd@nd 5 which
gtends in the upper part 3, which according to the

preferred tﬁgc ng consjsts of gl ass, perpendicularly
to th 18364 F%%?C e &préioBy th@%hl}b@é@mp%ﬁﬂp sguctariwlmﬁb is the focal

| ower peim o@ﬁhel\bﬂesfhxt ihtith. fAGeR dofysoddl foepRydubidkta dultiplicity of

thor o MrAUE, BhaRERLS 1 %ﬁ%&éﬁ%?@éﬁ%ﬁ%‘iﬁb fifys to be nozzle

ef f ec AIIGREFBRIBH al flowthroughthe m crofluidic
akr angenent 1 as seen fromthe outside, in contrast to

g |hr65|t ﬁé%&a%:cﬁ{écg ¥¥n vé: i} he exag@%s ¢ gﬁ%&grén%nﬁgged nozzie 5 is in
the form of a nozzle channel 5 Whlch extends in the upper part 3, which
according to the preferred teaching consists of glass, perpendicularly to the
principal plane of the upper part 3, and the lower end of which, which faces the
30 lower part 2, leads into the groove structure 4 of the surface there. Therefore, this
arrangement can be used to effect orthogonal flow through the microfluidic
arrangement 1 as seen from the outside, in contrast to the lateral flow in the
example according to the first embodiment which was described above.

35 The groove structure 4 of the microfluidic arrangement 1 is obtained by a
mechanically machining the plate-shaped composite structure along lines 6
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arrangenent 1 is obtained by a nechanically machining

t he pl ate-shaped conposite structure along lines 6 1 6
“]6%03/@94?75 WO 2005/ 014175 PCT/ EP2004/ 007715 Spc*{\/ﬁ}:l.zmh/ﬂ[wﬂs
extend between each of the ggroove structures 4 so that

a thereafter the mcrofluidic arrangenents 1 in the
conposite structure are individually separated or

separated into groups but are not conpletely

separahish, exdendabesweerp aacht efothe goopleettaicurend oghaiupthereafter the

but  omfiotofeidRi ar?a%@é}ﬁé’ﬁt?'l Xn Metcthg)oﬁ?é:ﬁr\ﬂh% Bre ﬁ&bﬂu nally separated

det ai | oves

F
e o e Lot ool sparatc

c onposithgletty mod groapsyut retyhexisi sqiarattalglmﬂnm gachlgomg. t he
nes 6. These grooves cut through one plate, which is

t te 21 ure nanely the plate 2

whi chf)ﬂ\cAg%ﬁ @é&r q’@fwé hat gé@@\{fétﬁn(@waen Hyriliers Gigwe introduced
C Iut t fortthis puedost feto didwmpokiad eruoiirie Wy méchhﬂ@alwﬁt%ﬁmng along the
pl ate i Li

Pt et N G A SR s Rl TG s
neces3it Pam@y;the plate 2 ydich qomprises theegroevastrusires 4,tand do not cut
hnventlirough ahe pothére platé)gwhidhe is HRO\@pst plas LH g8 the embodiment

now LR 68 B IOH B VBT (HEE AL by

in the plate-shaped conposite structure. The

descr TRE m@ém%sgfcy g Esoé.’s'd&kigplfb ﬂx@%mgsg&e%&a@g $fSrotecting
i nven n | Lven bel ow

of or Hecof el S ik dikaRiert Badtiniae s ifespagively of how
29 gr obwdiera these granyestiupturdsed preafensddpetie ptaipsisiped composite
st r ucki#i@areFor the orthogonal arrangenment structure

which is illustrated in Figure 2c, nothing is changed

in the production process according to the invention,
and t hbs eleswipdiodenfahe prsluction pecesyppdcosting to the invention which is

corr eg%ﬂ%ﬂﬁ} ¥ r}ﬂ%ﬁ g@sewﬁﬁ 9&3&5&@?} @fa?é}ﬁsﬁaﬁgé‘rﬁ&g sﬂ'ﬁ?ture of the

to theé inventiond re t,th por
B? 0dutIYR SHPeuES A d?il?é? 81aPGH FoRPRFit pRERt Eorithg orthogonal
the t ypengemenq siesdtine whidH isqhusmaneicis Kigurt e, rﬁiﬂﬁlﬁglﬁb’changed in the

exi st t 0

a nmul F@{ I Cl t? ? ng%?gng 11thte qﬁééarl?]%ﬁi gﬁ(ftheget {% tdlfons can be
di st ﬁ@ﬂi esppndEgly. the groove structures 4 of the

pl at e- shaped conposite structure are produced so 30

tz? at %@?r@ﬁ&é@tﬂ'ﬁrbg&g %{:{%i]‘din%' t%ﬁtgg 1§V§§1}E}g rﬁ%%gegrtg dagggx%t%m of the
t he osﬁ I Brosgglon preqess onmickihyidy aremgomients 1 of the type in
st r uctquegionTTti c@nﬁ@éﬁc@@oﬁﬂﬁ@}ﬂeﬁdfd:ﬁ ate%h el SRPOBIt@structure
Very %ﬁmﬁ’hﬁﬁs GoREHofy oF sg%‘ﬁéﬁﬁﬁ%ﬁ%q' it Pl iotghishRd in that
the groove structures 4 of the plate-shaped composite structure are produced so

