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WO 2005/065836 1 PCT/EP2004/014764 86348pct Device for clamping
a fluidic component 5 The invention relates to a device for clamping a

d‘l%aig/&%??gnent, particularly a nozzJ!e, particularly in the}%&glt} Ig)fggggg/r&mm

region. Of particular interest are holders for microenginee

components, particularly microengineered nozzles which are to be
8pradoced by microengineering. Such nozzles are used for example in

nebulisers for 10 producing propellant-free medicinal aerosols used for

inhalation. The aim of the invention is to further improve the clamping of a

fluidic component CBQS]ilstizg of a Wear-reﬁistant, hard and generally brittle

material and to increasa the T SIUBRI o MBI S2PE8MRe  oengineered

nozzles having for example a nozzle aperture of less than 10 m are

desgribeddesexamnedn WORYAT697and Vi) %9%%%%%? %gﬁg&rﬁ%ﬁ a

droplets produced thereby have a mean diameter of abo
DRFE S B IPIAEYIHGRY B BerreBtir steie o Baviicalisnisarsteradirtess for

n(#B6chgineckbé neaglesmaydaicaxanplrbeipateiorikiasShBRES e%te to be
ili lass. terpal dimensions of the.20 nozzles are.in the

e N PSS i or

p@éé@%éﬁ@ﬂ?iﬁ]@‘&'ﬁeﬁﬁ’@ﬁdl@ﬁi eend!2 Sedrinrirdidatiprof two sheets.

Nehulisersf te PIoauAd D RBIRNHHBR.8 ISR AN INRABYIESmponent
according.to the i_nventiotn or cla%n%@? flyidic. component can be used
CURRAGAN o WO A0S BN ST 288 hapdh figicase the
ridobiponehthedmdtes. a component which is exposed to a pressurised fluid,
and the pressure is also present inside the component, for example in a
nozzle bore. Such a component may be kept pressuretight for example

by PrESTIRY Rit6LIRaIIeT T ma P reatsrala e amieatte tidesiigsnent
1 @amwith standbrad thaniealfierae Sy (ithmRECH @RS WIDOFH ef3RDING &G A lable

3 ' ssures, seals,of 3Q deformable material
R A B S P DR TS ofthe

liggarcforRetnebudisedoe detpo RIS THE) &0 BAMEPM A dteTsownzles may for

cRIDPRsBesnAaE PiesuUIRtEbis|ampiRe{theEeMPaReRtedUlSnensions of the

considerable effart.and great care. It i impassible to predict with any ,
IR e S LB IECAR S RGBT IR Py & cuboid

with sides measuring 1.1 mm, 1.5 mm and 2.0 mm, made up of two sheets. Nebulisers
for producing propellant-free acrosols in which the device according to the invention for
clamping a fluidic component can be used are known from WO 91/14468 or WO
97/12687.

The term fluidic component denotes a component which is exposed to a pressurised -
fluid, and the pressure is also present inside the component, for example in a nozzle
bore. Such a component may be kept pressuretight for example by pressing into a holder
of hard material if the material of the component can withstand mechanical forces
without collapsi;;g or deforming 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 arc 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
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35 US - 3997 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 2 cylindrical and consists e.g. of
sapphire or corundum. The setting rin@ is pressed into an annular recess

in the nozzle carrier and seals off the nozzle body against the nozzle

carrier. Us -4 313 570 d;{scribes, a nozzle holder for a water jet cutting
B L FR RS E 160 25 IS B S S S ERTR RS B ashlipsramitawsssrs into an
apratkarisgeebich fhdmdarie movinten dcalsas shdnoREI MBIET o FHAIRRESS IS e
MitRe form of a straight cylinder. The cross-section of the ring is

rectangular. The outer surface of the recess and the outer and inner

surtacés dfthélidgsarb e pmrreds dhdentricayatenns exisngf dbe srowhlersin the
nbady aodyrissuparaliedd® PaeianeteEAndadRg:axia o) 1807218 00 nied in

