© *159159* *(@00002* PONDER | NHALER The present
invention relates to a powder inhaler, i_e. a device
for dispensing a powdered nedi canent preparat|on by
i nhal device is in particular a portable
rrul t |‘m”gmlwmm&lmﬂkw ce wthout propellant gas,
g menbler which di spenses doses
fron1a medi'danment contalner Moreover, the de- vice is

based on centripetal force for achieving a nore effec-
tive pul verization of the powdered inhal ation

such a manner that the penetration of

thmmmﬂmmummmmu into the lungs of a patient is

i mpr ovigg,and the adhesion to the upper respira- tory

passages I s reduced foPOWbEBVINHRDARpPOSSi bl e side

effects caused thereby. The adm nistering of a

powder ed nedi canment preparation by inha- lation from

an inhaler is commonly known. Miltiple-dose type
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nmet.eri-ng, menber sures .an i spenses.a unit
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294. In these devices, a series, of dosi recesses X
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of precisely the sane shep When the netering nmenber
viqss isobgsed, oPhecRbEIRgtRe- QESS ekOF RFNIATIRT 12 Mvee effec-

tidd P13 i3aRABht b@Nth8 BbU@EFENT i d Thti1e ROWERIment in such
container for being filled and thereafter to a posi-

a mamgey el &hﬁeﬁenﬁﬁﬁthﬁmu%aﬂa@uw jinto the lungs
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dosi ng recess into the inha- | ation channel )

oI STABHAISS (ife "GESESEf TABARLALY bR 1Y | Rt etie Frigwe t pEfects

cadddighatd ipchannel . These devices have the drawback
that they make overdosi ng of the medi canent possi bl e

The by a||OMAn%i th%;ﬂésggaﬁéggd medil éﬁgnlltggpara %ﬁgg by inha-

latlon from an inhaler is commonly known. Multiple-dose type

powder inhalers comprising a powder container and a metering
member which measures and dispenses a unit dose ars also known,
for example from patent publications GB 2165159, EP 0 079 -4_78,
and EP 0 166 294. In these devices, a series of dosing recesses
are notched into the surface of- a cylindrical metering member,
and the said member is disposed in a chamber of precisely the
same shape. When the metering member is rotated, the dosing re-
cesses in turn will move first to a position in alignment with
the powder container for being filled and thereafter to a posi-
tion in alignrhent with an inhalation channel, whereupon a unit
dose will fall by gravity from the dosing recess into the inha-
lation channel. Thereafter the dose of medication is inhaled
from the inhalation channel. These devices have the drawback
that they make overdosing of the medicament possible by .alloi«ving

the dispensing of a plurality of doses in succession into the



2 inhalation channel, whereby a nmultiple dose may be
drawn by one inhalation. Inhalation devices having a
netering plate novable between a filling and a
di spensing position are described e.g. in patent
publ i cati ons WD 92/10229, US 5,113, 855, US 2,587, 215,
EP O 546 996, WD 94/04210 and US 5, 161, 524. A further
exanple of prior art devicei s given in WO
. 3/,03782 . However, these. de- .vices also suffer froma
on SR R b 6y THREY Gy dTHEG . 9B 8aF BN e By dEaE By one
inha&ld®©vémng the di spensing of a plurality of doses into
the inhal ation channel. Attenpts have been nade to
lve this probl.em by using inhalers, or dispen
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i nstead, the dpse of nedication is inhaled directly
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EP Motgheshd Nty the/supi@cen®fun gyBtar,isnd . BeFietheFNExample of
neterlqg nmenber may have the shape of a cylinder, a
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in these devices, the netering nenber avlng t he .
posghabe kY aligHimdethe sdesprnying of pumdaradiconefij doses into

the 0 SRO8LC; bR & LGhagber having precisely the sane
shape. Wien the netering nenber is rotated, the dosing

re cesses will nove first to a position in_alignnment
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the respective dosing recess w | enpti ed under
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a posi- tion in alignnment with the medi cament i
SUCBORBARRERS MHELMBUWBPCBURCLERRE Tt Q ideckamberenaf| a mpgtering

memBL S0 HAYemate SMMLYhBHnaPehi¥Ieadd Qe WHaGR %Y a2 cylinder, a
powder ed medi canent possibly left in the dosing recess
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WO 92/00771 and WO 92/09322. Furthermore, in these devices, the
metering member having the shape of a cylinder, a cone or a
truncated cone is dispcsed in a chamber having precisely the
same shape. When the metering member is rotated, the dosing re-
cesses will move first to a position in alignment with the me-
dicament container for filling, and then to the inhalation chan-
nel which is shaped so that the respective dosing recess will be
emptied under the effect of the air flow being inhaled,- and
thereafter, having rotated through a full 360°, back to a posi-
tion in alignment with the medicament container. The lower sux-
face of the chamber wall may alilso have an emptying aperture from
which any powdered medicament possibly left in the dosing recess

will fall out during the said rotation.



In the rotating dispensing devices descri bed above,

the distance fromthe filling position to the

i nhal ation position is less than 900 of a circle arc.

Since the netering nmenber is, for pur- poses of

nmet ering precision, disposed within a chanber of the

sane shape, and since it has to be rotated through

360, of which at |east 270 arse usel ess for the actua

f.unc of t i nhal er, . in these devjces particles _.
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contai ner, an air chann t hrough Ich airr is
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air ¢ annel ei ng directe fitroduce the air
flowinto the bottom of the dosing recess dur- ing
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geddQMithep @0gisRY g16Ce89,e %QEQEQQ EQW{%QE :Px?'wjfer comprises a

inhaler of this prior art ocument
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OSSI ¥1 remal ni ng be ween t teri ng S
fllled with powder coming from the container, and a second posi-

tion, in which the filled dosing recess is brought into the air
channel, the powder being maintained in the recess by the sup-
port of the recess bottom, and the air channel being directed to
introduce the air flow into the bottom of the decsing recess dur-
ing inhalation whereby the powder is released directly from the
dosing recess. According to the powder inhaler of this prior art
document, the metering member is a metering strip which is dis-
posed on a flat surface and moves along said flat surface. When
moving between the £illing and the inhzlation positions, the me-
tering strip travels over an aperture for remnants, at which
time any powder possibly remaining between the metering strip

and the flat surface will fall out through the aperture. This



and the flat surface will fall out through the

aperture. This 4 powder inhaler is still not

conpletely satisfying for the fol- |ow ng reasons,

e.g. the inhaled air flowis directed longitudi- nally

relative to the netering strip. In this condition both

the deaggregation of the powder and the renoval of

t he powdered nme- dicanment fromthe nmetering strip by

the inhal.ed air flowis not fficient, Mreover, any
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agai n noves along the flat surface into the air
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. patient. Furthernore, the powder re- malining In
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A general,l hat_ the size of. nedi canment
acgpladrétr?cc s s hc'—%leﬁ{] g%ylghesprﬁtclreéﬁs, %blngEFIﬁBF?/’ othe powder re-
mainiigronssifdy thee destchposmelsinklye dperetbattoONdadtes the fric-
tiotnhebi r. desti r}]ati on,-i.e. deep into the 1lungs. The nost
etweenl the suriaces. . .
conmon et er | ng device is a so-called inhalation
aerosol which is quite readily capable of reaching the

As gptnitginepatovel,e siaertHar adobilieonwiohi abspatt ot powder in-
- Ql S, [ Sin nunber of powder jnhalers are
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{S.. M, s r c f wder inhalers.is
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inligmatercthashea prdoor lawrtge particle size. Thus, nost of
t he nedi ci ne dosage com ng out of inhalers is
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certain nedicines, can cause serious side e eéfs.lfhe
should be 1-5 microns, preferably 2-3 microns, for the best pos-—
sible penetration into their destination, i.e. deep into the
lungs. The most common metering device is a so-called inhalation
aeroscol which is guite readily capable of reaching the optimal
particle size. In addition to inhalation aerosols, an increasing
number of powder inhalers are presently in use as these offer
certain benefits, e.g. there is no need for ozone-destroying
propellants. However, a drawback of powder inhalers is that a
powdered medicament issuing from the powder inhaler has a too
large particle size. Thus, most of the medicine dosage coming
out of inhalers is retained in upper respiratory passages which,
with certain medicines, can cause serious side effects. The
medicine dosages required for different inhalation medicaments
vary considerably, the smallest being approximately 0,01 mg and

the largest 20 mg. Wnen small amounts of medicine ars metered in



medi ci ne dosages required for different inhalation
nmedi canents vary considerably, the small est being
approximately 0,01 ng and the largest 20 ng. Wen
smal | amounts of nedicine are netered in 5 powdered
form it is generally necessary to use sone adjuvant
or carrier, so that the sufficiently precise
nmeasuri ng of a dosage would ge possible with the
resent. techn tter if the dosage conprises
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formul ation of a powd I ca- nen
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r 0 a on rbul ence are capabl e of
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s 1onghalat£°n shou{d bqﬂﬁ%%ﬁ_ted with as nuch force
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fecdeEephiaéfmﬁaﬂio@art|CIeS woul d accordi ngly be nost
effective. However, a quick inhalation is difficult

pers ferin fromserious hpa and,
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tracts has™ been
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effycqiigeqrﬁgwévé‘_[c,seg'quick inhalation is difficult for a person
suffering e.g. from serious asthma and, on the other hand, a
quick inhalation increases the residue in upper respiratory
tracts. According to studies, pulverization of agglomerates is
indeed intensified but the overall benefit is marginal. Excel-
lent Pulmonary penetration in relation to the adherence of me-
dicament to the upper respiratory tracts has been achieved by
slow inhalation, corresponding to a flow rate of approximately

30 1/min or 0.5 1l/sec.

Finnish patent applicdtion No. 871000 discloses a powder inhala-
tor which has been designed in an effort to produce a clearly
defined turbulence for pulverizing agglomerations of medicine.
The centrally directed deflectors inside the device or the heli-

cal chute are explained to set the air flow in a spinning mo-



Fi nni sh patent application No. 871000 di scl oses a

powder inhala- tor which has been designed in an

effort to produce a clearly defined turbul ence for

pul veri zi ng aggl onerations of nedicine. The centrally

directed defl ectors inside the device or the heli- ca

chute are explained to set the air flowin a spinning

nm 6 tion, mhereby t he medi cé ne particles entrapped _

ad as a result. of centrifu rce,
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zation. _The devi.ce described in the cited application
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tiopis climheddncmenf thehe greowefew eld Bsst< hian thls device. The

| Si t.h - ti d .
hel 1180 GLLERIL bl e cohOEE G ol |t FE A fuing

lesandalce'nasrjfat@aicef drhea ueadSetmqoLgm:ctm petddrelieryly, the
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. t i.rcunferential tan ent Thus the centrifugal
tlctﬁor ngr%SLﬁetl g Trom the sp %%r[ f fﬁ%’%ﬁ%ﬁﬂdﬁﬁ?ﬂﬁo resis-
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C tions.. In all d ctor stru ures accordin
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3 9. SQqvent i onal  i.nhal ation rate 30-90 .1/ m
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the centr:L fugal force resulting from the spinning motion carnot
be utilized in full extent for the pulverization of accumula-
tions. In all deflector structures according to the cited appli-
cation, the particles escape from the device within a few thou-
sandths of a second when using conventional inhalation rates of
30-90 l/min, and that is a very short time for an effective pul-
verization. The residence time can be prolonged, e.g. by in—
creasing the number of helices in groove portions or the number
of separate deflector structures or the length of zigzagging air
flow channels, but this would complicate manufacturing and
cleaning and medicine residues in the actual device would in-
crease. After all, cleaning of the structures disclosed in the

cited application is difficult.



verization . The residence tine can be prol onged, e.g.
by in- creasing the nunber of helices in groove
portions or the nunber of separate deflector
structures or the length of zigzagging air flow
channel s, but this would conplicate manufacturing and
cl eaning and nedi ci ne residues in the actual device
woul d in- crease. After all, Tleaning of the
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b Ehe chanmber. FR-A-2352556 shows a cylindrical vortex
cha er closed at one end, operated by the action of

i nhal ati on and havi ng one tangen- tial air-nedi canent
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222 a powdered nme- di canent intended for ati 6n-T1s
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centrifugal force is prod uce 5 4ction
the |Gtlimdr icpowrfereleredi canent |s entrapped in a gas
flow and forced in a substantially circular or

Morelia,l onal 'lh’)é SMEVEEET §abcr Snase;  Gsuch & poveLf B%wdered me-
dica rotathginn ion_that an effective splitting of
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latiaet on dwddthahahb@hchfedO-20 éﬂﬁréﬁped in a gas flow and

forced in a substantially circular or rotationally symmetrical
space to such a powerful rotating motion that an effective
splitting of accumulations of medicine is obtained. This is ef-
fected in a rotationally symmetrical chamber whose largest in-
ternal diameter can be 20 mm. The optimum diameter of the vortex
chamber operating by the action of inhalation is 10-20 mm. TIf
the diameter is increased, the pulverization effect deteriorates
in a manner that, with a diameter of more than 30 mm, the pul-

veri zation effect is no longer significant.

