WO 2005/ 014175 PCT/ EP2004/ 007715 A process for
produci ng mcrofluidic arrangenents from a

w@b@setahmped conposite structure Thi s i nvent POREP2004/007715
relates to a process for producing a multiplicity of
mcrofluidic arrangenents, particularly nozzle
arrangenents, froma pl ate-shaped conposite structure

conpri i ng groove structures with dinensions in the
mi cr onPtMOCEH{gE projdugipg saicrolluidic axrangements fikpmmnplate-shaped

whi ch conprises the feat urcgmpsitk 38 wRE@aNDI e cl ause
of claim1 (US 5,547,094 A). "The present invention

further relates to an atom ser conprising a nozzle
ar r aﬂ‘@amnmennbn trélates ty meprol;essl\fm‘ redwding ﬁqgmlph&t?fof microfluidic

" HEFer RS Ol P B el eM § il shaped composite

liqu sﬁgcmrm@wmprmng grqmeﬁmmcmreshwmhgmnsmn&m the micrometre range.
open iAD rd?fesss S, ascfh?sqfs REGHA %cm&%ﬁ%gst fig! feafﬁtrgseéf the preamble

.Nozz arra enen

2% I&fﬂé‘é f%l JmQHS cab4t, ﬁ%‘g &)t dhe psessnbinyenis en farther relates to an

in habﬁiﬂn@élr QIMRES a nbo7le AANR Bent FrihiBGRY demands

10vvlth regard to droplet size are nmade on'a nozzle
arrangenent of the type in question, since for

: nhalN’ﬁzrzlmarrangmmmm mﬁ)ﬂh& typ®©in lﬂi@h%\re amgltfﬁedcfoﬁ atdn¥ising liquids
r

df‘ég?’%tgﬁ e ipqés%@%ﬂ}e 538 foaciy Bigh pressure through a

sat i #paelesiening @ﬁsma}gnmsaissctm tAmbegst dheit other applications, nozzle

with aﬁaﬁgéﬁﬁﬁ@roﬂ 85$ t};ﬂéaﬁrelgngma%qu%@thgﬁEﬁdﬂéﬁi ftaerosols for

bei n i rabl e.
Lexcl g%hﬂi@f‘gp PYPEFSe qu ‘F’i@énm@z fringgnt deraandsivish regard to droplet size
app! acatiadeomd nbbils aﬁrﬁaﬁ emeftof theBpbaA fuestidi, Qe f@ﬁ inhalation

larg bl oc zl.e “arrangenment

no  ARBNOES, i Bl ?ﬂkfglﬁle Silfee prwgwomﬁfithzsﬁoplets should
knowhape acédimsdter less dhao Gppas itbloeddrotol exter E@r hings %a‘usfactonly In
filt n.the nozzl

ar v aﬁéaﬁe%tﬁ@ﬂsé‘ﬁ*véfroﬁ%@%@m B BE S el GBF e gonsidered as
2US 5bsig weepirakle.s nade part of the disclosure of the

pr esent patent application by reference thereto. All

th di ducti on

o B R AL PAIY S s R U hrmgomons o
mat erapphcﬁﬂﬁﬁlcfﬂ thﬁtﬂy BSaMtdlﬂleﬂ{dilsdj f5ab@satly 14186 Sunftiers of block-

eca TEAPRS Rlladiotipuft & Eﬁ%sse%’ﬁcog@@sqngﬂn@ghaoqwﬁ@y With this

2pr es&MOWMPEITEsO L. isFalso Ip@ssm}@td aummrpona&aga;fﬂtarg ot ha[efeﬁ multi-stage
nozzl ound in WD 94/07607 Al
oa gt M CafBibefifent.

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 ALl.
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The known process firstly involves the production of a
w@bk@setahmped conposite structure whi ch conprPGEEP1004007715

plates with intrinsically ptanar surfaces which are

fixedly and two-dinensionally joined to each other.

Furt her plates can also optionally be added. It is

esseiﬁ} at the pozzle arrangenents in the plate 5
shap 3@9&)’6’5}91’1063% justy dpeolyes the praduetiony op pplitaishgped composite

V\rrulh: Estﬁilhcttﬁi;de \)Svhﬁalddsoﬁfpgfsgs E\go 5 iﬁg&gﬁgﬁh@iﬁ%kﬁﬂ? i)lalﬁf“ﬁﬁ!rfgées which are
intr Flﬁg @?Wpaqig}e@wg&féo&ed{) Pﬂ?rpfﬁf@@ plates can also
vv:?l ;:bptlenqlly bedwddedt hds iestdntias ithay ‘ih)vétndklzm1 Bfrafgtnh @€ in the plate-
rogve, styuctures can
ot i e sy Sl s BT Y BidteuA Battiglcity of recurring
faci BYPSEr ﬁtamé@res,f eadheot whigh abmsspuids toar aoifle arrangement in an
[ 2\ edfihsibanPpRit WHRED o7 Flo@kﬁbe@?{eg ER iR tole intrinsically
is a L’@#bé%lf faee Qf ather Elﬁﬁe pT €renve sil’l{jilt'aQS cph aptionally also be
\Q{]?Ld{gg:méd B?ﬁdmrthé%?%?%?t fa'cﬁig "srﬁﬁhbé%” e thér W?oggﬁ?é’se which are
Yoz z?eé afé here %ﬂ%@vﬁ;’é@ are J\?A‘ﬁ%h Op‘?aéﬁlé? 3 g/ Brior art, a particularly
?Ih mepsifemsd combhetion ds @ oeimpesitaofe SIHE@{I gﬂla\tte afd a'g@@o@ pléte wherein
e e groove structures,
prior ﬂ%?&aﬁgnt??&né}é&g{%};ﬁ%?#e hei ght s between 2 and 40

