W2007/104698 PCT/ EP2007/ 052178 |nhal er for powdery substances The
invention relates to an inhaler for powdery substances, in particular
medi cal substances, according 5 to the preanble of the main claim
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and part Pcult I57¢ W%@‘E@%n@f bhet Haidosiladchanber in the enptying
position. This Obj ect is achieved first and forenost by the 25 subj ect
matter of claim SAsﬁgr sult of this configuration, one -
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15 chamber and emptyving thereof by means of flow alr is

unreliable.

In view of the known pricor art, it is an object of the
invention to further improve a generic inhaler, in
20 particular with regard to the filling, and particularly
the emptying, of the dosing chamber in the emptying

position.

This object is achieved first and foremost by the
25 subject matter of «c¢laim 1. As a result of this
configuration, one - or more - dosing chambers of
smaller cross-section can also be reliably filled and
emptied, and this 1is even possible with powder of the
smallest possible grain size. The solution according to
30 claim 2 dis optimal in this respect. The rod has a
number of dosing chambers that are located one after
the other on the rod, which wmove into the emptying
position one after the other during a discharge
actuation and can be blown out one by one by positive
35 air pressure in the air flow channel, so active
complete emptying of each dosing chamber is achieved.
The dispensing of the substance is similar to that of
inhalers provided with aerosol cartridges, 1if only



W2007/104698 - 2 - PCT/EP2007/052178 because one or nore dosi ng chanbers
can be filled with exact portions, even with extrenely fine-grained
powder. The positive air pressure applied in the course of actuating the
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15 which in turn makes it possible to use micronized
powder substanceg, which are designed for direct accesgs
to the lungs. This alsc makes it possible for the size
of the dosing chambers to be chosen such that each
chamber can receive approximately 0.03 to 0.2 mg of
20 substance. In a preferred development, it i1s provided
that the suction air stream necessary for inhaling the
substance to Dbe discharged does not flow directly
around or through the emptying region of the air flow
channel, that i1s to say the region through which the
25 rod passes and which 1is provided with the dosing
chambers. Rather, when inhaling takes place, the
suction air stream under negative pressure 1is only
applied 1in the region of a mixing portion to be
associated with the mouth or the nose, into which
30 mixing portion the divided-up substance 1is actively

propelled by means of the positive air pressure.

The subject matters of the further claims are explained
below, but may also be of importance in their

35 independent formulation.

For instance, it 1is provided in a development of the

subject wmatter that the rod is formed as a flat rod,



For instance, it is provided in a devel opnment of the subject matter that
the rod is formed as a flat rod, W2007/104698 - 3 - PCT/ EP2007/ 052178
with a length nmeasured in cross-section that corresponds to a nultiple of,

for exanple a&O%o}dlv%n%%} times, the w gth measur ed tr{a)EnsversF %2thereto

For instance, a thickness of “appr oxi mat ey~
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positive pressure acting aon it radial I y fromthe ‘outside ch positive
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actuation, preferably in the formof a positive
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The rod passes through the substance storage chamber,
in particular with the portion of the rod comprising
the dosing chambers, which are thereby immersed in the
powdery substance that is kept in the storage chamber.
20 The storage chamber wall here preferably consists of an
elastic material, such as for example a rubber-like
material, further for example of a thermoplastic
elastomer. When the inhaler is actuated, this
elastically adapted storage chamber wall is made to
25 curve in the direction of the rod and consequently in
the direction of the dosing chambers. This initially
takes place by the storage chamber wall being subjected
to a positive pressure acting on it radially from the
outside, which positive pressure alsc serves for
30 emptying the dosing chambers in the emptying position.
This positive pressure 1s built up in the course of
inhaler actuation, preferably in the form of a positive
air pressure. In this respect, it is further provided
that the storage chamber wall is made to curve, at
35 least in the region of the dosing holeg, until it abuts
against the rod and so has the effect of presgsing the
substance that is kept in the storage chamber into the

dosing chambers. In the curved-in state, portions of



air. pressure. In this respect, it is further provided that the storage
chanber wall is nmade to curve, at 35 least in the region of the dosing
holes, until it abuts against the rod and so has the effect of pressing
the substan that . is kept in the storage chanber into the dosi ng78

chanbers. | n "1V TH state, portiofs of W20077IDAEBEOO7 4052
PCT/ EP2007/ 052178 the storage chanber wall abut each flat side of the
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subj ecti ng Eger%g%m%r wall to the effect of the thrust pieces in 20 this
way further assists the filling of the dosing chanbers forned in the
central I3 held rod. Displacenent of the rod conprising the dosing chanber

into the enptyi ng pPeskLippga igatien of Sy t
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15 of the rod. Provided for this purpose are thrust
pieces, which act on the storage chamber wall from the
outside, for the preferred abutment of portions of the
wall on the flat sides of the rod. Actively subjecting
the chamber wall to the effect of the thrust pieces in
20 this way further assists the filling of the dosing

chambers formed in the centrally held rod.

Displacement of the rod comprising the dosing chamber
into the emptying position and the application of
25 pressure to the storage chamber wall for filiing the
dosing chambers take place each time the inhaler is
actuated. In this respect, an inactive displacement isg
provided between the inhaler actuating button and the
rod, with the effect that the inward curving of the
30 storage chamber wall by means of the outer thrust
pieces, and optionally the application of air pressure,
takes place before the rod is taken along. Accordingly,
the dosing chambers are filled by means of the thrust
pieces, with the storage chamber wall in between,
35 preferably while the rod is still in the rest position.
Only after this £filling and the associated completion

of the inactive displacement is the rod carried along



30. storage chanber wall by neans of the outer thrust pieces, and
optionally the application of air pressure, takes place before the rod is
taken al ong. Accordingly, the dosing chanbers are filled by neans of the

thrust piec Lth t storage chanber_wall in be preferably
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15 the latter and can be displaced against a return
spring. This allows the inhaler as a whole to be
preferably held between the thumb and, for example,

the middle finger, the middle finger resting on the
actuating button and the thumb being supported on the

20 surface of the housing that is opposite from the
actuating button. The inhaler is actuated by pressing

the actuating button, the thrust pieces being pivoted

in the direction of the rod by means of run-on slopes

of the actuating button. After a short inactive

25 displacement, the actuating button pushes the rod
before it while displacing the dosing chambers from the
filling positionn in the storage chamber into the
emptying position. With the thrust pieces disposed in a
pivotable arrangement, the run-on slopes of the

30  actuating button correspondingly act on the latter in a
pivoting manner. As an alternative to this, the thrust
pieces may also be disposed such that they can be
displaced strictly linearly in a radial direction, this
radial displacement toward the rod being achieved by

35 means of a wedge-like action. In particular in the case
of a pivoting configuration of the thrust pieces, they

are formed in a self-returning manner, for instance in

particular by appropriate spring characteristics of the



pi vot abl e arrangenent, the run-on slopes of the 30 actuating button
correspondingly act on the latter in a pivoting nmanner. As an alternative
to this, the thrust pieces nay al so be disposed such that they can be

di spl aced str}j j y in aradial direction, this, radial
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into the air flow channel, specifically the part of the flow channel
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15 displacement of the dosing chamber into the air flow
channel, with the substance being blown out, Further
corresponding to the way in which a number of dosing
chambers are disposed one after the other in the rod
and the respective dosing chamber is accordingly
20 connected to the air flow channel in a successive
manner, the partial reduction of the positive air
pressure, with the substance being fired out from the
respective dosing chamber, takes place in a staccato
manner, which brings about optimum blowing-out of the
25 substance and cloud-like discharge to the surroundings

and to the air stream produced by inhaling.

The positive air pressure to be built up for blowing
out ig achieved by a piston/housing arrangement. This
30 is achieved by an elastic piston ring at the inward end
region of the cup-shaped wall of the actuating button,
which interacts with an inner wall of the outer inhaler
housing, which outer housing correspondingly forms a
compressed-air cylinder for the piston ring. The
35 actuating button itself forms the piston area on the
inner wall. In a preferred arrangement, the thrust
pieces and the storage chamber are disposed in the

region of the compressed-air cylinder created in this



and to the air stream produced by inhaling. The positive air pressure to be
built up for blowng out is achieved by a piston/housing arrangenent. This
30 is achieved by an elastic piston ring at the inward end region of the

el 1 of the Bae8P"(ARAFEP houstng. whi oh but er houdilg “RareRend ol y
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15 brought about If the dosing chambers are appropriately
spaced apart from one ancother in the direction cf
movement of the rod, brief closing of the flow path by
the solid material of the rod between two dosing
chambers always takes place between the valve-opening-

20 like blowing-out phases of the dosing chambers.

Disposed between the air-outlet closing point, which is
formed by the interacting region of the air flow
channel and the rod passing transversely through it,
25 and the Thousing space accommodating the storage
chamber, or compressed-air cylinder, 1s an air inlet
valve, which, in the course of a spring-assisted return
displacement of the actuating button and corresponding
enlargement of the cylinder space created, allows
30 replenishing ailr to flow in, but in the course of
active actuation for discharge of an inhalation

substance is closed.

A development of the subject matter of the invention
35 that proves to be particularly advantageous is one in
which a setting device is provided for determining the
number of dosing chambers that can be brought into the

emptying position. For instance, in particular in the



25.and t he housi ng space acconmodating the storage chanber, or
conpressed-air cylinder, is an air inlet valve, which, in the course of a
spring-assisted return displacenent of the actuating button and

correspondin e of the cylinder space create allo 30
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15 an accessible setting ring that is provided with a
number of steps is provided for stopping the displacing
movement of the actuating button. In a way
corresponding to the stop-limited displacement path of
the button, a specific number of dosing chambers pass
20 through the emptying position. For interacting with the
steps on the setting side, the actuating button is
provided with counter-means, for instance preferably

with a stop lug.

25 By reducing the cross-section of the air flow channel,
in particular of the end portion facing the blowing-out
end, a nozzle-liike configuration can be achieved. For
instance, such a reduced cross-section of an air flow
channel end portion corresponds approximately to 0.5 to

30 0.9 of the original cross-section. In a development of
the subject matter of the invention, it is provided
that the air flow channel directed straight across
continues into an obliquely upwardly directed end
channel portion of smaller cross-section, which is set

35 back within a nose tube and ends at the free end of the
latter. As a result of this configuration, the proposed
inhaler can also be used for nasal application. As a
result of the active emptying of the dosing chambers,



provided with counter-nmeans, for instance preferably wth a stop lug. 25
By reducing the cross-section of the air flow channel, in particular of
the end portion facing the blow ng-out end, a nozzle-like configuration
can be achi ev‘%i% ' ance, such a reduced cross-section of an_air flow
channel end por ?A;?/%%ér?%ésponds appr oxi'rrét ely to O.SP?3?§82895/8152ELH§
original cross-section. In a devel opnent of the subject matter of the
invention, ittlies pedviaedntt hat deheimhal b owschamnel «lit espedistealght
across contijnyes {pLo bl | u r directe nd . chapnel rtion
of smaller cross.secti gg,ga\%hidcaﬂ”ﬁg‘ses\i@gggég Wt rﬁ“ﬂ‘ elagcojs%ltgﬁ]éoﬁgg ends
at the free &itf of PRee | atadranpsgacredult ofsadstss contthgur at Fonthehe
proposed i nhalsiriGAn @l 0o be rused dof st appki cali; t of
the acti \6§ e%tfyi nge[ of the dosing chanber S, WDZO%?/ 1046 8el®39@9w£§§ﬂ,

PCT/ EP2007/ 052478 *&he e @siEnt Ao 58S nABPedcPanBRéwnrebt 1speci #7éal | y
igto t he nasﬁom@d@mtl&hn@%banﬁiﬂjstj&@haﬂo@tg otfu}géqrfg@g%mwmtqcpfge thish
advant ageous SSi e r.t her istributigqn of the medi capent. The

obl i quel'y up\%lrdgl ?/ﬂl%ﬁ%?%egtog i gnhght t&?etﬁéggﬁﬁ cHihhelt2or tHeh €and
consequent | y calns doof conéombed lyubesad cofmadatisgatd s alend ahaihnedl pertion,
has t he effe@:?it%ha}ifﬂ?aj[ haler- ;¢an b§lf§1g$§1[1{:a%|fy H3€dy b.0n Jnstance al so
opti onalllh% with virtual vertical alignment of the inhaler axis 19
during thfe i ANALEE Shepi LirR mURGRE the user with a means by which it
is possible to check the filling level or the amount dispensed, an

i ndexi ng mec@gni sm actuat ed when the 15 bl ow ng-out air pressure is, reached
is provided in a2 dév8FophBfAt GFeFfhe"ihbj e2t Met®er BY tWelfhvehtioh® Such
an i ndexi ng peskahilsm tountseeRchthadi #ituahg aréwati aproftiide dmhater in

rﬂhggiﬁgdiSCQ@EQ@HQEd,nEgkcagﬁagxgggesm%E %%isﬁprgc %&gﬂﬁf’xw%gp %ﬂm
5

blowing-out air pressure 1is reached is provided in a
development of the subject matter of the invention.
Such an indexing mechanism counts each individual
actuation of the inhaler in which a discharge of
medicament takes place. For instance, such an indexing
20 mechanism has a scale, for example a scale ring, on
which either the inhalation events that have already
been carried out are indicated or alternatively,
counting down from a maximum number of inhalations,
indicating the inhalation shots gtill available. The
25 indexing mechanism is actuated in dependence on
reaching the blowing-out air pressure, which blowing-
out air pressure is built up directly before the filled
dosing chamber reaches the transfer region with respect
to the air £flow channel. Accordingly, the indexing
30 mechanism is switched directly before transfer of the
medicament into the air flow channel, and accordingly
directly before active blowing-out of the medicament.,
If, on the other hand, the trigger is only actuated to
the extent that firing-out of the medicament does not
35 occur, that is to say opticnally only for filling the
dosing chambers followed by return displacement of the
trigger, no switching of the indexing mechanism takes

place. In a configuration given by way of example, this



20. mechani sm has a scale, for exanple a scale ring, on which either the
i nhal ation events that have already been carried out are indicated or
alternatively, counting down froma maxi mum nunber of inhal ations,

i ndicating theyddghalatd gy shots still avajlable. g%(le's Ilﬂggl%l? a?gggaﬂl ihm

is actuated in dependence on reaching the bl ow ng- ir pre
bl owi ng- out air pressure is built up directly before the filled dosing
chanber reacHeés tiel t¥atrd erby eghoncwiunty ings pédtngetro tatte“;:mg féow thannel .