30 that they are continuously joined to each other in at least one direction via the
 lines 6, from one edge to the opposite edge of the plate-shaped composite
structure. This can be seen in Figure 3, which shows a portion of a composite
structure which in practice is very much larger, of course. In the embodiment
illustrated, the groove structures 4 are continuously joined to each other from

35 bottom to top. Between the outlet of the nozzle 5 of one groove structure 4 and

the inlet of the groove structure 4 situated above it, there is a transverse channel
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illustrated, the groove structures 4 are continuously 16 JAN 2807

joined to each other from 35 bottomto top. Between

the outlet of the nozzle 5 of one groove structure 4
wahshoshflersi nl et of the groove structure 4 si tp¢ais@shos/007715
above it, there is a transwerse channel t 6 JAN 2007

WO 2005/ 014175 PCTI EP2004/ 007715 9 situated between

the lines 6, which joins the groove structure 4

situated on top, over the entire width thereof, to
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mechani cal machining. This filling wth a filling
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e . N eir iti state_an .

it £ nolster i iHA: By is ol ebled Sk Bt R P fipflies 4 again.

A5 anThg ladienareiavailable, imthgirdnitiplovate end withpwiecoftaprinants, for further

bot t opfoRedsiig seps: | engt hwi se), the transverse channel

or another formation extending fromleft to right (in

Fig. 3) 20 may be used for the filling medium

Provi dedn althaetivher inraddgicarts éllttyamers | botthavetap (or: lengthwise), the

 espegbiAidlbing iSRGl bei B0 (% Gn i 3

8] £ oty B8 vihER BB medfon At e e {FaTg e DgAmels have 2

W t h rashéativerwiitlp dhisicalildf febilt igthat belyfihé ttiangyensedihannels and the

can b%{)é Vcﬁﬁhce 0§ sthicited A Bavedt “iﬂleﬁtv@i&’ifﬁtﬁgﬁ% fedium. With

after ng of . the canposi

.he rechan [, machi . .

st r ucthif @nbmBartg %i}é%l S i{ﬂqng H’é’dBF%cPégsbes‘EWE’d easier from the
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the | owerespHy ot e prorgssiensiexplpingd gbeveareukl §e searén Figare 2c as the
nozzl graivanbeivhich arintdodutsdnbire Rad whadtc@dgudd te gtdovestructure 4
conce : a .

FAREUR LR S5 bl Wl SR QBRIFINS whiflely e th

this type c

ar r angemes ehagnel Frinthg wpnex pah asogesiblpl It iis etngaivable that microfluidic -

0 Cr Ofabrdhgéraerns Oc @SB type can be used as a row for a multiple nozzle
arrangement or for more extensive multi-channel microfluidic processes.

The result of the process steps described above is an arrangement 1 which then
exists in particular in the form of a block or as a small plate in the form of a
35 composite, as shown in Figures | and 2. For the first embodiment, the two
outlets of the nozzle 5 are shown in Figure 2b on a somewhat exaggerated scale

o
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arrangenent 1 which then exists in particular in the
formof a block or as a snmall plate in the formof a

WO 200560AB0Si te, as shown in Figures 1 and 2.pdioxrp260a807715
first enbodinment, the two autlets of the nozzle 5 are

shown in Figure 2b on a sonewhat exaggerated scale | 6
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filled with the filling nedium wherein nuneral 7

desi gt 88ed watly the fiipe medinomwhereis momatabé designates the filling
undergtggg:. t hat the process according to the invention

is preferably 5 carried out using clean room

technol ogy, where an propriate class of clean room
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i rrel ehozatobbered fdheardger &bzzlm@fahg’éthelﬁﬁ QFembyro8dopid @imensions.
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At Ieﬁ@tﬂmﬁ%@%mcéﬂﬂﬁﬁﬁiﬁsﬁh@ pepobbers] i ght in order to
prevent the fi I I | ng nmedi um from being 20 di ssol ved out

of th -QQue cture machi ni. n e e .