(12683 discloses a device for clamping a fluidic component '
R e b S A R B eoss-section
of Shrsrans i cteionedare i eantidnardfaan o Hitrce genendll btitler malsriar
arfacwihig L logal material tensions
e Co%f(ﬁ%%#%%?c%%ﬁﬁéﬁﬁﬁﬂﬁéﬁ%ﬁ% R

in
pﬁgéﬁ%st%g ttt g fRuBfcash SheRPEMaRI8Y pressure side. The
fILNAR 95 st divehtsis we@lmdzd @ar?@@aﬁmﬁgos{}g@%h hpiﬁaﬁigﬂ%sdsubjected

ich [s.: to the inner contour of the holder an
B B Ry e R hard
a’&émﬁ@ﬁf‘eﬁg eratte matrEizbmpbrbintisdersued ptbduenire excessively great
it uaferaneagbiefiid &W%ﬁdﬁﬁéwﬁﬁﬂﬁ&éwm%g&% a holder
“%Ii%ls]to glic cor %iwglﬁa(ﬁﬁgﬁsed to the pressurised fluid. The holder
may have a 20 projact & TRERAnFRSamESIA WATEFHe Bfitstbsdindic
cemapeenptrsisrpushetb it drad aprovedcdiffipiel tengehe taterintendal NSIas: is
. 2} | towvhich J kcient at, even at.low, fluid
o WA G PR fdiapten o
t*fe)ﬁﬁgf%&ﬁ%h%@& A AREIANBRRT d Sl el prierprovce pRsssmetghiunds the
enthenisuiidetacsubsharfistjcconstantit. 25 lesnogerate @g@d&@@ﬁ!ygﬂ

jected to alternating fluid, pressures tuatin

el%ﬁﬁﬁ%%o‘é{{}%eﬁt@%%ho%é? (tjoﬁe &{/efgmse%ueﬂ o Utﬁ%&;# LAY aye a

between a high peak value and a'v ow va

- PRIHOB MRS e vofssat-thisiute. dimqmetieshaberd mmisagpothed. It has

predditgadevicadarciampinaaduiois 6RmpRISAL WA é’f}] EaﬁU?PJMich is
sharp

Sd%kti t even when ﬁl&ﬁﬁhﬂ to alternating loading from

ichtly great, even a pressures, and which i3 spatially rough¥y untformly
distributed in the elastomeric shaped part.

This known device has proved pressuretight when subjected substantially constantly
to moderate and high fluid pressures. When subjected to alternating fluid pressures
fluctuating between a high peak value and a very low value, the known device is in need
of improvement for Jong-term use.

The problem thus arises of providing a device'for clamping a fluidic component
which is reliably leaktight even when subjected to alternating loading from a sharply
fluctuating fluid pressure in long-term use. The components needed should be cheap to
manufacture and should also be capable of being assembled with relative ease.

This problem is solved according to a first aspect disclosed herein that provides
for a device for clamping a fluidic 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 ifs entire circumference. The outer
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30 fluctuating fluid pressure in’Iong-t‘erm use. The components needed
should be cheap to manufacture and should also be capable of being

W Oggg@@nﬁégga\gith relative ease. This pr03blem is solved accorg;in toﬂ%&%lﬂéﬁi

sed herein that provides “for a device for clanki
component which is subjected to alternating fluid pressure and which

nprises a holder within which the fluidic component is 35 arranged. The
C%%Fég? ?nFa eeé?%sé ac (f/vsiﬁ? % Uidid L%arﬂ egntgr&‘%f%efo?ﬁ[ﬁ?élé '%xee%l_ger and
e ieatewnblses arosiasioepiclgrapecparted hicths ormeundstte of the

filuidiccsapipene nfl@é/%%ﬁ@ﬁ%ﬁ%ﬁb@ﬁ%‘ﬁ%ﬂ%%@ Y Qurface which is
3 PCT/EP2004/014764 contour of the elastomeric shaped

e%ﬁ%‘?’ﬁ g‘ggé%aefé“ﬂﬁ%%ﬁ%ﬂdcg htolplaeineshowed andedighercond o

nherglastomedic shaped part is adapted to the outer contour of the fluidic

-COBRQD a&r-aléaﬁlsig%tpmeeH&ﬁ@éﬁ%}ﬁgﬁfﬂgﬁ@%&g& one ir ol

fac&
: &t towards
which Is exposed to the pressurise e r fs secured at the

hie Shedic rerapenantes Hiatidg Bavedhe idarestaassdmbly of the
-daticaifiaehastonpesieishbped pREHs ShapiesesoiowRssethe MBS f which is

co nent on its side facing the fluid pressure, and the mating part is
o B T Lok (Y B Pl et e
tofthégRaridba g ehitreroldes; infteththboddsamb et tine theldstittetieshaped