Accor dingl y, it BAPHNGA0; SR CNBAL STLLS (et rghed i Q@ﬁ%& e pLanster

of the nedicanent into the air flow channel acc |ng irectly
bef ore act i vé BIGWitey- BEe bf Ot hé e di BRRBHES mreﬁha@ﬁwfheawmmmmlmhe

trigger is omlty wict uaktednhang her extentai batabbmeng- eyt ghet he dregi ganent

does not 35 ure. fha |stosa opt i onal y for filling the dosing
chanber s %ol I%gl\%e yﬂ’?éet UPR*HPs b?g? Ihet i e ﬁc‘; &fi& chthg of

the indexi ngfmsehaniamedkesThel aventime Canfregur it i aroghagioiyi gy of
exanmpl e, thi ﬁo\é\@%queqﬂoéa@g% dﬂ:?ta EQ%FE’%OEK/ O_SL%gief\(ﬁézlgts x.w.lfhneloertlI ’\?\‘;ﬁ%'g CB%II nger

counting fi nger actin exin ani sm
reaches the Fﬁélé%icﬁg %e‘éVeﬁﬁomﬁe b}hdéﬁthgtmuh@rﬁ sm%tpprm@gmt efithat the

begi nni ng of at;bgmgaslﬁlla@enamg b ckhentodow thha thesf |&an¢§lrgg§ﬂl@g ghanber s
into th J egi;gn. o a]lH f ow_chapnel . The countlﬂ% finger
cor r espondi naf:’?lnﬁos?]?f‘% BG5S at 33 dj STRALEAREONF t HE'E é‘%ﬂn@Pwh‘é%l ththi ch

di stance i s bv¥ewtopeohy adtuatie@muafe.the trigger with acconpanying

di spl acenent of the rod conprising the 10 dosi ng chanbers and si nul t aneous
bui | di ng-up of the blowi ng-out air pressure. In a preferred configuration,
t he indi cat ofofat Herefsidesd ngromthanian ¢, a Soal eindigpwhi chof s tald gned

15 concentrigahtyihg h@d &0 0 stheal nhal fr ax%is; apdi ki foLmed o

inside in the manner of _a toothed ring
15 concentrically in relatlon to the inhaler axis and is

formed on the inside in the manner of a toothed ring
for step-by-step displacement in the circumferential
direction of rotation, for interaction with the
indexing wheel. In a preferred configuration, the
20 latter is formed in such a way that it turns the scale
ring of the indexing mechanism in the manner of a worm
wheel, Accordingly, no further intermediate
transmissions are needed for transforming the actuation
of the indexing wheel by the finger of the indexing
25 mechanism, based on a linear movement, into a circular
movement directed transversely in relation to the axis.
Depending on the configuration, in particular of the
indexing mechanism, the transmisgion to the scale ring

may be stepped down or stepped up.

30
The invention is explained in more detail below on the
basis o0f the accompanying drawing, which wmerely
represents a number of exemplary embodiments and in
which:

35

Figure 1 shows a vertical section through an inhaler
for powdery substances in a first embodiment,

for the unloaded initial position;



f.or step-by-step displacenment in the circunferential direction of
rotation, for interaction wwth the indexing wheel. In a preferred
configuration, the 20 latter is formed in such a way that it turns the

scale ring g\g‘ozteltbﬁr/itlrrbq}«regg@g mechani smjr #he manner Ofﬁ%ﬁ@é&/%gf%é

Accordi ngly, no er internediate t shi ssi ons &r
transformng the actuation of the indexing wheel by the finger of the
i ndexi ng 25 nmechani sm based on a |linear novenent, into a circular

movenent directed.tran ely in_relation to the axis._ Depending.on the
configuration, ~i nepaz(rat %Xég)ﬁ%r of the indextng H&thani s Hh S??%ah'gjn?%si on
to the scale ring maycBErsEsaed downe oF igepped uput3@ e | neeetabn i s

expl ained in nore detaplk hel gw-eath& e bBAS) e 0 yin ng,
which nerely represents a ngrrger Cof gxeryggrrlgieé%r%o ir%é’n?gégn ?fngf%\% ch:
35 Figure 1 shows a verti€iMesectbicon PRPGGGRNan Imhaltée f 6PUpERdergt

substances in a first epbodiaemt, off oknkheinphoaded LAl ty@l cROSEAE DRy
W)2007/ 104698 - 11 - PCI/EP2007/ 05217 Fj gure 2 sho a sectional
representation corresp((%;rﬁain%rtsoaﬁeg%rlg‘]fd g‘iﬁﬁhftt}ber %Afbtﬂr%%liwebf a
protective nouthpiece cap, for a first 5 internediate position in the

ve mouthpi ece cap, for a first 5 interm the
W Uh the subst anEe: 2 o a3 Lo 1 he ATEY geneht Dof CReT 8o ort 19" t aken

10 from¥ gure 2; Fi guf&°® ER&WSet Be section al ong the line V-1V in
Figure 3; 15 Figure 5 shows a representation followng on from Figure 2,

after furthe]!;.actuaaingh . . .
igure ows the section along the line IV-IV in

Figure 3;

15 Figure 5 shows a representation following on from
Figure 2, after further actuating

displacement and dispensing of the substance;

Figure 6 shows the enlarged region VI taken from

20 Figure 5;

Figure 7 shows a representation following on from
Figure 5, for an intermediate position in the

course of the return displacement;

25
Figure 8 shows a perspective view of a holder on its
own, with a storage chamber and thrust pieces
attached to it as well as a rod comprising
dosing chambers and a helical return spring;
30
Figure 9 shows a representation based on Figure 8, but
in an exploded view;
Figure 10 shows the inhaler in a second embodiment in a
35 perspective representation;

Figure 11 shows the inhaler according to Figure 10 in a

partially exploded view;



di spl acenent and di spensi ng of the substance; Figure 6 shows the enl arged
region VI taken from 20 Figure 5; Figure 7 shows a representation
following on from Figure 5 for an internediate position in the course of

the return di ﬂfﬁ .25 Figure 8 sho a perspective view of a_hol der
onits own, ﬁ§% dmgﬁgygée chanmber and rust piece%grg??%%ﬂézo?%l?? as
well as a rod conprising dosing chanbers and a helical return spring; 30
Figure 9 shows a representation based on Figure 8, but in an expl oded
view, FigureZL OoWs, t ihhaler_in_a _second enbodi.ment in a 35 .

per spective Fé’#%%%ﬁ?%f?%ﬁ#pF?%urgéﬁ lgﬁgwsSFﬁglfﬁﬁg1err%%%%%%?%%t%%nFigure
10 in a partially explcode@spcending2007F 1946881, I2r- PET/ER2O0FY 052178

Figure 12 shows a verticaluseh! itlod SRASCNLALLO0, corsRapoRdLAg Lo Figur e
1, for the inhaler in a further enbodinment for nasal 1 nhalation; 5 Figure
13 shows the inhaler in a vertical sectional representation in a further
enbodi ment wirtiruran 1i3ndexivag gBehanhsRLekor ihheai nidi@al caPosidd©nonadD

Figure 14 shows the region XlIV.in.Figure 13 i.n an enl d representation;
Figure 15 shows a reprgggﬁFEFF5ﬁf§ﬁB§téﬁtﬁblFyrt%§1b0?$%ggbﬂapﬁg Yo i gure

14, but in an actuati ag posidéeningf thechaviadrer | foahi chhet heinhidiexi ng
mechani smis actuated Bgsgtigggnting finger

10
Figure 14 shows the region XIV in Figure 13 in an
enlarged representation;
Figure 15 shows a representation substantially
15 corresponding to Figure 14, but in an
actuating position of the inhaler in which
the indexing mechanism 1s actuated by a
counting finger;
20 Figure 16 shows a perspective partial sectional
representation according to Figure 15;
Figure 17 shows the section along the line XVII-XVII in
Figure 15;
25

Figure 18 shows the indexing wheel of the indexing
mechanigm in a representation of it on its

own in side view and

30  Figure 19 shows the indexing wheel in a perspective

representation of it on its own.

Shown and described is an inhaler 1, which ig realized
as a conveniently portable pocket device, with a
35 cylindrical housing 2, from which an approximately
radially protruding mouthpiece 3 extends. The general
form of the inhaler 1 corresponds substantially to that

of the inhalers provided with aerosol cartridges. The



20 -Figure 16 shows a perspective partial sectional representation
according to Figure 15; Figure 17 shows the section along the |line

XVII-XVII in Figure 15; 25 Figure 18 shows the indexing wheel of the
si de vi ew and

i ndexi ng ne i i epresentation of it onits o in

30 Figure 19 'Sifows ﬁﬁ%“%ﬁ%exing wheel 7nth berspecti%%rfg%%?%%éﬂ§%%?%n of

it onits own. Shown and described is an inhaler 1, which is realized as a
conveni ent | y wagr t abl evrpetket hdevirges1ad t h ais 3hagyhlicadriigal sheusipger, from

whi ch an appr.oxi |y, .radi al | ot,r udi hg.nout hpi ece 3. extends. .The
gener al forﬁ?%?%%%%ﬁ@1€§%ﬁ.Txggg?gsﬁgﬁgsl?u&ﬁé%é%%ﬁ? yt&ﬂ%ﬁ%ntcﬁothe
i nhal ers proh@edswirt-h aerosol cartridges. The W2007/ 104698 - 13 -

PCT/ EP2007/ 052178 way in which the inhaler 1 is handl ed has al so been

corresponding}y adogted and is immedi ately evident to the user. 5 The
i nhal er 1° t héF&f ot BPR48Tant adtipis R duteeh 4R  ARFeAtaBgonBlEeBs 4 he

general housivhgcaxi acxomnddadldsgnethd r apsvarsel \ndus 19} atdefst o thiss axi s
X, protrudes abov% t he housing .2 and is OPgosed by a ~counter-face 5 at
the foot of BRETREGsi NG 2R A STHM ge L0 BF L SubStante | £ dehi GVEd byt

di spl acenent pobttrhdesacabarengtheat tlooudiay orly el axiss xpposthe ©jrection
of the coun = e n <t u rside. ousing.2 is.foy. as a
ho||om+cy|in%§?ﬁg?9b§§§% Eﬁgfﬂjgﬁ8a§gg§cﬁﬁgﬁj2 ;%%ugﬁggraﬁ\ﬁéggh%¥q%e
exenpl ary?  eftbodiSNORCaIsa |55 reprbdenedd. bt hedisptasedentat iofg Hheomthis

circular forgrinapkag WueWoar & %418919 cancelvabl 2, 1 Hok hexaRle lp of

elliptical or. pol onal forns.
P thg cggnter~face 5 on the underside.

The housing 2 is formed as a hollow-cylindrical body,
15 with a circular shape in plan view in the exemplary
embodiment that is represented. Other forms deviating
from this circular form in plan view are also
conceivable, for example also elliptical or polygonal
forms.
20
The circular-cylindrical outer inhaler housing 6 is
closed at the foot by an inhaler bottom 7, which forms
the counter-face 5 for the actuation of the inhaler 1.
Toward the side opposite from this bottom 7, the

25 housing 2 is of an open form.

In the foot region of the housing 2, the mouthpiece 3
extends from the latter in approximately vradial
direction, for instance more specifically in the
30  exemplary embodiment represented with the inclusion of
an acute angle of approximately 75 to 80° in relation
to the inhaler axis X, which mouthpiece is
substantially formed as a hollow cylindrical body, with
an opening facing axially outward with respect to the
35 alignment of the mouthpiece 3. A mouthpiece bottom 8
disposed in the transitional region from the housing 2

into the mouthpiece 3 has a central opening 9.