mechan 4T <R qv HrBb& Ry o e, ARG fhat i s immiscible with,
wat er apdgetotcdissdlved bubaiy aenlingslubpdemnt avhigh dsrmbal et least, these
The f bfﬂaétﬁ‘%hﬂﬁ@' BN E bR of e Ro %?ev‘e’ﬁ? Qﬂéé‘ 1B méfﬁ’lﬁﬁi from being

n water

di ffi 0]
3 et ABOHLR ot dh e Sidgiren  denae awgﬁrnhna Memechanical sawing
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filli highasiheey SRRIL In Bractics B an icwpe Stlféflsdﬁ dhe micrometre
part i cagay thy choiet ef filthgembdidinnfonthe gheove\seictuirdset results in a filling
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pos si BRSAR 19 Besent dp awh@ atats/piagesrgation during mechanical machining.
30 1t is then ensured that the groove structures 4 are protected from contaminants. A

solid state of aggregation of the filling medium can be achieved by the
evaporation of a volatile solvent which may possibly be used, ot by carrying out

a chemical process. However, it is particularly advantageous if a temperature-
dependent procedure is employed. It can then be ensured that at the normal

35 temperature which exists during mechanical machining the filling medium exists
.in a solid state of aggregation, but that at a filling temperature which is
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advantageous if a tenperature- dependent procedure is

enpl oyed. It can then be ensured that at the normal 35
weEpetaitr e which exi sts during mechani cal maalhirRedgo771s

the filling nmediumexists 1in a solid state of

aggregation, but that at a filling tenperature which

is 1 6 JAN 2007 WO 2005/014175 PCT/ EP2004/ 007715 11
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i ndi vARY Stheraapd Arathesfors quity seitable fonpther process according to the
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COSt = e ‘] . . . . .
an extended range of options is available, a particularly cost-effective,

30 commercially available chemical will be selected.

O

Alternatively or additionally to the described chemical or temperature dependent
methods, other phenomens can be used for filling. For example, there exist
liquids (electroheological liquids) that change its consistency when applying an

35 electrical voltage. Such liquids can be used for the described process, i.e. as
filling medium, as well,
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Alternatively or additionally to the described

chem cal or tenperature dependent nethods, other
wahaoosmes can be used for filling. For exanplce;epbdvene s
exist liquids (el ectroheokngical |iquids) that change
its consistency when applying an 35 electrica

vol tage. Such liquids can be used for the described
process, i.e. as filling medium as well. 1 6 JAN
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or ov &V RBAER0U 1 PiRE{en e FOmBEY I HEBERS THOBISLPTIR the groove
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medi lj[qm- ' (e [ ' of the filling medium
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Bressure. 15 In practice, the plate-shaped conposite
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vol u U e. re
ost qeediPusrhiiuhe WHith S (RGYGE T EEIh o HICAERA FRftual pressure,
st r uckherlatesshepaskeamnpenits struchire isatbsequestly momersad siatlined in said
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jsherein, is/are conpletely filled with the filling

medi 25, Thereaft.er, the receiver, volune is brought .
pack Lot Tl Ba Lol s 5 OTORRE! back| 1P HgmReRIFERHE again. The
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Str ucCAie®Sts®own surface tension, for which purpose the plate-shaped composite
structure as a whole is brought into the horizontal. The temperature is then
30 reduced so that the filling medium solidifies in the groove structures 4.

Following this, the plate-shaped composite structure containing the solidified
filling medium is cut up by sawing it with a very high speed diamond circular
saw along the lines 6, or is provided with the grooves 6’ as shown in Figure 2c.

35 'This is followed by the removal of the filling medium from the groove structures
4,




under its own surface tension, for which purpose the 16 JAN 2007
pl at e- shaped conposite structure as a whole is

brought into the horizontal. The tenperature is then
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t he groove structures 4. Feslowi ng this, the

pl at e- shaped conposite structure containing the

solidified filling mediumis cut up by sawing it with

a very high speed dianond circular saw al ong the

lines 6, or is provided with the grooves 6' as shown
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faci | fillingeoedipnmaki hg réethevednbomrthe rgﬁmwnemh@w £FUE separated

so t hapzay %ﬁ@ﬁ@ézhé}ﬁs 1?;:5&%1%15%8 fﬁ ShiuhSp.a 3 solvent and by

alternatlveto vvnéln prac

that tHESIE {9 f st X ehhiserssargrhdse two methods can
gr oovelsebﬁumbméMMachhmeﬁepar ated nozzle

as rangenments | by dlssoIV|ngthef|II|ng mediumin a

sol veF&té1 ?nq‘{? rging the filling nedi um sol vent
mi xt ufg 30 8&%%& T ismReassendpdrastenideent &1 thefiflingomedia which
combi mede Widshribad hirotdaetil a%@vé\Haﬁd Cﬁﬁwh @hn aPe aldagr I1%)'21§t1c:ularl§,r