1Qapating RN the WHARCHOR RrRies RN Ra haldarangkasforms Ms g in the
elastomeric shage(ggggt, as a result of which a uniformly distributed

infaPRSREHSIHRS 4844 in the elastomeric shaped part, and the

-vdlumelofithefptejpotienton thethoatingngartisisdagied 1o the valimenagts
IS MISSI mer : in.the region of the chamfer,
R B SR T

" intBfrfARHErRTEN shemedmarhadurhdn dsfora sbiadrswinisaivd tdnisgnphtension after

althestdetdily bifshihaapaceiuptie Meimalingnatst bR BasIRMRY Kace up to the
shaged part is chamfered towards the recess at its high pressure end. 20

The gﬁgl% er begins in the covering surface of the elastomeric shaped part
at the high pressure end on a solid line which may for example be

cinmay ﬂﬁﬂiﬁ?ﬁ@' ?‘Hﬁﬁiﬁgtﬁtﬁg W %ﬁﬁﬁ@éﬁ?@@%@ﬂﬂﬁé’aﬁ%ﬁ%n%wgé é‘l?%ﬁ?ﬁ@esure end.
onstant. angle of.inclina on, or ang OT INCliN ) .
THG RS SEEaR, (1F 00 THAS S HEEES CL s P LBRER e shfaed part at the high

pressure end on a solid line which may for example be circular, elliptical or rectangular.
The chamfer may for example have a constant angle of inclination, or the angle of
inclination may vary in the azimuthal direction. In the latter case it is preferably smaller
towards the longer side of a cuboid fluidic component than towards the shorter side of
the cuboid fluidic component. The line of intersection of the chamfer with the recess in
the elastomeric shaped part may extend at a constant level, or the line of intersection
may be curved.

The projection on the mating part may preferably be annular and of constant width.
The outer contour of the projection is preferably adapted to the inner contour of the
holder. Moreover, the inner contour of the projection may be adapted 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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towards the longer side of a cuboid fluidic component than towards the

shorter side of 25 the cuboid fluidic component. The line of intersection of

the chamfer with the recess in the elastomeric shaped part may extend at
e, or the line of intersecfion may be curved. PR BRaRA418H4764

on the mating part may preferably be annular and of constant width. The

L T £
ddapiquitt fhlecoutenat derision of the Haidcreoio shaendt pihésprojdatiansabstantially
?Qh@ M{Smﬁ@é&%@o%g%ﬂ&p‘é’dd%é%@g %s%ﬁ%?é@%h.e ight on

ary’in_ width an
5

ligs circumference, or the projection may Vv “width . r height; it may
J6ioeratnse b nrirometifchvered us 10d4 Baitentré thavissirgen the
didesofi shijeid furidiercompenaihtday iméTnineRigasdanaiesioppasite
the 35 two shorter sides of a cuboid fluidic component. In this way the
elastomeric shaped part may deform to different degrees in some areas
whi wlastusic shapadbpierg iparCEBIPHItOWEH2008/0688 3§ ok tion-moulded part.
ﬁm@ﬂ@lﬁ%@%@ﬂ_ﬂsﬁﬁﬁr&?%ﬁ@chﬁ_‘x@@ﬂr?ﬂ}@gﬁ%t%‘ﬁqrﬁgﬁii?'h%ﬁ:{%béﬂé%%@:ﬁ%ﬁee
internal tensiqn jn the elastgmeric shaped part. The internal tension ]
SR e A len B he MRS o eBSEhning AS{PRE B of s
ktivel bidstorm evinshixpdikpantimonipy ésibbafhressiofitsThecidelfpmationioider and
- IC:S isiribut f I0R.inythe 5
e L U R ST P St e
RISESVRE e Rhatdhrevidesdisae ibabuis %f&gslyfamwb@ fhaidig component.
meemmmwamsamﬂmwmpe@ammahip@@?med &ﬁ?UQMCgGr?bJ?ﬁonent.
nto d-which is adapted tq.the contours of,t older and the flui
R R R e Sde e

desiosurRist e Pt Bip FossiBleffuRKam fits, prowisen inlebthieholadetindibber,
Shdidlic @Wﬁ%&ﬂ%ﬁl@&%ﬁ@ @ﬁl@?ﬁ@ﬁ%@ﬁétﬂﬁaﬁ&l)gﬁﬁﬁiﬂfﬁQ‘l‘%rﬂhﬁqubber
ure af t ressure , e sldaes wnere It abuts on the
@g@ﬁéﬁ&%ﬁﬂ%ﬁﬁ?&%@gﬁ?ﬁmg Frd &SRR ER AP Fbart allows
prédsuiividompepeatiormory trerfisid ief componentiaiihapibmidherie gencrally
whapehRatiNesRAfesR facetowardR the dow press .f@%ﬁfgmngfdmond)

elastomeric shaped part may consijst, for example, of natu ) )

@ HAdHEHBakral Btk e ShasreritBEhHITuFEsmecR atetastisepdisaically

miehibesoERBNYs, flopiiae Tutbdtr (ki) slaedriepbutasiene fubbiariNBREL steel
r I [ er..The fluidic component.may consists of a .

