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present invention relates to a powder inhaler, i_e. a
waleaisoe280f or di spensi ng a powder ed nmedi canent PCT/EP2003/008432
preparation by inhalation. The device is in
particular a portable multiple-dose. device wthout
propel | ant gas, equi pped with a nmetering nenber which
di spenses doses from a nedi canent contai ner. Nbreover
the de- vice is based on centripetal force for
achieving a nore effec- tive pulverization of the
powder ed i nhal ati on nmedi canent in such a nmanner that
the penetration of the medicament into the lungs of a
patient is inproved and the adhesion to the upper
respira- tory passagesphgpfeduged gor alleviating
possi bl e side effects ~Taused thereby. The
adm ni stering of a powdered nedi canent preparation by
inha- lation froman inhaler is comonly known.
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fromthe inhal ati on channel. These devi ces
caUﬁ@@etbﬁGGQVamback that they nmke overdosing of the
medi canment possible by allowng the dispensing of a
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powder inhalers comprising a powder container and a metering

member which measures and dispenses a unit dose are also known,
for example from patent publications GB 2165159, EP 0O 079 '4‘78,
and EP O 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 alignrﬁent 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 allow1ng

the dispensing of a plurality of doses in succession into the



i nhal ati on. | nhal ati on devices having a netering plate
nmovabl e between a filling and a di spensing position
wae@4teseri bed e.g. in patent publications WPCT/EP2003/008432
92/10229, US 5,113,855, US 2,587,215, EP 0 546 996, WD
94/ 04210 and US 5, 161,524. A further exanple of prior
art devices -is given in WO 93/03782. However, these.
de- vices also suffer froma drawback that they nake
overdosi ng possible by allow ng the dispensing of- a
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. ts have been nmade to solve this problem by using
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rotated, the dosing re cesses will nove first to a

the iphaleteAni fhalrGhment with the ne- di cament contai ner
for filling, and then to the inhal ation chan- ne
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dosing recess "Wl out during the said rotation.
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Wo 92V@§§7l and WO 92/09322. Furthermore, iniihese devices, the
metering member hawving the shape of a cylinder, a cone or a
truncated cone is disposed 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 £illing, 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 suxr-
face of the chamber wall may also have an emptying aperture from
which any powdered medicament possibly left in the dosing recess

will fall out during the said rotation.



than 90 of a circle arc. Since the netering nenber is,
for pur- poses of netering precision, disposed within
w@:2ohamser of the sanme shape, and since it haBCT/BP1963/008432
rotated through 360, of which at |east 270 are
usel ess for the actual function of the inhaler, in
t hese devices particles will inevitably fall onto the
slide surface between the netering nmenber and the
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According to the powder inhaler of this prior art
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rection between a first position, in which the dosing recess is
filled 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 dosing 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 filling and the inhalation 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



powder inhaler is still not conpletely satisfying for
the fol- lowing reasons, e.g. the inhaled air flowis
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strip. In this condition both the deaggregation of

t he powder and the renoval of the powdered ne-

di canent fromthe netering strip by the inhaled air

flowis not efficient. Mreover, any powder possibly
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Wi ¢, Wit R certain medicines, can cause serious side
effects. The nedicine dosages required for different
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sible penetration into their destination, i.e. deep into the
lungs. The most common metering device is a so-called inhalation
aerosol which is gquite 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. When small amounts of medicine are metered in



WO 2004/ 012801 PCT/ EP2003/008432 5 powdered form it
is generally necessary to use sone adjuvant or
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effective. However, a 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 application 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-



The centrally directed deflectors inside the device or
the heli- cal chute are explained to set the air flow
WO p00a/08380nni ng no WO 2004/ 012801 PCT/ EP2003/ 00BABRP2063/008432

tion, whereby the nedicine particles entrapped in the
air abrade as a result of centrifugal force against

the walls of the struc- ture as well as collide with

each other with resulting pglveri- zation. The device
described in the cited application has been narketed
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the centri fugal force resulting from the spinning motion carninot
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
30-20 1/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.