\r/v:(r:g escr | 6%3 ?ning%/ 416&'8%)1”\% ha S\/\?ﬁ Sﬂleﬁ%ﬁr%gm%lggad such as
par t | &ethanpl, etheaoh prengael ssopropanel andfardlidthyletiler dhisl fhus possible

as et epmctice tohet ehd gﬂ)ov§ ldﬁ‘ﬁcat@fetshﬂ% ﬁl’é&ll ﬁ%‘ﬁb ?éé?c%]ues of filling
I opa f | e
BostJi Efye %S‘ﬁ%ﬁ%&gﬁ%?ﬁ% ks %f? igig éﬂ?ﬁ%ﬁﬂ@?ﬂ&%h £ QY iFisgtion rates.

4 conpletely fromresidues of filling nmedium and to
pr odugethe abook Lot if BRAGSTEMEm¥hdE], ¥Edrder B%Yrevent subsequent
rej ectL Al RAKSS of the groove structures 4, that the filling medium is not removed

30 until cleaning has been carried out following mechanical machining, including
the separation operation.

Figures 4 and 5 are schematic illustrations of an atomiser 11 according to the
invention which comprises the microfluidic arrangements or nozzle arrangement
35 1 according to the first or second embodiment for atomising a fluid 12,
particularly a highly effective drug or the like, in its untensioned state (Figure 4)




In the above connection, it is also recomended, in 16 JaN 2007
order to prevent subsequent contam nation of the
groove structures 4, that the filling nediumis not

wehyed130 until cl eaning has been carried autr/er2004/007715
foll ow ng mechani cal machi m¢ng, including the

separation operation. Figures 4 and 5 are schematic
illustrations of an atom ser 11 according to the

i nvention_ which conprises the mcrofluidic

ar r arigéie i densionad stete(Tagure Al dwpriticulss the afemisenil hés fosmed as a

the fhotiabledfh:3€@GaHGreHABN dpefitesvathoat #Piopbiht %asf luid
12, particularly a highly éffective drug or the Iike,

inits untensioned state (Figure 4) 1 6 JAN 2007 F WD
2005/0u 78 opdSptisRPadols GOk7 1L whicll 75 pretbrably iatlsquid, particularly a

tsensi fpg Cbnsée?ésﬁi {s':ﬂoﬂﬂé@w@ch chi b %fetatﬁélﬂ'ﬁ E)r uﬂlﬁﬁzd v a user, who is

atom s ort abl, e

ot of cii s LiPalEan ¥ pimally G Preh g onckon dpp gertioularty
at omi sattabimmed a tixg pfdfanaﬁiyﬂaz predbiemhinedtipedfitervall y a

liquid, particularly a 5 drug, an aerosol is forned

whi ch._can be, br thed i,n or inhaled by a
not %W%@f‘?"%’@%’d | FAEPHEGSoR SULapls, FRptRiReE iéﬁ |‘i§@mgd§ preferably
lceastreplaceabde, delyich pembprises! the lfiyid $2wed athith feemsa @8atvoir for the

h ef eﬁmﬁﬁ' % t@tbe %E&Ea@écf rI‘Herb%Htt Enbffﬁ g&%@%ﬂlﬁe ntfg'ﬂeaﬁ]am%unt of fluid

s pr@h@hdﬁ |Sy lcmfrf@b pedEels aplicioan pashpHadedor peredetermined

f1 ui dpetddaidpplidatibn kerinas @eneBEH, w0 ifdr dt Gast 305 prdtbrdblf at Beast 100
to bedc?s% ?8% cont ai ner 13 preferably contains

an am)un “which is sufficient for nmultiple

tppl i cati ons, part| cularly for a predeterm ned period

of ?D'Dhé i&ﬁﬁﬁml 19U laf @tﬂjsmgallsbésﬂﬁdn@{i ok @&rtidgelI8@sdonSPyction, and
prefe : oses Qmi sa

Cont o e BomistBt 108 BestTRES Shn i B AR el bl
car t r ingkgan|beizeplaendsif neesssaon It Jamfelabb@r rigidsonstonetigm particularly