I M A RS B S S Bsposion

(§laBY asehmitsl yeragtskeosiior oot esgngibmtitandym nitride (TiN) or

- polycrystalline diamond on metal and/or plastics). The fluidic component may be made

in one piece or composed of a number of pieces, while the pieces may consist of
different materials. The fluidic component may contain cavities, voids or channel
structures. In the voids there may be microstructures which act as filters or anti-
evaporation means, for example. The channels may be nozzle channels for an atomiser
nozzle. An atomiser nozzle may contain one or more nozzle channels the axes of which
may extend parallel to one another or be inclined relative to one another. If, for
example, there are two nozzle channels the axes of which are located in one plane and
which intersect outside the nozzle, the two fluid jets that emerge meet at the point of
intersection of the axes and the fluid is atomised.

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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20 or of a ductile material with a wear-resistant hard surface (such as
plastics, chemically metallised plastics, copper, hard chromium-plated

Woc%&e/bélgré%%s, aluminium, steel, steelswith a hardened su

wear-resistant surfaces produced by physical vapour depéﬁfﬁﬁp(g@f)@&wm

chemical vapour deposition (CVD, for example titanium nitride (TiN) or
eeenvsipib e diamons G BRALAKQRIAIGRL JOS G SOmRME hoay of
may be made 25 in one piece or compose of a humber o pleces, w fie
renel Bl s Thisy s rers Pamrbrsionl seinthe Thava sitideoensehepanty end of
memaina@avtﬂm,wmd&h' 6 @t@@@{ml ehslErBredobatheayaidsithere fmye%lder. The
icr ctures whic t as filters or antj- evaporation means, fqQr

R e J6HES 1T Rl R P oy Heppptuced as o
moidiagiser Aetine may pomeisighe oemoemaizra thanbelsdhiesrgsathing,
cy¥Rieh, 3@ dmay. extend parallel to one another or be inclined relative to one
arJﬁ_'iher. If, for example, ther? are fwo nozzle channels the axes of which

ar

BLXTHRER BhE BN P Mt outside the nozzle, the two

fluid jets that emerge meet at the point of intersection of the axes and the

fluigl 4 ' T st ituall sited material,, .
P e A R G
agvemR] ket shspratneratidEhede rirthecpsinaasie shepedhapechisbdypntains
thaf cb&mlfﬁidﬁbwh@ha@@@tﬁmﬁaiiftgtgﬁﬂﬂé?iyewl ﬂf?ﬁ%@%@@?@ﬁ@%ﬁaﬁng
PCT{EP2004/014764 recess, starting.from its lid end, the axis of whic

P A SR b5 R e Benray b proferably
belpnsdhe sl wtdmenie shansd pid ivdrrsated iodhe reheseittbé thklerunbatddlder may
beaRgNEnthe laraendi %&%k@&@%%%?%ﬁiﬂ@t, %H%?L{E,ecﬁ%ﬂgror press-

f_The outer surface of the recess forms the inner contour of the holder. It

A BEPABAUTEE S8 BHiBUinn g Es AheRetdsrany Brbeabhirky gsoured to the
nrafmaveriiagterialde utby machining, etching, erosion, elision). The

mating part may consist of metal or plastics. The holder which contains

the elastomeric moulding and the fluidic component is 10 assembled with

ety sateothecaidbeangin e risiomibimed apadpdir o eplederaimthe arca
wihechasfenfaged towarisdbe MaENg PakhithesenderafiiheRAIGRE Ieekhducted

T G P e N Sl B iplen e
Mixdemicasihhehpasekiincthes holderiiTidecroligonsay atvd lattasitbd fidie
ORI RN BY RAIGINEE LIgn eI N0 ST IRIPIC, CRARING LIRSS TRr. The
A S A e e rera o be

C

The device according to the invention has the following advantages:

¢ The tension within the elastomeric shaped part is spatially more uniformly
distributed than the tension which may be produced in the known embodiment of
the holder by an annular projection formed on the inside of the holder,
underneath which the elastomeric shaped part is pushed during assembly.