fl ow channels, but this would conplicate manufacturing
and cleaning and nedicine residues in the actua
walewioe2sooul d i n- crease. After all, cleaning PET/EPI03/008432

structures disclosed in the cited application is
difficult. WO 2004/012801 PCT/ EP2003/008432 7 EP O
407 028 shows in its Figs. 5 to 7 a vortex chanber
into which an inlet tangentially directs air with a
pul verized nme- dicament. The di spersion air/nedi cament
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chamberear the sane end of the chanber as the inlet duct.
The outlet is forned by a tube-like connection
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Vi ce descr ed i.n EP 0 477 222 a powdered nme-
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the c®l{ggtingr Sphipki-ng of accunul ations of nedicine is
obtained. This is ef- fected in a rotationally

symmetrical chanber whose |argest in- ternal dianeter
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lation. A powdered medicament is entrapped 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. If
the diameter is increased, the pulverization effect deteri orates
in a manner that, with a diameter of more than 30 mm, the pul-

veri zation effect is no longer significant.

From EP 0 865 302, a further powder inhaler is known which com-
prises a medicament container for storing a dry powdered medica-
ment , a 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-



From EP 0 665 302, a further powder inhaler is known
whi ch com prises a nedi canent container for storing a
waleop4proer ed nedi ca- nment, a nout hpi ece bei ngPCDER20031008432
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t he powder 1 nhaler after a predeterm ned nunber
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der inhaler with an optimal pulverization of agglomerates of a

medicament to 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, eing 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 medicament, a mouthpiece



clainms define preferred and advant ageous enbodi nments
of the pre- sent invention. According to the present
WO pwentison, a powder inhaler is provided conpPCHEPZPOZ008432
contai ner or a powder reservoir for storing a pow
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medi cament, a nout hpi ece WQ,2004/ 012801
PCT/EP2003/008432 9 being 1n comunication with an
being| Hhatemiwni chbiimel widhdan privabatian ehamerdier abdi agprotec-

tive ﬁ%ﬂy+gegag%%m§nnéigg$ngtgw e @§99§%%%$9¥é9%g@85bﬁnd the .

at’ion er|n
inhal@Eimmethnnélllﬂhmg peséetion, membawuxﬁwmdv%a®a%lngtween a
ecess is in al eni ng ,of the

t h an o
ERREEY oo SRS W R akil H‘Wi%swq FasRs " dosdmoflifament
with m\r@}@asleﬁqqr&df carentondadnan sahad ald o FAghbioRithNone

ich the 05| recess is in alignnent with the
dose %’A%hﬁl?%t? %J;gfﬁ%glcﬁﬂﬂ%%f AR 1AW - THEHIEA oP's PREVEABN e 1n
whichbEh&eess Bh & | B8R H01sSEA T OTh ghneWhivgitd trat 1hea nggtlon
covers the dosing recess when the nmetering ne

channg,. t%eum%@}%p@@m%nlstrrf@feeaéyleprtw@men englehed po-
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from entering into the inhalation
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which rd% C |ve(:1;‘1%‘9 Ig§%|c o%% prg?gp rﬁgesgﬁﬁﬁnﬁlﬁ?gess'

thereby|ekp@plmm thech3$engnge@eﬂben>bﬂkma&mdubﬁlahoaﬂﬂnnel SO
Slt on, and. i t.s ope tion,_ prevents the dru
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contaimémniﬁﬂﬂh@gd@ﬁmu@fréhesﬂDSIng recess, thereby
preventing an unintenti onal Ioss of t he powdered
canent_con-_ tai in the

medi qﬁ gzreﬁgss. @I&gou h..
mne pfSRCERT Mt "Wl G ORI foRbor BAthBoR ding
on thetmetéxﬁngiqmmﬁdﬂ Olbe alelen t 5t HPEOEB ipostiit@Bni Snd its open
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the dosdmyitscess from falling out of the dosing recess, thereby
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, even 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.
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cover, the integral cover being rota
p7€t§ﬂvotably coupled to the casing so as to enable
opening and closing of the integral cover. The casing
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mouthplece 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 the 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



tive dose has been taken by the user. The contai ner
storing the powdered nedi canent is preferably di-
wo@en12spl i nt o a nmedi canent chanber storing theCT/EP2003/008432
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nmedi cament. The rreteri ng nmenber is preferably a slide
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causes the slide to move from the f£illing 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 dose, and close the cover. It is the simplest
possible operating sequence to reduce training time on the one

hand and maximize 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



slide to nove fromthe inhal ation position backward to
the fill- ing position. Projections, for exanple in
wo b@4f@sm of bolts, nmay be forned at bot h | onpCT/BP1003008432

sides of the slide, these projec- tions engaging wth
profiled camtracks being forned at the re- spective
sides of the cover. This allows that the fundanental
operati ng sequence of the qgmder inhaler is just to

open the cover, inhale the dose, and close the cover.
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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 (primarily associated

with shallow, wide receptacles).