From EP 0 B65 302, a further powder inhaler is known which com-
prises a medicament container for storing a dry powdered medica-
ment , & mouthpiece being covered by a removable protective cap,
and a movable dosing slide having a dosing cavity to be placed

unde rneath a funnel outlet of the medicament container for fill-



the dianmeter is increased, the pul verization effect
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Wheld@kagglnnepandﬁdadosing can be avoided, and to provide a pow-
der inhaler with an optimal pulverization of agglomerates of a

medicament tc be inhaled, respectively.

This technical problem is solved by a powder inhaler having the
features defined in claim 1. Furthermore, a deagglomerator ar-
rangement having the features of claims 59 or 75 is proposed,
which may be incorporated into such a powder inhaler without,
however, being limited to this preferred use. The dependent
claims define preferred and advantageous embodiments of the pre-

sent invention.

According to the present invention, a powder inhaler is provided
comprising a container or a powder reservoir for storing a pow-
dered medicament, a metering member having a dosing recess to be

filled with one dose of the powdered msdicament, a mouthpiece



rangenment having the features of clains 59 or 75 is

proposed, which may be incorporated into such a

powder inhaler w thout, however, being limted to

this preferred use. The dependent clains define

preferred and advant ageous enbodi nents of the pre-

sent invention. According to the present invention, a

pomder inhaler is provided aonprising a container or

powder reservair for storin pow dered
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preventing an unintentional loss of the powdered medicament con-
tained in the dosing recess. Although a manual movement of the
protective member between its closed position and its open posi-
tion is conceivable, the protective member is preferably auto-
‘matically withdrawn and moved from its closed position into its
open position upon an inhalation process, thereby enabling the
powdered medicament contained in the dosing recess to be re-
leased into the inhalation channel. Thus, the powder inhaler can
be used in a variety of orientations, sven upside down when the
user or patient is lying in a bed, for example. This is a dis-
tinctive advantage over prior art products where the dose can be

lost by a poor orientation of the device.



protective nenber between its closed position and its
open posi- tion is conceivable, the protective nenber
is preferably auto- matically w thdrawn and noved from
its closed position into its open position upon an
i nhal ati on process, thereby enabling the powdered
medi canent contained in the dosing recess to be re-
Ieased into the i nhal ati on chamnel. Thus, the powder
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by reardosef @puekan:gl anif. If the cover is closed it covers the
mouthpiece being located at the upper 'side of the casing. The
casing may also comprise an opening for a mark, for example in
the form of a flap, which shows if a dose is ready for inhala-
tion or not. In particular, this flap may disappear upon comple-

tion of an inhalation process, thereby showing that the respec-

tive dose has been taken by ths user.

The container storing the powdered medicament is preferably di-
vided up into a medicament chamber storing the powdered medica-
ment and a desiccant chamber for storing a desiccant provided

for drying out the powdered medicament contained in the medica-
ment chamber, the desiccant chamber being separated from the me-
dicament chamber by a separate permeable membrane. The perme-

ability of the membrane is different from, in particular greater

than that between either the desiccant or the medicament and the



the formof a flap, which shows if a dose is ready for
inhala- tion or not. In particular, this flap may

di sappear upon conple- tion of an inhalation process,
t hereby showi ng that the respec- tive dose has been
taken by the user. The container storing the powdered
medi canent is preferably di- vided up into a
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prc;.rPeerasollydecoluSDled to the cover such that opening of the cover
causes the slide to move from the filling position forward to
the inhalation position, and closing of the cover causes the
slide to move from the inhalation position backward to the fill-
ing position. Projections, for example in the form of bolts, may
be formed at both longitudinal sides of the slide, these projeé— '
tions engaging with profiled cam tracks being formed at the re-
spective sides of the cover. This allows that the fundamental
operating sequence of the powder inhaler is just to open the
'cover, inhale the cose, and close the cover. It is the simplest
possible operating sequence Tt o reduce training time on the one

hand and mazimize patient compliance on the other hand.

The coupling between the cover and the metering member is pref-

erably such that opening of the cover by a predetermined first



preferably coupled to the cover such that opening of

the cover causes the slide to nove fromthe filling
position forward to the inhalation position, and

cl osing of the cover causes the slide to nove from

t he i nhal ati on position backward to the fill- ing
position. Projections, for exanple in the form of

bolts, may be forned at bothz2l ongitudinal sides of
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may Hee @asesdhgaiqupowheéckni sachmeniiar in profile and has an el-
liptical cross-section, the diameter being preferably three
times the depth thereof. This enables the inhalation airflow to
scour the dosing cup effectively. The circular profile and the
ratio of depth to top area also combines the lowest variability
of filling (primarily associated with deep, narrow receptacles)
and scraping upon leaving the container (primarilv associated

with shallow, wide receptacles).

The flat surface of the metering member may be provided with a
slot so that, upon a backward moverent of the metering member
from its inhalation position to its filling position, any pow-
dered medicament pcssibly left on the flat surface of the meter-
ing member outside the dosing recess is wasted through the slot
and can fall into a waste bin being provided underneath the me-

tering member so as to catch this resilient powdered medicament.



of the fornulation upon inhalation- Therefore, the
dosing recess may be a dosing cup which is circul ar
in profile and has an el- liptical cross-section, the
di aneter being preferably three tinmes the depth
thereof. This enables the inhalation airflowto scour
the dosing cup effectively. The circular profile and
the ratio of depth to top atga al so conbi nes the
ﬁdgwest variabilit of filling (primarily associ ated
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actgetadt mgmpenbent ﬂ'i'l@n its first position into a second posi-
tion. For example, in this case, the inhalation actuated member
may pivot or rotate from its first position into its second po-
sition. Thereby, the mark of the inhalation actuated member dis-
appears and is no longer visible through the respective opening
in the casing, indicating to the user that a dose has been taken
and, thus, currently no dose is ready for inhalation. The inha-
lation actuated member, the resilient member, and the coupling

member are also arranged and constructed such that the inhala-

tion actuated member holds the coupling member, which is pref-

erably in the form of a yoke, in & first position. The coupling
member is coupled to the protective member, and preferably also

to the metering member.

When the inhalation actuated member is moved from its first po-

sition to its second position by a sufficient inhalation force



i nhal ati on actuated nenber is arranged and constructed
such that, in this condition, only a predeterm ned
i nhal ati on suction force of an user, however not
bl owi ng, can nove the inhalation actuated nenber out
fromits first position into a second posi- tion. For
exanple, in this case, the inhalation actuated nenber
may pivot or rotate fromitsifirst positioninto its
_second po- sition. Thereby, the mark of the inhal ation
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member causes the coupling member to move back from its second

position to its first position, actuates the dose counting unit.
In this regard, the dose cbunting unit may comprise a wheel ar-
rangement having a plurality of wheels being numbered onn one
side facing the opening of the casing of the powder inhaler and
being ccupled to each other by a gear arrahgement. In particu-
lar, the wheel arrangement may comprise a plurality of wheels
for displaying the numbers for a different order of megnitude,
respectively . For example, the wheel arrangement may comprise a
units wheel and a tens wheel being coupled by an idler wheel. On
the other side of at least one wheel there may be arranged a
plurality of drive teeth being arranged along the circumferen-—
tial direction of the respective wheel. The above prolonigation
of the coupling member is moved over one of these drive teeth

when the coupling member is moved from its first position to its



ing menber is returned to its filling position, and
the afore- said dose counting unit is actuated and
increnented. In particu- lar, this is effected as
foll ows: The coupling nenber may conprise a further
prol ongation, pref- erably in the formof a
cantil ever, which, when the netering nenber causes
t he coupling nmenber to nove hack fromits second
Secg a ition its. fir osition, actuates the dose
Btin
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The above mark or flag has a very useful function. It shows a
user if he has already taken a dose, thereby removing the possi-
bility of double dosing. Furthermore, only inhaled doses are
displayed by the dose counting unit. This reduces wastage and
gives the user a true indication of what has been inhaled. The
above described dose counting unit is directly driven by a clos-
ing operation of the cover. This is more reliable than using a
stored energy. However, the driving of the dose counting unit
may well be assisted by the stored energy of the resilient mem-

ber.

The inhalatiorn channel through which air is inhaled in use is

preferably designed to comprise a deagglomerator arrangement



its first position and holds it in this position, so
that the mark attached to the inhal ation actuated
menber is visible through the respective opening of
the casing again. Furthernore by these novenents the
coupling menber is again brought into en- gagenent
with the inhal ati on actuated nenber, and in particul ar
in this condition the aforesaigd arm of the coupling

nmenber is h I% bﬁ‘tﬁﬁ i nhal ati on. actuated nenber
OB 11 SR AP SR AT - CERSPNEOMHi 31 briTge E hea Preferably
rotathedalilgn HainkdtredaleoBabeMRMbOF, they 4eVAEe bftiet which
. resuned again, and the above described operation of
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he has already taken a dose, thereby renoving t
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%ni;. Thi s reduces %astage a%dyb%P§égq§§e%%%%?ea T diame
tey iinsnsion dsweaevhRastbeba nodial e edhive dbovethe deagglom-
i e nting Upk L. i S-directl riven a _
e Shg sy atton bF PHELEbySE L ¢ gt EPetdr arrange-
nente|hablrreflemabldyi agsaalieor etameeryythddowdeervottex chamber.

ri Vi the do C Lhg_unit _may well be ,
Th%sﬁs#sét]%(f%yl Oiahgqst% g?’ egggﬁgggﬁh%rf‘b?%én%%ﬁalvieen? feptantially
el bigpt 1 cRe dngisat-seictnooharhél et i@ ughr Whitdktai (ahd the inhala-
. 1 .nh [ se_l ref er abl esigned to conprise a _
tl%rga%gafengl% atjl‘dc’r pﬁ%?fgﬁagimgn?li%uf%ﬁﬁg} i STWS & ePtidn. Un adai-
tigubst aittieadnlarivadgenthal oaterimdEls &f pimef ef@btex chamber
hadot ti%p g o yggegriﬁaghvortex chanber, and an air ,
outTet whrch °hi §TaXi 4§ aff gt W THe Lvortexthe inner di-
amethaniel theclvorhak ahbhbew swi 44 o tden Mokt eXn Chaph®fed deag-
to strang,velocity gradient. The vortex
gl%ﬁéﬁ%ﬁﬁ¢|ﬁ%§%§lgﬁg%é & d of 6nm S d -< 10mMm prefera-
bly 6mm S d 5 8mm in particular about 8 mm since
Besi@er &hf afpevet desdirieadi bmathase praiverhd pobedemsinhaler of

eSS e egoBb, L2l e e TP Lo
ratgefgrabliynen powdelreindbaaet @5 whbn tHer \eantexi €haheinual
override mechanism could be incorporated intec the inhalation ac-
tuated mechanism for manually moving the protective member and
manually actuating the inhalation actuated mecharism. This would
allow users who could not generate the required flow rate for
actuating the inhalation actuated mechanism to manually release
the dose contained in the dosing recess and trigger the dose
counting unit. Furthérmore, an extra part could be added to
override the inhalation actuated dose counting wunit. This would
especially be of benefit to those people who cannot achieve the
required flow rate to operate the inhalation actuated mechanism.
Furthermore, a one-way valve could be placed in the inhalation
channel, preferably over the inlet to the deagglomerator ar-
rangement (cyclone). This could reduce any moisture blown into

the inhaler by about 50 %.



The base section of the vortex chanber may have a

substantially elliptical cross-section, while the air

outl et (and the inhala- tion channel) is preferably

circular in cross-section. In addi- tion or

alternatively, the outer walls of the vortex chanber

have the shape of arcs which are non-concentric to the

i nner di- anmeter of the vortex chanmber so as to

hieve an_i oved deag- _gl onerator functionality.
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heldBRHalls Mok easg, ai ned.in the . dosin
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the g Bve neheess efoir euhdlow ot @Heo haperate bBEition (mid-
Ahgl atd.qn act d_nmechani sm  _.Furthernore, _a one-way
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t. (cyclone) .._This could reduce any noisture
use%ﬁ%%ﬁgﬁh:ﬁégtﬁﬁ ?ﬁ%%?%?g%y about 50 17 Furthernore,

anot her neans of delivering a dose upon inhalation
The QRIVHFDE T neles ppraseet Bucintdomedrsdiveukdconspstset arespi-
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wor)pej_nput from the patient with the device being classified as

a low to medium resistance device.

In the feollowing, the present invention will be described by
means of a preferred embodiment with reference to the attached _

drawings.