* The tension within the elastomeric shaped part may be adjusted, not only by the
material properties of the shaped part itself, but by the ratio of the volume of the
projection on the mating part to the volume which is absent 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 1s under tension.
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mating part by a union nut. In a preferred embodiment the mating part is
formed as a body of revolution in the area where it is connected to the
holder. The fluid which is under high pressure is conducted 20 to the
holder through a channel in the matirg part which is coaxial, for example.
The fluid enters the channel structure in the fluidic component and leaves
the fluidic component at the low pressure end thereof in the region of the
base Bii¢hiehotomcorfim gftaithpiesauiendigrdthinethehd eadypiteme wr He

elasioerie ARRd0A e deea Asealslan g 106 AVCRIGHNES 8w 40

foIIowmg advantages: 25 T ét sion within the elastomeric s[#ap%%gé part
is spatamP RTBREARE ISR P tRue (s0ashEibMERich may be

fpnaol ugadd&&weokmd Wﬁe‘?ﬁﬂéﬁ@g@ﬁmd @lﬁe‘l@fﬁﬁﬁ%ﬁ@@?lﬂﬁft BHgjestian
ormed on the inside of the h underneat ich the tomeri

e R SR B e £ 6 PR P by AR AL S Be ke
elastemeliic Kisaped patternaydinadjostgdahnet trlyobyraheeS0tmatbeiabider is

pPropgigsabiie shangd.part itself, but by the ratio of the volume of the
projection on the mating part to the volume which is absent from the

tehsidneSSNERLTEREESHTeRf i chestpraciin Srnwe agrdrsinerthe joining of
fluidicteonopisentis swragidechiets fbifeaiphitdydhe slastapati¢rom swelling

shap%ﬂt Bﬁ&%ﬁiﬁﬁ,i ﬁgﬁ%%rift‘et%%iﬁﬂi (%C The de\{eicg according to the

. Co T} . L .
invention is pressure ong-term use rélllpﬁ)ucPuatlng pressures with a
large difference between the maximum pressure (40 MPa or more) and
thelbrariieaomnd pressltsdaselihardimnvbg)e Fhewddevolsmel batovéenftne
edeplasiomelic Radpatt ' t i tensign and the
Csiqg{g?the mating pgrtx%ﬁing tcheﬁﬁﬁgf#ékr%gg?r?%esk%p%%%r%%f i %Zgr?vtg’sr &t
et ErAedting tbresjusdisemiscroladanbesviherrthentolder i §uistetheoithsbaped
mating pad, 1 gl i lastomeric d part .
P during the joihin%eg%hg%ﬁgeg ré %F%?é%g%%ﬁg%gr?épﬁ%e%%%?gg%asg’omem
sheipesd i i Staapletr p apvirodn thwNlildge tompetknwghtthedopempirgdridites
aflidiccompenent,Jn.a,secand t.di ed herein, there is provided
a u?geof a device for1 C gmping gﬁﬁlﬁgi%gg%ﬁéoang%{ %/%h%ﬁ%é %cl)\ﬁes }%’éfé%c ©
as an atomiser nozzle for a miniaturized high pressure atomiser and

Whi‘fﬁéscitsslcjz{{)%g&l ‘38%99’ g c?altrar%%rg%r- u?gl%%%%lponen‘{ is used for
example in a miniaturised high pressure atomiser (e.g. according o WO 91/12687), in 5
needleless injector (e.g. according to WO (1/64268) or in an applicator for
ophthalmological medicinal formulations (e.g. according to WO 03/002045). A
medicinal fluid administered with a device of this kind may contain a pharmaceutical
substance dissolved in a solvent. Suitable solvents include for example water, ethano! or
mixtures thereof. Examples of the pharmaceutical substances include berotec (fenoterol-
hydrobromide, atrovent (ipratropium bromide), berodual {combination of fenoterol-
hydrobromide and ipratropium bromide}, salbutamol (or albuterol), 1-(3,5~dihydroxy-
phenyl}-2-{[1 —(4-hydroxy—benzyl}«ethylj-arnino}—cthanol-hydrobromide), combivernt,
oxivent (oxitropium-bromide), Ba 679 (tiotropium bromide), BEA 2180 {di-(2-
thienyl)glycolic acid-tropenolester), flunisolide, budesonide and others. Examples may
be found in WO 97/0132% or WO 98/27959.