11 haghbeeR: SRENeds 6aitaied m@@gtﬁqﬁm@ Qntdier1at t €r
frombelow and can be replaced if necessary. It is

t ef er abl y a rigid construction, particularly where
t he fTh¢ atdmises ldonvmpriees arprassbag gtneliatort h® fooritaaspating and

ig . g?totﬁrﬂﬁn ﬁféﬁﬁ%ﬁrlzl aﬁﬁgltégl @c&%@%@ﬁﬁ&&{t which is
par t | SPSIANS T RecsS e ddearesste &ea%gfggiwﬁ@@ﬁﬁe%h@ﬁer 16 for the
adj usteaishisei 13, racassdatpd diivmgppesg e onlgnpraodwhith is illustrated,
GNP 38 I%C}Bﬁ% ERimeh® 18 WnidthGn b%%@%ﬁgérathax?n% ivg %@ﬁqunlockmg, a feed

associ [ prin o)

il usf‘&’&ﬁgd‘mﬂ?% Iwgtfﬁtuﬁl V%E%Z% G FFFEHEC £ alﬁkﬁféﬂ Ieafﬁe frgion of a
oper anmatheneall By which adjobeskitronozld eadngémitre 1%cediding to the
a nonnﬁgﬁg&p val ve 20 and a pressure chanber 21 in the
region o

30 When the driving spring 17 is axially tensioned, the holder 16, with the container
13 and the feed tube 19, is moved downwards as shown in the illustrations and
fluid 12 is sucked out of the container 13 into the pressure chamber 21 of the
pressure generator 15 via the non-return valve 20. Since the nozzle arrangement
1 has a very small flow across-section and is formed in particular as a capillary, a

35 throttle effect is produced which is strong enough for the drawing-in of air by
suction at this point to be reliably prevented, even without the non-return valve.




nout hpi ece 13, which adjoins the nozzle arrangenent 1 16 JAN 2007
according to the invention. 30 Wen the driving

spring 17 is axially tensioned, the holder 16, with

whensontial ner 13 and the feed tube 19, is navwatbzo04/007715
downwards as shown in the itslustrations and fluid 12

is sucked out of the container 13 into the pressure

-chanber 21 of the pressure generator 15 via the

non-return valve 20. Since the nozzle arrangenment 1

has a very small flow across-section and is forned in

part I(Bmtk@rsua&qaexﬁaelehée%ﬁ/tensaozﬁﬁﬁdr ipetatihg teé feekingigement 18, the

Pr OAYEER 19CHe 3o RhLO DihsAL Y Blec Gl WGy e ariving

air by i on N & pointto
prev é@fiéﬂ 17ev@am©w ospringheréfon Whéﬂlumﬁvv%thﬁefeei tebey Ajupwards

4007 a{gamV\&dZ@Qﬁdc%fg%@ 5?12&@5 hbEA® %A@%ﬁ%&ﬁl 1ﬁheraipdnf1@ is atomised,

SUbSG e ase O en 0 a ter er atl
ool 18 e & e i B 5 1Rl BlbtBlbl Brto partictes of
chantehoupi piswhicheen ented e lpngsswd vehitdy farhea dhistr e of an aerosol

fsgcreld n}tllu%sgmdzcé?téﬂ%ﬂl F%\‘ ﬁpﬂéﬁ?%fofé’ eﬂmdvl’?lslg réf@ﬁéﬁﬁr #difported and
the 9P Bpse FoalS Girtir R HRPuS S PREETHIE S and without

par t i dedtacityy i nto partlcl es in the mor nmrange,
preferably |nto particles of about 5 mwhich can

ent er theI and which forma _mst o et. of an
nor oshuSeHh Wdﬁ*&%ltaéeal FR mﬂ]@a#@ a&rosvﬁ%)ﬂ:éﬂ&r@lwwé&uonﬂ air
fl ui deahei saclmdeﬁiﬁrthbhmuthp&me P8 wiaent leasiconesddditiomelair opening 25.

purely nechanically, particularly w thout a propellant
%as and without 10 el ectricity. A user, who is not

31 usThepiganisee dd hastiahensingeupnsy 931262 a0d wRPBERA 27 Which can
addi t fopdtain Rldtiondhereeasiue kedc Hhousintepdro a8 hwhiel én B&ticular can

\é't gm éee Pﬁ%ﬁ&ﬁ‘%ﬂ&&ﬂl Uéln? %glgggag@ab?gﬁétg%dzgr%f%gar@y BX means of a
part boldipgictamansd. “Thybansing part 38 wen by dethehast foors flee atomiser 11 to

whi ¢ hingeldOMBoE réiffide tB8 combihe 3 n particular can be
g{fer ated manual | y, can be detachably fastened,

ef erably b}/ means of a holdi ng el enent 29. The _
housi By parellpgotating ke derdhpart £8othet ingempanti2d eanihe rotated in

to iRg&idn @n?{eq{out%ﬁl of @ffled rtti@ VAR AR drdvin ?sgrﬁg 17 can be
nmanua rotatin e u5|n [ nner