Figure 1 shows a perspective outside view of a powder inhaler

according to a preferred embodiment of the present invention,

Figure 2 shows a perspective view of the powder inhaler when a

cover thereof is opened,

Figure 3 shows a top view of the powder inhaler when the cover

is opened,



held at this half-way position until an_inhal ation

actuated nechanismreleases the netering nmenber to

conplete its travel to the inhalation channel and,

hence, present the dose contained L n the dosing

recess for inhalation. The half-way position (md-

poi nt position) would have the conbi ned effect of

retaining the dose in the dogd hg recess and

protecting it fromnoisture from user exhal ation or
Flgaﬁrecﬁaﬁaewsrﬁep@eﬁﬁwtequ Néepr edet IPRveat fop-assembly o £
thed@lowdBES 16@ASLSt ent respi- rable dose values to the

patlent across a wide range of pressure drops. For

nplLe, between 30 1/mn and 90 1/mn the fine par-

FlgHr@IseESf*r gt 88, ShrbIHPeStipgl HbAUPyOpenetpae i@punting sub-

ass¥ai19SoBY tnkegsudan 4% Furthernore, this
performance only requires a low work input fromthe

patient with the device being classified as a lowto
FlgHE&Fuﬁﬁré§ﬁs§§né%“ﬁb%ﬁ&@s‘FﬁCFH@nﬁélVeﬁﬁﬁgOft?hﬁ dosing sub-
assRr@3Ient invention wll be described by neans of a
preferred enbodi ment with reference to the attached
ure 1 shows a perspective outside view of

s
Flgét‘rﬁ&v\gg ai‘"ﬁhg?ers hojt GrRsNGeCE 18N Bt eFbfe eBl @D RN et Pow der

inhefl erh@hphesgnt ddivantidlosklgure 2 shows a
perspective view of the powder inhaler when a cover

thereof is opened, Figure 3 shows a top view of the
Flgﬁ&\ﬁdg SPRHSI &r RATSPS V@oféfie vie¥pehetine mBovggyrhade

withloRMSsadpenspeats Whet eWeokoredoskngisybgassenbly o f
t he pomder i nhal er, Figures 5A and 5B shOM/perspectlve

d t b- nbly of the powd
PP e noBpg £ BRI 60 SRUuP Ly B8t SBeHFbRR A aiRsed

mechiantibe dasi Bgdside EsSAIBIgY unfkgUE eshd Apainde B rghow -,
cross-sectional side views of the powder inhaler when

FiquI}% ¢8VEholE gl %Sae:tdcial cross-sectional view of the inner con-

struction of the powder inhaler upon inhalation,

Figure 11 shows a perspective view of the inhalation actuated
mechanism and the dose counting unit of Figure 9 upon inhala —

tion,

Figure 12 shows a perspective view of the inhalation actuated
mechanism and the dose counting unit of Figure 9 after closimng

the cover of the powder inhaler,

Figure 13 shows a perspective view of a slide of the powder in-

haler,

Figure 14 shows a perspective view of the cover of the powder

inhaler,

Figure 15 shows a perspective view of z part of a casing of the

powder inhaler,



Figure 8 shows a perspective side view of the powder
i nhal er w thout side | abels when the cover is closed,
Figure 9 shows a perspective view of an inhal ation
actuated nmechanism and a dose counting unit of the
powder inhaler, Figure 10 shows a partia
cross-sectional view of the inner con- struction of
t he powder inhal er upon inhalayion, Figure 11 shows a
i i#FngFtlve view of the jnhal ation actuated mechani sm
1 SHOYE CORRET TREGIM Te Jflem Qir @ BoupbRieemaph-the powder
inHd1@®, Figure 12 shows a perspective view of the
i nhal ati on actuated mechanismand the dose counting
i qut f Fi ure %?after closing the cover of the

|S|1?FP ngquee"l?%ﬁé\ﬁs despBfspubrageenhp by Pfown in

Figmﬁgsl@a_@}mihﬁgpomder in- haler, Figure 14 shows a
perspective view of the cover of the powder i nhaler,

Fiqure 15 shows a rspective view of a part of a
Flgwyg HE 5‘?5“01"’% BU\?£%‘? A eleviof R §hide 18P R the pow-
depamnspacti ve view of a nout hpi ece of the powder

i nhal er, Figure 17 shoms a top view of the dosing

£ sub- %segbky shown in ‘gures 6A and 6B, Figure 18

+ B Sws EVSp & PRVESRA T & W%%ﬂ'léec§BFFn§e%ﬁlq¢ﬁ#;ﬁiﬁWr and
a fMent Malkelbf Rngtkthdthishovad ReESPREHLYE ¥f @he &nhalation
sc %ﬁ%ss sectional view, and a front view of an

§CafeGRaRctWat ed menber of the inhal ation actuated
mechani sm Figure 20 shows a perspective view of a

Figuret ot ishewserbee mipddiel vepaéer ofNhahebtedt i Gnediber of the
ow4%¥ 5% gerspect|ve view of a resilient nenmber of the

P aFBPfoR Tdct uat ed nechani sm

Figure 21 shows a perspective view of a resilient member of the

inhalation actuated mechanism,

Figure 22 shows a front view, a perspective view, and a rear

view of a units wheel of the dcse counting unit,

Figure 23 shows a rear view, a perspective view, and a front

view of a tens wheel of the dose counting unit,

Figure 24 shows a perspective view of an idler wheel of the dose

counting unit,

Figure 25 shows a perspective view and a side view of a coupling
member of the inhalation actuated mechanism and the dose count-

ing unit,

Figure 26 shows a perspective and schematic bottom view of a

deagglomerator arrangement (cyclone),

Figure 27 shows a cross-sectional view of the deagglomerator ar-

rangement of Figure 26, and



Figure 22 shows a front view, a perspective view, and
a rear view of a units wheel of the dcse counting
unit, Figure 23 shows a rear view, a perspective view,
and a front view of a tens wheel of the dose counting
unit, Figure 24 shows a perspective view of an idler
wheel of the dose counting unit, Figure 25 shows a
per spect ive view and a side ew of a coupling nenber

in ati o ctuat ed nechani sm and t he
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rangenment of Figure 26, and 20 Figures 28A, 28B and
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Shelilntlegar ALDGRAer 2—%@?9@9& \f@tra@i—ypéaymgammb@ry of a dose
courFl:Qd—i‘Q‘,l qfh1%0 fihec aver) sheldestribRgagide surface of the

lower shell 1 awindow4 is formed for " di spl ayi ng
nunmbers of a dose _counting unit which wll be

As ‘ifé‘sc}?er Fad Fateron AL QT e (tAReAnFPERRE gOYer 22 qdre be
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3 wth which a user can inhale a powdered nedi canen

powdgr 9 deddrerneRontAlsitde Pneke f¥pnthpideeoB the ouqutsaplece 3
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upper side of the nouthpiece 3 an opening or a
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nmout hpi ece 3 can al so be taken from Fi gure

shows a top
The structure of the lower shell 1, the integral cover 2 and the

mouthpiece 3 can also be taken from Figure 3 which shows a top
view of the powder inhaler. In Figure 3 (and in Figure 8), the
integral cover 2 is shown without side labels which are depicted
in Figures 1 and 2. These side labels prevent access to profiled
cam tracks being described later so as to protect these cam

tracks from dust etc.

Figure 14, Figure 15, and Figure 16 show perspective views of
tne integral cover 2, the lower shell 1, and the mouthpiece 3,
respectively. The lower shell 1 and the mouthpiece 3 are con-
structed such that the mouthpiece 3 can be snap-fitted onto the
lower shell 1.. From both side surfaces of the lower shell 1 pro-
jections or bolts extend which engage with respective central
openings at both side surfaces of the integral cover 2, thersby
allowing rotational movement of the integral cover 2 relative to

the lower shell 1. As can be seen from Figure 1 and Figure 2,



view of the powder inhaler. In Figure 3 (and in Figure

8) , the integral cover 2 is shown wthout side

| abel s which are depicted in Figures 1 and 2. These

side | abel s prevent access to profiled camtracks

bei ng described |later so as to protect these cam

tracks fromdust etc. Figure 14, Figure 15, and Figure

16 show perspective views of21the integral cover 2,

wer she t ut hpi ece 3,
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surfaces of the inte- gral cover 2, openings 31 having

witHhe HharesahPrfd ked qamert Eﬂ§f$ arey, %1 QJ.)G’hELgP %l'réeere are

coupl ed to si'de projections 28 e or
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sub-"assenbly is dosi ng asse
a diﬁﬁtqQﬂﬂﬁﬁngnyméﬂsf@rp@wuétédgnbm¢caumM%mtpfmhobesthaken by
+the S€cand sub-assenbly is a dose counting sub- assenbly

14 whi ch conprises an inhalation actuated nechani sm

and a dose counting unit for counting the nunber of

Fig%e‘% SOAEN AP HWECHITE. VERPYuPE Bhs Lagperbpassémizly 13.
As JAEWOfsdehs @0 R s3ub- asseAblymdBy 13 comprises a container

or a reservoir 7 .for storing a powdered medicament, the above-
mentioned slide 15 shown in Figure 13, and a deagglomerator ar-
rangement 16 to be coupled to an inhalation channel of the
mouthpiece 3. A spring 17 is clamped onto side projections of
the dosing sub-assembly 13 such that it holds the desing sub-
assembly together.

Figure 18 shows a perspective view of the spring 17. As can be

easily seen, the spring 17 comprises four resilient side spring
members, two spring members being fixed to the rear side and two
spring members being fixed to the front side of <he spring 17.

All four spring members extend in the longitudinal direction of
the spring 17 such that their free ends are arranged in a middie
portion oZ the spring 17. These spring members apply a force to

the slide 15 such that the slide 15 is continuously urged



As can be seen, the dosing sub-assenbly 13 conprises a

container o= a reservoir 7f or storing a powdered

medi canment, the above- nentioned slide 15 shown in

Figure 13, and a deaggl onerator ar- rangenent 16 to be

coupled to an inhal ati on channel of the nouthpiece 3.

A spring 17 is clanped onto side projections of the

dosi ng sub-assenbly 13 such tjpat it hol ds the dosing

sub- assenbly tqgether. Figure 18 shows a perspective
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ing canePsrICUS| Fher gewdezedagainsaneie amilef skderahspbeting the

' a . _Fr e ear, side to,the
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inhabRlti¢omebsitdioni eptdespeahy hhabeeagdicheappbiresrfangement

r for . he | on 'tudipal m ddl e_regj on of
16, o pRe e TBe R bRt EebdROhe e Beofy ERrenatho along
the| bpgotudiihaklnnddidder egobont b shé deprikbghas andeséfOthat the
' e 8 insthe form a_dosing cup, for neter- ing a _

dos%§§e§%§é%%quoﬁﬁeF§ lﬁéé?c%ﬁ%ﬁ?egnﬁg Brstr BRepbreefgide of
thetdesicpsaibramsambillyl 1Agiposhéi oNi@dEy neat bnt Des inhalation

contai ner_7_to.,an _.nhalation posjitjon undernpeath the
posﬂ%%%ﬁl%hg?%?%rtgFrgﬁﬁéﬂgnfecﬁ%g ifhet SBRAPREAY | bffeaf od under
the sépagglicnes paicbg aetrhagepxhendeéng al ong the

| ongi tudi nal mddle region of the spring 17 ensures

as iDAL.& [ r 18, is_yeki y. pressed agai nst .
° The ﬁﬁggfgggééggd ?&gégbs?%% %{mﬂ%?@%ﬁﬁ$§vi§ 7¥ %ﬂﬂ?terl“g
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i 995400885 L0ck3 BLOBBELYC! SEALEA NG W8 cooscson
shoghove, Fitchare| i6Be ThHuser vbs abide Nef efd lidingly moveable be-
tween the filling position, where the dosing recess 18 is lo-
cated underneath a dosing opening of the container 7 and faces

'~ the dosing opening, and the inhalation position, where the dos-
ing recess 18 is located undernsath and faces an inhalation
opening of the deagglomerator arrangement 16 which is in commu-
nication with an inhalation channel (to be described later) of

the mouthpiece 3.

As i1s shown in Figure 6A, the container 7 is a ccntainer with
integral desiccant. The containsr 7 comprises a medicament cham-—
ber 8 storing a powdered medicament and a desiccant chamber 9
storing a desiccant for absorbing moisture that may have entered
the medicament chamber 8. The desiccant chamber 9 is separated
from the medicament chamber 8 by a separate permeabls membrane

10. This permeablie membrane 10 is of a different permeability



menber which can be noved in the horizontal direction

froma filling position shown in Figure 6A to an
i-1--halation position shown in Figure 6B. Thus, the
slide 15 is slidingly noveabl e be- tween the filling

position, where the dosing recess 18 is |o- cated
underneath a dosi ng openi ng of the container 7 and
faces the dosing opening, ardg the inhal ation
h 50§Jtion, where the dos- ing recess 18 is | ocated
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a good seal between the medicament chamber 8 and the desiccant
chamber 9 at low product cost. Finally, the foil sealing pro-
vides a tamper—proof means of f£illing the device with the me-
dicament or drug which has a very low permeability and requires

only little product space.

As is shown in Figure 6A and Figure 6B, the medicament chamber §
has a gradually decreasing cross—section diameter from its top
to its bottom so that the medicament chamber 8 is shaped like a
funnel supporting an easier filling of the dosing recess 18
through the dosing opening formed in the bottom of the medica-

ment chamber 8.

The powder innaler shown in the drawings solves many technical

problems that may occur throughout the life cycle of the powder



stored in the separate seal ed desi ccant chanber 9.
This reduces the risk of incorrect assenbly if the
desi ccant used the same closure as the medi canent.
Moreover, the integral container 7 conprising both
t he nmedi canent chanber 8 and the desiccant cham ber 9
can be manufactured using a 2-shot noul ding. This
ensures a good seal betweenzihe nedi canment chanber 8
. d the desiccant _chanber S at Iom1groduct cost . .
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30°, from its closed position does not actuate the slide 15.