m preferably between 5 and 7 m and cross-sectional

ar eaypef fcﬂﬁ/engﬁﬁ& e@%lﬁﬁx%?el&s?égﬁn %ﬁeaﬂgwﬁ%ﬂ%nagoﬁ the nozzle

2 20 Se arate earrange are obtaine

% he BF%’P TR0 éueW serally Baveudimensiansnipr theimigremetre range. To
nul t givel gn §deacdf tRzaider Jf ﬂfﬁ‘lét(?f e @%B% RtuBehrtd)&he prior art

oS SRORGS hﬂa%#gﬁ%“%rgﬁ Y

t Wo gtmcanel @Dss:rsd:airoeml afdag 2ifehamoapigs ety serohbtels ad® about 500
surf?ﬁp area, which were fornerly block-like, then
exi st separately. According to the prior art,

2separation by mechanical machining is effected in

\F/)\na{ Lséﬁéllﬁge rrgﬁzzlg ?&%ﬁ%giﬁieégswgrﬁbﬁ‘%%&f ﬁ%ﬁ%"’rt%%) égz&g B%!)é(ck composite
speedTUGHEK CABIPESHS? dRWitingcEy ofanemsale @F@ﬂée@hﬁ@e@’ separatmg the
g Io {rgphtéﬁke%drﬂpé%&e:ﬁr@’t@re%'b@onﬁbheagc%;méﬁhmng, 3along parting lines
st epgﬂﬁgél%‘ég@ggo%eécwgg WO GQOVERS eSt ol gp@pgpments of small
255aw A fecerarbe whichiveate domérty blockdikesthen, exisd Isblﬁamet(él}bYAccordmg to
gggg'rdget ﬂBr ‘a§ @T:ﬁa"rﬁﬁ&g bzt BB 0N SREHIiY isP¥fected in particular by
sawmg a circular saw, preferably with a diamond circular saw which is
operated at high speed. Nicking 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 made in
35 particular to field-assisted bonding, and also to other joining techniques
including adhesive bonding, ultrasonic bonding, etc.



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

w0 p@bait4a3si st ed bondi ng, and al so to ot her j oi PCTIBP2004/007715
techni ques includi ng adhes$ve bonding, ultrasonic
bondi ng, etc. WD 2005/014175 3 PCT/ EP2004/ 007715 Wth
this process, which is thus assuned to be known, for
the production of nozzle arrangenents from a
pl at e- shaped conposite structure conprising groove
st T UGV QBisWHoRBssh AHACIE TR ABAmER b BRAWERE e production of
range tlhe r obl em %[I ses 5 that fhe groove Striuc UIPQS_
are OBFHISATREBUHCH ATomy 2 fbeirrshpRes) COPRROMIIAiSHYCtuTe Comprising groove
Do bl At v o BACed. o orgn the Btk Ringe e problem arises
or nlt}?gd{[r@cehémoggl STHECHISHi #§. C@E%ﬁ’él%ﬁst?@if@{ﬂ%néwﬁﬁéniﬁél machining,
t Ee pevienularky tyasawddgt Aetiguid, cavlier lubeivent i[fafwtﬂaﬂymﬁfé based on
t he Ve ol . LN, .
prac tg\IF a?éief, ?Shey c glwfr%g& figﬁ’gg Eﬁﬁ]‘e‘g‘??&ﬁg‘%’?ﬁ%@“@ 10 this, and due to the
cons 8yaefadraredtherpin jugkler sjme circumstantas thhigsoavesrectures become
it shivdkddle t_h%ﬂ&ﬁlrbrh&i&l tBePeh ﬁBgBh%& Hehc%a.t%ﬁ\ilspel)gonsequence isa

hund i ndi ] | t
i o b S s B thaisencctols shodaihe ehemite Fergsienation that several
t he tS duadeed: heivideslaneizbs .aigmn Iﬁéliltg 'dr'? KR st trRh&d l%fn a plate-shaped
arti i i ndi wi dua oducti on of nozzle.
P DR NE Sy Titfro dHd IS B RO SEh B e W EBidSlikce network of

i ncorgdingabines. The imtliyiguad ireduatiomcoDaexrla bousgdsemtoof this type is
onl y 2Reforé BohBletdly iftonREi9igt 1 on of a nultiplicity

of bl ock-I1ke, separate nozzle arrangenents from a
15pI at e-shaped conposite structure to which the

1 gt o fola58g cxbl st i posuion o
m cr B}W%EPﬁFﬁY & :bjﬂgg-ﬂl%ﬁt sensBate JrR7zl e PHELEGRe RS f5oti & plate-shaped
gr oovempbsite struetsird ko widclptias afcﬁbﬂiéﬁﬁ?ﬁ&ﬂpﬁéf bft relates, but is also
Thi s PGS 1 RE TRl bk FhRR G & ERCRHIRG “drrangements
20qr r ﬁ&g@ﬁsﬁg whirespdnaimg gooae strtictmoee fenf unplateshaged composite
exa I n S . .
XTI MR T IR, i s
genePHier mygrofluidie arrmnssmenthpdich daver ne direst inozzle function, for
pr ef exahple fileahanhgahbits TRAAAG AfmebiRER. Wi ch
structures i

extend between the groove ch are
not necessarily parting lines, so that thereafter the

25m cr &or niidiofluadic angagemé:sts ingélals ﬂm{ﬂét'etﬁagéd v6thpbdite structure is
8[ gugs ﬁb@&‘a?{glc}é%lﬁgéigf n%tagﬁlél'eg ragoar i Sqesg : %% r%xg:ngtl%qween the groove
f act Streturesdpug gvkich are eypamecessabily parting bimps,escekhat thereafter the
sepapdtRANiBcr#in@eRRnts in the composite structure are individually separated
or are separated into groups but are not completely separated, or are in fact

30 individually separated but are completely separated into groups.