The disclosed device is explained more fully with reference to the Figures:



15 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 atomizing a fluid which
contains a medicinally active substance. 20 The disclosed device for
clamping a fluidic component is usgg for example in a miniaturised high
pressure atomiser (e.g. according to WO 91/12687), in a needleless
injector (e.g. according to WO 01/64268) or in an applicator for
ophthalmological medicinal formulations (e.g. according to WO
03/002045)ﬁA medicinal fluid administered with a device of this kind ma%/
cONEif K ShARm HERteIco 8 e Aegthakeiveting & sefvep s helsrs (1)
prevlvedtsithciurdecfor Bxampipeniate (3 pihanol DiediixtbEas ook holder.
- I h i stances include bergtec (fenoterol-
B e S et e p

(4)emse Db pigaveistsraRTEPRRETD (Btopitinh beonaidelpsitetapaois(ard which has

beaibisesabl ﬁr&aéequ{@wwﬁbw:m k-l ¥R 6 Wo parts a
-amino]-ethanol-h drogro };%e , combivent, 30 oxivent

ORI AR D (SRR B B HSTRISIa B Gh I BRRAR rfeThe top

sutftden i gheoellist ainiekitr oparl eate () fhirtisolidieh bridesenifé anciothats: annular

reEATHIBS A ORI QLA 363, QLN Q. FBUE 1920 1T gl o

evice is explained more fully with reference to the‘Figures: g%ha 10

la shows in cross-section and diagonal elevation a pot-shaped holder (1)
provided with a recess (2). An opening (3) is provided in the base of the
holder. Figure Ib 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 WO 2005/065836 7 PCT/EP2004/014764 the
elastomeric shaped part begins on the top surface of the elastomeric
shaped part and extends as far as the outer surface of the fluidic
component. Figure 1 ¢ shows in cross section and in diagonal elevation a
mating part (9) with a bore (10) and an annular projection (11) on its side
facing the elastomeric shaped part.
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5 Figure 2 shows another embodiment of the projection (11) on the mating
part (21) in diagonal elevation. The projection (11) is higher in the two
rically opposite regions (22 a, 22 b) than in the two diametrically
waQ &)B;%h éions (23 a, 23 b). When tfe holder is joined t@@l@ﬁ?&tﬂ%@éﬁfm“
the hlgher regions (22 a, 22 b) of the projection (11) 10 deform the
erlc s eq part ynore than the re a, 23 b). Figures 3 a, 4
a%weg ast ?ﬁlelﬁcoghré\%d) 5&?? Eﬁ“f)g ARt fiahgred part and
CMQ‘M%QSC&E 84 thendter swine @f@@@fbadtmmlpmwgh the elastomerlc
Shapar Pathd e PRSI RIG RARST RALLAANAIORA.CURRI HEGERP GHRinn o

for fluidic compgonent. The cross-section in Figure 3 uns along
OETS TL A00 BT P TR A 6 15 RS B e e gt Pt

longer side of the recess (31). The cross sectlon in Figure 4 b runs along

th B runs cuI to he

sh%r er %%he% \g%t%g%%%%@bgﬁm?ﬁeggrtosg “’éc ion E?I'(—P gure run§ Ei“hbm m
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minimu, The holder is secured to the mating part (9) and to the housing
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Figure 6 shows a cross section through the assembled holder which is mounted on a
container for a fluid. The holder (1) contains in its recess an elastomeric shaped part (4)
with the fluidic component (5). A mating part (9) is located on the edge of the holder.
The projection (11) on the mating part (9) projects into the recess in the holder (1) and
has deformed the elastomeric shaped part (4). The side (61) of the elastomeric shaped
part exposed to the fluid is convex, but the deformed elastomer does not extend right up
to the nozzle structure in the fluidic component. The dotted lines (64 a) and (64 b)
indicate the contour of the chamfered shaped part (4) before the assembly of the holder.
The dead volume (63) serves to equalise the tolerances during the assembly of the
holder; it has been reduced to the minimum. The holder is secured to the mating part (9)
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
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in the fluid acts in the channel structure within the fluidic component (5),
within the dead volume (63), within the bore (10) in the mating part (9)
housing that contains the fluid. 5 Figures 7a, 7b and 7 ¢
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and Figures 8 a, 8 b and 8 ¢ compare it with the embodiment in the cross-
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dowetiane Tlag110 elastomeric shaped part is almost as high as the fluidic
component at its outer edge but lower in the area of contact with the
fluidic component at the recess. The elastomeric shaped part is still
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ﬂ/olu e (63) is, present between the deformed elastomeric 20 shaped par