That is the first 30° of the movement of the cover 2 is slack
where no mechanism is driven. The industrial design of the pow-
der inhaler is intended to convey the correct orientation of
use., Furthermore, the coupling between the cover 2 and the slide
15 is such that the slide 15 is properly moved to its inhalation
position already a predetermined second angle, prior tc the
cover 2 being fully opened. For example, the slide 15 may be
movecd to its inhalation position alrsady when the cover 2 has
been opened by 90°. In a range of 90°-135°, e.g., there is again
free play. Therefore, the dose of the powdered medicament Ffilled
in the dosing recess 18 is correctly presented to the deagglom-
erator arrangement 16 as well as the respective inhalation chan-
nel coupled thereto, ready for inhaling, 90°-45° prior to the

cover 2 being fully open (An opening angle of 180° is considered



toits filling position again. That is to say, by
open- ing/closing the cover 2, the slide 15 is noved
substantially linearly with respect to the casing. In
particular, the profiled camtracks 31 are shaped
such that opening of the cover 2 by a predeterm ned
first angle, for exanple, by an angle of about 30 ,
fromits closed position dogs not actuate the slide
15. Th%t is t e first 30 of the mpvenent of the
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sure snauatr kale @Qfslegﬂrl(lfi bherpowy gehokrnhal ehel ﬁoh@ﬁﬁf@@éj 3 be-
to convey the correct orientation of use.
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prior to the cover elnc fu open
showangne the 98©WPQg§on$edenéﬂeﬁﬁemaiargpresentlng a fuIIy
open position of the cover) . This en- sures that the
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deptgm )T é)‘ée@ﬂaﬁ’rl)‘iﬁs the cyclonic airflow in the airway of the

deagglomerator arrangement 16 to scour the dosing cup 18 effec-

tively. The circular profile and the above-mentioned ratio of

depth to top area also combines the lowest variability of f£ill-

ing and scraping upon leaving the container 7.

During opening the slide 15 is mowved from “the filliﬁg-positién
to the inhalation position és well as after the slide 15 has
reached its inhalation position, the dose of the powdered me-
dicament filled in the dosing recess 18 of the slide 15 is pre-
vented from falling out by a protective member, i.e. a dose pro-
tector 19. The dose protector 18 is arranged slidingly moveable
on the slide 15 between a closed position and an open position.
In its closed position, the dose protector 19 at least com—

pletely covers the dosing recess 18 when the slide 15 is in the



As al ready nentioned before, the dosing recess 18 has
the shape of a dosing cup which is designed to
maxi m ze the accuracy of gravitationally filling the
dosi ng cup and maxi m ze the ease of airborne
entrai nment of the fornulation upon inhalation. The
dosing cup is circular in profile (in top view) wth
an sem - elliptical cross-seewion (i.e. the
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15 is in its inhalation position. The dose protector
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| ater. This inhalation actuat ni-sm
scribadtiruceedaddeh that the dose protector 19 is noved
fromits closed position to its open position only if

Fighhe inhangl et bQBeSEQt él%\d fﬂgfé‘éofégl% ad Ly the ysery olse

the inhalation channel exceeds a predetermne
couppiRhErABrasseRelynhal already mentioned above. rr‘he dose

counting sub-assembly 14 consists of a sub-frame 20 which holds
a flap 21 acting as an inhalation actuated member, a yoke 22 '
acting as a coupling member and a drive spring 23 acting as a
resilient member. The drive spring 23 drives the dose counting
unit which, in the present case, comprises an units wheel 24 and
a tens wheel 26 being coupled by an idler wheel 25. Furthermore,
the drive spring 23 drives the dose protector 19. The units
wheel 24 and the tens wheel 26 display the number of doses re-
maining in the medicament chamber 8. As a matter of course, the
drive spring 23 may be replaced with a resilient means being
coenstituted by a plurality of spring elements or spring parts,

for example.



tion actuated nmechanismis arranged such that only an
i nhal ation suction breath not a blow ng breath, can
actuate the inhalation actuated nmechani smand cause a
novenent fromthe dose protector fromits closed
pcsition to its open position. In the follow ng, the

i nhal ati on actuated nechanismin conbina- tion with

t he dose protector and the dage counting unit is de-

ed-in t re 5A ure 5B show |
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being constituted by a plurality of spring elenents
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nechanlsn1as well as the dosing countlnghunlt is as

drIYPI PRI OAS Sshdwni Th Mgt resd (here - aferofere, by charg-
ingrepensesdz@vat sBetfg 23 this reset force exerted by the first

end 33 of the drive spring 23 on the flap 21, normally holding

the flap 21 in a first horizontal position shown in Figure 9, is

released.

Figure 19 shows different perspective views of the flap 21. As
can be seen, at the upper surface of the flap 21, a flag 38 is
formed which acts as a mark being visible through the opening 5
in the mouthpiece 3 when the flap 21 is in its first horizontal
position, whereby indicating that a dose is ready for inhala-
tion. Furthermore, the flap 21 comprises a feature 40 for en-
gagement with an arm 43 of the yoke 22. Finally, the flap 21
also comprises two projections 39 which act as a counterweight.
This counterweight balances the flap 21 reducing not only the
actuation force reguired but also the susceptibility of the

mechanism to accidental triggering.



front corner portions of the slide 15. At one of these
recesses 30, a prolonged end 34 of the drive spring
23 engages with the slide 15 i f the slide 15 is
noved forward. By the contact with the slide 15, the
drive spring 23 of the inhalation actuated nechanism
is tensioned and charged up. A first end 33 of the
drive spring 23 rests at a pertion 41 of the flap 21

when the  drive ring.23 is |n its discharged state.
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sprlng 23 on the flap 21, normally holding the

first horizontal position shown in Flgure 9
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Figure 25 the arm43 is depicted whose upper end 44

- tivel : f
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first horizontal position, as shown in Figure 9. In this condi—
tion, the dosing protector 19 prsvents the powdered medicament
contained in the dosing recess 18 from being displaced from the
deagglomerator arrangement 16 (cyclone) if the user blows into
the mouthpiece 3. Furthermore, the flap 21 provides a resistance

if the user blows into the device giving positive feedback.

If, however, the slide 15 is pushed forward by opening the cover
2, thersby compressing and charging the drive spring 23, the re-~
set force exerted by the end 33 of the drive spring on the flap
21 is released, and the flap 21 can be rotated from its firs:t

horizontal position shown in Figure 9 into a second position be-
ing pivoted relative to the first position if there is a suffi-—
cient high inhalation suction force effected by the user in the

inhalation channel 27 of the powder inhaler.



projection 45 having a thickening 46 at its end for
operating the dose counting unit which will be
described later. Fromthe bottom of the yoke 22,
there extents a prolongation 47 which en- gages, on
the one hand, with an opening fornmed in the dose pro-
tector 19 and, on the other hand, with a slit 29
formed in the front end porppbon of the slide 15 (see

Fi ﬁlr .13 and Fiqure 20) As al ready_ descri bed above,
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Since the dose protector 19 has been moved out from its closed
position into its open position by the yoke 22, the dosing re-
cess 18 of the slide 15 is exposed to the inside 50 of the cy-
clone, and the dose of the powdersd medicament contained in the
dosing recess 18 can be inhaled through the cyclone and the in-
halation channel 27 as well as the mouthpiece 3. In the cyclone,
the drug or the powdered medicament is entrained into a swirling
airflow where the active part of the formulation is disaggre-

gated from the carrier (sese reference sign 48).

Furthermore, since the flap 21 has been moved from its first
horizontal position (see Figure 9) to its second position ro-

tated or pivoted relative toc its first position (see Figures 10



of the yoke 22 the prolongation 47 extending fromthe
upper side of the yoke 22 is noved forward, thereby
novi ng the dose protec- tor 19 fromits closed
position to its open position. This situationis
shown in Figure 10 as well as in Figure 11. In Figure
20, a perspective view of the dose protector 19 is
shown. In particular, in Figaoe 20 the opening 36 is

ich ngagenent with the prol ongation 47
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_ecb&?91§8 ggg gegﬁe upper surface of the flap 21 is
| onger v fough the opening 5 in the upper

S|de of the nnuthplece 3. That is the flag 38 has
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the container (down counter), comprises the units wheel 24 and
the tens wheel 26 being coupled to one another by the idler
wheel 25.

Figure 22 shows a front view, a perspective view, and a rear
view of the units wheel 24. The units wheel 24 comprises a cen-
tral opening 54 at which it is rotatably mounted at the dose
counting sub-assembly 14 inside the casing of the powder inhaler
as shown in Figures 5A and 5B, for example. Reference sign 55
designates a feature which provides a thrust-bearing surface
with the lower shell 1. Reference sign 56 designates numbers
which are printed on the outer surface of the units wheel 24
along the circumferential direction thereof and with equal in-
tervals therebetween. At the outer periphery of the units wheel

24, there are formed teeth 57 for driving the idler wheel 25. As



ing to side walls 78 depicted in Figure 26) which

allow the nouthpiece to be assenbl ed, portions 52

whi ch produce a cyclonic airflow within the cycl one,

and projections 53 for nounting the dosing

sub-assenbly within the | ower shell 1 of the powder

in- haler. Furthernore, in Figure 17 there is also

depicted the end stop 37 far the prol ongation 47 of

t he ke 22 and the dose pro- tector 19, respectively.
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in Figures 5A and 5B, for exanple. Reference sign 55
desi gnates a feature which provides a thrust-bearing
surface wth the Iower shell 1. Reference sign 56
desi gnat es nunbers which are printed on the outer
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rotation of the tens wheel 26 is effected by the dose counting
unit. Reference numeral 61 designates an end stop with the cas-
ing of the powder inhaler. The diameter €3 of the tens wheel 26,
for example, may be about 25 mm. Reference numeral 64 designates
an opening at which the tens wheel 26 is rotatably mounted at
the dose counting sub-assembly 14, as shown in Figures 5A and
5B, for example. Reference numeral 65 designates-a feature which
provides a thrust-bearing surface with the casing of the powder
inhaler. Furthermore, reference numeral 66 designates a feature
which provides a thrust-bearing surface with the lower shell 1,
and reference numeral 67 designates the periphery of the opening
64 which is located on the casing of the powder inhaler. On the
outer surface of thes tens wheel 26, there are formed two circum-
ferential rows of numbers 68. These two rows of numbers display

tens and hundreds numbers in correct orientation. In each case,



ily seen fromFigure 22, the drive teeth 58 each are
inclined in the circunferential direction of the
units wheel 24. For exam ple, the dianeter 59 of the
units wheel 24 may be about 20 nmm Figure 23 shows a
rear view, a perspective view and a front view of the
tens wheel 26. On the back of the tens wheel 26, there

is fornmed a plurality of tegbh 62 in the
ircunferential direction of the tens wheel 26. These
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teeth 57 on the back of the units wheel 24. Furthermore, the
idler wheel 25 comprises full width teeth 71 which lock against
the units wheel 24. When the units wheel 24 is set to numbers
“17-"9" (reference numeral 56 in Figure 22), the teeth 57 on the
back of the units wheel 24 fit bestween the full-width teeth 71
of the idler wheel 25. When the units wheel 24 is set to number

“0”, however, the teeth 37 engage with the half-width teeth 70.

As has besen explained above, the coupling between the wunits
wheel 24 and the tens wheel 26 is such that after each ten step-
wise rotations of the units wheel 24 the tens wheel 26 1is ro-
tatec by one step, thereby increasing the combination of tens
and hundreds numbers on the outer surface of the units wheel 24.

It should be noted that Figure 5A shows a situation in which no



the tens wheel 26 designates a correspondi ng nunber of
doses re- maining in the nedi canent chanber 8.
Finally, at the outer pe- riphery of the tens whee

26, there is also forned a projection 69. Al ong the
radial direction of this projection 69, there are no
tens and hundreds nunbers for@€d on the outer surface
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means of the coupling between the projections 28 of the slide 15

and the profiled cam tracks 31 of the cover 2.

As shown in Figure 12, this backward movement of the slide 15
causes a counter clockwise rotation (as regérds the view de-
picted in Figure 12) of thé yoke 22, since the prolongation 47
of the yoke 22 is moved together with the slide 15 backward. The
counter clockwise rotation of the yoke 22 is supported by the
drive spring 23 which is allowed to be discharged and decom-
pressed upon backward movement of the slide 15. Due to this
counter clockwise rotation of the voke 22, the cantilever 45 is
also rotated counter clockwise, thereby also rotating the units

wheel 24 counter clockwise by one step (as regards the view de-



units wheel 24 so as to indicate that the nedi canent
chanber 8 is enpty. As described above, when the flap
21 is rotated fromits hori- zontal first position to
its second position upon an inhalation process
initiated by the user (see Figure 11), the yoke 22 is
slightly rotated clockwi se (in Figure 11) so that the
dose pr o- tector 19 is novedB4romits cl osed position
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On completely closing the cover 2, there will be an audible
click signalling that the cover is closed. Preferably, the pow-
der inhalexr will require the cover 2 to be completely closed to

function correctly.

Finally, the deagglomerator arrangement 16 (cyclone) of the pow-

der inhaler shoulcd be briefly discussed.