The. circular-cylindrical outer inhaler housing 6 is closed at the foot by
an inhaler bottom 7, which forns the counter-face 5 for the actuation of
the inhaler 1. Toward the side opposite fromthis bottom7, the 25

housing 2 is of an?fdgen form In the foot region of the housi n9 2, the
nout hpi ece 3 V&ALNIC44¢9I the | atter inthpproxi nat P§T{BARAP7/8P2EEE on,
for instance nore specifically in the 30 exenplary enbodi nent represented

Wi th the inclasion ofiaBnsBsyl 8gargbe ohiaPRERX AL &l /S t980:hH el ation
to the inhaler, axis.x, which nouthpiece is substantially forned as a
hol | ow cyl i ndiCa™0ddy, SRECH %N dfenthy FEREHR adifal FFeo Ul 9AT o W ER
respect to thelds algnrnent ofithenferdipiece Bind nmoaibpbeee boht oam 8

di sposed in t ransj i |, region fromthe housin into the nouthpiece
3 has a cent regflee r%lﬁgnc?in%&g%igolﬂaf@fg% tfoﬁdgmpé’i“ E%é'ﬁﬁﬁ/%%%@/%tl%\? an
axi al spazi n@If rida tiitsecert r ababet bontbpeniong P ieca rassdiow apenitigs 10

are formed i @h@h%ﬂlgﬂh@ﬁ%nw | &l &H‘{.’ﬁﬂ‘%ﬁ%gmi al line, disposed

in an evenly distribute nner, for the air onnection 5 of the
interior space of the nouthpiece associated with the bottom opening 9 to
the surroundiwhgs. tiNienithglénhal ers Inds AAt Uge USenhe t heuRBYLERRRECE Bsi S
covered over by a screwc 11. For this purpose, the, 10 nouthpiece 3 is
provi ded on f:ﬁ%egﬁt er” 1t gﬁ%l ANl TEW t F*Bn Téxt ertal FRRF e &F TIPS i [

i nt eractls wi mpughpiipter Balis threadddd of the capetlliathedlatwerldl wporki on of
the screwc Hi Si i nt . Qv.e
air-inflow oégn%%ggg%%lo? k{t}%e&&r}gjithp‘?%ggkégégggcg %e%cqgglgﬁaﬁqe 1%‘0%%?%%?, t he
annul ar end FREBaBf %hi f |Hrer gppotti ofhef theesaiewwapidl afsdleoni ng

up agai nst achewsicag QLol_rt(i:@rﬁ?ifﬂ_s@ng[ QPel | iMdBhIBNPAREadhe sheyging? 1S

subdi vi ded transv% sely in relation"tp 20 _the housing axis x by & carrier
14 secured tB8VEhe " PRn&dtr-1nflow openings 10 of the mouthpiece 3 in
15 the closure position, the annular end face of this
lateral portion of the screw cap 11 alsc coming up

against a housing portion in a stop-limited manner.

The housing 2 is subdivided transversely in relation to
20 the housing axis x by a carrier 14 gecured to the inner
wall of the housing at the level of the transition from
the housing to the mouthpiece 3. An upper housing
portion with respect to the carrier 14 and a lower
portion, associated with the counter-face 5, are
25 accordingly obtained, said lower portion being passed
through centrally by a supporting tube 15, which
extends in the axial direction and on which the carrier
14 1is seated. A moisture-absorbing material 16 is
accommodated in the annular space thereby created in
30 the lower housing portion. Furthermore, thig annular
space 17 1s in communication with the c¢ylindrical
interior space of the mouthpiece 3 via a replenishing
flow opening 18, which is formed in the region of the
mouthpiece bottom 8, and with the surroundings via the

35 air-inflow openings 10.

The disk-shaped, gsolid carrier 14 has a <central

receptacle 19, in which a sealing element 20 consisting



wal | of the housing at the level of the transition from the housing to the
nout hpi ece 3. An upper housing portion with respect to the carrier 14 and
a lower portion, associated with the counter-face 5, are 25 accordingly

obt ai ned, sai ortion being passed through centr al by a
supporting ttﬁ“’g)@ofsr?/]v% extends in the axial di re‘%‘fTW%\%Wz%S%?'%h t he

carrier 14 is seated. A npoisture-absorbing material 16 is accomobdated in

t he annul ar syface ttt‘tedsﬂbcypﬂagai@d rizaﬂ:é’@laihe iower cheysi n@h@@”é@é‘lmg
Furthernore, this space_17 is in _co nication with the

cylindrical - SHATEATor Rate ot HA nBaERBFEE6Ca Wi 47 TEpIGHISH Mf 1 ow
openi ng 18, whiugh itthd ocaedien tiHe akgdobedhat heuppmetdpi bee neetrisonyB8, and

with the sur di r nings 10. The di sk-shaped,
ERYR0LR9S (WA et A fad N, 21088 | &

solid carrier 14 has a entra recepta in"which a sealing el enent
20 consi sting W2007/ 104698 - 15 - PCT/ EP2007/ 052178 of a thernoplastic

material is frikt Qéjeairﬁhé o Qbefﬁ%ﬂt p:?f%vsl'dte% I pitne a{r?CQQEaCéfovéW in

t he manner of _a t e carrler 14 al so i supported by neans of
this sealing® Bf’tgﬁgh ' on"Ehe  t ubR @l@%e%"g%ﬁ b & ehents SRt

provi ded wit Acansai r:L:rf | pwlaehannaelo 24hewWaixghs i 8 alnldgnﬁ@l gsubstankidaldry
straight ac I ation to.the axis x and is, continued both si des,
respecti vel y£§g§3|ér1llg&?e%1 GG ATe Car T ePAT6 1% %ﬂﬁo&?b e%?v SHamat 21

t her ef odd exiéndShen ahe fs'hcnbe ofianhelsedl i ngeskéneat 2 subh thatorid
passes  throyghet her caifd egeﬁlﬁg féfcfisnt NS centicll ORERI NG 9 pfoddie

nout hpi ece bottom 8, to form an I'n the opEom
with respect “RECYHER $E8I iGRFTIS | kheRf FOr (e @Y ¢EBWE a@ﬁ’@lﬂlm? 9

continues, wifhthes mdldgsisest beBtvhdeNi Ng asrhakrasaihecupper portion of
the hOUSing f@aEhESé%%o§§tebél%@%tﬁ%ﬁ“éﬁt&4regpect to the sealing
15 element 20, the air flow channel 21 continues, with its
cross-section widening, as far as the upper portion of
the housing that is cut off by the carrier 14. The
corresponding channel opening 23 is formed on the wide
face of the carrier 14 facing the wupper housging
20 portion, this channel opening 23 also being covered by

a filter element 24.

The air flow channel 21 is consequently subdivided into
a channel portion on the mouthpiece side and a portion
25 on the housing side. In the latter, the filter-covered
channel opening 23 is formed. Also disposed in this
portion is a replenishing flow opening 25, which lies
opposite the channel opening 23 and forms a 1link
between the portion of the air flow channel 21 on the
30 housing side and the annular space 17 formed on the
underside of the carrier 14. This replenishing flow
opening 25 is covered over by an air inlet wvalve 26,
which is set up in such a way that the replenishing
flow opening 25 is only opened when there is an air
35 flow from the annular space 17 through the air flow
channel 21 in the direction of the wupper housing
portion. In the opposite direction of air flow, the

valve 26 closes this replenishing flow opening 25.



correspondi ng channel opening 23 is formed on the wide face of the carrier
14 facing the upper housing 20 portion, this channel opening 23 al so being
covered by a filter elenment 24. The air flow channel 21 is consequently

subdi vi ded i portion on the nouthpiece_side and ortion 25
on the housiﬁgﬁgvggﬁﬂﬁ%ﬂﬁ%e latter, the %?Ifer-cover%ﬁTg%%%%QV?Bg%ﬁVﬁg 23
is formed. Also disposed in this portion is a replenishing fl ow opening
25, which lies opposite the channel opening 23 and forns a |ink between

t he portion t he. ai o] nnel,21.on the 30 housing.side ,and e
annul ar spacgﬁT5 %?n%éggn%%%ggmﬁh éfs%ﬁewﬁé%rﬁy% r?W@gle.%%ﬁFé £
repl eni shi ng fFle6w copeni pgeRsons cdovehed nowehbyecan 3 r innlpirvatvea 26
which is set igp £ReS ; t t pl eni.shi fLow ni.Rg is
only opened mhen,the%gﬁfgngﬁ%gi?@%% F%%%ﬁ?%%nﬁ?%g@gﬁnu%grE§g§c8%17@§%rough
the air f1 owPlhdfelfoP N e WPrekPisncof -t FeTugpatamsssi nge pbFegon. I n
t he oppositeddiamecikironcef eahe fioveride M&e 2F ckasesmbhtsphepkent shing
fIOM/openingcéér %D%% 7/ 104698 - 1 7 PCT/ ERP2007/ 052178 The air f| ow
channel 21 i$§° hadebuch st 8F PREAYhetC f F&& cFOs&Meedty oh1BF St hghe

mout hpi ece 3¢diemepart icll dhe iaiit hélpegicmmoiel helseattiingh elarertr 20s and of
the 5 portio lNg: t h Lece i nst ance, .the fre di ter of
t he interiorﬁggggg o?ﬁtﬁknggggﬁgﬁgce %nﬁg%frgééoﬁégtéﬁﬁﬁg%in§¥8py rE%;eten to
thirty tihesSepéingi grerentof2d Her dilke f dovechanneb 2t hewipsmilrat t®rom s

formed in a tapermagABIOEE, diaPar tifulal f&e%&bﬁe 49 seal icriﬂuei&é?ﬁt 20
in the direcéion of ﬁhe qgening 9 on the nouthpiece side, in the region of
an obl i quel y2CHBURANEL 1 ySEXERAGPHG POFEFBR, tBOF oFPA™ bz Z1%%Ak e Lethannel .

15 The seal i ogapheirent 20 nerges in one piece, of the sane material, into
a funnel -shaped storage chanber 27 that
15 The sealing element 20 merges in one piece, of the same
material, into a funnel-shaped storage chamber 27 that
iz facing the upper housing portion and has a cross-
section widening upward, that is to say in the
direction of the housing opening at the end face. The
20 storage chamber wall 28 correspondingly also consists
of a thermoplastic elastomer or some other rubber-like

material.,

The free end of the storage chamber 27 of a widened
25 diameter is held by a holder 29, which is aligned
transversely in relation to the inhaler axis x and is
secured to the carrier 14 encleosing the lower end of
the storage chamber 27 by means of supports 30, the
supports extending toc the sides of the storage chamber
30 27 and being disposed opposite one another. The axial
distance between the ends of the storage chamber is

accordingly fixed.

The upper free end of the storage chamber 27 is held in
35 the holder 29 in a sealing manner, for instance in the
exemplary embodiment represented ig clamped in between
a radially outer holding ring 31 and a radially inner,

plug-like holding porticn 32.



is facing the upper housing portion and has a cross- section w dening
upward, that is to say in the direction of the housing opening at the end
face. The 20 storage chanmber wall 28 correspondingly also consists of a

t her mopl asti c_el ast pner or sone other rubber-like material. The free end

of the storad®<Haet*eP of a wi dened 25 di aneter FETAEROBY/ @5 RbT fler 29,

which is aligned transversely in relation to the inhaler axis x and is
secured to the carrier 14 enclosing the | ower end of the storage chanber

27 by neans upports 30, the suypports extending to the sjides of the

st or age chan%%¥330”§7t%%dsE@Fﬁaedfiﬁﬂgﬁﬁfdﬁbo%?t@ LAOtARt  PIfehki al

di st ance bet wedms ttzheeengl3, ofwititeh stier apet ehaabercd sheacioiiay! yrf i xed. The
upper free e f .t . er 27.1s held in__35 th older 29 in a
seal i ng nann%%P% gﬁﬁﬁﬁ% g%%%ﬁF% ebfé%gﬁ% d?§ g%%o%?ﬁ%ﬁ?egegFgggﬁfed IS

cl anped i between a radially outer holding ring 31 and a radially inner,

pl ug-11i ke holedi:ngrRer t i 9Po 321 o¥E00 104698, - 7 - RCT/ EB20074 052178, Kept
in the storage chanber is a mcroni zed powdery substance 33, which is

i ntended to BESHAFalSETIR LN >hppdft PSR MBS chEHel By LABERS W aehel
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osi ng chanbers, 34. ar.e pravide r instance three in_ the first

enbodi nent tﬁgfhinggﬁﬁggiﬁQ3.fT%§ 9@%3@%5 Qﬁ&haﬁ8§PﬁgOghéﬁﬁﬁt%ﬁf%efines
t he anodift ofespbstamedy L0 bespedtimestadto be delivered. The dosing
chanbers 34 are fornmed as cross-holes 35 of a rod 36, which is forned as a

flat rod and extends centrally along the axis x. Here, the cross-holes 35
15 pass throtgf €RE1RTdersinke Nl 34 sarfadesmsid tde ¢rass-hodes6 25t el | atter

al so havi ng &n rJDS$sSEGHIQM Ais formed as a flat rod and extends
centrally along the axis x. Here, the crogs-holes 35

15 pass through the wide-side wall suxfaces of the flat

rod 36, the latter alsc having in cross-gection a
width/length ratio of 1:5 to 1:20. In the exemplary

embodiment represented, a flat rod thickness of
approximately 0.5 mm is chosen, with a length measured

20 transvergely thereto of approximately 2 to 3.5 wmm. The
cross-holes 35 are chosen in their diameter such that a

dogsing chamber 34 respectively formed thereby receives

an amount of substance of from 0.05 mg to 0.1 mg.

