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WO 2005/ 065836 1 86348pct PCT/ EP2004/ 014764 Device for
“clamping a fluidic conmponent 5 The invention relates

W@2@5¢t§%‘58§§ for clanping a f|1UI dic conponenP,CT/ﬁP2004/014764

particularly a nozzle, particularly in the h

pressure region. O particular interest are holders
fe&oB848pet cr oengi neered conponents, particularly

m croengi neered nozzl es which are to be produced by

m croengi neering. Such nozzles are used for exanple in
nebul i sers for 10 produci ng propellant-free nedicina
aerosol s used f dbeviecefal alangping 1 Hmidic Rompohéiet | nvent i on
is to further inprove the clanping of a fluidic
conmponent consisting of a wear-resistant, hard and
gerideahtoptibn rdlstbetormderice dbr dartping aifhidie a@ﬁpéﬂkﬁt part1cularly a

reli,ahi Lit older. 15 M cr.oen eered no S
rEnE Patichlactin e B S Biguy i PaRGPIRY UGSt polgers for
amierodegingdrbebnfpamestx aapl @ldry rﬂi&o%ﬂéﬁ@&@&’ néees\Wich are to be
994}119 0. The inhal able . dr oFI ets pr duced fhere g\}é
PRI DY mictognaiieptine. Spchy oz e grgped Heamg 1p ngdigers for
pfodubiag prépgllhet-fr@ heliciaklwkicssld ub&l fof ﬁifmhtétzMPa (5|0 bar)

or, exa

to,40 MPa. (400 b . ,The .nozzl es be
o d o ab f kiRl inad Bl e thizlepnbing of yHmdic component
emm:lng lof diweaneisiziat, bhrdt e p2herAIOZBH@S ndHtédl Bud RBncrease the
A typlcal nozzl e consists for
gﬂ?‘ F%°%$'§aE%50|d with sides neasuring 1.1 nm 1.5
nn1and 2.0 mMm nmade up of two sheets. Nebulisers for
in which the device

uci n ?rqfellr & fre aerosols
P@eﬂé NPQCE B2 EHDE & SKanPled nagpiedgetiure of jegs than
ao PROAE ﬂEscﬁlBBd ﬁﬁ chEffle d WE0HONs6T 210 WO @Qxdés%ﬁiﬁhéfnhmole
| ¢ conponent_ denot es

t erm fl ui
36’:&%%%@89‘1 Yshaé’?( s tagleaermf &RQY S B gvhen thr: gressure of the
Hoaldtihbe ﬂaﬁﬁ]sw@ fiotn SV (B0 B&9RS 40 Waotaob B&). cn{a%a%% may for

for i.n a nozzle _hore. Such conponent na
P?ﬁﬁggﬁg? Gopghn hests 8&%%?9“@“8331%? anies eHeETRa] démgpsions of the
h@izﬂiﬁ fare @fth& A {8 @4riga) A itfpidad Rosd é’cfrisﬁks fef eﬁﬁﬁale of a cuboid
Hpggent can w thstand nechani cal forces

S MegE B d el Bl mgnigng - Qinab seqde ap o o gla@és Npgpulisers
fUr grbd%ﬁlﬁﬁ’%}%ﬂantsf?@ a2rRbls %QW“%QE&@QJI@& J8ebeid g’\b ’th@mgentlon for

mat eri al which can be pressed in wt
RORIRe e cmporrrain hapsehad@oBndion SR IRGHIEE ARUD
of/1psg7ttl e material the known processes for
pressuretight clanpi n‘g@of the conponent require
cohBs wandidic epmperentdrmotps asempanaent which is expaspdtnsa plegsurised -
ﬂﬁad 4 V.

P rf%lg{hg félﬁ%@oﬁnglﬁ%ﬁ% gfr@s]ehﬂgélhé e CBHI%OE&’& fgg S)t#g'q;lggm %B%zle

11%1 b @rcompenent fayibg kﬁettprmatmehglg fdemmpimby presgidg mtema holder

5‘[* lﬁpd nRfeh 1 i ltljfé' Iﬂatjeﬁél Olfﬁ‘leh(BE‘l%%ngﬁ %?Wlt%paﬁ(f.ﬁl%ghe ci-lrgorces

tting eria € Noz
Wﬁhtg;ut |cgllapsmg or deformmg to an unacceptable degree. At high pressures, seals of

deformable material, e.g. copper, or hard material which can be pressed in with great

force are used. In the case of components made of brittle material the known processes

 for pressuretight clamping of the component require considerable effort and great care.

It is impossible to predict with any reliability the service life of a fluidic component
clamped in this way.
US -3 997 111 describes a fluid jet cutting device with which a high-speed fluid jet is

produced which is used for cutting, drilling or machining material. The nozzle body is




10

13

20

25

30

35

= val ue, known- GVI C

WO 2005/ 065836 2 PCT/ EP2004/ 014764 cylindrical and
consists e.g. of sapphire or corundum The setting

W‘Uﬂﬁ)S/(% gg@ssed into an annLQ ar recess in W4%14764

carrier and seal s off the nozzl e body agai nst
nozzle carrier. 4 313 570 describes a nozzle

hol.der for, a ter uttin devrc wherein the 5
CXLQCﬁEaL%IWOPé‘S S G %ﬁﬁa TS CSeUESing L pressed into an
mahdai ebesyin b nbszlé Barfied Eﬁldm@&!@bﬁdhé fozzie Hcﬁl‘jﬁgﬁnétﬁhé R&zzle
hol der. The recess is in the formof a straight

eFrder The cross-section of the ring is

redi$ngBi 570 Tosribud LhioBy KAES 16 a Wher [eB6REHg 88Hcd WRerein the
nner rfaces_of the ring are_ arranged