The purpose of this deagglomerator arrangement is to produce
clearly defined turbulences within the inhalation channel 27 so
as to pulverize agglomerations of the medicament. By the swirl-

ing airflow within the deagglomerator arrangement 16, the active



t he opening fear of the |lower shell 1. As a matter of
course, the dose counting unit can al so be arranged
such that it does not display the nunber of doses
remaining in the nmedi canent chanber 8, but the nunber
of doses already taken by the user. Furthernore,
since the yoke 22 and the drive spring 23 are noved
back into their initial posssions, the end 33 of the

ring. 23, urges the flap 21 back into its
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function correctly. Finally, the deaggl onerator
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SPeC%%Yﬁh@enent 16, the active 35 part of the formul ation
i s disaggregated fromthe respective carrier. In

Figupéi Deiflewthe denggheoierpd Apitiargenent o¢f thBedeaggiomera-
tor gnrrgg.ggimellq;: (cyclone) according to a preferred embodiment,
the deagglomerator arrangement being constructed to produce a
very strong cyclonic flow within the deagglomerator arrangement
resulting in & very strong velocity gradient. It is tc .be noted
that Figure 26 is a schematic view to explain the design and the
key features of the cyclone according to the preferred embodi-
ment, but Figure 26 does not show the cyclone exactly as it is
implemented in the above described powder inhaler. The implemen-
tation of the -cyclone in the powder inhaler, for example, can be

taken from Figure 4 or Figure 17.

As can be tzken from Figures 26, the deagglomerator arrangement
16 has an opening in its bottom which disembogues into a vortex
chamber 73. The vortex chamber 73 is designed substantially ro-
tationally symmetrical. In addition, there are two air inlet

conduits 75 which direct air substantially tangentially into the

vortex chamber 73. As can be seen from Figure 26, air inlet win-



vention conprises a rotationally symretrical vortex
chanber, at |east one substantially tangential air
inlet, and an outlet or exit for outputting the air
wi th the deaggl onerated powdered ne- dicanent, the
outl et being spaced fromthe air inlet in the |on-
gi tudinal axial direction of the vortex chanber. The
general structure of the deaggl onerator arrangenent,
exa an be, taken fromFigure 6A Figure 6B,
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could be regarded as a bottom view of the deagglomerator ar-

rangement 16 as well.

In Figure 27, the vortex chamber 73 and the circular outlet 74,
which disembogues into the inhalation channel 27, are depicted.
Although the horizontal cross-section of the base section of the
vortex chamber 73 has a substantially elliptical shape, the
cross-section of the base section of the vortex chamber 73 can
also be defined by an imaginary circle which can be laid inside
the base section of the vortex chamber 73 on a horizontal plane
intersecting both air inlet conduits 75 such that the circumfer-
ence or periphery of this circle just touches the inside sur-
faces of both side walls 78 at places which are diametrically
opposed to one another without extending beyond the side walls

of the vortex chamber 73. In particular, these diametrically op-



75 so as to enable entry of air fromabove into the
air inlet conduits 75. The base section of the vortex
chanber 73, i n gen- eral, has an elliptica
cross-section. As depicted in Figure 26, there is an
outlet 74 formed in the upper end of the vortex
chanber 73, the outlet 74 being spaced fromthe
opening for the supply of tB®7 powdered nmedi canent and

thair inlets in.,the ngi fudi nal . axi al _ direction
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vortex chanber 73 has a substant ly e
rangp@pet the cross-section of the base section of the
vortex chanber 73 can also be defined by an inmaginary
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6 m8p<3§ £ 8 mm.

For example, if d is 6 mm, a flow rate of 30 1/min at a pressure
of 4 kPa can be obtained. The cyclonic flow inside the vortex
chamber 73 is of good quality. Nevertheless, the required in-
crease in the width of the air inlets or in the outlet diameter
to allow a higher target flow rate (for example 60 1l/min at 4
kPa) would presumably result in a degradation of the quality of
the cyclone. This is because the dimensions of the air inlets or
of the outlet would be too large in comparison to the dimensions
of the main section of the cyclone, that is the dimensions of

the vortex chamber 73.

Therefore, it may be recommendable to use a larger diameter d of
the "“base” circle 77. A very compact design of the cyclone 16

and, in addition, the above-mentioned target flow rate in the



posed places of the side walls 7 8 are those places of
the side- walls 78 where both air inlets of the air
inlet conduits 75 dis- enbogue into the vortex chanber
73. In Figure 27, the respective "base" circle is
depicted with a dotted Iine and assigned with
reference numeral 77. The air inlets are arranged
along the cir- cunference of3Bhe "base" C|rcle 77 o
rend WEES0/R 8NN DB0, AP A AR O LS i DESE « o
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theodidhetgeoretry gh {Hecsleana aperatl or p%fe&?@&eQ@Q5d%r§ent of
in ternms of the flow resistance of the device an the
the GFiLPPeof bthe cycl onic flow ef f ect ed i nsi de the
vortex chanber 73 show that a very good efficiency of

As ddiei dewdcenc@ighee Db %H@Qéigd&.@e@a@@t SE‘rgnbéngnent or cy-
betmgen 6 nm and 10 nmm preferabl nun -

clopgy 1 &y arFPEAing E°|§h%ﬁrﬁﬂbQQ¥WQﬁﬁ P@setyp ddriinietstas-
sigledl RSEHI € heOkedpkPai ¢a M De GPtAl r&%@ldllIPE S¥Cl QUL o5 ¢

flow inside the vortex chanber 73 is of good quality.
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the vortex chanber 73. Therefore, it
exa?%%%nnendable to use a larger dianeter d of the
"base" circle 777. A very conpact design of the

TheCyib 8BeskCtidRdl boradhdidd O thlee cRRQYeaRBPLL 9PC rangement
target f %W rat gelsgeét!.f‘ve semicircle or arc 79, whose centre
is on the diameter connecting both air inlets or both end poxr-
tions of the side walls 78, connects the outer wall of one air
inlet 75 with thé inner surface of the opposing side wall 78 of
- the vortex chamber 73 at a place where this side wall 78 inter-
sects with the respective other air inlet. As can be seen from
Figure 27, this applies to both outer peripheral portions of the
vortex chamber 73 and to both air inlets/air inlet conduits 75,
respectively. The side walls of the air inlet conduits 75 are
concentric to the side walls 78 of the vortex chamber 73. How-
ever, the semicircular or arched (curved) wall portions 79 of
the vortex chamber 73 are non-concentric relative to the inte-
rior of the vortex chamber 73, i.e. the “base” circle 77. This
contributes to a very effective deagglomeration within the vor-

tex chamber 73.



38 range of 60 1/mn at 4 kPa can be obtained if the
dianeter d of the "base" circle 77 is in the range of

8 mm Larger dianeters d of the "base" circle 77 do

not lead to further significant im provenents of the

flow pattern inside the vortex chanmber 73 over that

whi ch can be achieved with a dianeter d = 8 mm

Therefore, the dianmeter d 398 mmis considered as a
preferred epbodi nent of the c clone 16. As deplcted
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The dosing sub-assembly 13 of this embodiment comprises a deag-
glomerator arrahgement (cyclone) 16 similar to that described
above. From Figure 28C, the wall portions 79 being non-
concentric to the interior diameter of the vortex chamber 73 are

evident. Furthermore, Figure 28C also shows the tangential air

inlet conduits 75.

As regards the dosing sub-assembly of Figure 28, generally ref-

erence can be made to the above description of the foregoing

drawings.



contributes to a very effective deaggl oneration within
the vor- tex chanber 73. 39 The structure shown in
Figure 27 of the deaggi ornerator arrange- nent or
cyclone 16 may be extruded over a height of 7.7 mm
for exanple. The inhalation channel 27, that is the
outlet cylinder extending fromthe circul ar outl et

74, preferably has a circul ago dianeter of 0.75d and
may be extruded on top of the vortex cham ber 73 over
a height of 37 mm for exanple. The above-nenti oned
top inlet w ndow 76, covergﬁé—gﬁ

conduits 75, nmay be extruded over 2 mMmmto provide the
channel s through which the air may enter into the

degg%ge% ggé%qe togogfrigs§e wi ndows. Figures 28A,

of the air inlet
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characterized in that

a protec_:tive member (19) is provided between the metering
member (15) and the inhalatioh channel (27), the protéctive
member (19) being moveable between a closed position, in
which the protective member (19) at least covers the dosing
recess (18) of the metering member (15) when the metering
member (15) is in the inhalation position,  thereby prevent-
ing the powdered medicament contained in the dosing recess

(18) from entering into the inhalation channel {(27) and an

open position, in which the protective member (19) does not

cover the dosing recess (18), thereby exposing the dosing
recess (18) to the inhalation channel (27) so as to enable
inhalation of the dose of the powdered medicament contained

in the dosing recess (18).

Powder inhaler according to claim 1,

characterized in that



Cains 1. Powder inhaler, conprising: a container (7)
for storing a powdered nedi canent, a netering nmenber
(15) having a dosing recess (18), the ne- tering
menber (15) being noveabl e between a filling posi-
tion, in which the dosing recess (18) is in alignnment
with an opening of the container (7) so as to be
fiIIed with a dose of the poydered nedi canment, and an

at i 0si- tion, in which the dosing recess (18)
Q?‘ﬁ 5#?% %ﬁﬁ’r CRRPEASSSaR 6ASERENAE) aY)a GeEr (2)
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alatlon channel (27) for enabling al at1 on of
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the nmetering nmenber (1 ) “is in the In é%lon

po§EFO§AS Ferdhpiegei n3dhat a protective menber

(19) is provided between the netering nenber (15) and

the inhal ation channel (27) , the protective nenber

- ( 1Bpwieler ngrvniegbkechetneenta clesmd2position, in

thﬁ%r%@%g&ﬁ%%%?%g;%hEE”ber (19) at |east covers the

dosing recess the nmetering nmenber (15) when
t héheecesimy (lenmsemptiSesi 8 whnthe imhafmidmrsplaylng a num-

po y . pre - owder
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coéér ?Hed&fs%é“er%ec?ég‘s E1 )emgth‘éﬂgnglb‘és? fiPStheounting
dosnrg (2éeexs .(18) to the inhalation channel (27) so
as to enable inhalation of the dose of the powdered

medi canment contained in the dosing recess (18). 2.
. Powdendet nhalherl cacaerdiragnyotel alaid, 2 shafagcher,zed in

théharacterlzed in that
the casing (1) comprises an opening (5) for displaying a
mark (38) showing if the dose of the powdered medicament
contained in the dosing recess (18) of the metering member

(15) is ready for inhalation, or has already been inhaled.

Powder inhaler according to any one of the preceding claims,
characterized in that

the container (7) comprises a medicament chamber (8) for
storing +the powdered medicament and an integral desiccant
chamber (9) for storing a desiccant, the desiccant chamber
(9) being separated from the medicament chamber (8) by a

permeabl e membrane (10).

Powder inhaler according to claim 5,
characterxized in that
the permeable membrane (10) has a permeability which is

different from that of a wall of the container (7) between



10.

11.

t he powder inhaler conprises a casing (1) and a cover
(2) being rotatably coupled to the casing (1) so that
the cover (2) is noveable between a cl osed position,
in which it cov- ers the nouthpiece (3), and an open
position, in which it exposes the nouthpiece (3) 3.
Powder inhaler according to claim2, characterized in
that the casing (1) conprisega wi ndow (4) for
dlsplaylnqla num ber of doses of the powdered
rithq &fasijcrapie chenberai(Aer o7 ther mgaiiicagepeephamber

7 ethy Ui ramelheofofdegss %fgdeLh%nmw@%red ,
ned|canent bei ng count E-dose counting unit
(24-26). 4. Powder inhaler accordlng to claim2 or

clal M 1 HAACLA oé?g)n'gn Eh 12 zFeecaS' ng (1)

conprises an opening pllaying a mark (38)
s hava TR i 4T itzesl d@s@het t he pomdered nmedi canment

co i.hed t rec of t neterin
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desi ccant chanber (9) for storing a desiccant, the
desi ccant chanmber (9) being separated fromthe
el nintchabeec o2ty 8o peamkald ermenhriane, (10)

6. Powder inhaler a%gording to claim5, characterized
i nCRARR G Yenbrane (10) has a permeability

Whikd t5iciidderentine ¢arBab 10f namdiadneof(1oheis smaller
ontalner ﬁ% bet ween 42 either the desi ccant chanber

(9FPRR & R effcdtdntcoariaiber (18) Patdache ediherdehef desic-
t heaPOWEledmBb A Br .or the medicament chamber (8) and the out-

side of the powder inhaler.

Powder inhaler according to any one of claims 5-8,
characterized in that
both the medicament chamber (8) a11d‘the desiccant chamber

(9) are sealed by a sealing means (11, 12).

Powder inhaler according to ény one of claims 5-9,
characterized in that

the medicament chamber (8) has in its bottom a dosing open-
ing throﬁgh which the dose of the powdered medicament is
filled into the dosing recess (18) of the metering member
(15) by gravity if the metering member (15) is in the fill-

ing position.

Powder inhaler according to any one of claims 5-10,

characterized in that



12.