For the aforementioned microfluidic arrangements in general, particularly nozzle

arrangements, the aforementioned problem is solved by a process according to
claim 1. '

35



For the aforenmentioned mcrofluidic arrangenents in
general, particularly nozzle arrangenents, the
wa@bt@seran i oned problemis solved by a processPCT/EP2004/007715
according to claiml1l. 35 WD 2005/014175
PCT/ EP2004/ 007715 4 According to the invention, the
groove structures are filled before nmechani cal
machining with a filling nmedi umwhich is not renoved
agai Aceqrding trethyr ipyertions tthe @rooes simttitesafre dilled before mechanical
mec =hi : . .
ol SRR BEn £ fithe BESATRIPHER T BEkethGTedhfail Join the groove
swar §irugiaves ruidorliergroschansealc mechining ngheesspave stiuctures are thus

mac higabty pTBﬁerﬁé@Off@msbéb’&rhiﬂge%ohﬁiﬁi@t&f‘%?e% afdfr cooling
are ﬁlg?t' extpﬁ?sed ]g%aﬁn.uaritll t.he pﬁﬁr ation i s conplete,

SThe TEFSERt duing pechapical machinipg; dhe SEeQvE-RIAHHES remain protected
t husandare mcmpesecba%aﬁmﬁhﬁhtﬂesorwfﬁi@%/ Bt (&!tiﬁgﬂ'bt“eami% rglsjﬁct rate of the
prever . .t he grooye structures. e .

o oo Bfhuidie Mo RRGRY i iy d0e Heedisb S hlinGRgnts arg Aspematically
par t Preveyted fiom réaghingtthe gomwe stpetiresys of t he groove

_Sstructures being exposed to the exterior or
mschﬁgi cal machining are_ bl ocked by the filling nmedium

W50 t hBE SroRvegytpisiures arg tilled eatber spmplstelyeorcery partialtesuch that at
by swasf oF@ﬁﬁﬂgls NG e roir 6 s%c‘iﬁf%,s'ﬁéiﬁ% ‘rjédicﬁo'ggd to the exterior or

AL iy 15450 5 D B0 e ot e oo
cont sinatates an woe b eontahénated ki swarfcoblifg Gbrivant bPHE like during
e ey ig8 Faghibite o 68 Pfhdsire'Supttieh 1y Rl iporéht regarding
15c onntnretestion agiastentanioation whethes dab mteridraxrkegdddyortions of the
fj he Eidolvk RetuchiBel A ilidd Wih 'f?cc gggﬂ%@fsed% Bg %éTn%or £8, hflong as all

etarl, .various optlons exls |

) ni ng .
f ur ¢ PRADIBGY BF SOREEHANS oy thsoeeriar des @largter blvsked by the filling
i nvemietivi dafiflg helcBabganachinmgde to the subsidiary
clainms in this respect. The atom ser according to the
present invention is distinguished by the features 25

20:){1 cIradetaﬂl_ﬁvarAm_?amthme @t éﬁbdéﬁi(g;ﬁngn%md_fmtébﬂexﬁdloﬁhg the process
e : ] i1Q nd .enbogdi s..and. ...
furt A e P sac e bR obagRrerRE IR Hahe SpRRigrecleims in this

det af9SP¢¢. t he description given bel ow of exanpl es of

enbodi ments with reference to the draw ngs, where: 30

Fi gu 1.is.a perspective view of a mcrof]uidic

arr aﬁgg RERTRISSE g‘éﬁo § 1P dh¢ REesept Byenkon fs,distingished by the features
25 of claim 16. Advantageous embodiments 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;



Figure 2a is a plan view of a |lower part of the

m crofluidic arrangenent of 35 Figure 1, show ng the
wWQ@r@owet13s ruct ure; WO 2005/ 014175 PCT/ EP2004/ ORGTEB2008007715

Figure 2b is a section throtigh the mcrofluidic

arrangement of Figure 1, show ng the ,conposite

structure; Figure 2c is a section through anot her

m crof luidic arrangenment, showing the 5 conposite

st r uEtgwre 2hnd i3 esqssiont thoouglt thaenigrafbsidicsarrangement of Figure 1,

Figure 3 is aSHb@'[h@’ﬂh@Woﬂlﬁ)oﬁtéjﬁf&cihﬁ@' of a plate-shaped

conposite structuré& conprising a plurality of

m crof l ui dic arrangenents according to Fig. 1; 10

Fi guFtoute D6 a isgRhestiin thregdt aihdrhhiddfiuial AcaPeifint, showing the

nozzlg ar r angenent

ding to the | t .t
57 thi's type ATROSTY SRR sHddbe BoliRas of i rBovk waicsure;

5 is a schematic section, which is rotated by 90 in

rel a o Fi.gyr . of oh fomser i.n its .

t ens Fﬁ‘gggst atlg H @idré 3?%\79 Pi f%ﬁﬁog‘néﬁgma%ﬁh%??% AYoRasife structure
1, which is aceopzisengerpdmgbite of nhiereflEdt amtmngdments according to
separated int qvig,rpups, consi sting of a | ower

| at e- shaped part ‘2 and of a 20 part 3 which is also
1G] at e- shaped and which is disposed on the |ower part 2

and Figuréuxedliy 4 gthedatib&jedtion 6K A0 atdinRer according to the
‘preferred enbgdj nent, the | ower part 2 consists of, )
silicon. The ;’J?Y%E“’Qr‘f’l rﬂqz\gﬁqu%g{gefq@gt eﬂﬂ%m 1gdits untensioned
di scl oses a wstdte; anderi es of other materials, however.