BB RO s Fg e e ARG P lartomiet akrsbwbihys Bramymaunted in

B&é@lsé 2l thé Bolaate T1RQERSY is D thelfBrnk Bﬁ‘a idight Qb 1iAdYS. TRE &lo8s-section
?fﬁ/ 10 WO 97/ 1261%?% di scl oses a device for clanping a
Pf tieding 1B EekBRUAT Tk Quierisuriages)t dag wegess apd theyguger and inner

pmmy bethe wrrg GFe drfangeti donbbiRritAly 16 WPAREH the AOAH SdyMAd run
@ wear - res stant, hard .and hence generaIIy brittle

plitg one anpd W?P@FP %%lsrﬁ’&heﬁ%éﬂ@é’@ %ny excessively

gr &R0 97/10683 di¥BloSsisdlevics I @R Apihp atﬂ?.l‘?d1€ @&Bﬁ&’f‘eﬁf Whﬂ;hqs Subjected
nponent is arranged in a der " which

IC CO
ﬂ’tﬂg é’-’rewrﬁhwmﬁe 1 3uifptle forcompeRens cqmlsrltlg of @)W%fr@%ls@flb hard

§ﬂ1&|ﬁe & Bendrdllyi Wie ArateFiB RN GAIch "
g)& stngngrr C glhape%l part the out é?eigkﬁtlgwggn%xéﬁkwelygmm
ab?éf&ﬂ% SeRSHRDS|I HRercoppAn et Thst fluifhie chepeeent vranged in a holder

WRRGIMARE tOMhct Withhk ABidi ScAdRRERD L 193 lo{vf}ﬁes‘gﬂrteesfde The fluidic

contour of the fluidic conponent. The el'astoneric

EIRPRISBHE S%?%‘ﬁ% bz ap plastomeris plapedl per rheecruévr@enf@ﬂr ehwhich is
hdaptedi (6 tIEORRASMour A th BJIL Qﬂ%é {fe€r ﬁﬁ&&ﬁ%@ v@ﬁic;htl@ gdapted to

&4 astoneric conp onent 1S exp osed to t ressuril se
CEVEFT CTHRUR] ﬂ@ﬁeﬂmﬁw()ﬁweelﬁ The glegiomeric @ﬂm@ﬁnetnh surrounds the

bt @ﬁcr.ﬂﬁfe'%@@@f e Y (H@céntﬁ%n%hta%tt WIBY dife FRRA0BERAF the | S

ushed It has proved difficult to generate Internal
tlaylemeric Fompanenis gxpaspbia e prrapaitsed Apid. \iftiedteldes may have a

slafdctich A Eﬂeﬁnﬁﬂ@@ﬁdeuﬁ:‘éﬁr\ﬂlﬁ&h {}fé"t\élzfs rﬁ&gjc’?ﬁ?‘%’ﬂ)ut egﬂﬁl@d It has

which is spatially rough uni f
pezedifieudiia cprerai aﬁeaalpiawon mhthg el@ﬁf@mnd elyiped pichsvhich is

RIFRMBE1P &Sé%ﬁtak e ﬂmgﬁ:s&lﬂ@ 3%1 %}ﬁ'Mlg L#l é,/sen1fonnly

const arit to noder and |gh
digiahuted by t%@twﬁélsh@eda?@ﬂng f1uid pressures

fl Tﬁrts lkﬁ&évﬂ Qe\l;l@é M o&dga'r&gur@ﬁg}ﬁ \M‘%&i%ﬁ?}%@t@d QUBIS%IYIaIItI)? &nstantly

IS I nNThee rovemnen
qﬂéwgiereée mndﬂ@gh flyideprpssutss.eWhe a@;mtmhtegltornapng)ﬂmm@sares

ﬂ’t‘r“c\fﬁa{%ﬁ f

s ATl bl 6y ERTBONENe, 5 Rh6p GByioep in necd
crfamrm@rrfenbfw ongHemplise. 30 f | uct uat ing fluid pressure

| PThORg 0

chelzlilp t gwn@ﬁéd?%g% P@O&% ouI % 1%16 I%%m (r:11 aﬁl%g]lc C%gllponent
leiich ¢f Gh@éﬂtﬂab@g}wet/tm whénatubjeetedde elterilihinng lpaahbg &omi ssharply
ﬁflltr)’ a deyj

¥ arrpl ;Flgéaﬂga ﬁl%ﬁégt%nh ﬂéeﬁ ?’f‘ﬁ olngntg lIJl ée 8 %%}ﬂfl ge cheap to
raaméaqﬁmerang stiduld dS@bewable Odbdmgﬁasaembd:@hwﬂh s&}awa ease.

h Ldic..cO .
ar e ot [ Sl EDrblE B UG B R e % clamping o fidic
component which is subjected to alternating fluid pressure and which comprises a holder

within which the fluidic component is arranged. The holder makes contact with the
fluidic component at its low pressure end. The device comprises an elastomeric shaped

part which surrounds the fluidic component over its entire circumference. The outer
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35 fluidic conponent at its |ow pressure end. The
devi ce conprises an el astoneric shaped part which

he fluidic conponepnt over its ent]
W?@W@é ce. The outer VIO 2005/ 065836 3  PCT/EP2004/014764
PCT/ EP2004/ 014764 contour of the el astoneric shaped
part is adapted to the inner contour of the hol der and

t $PR1qus Abthe cltomeric shane @aw | ia dented fodha wapiepnisar of the holder and
atapiRelcdiforive Ma%fon‘fé?ﬁ_tsﬁhﬁedg{)aggp g%alp]tctédﬁb %égout r contour of the

conponent. The el astoneric sh as at | east
offdiccempengnt.a Ebe glpsternenieshapagparbbistas laapfeong s surfacsehich is
fdhi P j
(oSt 10 IR PIONA o RUEGHUBEIACL oLl RER PR o o
degingrafthande| ast oneri ¢ shaped part is chanfered

t.0 @] bt ' f-aci

LS e ety ol e Ot Al Bl e R A Mowaras
an thafiyidi compsinerttdngts sidecfacing dre Bwd prgsurefandhi ch i s

d : ' I : t ‘s
03B g ph e SR R0 L Rl gLy Pnins
pr ojdeptefl emtheimjee comourmf she Inddérpaitie theasgenaalf of tie hokder with the

| ' S : _

o TR0 E DRE e Rl 78 B SR Il Qg e
t heparte hasteswibof which apetfopaly djstainded inkrenal ddnsive iogerteheded in the

pr oétgg&ﬁ%sg%)éd&%p%d ng part is adapted to the vol une
that 1s mssin

tomthe el astomeric shaped part in
t*hehe sejume of thetpirejectivandnethe natidg part it ddeptet] asthevehinee that is