25 The rod 36 with the dosing chambers 34 passes through
the storage chamber 27 centrally in the direction of
extent of the axis =x. At the foot of the storage
chamber 27, the rod 36 also passes through the sealing
element 20 while c¢rossing the air £flow channel 21

30 formed in the latter; as a result of this
configuration, closure of the air flow channel 21 is

initially achieved by means of the rod 36.

In the opposite direction from this, the rod 36 extends
35 beyond the storage chamber 27, while passing through
the holder 29 defining the storage chamber 27. Disposed
in the region where it passes through the holder 29 is
a further sealing element 37, which like the sgealing



width/length ratio of 1:5 to 1:20. In the exenplary enbodi nent

represented, a flat rod thickness of approximately 0.5 mmis chosen, with
a length nmeasured 20 transversely thereto of approximately 3 to 3.5 mm The
cross-holes 35 _are chosen in their dianmeter such that a dosing chanber 34
respect i vel y"PEPRed 10h& Eby recei ves “artarount of SEHERZA BF0F30M 0. 05
ng to 0.1 ng. 25 The rod 36 with the dosing chanbers 34 passes through the
storage chambgem2htcent rial Inhd nedde gegeshi 88 0he exbealyeOf-HAdaxis x. At

the foot of the _storage chapber 27 e rod 36 al so _passes through the
sealing el e%ﬁ? 20 \%ﬂ?e] es%Jf‘g;(s)%‘?%gth% §i 9 oif cHanAel 191190 in the
| atter; as awhésal taof the s sacenf itguwat senlickhosuhe ofonde ailafl awechannel

21 is initiglLky.achiey by neans of the rod 36. In the opposite direction
fromthis, %e rgg gG eg ghds 35 beyond the storage chanber 27, while

passi ng tthrough the holder 29 defining the storage chanber 27. Di sposed

in the regi opnWaer eihic passesditronghothe thol dep, 29,1 s Qcéb'f&*ﬂﬁ% seal i ng
el ement 37, MQICh | i ke the Sealing W2007/104698 - _ 18 - PCI/EP2007/ 052178
el enent 20 i ¢ hECPOECEPEGIGRof 11 e S bRage RSN ST GRRELEH St R

surfaces of dhepsedd36nenadteiPithg reymer  andhivhefatmthespamed iaparseal i ng

the zones th I passed t hrough. In an initial position of the inhaler

1 accordi ng ?% gFﬁgtﬁgﬁrggénPg?i|¥9é%%5ngetfet %Péﬁﬁ? Y hafdrdtaa

di sposedConectaf the thé Sttherranposhtionetly ispaded lapert thardebdt itdwe t 0 one

another in the,} I Ludipal- ext e St i.n the
259 w&}uﬁ%g@ﬁdég b§0§g§§b€£§ﬁ88 bhb%g%%ce

| ower third of the storage chanber , surroan e stored substance
33. The spaé?%g of the dosing chanbers 34 fromone another 15
substantially corresponds approximately to the di aneter

The spacing of the dosing chambers 34 from one another
15 substantially corresponds approximately to the diameter

of a cross-hole 35 forming a dosing chamber 34.

The free end of the rod 36, protruding upward above the
storage chamber 27, 1s provided with & driver 38

20 similar to the head of a mushrocom. This is held by drag
arms 39, which are formed onto the undergide of the
actuating button 4 and have a length that corresponds
approximately to twice the length of the driver 28 in
the direction of extent of the axis x. In this way, an

25 inactive displacement is created between the tip of the
driver 38 that is facing the actuating button 4 and the
driving face 40 that corresponds to the tip and is on
the underside of the actuating button 4.

30 The actuating button 4, extending substantially
transversely in relation to the inhaler axis x, merges
into a cylindrical portion that is formed
concentrically in relation to the axis x and has a cup-
shaped wall 41, which enters the housing 2 with its

35 opening facing down. The outside diameter of the wall
41 is correspondingly adapted to the inside diameter of
the cylindrical portion 6 of the housing. The actuating
button 4 can be pushed into the housing 2 with its wall



of a cross-hole 35 form ng a dosing chanber 34. The free end of the rod 36,
protrudi ng upward above the storage chanber 27, is provided with a driver
38 20 simlar to the head of a nushroom This is held by drag arns 39,
which are forped onto the underside of the actuating button 4 and have a

| engt h t hat E6RO8E Fids %pproxi mat el y 1 twi ce t he TENGER W74 B2 i ver 38

in the direction of extent of the axis x. In this way, an 25 inactive

di spl acenent 4i1s ﬁé@agedg\b@a@@erbﬁ he;riel pc? ithkei Gl vebrd8ohhat i scfagi ng
t he actuatln% Rutton 4 and qh rivin 40 that corresponds to the tip
and is on B aRdeFsidgs oft the® %%?u%% BaB&PPOﬁn4th§0rﬁﬁ?@ﬁﬁ%ﬁﬁl?ﬁﬁbutton

4, extendi ngpsebstamnti.al |y transversely in relation to the inhaler axis x,
nmerges into a cylindrical portion that is formed concentrically in
relation to the axis x and has a cup- shaped wall 41, which enters the
housi ng 2 wi th i treads penkthgsf asitog dovikni thhei out si 8Bedi asitierdofcahe wal |

41 is correspgndipgl y adapted heuthagl Rside (i gget Eé%%n Lhe 4 gﬁéé i fded cal

portion 6 of the housing. The actuating button 4 push into the

housi ng 2 wPﬁrﬁPEemH Wz@m 1‘9218981151"@9311W]/§EP299?F@§21¢@d1@111@é| ng
Igw ded by thEnQ%ifdndlabQ&lg poEidon imgd his, takidg Rhae | & e iﬂ SbORlly
imtation in_t respective e ositions. 5 To.re |ze t hi to
limtation, Yfie™ g% ?ngﬁ%%ﬂes t%g %% Soff SHETh G| Eg h88ERh %ﬁ§Qé§ﬁon of
its fred® pe$upﬁecaICﬁbrth©nwam@ duanerhlsahﬂwcoppﬂmﬁﬂvesadhalbﬁfect
i nwar d- f aci A gage a el es 43
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in the region of the out atera sur
achi eves thet%f¥%%taCBPaﬁﬁégeﬁPtﬁ@ntHe housing 2 fromtwi sting with respect
to the actuating button 4. In the region of the free end of the wall 41 of

h 1 in rotrudi ng_in he h in n
the 5 act L?rtl tgebuzt'etg{]og Ot u gfrefao etné? o?fustheg wa11a41 of the

15 actuating button protruding into the housing 23, an
annular groove 44 1is provided on the outer lateral
wall, for accommodating a piston ring 45 consisting of
an elastomer material, which comes up against the innex
wall of the cylindrical portion 6 of the housing for

20 sealing purposes.

Helping to maintain the initial position of the
actuating button according to the representation in
Figure 1 1s a helical return spring 46, which acts on

25 the underside of the actuating butten 4 and, while
surrounding the rod 36 and the drag arms 39 of the
actuating button 4, is supported at the other end on
the holder 29 forming the termination at the head of
the storage chamber 27. This initial position ig

30 defined by the guide lugs 42 coming up against the
lower end of the grooves 43 on the actuating button,
the driver 38 on the rod also assuming its maximum
distance from the driving face 40 of the actuating
button 4 in this initial position.

35
Extending intc the displacement path of the wall 41 of
the actuating button are wedge-shaped disengaging

projections 47 with upwardly facing run-on slopes 61 of



annul ar. groove 44 is provided on the outer lateral wall, for accommodati ng
a piston ring 45 consisting of an elastoner material, which comes up
agai nst the inner wall of the cylindrical portion 6 of the housing for 20

seal i ng purpo to maintain the initial p03|t

actuati ng butﬂfygi?oa??e&&p 9%39 to the represéhtation in Pqﬂ ?eOQL7}%5%11Fh%I i cal
return spring 46, which acts on 25 the underside of the act uating button 4
and, while subraitghegribellod c¥poad t hendr ag ar w138 ofnt hae agté@ting

button 4, is sgpported at the ot her gnd on _the hol d$ i? formn éoj;

term nation 8Pt he $&ad of 2% he'&F or AR chdifbery 27X 2 hAd Lini tjlré"l'aqb ¥ tion
is 30 defi negrbygrukiengui ‘dteruags pd@cmxm Ag . upl'lagae nstrutche4 ¢l owarowintedf t he
grooves 43 op;the ged u Bkﬂgtb g ike ‘A"x'e4gf5 %?;ﬁe é&exho‘ifeaiascglﬁsum ng

its maxi num di stance romth r|V|ngface actuatin utton 4
in this itnitfal Po3i EPROTES EXP erfthimy i o thike P s@eacéfeneupht HIBEt t he

wal | 41 of theyacatltet 0¥ Ui t 8D af @ Wedgepshaped: i, sSengagi NgreProjLet i ons
47 with upvvardl%l‘gegm run-on sl opes 61 o]fD W)2007/ 104698 - 20 -

PCT/ EP2007/ 083% dF SfetHRPANSP oBPodEdna 8L 48, SHTEHET nOPhe G ee
end regi on ahoifiexf Got:hsaa:r rlys riaditetd yf drwads €l a cpietinae mgdghrlustplmreces
48. These arps ﬁ \%t h the thru% eces ééesarf |rt| Qned in
relation 5 to ? e supporats 30 carryl ng ol Eer Eé §G&h that trrhe are
of fset By oOra@iplar vinewrdlheyf aeemal ebutSeegr dgacder the eﬁpp@etswms means

of a carri er6@net<tendhom%13nt h,qtevt s bp tltteat%;mf;% éeE'cESH' %ﬂdd@% in

plan view The arms 49 and the thrust pieces radi al Iy

i nwardly facthgy afilisty Facééa%ljtﬁ the j20E 360 @x ainl‘?e’pl BROVi éw, or
in a cross-setdiéopisibrgdgh drherehalersd, mpecsllehglo, ardeatatdiisiance
froma faces 50 are positioned such that they are facing the
15 wide-side faces of the rod 36, the abutting faces 50

also being respectively formed in a planar manner.

Particularly the arms 49, also particularly the
articulating regicns 51 on the carrier in the form of a
20 circular ring, are chosen with respect to material
selection and/or with respect to material thickness so
as to allow radially inward pivoting in the direction
of the axis x about the articulating regions 51. The
resilient properties of the plastics material chosen
25 are used for the automatic return of the arms 49 into

the original position.

The length of the arms 49, measured in the axial
direction, 1is chosen such that the thrust pileces 48

30 provided at the ends extend approximately at the level
of the lower third of the storage chamber 27.

The inhaler 1 functions as follows:

35 By applying pressure (represented by the arrow P) to
the actuating button 4, the latter is lowered into the
housing 2 along the axis x in a slidingly displaced

manner., The housing 2 and, as a result of the sealing



w de-si.de face of the rod 36. Accordingly, the abutting faces 50 are
positioned such that they are facing the 15 wi de-side faces of the rod 36,
the abutting faces 50 also being respectively forned in a planar manner.