7 e Al MR R R By W) B gateﬁiﬁwﬁl& ot bt holder 16.
part Xenibrsiainyg tstﬁfﬁsttadythegoa’gamen 43 Iymoaed bmally downwards until
bensi aRednWifera 3d£s‘stY1ﬁ8é’"Q il f)&‘:ltﬂﬂlt inl thb Y&rsi@He@&td tas indicated in

whi ch_acts ensi oni n

ef f ecF & Y- ﬁﬂurewis .aWSﬁ@ﬂ.@e%%dﬁ%ﬁ@n&mnsr g%m‘fe&sback again
unt i | b28h¢ kevopnsmingei 7 ifRtoaiss imed posttionl Tiposdsttaioer B therefore

the af b oad SO fao@hmenl Uik B Idsiohl il Gfcraigt MDA Wring the
back g@gpﬁng operatl 1.
30
The housing part 28 preferably forms a cap-like housing lower part and fits
round or fits over a lower, free end region of the container 13. When the driving
spring 17 is tensioned, the end region of the container 13 is moved (further) into
the housing part 28 or towards the end face thereof, whereupon a spring 30
35 which acts axially and which is disposed in the housing part 28 comes into




by the driving spring 17 into its initial position. 16 JAN 2007
The container 13 therefore executes a stroke novenent
during the tensioning operation and during the

v sydk/siang operation. 30 The housing part 28 gurmairesodloby s
forms a cap-like housing | awer part and fits round or

fits over a lower, free end region of the container

13. Wien the driving spring 17 is tensioned, the end,
region of the container 13 is noved (further) into

t he HoG&chyiPate oetainert baspsd sindrweite adi¢ging elhmertod2 opens the -
wher edip@iing 13Pé A\@aBéh &2 bakd ehfiRtdohtael el yentiagd whi ch

is disposed in the housing part 28 cones into 1 6 JAN

2007 WO 2005/ 014175 PCTI EP2004/ 007715 16 contact

wi t h Theeatonwteail heomipsises Bhoaitering ddviee 33 whichrmyusts ¢éhenvmber of

32 0 Rﬁfé‘fatidﬁ@ of %rﬁt&hfégf 14 ref@rrab@ 5edkechiig Tar}@tal%ﬁ ®f 42 inner part

frrst ont fq entin ser ris
e b KGO0y el 536 T Slophes BreS33 operte

oper apurelysnahanibalyeindhe emboditienipiedtatedbl y by detecting

a rotation of the inner part 27 in relation to the

housi er .part. 26, The nitoring.devi 33 .

oper af@"sp eg%ﬁiéﬁ‘{/enﬁxﬁgﬁ%ﬁ?gﬁ I;gatfaﬁ iq ?’F@I%ésﬁr% af %@n‘rﬂh&lﬁﬂm purposes

id | uswhiwhegtodddeea praesiedily statiemdry aerobdiemiyt o enraréod snist with a

to at %Ibéiﬁf Sf ér%re{g%cié Qfﬂ?clh% h&R eﬂbﬁa%%?ﬁlw ﬂ}]%g}ﬁ@altﬁalﬂ of the aerosol

produce a -prac onary

aer osBst pragticalis i Ogme\ﬁelao%mmbﬁ ErieleyesadmEHES H’hr:@ddltlonal air
| ow estesaghisnetestdre inodpagahkoin thd adrdbel 2859 stlalatizh St
practically to cone to a standstill after a few
centipetres. The additional air_ streamis necessary

i or Heprdepiocermwlst thadiseleyes of the prasgntipateat applisation, geference is

I n orgade ho aGRERUEDLS tb Hike drbrﬁplle&scbrjh&m%@‘ of e rﬂé(ﬁ§§ﬁ’és of both WO

t
to t R%l@%%%ﬁé%éd°2n‘r@e§@f%¢%mﬁa.gsrrr%lsﬁf Bsp e tierpistates to
91/ 14@®atamisesdvidy a soirgrpresses7ofAf to ShMFenpresirably @ to 50 MPa, on
di scl peuned! WEk Q Johldé Ber §tRokedt rettersn ! fé"férQb N%?m%'z@g,u most

B =2t S B BBl et B Sl ety

pr ef etcald) ym1 Ohe dis@Osure tinws bls@ Dreﬁereﬁle rreihﬂeytcahmrbnﬂﬁr with a shape
per Sglﬁ:ﬂﬁi‘z@ to ﬁﬁ%?é‘&ﬁ'ﬂf&? aid 48 QF1 99 % 0 about 15 cm long

prefera

t scC s r ere
pr ef ePHHP éwrﬁbége‘ét s B Rowi gar thaa §ﬂ%?|é%ief Spread of 20° to
si m | 460%, erefemblobf SO%yd)llﬁﬂerValuds af ﬁusz erdfr dremfgohapplicable, as
out f
it oPAET3 pRiektd Falubho BRoBRE: NLactbfist BBsyhing of the
to 1BFFSCHARYHAYIy of 80 to 100. Values of this order
are al so applicable, as 25 particularly preferred
val ues, to the atom ser 11 according to the teaching
of the present invention.
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Clains: 1. A process for producing a multiplicity of
m crofluidic arrangenents, particularly nozzle