S P, 1048 00 BRSPS i,

i nternaf “tension a
i tthe elagsomeni¢ styppdipart whivb $¢ defotnadd andfsubjlested teingpaad ¢ensjon after

2 BB RS, R B LORAT B8 s g o e

20 midtmgghadnt er begins in the covering surface of the

el astoneri c shaped part at the high pressure end on a
solid |ine which may for exanple be circular,

el |Thetelastimepic shgetipagud aramfertt eowdrdsrthe receayatfimrhigh pressure end.

. tant angl e inclination, .or th .
PR B o BB JF o PG s o e g
ghresewt iendion h solichiend whitk may dsiecxiatnpi esbepeiachiar dillipticahsd deetangular.

I r si,de of a.cuboi.d fluj.di.c conponent
aRuahiet PRy SRR S eofublianyE of blitibar & PF are of
chipetiennay Fre in theeziofuthal deeseot ilorhedhttériaseiharpreferably smaller

ith.the recess i he. el.gst oneri c .shaped r.t .
Bt 3t B8 103205 R b P, By R Py PG oftR e Ho¥er side o
ithet a@bsEdluidio compyndne Thi Mecof itfeseption) dahd eanddr WhEE the recess in
TR ShY ST RO B TR ko
pragfoercableyl. adapted to the i nner contour of the 30
hol.der . .Mor eov the i nner contaur.of the proj.ection |,
oy BB B 24 bl oA Bhy DR pSpm e ol Eeis width
Thapoteeaintouk o€ therm@bieeionas pfsferable adBited D tha lrineMBdhtMa\oE the
g ]%on t ant vvihdt. h and havefé]%f const,ant hgi %ht (yw itﬁs
PEEUMYErRKT e e Jinef AP ATLRs PrajecHier mpy by adgpted to the outer
contour of the fluidic component. The projection on the mating part may have a constant
width and have a constant height on its circumference, or the projection may vary in
width and/or height; it may for example be higher in the two areas located opposite the
two longer sides of a cuboid fluidic component than in the two areas located opposite the
two shorter sides of a cuboid fluidic component. In this way the elastomeric shaped part

may deform to different degrees in some areas when the holder and mating part are put
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wi dth and/or height; it may for exanple be higher in
the two areas | ocated opposite the two |onger sides

uboi d fluidic conponent, than in the two _areas
WIOCE)%@SM%‘%O& te the 35 two ghorter sides of & ?@B%Qg4g)l4764

fluidic conponent. In this way the el astoneric shaped
part Iq@a/ deformto different degrees in sone areas ]
vipgaiher ijad indlugege thepaiak distgbplen ofgheinternal\exsikanis faseggemeric

§h§§tg5/ paft2 Q%é‘é&%%ﬁﬁéns&&%ttﬂ@ la Hﬂeﬁ@gﬂaﬁ%&'?ﬁé IsfofReE bRstantially

i'bution o e |nterna en3|on

diydhe defermation o theesdnspramaric shiagedi partenotdly itseogiposssion. fThe

Tt iRl b BARGACAEUaphd pfif A BEUPHIRATENR daionH he
ielastopeamgshapsid part cinbe detefmuinediby e finfte telemeatsas@tbmsfﬁﬁi\/l)
shaped part and the distribution of the tension in the

5 el astoneric shaped part can be determ ned by the
fi riiheelastonmeicsbaped pads plekiybly Ttrstrettad aomemjetiohspedded part.

g’gl:ettpré-él?ﬁéﬁélrelrg %g{n}éd i %tto%b%‘ijesé}ﬁ 8%911&515 %tujz 1% E%%‘uecp&)dthe

astomer 1S poured free from
icattouss ofthe foblden iagd thedhadia pbm;ioxtant t Ap elasontediesbapefl pattef this

e h
SRR ha e e G RRRS IR 0w LHEREIEh i thotdor and
|ﬂmmd1qpmmpmebl el'Hel aInstbmdrtc shapes! gartes bslylexposeti oo flhiel pressure at the
g)%s fe en%gllogl gtletﬂx%%lg s ]% % Oﬁlxg%h?“jlgégrsatg opﬁf%eg ﬂﬁ’i'&:aco c%(rjnponent.
;Trhewmomean dhapedpaﬂhllbhsp&smim&scuﬂmmneaum calthé Sumniic ¢dneponent.

s SoBiaF pmel] Rert A4 Fp SRR bt Tsf R e
felasiomemc chaped penimay cﬁhﬁstefoaskmﬁe; af mhagdedblga ot sjm]setmcmbber
rf

shCesdificoR Etuiet SRl Rerbat S feBRER S Ry il detige bber
IGEKM)a)Ir nittileletadignesybtich ENBR) oubfrecorresgarelimgasbbér] i con
| OB i bR AR PR PR R e p R eoncratly
(oNBR)matenalf(sm:hm@ rslmesmcgluis r@ramibd) @emstohe efd. vaphihére, ruby, diamond)

AP RAGH . PRErSIMRh 7 bt Sron Rl Stedi e g Pl Homically

mMBsequMsﬁm Coppef] et dﬁ&mn&n-@lat&'ampbert Brasd, dhyminium, steel, steel

f d t |
SR Eaned Sifiop v ot e prcBopd b Bicat vapour deposition
QP@D‘@ cadteshidat i adduk desbsploag CVER forca@pgle tithmiuh nitride (TiN) or

u |.at ed .copper, ras al.upi ni,um steel, stee
B R AR Bt R R andlgs 2hisiE0; The Aiidke, forigauient ey be made
N mﬁmaﬁ ddYompysdedh nwﬂib@u@f;ﬂ@cre@awmuaﬁe pleBM3hapeonsist of
t}f l_& va u@F%%SHWn CVD, for, exanple h&ankl I
Aitferor dnateriay e TRGE ampatet 112k SORIRR FARHCD T oFAs O chaine
SEaEs. p]!nasé v@aa thete@ay balinflirGstRRAPGNSRILL BB as BigterBtandS