13.

14.

15.

7. Powder inhaler according to claim6, characterized
in that the material of the perneable nmenbrane (10) is
different fromthat of a wall of the container (7)
between either the desiccant chanmber (9) or the

medi canment chanber (8) and the outside of the powder

i nhal er. 8. Powder inhaler according to claim6 or
clain17 characterized in tmat t he thickness of the

rmsab msnbrane 0) is. snaller than a wall of the
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t he powder inhal er 9. Powder inhaler according to
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medi cament chanber (8) and the desiccant chanber (9)

are sealed by a sealing neans (11, 12),. 10. Powder

i NPk T ot e hgREeP D GhYcloaenIsthe preceding claims,
chaf-3ck et bzeded Nid hatat he nmedi cament chanber (8) has

in its bottoma dosing open- ing _through which the
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medi canment chanber to the bottom of the nedi canent

chanber. 12. Powder inhal er according to any one of

t heowsiecetinhgl et aaosordidimriactedmiized2i,n t hat t he

ne(t:hearrlggtggg‘gg& i%S%hail,g, a slide being slidingly nove-
the slide (15) is slidingly moveable in a horizontal direc-~
tion such that the dosing recess (18) is located under the
desing opening of the container (7) if the slide (15) 4is in
the filling position, while the dosing recess (18) is lo-
cated under the inhalation opening of the inhalation chan-

nel (27) if the slide (15) is in the inhalation position.

Powder inhaler according to any one of claims 2-4 and any
one of the preceding claims,

characterized in that

the metering member (15) is coupled to the cover (2) such
that opening the cover (2) causes the metering member (15)
to move from the filling position to the innhalation posi-
tion, while closing the cover (2) causes the met'ering mem-—
ber (15) to move from the inhalation position to the f£ill-

ing position.

Powder inhaler according to claim 14,

characterized in that



16.

17.

18.

19,

20.

abl e between the filling position, in which the dosing
re- cess (18) faces a dosing opening of the container
(7) , and the inhalation position, in which the
dosi ng recess (18) faces an inhal ation opening of the
i nhal ati on channel (27). 13. Powder inhal er according
to claim12, <characterized in that the slide (15) is
slidingly noveable in a horiaantal direc- tion such

that the dosing recess 8) is located under the
dg%engcoouﬁgltﬁrh% T4 ncgﬁ? APREFTEY T9NSHe Filgeéndishe cover
I s(2)n cdrprisd s i p¥pPpoOstibed, (1) | enddEirmpSiiRG 1RCRSSes (31).
(18) is lo- cated under the inhalation opening of the

i nhal ati on chan- nel (27) if the slide (15) is in the

| nhalcadd ammOsid 4o rddng Rayder o imhed er according to
any one of clains 2-4 and any one of the preceding
claRectarirzre 1 2d8¥n that the metering menber (15)

| st Qb 405 t e CONBE EdmedCh: I LQpaing theine cover

cover (2) causes the netering nenber (15) to nove
f r ot LG |ty piozl eFbion® (BR) | afrlfaimed pdsisides of the

tidhe WH] Ga&ihi9sE NG e cover (2) causes the netering
mem ber (15) to nove fromthe inhalation position to

the fill- ing position. 15. Powder inhal er according
t o | M. | | n_1h; t coupl ng
e e Lo e S o
c ot mirag@cin dnisat 2B) engagi ng with recesses

( ef.4,nh r .accor dj to cl.aim15
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side surfaces of the cover (2), while the projections

(RS B Hatfding o8 v o T ALATS 1T
cléhanakerized in that
the coupling between the metering member (15) and the cover
(2) is such that opening of the cover (2) within a prede-
termined range of rotational movement of the cover (2) from
the closed position of the cover (2) does not cause the me-
tering member (15) to move from the filling position to the

inhalation position.

Powder inhaler according to claim 18,
characterized in that

- the predetermined range of rotational movement of the cover
(2) corresponds to an angle of rotation up to about 30°

from the closed position of the cover (2).

Powder inhaler according to any one of claims 14-19,
characterized in that

the coupling between the metering member (15) and the cover
(2) is such that the metering member (15) reaches the inha-
lation position already a predetermined rotational movement

of the cover (2) prior to the cover (2) being fully open.



21.

22.

23.

24.

26.

characterized in that the recesses (31) are shaped
like profiled camtracks. 18. Powder inhaler
according to any one of clainms 14-17, characterized
in that the coupling between the netering nenber (15)
and the cover (2) is such that opening of the cover
(2) within a prede- term ned range of rotationa
novenent of the cover (2) frddm the closed position of
the cover (2) does not cause the ne- tering nenber
(15) to nove fromthe filling position to the
iBbatmﬂﬂcnhﬁxxéﬂiammorﬁ&nngmdeﬂaimhzmﬁr according to
ﬁ|n11 ch%{actimkéed in that the predeterm ned
SNQE 35t Fot%S dial*“fiovenent of the cover (2)

cahéemwétéﬂuaféoa&@tatabnmt ﬁlbk;@iﬁelhl‘@ éf) aRoUtord00 (2), at
fromthe closed position of the cover . 20. Powder

i WA e dhelisvd o ™eApPeand 167 SParhes nglnhalatlon posi-

chapac! efd 2tk ddhdNale e 16guRl bRIrBeivesD dhehe cover (2)
neterlng menber (15) and the cover (2) is such that

t Ik ARt N30 medRer fEes) theacheserneos hhiken | af @@ cover
pqg?tlon al ready a predeternined rotational novenent

he cover (2) prior to the cover (2) being fully
open. 45 21. Powder inhaler according to claim 20,

C'ib%éfé:?ri {1 atc!'},%trdfalﬁ)% R egﬁ\g(hBthgﬁ £ %f@&aﬂlng claims,

nmovenment o e cover e metering
n@trbefraC(t@-)lz@iadl‘feé:haﬁe i nhal ation posi- tion,

t |8
g%%;goc%?ggﬁg g%%%sﬁcr)]% t he =l oseglggs?{lﬁjon o%lq%/ﬁa{e cf:go%glrllar
(DroLfPe. Powder inhaler accordlng to any one of the

preceding clainms, characterized in that the dosing

recess (18) is a dosing cup having a circular
Powder inhaler according to claim 22,

characterized in that

the dosing cup (18) has a semi-elliptical cross-section.

Powder inhaler according to claim 22 or claim 23,
characterized in that
the diameter of the dosing cup (18) is about three times

the depth of the dosing cup (18).

Powder inhaler according to any one of the preceding claims,
characterized in that | -

the powder inhaler comprises a waste bin, and the metering
member (15) comprises an opening so as to enable excess or
residuary powdered medicament in the inhalation channel
(27) or on the metering member (15) to fall through the

opening into the waste bin.

Powder inhaler according to any one of the preceding claims,

characterized in that



27.

28.

29.

- 30.

profile. 23. Powder inhaler according. to claim 22,
characterized in that the dosing cup (18) has a

sem -elliptical cross-section. 24. Powder inhaler
according to claim22 or claim23, characterized in
that the diameter of the dosing cup (18) is about
three tines the depth of the dosing cup (18). 25.
Powder inhal er accordi ng todény one of the preced 3 ng

clains, .characterized in that the er_inhal er

C o Pous B A M i AT BR LA oML ARGPEYS) mecha-
CONRR 923-28) OpeMdrap sl ttd enabbeoe¥eesseOmenber (19)
resi duar owder ed nedi canment i n_the inhal ati,on

CRERAelPRED7HE PP T e Tiot G MIFGERatiad ) ( 18) Lothey closed

t Boaugh ohhethopemaAthat 140 ddiiavest Gebhlnigh. (BQWIBB) causes
i nhal er according to anélgﬁe of the precedi ng cl ai s,

crieaPretrebdve fePRRT 4 HE FONGeinitRhAREr CPSRpP PSS ion
an £ ahal ahh PR+ 864 UL &) AR ChrcdittinG2Lr23k B8 BY a user ex-
coupled to the protective menber (19) such that, if

t IreedisorepredetaEpbeed (MDYUgs in the closed position,

the inhal ati on actuated nechanism (21, 23) causes the
protective nenber (19) to nove into the open position

| fPcandeirnhahat epnacertdorg ftor caladai B§.ef fected by a

u %rr%éieg§gg gnpgﬁggternined val ue. 2'7. Powder
g 3

al'er according to claim 26, characterized in that
t hehe ihdledbt dnnasttrat eed meedtaTism compriises am inhalation

i nhal atiaon__actua ' abl e. .
LB e FERHLEE) TEOBES A0S B RER) Gy posi-
i nhiadrataingn aaskoaheédpoeibion, (12l indiaigtdoonplaedubbethenember

" YRR 2 M A IS s e,
if there is an inhalation suction force exceeding the pre-
determined value, the inhalation actuated member (21) is
moved from the first position to the second position,
thereby causing the protective member (19) to move £from the

closed position to the open position.

Powder inhaler according to claim 27,
characterized in that
the inhalation actuated member (21) is a flap being pivo-

table between the first position and the second position.

Powder inhaler according to claim 28,

characterized in that

the first position is a horizontal position of the flap
(21) while the second position is a position pivoted rela-
tive to the horizontal position by a rotational movement of

the flap around an axis of rotation.

Powder inhaler according to any one of claims 27-29,

characterized in that



determ ned val ue, the inhalation actuated nmenber (21)
is noved fromthe first position to the second
position, thereby causing the protective nenber (19)
to nove fromthe closed position to the open
position. 2 8. Powder inhaler according to claim?27,
characterized in that the inhalation actuated nmenber
(21) is a flap being pivo- table between the first

oS ti. nd .t he second position. 2 .9. Powder inhaler
gc%%% dl%ln%gaaltao % naiar%%fgl,r%eéﬁg}eé: EFF%d(%%n"Zt atCARE1FPEsE re—
posiliert ineamehoZizzontedingpesinsioneef yhe fn{cﬁ;{éméa(n%llbf the me-
whi | e. the second sition is a,position pivoted rela-
L VRS YRR |t A POl Jﬁgi‘a}% FoYigmgito the inhala-
novesre ot i drherdd &R iajgound edaxs ifs dHabafd ?onsg- move—
Powder inhaler accqording to anﬁﬁone of clains 27-29,

c HBF e t¥r i 26 Mot STH&E FPmoee (LAhalfrIorthec iodieddtion posi-
TOELGHI M il AN GMRIISIRT o, ErcSiddsdlly FRAUZA6ES) 23) pe-
bej ng tensioned by a novenment of the ne- tering menber
(15Y9 fasmngRd [Suah Agadodihne gesidilems melsalsa-(23)oholds the
posh it : i ' ar. a_nove- .
oy A IR SO o2l M 128} LA PR B 11
poste Tesgnlient Means |23 pesidibomandee,r ediillieenhe resilient
be-_,i I . L hat resilient .
T A e s Pnar nlant B e e erSrs . 21 1
i nche srefslsiteniogieaingn disf tenisdonedi | issntasneanal(l3d) the inha-
di - [ I.esi,lien neans )__rel,eases
thﬁe%ln rgl%gﬁd(l)gr#égi{nt&a et 3921 eFto(E‘?) n}ofve%tzﬁgofneéi%lsi gﬁFSt po-
mestisiars tendisosetonso pas ittd cal bpwatnhd nhrhat iloat EQBtion
ac ed JRIhA!, moved from.its first po-
si%#%%ag% Its §§é§#§ %%?%%Fgﬁmﬁ§e h it at i on suction
force exceeding the predeterm ned val ue. 31. Powder

31. | Ry 38N E R i 85M30c1aim 30,

32.

33.

characterized in that

the inhalation act;.lated mechanism (21-23) comprises a cou-
pling member (22) coupling the inhalation actuated member
(21) to the protective member (19), the resilient means

(23) being arranged on the coupling member (22).

Powder inhaler according to claim 31,

characterized in that

the resilient means (23) has a prolonged end (34) which
comes into contact with the metering member (15) upon move-
ment of the metering member (15) from the filling position
to the inhalation position, thereby tensioning the resil-

ient means (23).

Powder inhaler according to claim 32,
characterized in that
the metering member (15) comprises at least one recess (30)

formed at & front end of the metering member (15), the pro-



34.

35.C

36.