Particularly r - also particularly the artj i egi.o 51 on
the carrier W%B?ﬁg/ggﬁéggf a 20 circula ]Ting, are ék&gg?%éﬁﬁJQ%gﬁﬂit to

material selection and/or with respect to material thickness so as to
al | ow radi al by mmwar=d gfi vioihé ngiksnohhe idig ect | obheotupha idod saotwboitig t he

articul ating .ons, 5 h ' propertie f. t.he plasti. teria
chosen 25 argﬁgggg ?%r%?ﬂg %uf%ﬁﬁﬁ%%§%%§uéﬁpof§gﬁgd§5n§ﬂ499Pn%%l%éhg?
ori gi nal posPPPBRLIVFherlBngiteoiuihe & mbwdt nepsupred ihet e tadtaing

direction, iguehesenssugh thalydhes t hristepi eegs 48nad@aAkRVi dgd athd he
ends extend gEErOXLnately at the level of the lower third of the storage

chanber 27. URRRAPerPYtFoRctd ons YT oonsNe35t BF1 B pl v PEIPr éd¥ur e
(represent edpbytbheaaesnow P) to the actuating button 4, the latter is

| owered into the housing 2 along the axis x in a slidingly displaced
manner. The housing 2 and, as a result of the sealing W2007/ 104698 - 21 -
PCT/ EP2007/ 0%1Z8veby mBatdeofccrseict ophe | dgwdBariheosepehitk @ fadthuat i ng

button 4 for nRL e -al r, cylinder: N \whi : LfLve-a
pressure 15 bor T inag e ack uat "ng Barer Y T Sler et Rerd Tt

under si d€ of2¥ReIASVRRPURYT AFMBR toh Bhe| plag @t tHee i e déacrorfs thife
pi ston area.wibreaverzhif tike goUv$8eal e, dgwnvgrc: SVeaERy oethe
actuating bqﬁto 4 gge %isen a i& groLgctLons 47 ar e %0 acged upaon by
nmeans of the1§5§% 48=the tond aﬁ% %? t REVRAPI4P S Het® i T BF 0 PdEPW h a
corr espondi nghdexek icubhicdhgl eadsidres ahl i avattepituaitidry of ishacarered9
about the af&ft?ﬁ'é?t i 5 ggi nguﬂ: at?ft Q',%lbsu,t t 99@4 ti:ﬁrlllggverpe;geces 48
15 pivot radially inward about a radius in relation to the
articulating regions 51, with the storage chamber wall
28 being made to curve inward intc the filling position
B according to the repregentation in Figure 2, in which
the abutting faces 50 come into parallel alignment with
20 one another and with the wide-side faces of the rod 36,
in which position, with the respective portions of the
storage chamber wall inbetween, portions of substance
are pressed into the dosgsing chambers 34. The subsgtance
that is present on both sides of the dosing chamber
25 openings in the initial position of the inhaler 1 is
forced into the cross-holes 35 by means of the storage
chamber wall 28 and the thrust pieces 48 acting on the
latter, after which the substance 1is held of its own
accord in the dosing chambers 34, in particular in the

30 case of a micronized powder substance.

The inward curving of the storage chamber wall 28 for
pressing the substance into the dosing chambers 34 is
assisted by the positive air pressure in the
35 compressed-alr cylinder D that builds up in the course

of this process.



further. As a result of this, the thrust pieces 48 15 pivot radially inward
about a radius in relation to the articulating regions 51, with the

storage chamber wall 28 being nmade to curve inward into the fiIIing
position the representatlon in Figure 2 in

abutting fac@?ggaqégﬁé fit o par al | el allj%nent mnth?ﬂ?(ﬁﬁQQQVtQEﬁrH%d W th
the w de-side faces of the rod 36, in which position, wth the respective

portions of Uhellsmea@eam@hﬂram@éfsimew@emlm@at ic@ﬂ@l@t@qbstme are

dint h nb 34. t t hat t bot h
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t he substance is held ts own accord int sin cha ers 34,
particul & iAftkBE §Qsé§§eQQaW?Qﬁ%ﬁﬁﬁﬁ%e@h%o@HéYl§ﬁb BERCED THEY ﬂward

curving of therstarage tqlr@n’aﬁae%hkieZ%ﬂ‘ Of he PE@ESIORY ddife SUPStaRGedNt 0 the
dosi ng chanbers 4.is si st gﬁgy18£ ositive air pressu&gﬁ ncﬁre 35
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filled conpl e 36 remains inits initial position, this being
attrlbutablegégu%%lﬁgn%% ?ge glsplacenent provided in the region of the
drag ar#§ 39. Only after this filling 5 of the dosing chanbers does the

driving facer40chhated\s-od OfFEG O t@@wﬁ'@gﬂis'r%% Oég_éﬁfa@%éﬁe GQFR ,Up
agai nst the grlver 38_on the end, of the rod, ag the rod 36 along in
the further d O sptBkendht 1oy tﬁEamQEFﬁatlﬁéebuﬁﬂéﬁe@ FO51R% he

course of thilsamloswward rod-désptasepedond t entof ildidgwak it hendosiing
Chanbers’tr%ﬁé&lchanggflgg which until then is closed in a slide-
15 like manner by the closed, solid end portion of the rod

36, which makes it possible for the pressure to build

up. When a dosing chamber 34 reaches the air flow

channel 21 (emptying position E), the wvalve created in

this way is briefly opened. The cross-hole 35 forming

20 the dosing chamber 34 becomes part of the air flow
channel 21. The built-up positive air pressure causes

the apportioned substance to be abruptly blown out from

the dosing chamber to inject this portion wvia the air

ocutlet 22 into the mouthpiece 3, which latter is

25 enclosed by lips during actuation of the inhaler 1 in

such a way that the air-inflow openings 10 are not

covered. By inhaling, ambient air is sucked in via

these air-inflow openings 10, this being supplemented

with the injected cloud of apportioned substance.

30
In a way corresponding to the arrangement represented
in the exemplary embodiment of three dosing chambers 34
provided one after the other, very rapid expulsion of
the substance ©portions takes ©place, respectively
35 boosted for a short time by compressed air, 1in

dependence on the speed of the downward displacement of

the actuating button 4.



chanbers 34 successively cone into line with the air flow channel 21
which until then is closed in a slide 15 |Ii ke manner by the closed, solid
end portion of the rod 36, which nakes it possible for the pressure to
build up. Wien a _dosing chanber 34 reaches the air flow channel 21
(enmptyi ng poSPEL8A/E ?6gﬁe val ve createdin this w&FWERA% AP Hphed.
The cross-hole 35 formng 20 the dosing chanber 34 becones part of the air

flow phangethJtheTh@obwslBt - Eﬁ&i tcj{dbkf?m@éfdp'a@a?wra%e@@hh%eh S chhe fhrer;eb
apportioned substance to be abrupt own out . from the dosj.ng chanber to
inject this po tPgn%gﬁarFﬁbé313£ﬁﬁﬁé%ﬁg2§OVﬂtbntﬁgenﬁﬁﬂ i E0d5 A ch

| atter is 25eehekesedebynkeps cdusivegcactfuaticomuofpditeinnhalles 15in  such a
way that the air-inflow openings 10 are not covered. By inhaling, anbient
air is sucked in via these air-inflow openings 10, this being suppl enented
wi th the?5i nj Eeeednel muk Wiiappoit ithredcubst Bhgebuddom 4 way eeremeshondi ng

to the arrangenent rBRRseNedri RolRGexenpl &I s &ithodi ment af; wdiriee dosing

chanbers 34 Fégvided one after the other, very rapid expulsion of th
n

e
subst ance pof Ipgked  pldeks ASspeEfrGER] 35 boest edUEER A 4HDréZime by
conpressed atoming ugepesdense ahd hepspeedhafighergdpwreatidndi spl acement of
t he actuatiﬁgr%géégn4§. yg%oggl 04698 - %3 -, PCT/ EP2007/ 052178 %n %he
course of t ownward di'sp ac&ment, VhEDE (™ e RESF 1 h8Y r od' 36 é?tending
down i nlfhe aixialadi erdt Fane et s e i Merodrtispagetohtihg dupponrt i ng

tube 15. 5 Thenend ositiencef chbe.ackuatl og huiton 4. as yj ewed in the

direction of downward di splacenent, is I'ikewise stop-limted. This is
effected by the guide lugs 42 coning up against the upper peripheral
region of the, gboo0vege43 dgyieriacd i pe¥btiPet Remu@and/ OEcbyctihg blueeoko
annul ar end fac% of {he wal |_ 41 of_ the actuating button N
4, he latter automatically returns into the initial
15 position together with the dragged-along rod 36, as a
result of the spring force that has built up. This is
accompanied by release of the arms 49 comprising the
thrust pieces 48, which on account of the sgpring
characteristics of the material chosen also accordingly

20 pivot back into their original position.

In the course of the vreturn displacement of the
actuating button 4 and the accompanying enlargement of
the volume of the compressed-~air cylinder D,
25 replenishing air is sucked in. This takes place via the
replenishing flow openings 18 and 25, with the
moigture-~absorbing material 16 being flowed through,

when the air inlet valve 26 is correspondingly opened.

300 As a resgult of the funnel-shaped configuration of the
storage chamber 7, the substance i1is automatically
replenished by material slipping down when the external
load acting on the storage chamber wall 28 by means of
the thrust pieces 48 is no Jlonger exerted, such

35 replenishment of the substance also being assisted by
flexing caused by influencing of the storage chamber

wall 28 by inward curving.



com ng up against the surface of the carrier 14. By no | onger applying
pressure to the actuating button 4, the latter autonmatically returns into
the initial 15 position together with the dragged-al ong rod 36, as a

result of th ri force that has built up. This is cconpani ed b
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of the spring characteristics of the material chosen also accordingly 20
pi vot back i mtiaht heie Ofx@icpalipoSidfi Ofhd N dienGOus SenDfidde i Limy

di spl acenent _of the. actuati button 4 and the acconpanyin nl argenment of
t he vol ume OP%tO gr%c%r?ﬁr 88 d-leer S[&(?Irﬁﬁ(?ercqﬁm%rréglfer?lpﬁior‘?%l it $5°%ucked
in. This takestpl aces veacepsionepbenicdki ngofiponenpeniings d8nand 925ndv t h
the noisturepabserbing.matepigal,, 16, bei 511%1?1- t ir
inlet valve 26 is co?r egpond?nglly ob@ie&?p%%gﬁécaﬁ%%iu %?E’\?‘ﬁ% %@

f unnel - stapedE8AETgUr-at iBnPeF tifelasgt dhegerehabmer and the ubstanides i s

aut omati cal | yuteepl enished dne neterial skippingadownWien ddie external

| oad acti ng t he storage, chanber V\$|| 28 by nmeans_of _the thrust pieces
48 i's no IonggfB &Xert'ed,  stich 185 REP ‘é?l‘?@hrfré’yﬁf“ F Phassipst SREEH Sy being

assi sted by mblrexi mrtauseddyy | nbro@acedg dfrdrhe st oragedchaiertiowml | 28
by inward c I : 2007 4698 - 24 - PCT/ EP2007/052178 W th t.he
exception o%%hggéﬁyﬁe%&é h]g?/gng%énflyi n%fs%r Sﬁgrstlisé:s Oa%ds?ﬁ% &t orrlarqgled
chanber 127, bprpbhak| ynadlesoialn t hnt iéiexcepspent of hcheveonponentdwitth ar ns

49 and thrust Rigees14fakaviing SRrinpgcharacteristics, the 5 inhaler 1, in
particul ar the housing and the actuating button 4 with the wall 41 as well

as the holder 29 with the carrier 14, is produced froma plastics

material, noDie patditcidar!ytpeoduteskiesm a righdsphasti csfopat eyral . The

rod 36 may also consjst of such a rigid 10.plastics material. In this

r espect , ho:%%%@?m%pkOd also congelvg%le in an em oé&ment or
15 mnasal inhalation such as that represented for example

in Figure 12.

According to the representation in Figure 12, in an
embodiment for mnasal inhalation the discharge or
20 expulsion region is directed obliguely upward with
respect to the vertical axis x, therefore including an
angle in relation to the longitudinal axis x of
approximately 45°., For this purpose, the housing 2 is
provided with a nose tube 65, which is covered over by
25 a screw cap 11 when the inhaler 1 is not in use in a
way corresponding to the embodiment previously

described.

The nose tube 65 is adapted in its longitudinal extent

30 and its outside diameter for being introduced into a
nasal opening. Centrally in the longitudinal extent of
the nose tube 65, the latter is passed through by a
discharge channel 66. Opening out into the latter is an
end channel portion 67 of the air flow channel 21, the

35 free end 68 of which is placed in relation to the free
end 69 of the nose tube 65 such that it is set back,
accordingly set back axially with respect to the axis
of the body ©f the nogse tube.



of a netal material is preferred. In addition, the inhaler 1, designed for
oral treatnent, is also conceivable in an enbodi nent for 15 nasal

i nhal ation such as that represented for exanple in Figure 12. According to
t he represent at i on)z n Figure 12, in an enbodi nent for nasal inhalation the

di scharge or ¥ region is dirdtted obli quidy BRRA Y %2 h7¥ espect

to the vertical axis x therefore including an angle in relation to the
| ongi tudi nal axis x of approximately 45. For this purpose t he housing 2
is provided with a nose tube 65, which is _covered over 25 a screw cap
11 when the iFhafer?Y i gOHB?SPHH%Bg. nFa Shey %6?‘?@@66%%@ tBet mese
enbodi ment previeousd yordeser i dets dlfe inosepbube @ﬂﬂ@qeﬁﬁa@tedw Maditse

| ongi t udi nal ﬁﬁ%nt HSQe?EQI%}%S %ut de d| arﬁé{ l&?’t ren%)xe%ﬁng i nt roduce{? into

a nasal open| ntra ongl %t héFose T ube
65, the I-‘attehapeeeasste:dfttWDqu byafaso di sghande chanhel B&EE Opigni nigs out

into the latheretsean &t ghaenpel ,peLtizon f ai channel 21,
the 35 free end668eof which'is Pl acg |ﬁ reilﬁt;?rlﬁ)ont:gg tﬁ'rergférsg\e&l end 69 of

the nose tub8C631gHEn dHat LLevi Sheameadackl. &ddér dimghyd sel-agackvimxial |y
with respectthe thex:sos®fsédeibedysofrddig-d0sey t!al? ro%%ﬁ@yli}gofkﬁ% - 25

- PCT/ EP2007/052178 . .ln r ondln to the nt of the nose
t ube 65 or t{%glg i & #‘ l}efpt%j&yot altﬁg%e‘ar% aﬁeSEbPE i Won to
t he | ongitt udthahnaxi £ 1x, wm@mm&maannebzpmetud)heG%oast&@Lmetteﬁcds csfich
that it is ggéeghﬁdcgglnbg%ebé upwar ¢.fromthe cross-directed straight air

fl ow channel g face while the free cross-section is reduced
by approximtely one third with respect to the cross-section of the air

flow 10 changel ddkpoiireh ahbowsm@ ARZghe1! it confi gur atdPneRE nose
tukbe 65 in an obliquely upwardly directed manner with

15 respect to the housing axis x, handling of the inhaler

1 with an alignment of the housing 2 along the housing

axis x which is as a whole approximately wvertical can

be achieved for nasal inhalation.