:?gaé’%g?}%é’ ége%ﬁﬁ 0 %%gnii?)gﬂ‘fe}gpe thaq?rfe?%bég e of {q.(ﬁéﬁgels %}é’m atomiser

hbtl€li £n eRMIQR aaizwﬁmf ¢omhial ohe @amotrd: ﬁ‘@zzlé@iaﬂﬁel@fhe axes of which
channel ctures here may

nt he v
60 BREIFIde opp pigihe of b IPPff s o g %mother If, for

exaRsE dhére Ard WA DzzIk CharRéRTRE Sxes DF YhedhaRO B catedRY oﬂé‘w‘plane and
Wtci‘: e channels for an atom ser.. _nozzle. An atomi

ipterpgst Qubidetng nezzde. dae by fauid dety that emergs arcst %tﬁée point of
t&Sectibn Whiehx80ardBie BuidS9eoRAsA | € to one another or
be_inclined relative to one another. If or
The holder may consist of virtually any desired material, preferably metal or plastics,
and may be a body of revolution or a body of any other shape. The holder may, for

example, be a pot-shaped body of revolution which contains a rotationally symmetrical
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exanpl e, there are two nozzl e channels the axes of
which are located in one plane and which intersect

[ nozzle, the two fluid jets that
Wﬁ’gﬁe@ﬁ}%ﬁ‘?ﬁg poi nt of interséction of the ai’wéﬁ?g)of%”ﬁ“

fluid is atom sed. The hol der may consist of virtually
any desired materia éﬁr eferably nmetal or plastics

3eress ataring fhn is b%s e Py ef which oisridgs Wil fhermxigefthe body of

Q&JeRdtionN AN reddI® nﬁ? Ibg %ffhxﬂﬁﬁéal $r9h theSh@PPE: tritfeaf®d cone, the end of
pot - shaped body revol ution which contains a

rﬂaﬁ tﬁ‘iﬂ"é‘ﬁé CPRe \ggthrﬂ?étlarngeraqhalmezb@eg besed et the lid end of the holder. The
Bitht RRERO4f L4484 fBREER 1m§ér%5ﬁﬂo[hg% thOMIES I{ hﬁy &e groduced asa

the axis of which coincides wth e axis of

aroulding @5 aCpHIg OTHY sracewssigsio femoramateripl{g.gi bxamadrmmg, etching,

ehRicahaRgmf @ truncated cone, the end of the

truncated cone with the larger diameter being |ocated

at Hhgandting pa snayfcopiie o sredador pipskécs. out er surface of

the recess fornms the inner contour of the holder. It
roduced as a 5 noulding, as a casting or by

pr éleélgff)iﬁrgwtl@h centpine teslastora¢riq mogdingyandslehflwitisgomponent is

?%s%fsﬁ:bgétg’vgp‘?ﬂqgﬁiaﬂﬂ% lp%lt | g’g‘?lﬁgg off q'xﬁ ergﬁfo:rr%giﬁ @%ﬁedﬁ%ﬁ which contains
dhernbainiier fadee tootands tbﬁmtmg ol dhe gdgered thetelddrutsds en the mating

B T )
bh@rﬁtﬂm alastomprie smped et dsinsdrted nmthierrgoepsint the Tﬁhldeledﬂe tgfder may

bl gttatbﬂladjﬁrthé fafin g g%g t)]{/] gc E@:{n‘gngﬁlrﬁ Lidi ngjrgmfnb cl:a%tlgg Or press-

conmponen
pieting, or nagt- ﬁthag onto thefmatiag phre. Eh@h@ldmajcprsfeaq’:éyjb@mured to the

hnléghgg f? ]hn(gj.lgfor ecess in the holder. The hol der

the mating part by screw ng,
gIU|ng, wel di ng, crinping, casting or press 15 fitting

Bl o PRI hib B AElD shith el T orfiBl s BB (3L thearea
where if 19 cammceﬂew thechobdepodhefinid witieh matndechigla ptesswe is conducted

Iogtﬁggﬁlge 2 P.Poall%? qBéP%JneLﬁﬁvtgle H{a‘tlgg g!n? Wthl 31 gz@zhal\l\ﬂ)? Q%Hneéle The

Rigrenpreths lﬂhﬁnlﬁlsstnmmﬂemt thd flp@li¢ oomlbmehbmidea\teh tleuytidia

8%%& At!%lhetlg% glﬁege%}é ?lbzh %ﬁﬁ ?g}e%l&ée{a older The

{id pirésqirdiacts mﬂmoﬁm@tea&hmﬂuhmmebe ¢lhgorhknic sliaped part.

Iow res ther of .in the
FRERARG Koo funellE e EHoRE B e P Boag S Pt s sur
actes 'ﬁh& tension ivethohethel elmsxbmasﬁc ohapicd part i sosphtiaty mOrahﬂlbﬁdIy

Fol | oAb R g E%08 M B BeioliRlib A PR’ Hbodiment of

el ast ihatbider Shapathupa piojeiondainiel drytheiiselelo |tlﬁmhcﬂﬂ¢t,

dlstrlb ted t nsi on,which ma e .produced
Che B R b s AT B st B GRemb .
pr @] €the tansuﬁlown’eﬂh the elaltemiefis skkped batt hayyheladpisted, not only by the

dur | e GEa e S YERET B Ugel PR ore ot IR of the

sh apepi'ojbaﬁ(bn oftthe beatingjpattie the vodimOWhichly aisast from the tensionless
elastomeric shaped part as a result of the chamfer.