37.

characterized in that the inhalation actuated
mechani sm (21-23) conprises a cou- pling nenber (22)
coupling the inhalation actuated nmenber (21) to the
protective nenber (19), the resilient neans (23)
bei ng arranged on the coupling nmenber (22). 32. Powder
i nhal er according to claim31l, characterized in that
the resilient nmeans (23) has4& prol onged end (34)

Q n t I e er
(Th§Pesst ERE, 13k PSP HRE L Y RN L TR e
t heohtddt ngiphstheonecesst hg0) nhal 1ate| arepesiig atember (15)
t hereby tensionin e resil- ient nean 3). 33. s
PORE R ARERCaBEoF AT DS ERE LG ARE  Chef ot ek sy £iLling
| rpdbitidhetsetRei nghakabesn (AS3i€ddmri ses at | east
one recess (30) forned at a front end of the netering
menber (15), the pro 48 |onged end (34) of the

r %xlrde&.ntlﬁﬁam5r(£83:oﬁ@ﬂﬂ1@gté My Gt i the-33,
recess (30) of the neterlng menber (15) upon novenent

of Sh R Eirmg #RnbRRt(15) fromthe filling position

t ochBerdghak ahOReBAS| fuz@fl h3é. alPOIe L & PRBLET (33) which
according to any one of ains 31-33, characterlzed

i ekt tine F§§Pp-ﬁ‘éh9nn§§ﬁ’éa‘{%)mﬁ&eran(%hbl Poritonfirst po-
(3§)_tm hhehokds t:aglwaa{amé&@s aFés‘Jath &Pé‘@t?éré

g:%)and re-
|n|ts first pO- sition when the resilient neans
i slelpatharhedinhdlpgioneasteyaterd mnefheirat (dh) a‘ehmt'@de resil-

rreg@g{ n@é)ﬂ.smgg tgg Egﬁéion% yn?%witééé}b%m?mber (15).

tensi oned by the netering ne
i nhal er according to any one of clains 31-34,

@&éreriﬁﬁ EE‘ %Bﬁéfébﬁ%g%pédﬁ gox{Ee'EStFrcigﬁ%s'ﬁ Ag,

yoke to any one of

CI@‘W%PB%,ZEOI in that
the coupling member (22) is a yoke.

Powder inhaler according f.o any one of claims 31-35,
characterized in that

the coupling member (22) has an arm (43) being held by the
inhalat ion actuated member (21), if the inhalation actuated
member (21) is in its first position, and being released by
a movement of the inhalation actuated member (21) from its

first position to its second position.

Powder inhaler according to any one of claims 31-36,
characterized in that

the resilient means (23) has an end portion (32) resting at
the coupling member (22) such that upon tensioning of the
resilient means (23) the coupling merriber (22) 1is biased to
move from an initial position, in which the protective mem-
ber (12) is in the closed position, to an end position, in
which The protective member (19) is caused to move to the

open position.



38.

- 39.

40.

41.

characterized in that the coupling nmenber (22) has an
arm (43) being held by the inhalation actuated nmenber
(21), if the inhalation actuated nenber (21) is in
its first position, and being released by a novenent
of the inhal ation actuated nenber (21) fromits first
position to its second position. 37. Powder inhaler
according to any one of clai@d® 31-36, characterized
in that the resilient neans (23) has an end portion
(32) resting at the coupling nmenber (22) such that
up@owdenstahaNgrobctbedingstd i ETHinMmsEand23),t he

cou I|n menber gzzﬁ is biased to nove from an

i ni Fﬁ? HESHEREN IR hP&hi ch the protective mem ber

( 19:}1e'£nh’élfa|ﬁ&o§| geedapesi hé@:ﬁ\anié}n a2 1817%)PAY Lir®Angk8 such
whi ch the protective nenber (19) is caused to nove ?

t h&habpenTRyEPEREnoL45he 3gouphie memhed di22dcdarai fe ini-
totghaif36+a0d 84, thbBacaat gbszethd Nd Rt f R@abled if the

i nhal at'i on actuated nmechani'sm (21-23) is arranged such
thaﬁma(ﬁ§0eﬁ§th@fCphéléDGpM$mkﬁme r iR22plieesedt hg a move-

| e [ S I a d
| Moot 1 3£ R 2‘%4%@2%%@%@0%% ?%é hdfiL 23 kR bLgds; pst
r elbogsedopy ta Aveesementd pbsihkonnhal ation actuated

menber (21) fromits first position to its second
position. .39. Powder inhaler according to any one of

cl Fonde31i38alechargoréingeto iany hate tdfe cdedplsi 34-38,

me a prolongation (47) engaging
mﬁ?ﬁgéﬁgéeéﬁz%QHFEQ?ﬁégrned in the protective nenber
(19me4©0tmahmmgrmembakeﬂ23¢coom@r;ﬁ¢s)aﬂpndhdﬁgaandn (47)
cl%nw137 orW&E%|n1 38 hsrag&erfzed<in t

gading an opéenin ormed in Ijc%te protective
member (19).

Powder inhaler according to claim 39 and claim 37 or claim
38, |
characterized in that

the prolongation (47) of the coupling member (22) in addi-
tion is moveably arranged in a longitudinal opening (29),
which is formed in the metering member (15) along its lon-
gitudimal direction, such that the prolongation (47) of the.
coupling member (22) can freely move in the longitudinal
~opening (29) of the metering member (15) from its initial
position to its end position, while a movement of the me-
tering member (15) from the inhalation position to the
filling position causes the prolongation (47) of the cou-
pling member (22) to abut against an edge of the longitudi-
nal opening (29) thereby moving the coupling member (22)

back into its initial position.

Powder inhaler according to any one of claims 27-40,

characterized in that



42.

43.

44,

45.

t he prol ongation (47) of the coupling nenber (22) in
addi - tion :L--:3 noveably arranged in a |ongitudina
opening (29), which _s forned in the netering nenber
(15) along its lon- gitudinal direction, such that the
prol ongation (47) of the coupling nenber (22) can
freely nove in the |longitudinal opening (29) of the
metering menber (15) fromit® initial positionto its

e 1 i1QN i V. 0 he ne-_tering

reer LR T e AR Al O Fooh (TR The. mark (36
fMhiiq’l};.i;sosziitsii@ﬂecatzlgeaghherkl)p?mmt{tSJ)n c(ﬂga) cafsfiz{nﬁ (1) of
Coy-_ pl1Ngd NMeEnper a al Ns n e 0 e

| %ﬂ“ge. £t Gty GpEni ﬁé %85)_1%%%%%&0%_ T member (21)
caupliimngd teemiefst( 23kithaak wint De ifise inM Al ?d36|ﬂ0ilst It visi-
41.. P er i.nhal er accordi f ny one of clains
2P0, R AR PRE A ¢ hattBO DY HOHTE He1 G buated men-
agddsat @l )maben (23%) seebhdi 56518l ol ke H38ar Wi3EY i Shereby

vi si bl e through an opening (5)_of a casing (1) of the
pAECatRS & eit%thEhienﬂgF%t%%ntféect%@f‘?‘érﬁ?@rl‘{az‘lqnt con-

| &dihdd Sof ithel dResShli @Bce¥hi [ £8 ) NoF NBHK S3Bringy Mmber
visi- ble through the opening (5) if the inhalation
actirit e ﬁ@ﬁ@ybgpr(zﬂﬁaﬁét%%nits second position, the
mark (38) thereby indicating whether the dose of the
powder ed nedi canment con- tained in the dosing recess

( Bowdsir dpdakerePCRGTAERBEFC FI5)oNss Qloadhp iy 27 -41,

I nhal aldiQri 44 ;Bowdgk inhal er according to any one of
clains 27-41, characterized in that the inhal ation

adihmtiehakadion swtiatedlneckanismni-3chis taratandred such
i ati act ' - 233 . bl pcks

rro@\}gélrr"e n%h@;fﬁ}%ﬁg %tpt?%tn g% t% P@ gt ?r(ﬁenn%%%h%%ilpf %lmsztﬂe bc %%}ésd a
parowgngrin afp thive Pap&echdse themberd (he) uberm Hhewscloged po-

t hes ¢ MUthpieee o3h pA31cPouder Lbal Ly aeerAing- & Ane
any one of the preceding clains,
mouthpiece (3).

Powder inhaler according to any one of the preceding claims,
characterized in that

the powder inhaler comprises a dose counting mechanism (24-
26) counting the number of doses of the powdered medicament
remaining in the container (7) or having been inhaled, the
dose counting mechanism (24-26) being arranged such that it

is activated after completion of an inhalation process.

Powder inhaler according to claim 43,
characterized in that

~ the dose counting mechanism (24-26) comprises a wheel (24)
being numbered on one side facing a window (4) of a casing
(L) of the powder inhaler and being stepwise rotated with

each inhalation process.

Powder inhaler according to claim 44,



46.

47.

48.

49,

characterized in that the powder inhaler conprises a
dose counting nechani sm (24- 26) counting the nunber
of doses of the powdered nedicanent remaining in the
contai ner (7) or having been inhaled, the dose
counting mechani sm (24-26) being arranged such that it
is activated after conpletion of an inhalation
process. 44. Powder inhal ersaccording to claim 43,
chgracterized in thgt t he dose counting nmechani sm
(242

585 EEhpPTste H'¥theel (24) being numbered on one -

sicde HaskngoanwiAgomedHan¥n & £asp8y cbhprofes e further
powder inhal er and beinhg stepw se rotated with each
[

HRSEAt () pPBEBES COMEL ShRRISIE nNAPRE REcBr 8 AkFangement

cl@ism, 4¢neStureharaghesi 26dgn £hab hbendese SR Nide
mechani sm (24-26) conprises a further wheel (26)

béergngotipEedingorhéi Wikl thsy @agérg 4f) angenent
(25), the further wheel being al so nunbered on one
side facing the window (4) of the casing (1). 46.
P&aMderi hihhbéeragcoriing tt® clawmas>, characteri zed

.EhEPQEtEPEé%$e§£Stﬁgé' 26) are provided for

|
di'splayi ng ferent orders of magnitude of the
nimgewhekldod@d, £he ahecspvizded 26f Oébpyapim@ntictiferent

S at i sect Qgggr the_whegels .(2
Zg§ﬁﬁégn8fl%@gsgguggjgﬁéggég% ong§a§gt er-Chre %ﬂ%l?ﬁ%? (24,
t Uk inhe anradowd( #)cinf thdte Tasengh( thsedhe Rommlsrrs of -

i nhal er accor,di,ng claimd45 o | ai,m 46
A T e
t wre owsidbflentibeongh (6B waldmng (B3 oifr thaf ezentg all) .
direction, both rows of nunbers (68) being provided

for displaying a different order of nmagnitude of the
nph@erofintlases. according to claim 45 or claim 46,

characterized in that

the further wheel (26) comprises two rows of numbers (68)
along its circumferential direction, both rows of numbers
(68) being provided for displaying a different order of

magnitude of the number of doses.

Powder inhaler according to any one of claims 45-47,
characterized in that

the further wheel has a projection (69) extending from its
outer periphery, the projection (69) being arranged such
that it covers a portion of the wheel (24) at a position
facing the window (4) of the .casing (1) in such a manner
that no numbers of the wheel (24) and no numbers of the
further wheel (26) are visible through the window (4), the
further wheel (26) being not provided with numbers (68) in

a radial direction of the projection (69).

Powder inhaler according to any one of claims 44-48,

characterized in that



48. Powder inhaler according to any one of clains

45-47, characterized in that the further wheel has a
projection (69) extending fromits outer periphery,

the projection (69) being arranged such that it

covers a portion of the wheel (24) at a position

facing the window (4) of the casing (1) in such a

manner that no nunbers of tfe wheel (24) and no

nunbers of the further wheel (26) are visible through

t he % FRRFy TR MNP wheeT2926)S RATRGI9Rst Such that a

Pr ovEEed: Wi ¢ PO S 68)e iddbs@ ESEh B ndlikRHdraRmOf(24-26)

50.

51.

52 .

the projection (69) 49. Powder inhaler according to

anys orkoeked| bf nehaslorses ceirdrbed creoRaNi T t (¥t has
th@ogﬁ§§?a?#ﬂ%'Qﬂlqﬁﬁﬂég'§Fnﬁg§'g@@défeé”ﬁéﬁﬂﬁaﬁé%%cQontained

that a r activation of the dose counting
methakhenc¢2daPedr (B Bhavked Feadhdbesetakamt i ng
mechani sm (24-26) has counted that all doses of the
powder ed nedi canment contained in the container (7)
havewdér eftmlya beeratekehind (.o Ronylerné ndil elra iaec drididAg

to 0 | ai 4-49, characterized in that the
doggg%%gﬁgf%%eﬁe%%gﬁFéﬂ1(24-26) is coupled to the ne-

t ethagdoeabecuiblo susdhahbdm | (24s26rtivat@tblnd o the me-

novenent _of. the eri er,. (15 fromth

OESFERE ReBRer: (BR ce OB T FE S haeHTHEY @y 2 movement
Powglethenhateringcoetbayg (U6)anfronethé thisd etk Pdsition to
ang an%_'gne of clajns 31-40, characterized in that

t hePGhEet %Ei)Pi’%lg}%’\‘n ded with a plurality of drive

teeth (58) along a circunferential direction thereof,

o e SRR RIS TER0S1 28] SE Bl ARG 44c0 st amy

(4hewbiechlawntsh3eagth, i nha- | ation process, is brought

' ntp.gngagerent wth one of the
the wheel (24) is provided with a plurality of drive teeth
(58) along a circumferential direction thereof, and thé
coupling member (22) of the inhalation activated mechanism
(21-23) comprises a projection (45) which, with each inha-
lation process, is brought into engagement with one of the
drive teeth (58) soc as to rotate the wheel (24) by one

step.

Powder inhaler according to claim 51 and any one of claims
37, 38 or 40,

characterized in that

the projection (45) is moved to a next drive tooth (58) of
the wheel (24) and brought into engagement therewith upon
movement of the coupling member (22) from its initial posi?
tion to its end position, the projection (45) of the cou-
pling member (22) rotating the wheel (24) by one step upon
movement of the coupling member (22) from its end pésition

back to its initial position.