In a preferred enbodi nent, the upper part 3 consists

of gkass, but in this respect also the prior art
1di scFe8E8 Sot hdy asrhemnatia secsion; whhds gotatdd by 8A° in relation to Figure

silicon nitrideopthedRbmpRat s %ﬁoﬁ@@?ﬁa ed nozzle
arrangenent 1 “illustrated in Figure as overal |

dirrengions of 2.0 mnx_2._5 mmx 1.5 mm A_ nozzl e
ar r afgamentfistigRhews tahlaSrangelﬁBiﬁUIf, aetlith @0a hfzAe Gh@8¢bment here and

room @f e 1y late classif.ication. 30 Fiqure 1
howt s BsepBARORED Bt BPGling Bbadower Blete-$aped part 2 and of a
26e mboghrdnwhish inalso @iﬂ?fﬂ@td@%ﬂi@h_iﬂ&ﬁpb%d\/ﬂﬂ m_etldsvxeerf part 2 and is
uppe : 0 ¥oll . Vi Q
¢ e FaSan jomid Hefitoroooldi L6 s el BRPamEEiipg lower part 2
i ndi ¢PRRIBS ofatlicongdbemrior arhmentioned enthicentitent aliondistledes a whole
st at geriéy 8UI6Mes nlatertal®) RFvetied Inod feﬁ%@%ﬁﬂﬁpﬁﬂ@rﬂ the upper part 3
conpagsi t.e st.r ctulg:.fr.mwhlcha uralé{%p ? )
ar r afgeHER O 81assg téBﬁ%ﬁF%ﬁpﬁﬁt Y5o deeprier it liselosesother alternatives,
2pr odegedilicon, silicon nitride or germanium. 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.



WO 2005/ 014175 PCT/ EP2004/ 007715 6 Figure 2c is a

section, corresponding to that of Figure 2b, through
wamoosar4izhgenent 1 according to a second enbodPCERP2004/007715

The | ayer sequence of the aérangenent 1, which is

shown in Figures 2b and 2c, 5 corresponds to the

| ayer sequence of the overall plate-shaped conposite

structure which was present at the start of this

nmanufigetairdonds &t spetiemecairgspanding tohthatcofrfiginee 2b, through an

Stf%ﬂg@n&ﬁﬁl’%&&%ﬁiﬂ?’lﬁ eaﬁeé‘&ﬁferﬁﬂb ihee f1xedly and

two- dirmensionally jal to each other and from which
the pl ate-shaped parts 2 and 3 of the arrangenent 1,

whi chhd &y@pké?mbé Wi fepaiaigRehdnd O wifi W RSsho¥Lin Figures 2b and 2c,
subsequent I%s 0 r

fornmed. The t es haye, gener al.l .
5ol anpreSpPRds fodthe %Wé’? é?‘ﬂle&%‘qﬁ* eﬂ?"ie&ﬁr?hg?' &wgé&%mpﬁgﬂe structure
g_r oowhicht was puesest 4t viid start§ of thif howutiannes ﬁt@r |€See Figure 3). The
i's . c . S . e
o ool MARKATRonflnidh hWEPHIANEE fhich” B Bedly and two-
Thesdimpnsionally jeined to eacheatber andrivomrwhich the platezshaped parts 2 and 3
Fi o
o o T e g Bt oy s st o
i ndi | [ r City O
Slt i Itﬂecinginge%i‘obﬁe @’@ﬁdﬁ’t?ﬁs Mteﬁ/hﬁ‘ti’l%ﬁﬂﬂrdﬁﬁ rcféﬂ_ﬁlselsaarerdci)?osed in a surface
at e- shaped co | structure. .
P pacdt SR oS P IR bfaudt IREH iSioinAT 6 bf sAriaes Bhine ofher plate.
C\ﬁ_zzTheaa gmodve etrud:theesgsamhyfen?tamwtw_ lawzdle 3 ORigues 1), or correspond
I . . . »
a or R FERAES30%: DEETEUES ARG thD e citmpturgs for she individual
I5whi cHrangsenants d| whish incBiguess povdishiy joimadutst eanh other overall on the

Pr ocsiaReshaped RoRpomhoétldaiROgr aphy and etching -
techniques. Wthregard to filter structures which are
used, reference is nade to WD 99/16530 Al, the

gl scThaslie a@‘froa@%p&@tﬂum of ES\failﬁtBIéeopIﬁﬁislf_Bf t}%e!‘tﬁasignz%f the nozzle 5 and
i sc re o e, present patent. i cation. ram .
the o M Sos trEuRES 2y bumitevhishiRee Breilibdh disclosed in the

20i ndi afoderaentiemadapgemarit accokdikg tohES $54WOMNAS Iehich also discloses

Sepala PRt gﬁ;ﬁ%@%ﬁﬁ%& %ﬁ.&?'ea’%iﬁlaﬁ%%i&a%g;gyhy and etching
mec higsheigesraWVithriesgrdaioditéer stiueawes whigh ate wsederaference is made to

bet WED 98ARGH30We 1 Hhe @ §:183urd! 6F Wiesh ' -
shows 30 by, the ’g%la dot, I nes i Fﬁgﬁﬁg%@bmﬁe disclosure of
e,)ﬁ{[ tof icafi

t her ESHEFDE RE R& nozzle arrangements 1 exi st
25separately. Figure 3 shows the grid network of lines 6

o6 chdl oo SRl Moyl WGANEL 67 MU Sl individua
of t Awarganaenidniike thef showm istheparspeetive viex pb Figure dfis obtained by
: R: %g@dg@ﬂﬁi P19t HABES cOmpBEitPbtrh (HrPBP ARch&niEMmBLhining along
Hnes €\>I, which extend 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 simultaneous
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,