20 In Figures 10 and 11, a second embodiment is

repregented, for an inhaler 1 with dosage setting.

A ring-like setting device 52 1is provided, surrounding
the housing 2 in the upper peripheral region that is
25 facing the actuating button 4., The setting ring 62 of
said device can be turned in stepwise manner coaxially
in relation to the axis x about the this axis, for
example over four rotation-latching stages for setting
five different dosages.
30
On the inner lateral surface, the annular setting
device 52 is provided with stepped bodies 53, which are
disposed in a diametrically opposed manner and are
formed such that they pass through windows 54 of the

35 housing 2 in a radially inwardly protruding manner.

Each stepped beody 53 is provided with abutment faces 55

that are ocffset in relation to one another in a stepped



the end. channel portion 67. By disposing the end channel portion 67 and the
nose tube 65 in an obliquely upwardly directed nmanner with 15 respect to
t he housing axis x, handling of the inhaler 1 with an alignnent of the

housi ng 2 al t he housing axis x which is as a whol e, appr oxi mat el
vertical can é)ogc/t}i%él\t}l%}agnf or nasal inhal‘tion. 20 15 %%7/1‘?)5%1%@11, a
second enbodinent is represented, for an inhaler 1 with dosage setting. A

ring-like Sﬁtntainrmgrdevi’he Suriise pr oxfi ?edepswimmdic@grdgmg{mstag chéhn t he
upper perip eqgion i 5 facing the actuati uttgn 4. The
s o e Ren T B TPt T h St B S8R Ar IS al 1 y

setting ring (

in relation £a8ceke xi snkenbott wikd thiss a%bs thbdr awxadpbpoeedr ifow
rotation-|atehi-pgspbagesdhyr SBbhdddiddve differam desages. d he
i nner |ateral surfg)ce, tt%}eg);nnul ar selt ta% né’ é;g\;?{:e 52 Is provi%ge)dqv%nlth

st epped bbdi BELE5, Aafiar urdpsfosell Fhea W kbhetdi ca 1S opposed armner
and are forgeddsachr hedrtdeyopassgihr pueh twondonws; B4-efst Be o35 thausing 2

inaradially_inwardly protrudin nner. Each, st ed_body 53 is provided
with abut msn¥]D %esSlQé % alfh%rggag?é’gt Gh¢ rcé‘frﬁa%‘?cg’gf?%1038¥§ﬁ8f‘hér 9 a
st epped W20017¢ 10469811926 andPCHEP2007¢ 0520948 frromer twhhe imgrberiwf step

faces corresponds-to.thennypher of -dosage setting possibilities. These
abut ment face§195% i nteract i t%ﬁm] ug25' 56 that are disposed in a
correspdidi ngly diametrically opposed manner on the 5 outer lateral surface

of the wall dd. athesa 1a9s ar erugui dede i B CORLEIPONdLRGLYAPASI 14 ORGL

grooves 57 on the inner _ side of 'the wall of the Cylindrical portion 6 of
the housi ng RHH2PE PeFLREEF 1PPoMT il i3 43 TN r BYpERR o COREShOWSi ng 2.
10 against the abutment face 55 of the stepped body 53

that has been turned into the displacement path of the
15 lug 55, whereby the displacing movement of the
actuating button 4 is stopped.

This is also accompanied by the displacement of the rod
36, which in this exemplary embodiment is provided with

20 five dosing chambers 34 disposed one after the other,
being stop-limited, as a result of which the number of
dosing chambers 34 that can be brought into the
emptying position E can be preselected in dependence on
the setting by means of the step abutments.

25
In a way corresponding to the preselection by means of
the setting device 52, for example only two dosing
chambers 34 or only the first dosing chamber 34 can be
connected to the air flow channel 21 and blown out by

30 means of applying compressed air when the inhaler 1 1is
actuated. In a further setting, for example all the
dosing chambers 34, thus five dosing chambers 34 in the
embodiment represented, can be successively brought to
the air flow channel 21 and their substance portions

35 fired out rather like a salvo.

Figures 13 to 19 show an inhaler 1 in a further

embodiment, formed initially according to the first



On actuation, a lug face 58 facing downward in the pushing-in direction of
the actuating button 4 conmes up against the abutnent face 55 of the
stepped body 53 that has been turned into the displacement path of the 15

| ug 56, wher i spl aci ng novenent of the actuati button 4 is

st opped. Thi§8¥9%§?%g “&cConpani ed by thé dlsplaceneﬁf?Jgh%RQWwﬂﬁz%ﬁf whi ch
in this exenplary enbodinent is provided with 20 five dosing chanbers 34
di sposed oneeabbainthe eihemn heingishpeli nhhedndasiag esWHar@fswhicch the

nunber of dosin cha ers 34 that_can be brought jn

position E ca% b preséf cte%ofh depehdentt dn agﬁL sé?%%ﬁatbggneéﬁgaof t he
st ep abut nenisha2stinna wayocessespondangied th@upreseHEC$ioddﬂﬁxmmms of
the setting dexhegsisg, for sxam das! ngc GRRIRST Sodd on only the

first dosing chanmber 34 can nnecteé e alr channel 21 and
bl own out® byPBBtREahBIof2kiff yERG é@ﬂﬁﬁé&ﬁe@aathuﬁheﬁstﬁéspnmﬂnﬁctﬂﬁs

actuated. | nu@déﬂﬁéa@h sethé ng,toIpDr sxanplie al hethetidesi nguehanbers 34,
thus five dosin nbers ﬁ he enbodi nent represénted, can be

successivelys%?gﬂ@ﬁ pg t aﬂloﬁﬁ@ﬁanﬁ@l ANLEFAAHEAT i<t afde
portions 35ifived ®»étofather rbidkeea sal vo. Figures 13 to 19 show an
inhaler 1 in a further enbodinent, fornmed initially according to the first
W2007/ 104698 - 27 - PCT/ EP2007/052178 enbodi nent as an oral inhaler. An

i ndexi ngOnmechami smdrxcing presviedddn f 8P regbstent hgland donpicaséng arhe

i nhal ation proeesses Galdded-qutandhis Lpdexi nﬂlngeeﬁam #ML LB 155 dijgposed
in the actuating putton 4 5 rotrudlngpabove the housi'ng 2, thus is also

directly ufFhehih thHe286p=sf vhéhaéttGatitdgBdd ofeel Surroundi ng the
drag arnms 39 interacting with the driver 38 of the rod 36.

The scale ring 72 is disposed in the manner of a sleeve
15 directly underneath the actuating top, so also
concentrically in relation to the housing axis x. The
peripheral wall of the scale ring is located in a
radial widening of the wall 41 of the actuating button
4, and is correspondingly secured in this radial
20 receptacle 73 of the wall 41 so as to allow turning
about the housing axis x. On the outer lateral surface,
the scale ring 72 is provided with a scale 74 that is
not represented any more specifically, for example has
such a scale printed on it. This scale 64 can be geen
25 through a window 75 that is provided in the wall in a
transitional region from the wall 41 to the top of the

actuating button 4.

On the inner lateral surface of the scale ring 72, the
30 ring 1s provided with radially inwardly protruding
driving projections 76 centrally in terms of the
vertical extent. A multiplicity of such driving
projections 76, such as for example a number that
corresponds £o the maximum number of inhalation
35 activations, are provided, maintaining even spacings in
relation to one another when considered over the
circumference. In the exemplary embodiment represented,

on the other hand, a far smaller number has been



10 -The i ndexi ng nmechani sm 70 substantially conprises an indexing wheel 71

and a scale ring 72, which is in positive engagenent with the indexing

wheel 71. The scale ring 72 is disposed in the manner of a sleeve 15

directly underngggz the actuating top, so also <concentrically, in relation
i

to the housiﬂa2 1R45%he peri pheral WAl I~ of the SEAVERRRT/i% 4dcated in

a radial wdening of the wall 41 of the actuating button 4, and is
correspondi nghyssgcungd-d n thes wadi ah 2hiecephac! ecdBeofritde wal lisAl so
as to aIIOM/égggénga abou% t he houshp axi s _X. .t he ggtﬁr Iateﬁgl

surface, therstal'e®HPhy S0V Tded Wi RRCASSEAPB® 74°%t K& SSs PIRGE
represent ed anyanbtepspdeidbivcambynefror exanpl e has such a scale printed on

it. This scale 64 can be seen 25 through a window 75 that is provided in
the wall in a transitional region fromthe wall 41 to the top of the

actuatin§ buf®®n depinge Thwrel |4k edditsifFdtate With héhesal e WilNg 82, the
30 ring is pyeyidedivhth Tadiad] | ¥ iﬁ&@iﬁ'ﬂ/e@?méﬁ@éc{ﬂﬂngdﬁﬂéﬁm,prth%Cti ons
76 centrally,i@ terns gf éﬂe vertical extent. ﬁ mu t%plicit% of such
driving profeetiohd P6eSduch? abef88 QM ECBF hihbEPYERAS L8PPEspdnds to
t he maxi mum auhdeofofroitahdlcat ionaBSgaetli vatineve rsane piovidedrioai nicai ni ng
even spacin in .at 1 ne_anot her. when consi dered, oy
circunferengiééI%OPﬁggéxgﬁ%f§F§’ewgégﬁhé%'l%e rg§5% g ,Jl%ntﬁée%ﬁgﬁéﬁ hand,
a far si8l| etehiumdrér bivast reeArWI20Q7/104698C 1028 -76RCTIIEP2@OA/0521 18

chosen. Her &rdfiad@YihNsWohePuthe $eake W% %k 521 dbb¥en7al 0ng by, means
of the projections 76 takes place in a steépped-down nmanner. The _i ndexi ng

wheel 71 inte} abesdwPrh R e #i8Gi AG D] BEF0RE TOUNH RPoIF VLY
engagi ng mamgigiidedowndeddrg wheekopl dxei per akatia@nald Yoovah! engbout an
axi s of rcne%gég}&af%égﬂgﬁaéégnsversely inrelation to
15
The indexing wheel 71 1is gubstantially formed as a
single-thread worm shaft 79, with a wvolute pitch, which
is adapted to the spacing of two adjacent driving
projections 76 in the circumferential direction. When
20 congldered in its axial direction, the worm shaft 79 is
provided with such a length that, considered
substantially as a whole, two to three volute portionsg
are obtained. The vresgpectively associated driving
projecticon 76 enters between the flanks of the wvolute
25 at the axial level of the indexing wheel 71. When the
worm shaft 79 is rotationally displaced about the axis
y, a displacement cf the held driving projection 76 in
the horizontal direction, that 1is to say transversely
in zrelation to the housing axis x, correspondingly

30 takes place.