¢ The fluidic component is surrounded to its full height by the elastomeric shaped

part which is under tension.
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30 material properties of the- shaped part itself, but
by the ratio of the volune of the projection on the

WEEHOBHBE ) felomeric shaged part ac a r BLNELHPAOIATES

the chanfer. The fluidic conponent is surrounded to
its full hel ght by the elastoneric shaped part which
i s Undée dpdssrsardingiotho BV ewBRIs PE SRt gPR0ong traEs at

The denbesimgsedsdid %&pa R diffeidd RBvde the ﬁ%ﬁﬁﬁ&ﬁ pBure (40

in long-termuse at fluctuati ng &hessures W t
| ar ge %qr@@ﬁb@dﬁb@m@mwmerew atdk bNHa).e (40 MPa

or oM dgdaddiliBe Hetwegwme%fogﬁgg r@ﬁggfmfi Qagl,d g!mubjected to

The dead vol une between the

shapeéntgrapliternins) anshtbeiside of Geimating part facingthe hokdericanths kept
si de ohali R sEBBEL N9hPBIte FRE Edqéﬁu'éﬁfe o toqgrguim%@ 'thlaﬁ SR der is

small. It serves at t e same to equalise
t ol ermi%@sto\ﬁhﬁelﬂaﬁimpﬂmbl der is joined to the mating

par.t J Qﬁltﬁ) R ﬁ@l*ohﬁ%t &eéﬂﬁgaﬁét%eﬁ{ %ﬂagﬁ ﬁ%’@?&%ﬁ@oining of

sh ape part ur| n olnin
mat i ngegetder pr e @Wl@g tphvé pedvasﬁs theeclastoraérapebdpphpart froromwelling

swel | bﬁ'tgchrollglhﬁfétc? 'éﬁ'fn lﬁgﬁwt nggg@g&%ﬂ{ n the fluidic

conponent . VIC accor € invention for
clanmping a fluidic conponent is used for exanple in a

Wﬁg??%%ﬁ? %Oﬁh@o%gﬁﬁ%ﬁtﬁn%?mp{n& eﬂtg(élc %8&1%51%1‘1@95 1s8d for

nee ess I n
exaseelinnaymingatuised iy g e S roatoinisente. @ pptardiag dxr W@P1/18687), in a

SEAAAL LS 6 BSOSO PN b ol o
ephthaiinstogicetimedicnabfogmulatienofe. g h«;@rdqngltb WSy 0002050 A
%‘é&i‘r H%Fﬁﬁﬁl alﬁﬁllml t%l%ﬁ%]%g 86 &esosf{%in\ﬁ %ﬁd‘ rH Vggo%?ellx gghgmalceutlcal

e SO ven S I nc or exa
sibstantedissobedtim e selyent. Exla;al]db eslvafts trichidp Harr exacpls watet, ethanol or

SRR S DB LR S TR el
b)fdrolanmm@:; Mro@ﬁt hpnatrojunnmrd?lcb:r),daemﬂual (combinatibm ofifedeterol-
LRI ot e oSy bl R R o it
Pﬂbyldhdb[l[bﬁ-ﬁgdrpxy-bmmmwhyl] ammm}eﬂtanol -hydrobromide), combivent,
e G e R el LR
t&liangl)glgbolwea,adaunoimélghsiﬁe ﬂmds@}dgs%?gs&g?@lﬁﬁgfsﬁxghﬂﬂes may
aclt:dg? | &7%"1%5 3’&@&82499%? expl ai ned nore fully
with reference to the Fi gurjes {:: gure la shows in
hol G215 eihE (AR Sai P rel b Iy D Fisteagg to the

Kighres;s provi ded in the base of the hol der.

Figure Ia shows in cross-section and diagenal elevation a pot-shaped holder (1)
provided with a recess (2). An opening (3) is provided in the base of the holder.

Figure 1b shows in cross-section and diagonal elevation an elastomeric shaped part
(4) and a cuboid fluidic component (5), which is made up of two parts and which has
been inserted in the elastomeric shaped part. In the contact surface of the two parts a
nozzle structure is provided which extends as far as the nozzle aperture (6). The top
surface of the elastomeric shaped part (4) at the high pressure end stands in the annular

region (7) perpendicular to the axis of the elastomeric shaped part. The chamfer (8) of
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Figure I b shows in cross-section and di agonal
el evation an el astoneric shaped part (4) and a cuboid

WGk IES “Deen 1 serted 1n the el st omdi KECHERAIAT6H

part. In the contact surface of the two parts a

nﬁzzle structure is provided which extends as far as
ttheclationerc dhaped parkbeasys onthe tapgyyriaee efifhe slegtomerie peped part and
xRt OIPht 45 tBEBRRHRAICE of the fRdit BénpiMh:, Pressure end

stands in the annular region (7) F rpendicular to the,
axiHgwe 1¢ prows iasrepsseqtiongnd frediagnnat elevtionamatingrpagtdp) with a

S BIPORSLABSERR T TR CRI T80 BT

. elastoneric shaped part and extends as far as the

outigby Yish @k Sathdr f&ﬁlbfohh&'&eg& 6t 58 ?ng%hﬁ?gfx @ ﬁ FURE nihtifig part (21) in

shows in cross section an evatlion a

iagony cpryetion Jhewrajpetion (bbrie highey indheitvendiametuically opposite
B0 Lt SR A BUARRTITS 1 e
@Pb{éé@t}@@ﬁi {o1thy mabing part thethigher pegiens(22 3, 32b) ofithayeniection (11)
| oy o . . v ; )
SR Ol e PUBPEEbrPlholehn U BUGRADS oA BE 10
t h&'igwies & ameand Talshgwdbpesstiomenegiapedspdregewed p&phidicularly.
X e A . . '
WhEfles 6.4 AL shy b5k, ifuallihd O BAbhe Hiod gt The
¢leslomeric Hieapetl pait ooetring ashbgid degesy G 1hfor e cubeid fluiic component.
. _ ' . AV .
TREERE L R A SR T
Fingegsndicilarly tothgdohgsr kide hbile ceawss (39 cThaomresstsaetoungh Figure 4 b
; iy | .
E%ir%ta?dcn%n O BC Bsﬂlbefgggfe RAYL tye 1}1%3315 B frgfr?st %'?ﬁ%n%lgﬁu%%l%g ﬁ‘le shorter

alns a ¢ rec¢ess
sidgiofithe rewapGigrthe cradssedionss Famod § bmunsrelénigyhe §n8Ch C in Figure

;%2 g‘leq{ng R9_& I?&nsl ddlg@a]@lé ‘fo)’/jthif: Qecg%sgg F)? ﬁleaﬁne.toggntlg%gﬁwé\ (32) of the

runs pérpen 0 onger Si

chanefes (8) 34t th eeewsr(@)sruseettd amstant IEveju fThe 4ngle of inoEnation
' -.B n Fi gure p ok line, B - . .