(e




35 structure 4, or of the inlet of a corresponding

filter structure, is effected by sawing with a
whe@hosperd (often higher than 20,000 rpn) di aP@IEP2004/007715

circul ar saw, WO 2005/01417% PCT/ EP2004/ 007715 7 for

exanpl e, exactly along these lines 6 or nore precisely

between two such lines 6. It is obvious that the ‘

lines 6 do not have to be physically present or do not

haveforsexagmple, peardlyvalong teessylinas & or mows pienisslyebetween two such

mer elifed 40Qi nary aids to show where the too

particularly the saw, needs to be gui ded over t he

pl at e- shaped conposite structure. This is affected as

suchlthy obvicagahat e ﬂii'lieg GQldl\iildtfhaV@ 26 'b%%ih%léhﬂ'ﬁ present or do not have

of t 1 a ad n siated
Ssepa)(&ab ?%a%aﬁf'séﬁg f)byb’elagfsl‘ ﬁ“&eﬁ@nqs gzilr% |Il?ﬁrg]%’ itjagipary aids to show
st epwhevmﬁteetaml,aparhea]:aﬂydhe sswpaceds tonbs tganleldsover the plate-shaped

he-SpEPoils EMBCHAERR IR BT TSt Botmiaue i

whi cRoirespopgdinged ¢or to any ai ds which are used 15~
For the first enbodinent, which is illustrated in
ure b and the nozzle 5 is shown in

10sect A8 aé@hﬁﬁéxjgeenzstatﬂ @boYs, sepsationcansalsabe @§f@@teﬁen@ plurahty of
whi cbte ﬁs S ®bé®id hl@leh%%n%'s@pﬁrah@ﬁ SteP'is ta?fe@&%l*bﬁh'é@lﬁaxﬁ@al machlmng,
t hat VJ gﬁ/ %Sr}@ th each & f 2{
from he f 8 hOietRgS gt FEggHaR g goi{he SWatt which is
ot heformcfdrﬂmi/metswmyaldsnwhlbh attesdeded di stribution of
droplet sizes. 20 Figures 2b and 2c are sections
t hrough the conposite structure wbich is the focal

I5oi nf0bihe Fiastperabedimantywhichois. iltusirateilsnefightopel 2ar2b and 3, the
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2tonsi sts of glass, perpendicularly to the principal
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st r ubpt &t he presgat leﬁnmrb Thie nSeemphe'leéff@r eroétu@ug a multiplicity of
arr aﬁﬁ@f@ﬁld@@rarﬁﬁgéﬁl%ﬁtst ? hi@fidoohbh %Q@é‘s%hny ]ye to be nozzle

t hrou the crof l'uidic arr angenent as s
t he n contrast to the lateral flowin the
2exanpl e accordl ng to the first enbodi nent whi ch was

desci BedsABRY Rmbodiment shown in Figure 2c¢, the aforementioned nozzle 5 is in
the form of a nozzle channel 5’ which 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



35 The groove structure 4 of the mcrofluidic
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illustrated in Figure 2c, nothing is changed in the
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that they are continuously joined to each other in at
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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




illustrated, the groove structures 4 are continuously
joined to each other from 35 bottomto top. Between
wo b@soutiret of the nozzle 5 of one groove str uRC/ER2044/007715
and the inlet of the groove structure 4 situated
above it, there is a transverse channel WO 2005/014175
PCT/ EP2004/ 007715 9 situated between the |ines 6,
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pl at Bodgraeath conposite structure are then filled with
a filling medi um before nmechani cal machining. This
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left ' torig In Fig. 3) 20 may be used for the
filling medium Provided, that the transverse channels
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30 arrangements 1 of this 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 1 and 2. For the first embodiment, the two
outlets of the nozzle 5 are shown in Figure 2b on a somewhat exaggerated scale



The result of the process steps described above is an
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30 It 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, or 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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a chem cal process. However, it is particularly

advantageous if a tenperature- dependent procedure is
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w

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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under its own surface tension, for which purpose the plate-shaped composite
structure as a whole is brought into the horizontal. The temperature is then
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.

This is followed by the removal of the filling medium from the groove structures
4,
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2pr opdhdracticsdgrbpaite geoesestrughiehH etrhpletely tfrom felidues of filling
Ppos s inkddRurd dand o BahiLRi %ﬁiﬂf@#%}%e%ﬁ%ﬁgﬁyﬁ& g)% %cisj getion rates.

4 conpletely fromresidues o
produce mcrofluidic arrangenents with very | ow

r ej edn tlmabiateeconnection, it is also recommended, in order to prevent subsequent
contamination 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

order to prevent subsequent contam nation of the
wQ@e@owel1zs ructures 4, that the filling nmedi um PGI/RP1004/007715

renoved 30 until cleaning Has been carried out

fol |l om ng mechani cal machi ning, including the

separation operation. Figures 4 and 5 are schematic

illTustrations of an atomi ser 11 according to the

i nvedd grits/fighgipnedsiptd aguretfo. I parteular, dbe atomiser 11 is formed as a

arr : [ to
he T PoR Rl o BBy AT Mhcng T REEAat 8 <
12, particularly a highly effective drug or the |ike,

b i ab buTalsanos of (S S lauieich) is ieRRRSIy M AGUR, particularly a
SCEr JTEe @ pATSS fortaed BikicH o' B beRGa 18 or Fliolest e user, who is

as anotpbustediéd Inhilatien isnernpilf cirdéd yutogideait @ﬁc&\fhtdag,uparticulaﬂy

oy et Bes 08 PRAIBL AR SR e i fghall g, g

an aerosol is fornmed which can be breathed in or

i nhafge JY¥misctS €l ,%&gggge}t %loéuiitzlﬂlgﬁ%d;r@%iﬁgg y1'3r: hahttl 99 preferably