The flat surface of the metering member may be provided with a
slot so that, upon a backward movement of the metering member
from its inhalation position to its filling position, any pow-
dered medicament possibly 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.



times the depth thereof. This enables the inhalation
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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 a first position. The coupling
member 1s 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
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rangement having a plurality of wheels being numbered on: one
side facing the opening of the casing of the powder inhaler and
being coupled to each other by a gear arrangement. In particu-
lar, the wheel arrangement may comprise a plurality of wheels
for displaying the numbers for a different order of magriitude,
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 prolongation

of the coupling member is moved over one of these drive teeth

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



The coupling nmenber may conprise a further
prol ongation, pref- erably in the formof a
w@aviiolsuer, which, when the netering nenber PEIEBPRH03/008432

t he coupling nmenber to nove back fromits second

position to its first position, actuates the dose

counting unit. In this regard, the dose counting unit

may conprise a wheel ar- rangenment having a plurality

of wheel s bei ng nunbered on one side facing the
secongpeAfa§ien, t Foeredivmpréngihe pbaderol omgderorand thei ogu-

. - ~C : a y e arrangenent. . I.n
pLing QUEbES SR SRR 2ot S AN ol B gootn. on
the opharahieny, ofhahedhs megserdhngphaybeay ihenswsder=ski@kdainto

. Ltferent order of magnitude,..respectively. For
its fg;gﬁg e?ofhéjﬁﬁ%éﬁngr%&ﬁggﬁﬁ%%lﬁ%§q%%M$??§é§ghuﬁn?@§°W8d
to disbeekgand sheempvaieel bei opecovpbethdYmaibddl®on its sec-
wheel . C? { he %;her side of at |east one wheel there
ond pPREythaNabP ahGéd T T Shl BRSEE LG oF 24P e et h ARy Bisigts in the
proloageengadodl €RG (RepliihgURERPER- rbtad 1 gl rart ifr%[éﬁ%fctﬁk}@
0 e

respective wheel. The above prol ongation ‘
wheeleBHpPPRgS Hefber Nes ehyy 84C698PN bHRT of O oS nhaibioelyet hhe

d whentthe coupl.ing meebenyks e om.its fi
ose i an fo s VD 2004 B L e A sl fpbercalso
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its fasserbaglihepbernds hpddedibatkwalrs ipnoitidrs fsiol khag the
itq n h LLient er .is thus ,all owe to
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oy e Y BB e B B r RPN ok Sy o e o8g8p, Lito en-
gagemtherebyhddos ermhbilagibor aatheradtnenedey), el i8088rticular
. count i unit. At _the same tine,_the coupling nenber
in thi s%on8 E%%ntﬁgepP%ngFFgg PEhLRr 4hﬁn€qwmﬁﬁm9t§eabé§eas
held pgsthéohnhabhdtibheatesbte@nhe®ibelgd0f USRS, the ini-
=i inh@%@tioqﬁ?c%gated menber to its first position and
tral ROPEEEIPRi Rt ¢ AS pBEPLRBRON sFHHRed MechpaiRmaspdchEdthe
devick0is heekihad abig@Anachat ede NBSHRS destliHd 8petBEoUgh, £

ene peSehePRECLYe 2ReLNg Ol Lhe casing agan.

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 inhalation channel through which air is inhaled in use is

preferably designed to comprise a deagglomerator arrangement



by these novenents the coupling nenber is again
brought into en- gagenent with the inhalation actuated
woreosb@er280and in particular in this condition PECEEP2003/008432

aforesaid arm of the coupling nenber is held by the

i nhal ati on actuated nenber again. Thereby, the ini-

tial condition of the inhalation actuated nechani sm

and of the device is resuqgd again, and the above

descri bed operation of the powder inhaler can be
compiegiakt @d subkEaabéreélintRnoentlal dias imledry aisefeferably