ARkl o gt of Srichifeh & mb Samtel i 18 greatestin
Famesdb @8d it itsTellestos Figee b bomd in Frngedd the bngleinBinclination has

t [ C- Cin Figure 5 a; theline C- C
rg]llljﬁg |eglg%én‘§’| ey to the recess (31). The line of
intersection (32) of the chanfer (8) with the recess

I .. Th f ...
(R il PO o SRR SBLvtien fypgounted on

~ camypioereit  floid. tThe ohier{ Breot@)nsiis itatecedssangilasadresic shaped part (4)

Erlﬂtg gl ﬁ%ﬁﬁwﬁ%al@s AT 5 (o0 i o PPt a8 S thé holder.
I{T prrojﬁﬁdbla( H)V)ﬁhh&&{)lfﬂﬂﬂﬁh@?ﬂ’lﬁh OI(96 pﬁij@tﬁinm e ee@sﬁgahé Bslder (1) and
I t.he SSse . e 0 e cn.Ls u e on a.
Bl et e RS SR Shab e BT ) e Yk (o TR e Pt SRaped
paC msmoeléaﬂﬁigﬁe tooves [ iapet dbgcsﬁqeﬁlbllaswnﬁda éibbfen(ft Iﬁmeelﬂ €ight up
(o) onent . tin art S ocat e t

EORRROR sitohice e Holifle Bhbortsat mhR apRetliis (SR hdoal
pdidate(tRg cqtojrafiite cHabhderel shapes pas (4)betdie tli‘tcdsg@ﬁblglbf the holder.

Ytog e

hdtferf 1t bhadibden ré@iédXo thewhinirhen CEfediol®RE iSicatile@n® thedRR g part (9)
nog etend_rlggat uBl ) .
and to the housing (65) for the fluid by a union nut (62).

The direction of flow of the fluid is indicated by arrows. The low pressure end of the

holder is located in the surface which contains the nozzle aperture (6). The high pressure




30 to the nozzle structure in the fluidic conponent .
The dotted lines (64 a) and (64 b) indicate the

t he chanfered shapged part (4) bef
' ng@e%ﬁ?géé t he hol der. The%gead vol une (6?) TE@]%Q@&/OIMM
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to equal i se the tol erances during the assenbly of the
ol de it has been reduced to the m ninmum The hol der
18 el atis i

&4 iothe gRanpgt stAgTse pithinghe flyidic easnpament{(s) avithin the
(&5& vél@he Y(II? Whthinth®Word (W iR theWhtideGkt (9P andTWBhin the housing that
direction of flow of the fluid is indicated by arrows.
FREtangfhefidsure end of the holder is located in the
surface whi ch contains the nozzle aperture (6). The
pressure WD 2005/ 065836 8 PCT/ EP2004/ 014764 in
%lgqr?ﬁ Ha.alch and h cshew hedikdar ageordiag te Gevpention inrrsoss-hatched

ol i ,
et (£ 1 S AL o
thﬁ@h%%%rﬁgctﬂmcco taithespiigrart | uid. 5 Figures 7 a, 7
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t
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|dsf0§tli=d ¢tlasiomefioshaped part extsndwxvelyﬂab ﬂurdiecommr@m@l far as its upper
Ie@ R0 co@egi"& &f t?le I%la?@%"éfﬁc Sfl%)%d ﬁ)'altt Iéﬁir&é?? gﬁ)f &y berIIl?d the height of

ertion o
é‘rl@tbé@lc Semponet. k'ﬁaguré dfcrhned tlmrrtbfmnneé remtomwmsshapedtp@rtka&er the

' §§S? ﬁécﬁ'th ?@r t’II?n% 11%6?1}%& glgﬂ%cltl&t'l %ﬂj@fig BBlrhed t-lI;F Elag‘tgmenc

oneric s ten S over
fSIIIElEJIe@I p@'t db ﬂ!p@HJ dead wduha (63e)$8 pIE@ntlbq;tmeen thdgleforihe elastomeric

haped t I
SOREEM Bl S, & APRAIEE b1 PRC, PRl 41 & component
Fl gur e 7 c shows the def ormed el astoneric shaped part
f I
Sr Igj ?g ﬁhﬁi? H‘E)nyc gltn érIeI égé&t qlggné:l syg;?ed rI%ﬁle(% ggwith a élmdlc
p@mponent @Msbrtctbﬂndrennb&fm tbeﬁ&)semhlymf dﬁtﬁlddmabmémgitchﬂle prior
t 20.sh d the b
AR A% PP G P i R i oy 2 Bpstomeric
ghiapsed pareisivndsfoaped amhnsino( vrtleajntevhilitersidn. WHigire 8 b shows the
SRIRARRL kol L6 Aol R SRR DO G sRE el
&bmsfblhng outoitha hehﬂepmfrom S]l(ﬂlﬁg\ﬁﬁldehhmhdﬂﬂa‘ Hut dbehi it deform the
t t 25 a
ABRET D ipod Bert s ROBCR Rt O WEQPRGPrBEl YptiFmens shppart ot ater
ﬁl;aml 1t tithe hbldufwsm)gla afaltmg path€0) petivw hichrag Qﬁmﬂstnr pr?ﬁctlon (11)is
nt s as i c sha r r .
el BB PO R S B P SR e hTGe AR ol p @D in