Wb sRgeaments, from a pl ate-shaped conposi t e wifriebdd/o€s715
5 wherein the conposite strnucture conprises two pl ates

which are two- dinensionally and fixedly joined to
each other and which have generally planar surfaces,
and a multiplicity of recurring groove structures, the
di mensi ons of which are pref&idBisy within the
m cronmetre range and which form fl ow channel s,

is

di sposed,in a sugface.of. at | east..one of the,plates

whi chbi & PR 105 WRAIGRR & SURRlOEY of potenpfiids afyapgements,

- wher epaticierlphenzle-ashngetens fyws h phtsthaped comeposite structure,

et woh A KIEXTMRARCH AU LORPIIN A BIAPS which are two.

ot o o fisaoedl i Biebhandd ot b ek Tt aye dshgally planar

ar e i sutfaces uakdl ay moitiplgity ufesering proateedtruchdres, the dimensions of

char aghehi$&fkefitatid @fithid Gie HiLQURE tAAHE Y %1%{ fdl‘Hleﬂ?]W channels,

pl at e- shaped. conposite_structure_ are produced so t gi

t hey Brdisnosert nfuRypiaes of ¥ileastiongoldhe Bl ch # jgineddq e surface

oane dof#ebitenpMiea the |ines, fromone edge to the

opposj t - 0 Tt a. . N

ot FuolhEsER SR e A MERE AP RSl machined along

st r uctinpe svhdeh repteng| hetaesnalhedgroepapbaictuses spy thag rthereafter the

ar ehf hitedluidit harfanbbinkhROinTEE @6 bsiﬁ@@ﬁ‘hcm tarélindividually or

suc . | or portions of the groove

st ruc%b?%g}s%r/%ﬁ%ﬁ&gpeni ngs and portions are open to

ithe eghavactsrispdimothat and/ or after mechani cal machi ning,

?_r Iel f el @@3% it drites lof iﬂ%é }81%@3—@ é(%l 66)1%1% b@ﬂeeét?lchﬁ@ are groduced so
il iumis.sel ect.e is not removed. .

25 1 r Ot g 47 Seuimnsty domedde erhaheny qnleesioln difegtgn via the

machi Hiegy fromedde edgdhyo dhelpposital edge iofghergdhtgrshankd composite

machi girpGureand the filling nmediumis renoved fromthe

r oov tructyres of the .mcrofluidic  arrange ts
20 or PRBERARPEMPIGHLCPATIRGE: J6° STONS SERUBESA 0L Jhg Rgte-shaped
to cl abmpdsitectianchict erci 8kketl imathtahfitling rhédituinrey leastlipartially such that
used whi (oA & ) o : _
by & ?@%I‘f‘?%f%éﬁ PETDACH S aﬁg‘;ﬁ"% %?1%9%%22@;%2 PR tbriions are
and a OPPR 9 g SHEHPTRAPIS S9ALor RSLRSCHIBIE! MAFERITZRR SHIGd with the
sol ublfdlingymedivet, whbeid theAiingcrsiuads selebted)sd that litais mof removed
Of 2, FRAHRACEBEISGhchited Bfer ) hI LR frical machining itself or by aids
used during mechanical machining, and
the filling medium is removed from the groove structures of the microfluidic
arrangements after mechanical machining,

30 2. A process according to claim 1, characterised in that a filling medium is
used which is immiscible with and/or is not dissolved by a cooling lubricant used
for mechanical machining, and a filling medium is preferably used which is not
soluble in water.

35 3. A process according to claim 1 or 2, characterised in that the groove
structures are filled with a filling medium which exists in liquid form.



structures are filled with a filling medi um which 16 JAN 2007
exists in liquid form 1 6 JAN 2007 WD 2005/014175