- a has_ al ready. t ake

rotagdl%llgzﬂeylxr@eﬂ}gwgl voyf_'%( éﬁarﬁber’bﬁ‘q )71 X%u%‘f‘@eac which

renovi ng 0SSIi
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The Vdﬁ%xed:ha'ﬂﬁher abeve dESmété)Jed:{ CtQiSGSrﬁi@lmtil Ng Uk, i Srefera-
b1 gﬁégp ngrlven bé clo eration of the cover,
P& & BFElﬂ% a8 o PR @hetdfh 2 diame-
ter dHoweiebn the grbvengtefond h@o@kpseefﬂ&&tdengfdy@i%he hgglom-

wel | be assisted by the stored enekgy of the resilien
eraterémfueslé?FlOﬁheTbﬁhaPét PBRLehathdihg Ifnagh owre o4t ol raimange-

ment IHWALEd FleRaWS9 kS stE@éﬁr@ﬂﬂeﬁs'%g%% COIPd S & Bmber.

deaggl oner at or arrangenent WO 2004/
e hasH ER2Gd3r00848he Y‘Br’é%fmﬁh@ilhﬁgf anaubevanta aduhstantially

elllﬂﬁ%qmi:'r%l sakEbckabat ’wn;bpé e&% ¥ o9kt | F év%l e inhala-

ynnetrlcal vort ex C a an alr out
tion |C§'laél>@|eél | ySaprrgﬁe@awyhcxmm tlex ctremsberesticin t Hat addi-

tion A Wi RERL! hendO0LEX GRATRET ; qadS [ 9 A Sthond. .

vel ocity gradi he vorteXx cha
have ¢:hsf s@m;me<ofdarcs 1@hm:h paed eran-daincdtm << b -tHEMnngr di-

r |a out since uch di ane- ter
ametegia Otflnglﬂon% aseférgven o Pe ar*?ogto é‘f‘%@tﬁ FvET ggipyed deag-
glomedmaggl domncélatadhtfuncti on. The air outlet of the
deaggl onerator arrange- nment has preferably a smal |l er

Be31 sa%tee b%ggnd%‘ggFY%{.}e ed huarnéoselrj)gs ne bas Sec a(%Ler of

e vortex cha ave S
the pﬂdaeptlaaWectmes sectowple Wi |va rtila tai bo&dkl&kaﬁ@&%rpo—
ti,on ¢ el) i r abl C|rcular in

rate clr}'oslsngglct P8"r‘{defnl%an£ er’as 3 &Lr ef %or example, a manual
override mechanism could be incorporated into the inhalation ac-
tuated mechanism for manually moving the protective member and
manually actuating the inhalation actuated mechanism. 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. Furthermore, 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 %.



tion or alternatively, the outer walls of the vortex
chanber have the shape of arcs which are
woorvdp@seentric to the inner di- anmeter of thePUDEPE®R3/008432
chanber so as to achieve an inproved deag- gl onerator
functionality. Besides the above described features of
the powder inhaler of the present invention, a couple
of variants could be incorge- rated into the powder
i nhal er as well. For exanple, a manual override
FUurthGEpAsRi saNOsHIed @@apﬁcéfp@¢%@¥ﬂﬁlﬂﬁ(ﬁtdﬂﬁa|ﬁpﬂnaun@alatlor1
a ni oL I A t.he
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ecess and tri r the_ dose, unting unit. .
free L ERG nbPes G IGRUPY Pari LOUIRFHESUAdE Conteierr ded
the ithelitihahathefnact UAbREVESS e EOUMHNE N idembEH SoWaYl He
espeCJaILy be of benefit to those peopl’e who cannot

held 3Entkve PReI-MBYUPPEYTEPBVIREYE Ao IGperlatd ophactuated
mechahfBal &1 ansast %ﬁ%eﬂleﬁéﬁhﬁ?'ﬁéﬂmef%@ her ARG e E_{t?n@r\é@gl to

val ve could be placed in tThe inhalation™ chann
the l%?é%@FﬁBPyCB@@ﬁeﬂhénﬁnl@@n@%rtHﬁ?&ﬁ@ég¢m®n§paﬁopoatalned in
the dbanEeNEOL g%V%bQﬂ@%h 1 c Lure,
S O e bSy F oo e LA on ol o DB 0T 5B o~
polntPEW$EPQ993/@984Q2haI¢ Fh¢t¢mmbnnaﬁ edrfetdteofneansiofing the

| dos
dose §8 {:ﬁ’eerdigglgg uc QanJj ke tg.r}lgo%%u . he modgFprg, from

I ncor por at ed. a nea npri'se a
user @ghbrtion partiecghargen the formof a spring, which
is com pressed by neans of opening the cover. The