The peripheral edge running arocund the end face of the
volute 1is prefiled in the manner of saw teeth, each
tooth 80 having a steep flank, oriented approximately
35 on a radius, and, to the rear thereof, a shallcow flank,
falling to the next-following tooth 80. In the
exemplary embodiment represented, nine teeth 80 are

formed over the circumference in the cross-section



t he housing axis x, which axis y extends in the plane 10 defined by the
driving projections 76. The axis y is provided in structural terns by an
axi al body 77, which is held on both sides at the ends in nmounting arnms 78

hangi ng down_fr t t of the actuating button and r ot rudj ng i nward.
15 The indexﬁﬁ&g&hégﬁ4?%%is substanti al Ivy’ fornmed asPﬁﬁ'ﬁaﬁﬂ%l4%§%57 Wor m
shaft 79, with a volute pitch, which is adapted to the spacing of two

adj acent dri vhegugpr ojiect iaasxibg nwhde: cimcunigf entdcddtidi aeebi ainthen 20

considered in.i axial, direction, the wormshaft. 79 is rovi ded with such
a length tha?}m%gﬁép Sgedsugﬁbgﬁﬁ%?iaﬂwvaésgfqﬁﬁﬂﬁieéwmg4%?%%%&5?%%ﬂute
portions ar&-.ebt aimetdhe Thé ipespeadt i wel ghassociated dhievitngetipr 60ecti on 76
enters betwe t n f: £he svol . the [ vel t

i ndexi ng mhegﬁ?7gslgkgnb?ﬁglc%b?ﬁ¥gﬁﬁ Slz eﬁélﬁgtgﬁéoﬁgfkﬁ ?ﬁsgﬁace about
the axis® y,2a@]@FspFaceiemteof Rhethend dil viber prepeeli o®rre 99t 1qThe

hori zontal dhreeti®nAglyhatchs te diahsecsel ye1hAkkel st i ot difte
housi ng axi s Xy corresgondinglg 0 taﬁgzgplace. Th%ggfrip eral edge
runni ng ar ouh@the BRA-FSEE of %t Re V6 §% Y 6 i9¥Eh R Franner of saw
teeth, each tooth 80 having a steep flank, oriented approximately 35 on a

radi us, and, eafr, t. | Low, f| ank alling.to
next-follomﬁ%%gt%§§ﬁ58%pI4¥§{%gc%gg%%ﬁaﬁy%%ﬁgﬁﬁfﬁ%n%lé%%?egght%@?q% ne
teeth 880ar ehas ot nelihevérerhengi mamiar eridec nceheideves- pegrildel to

W2007/ 1046981e 2%ix RGT/EFRAOTL05317% thEoughethed ndexi g whelh tl, said
teeth al so bein di nensi oned such t hat, when consi dered transversely,

i.e. in the =Fi GAMSY of "t hBCadcEUAt1ME £BEL POIGIGM She TRSRFPE % i on
lie in linewith the tieeldxifty okhtbe 51adj acentdtwolwh Bclpokbire® siodnds

hori zont al ;gégection. the

roxXimately to width measured in the game

15 direction of the indexing wheel 71.

The counting finger 81 is rooted in the circular-ring-
form carrier that carries the arms 42 of the thrust
pieces 48, and extends upward in the manner of a rod,
20 in parallel alignment with the housing axis x, in the
direction of the indexing wheel 71, which is vertically
at a distance from it in the initial position according
to the representation 1in Figure 13, while the
previously described actuating portion 82 forming a tip

25 is formed at the end.

The vertical distance between the actuating portion 82
of the counting finger 81 and the steep flank to be
actuated of a radially inwardly facing tooth 80 of the
30 indexing wheel 71 is chosen to correspond to the
displacement of the actuating button 4 from the initial
position in Figure 13 to the transfer position of the
medicament from the filled dosing chamber 34 into the
air flow channel 21 according to the representation in
35 Figure 5 oxr Figure 6. Accordingly, the indexing
mechanism 70 1s only actuated, that is to say advanced
by one position, when, in the course of the downward
displacement of the actuating button 4, first the



Accordingly, the respective tooth flanks of adjacent volute portions are
al so aligned in a common plane. The teeth 80 interact with a counting
finger 81, which 10 has in the free end regi on, when consi dered paral | el

to the axis y of the indexi,ng wheel 71 in the
actuating en %89? ghég%l nteracting w {bh the i ndeflcﬁd%bﬁ%@eq%} 52]a & dt h
whi ch corresponds approximately to the width neasured in the same 15
direction of fiheéingdexi m@evwmeilrﬂ_:;l chidmbeosnt & ngsf i::ageliealoiu$ rgotwed, i n t he

circular-ring ftq{em E%{rggi @age a£§| feﬁlé haef@EEO t%g of th 111:sl:thmpl eces

48, and exten S upwar e manner of & rod parajr i gnirent
with the hou@@ﬁ@wéxﬁs dispkpadiesnidi odct Lha (ﬁcttttﬁatmEjemrtgoume@l The whi ch

is verticallyloptng-diLst ange fg%@égufél the erreldal fAositipn acdqﬁr,ﬂggﬁg to
t he repr esentftl on in Figure , pr evi ously described actuating

portion 82 B ‘Pr‘i"i"nﬁgaOPFpOfZSt]?% forkBy a‘%hi‘%e%%d”THe? vefpieHrddi sttance
bet ween t he ﬁl@éuahyngeaeﬁ:&b@ﬂ Szuﬁhéﬂqeﬂ@mr@gdispggbeﬁénend)ft hereSt eep

flank to be actuted rad dy.f C|ng th 80 of th 30

ndexi ng whear - 71 mgc%élggr?nto c%i’d@ % 0“PR&"9d n?

:atct U)a(.ltl %g butten r4gfioom ¢ he tigi ta ik fﬁxosn tq:lmammaal FQg%?etﬂ:@om@ht Iwél:tiofxansf er
position of e sppdiganent; f 1 ﬂ)l@ dgﬁltngssgaalr;‘bgéu]’;é LRt QL the air

fl ow channel 21 accorgl ng to taﬁﬁl& epresenta tiohin ure 5 or gure 6.
Accor di hl y, 2 hePTaeeRF AgthrEchas Smid iw onlelécfuat:bﬁr tfﬁéfttllcélltldf say

advanced byionewPesiyi 0Rd reberd | nadhga ol Se QlshhedaMards  the
di spl acerrent of the aclauatl ng button 4, fjrst the W2007/104698 - 30 -

PCT/ EP2007/ GBHFE* 14 | LFRGSof tPheadd%‘?tr?gth‘?%Joerdsl%%ﬁ%e%%ﬁ‘h &F ol oy way
of the thrusingieces 4Beaid aitey tdad, twiddh f segyhent . dowwastadilspl-acenent

gLrLB? actugling, butl on . #1601 WY1 9uh aLE PLESSuLg Leaylied fior the
15 possible for the actuating portion 82 to slide off when
the actuating button 4 is displaced back into the
initial ©position. A retaining finger 83, which
protrudes down from the top of the actuating button 4,
lies opposite the actuating portion 82 and acts on a
20 tooth 80, prevents the indexing wheel 71 from turning
back counter to the predetermined direction ¢f counting

displacement.

The inhaler may contain various medicaments and/or

25 kiocactive substances for jinhalation.

Any desired active therapeutic or diagnostic substance

may e chosen as the bicactive substance, for example

from the group comprising antiallergics,
30 bronchodilatators, bronchoconstrictors, pulmonary
surfactants, analgetics, antibiotics, leukotriene

inhibitors or antagonists, anticholinergics, mast cell

inhibitors, antihistamines, antiphlogistics,
antineoplastics, anasthetics, antituberculotics,
35 contrast agents, active cardiovascular substances,

enzymes, steroids, genetic material, viral vectors,
antisense strand reagents, proteins and peptides and

combinations of these substances.



5 bl owi ng-out of the dosing chanmbers 34 is achieved. In the way described,
further downward di splacenent of the actuating button 4 brings the dosing
chanbers 34 into the region of the air flow channel 21, through which the

subst ance 'SWSB %}54@ gwn out as a re%;il t of the #%ﬁggzﬁ;q?@$2%;§at has

built up. Thi's er vertlcally downwardly direc
di spl acenent of the button 4 leads to a rotational displacenent of the
i ndexi ng wheel 71 by one toot h segment. The shall ovv- ri sing tooth fl anks

provided at kheqpeat make 48 Pssi bl Lor, Lhe, pctyating porilon £2 to

slide of f when Fﬁe actua utton dIS aced imitial
position. A #efarfing f‘F‘ﬁge‘Fh%3 thhptmbt r@lﬁestltd@vaaftr@mt hean ofpeof t he

actuating butioned, 4i&s opposite the AcCt Ugldiag HQld on E%I%r&(} Rfilifa ON
nts the indexi ng wheel’ 71 from t urni'ng ack counter to

20 tooth 80, lﬂfr eye
the predet er’it ABYT1 r eELPER OBF Couritihg S 'spl abBRERPL Th§a|1ﬁﬁ‘éle€|0]na
contain vari f)hstﬁéﬁlﬂ@ﬁﬁen@&o@ﬂdﬁﬁrte 25 i ©behd vga SURST a@@@&o&ﬂbﬁarmza,l atl on.

Any desired i rap utic < i a i ¢ substance en as
thg bi oact i v]ggéﬂ% angé ﬁgr Y &HHI e q:f %]Tﬁgf% ‘?o%gcﬁﬁggﬁs?:ﬁﬁ S

antiall ergi d@edwmohchodi Isactcmtms blcmwh@dqzrtatre «ctorsflpulimodae, surf
act ant s, anq})&%égﬁld@ntlﬁ ie%a[fap{ée dl C{ya{ttcgs %?I %qu%g;gr@l sts,

antlchollner‘q% |tors anti hi st dam nes, phl ogi sti cs,
ant i neopPast {ReIespRSTReEES, féﬁt”lqtt%ér]dul oftiee®utag. ignt r§§ﬂfbal§@ﬁtl§1e active
car di ovasculmlﬁa@@; a@a%uta@n@ay%sse saﬁamsqi@fa&@etf@n@@é@mal 3 -vizral
vectors, (t%)sh Cﬁg str% reagents, grotebns an pe tldes and,
combi nat i ons p¥3ncksl  W2EH7PE &6‘@@ ) SR =R 052178
Exanpl es of Mpexi {3 c{4rack clapEphsnyil i btbikgh ethe 1) @almlgﬂrne according to the
descr'pt'OnéHlﬁgﬁéﬁ¥ﬁ£n%r%@nhggrochloride. All the afcrementioned

15 compounds may be in a free basic form or in the form of

pharmaceutical salts according to pharmaceutical

practice.

Combinations of medicaments may also be used, such as

20 for example formoterol/budesonide; formoterol/
fluticasone; formoterol/mometasone; salmeterocl/
fluticasone; formoterol/tiotropium salts; zafirlucast/
formoterol, zafirlucast/budescnide; montelucast/
formotercl; montelucast/budesconide; loratadine/

25 montelucast and loratadine/zafirlucast.

Further possible combinations are, inter alia,
tiotropium and fluticasone, tiotropium and budesonide,
tiotropium and mometasone, mometasone and salmeterol,
30 formoterol and rofleponide, salmetercl and budesonide,
salmeterol and rofleponide as well as tiotropium and

rofleponide.

All features disclosed are {in themselves) pertinent to
35 the invention. The digclosure content of the
associated/accompanying priority documents {(copy of the
prior patent application) is also hereby incorporated
in full in the disclosure of the application, including



filled are, inter alia, nonetasone, ipratropium5 bromde, tiotropiumand
salts thereof, salneterol, fluticasone propionate, becl onethasone
di propionate, reproterol, clenbuterol, rofleponide and salts thereof,

nedocrom |, I [ | ycate, flunisql,ide, bude i de,. faqrnoterql
fumarate dih@gggpgyggggggcort 10 (budésggide and fo?ﬁﬁygﬁgﬁpg/ggggﬂﬁﬁline,
terbutaline sulfate, sal butanol base and sulfate, fenoterol, 3-[2-

(4- hydr oxy- 2Eoxo0- 8k 1, Babenzet hifazalnceaydgwithyham el tures of these

N[ 2-[2-(4- yl)e et hyl ) pr e sulf m de. and hydrochl ori de.
Al'l the afo?§%£%$?gﬁgdthgﬂgéﬁ%oégd§%%3§3%%%4% 5'%g%gh%é§%é'forn1or in the
formof pharmaceutical salts according to pharnmaceutical practice.

Combi nati ons of nedicanments may al so be used, such as 20 for exanple

f ornot er ol / budesoni de; fornmoterol/ fluticasone; fornoterol/nonetasone;
salnmeterol/ fluticasone; fornoterol/tiotropiumsalts; zafirlucast/
fornmoterol, zafirlucast/budesoni de; nontelucast/ fornoterol;

nont el ucast / budesoni de; | oratadine/ 25 nontelucast and

| orat adi ne/ zafirlucast. Further possible conbinations are, inter alia,
tiotropiumand fluticasone, tiotropiumand budesonide, tiotropium and
nonet asone, nonetasone and sal neterol, 30 fornoterol and rofl eponide,

sal neterol and budesoni de, salneterol and rofl eponide as well as
tiotropiumand rofleponide. Al features disclosed are (in thensel ves)
pertinent to 35 the invention. The disclosure content of the

associ at ed/ acconpanying priority docunents (copy of the prior patent
application) is also hereby incorporated in full in the disclosure of the
application, including W2007/104698 - 32 - PCIT/EP2007/052178 for the

pur pose of incorporating features of these docunents in clains of the
present application.