PCT/ EP2004/ 007715 18 4. A process according to any

Ve Q09b14€tsai 8 1 to 3, characterised in that mr/dehédsjonSs

mediumis used which is. pngsent in a solid state of

aggregation during nechanical machining, particularly

at the normal tenperature which prevails 5 during

mechani cal machining. 5. A process according to clains

3 and 4, characterised in that the filling mediumis

i nt r aduce rmm:@atmd;g @o\eRrySneUsst ¢laies Bto 3, t&maeaswm that a

whi ¢ f.i.c n

t enp*ett%@% PRy iy S8 mg 80Steeh 0y NOF) BRETE spgepion during
5, chagenisel swghining, patticulas! Yn@trtﬂﬁalnermélnt@émmwr@ which prevails
rsang e 8@ ek chafin@nd about 120C. | 7. A

process according to any one of clains 4 to 6,

characterised in that the 15 filling tenperature

ranges bétpweesss aisoordiCloanldind Suand2g0car&terisegriodhst the filling

accorﬂbmﬁ % AbdABEd HitoCthd ngsmie kPuchure§ RRAEhRIet A8 which is

in that i ¢ polyal cohol s,
fattySlﬁlli‘ﬁi Iyg%kiﬁrgta@dﬁ%ﬂ@maﬁk%%ﬂ%ﬁed esters of

fratty acids or a m xture of these substances are used.

20 9.cA R ;gr%g 3 tEpdéﬁi%q? cﬁeﬂx@ﬁy&n§ Pharflt@ido th Bt %he normal

char act eri he tructure
fill e@MBETARIE FRNEES ttw.qanw rﬁg ﬁ%%% e structure

is evacuated and filling is effect ed under vacuum

partigul gr P

oo 3o s oSy E g G0l gyt
thar atillingteraperpiyrg t@&g%dtet‘@tent gulgt 65\we At 23Ctr e has

been filled with the filling medium the plate-shaped

rm°§'atn§ gt%%é%céc%fe ihe tg ragygﬂlte éfflﬁﬁﬁﬁltﬁgf e&FdPE{C% rtsehi in that

gai n I ng

was i plicohels) ynanoguand pphéwéﬂabp@&yd@@h@lg, @art&eracmr wafurated and
pr essyhdturded skersAf BIBCREE 2GRk 6 theseallstAites &k used.
claims | to 10, characterised in that the renoval of

e filling mediumfromthe groove structures is
ef f ecPedAvprotess hecording Ito agy omeddficlaints lan 8¢ bharateribed in that before
tenpeggat gtt)eve %ﬁm’f@re if\pe® %%@%M@m@&uﬁﬁth%%m%ﬁt@&mcme is

clai rTgvacuated and ﬁ‘ﬁm?gr 1% %%te teg under V&Cl]l:l]lm particularly at a residual pressure

of less than about 250 mbar.

25
10. A process according to claim 9, characterised in that after the groove
structure has been filled with the filling medium the plate-shaped composite
structure is brought to normal pressure again and solidification of the filling
medium, which was initially liquid, preferably occurs under normal pressure.

30
11. A process according to any one of claims 1 to 10, characterised in that the
removal of the filling medium from the groove structures is effected with the
filling medium at an elevated temperature.

35 12. A process according to any one of claims 1 to 11, characterised in that

removal of the filling medium from the groove structures is effected by
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structures is effected by 1 6 JAN 2007 -1q dissolving
the filling mediumin a soL)qe_,nt and optionally sparing
the filling nmedium solvent mxture. 13. A process
according to claim 12 and according to claim8 in
dissolviray thecfilliray medivar acé exolveetand optidratly apardda tteofillingr madium/solvent
mixturet her is used as the solvent. 14. A process according
To any one of clainms 1 to 13, characterised in that

the filling nmedium is not renoved until the
] f1 ui di. . . ¢l fol | ow L
12 gEhH blfl, LA ARPEEy o0 Y8, B SO ERNSH A G¥iorsoa

that aroaleohal ocdragther i& used 24 thecdudveatt eri sed in that by
mechani cal machining along the |lines, grooves are
i ntroduced into the conposite structure which cut
14. A frbcensgitcomiengpb ang onpaf tiaond atd 13, tcheraptegised gothpt ths ifitigg medium

is not Eﬁ%@%@ﬁ@&??ﬁ%igfgﬂﬁ{g% %?%12}8?%@%%83/% l{é%% lgaweStfgl[?Wmechanical

a proauct n
machigibgm ser for a fluid (12) conprising a nozzle
arrangenent for atomsing the fluid, characterised in
that the nozzle arrangenment is produced according to
15. A progesmnecaafditdiéo pneoeelioh glachail s 14,1 ZharActprigesieimsthat by mechanical

553575 ! Ao ITEAGERCB ! bt e which
throughehecabte aparbswarlyt ther @plg. comprising the groove structure, and which do not

cut through the other plate.

16. A process for producing an atomiser for a fluid (12) comprising a nozzle arrangement for
atomising the fluid,
characterised in that

the nozzle arrangement is produced according to any one of the preceding claims.

17. A process according to claim 16, characterised in that the atomiser is formed as an

inhaler, particularly for medical aerosol therapy.