is nor&allg carrie east jay, )
0par tiptAcErhly, wWaishesompriseretheatleidyl? padmdictbfymag a reservoir for the
pr edgaidr 1D Resk dtoffsdd) TV @nfainek S FefFhI§ cohtains an amount of fluid

conprises. a i tabl.e cont.aj ner .13, which’i referably .
o P ECis it AR, SRl SRt it lafly of piciotermined
f or npereod efsapplicatiod sucht dveorfd monkh] 8r for abkeast S0yipsefdrablnet least 100
Contﬁééggﬁr%@grlﬂgﬁfoﬁ{sably contai ns an amount of fluid

which 1's su cie for nultiple applications,
Bparticularly for a predetermined period of

a | J H . . 1 ' .
orof sranly e Loasr - S0 ady ovBRade of iRl gonsgoron, and
cont 'teﬁéb pBmiserT1 b @%thPeaqeﬂ;pae%ei Remtiackanty fhe Tatter from below
iilr Latﬂdll%wrlbé ieplab@gi‘if ﬁ@t%gé&?., It angkefeiBlon 1{1 € ci%ht@t{i'ﬁ@cﬁfn, particularly
e can .be. 1 nser .ipfto the er
Tt ot BEanF TR iR o Bre 7 in Bedoukiige I <
. 20preferably a rigid construction, particularly where
t he [ [.S1€0 j i.n 4 1n the-container ..
130 SR o1 EXUAEASE: olpls0R fprlisrc s A, plforing and
15 f gemipiagdhe fuihd 2anarticatashy i mpredatermingdidasage amount which is
B LD Pt N R g fRRAGE | S UBHRNiSN 3014k 16 for the
can'pF‘?Igt@?eB IBOF‘]&I@?S%&%@ (AVERE SRIig ﬁn‘é‘?lYJ@,rt ghwhich is illustrated,
zsfalslsowﬁtat zehbcﬁhjgslélmgeﬁpIS mg]lcfl(ti carplbél Mpéiattfeti fgénmu#miyﬁibr iuﬁlokc):king, a feed
illu : ¢ enen ch,can .be .
oper B F i P LRGE D ke R Rbe CpiiBbetiaf B i rosion of e
a nomoughpicee Vid, vehizh adipivs heswarle strangemer®tl 1i acdobding to the
regi givedfioft |

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
according to the invention. 30 Wen the driving
wepsngly is axially tensioned, the hol der 16PCTEP1904/007715

the container 13 and the fiéed tube 19, is noved
downwards as shown in the illustrations 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 arrangement 1

has @ Yl‘?é yub%@&ﬁént“rlal‘é@é@&ﬂ' Rasiof %%f Bgelﬁﬁﬁ 't?ef‘ gcglﬂdﬁ?% eleerit 18, the

part as, a capli |
pr ochiEdalhi 3 pesSinre ﬁ%ﬂ@h@uéﬁ i @laqeﬁeureﬁeeavwrﬁ@mrﬁ byt the driving
air slpymgslﬂlt-lmmay H}hsp‘ﬂ férce -owbiehrmbiéadle feed tube 19 upwards

d t
Doostia i id @Wﬁ%ﬁ&@zﬂ%ﬁw 221 ARagelRalf Ly oeianp itis atomised,
r el eparticulfrlyeinto partefi¢sein threpat ongnt rengep pkéfegabdy dmenparticles of

18, 1%t 5 glrﬂ'v&*m%ﬁ clan eh%’? Y ﬁiéé" hird mgfmg& 1ﬁ1§§ & J%? 68 an aerosol

under pressure VI Tgé
spr i #fyas dieated W]FW@T&VEEGIE eftbedluidye is @r@fpmblﬁ ﬂaﬂsported and

\?\A%::‘ga}%éql I%Iﬁe? atom se ng%frcpl ngqu Into part | %?Sland without

10i n ¢ BY- nm range, preferably into particles of
about 5 m\/\hl ch can enter the lungs and which forma

m st of an.@ero 24 .a ndi cat i n, Fi ure
o S adiset Sinls R iRRLORY, saf bl hE BeEROP I Rucrefbf additional air
and cantbmsusked mio ehg/mmdi]mne&él Viy at leasttoreuddaditignal air opening 25.
wi thout a propellant gas and without 10 electricity.
A user, who is not illustrated, can inhale the aerosol
1524, 'Wheetupiser A4 diasizoheusiag Bpperaparb36s aek éa inpcoparie?7 which can

rmut RRAEGE reldtidh %&Eto' ﬁﬂ% \ﬁlﬁ%h %%&in%“%én agr wﬁ&qlnmnﬁamcular can

and AR OPRRURL FRIALY, 88 OF AFHApDE Bslricd, dBvigralgy by means of a
t herb@ldlr%f‘e:lemenm Cﬂ’he&ldm@m‘g* 128t PRedn B8detabhathfrom the atomiser 11 to
na

part r at ally, can be
det %ﬁg% d@???@?i%?e ?8?% $éjby means of a hol ding
20el enment 29 The housing part 28 can be detached from

h
cone YA s ARSI ULl ot
28, FReliom et %énousmg lamertr@rfr 8b.awharaby theedavm&wsnr@ng 17 can be

tlgecfshﬁﬁjn@@tgﬂge%rﬁé@%ﬁhll&ﬁls ﬂ@ﬁglg@&akﬂ%@ghﬂhﬂcﬁ%c@bh ?Be holder 16.
11 el eas B ecroled Bkontathbf duorsd axipdownwards until
24 ensthmccrméumr &8 fagsiraek atfial Omhanriﬁr’chéﬁensmﬂﬁdvﬂdte as indicated in
221 et S50l 5B, APl A5 bk o
Fi guby the divinggpring 47 dnosits |mm1ab@®smqmrﬂ“ he hentainer 13 therefore
cont gk&&ktesl 3 dtfolEOMRNRREK dABREthe tensioning operation and during the
atomising operation.
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.