SR e S UiRASt oty g hE ek SR eimieRaRifBred) D shows

ﬁ@lémm&h&tbempam(ﬁéﬁa vitth (@ Ficicsiogripanent (ajrosaried part to be

dtheisuRglPIn AR ARRRIRY Ak BOLUSt ALGOIHINGIQ NG PN BLE T1E e
astomeric shaped part is lower than the fluidic component. &
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ST S e AR AR Figure 7 o, WO 20051065696 6
PCT/EP2004/014764 Example: Mount for an atomiser nozzle of miniature
Congliudipontlys e sanistp LA Al Bz n3de L Aies .
component (5) mserted therein before the assembly of the holder according to the prior
art. The elastomeric shaped part is lower than the fluidic componeﬁt. The elastomeric
shaped part is undeformed and is not under internal tension. Figure 8 b shows the
situation after the addition of a ring (71) which prevents the elastomeric shaped part
from falling out of the holder or from sliding inside the holder but does not deform the
elastomeric shaped part. Figure 8 ¢ shows the undeformed elastomeric shaped part after
the assembly of the holder using a mating part (9), on which an annular projection (11) is
provided. The dead volume (75) in Figure 8 ¢ is larger than the dead volume (63) in

Figure 7 c.
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6.0 mm and a height of 2.6 mm. it contains a truncated cone-shaped
recess with an internal diameter of 4.0 mm at the base of the truncated

: ase of the holder 5 contains a bore 0.8 mm in diameter. The
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it s %nserted in older linder has a diameter

a Bef
B T A o e oS o
syrﬁhﬁ%ﬂ%@ﬁl@ﬁﬁﬁ@ﬁ ﬁebéwmqalrhﬂhdmd@ﬂdn@f $8d @ithrarenrtpmhichameter of

@@Sﬁ% adallyiBrewgh. %ﬁlaﬁt&gﬂﬁaﬁﬁsWt@@Qo;@% 9@39§§Cw1th an
LPF] %;[)af art |s C mfered towards the recess at its high pressure end

R gl e b S b aREREST e s sl er
chatmetes bbr8 R &mm héiahatafetiabssatdifferantdaciin@tansm: @ dsthe
@k@ﬂwmgl%g@cess to a 15 constant depth of 0.7 nun at the line of
intersection with the recess. The fluidic component is constructed as an

atohfiseriEh oMo TR Hiszstestemasisodier st aae medst eleiorserstirsiiicoindrical.

Bofbis it 4 meerwitie, Bhvia:iang wm&ﬂm RighvelBr tre contaGinudactmm

of the sheets the zzI con alns a reces his vijded with_a
High onits; ou%er 8 r elt fé} ?%F] &%ée’i J@Wﬂ}ggje and

croengineere er and A micrde;

Litlenst lﬁ%@%@@%@@i@%@&m@&ﬁemmzlé}m@im% merges

into two channels each of which is 8 m wide, 6 pm deep and about 200 m
e two channels are located in one plane and are

e axes of
|n%3§ﬁt3%W§ WEYRAL o A arRs ALY iR ey sld s pisHhupesssure end.
"He Spanéa hegmonetlanotiver hyrabeuf RO phnds thercutsicle affhe diameter of
ROMizerMRzAienfa hIS So3RRRlYiR ximg{'gﬁi g@%% RS rOV A LI
an annular %n%j? ection on its side facing the er. The prolec as an

CORRIARS ARtk sy or s thedingoinisssgc dpamath il Eomm and a
comatafitihiightnobhenmgcoth e woRING PRECOMEINS B Xide b@f@i@a@ a cuboid

AR AR LS IRAER 937 U0 E halng Bart By Mepss o2 pigh 1n

union e mating par IS part o?la con a1ner W

tﬂ?ﬁlﬁ%%é‘ﬁf@?ﬁl@éﬂleﬁhéqiqdiﬁ ROTOREMAITEGIEdbRs @dmau memrmftth@:i with a
rﬂt&m&@iﬂ%@ﬁdeﬁhﬁﬁﬂﬁ@ﬁ%ﬁfzﬁ&@&@@@%@Jﬁ'&'&tﬂfﬁ%‘ﬁ@ep'@9 BhPUAW e

ak value of the fluid pressure

am un l:rhamlcrol tres. T
R Y S i Gttt B s to0o B R A oA gach of
wirtcially Shprmeifdar (orassiee @sbaltG2MPahdites. tihendob fitee 850 channels

AOBUSAUOR one plane and are inclined at about 90 degrees to one another. The two
nozzle apertures are spaced from one another by about 100 um on the outside of the
atomiser nozzle.