53.

54

55.

56.

57.

drive teeth (58) so as to rotate the wheel (24) by one
step. 52 Powder inhaler according to claimb51 and any
one of clains 37, 38 or 40, characterized in that the
projection (45) is noved to a next drive tooth (58) of
the wheel (24) and brought into engagenent therew th
upon novenent of the coupling nenber (22) fromits
initial posi- tion to its ergB position, the projection
(45) of the cou- pling nenber (22) rotating the wheel
(24) by one step upon novenent of the coupling nenber

( 28dwde Ol aNh RRYIdingN tobatkih 051 tSr ididiml52,
position. 53 53. Powder inhaler according to claimb51
or ChaEAFR el zed HAY 4@ i zed in that each of the drive

t egh b (8) t e &cééﬂﬂﬁt(lsgsl hAst Bg lﬁeiﬁw&f&@rﬁﬂ adhe
direction of the whe (24) so as to fa- cilitate
rmven@wf@rewﬂealprc%ﬂlaqﬁm ei5yhef wheel cb%l i frg as to fa-
me ) rdy e ) owgler
nE?Fgé%%c%%ﬁegﬁ?go%r}{)}'!\éor?ggg%g%%éﬁpé%%gd?ﬁg cl ca?ur%lmg
chaemberer {220 9vex Hdte tdrd vier oeethi ve8henber (19) is
arranged on the netering nem ber slidingly noveable

bet ween the cl osed position and the open position.

.55PoPdereinhabet excerubityi fg Boyanyeoné blfietpreeceding

pregedl ng clains, characterized in that a one-way

vafFve' e’ pl aced in the inhalation channel (27) 56.

Powﬁeracﬂhaieedahmotrmﬁmg to any one of the preceding:

clains cha acterl C?t a_manual, override

neghgn‘)g?ﬁ:fgégjv?s pro d@ f or ﬁaﬁﬁa??d on "the metering mem
ber slidingly moveable between the closed position and the

open position.

Powder inhaler according to any one of the preceding
claims,
characterized in that

a one-way valve is placed in the inhalation channel (27).

Powder inhaler according to any one of the preceding claims,
characterized in that

a manual override mechanism (38) is provided for manually
actuating the protective member (19) so as to move the pro-
tective member (19) from the closed position to the open

position.

Powder inhaler according to claim 56 and any one of claims
26-42 or 51-53,

characterized in that

the manual override mechanism (38) is provided for manually

actuating the inhalation actuated mechanism (21-23).



58.

58,

60.

61.

actuating the protective nenber (19) so as to nove the
pro- tective nenber (19) fromthe closed position to
the open position. 57. Powder inhaler according to
claim56 and any one of clainms 26-42 or 51-53,
characterized in that the manual override nmechani sm
(38) is provided for manually actuating the

i nhal ati on actuated nechani s (21-23). 54 58. Powder

[ | er. accordi any one of clainms_56,_ 57 a
ol e R e P B By RBE R ST e and
mecheimi €m conprises the mark (38) for nmanually

pushi nggdown tci]eii f}}altati on actuated menber (21) so
as 1Y Tt 457 adt uat® the inhal ation act uat ed
necha fiagital 2dveayi dndddraniisat eehpyesaBmoRE ©d8) . (38 for

Deaggl oner at or. arrapgenent (16) _for deaggl onerating a

POUE LG HEth CIeRT oifpriFEPAgE 1 any OB BR dhBReE. (21)
(720 o HonBuOPENi 4t e the SHBRIXt9bn LBEuROMWIGR&Ehanism
medi canent, at |east one air inlet (75) for directing

ai 121 4”dert?dl FRe RIRtEEHey BereRIcRARDer (73), and an

outlet (74) for outputting air with the deaggl onerated
powdered nmedi canent, the outlet (74) being spaced from

t Heeaggl arepat oherBrangensnt ((2%) Faradeagpapmeraeitd on pow—
of yd hQ nfleROShmOer at Y Ardiggenent (16),

characterized in that the vortex chamber (73) has a '
dianarée X efampem K3 damgngmen epenbeaggfbonthatspply of

e B =L M ortex chanber (73) 15 the
| argelsl Posene air inlet (75) for directing air tangentially
into the vortex chamber (73), and
an outlet (74) for outputting air with the deagglomerated
powdered medicament, the outlet (74) being spaced from the
at least one air inlet (75) in an axial direction of the
deagglomerator arrangement (16),
characterized in that
the vortex chamber (73) has a diameter d of 6 mm £ d < 10

mm.

Deagglomerator arrangemeht according to claim 59,
characterized in that

the diameter of the vortex chamber (73) is the largest pos-
sible diameter of a circle (77) which can be laid inside
the vortex chamber (73) on a horizontal plane intersecting
the at least one air inlet (75) without extending beyond

the vortex chamber (73).

Deagglomerator arrangement according to claim 60,
characterized in that
the voxrtex chamber (73) has in the horizontal plane a sub-—

stantially elliptical cross-section.



62.

63.

64.

65.

66.

67.

68.

sible dianmeter of a circle (77) which can be laid

inside the vortex chanber (73) on a horizontal plane
intersecting the at least one air inlet (75) wthout

ext endi ng beyond the vortex chanber (73). 61.
Deaggl oner at or arrangenent according to clai m60,
characterized in that the vortex chanber (73) has in

the horizontal plane a sub- mtantially elliptical
cross-section. 55 62. Deaggl onerator arrangenent
according to any one of clainms 59-61, characterized

| Debbatloike a4 exrdiydarht( 43tor8idgSt@8N8Hy one of claims
rotationally symmetri- cal relative to its

| 39gPtudi nal central axis. 63. Deaggl oner at or
alchaRgerRit zacf ofdiviht 0 any one of clainms  59-62,
characterized in that the vortex chanber (73) has a )
ditagevertexochutRer 8l h isedespengdl spepaiorally symmetri-
arLANGRARIL vACCAS 0 1Y 1l ARNARS 1Ok RkREHE 45 5I: 63,
characterized in that two dianetrically opposed air

inlets (75) are provided 65. Deaggl onerator

ar, ccor dj y . ¢l ai 59- 64 -
AR 0 S A oREB Lo BBy S oc graims
ha9d-&2wi dt h of d/5. 66. Deaggl omerator arrangenent

a [ . Vs clains 59-65, characterized
i% ?%gt %ﬁgggﬁ¥fg? ;73% is associated with a

1 ehpevointexowtatber hBtdlelhaE2E) chamehgradcof caibbent 8 mm.

cross-section. 67. Deaggl onerator arrangenent
according to claim66,
Deagglomerator arrangement according to any one of claims

58-63,
characterized in that

two diametrically opposed air inlets (75) are provided.

Deagglomerator arrangement according to any one of claims
59-64,
characterized in that

the at least one air inlet (75) has a width of d/5.

Deagglomerator arrangement according to any one of claims
59-65,

characterized in that

the outlet (74) is associated with a respective outlet

channel (27) having a circular cross-section.

Deagglomerator arrangement according to claim 66,
characterized in that
the outlet channel (27) extends along and coaxially.to the

longitudinal central axis of the vortex chamber (73).

Deagglomerator arrangement according to claim 66 or 67,



69

70

71.

72.

73.

characterized in that the outlet channel (27) extends
al ong and coaxially..to the 1longitudinal central axis
of the vortex chanber (73). 68. Deagglonera t or
arrangenment according to claim®66 or 67, 56
characterized in that the outlet channel (27) has a
diameter of 0.75d. 69. Deaggl omerat or arrangenent
according to any one of clai®& 59-68, characterized
in_that %he at Ieas% Ee air inlet (75) is associated
wi PRERAFESTEREE e TBPF inlet conduit, the vortex
chanbesutie} beianghelSepl ahed &retahdieeatod gastsaone
air inlet conduit by a side wall (78) being
concentric to the air inlet conduit.

.Depggygnmemat Qi A ra&&eaqembnacgeegwgngiot&lﬁ PNER of claims

characterized in that the side wall 8) has a rounded
end?pbPrion at a place ad- jacent to the air inlet

(7§%arggte;§§ggiqnp&ﬁag or arrangenent according to

any one of clainms 59-70 and cl aim 64, characterized

|nthﬁaﬁtaﬁeéﬁﬂeﬁﬂwaﬁﬂroﬁnéaeh(35? lﬁIQQSQQ¥Qtad5W1th a re-
%Eé&k%e l@%nlreets%% E’uY‘E 0 flsrvéHe}k ’Ll(r%?éé’ 3(73(% being

substantial [y senlclrcu ortron f

vosepr réltedh - quy Hhe talteleentr enef airhenkespeptduies by a side

seqLchrcl-g,0 0 N Sit] d

orThSL ir8lebs i Aleabit oo (18} B v J0Lnes

necting both air inIets (75) with one another 72.

.Deaggl8Real 0% B 1AN0GRENLBCCOLAL R0, L O 61 18, do

hara erlze D th |a |y sem™circdl ar
mabhapantemmz@igﬁjl$hp¢5| ti oned non-concentric to a

hor i zont. 17 def|n| e_di aneter of_ the
Vort SX s&han‘oe q( §8) )has ugd eng portion at a place ad-
jacent to the air inlet (75).

Deagglomerator arrangement according to any one of claims
59-70 and claim 64,

characterized in that

an outer wall of each air inlet (75) is connected to the
respective other air inlet by a substantially semicircular
wall portion (798) of the vortex chamber (73), the centre of
the respective semicircle of the wall portion (79) being
positioned on the diameter of the . .vortex chamber (73) con-

necting both air inlets (75) with one another.

Deagglomerator arrangement according to claim 71,
characterized in that

each substantially semicircular wall portion (79) is posi-
tioned non—concentric to a horizontal circle (77) defining

the diameter of the vortex chamber (73).

Deagglomerator arrangement according to any one of claims

58-72,



4.

75.

76.

73. Deaggl onerator arrangenent according to any one of
claims 59-72, 57 characterized in that the at | east
one air inlet (75) is associated with a re- spective
air inlet conduit, a top surface of the air inlet
conduit being exposed so as to allow entry of air into
the air inlet conduit. 74. Deaggl onerator arrangenent
according to claim 73, chabacterized in that the top

surface of the air_jnlet conduit is exposed over an
amQPe 36Tt S8 G&EE 860tthng a circunferential direction

ot Hehet aidadthlogle eepduhiet 7575)Deagd otaitdd with a re-
arrangenent (16) for deaggl onmerating a pow. dered
mERSCATHR 2 iompriedi ARG vord CR RG] 73) thaveag inlet
Ak ARGy h@osHBaPkY 28 & hey nawdsfed, rdiGameAto the

at least two air inlets (75) for directing air

t @iigerdtildl ywondwid -t he vortex chamber (73), and an
outlet (74) for outputting air with the deaggl onerat ed
powder ed nedi canent, the outlet (74) being spaced from
t Reaggiloniqradioy @FZRNgAMEnt B¢ nedd o (/e

d t .ar enment (16), characterized in
tgzgg&ﬂa%%%rﬂz% 1?5] Eg?g (16)

an outer wa each air inlet (75) is connected
t cheheoptshartagier dfnkbe @¥8)imjeancendiicd \smldxpesedi omer an

(7 of t r e he R

pog e T By SBEHTh p Lt AL R sn of wie
haizantlat cargdudt(.77) de- fining a diameter (d) of

the vortex chanber (73). 76. Deaggl onerator

arrangenent according to claim75, characterized in

t Mxdaddiomeraicd etrxahgdneate (26) afige died @nigoridra tdinge be pow-
(Zzgrégymedicament, comprising:
a vortex chamber (73) having an opening for the supply of .
the powdered medicament,
at least two air inlets (75) for directing air tangentially
into the vortex chamber (73), and
an outlet (74) for outputting air with the deagglomerated
powdered medicameﬁt, the outlet (74) being spaced from the
air inlets (75) in an axial direction 6f the deagglomerator
arrangement (16),
characterized in that
an outer wall of each air inlet (75) is connected to the
other air inlet (75) by an arched wall portion (79) of the
vortex chamber (73), each arched wall portion (79) being
positioned non-concentric to a horizontal circle (77) de-

fining a diameter (d) of the vortex chamber (73).

Deagglomerator arrangement according to claim 75,
characterized in that
the air inlets (75) are arranged along the circle (77) de-

fining the diameter (d) of the vortex chamber (73).



fining the dianmeter (d) of the vortex chanber (73). 58
77. Deaggl onerator arrangenent according to claim75
or claim 76, characterized in that the deaggl onerat or
arrangement (16) is a d.eaggl onerator ar- rangenent
according to any one of clainms 59-74. 78. Powder

i nhal er according to any one of clains 1-58,
characterized in that the i mflation channel (27)

. CORHJERmer A0 areHBEakeAt aécdo%‘&%@e‘% €18im 75 or claim
aQﬁgrdlng to any one of clains -

characterized in that

the deagglomerator arrangement (16) is a deagglomerator ar-

rangement according to any one of claims 59-74.

Powder inhaler according to any one of claims 1-58,
characterized in that
tne inhalation channel (27) comprises a deagglomerator ar-

rangement (16) according to any one of claims 59-77.