W2007/ 104698 - 33 - PCT/ EP2007/052178 CLAIMS 1. Inhaler (1) for powdery
substances (33), in particular nedical substances, with a substance 5
storage chamber (27) and a dosing chanber (34), which receives a defined

anount of thﬁoggg?tﬁ%% is formed as a cross- hol eg(n&z?%%qoﬁyo%l(%& and

. 9@. . L= 33 :
can be displ ace omafilling position™(B) into posi t1on
(E), in which enptying 10 position (E) the dosing chanber (34) is |ocated
in an air fbw¥Bannel (21), characterized in that at |east part of the
storage chanmber wall (28) is displaced in the direction of the rod (36)
when the inhaler (133 is actuated. 15 2. Inhaler according to claim]l,
characteri zetl:i M2R#Ha®r when t hEOFnh&terdqy | substtamcss t hé3 5t or dde

chamber wal | (28a€onsiishirngnentbael Ysobspahtky of ighasti ¢ Apffhile IS
made to curve in the directiaon 20 of the rod (éG%, 3. Inhaler a(ccgrdlngto
one or nore of thepFetedi T ai'e Jor 2PA partfeEtaY LEBiihg Pheret o,

characterized i whizt tleeecdtversage cedriber wahduhl8R25ths made thoceyrve, at
| east in the regi.on e osi oles,. untilL.it_ abuts ai t he rod
gl fgt:m%ir&n a%j § rlgfo@g—ehdle (5%% OJ‘Za %ed’iong é?%} an%

(36). 4. Inhaler according to one or nore of e pre nms or in
particul ar accortithgbeheligilacedd Ehamact ef i kedngn pdwtt itdre (Bharaiteur vi ng

is achieved or assiahpd AKhAn @b&iPLEssuUr@ cushiign Hhaty is, #ityin'ép when
the inhaler is actuated. "5. “Inhaler according to one or nore of the
precedi h§ 35 cBaSE- i AEpatttcdlering cehanhgrt Herdet obs tnaraglediized by

thrust pieces (48) d0r fthew nwaithelcurying ehathe rsharage thaphet wal |

(28). v®2007/10%%%§ﬂ5 %%1% PSE/EE§30149§§§§§ chamber wall (28)

is
displaced in the direction of the rod (36) when the
inhaler (1) is actuated.
15
2. Inhaler according to c¢laim 1, characterized in
that, when the inhaler (1) ig actuated, the storage
chamber wall (28) consisting entirely or partly of
elastic material ig made to curve in the direction

20 of the rod (36).

3. Inhaler according to one or more of the preceding
claims or in particular according thereto,
characterized in that the storage chamber wall (28)

25 is made to curve, at least in the region of the

dosing holes, until it abuts against the rod (36).

4. Inhaler according to one or more of the preceding
claims or in particular according thereto,
30 characterized in that the inward curving is
achieved or assisted by an air pressure cushion

that is built up when the inhaler is actuated.

5. Inhaler according to one or more of the preceding
35 claims or in particular according thereto,
characterized by thrust pieces (48) for the inwaxd

curving of the storage chamber wall (28).



6: Inhaler according to one or nore of the preceding clains or in
particul ar according thereto, characterized by an inactive displ acenent
between the inhaler actuating button (4) and the rod (36) 5 with the

effect that | rvijag of the stora _chanber of
outer thr usthg?g@gé%(ﬁ%g% t akes pl ace bggore t he rog@d(ﬂfép?% 50%?@%; ong.
10 7. Inhaler according to one or nore of the preceding clainms or in

parti cul ar aécortiiingl ¢heretcmrdichar act emiezest i notrkatot hehthrusteguliseges (48)
are provided wth,j (89), ich ting f . 50) i lie
parallel to the wi]%iérﬁlgsvisdesg/al | 15 sﬁ??gggag%&t hegfgg)i?%éj)g(i n tthnvgreyef ul'ly
pivoted-in posithFreterhecthriist api eteact48y. Blsphmeteenhcdmtadian) to one
or nore of the precedinpgies! aéé‘@ue%iﬁg? RRittigUl af) ageer dijg tharete) 20
characteri zed by anhac%uatl ng button (4) which protrudes at the head of the
i nhal er Mousi ng {2y ©B&n e itspHiatled BYar As U Hetr Af spPPng (469 and,
after a short | nacdmver dvaplacenent bypushiass t be 10t e 36hrbetord ddesand

pi vots the thrus i ece 48) in 25.the direction of the rod (36) .by nmeans
of run-on slopeéé1 61)Ct.aL é.slrﬁ%f%er abcectgc?%ei ngtcrfeo one orﬁ3 re "o t%ﬁlé{
preceding claimsi®rgin particular according thereto, 30 characterized in
that, with displacenent of the actuating button (4) in the inhaler housing
(2), a _positive air pressure is built up, which proceeds to blow out the

subst an¢@ (33) DY HT aBEREHEIBT TheCRBd 36T At @t hehai PTRCEEERannel

(21). 35 10. Inhalsimaccaosi ngid o ©icapse of abherpregedi Reerela ms or
nparticular aceording thergt 9y ERALAHS T 280.0¢ 2Dighast i f, ) SLgn ring
provided with jaws (60}, which have abutting faces
(50} which 1lie parallel to the wide-side wall
15 surface of the rod (36) in the fully pivoted-in

position of the thrust pieces (48).

8. Inhaler according to one or more of the preceding
claims or in particular according thereto,

20 characterized by an actuating button (4) which
protrudes at the head of the inhaler housing (2},

can be displaced against a return spring (46) and,

after a short inactive displacement, pushes the rod

(36) before it and pivots the thrust pieces (48) in

25 the direction of the rod (36) by means of run-on

slopes (61).

9. Inhaler according to one or more of the preceding

claims or in particulaxr according thereto,
30 characterized in that, with displacement of the
actuating button (4) in the inhaler housing (2), a

positive air pressure is built up, which proceeds
to blow out the substance (32) by displacement of
the rod (36) into the air flow channel (21).
35
10. Imhaler according to one or more of the preceding
claims or in particular according thereto,

characterized by an elastic piston ring (45) at the



W)2007/ 104698 - 35 - PCT/ EP2007/052178 inward end region of the cup-shaped
wall (41) of the actuating button (4), the outer housing of the inhaler
(2) forming with its inner wall the pressure cylinder (D) for this piston

ring (45). 5 ccording to one_or nore of _th recedin cl ai ms
or in particd%%%0¢i2§§§é%§ t heret o, chgfacferized i%CTEQPZ?ﬂ%9059178
cross-section of the rod (36) closes the air outlet. 10 12. Inhaler
accordi ng to oneiowanor eendl twyjprrecedi e ckaprshakad PaLLi cuwiar of
accordi ng theret cterized an . air inlet valv 26)  bet t he
ai r-outl et cIosigaepg$gg£%§ﬁﬁ%h§uﬁgégiHS%Spégge ?3¥SEC§1 dﬁ?ﬁﬁﬁyfﬁge
storage chanber @(2Fplex3. {hhal éprmdoor diwigh o bhe ornnmere ofalhe phecedi ng
clainms or in partieular r:q t her r i Z y etting
device (52) for %0 g??éfﬁ?ﬁ?ﬁgk?%é Qﬁngggjg% 05?%%@% aﬁgggs(?gij that can
be brough% into the enptying position (E). 14. Inhaler (1) for powdery
subst ances (33)., thRalpar ticsbadim@dicealosubst-aneas it hra sphstancey 25

st orage chanber é%?é and a_dosi.ng chanber (.34), mhich%éeceives a defined
amount of the subsfafte, s f&PnedF§§‘éc%96§%-mﬁQ§? A1DF RO ¥36) and

can be di spl acedchpoaréaefiilzleidngiiposh& i onheB)crad ©- sant 2opt yifng lEostdd on
(E), in which enp ¥5n9ﬁ§%§%0%%%i%Hz(%QnﬁﬂﬁzdOSing chanber (34) is located

in an air flow channe ), cCcharacterized in that the rod (36) has a
nunber ofY dosi ng chanbers (34) that are located one after the other on the

rod (36), whbchrAaByeebnta®ddi@i Pt Yon@ROShET Qb AE) o onenaf tere 3831e ot her
during a dlschargf actuation and can be, K bl.own out one by one by positive
air pressure in aims or in particular according thereto,
characterized by an air inlet wvalve (26) between
the air-outlet closing point and the housing space

15 accommodating the storage chamber (27).

13. Inhaler according to one or more of the preceding

claims or in particular according thereto,
characterized by a setting device (52) for
20 determining the number of dosing chambers (34) that

can be brought into the emptying position (E).

14. Inhaler (1) for powdery substances (33}, in
particular medical substances, with a substance

25 gstorage chamber (27) and a dosing chamber (34},
which receives a defined amount of the substance,

is formed as a cross-hole (35) of a rod (36) and

can be displaced from a filling position (B) into

an emptying position (E), in which emptying
30 position (E) the dosing chamber (24) is located in
an alr flow channel (21), characterized in that the

rod (36) has a number of dosing chambers (34) that
are located one after the other on the rod (36},
which move intoc the emptying position (E) one after
35 the other during a discharge actuation and can be
blown out one by one by positive air pressure in

the air f£low channel (21).



the air .fl ow channel (21). W?2007/ 104698 - 36 - PCT/EP2007/052178 15.

I nhal er according to claim 14 or in particular according thereto,
characterized in that the rod (36) is fornmed as a flat rod 5 16. Inhal er
according to r -§¢0f the precedi cl ai ns or

accordi ng thgregtggg/l?%a%act erized by a rs?ggsttl ng ring (ﬂgg 178er of
steps for stopping the displacing novenent of the act uatl ng button (4)
after a specibi cInunber o&cqordbsgngt@hacnb@im (B4) dvaveirpaszsae@itdum;gh t he

enptyi ng posi ti ofcd&qidd- €5, GGy crt%xtozé)&‘e 1Y [Ifg%‘é ofnt
preceding clainms or In gart cul ar” accor ereto charact erl zed by
a stop lug (56) bifthesSactt@efngs Bufieh F@ | nhal er according to one

or nore of the preceding clains or in parti cuI ar according thereto, 20

characterized in_th the air flow channel (21) directed strai ght across
conti nues i n?%‘;?hag%ﬂqﬁglc)?rﬁid\ﬁﬁr dty Bpleec‘?”édg“g nhBf FERAGOH T 67) of
a snall er cross-skecimon, ahi chiendsparthinlaa nosecbublen(g65) tSuotettdat it

is set back froor’@fﬁahﬁac@é_’r{ég& gg}d (659§t19f éhle:lhg“ L}| w1t1r|1nha| er %ci,cordl ng

to one or nore recedi ng alns or inp at - accdrding thereto,
characterized b;DfanStﬁ@@m f\@rnﬁtﬁmﬁm(l@ﬁ t hasplac3ogactersgeeninvhad t he

bl owi ng-out air tﬂf@séé‘i@at§ngr§ﬁ€|@%9 (40. dthal ef %eeiéhegnmb%@eoqr nor e
of the Erecedl ng, clainms or parti cuI ar_according thereto,

char act éPi zed by%fd¥nt FH@mPFﬁéer Cs)) ab#vfig é’@sﬁ‘f‘éil nEIE‘ZPH@hrre&Fi‘ém sm
(70), the tip (SHptwofivhishsitimgerey eaches the indexi ng wheel (71)

approxi mately at the begi nning of the displacenent
17. Inhaler according to one or more of the preceding
claims or in particular according thereto,
15 characterized by a stop lug (56) on the actuating
button (4).

18. Inhaler according to one or more of the preceding
claims or in particular according thereto,
20 characterized in that the air £flow channel (21)
directed straight across continues into an
obliguely upwardly directed end channel portion
(67) of a smaller cross-sgection, which ends within
& nose tube (65) such that it is set back from the

25 free end (69) of the latter.

19. Inhaler according to one or more of the preceding
claims or in particular according thereto,
characterized by an indexing mechanism (70) that is

30 actuated when the blowing-out air pressure 1is

reached.

20. Inhaler according to one or more of the preceding

claims or in particular according thereto,

35 characterized by a counting fingexr (81) acting on
the indexing mechanism (70), the tip {(82) of which
finger reaches the indexing wheel (71)

approximately at the beginning of the displacement



W2007/ 104698 - 37

dosi ng chanbers (34)
| nhal er according to one or nore of the preceding 5 clains or in

particul ar accordin

(71) turns HO3eAré

1p

PCT/ EP2007/ 052178 of the rod (36) with the filled
into the region of the air flow channel (21). 21.

thereto, <characterized in that the indexing wheel
tA§8(72) of the indéxing mecha®CIFMFP2ZOP i/ 531 manner

of a worm wheel. 10 Iran 1862 (ex-1857): MP3310: Rieder 25 756 N2 PCT: lit,
mw, Aug 6, 2008 rtrapl8634 (36) with the filled dosing chambers

(34)

into the region of the air flow channel (21).

21. Inhaler according to one or more of the preceding

5 claims or in particular according thereto,

characterized in that the indexing wheel (71) turns

a scale ring (72) of the indexing mechanism (70) in

the manner of a worm wheel,

10

tran 1862 {ex-1857): MP3310: Rieder 25 756 N2 PCT: 1lit, mjw, Aug 6, 2008

£ranige2