The container 13 therefore executes a stroke novenent
walenosngiirhe tensi oni ng operation and during t hBCT/EP2004/007715

atom si ng operation. 30 Thdéhousi ng part 28 preferably

forms a cap-like housing |ower 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.

r egi emtadt wib thorvoafaieer Udeidl and adth furieteéng elemant 32 opens the

t he ' f r eof ,

\Aheritg%%jﬁ&gli‘s)’g{gitan%%%{%% gﬁf%%?gﬁ%%’g y Igﬁl “whi ch

is disposed in the housing part 28 conmes into WO
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cont 2t tin rélation wme;bousﬂﬂg uppE&pBEL6.1The ﬁ{nqgﬁiﬁmg @egice 33 operates

nmoni |- | oun the, nunmber o
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housi : : ' i ' . .

s I8 HERAL i e g AL 4% Q0ufBH 85 4P bataon puposs
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practically to cone to a standstill after a few
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15 n okuesdet &0 complate thendiselosurs of timpisyeritipatdndtapphication, reference is
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o ochHi VOB BB e R 370 bl T B0 i, mot
20t he prefierdblynaltidut 4 S\ydipenstrples, antlpakitclotizéd of ap 36 20 ng, preferably 3
16 9100 3 8 e R R LA R it e
pr ef iilArio 3hatthp acylmderped disizsl ofslengthtabent 9 ains to about 15 cm long
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to [ rably of 80 to 100. Values of this order
are éfe%gntglgg%xﬁbo le, as 25 particularly preferred

val ues, to the atom ser 11 according to the teaching
of the present invention.
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process for producing a multiplicity of mcrofluidic
wa@eeoaganent s, particularly nozzl e arrangenmeneGI/EP2004007715

a pl at e-shaped conposite stiucture, 5 wherein the

conposite structure conprises two plates which are

two- dinmensionally and fixedly joined to each ot her

and whi ch have generally planar surfaces, and a

mul tiplicity of recurring grodﬂ@nnsructures t he

di mensi ons of which are preferably within the

m crometre range, and ich formfl ow channel s,

di spgs o8 PFOGESE foF dwedBring: 2| WALl mrf‘éOSNa@@sarrangements

whi cﬁaxtmuljaﬂymﬁdzlte@ntahgemaﬁt% af6m aliﬂatéf-sHab@d @bl'ﬂ@bsﬂﬁ& ghesture,
vvhee t.he osite stru

oo h TP YR RS ea  URGRRR: SUEPAPE Y LGS which are two-
bet V\dmuﬁnstmlaﬁymdeﬁmdﬂyu painedto sacht dther antbwhidlt bave penerally planar

g1r gr Igﬁllgéld ’dua@%ﬁﬁﬁ% of Pechiffn e%gyfpcf{rcé d§tﬁi<§ﬁ1[el§mtﬁg Qimensions of

upvvl Se s
char whichrare @@eferabbhm thegnisoametse rangewndsvhith fforn flow channels,

pl at g cﬁ%}%&@@ if¥ 9@’&1%1:6? &f. éﬁl%gsgtoﬁé of @lﬁe‘ﬁplﬁfe% diicied i$ 3)111&&‘?6 the surface

t hey ont I_nuous j ol n to each other in
1%ne 8 fh@cﬁth@rp ¥Fea the lines, fromone edge to the

OIOIOOWhTe&lﬁ dbe phiteshgpad adm §§1%0ﬁﬁlct§1@m<1ﬁb@1ﬁamcally machined along
structure rrechan

bef
ot ubhE LS ERIRH hreaRn b erfotm cbrbfinet i, Hhfs ereatter the
ar e ibtodtridict hrrangeémkntsg inrete wompoditastruparrti alel yndividually or

suchg)%d;“% Sé)\%ﬁ) @&{s or portions of the groove

stru ?enl ngs and portions are open to
1% he éh%@cit@‘vlse@elﬂdhé and/ or after nechani cal machi ning,

ar e fid éﬁ%v\é" stftchi?Es of ithd b SR éd”&o 1€e' fribdifire &g produced so

iumis, selected so t not reno
25 fr@%fﬂfreyear@r RO g JOtedeoeeh hagying g eas erd Eegtion via the

mac hiink#gfriots @ink @d%eb)to ahgsoppised eldird 09 thecplard- Qﬁdped composite
mau:hlﬁunE and the Tilling mediumis renoved fromthe

groo ictures of the mcrofluidic arrangenents
2af t ebefreehmechaticahomdtiinigng, 3he2grodver sirestures adr tienglate-shaped

to cl a##)b%ne shacar Efe ﬁgd 'vﬂﬂf Q‘T%]]]ﬁg ﬁaﬁé&ﬁxﬁgatgggétg(fgﬂ%lly such that

used I'S I mm Sci not
by aOPewInEHgr mmqnsaqﬁ th@ﬁraove; sirugtass awhecll openinghang portions are

and @pkh Itd tlf&ex'f@%r%fbl% a@fd%redf&? &ﬂecﬁ&ﬁ@al"ﬁhéﬁlnirﬁ% apé ﬁlled with the
solqu ter foces ccor
g/garqnp,, t@q@ﬁu%gr@eém%@sese ect SO that 1t 1s not removed

or 2,
25 from the groove structures either by the mechanical 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.