The dé@ﬂ:é '@t tﬂgnﬁg%{ge}ﬂ\@uig %%Ibie&p Jellﬁ_x)g?tt erclo%%tlg%gng respi-

he netering fréée to nov
rablehdp$ewaylpe§|tpohhbepmke¢ntt&£nnmnim maﬁeamdngbhef pressure

d in [ an t he ne er _\Wo B
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ticleaﬁrmﬁﬁedn,necmaassnerefeamhmoﬂdry @ememmaglaanbeflé@ by
lete t he inhal ati on channel and,
less'ﬁgggéﬁ}pregen%ﬁgﬁmoﬁ%SetQiﬁngﬁ edMeRce only requirTes a low
work input from the patient with the device being classified as

a low to medium resistance device.

In the following, 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,



t he dosing recess for inhalation. The hal f-way
position (md- point position) would have the conbi ned
we@bdoeo1280f retai ning the dose in the dosing rBCEEBR20a31GD8432

protecting it fromnoisture from user exhal ation or

di scharge. The device of the present invention

delivers consistent respi- rable dose values to the

patient across a wide range, of pressure drops. For

exanpl e, between 30 1/mn and 90 1/mn the fine par-
Figund dl ehowacti grerspestisig eriefv Pdl apdasynpesebratssanbly o £
the pvo%rdife_ers i%alle%ss than 20% Furthernore, this

pertormance only requires a low work input fromthe

patient with the device being classified as a lowto
Figunesdit@manels b8t agioew dean spectivet eefvel bowandeo st heounting sub-
nesent ti réventvi] enrwl’llﬂa ber descri bed by neans of a
pr ferregl elrbodi Frent vvljteh 'reference to the attached
drawi ngs. Figure 1 shows a perspective outside view of
FigurspéRdemd Bhalsrow acomrsdissgttional prétesr ed endbodbsent s-ub-
assen90f1 the present invention, Figure 2 shows a

peryépective vi ew of the powder inhaler when a cover

thereof is opened, Figure 3 shows a top view of the
Figumpowdér anghdBershwhenctdes-carerioned epdaecdieWd of the powder
inhalZeq:Oélqlh(élz% 1 P%TJeErPZ{)sO%:/ %0864 2 18 Figure 4 shows a

per spect i g VieWw of* 3 d-Lossl g sub-assenbly o f the

powder inhal er, Figures 5A and 5B show perspective
Figund éws hofwsa adgser siorpitivey ssiule- vaswvenbl yhef poheepoimietle r
. i.nhal.er, .Eigures .6A and 6B _show cross-sectional views
Wlthoéjfr]l' tsﬁgedc}g?o%é‘ssu r-lex};lgcgﬂeerrb o)}’,erFilaqugsﬁ "and 7B show

cross-sectional side views of the powder inhaler when
Figunehd ebvers ks rodoseehtiRigguriewdoshensinhptatspertawvieusicde

I f the powder inhaler .wtho side.l abel.s en
mGChat\{‘hlgwc%\?gr % g C10sEt v |nggurué1 13” g Eo%eapﬁ‘gggﬁeﬂl?@%gf/i ew

of an inhalation actuated
Figure 10 shows a partial cross-sectional view of the inner con-