The essentially cylindrical mating part is provided with an annular projection on its
side facing the holder. The projection has an external diameter of 3.15 mm, an internal
diameter of 2.9 mm and a constant height of 0.6 mm. The mating part contains an axial
bore 0.4 mm in diameter.

The device is secured to the mating part by means of a union nut. The mating part is
part of a container which contains the liquid to be atomised. The liquid is conveyed from
the container to the atomiser nozzle by means of a miniaturised high pressure piston
pump in amounts of about 135 microlitres.

The peak value of the fluid pressure inside the atomiser nozzle is about 65 MPa (630
bar) and falls back to virtually normal air pressure (about 0.1 MPa) after the end of the

atomisation.



WO 2005/065836 10 PCT/EP2004/014764 Patent Claims 1 Device for
clamping a fluidic component which is subjected to a fluctuating fluid

ressure, said device comprising a holder inside which the fluidic

WCE 318 5 arranged and which mikes contact with thRGIBR2004/014764
component at its low pressure end, and an elastomeric shaped part which
encloses the fluidic component over its entire periphery, and the outer
Pﬁﬁ%ﬁ%ﬁﬁe elastomeric shaped part is matched to the inner contour of
the holder and the inner contour of the elastomeric shaped part is
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mating part the projection projects into the holder and deform
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* the volume of the projection on the mating part is adapted to the volume that is

1

L

missing from the elastomeric shaped part in the region of the chamfer, and
20+ the elastomeric shaped part which is deformed after the assembly of the holder with
the mating part almost totally fills the space up to the mating part.

2 Device according to claim 1, wherein
* the curve of intersection of the elastomeric shaped part with the recess in the

25 elastomeric shaped part extends at a constant level.

3 Device according to claim 1, wherein
+ the contour of the projection on the mating part is adapted to the inner contour of
the holder,
30
4 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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5 Device according to claim 1, wherein .the projection on the mating part
is annular and its width varies over its circumference. 5 6 Device

rdi laim 1, wherein the projection on the mating part is annular
W@%@%P&%&’lé%?cvaries overits circumferénce. 7 Use of a deitd f5F2004/014764

clamping a fluidic component which is constructed as an atomiser 10

5 no%l 1@%%@03}@@%% aq high“;?jrgr%s#re atomiser and which is surrounded
by an e astomeric apena part over its entire periphery, and before the
adseitiislprofasitonienide thatislagwhieriostepedl parisihemiferedetdmards
the fldigigaampRRent on its side exposed to the fluid pressure, for
atomising a fluid which contains a medicinally active substance. 15 8 Use
of a device according to claim 7 for atomising a liquid into an aerosol

6 adimisteredbtditipgdunigs 9, Wdemeia device for clamping a fluidic
cQm r 0zzle for.a .
e e ey TSR A SR LI S8 over s
elast6HEHRIEIEE-d part over its entire periphery, and before the assembly
of the device the elastomeric shaped part is chamfered towards the fluidic

7 CO@J%O&%{" 3%@(3@%0?'&%13)(%05:? i IH)dtQ% fll’Hl%lFégtSVSV%EgPl ];orcgg%g.llglg Sas an atomiser
subcutaneous injection of aTlui which cgn ains a medicmally active
suBREAIST S5 BIRIWESEH RighRERS TBreCHARRGE A BThistc bripeperdadfzian
is chnstusiedlEpahpatomiseitsnonizie fargheniniatdieds atbenisemstlg of the

whighide Bl easnsied- Y aRelRsiome iealaRe - RALIO YRL ﬁﬁiﬁm_%gmﬁggfe:%t on its

periphery, and before the assembly of the device, the elastomeric s
par 8.% %’#&’ﬁﬁ%désg‘}%@%‘%degfﬁ%a‘ﬁ& X %@m%ﬂ%ﬁ?m@%f iRl QRfus d Wediginally
30fitiies BRESEHE: for administering an ophthalmological pharmaceutical
formulation.

8  Use of a device according to claim 7 for atomising a liquid into an aerosol
. administered to the langs.

9 © Use of a device for clamping a fluidic component which is constructed as an injector

+ nozzle for a minijaturised needleless injector 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 needleless subcutaneous injection of a fluid
which contains a medicinally active substance.

10 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.