Highdaerc but does not deformthe elastomeric shaped
part. Figure 8 ¢ shows the undeforned el astoneric
shaped part after
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the assenbly of the holdéer using a mating part (9), on
whi ch an annul ar projection (11) is 30 provided. The

v (75) in Figure 8 ¢ is larger than_the
V@i?@(}%@@g in Figure 7 c. WD 2005/ 065836 é’CT/EPZéjO“%d””ﬁ“

PCT/ EP2004/ 014764 Exanpl e: Mount for an atom ser
nozzle of mniature construction This device consists
dixample] Maunti fenin fiemétsr negrdreofgningtere congiuptieth ext er nal

di Bt 88viQf conSis of 'd vRical IEH? Rof el v@'ﬁhaﬂ Lxternal diameter of

contains a truncate cone recess W t
i@ evmand yheighitad 2.ommy Itozontwmta trungsatod sencoshaperbrecess with an

15%%?31%{416%9 Bfa gm‘ﬁ a?ﬁn%q)a%%ittggtrnﬁé ?e%tci? rﬁ‘{é&ﬁb@éf tﬁ%h%lder

bore 0.8 mmin dianeter ase o
msmtammach@rfr $8mivg in diagietsrt Thedfase hEthb bplder 1Fi0ed mat dick in the
g% Bftﬂéb&{%e el astoneri c shaped part nmade of silicon
€r is cylindrical. Before it is inserted in the
h ol teroutdsgontpint efthe chstomaridshaped part plad@oPsitivorambibérds cylindrical.
STl o WsplteP, bl BBt G5 cHae R s Sl BERO AL Byt js .1 m
ragh legs mhcmrﬁaas sbsoramnah syminkiriselihartdnged testsdnmne wide and
ORI i 1SR SO RS RAL bndiBafhanT er o

towar ds ?he recess a Fessure e

.chanfer begins in the cover surface of the cylinder

ovelrheaetla%{é)rn%ngr 1 née!a p%rthg : f%f:edCE{:warﬁs es;r !& 1ts %g{)jr%gsure end.

runs a ifnclT fati ons omar re
rldwe ebamfep begind i tho nstea surfabe pf ﬂlemyhﬁ)dei' onen aa¢1rd1é1mth iamgameter of

fr i e r.ec e flui.dic onent
|%32 fé‘l%}ns }?euc%%hg& I'\l/l\.fls all dtlé%eg I@rrlltslrel? Hl&tl% SFZ%W&]:Fﬁ thenl‘g%tz aI‘SI'E%E:SS toa
cotbard depthaé Opmof attﬂm)lnmhﬁ"enmrsecﬁtmu witlcibe reqess.i s 1.4 mm

h h
ouritsdBids TPhed L BREn frb S o ahne ot 2 TRRBRAE i o cuboid

. whride hupiog typo sheetbard silicbh aad isni. %nmewg:lenéé?mnh fongtaed 2dntimehigh. In
' ' t d
D LTLPLAGRE L EXRRH Bl sBPadfulii et uh FpSliald Fiena

necessginergesltérand atrmrcmhgnmbd;e\&xpommﬁ dewibé¢. cOn ttge s8denof the

Qﬁ% ﬂlgﬁrﬁ etﬁ ﬁglg?géj\fleg @g nog7le th% ﬁeé:e%{}lgﬁgéglﬁg)atgo channctls cach of
lwhtcth 1R 8dimawidd) 6ytm dEepedrabest 200 on &ongnOhdietes of tie ttva@hannels

nozzl ertu es are_space r.om anot her bo

e P PR o EreOPATRE of AR Qe BRG0 Bae Bashethe owo
aezzéan apeadules acyspanel! fromlonsahother Peadbout KI0pLmM whdslowsitd of the
ﬁ’ annul ar,_projection on its side facing the hol der.
HHOBINF 8P%A% on has an external dianeter of 3.15 nm an
I ntTélE I&@dentmllyajmh&lﬁcabinaﬁng pamisgytdvided Gith aaahniled [§bjectidn on its

t art .contain n al - re 0.4,
e g G BolEr DRkl chason SR L el g intemal
ﬂﬂlltrtetfby)f awant @kl scoaatheight of .6@nfEThe@aied dart Sontadlks an axial

Eart € nﬁant ai ner which contains the liquid to be
i FCHLid is conveyed from the container

t o Tlhb devitolsissalred Q)Zthb mderyig PRABS nﬁaﬁrfl@oﬂ'ﬂ wHied biitl Se nhMt@R part is
fﬁlil rpf%}t%'ggrt\gﬁch contains gmeqlra%ﬁ{] toﬁ)taoatomlsé:)ﬁi'l tThe?lqmd is conveyed from

the container to the atomiser nozzle by means of a miniaturised high pressure piston

pump in amounts of about 15 microlitres.
The peak value of the floid pressure inside the atomiser nozzle is about 65 MPa (650
bar) and falls back to virtually normal air pressure (about 0.1 MPa) after the end of the

atomisation.
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The peak val ue of the fluid pressure i nsi de the
atom ser nozzle is about 65 MPa (650 bar) and falls

VAP and ot "t ne. '35 at olfsati on. D 2086/ HREAGI014764

10 Patent O ai ns PCT/ EP2004/ 014764 1 Devi ce for
¢l anping a fluidic conponent which is subjected to a
Hatent(pimdy fluid pressure, said device conmprising a