[ 9]

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
exists in liquid form WD 2005/014175

weansaPA@D4/ 007715 18 4. A process accordi ng PCI/BP2004/007715
one of clains 1 to 3, chara8terised in that a filling
mediumis used which is present 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 angl 4A ﬁb@ésﬁkcé&;&&iﬁg t'onalhhéﬁe bfQldihds! 1 7@ 3, whdidéBrised in that a
i nt Lﬁﬂuced Lnto.t hgﬁgr o(xhe. structur esF@t a terrPer ature .
whi CRIIE Mgt 13 Bsadk ARIGH isHeieSedR a Flichsiakepr aggregation during
t enpeeedidifical dictining, pastadsrlpac di¢homilotepdiratude &hich prevails
55, c@ar acteri sed.in that the normal tenperature

rang @%@m%&ﬁc &nd about 120C. 7. A process
according to any one of clainms 4 to 6, characterised

i n that zt ' [ :
about 5 PUsgaeiriuRt SORER" BT £ MIRESATALHT that the filling
any @edivsn ig|igiraduged intp, thehgioaee aitiustrres mt taigmperature which is

al _COﬁghﬁicaﬁ@ﬁﬁ'rghéf‘ﬁlaﬁ%é’ﬁ?zfﬁﬁél(%erﬁgélﬁﬁir&oh0' s, fatty
acids, saturated and unsaturated esters of fatty

195ci ds or a mixture of these substances are used. 20 9.
AhIOr 6C eASpﬁmgsg Giictiﬂrcﬁ a?yclaiin@ 4ﬁfor o, adlmactetifedBin that the normal
charact erl.s n_ that before ,.phe QQV ucture is
i1 B nles vveg® pioHt 2 E MMM AP EL ‘st Fuct ure
is evacuated and filling is effected under vacuum
partcul [ . 0f1 J.ess . .
abou‘éézééﬁl‘%gﬁ o R R BHERimP W 006 eliatferined i that the
15c har HHng tegwaratyrerppgesdiatween shoug s dovrd abeytiZi0ite has
been filled with the filling nmediumthe plate-shaped
conpgsit,e structure.is brought ta narma ressure . .
car B At PRt aEr Cing (O GRSy pee oF A | Do i gstegiiod in that
was alviohbhsl | mohoquind, ppiydfyeirabpylydcohals,ufigiey avddsrasaturated and

Cl o Atbeuopd s A PAOCERR B RS Bord SpBRis e poed.
20 he filling mediumfromthe groove structures is

ef fegt eqh tﬁfé)tcgigtse{b‘%grcﬁﬁé Ift)ﬂg A8, BRALY Giarﬁ:gls ‘;1:30 f%lb @g%;a@%ﬁige% in that before

t enper at u . 0cess acco, _ .
cl ai Hie gropge struciyke isbtled vatuthenfilingtmedivpothsl costpasife structure is
fill iepgouard 4 filliopis Bfeteq QMBerStdedainl pegichhrl ft@Gksidual pressure
by 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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filling mediumin a solvent and optionally sparging

wa b@s0141r3 ng  nedi unif sol vent m xture. 13. A prPCEBB2004/007715
according to claim 12 and a@cording to claim8 in
particular, 5 characterised in that an al cohol or an
ether is used as the solvent. 14. A process according
to any one of clainms 1 to 13, characterised in that )
t he dispolvingytheetilling mediupm ipenseleantusrd pptiprally sparging the filling
m cr glelitindkSlvent mpggRent s have been cl eaned fol | owi ng
nmechani cal machining. 10 15. A process according to
any one of clainms 1 to 14, characterised in that by

nmechahi daproveshiaoedrding tngldimel? iandsaccordinyes csen 8 in particular,
intr J D e C osite structure | cut

t e obt e B b pCIERRY ok B ek 6 hr¥is WA SOl Pl g

the groove structure, and which do not cut through

the giher P%c@ﬁﬁacc%?diﬁ%tg ’%giya&n%'%isaéitrﬂsﬁ)to Pg; cRarfabtérfled in that the

(12) conprisjng a noz ranigerre &ﬁ R 4

at onfisiineg madéu) igingt cempyed vatih dee misenfluigict arsangeneents have been
N0zZzRadéd MIBRIRE mdchinitsl MAGHIKRGd according to any

one of the preceding 20 clains. 17. An atom ser

%ccording to claim16, characterised in that

at omlSatA prodess aeforéimiped gy edeyofrelhanilctl 14/, characterised in that by

Cor i KB IR JGREf AT, B80! %ﬁ%ﬁg{r{i‘ fckddin the composit

or 1%¥fructuse achichicmédhroughhane phaeaparticstarly (e plate comprising the
: r
¢ opl AR ERRL Aoynitt db b il kugh . SR pate

Iparticularly a liquid. 30 19. An atoniser according to

cl ai m61An aloaniast @) T8l al fiuitl 1ap) b@lﬁpﬁ@ﬁl‘gad 65216 k#dangement (1) for
can preferab be &E ed in the manner of a stroke to

genef* Sﬂgeth% » for atom sation. 20. An

at oncheraderdisedlinnghato any one of clains 16 to 19,

L e RPN P e

2q her gpyjms.

wn

17. An atomiser according to claim 16, characterised in that atomisation is
effected purely mechanically, particularly without propellant gas, preferably by
spring force.

25
18. An atomiser according to claim 16 or 17, characterised in that the atomiser
(11) comprises a container (13) which is preferably replaceable and which
contains the fluid (12), particularly a liquid.

30 19. An atomiser according to claim 18, characterised in that the container (13)

can preferably be moved in the manner of a stroke to generate the pressure for
atomisation.

20. An atomiser according to any one of claims 16 to 19, characterised in that

35 the atomiser (11) is formed as an inhaler, particularly for medical aerosol
therapy.