‘hol der inside which the fluidic conponent is 5

arranged, and whi ch makes contact with the fluidic
omsuieder demping a) findip cempeneat whith is subieciad teladbichrting Quid
shapaduanld a@%&h;o Ei‘ﬂg%shoicﬁz ¢ irlstdd!viHih 6@ TRANE PbmBiRh is
its entire periph e e outer contour o
el agengrdiand vdndyaakes septartovitnthe flitlie eompenenhatdts low pressure end,
conh@uh el%toﬁllaﬁ Qﬁ—lg@& gm"{‘ %&%cfoﬁ&gﬁe ﬁ{?l'a{(ﬂébﬁnc}fbﬁeﬁtrb%er its entire
el ast omeri ¢ _shape i's matc
comenpherpfand He quter cenwut@ma@ alaptomerin shapké paitt issnateked to the inner
sh Is
ex%glgg tﬁe ﬂ@ﬁelf’atémg;tfa? |n§§s oPFbrlﬁ? 8f fhE %16?%{{6@{ %%%F%&d%@n i®matched
s eé(mh@d}um C@rﬁ-eulmfghe fvidinseomponend, and the elastomgripaltaped part has at
wh f
ol R o B A ASE B Rolsclio WAGrEGHIGE (GE and he holder s
f | s¢arasl & drepugle prespme endstosi atifggeirtnghilte f1 ui d
r LoV

Pr B3R &Bragﬁ%glg@ BEmERLYiBOmRRIioh R R P W iinfBhed towards
ad &t Beldiceompenemiwerits stietfawing tie fluirbpiesduds and and after
th 'y th
or ?Jleg@ : %trlg éc%:\{q(gedlr\ﬁlﬂ‘g%{ ?ﬁéﬂ ?]al.? PE d)épc%oﬁ?'le d&g At ontour 9 b B which is
el adapserbtoithe inphagatbypaf the hakhdir, antl eftecthe memfoi)t dfthe holder with
P AR nE BRREEh PO b BeBPRRt ERLAu Y St PRerc
t h@hapeélpm afl t he chanfer, and 20 the el ast orrer | C

' f roth |y of .
7 O RAC b et ARl e P BB Vo
t hmlmom mhet dasthmenimhapgi pat in. th@rdgmni ccfehadmrfehi agd t o

I ct i.on

QI Q{Se?%%séorr%{\gﬁ: %ed oﬁa'?@w][%%fl Yst c%e?% es g aeslgm[b ft tE%holder with
el ﬁwtmutmglmrtsﬂnapﬂdoqahy ﬁlleﬂteepakﬁ Lmttoaha:masﬂ@pm-t | evel . 3
Devi ce according to claim1l, wherein the contour of
the projection on the mating part is adapted to the

2inﬁwvme@ubnﬁngnﬁdmhhe\ﬁu#der 30 Device according to

el TieReedofuMhRRibheR: dhacLEmCTih i Rehim be

elastomeric shaped part extends at a constant level.

Device according to claim 1, wherein
+ the contour of the projection on the mating part is adapted to the inner contour of
the holder.

.Device according to claim 1, wherein
* the projection on the mating part is annular and has a constant width and constant

height.
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WO 2005/ 065836 11 PCT/ EP2004/ 014764 5 Device accor di ng
to claiml, wherein the projection on the nmating part

' I and its width varies over its
Wb sR e, 5 6 Device actbrdi ng to clai KCE/EP2004/014764

wherein the projection on the mating part is annul ar
and its height varies over its circunference. 7 Use
Sof Devigepreoadingfo elpipnbi wherainf | ui di ¢ conponent which is
COoNS iRt @Sordthe MM Rk is AAulPz4d s HRith @anes over its
m ni aturi sed high presSure atom ser and which is

sur r GEREBET®Ee.an el ast omeric shaped part over its
entire periphery, and before the assenbly of the

devi ce the el astoneric shaped part is chanfered

t ohlgyigs agqeeding ig elpien Eowlweient on its  side exposed to

t he ey e@t‘i&xsﬁyﬂ‘l% g‘[ﬁtﬁé par %ﬁhﬁg i‘té h%l&t\‘@éhgﬁﬂar its

contai ns "a nedicin

active SU tance

a devirgwnigeease-ding to claim 7 for atom sing a I|qU|d
into an aerosol admnistered to the lungs. 9 Use of a
device for clanping a fluidic conmponent which is

TcoRst plied@dcsior shampineeiedic companen whighgs cgnstructed as an atomiser
m AbZdAfor § (ﬁﬁnﬁﬁﬁﬁ%@ hh préstire GiodiiseAdd Whidhiis krrounded by an

on R RURIEF pihe hort af ARGt FRB B Rty S e asprably of the
dedédes thh elagoastioskaried pat épadmfaed tdv&rdﬁ@ﬁfﬂer(bdcomponent on its
t OXYQ P)EP é&?to th 'ﬂq{cf:p ?&HR}O%EF n?i ﬂ&h%é]qt%ﬁﬁ% Iﬁgdlcmally

pressure, nee aneous

[ nfl‘gk’}’ﬁlsbl?ﬁt@lcea fluid which cont a| ns a medl cinally
active substance. 25 10 Use of a device for clanpi ng a

f1uidi onponent,. whi C onstructed as.an atom
8ot o SV HERIRAT Caih T AOCAD ST QAR A o ger0sol”
suadnoinistteed foythahingb.ast onmeri ¢ shaped part over its
entire periphery, and before the assenbly of the
deV| ce the el astonmeric _shaped part i s chanfered

9t oWet efs2 davécerfpuslampinganibsdiewompandnt shidhde censpusted as an injector
thgoz3f: fot HhfnBhesedA&d1d Q5 1@%%%\@{1&}?@ séffounded by an

0 al nol | pharnaceutical formyl ai
pglas Smenc 3(11% e&d paIJ? over 1ts entire pegphery, md be%ore ’er assembly of the

10

device the elastomeric shaped part is chamfered towards the fluidic component on its
side exposed to the fluid pressure, for needleless subcutaneous injection of a fluid
which contains a medicinally active substance.

Use of a device for clamping a fluidic component which is constructed as an atomiser
nozzle for a miniaturised atomiser and which is surrounded by an elastomeric shaped
part over its entire periphery, and before the assembly of the device the elastomeric
shaped part is chamfered towards the fluidic component on its side exposed to the
fluid pressure, for administering an ophthalmological pharmaceutical formulation.