asse

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 a part of a casing of the

powder inhaler,



mechani sm and a dose counting unit of the powder
i nhal er, Figure 10 shows a partial cross-sectional
WO @woasot he i nner con- struction of the powdePCT/RPEOE008432
upon inhal ation, Figure 11 shows a perspective view of
t he i nhal ati on actuated nechani sm and the dose
counting unit of Figure 9 upon inhala- tion, Figure 12
shows a perspective view of §he inhalation actuated
mechani sm and the dose counting unit of Figure 9 after
Figurg déi mgowshe Pevesprettitre penderd Bnhmahshpisegued U8 powder
1nhalﬁ—:’1‘2""s a perspective view of a slide of the powder in-
al'er, Figure 14 shows a perspective view of the cover
of the powder inhaler, Figure 15 shows a perspective
Figung éw ehoaspar ttosd wlieasihghsf doséngpeubleassanal ershoM® in
Flgul%%O%/AO ?L%O%BDCT/ EP2003/ 008432 19 Figure 16 shows a
perspective View of a nouthpi ece of the powder
i nhal er, Figure 17 shows a top view of the dosing
FigureyB.Sasbontst V¥ Slravsp¢ et 1 gurees oBAaandi6B, sprijug eofl&he pow-
I?l%vj% a perspective view of a slide spring of the pow
nhkal er, Fi gure 19 shows a perspect|ve view, a
. cross sectional vi ew, and a front view of an
FiguienAdl abhioots & Peat ek aleitrervichi,t hxech:nhal—aet’ohonabt\zﬁaaved and
c S Ei.g WS r.Sp ' ew of,
= o U el e S R RETIRAPEE P dpration
actuaé:lwlmea:hpensqnect ive view of a reS| i ent msnber of t he
i nhal ation actuated nechanism Figure 22 shows a front
a of a nlts
F:Lguryﬁn%\ﬁ S%PR% Saoggéfeygg%%%%nﬁ%gﬂ o g gro¥ g’ er of the
powdearedmheilew, a perspective view, and a front

der 1

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 dose 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



view of a tens wheel of the dose counting unit, Figure
24 shows a perspective view of an idler wheel of the
walo®e/o1asount i ng unit, Figure 25 shows a per speRCT/ER2003/008432
view and a side view of a coupling nenber of the
i nhal ati on actuated nechani sm and the dose count- ing
unit, Figure 26 shows a perspective and schematic
bottom vi ew of a deaggl onggator arrangenent
. (cyclone), Figure 27 shows a cross-sectional view of
FiguresePeagef Bnerdt 95C athovr #nPERSRECHLVEI Hlee, 28, PnePWT iew
20041250 2003/ 008432 e 8B and, o,
and 2 hOM/alﬁggéééizlve Vi ew, aoé Eo%yéléa%éﬁgd; £“£ow
der inlialgr eespecdivelyo affurtdedi ﬁglbgdbmaSSenﬁl’yh@Jflravmwon
der inhaler according to a further enbodi nent of the
pdYENG G 1 o T NS, BoMdES E*ﬂﬁﬁ‘ en %Bfﬁﬁ@ﬁ@ FLOULS Ty with a
conprises a casing with a | ower 1 @nd an
lower ishelgr 4l anyean leb’eeq@lplqwmbﬁybenngopaVatably or rotata-
coupl to_the r II In ide surface.aof th
bly cqtd ulede%%e‘?]ixe 11%8%\/“\@'1&?&61 T of n%éagoguza %%? ayfl gcghe Fover
shell rﬂurmem.ma%w ad dnsefomtﬁcng durspﬂawhnghnmnbér@eof a dose
scri,bed | ater can, be t, n on1F|gure 2, the
Countjrr?‘ﬁe %I Wty ‘ﬁlﬁgnbeoedesocﬁelﬁgg %veal a nout hpi ece
3 Mﬁth whi ch a user can inhale a powdered nedi canent.
As carAtbd hmkﬁam)efrémomgmialéz,oftrtehe'.nm:eguflami eceeB 2 stat sbd
or med. whi ¢ ow .ai.J i,nlet. Furthernore, at t
opened i (Uil of TRaCHRARID Lot kR Bheh RGhr 4 Hotes B 2
powdeﬂidf@dﬁﬁﬂ?mm% ChA’a|‘¢l®é/\Eu;ip§rVIfQWna %naﬁbbg ﬂﬁékr%&{jtkﬁﬂaﬁ@ce 3
showing if a dose js _ready e descri be
slots | t3h° Hruce, Wyt o sHppEars Tugoh Sitn- FRAFBETBAT $howk nghe
upper td8de Te fiRSPRELENEI SOSE3 has HeaAntakena HPEe St rust g ened
of the lower shell 1, the integral cover 2 and the

which thdiisi e B1@Un2al $HLDEe Mikdn Ofr SAPRi §RPBLRI whi ¢ dose is

ready SO¥S.1a 1 0P NéS¥WDhed Ny fREVDRR isNkaLEr dléé‘pﬁé% Gugon in-—
(and in Figure 8) , the |ntegral cover 2 is shown

halatipn hew sSndethabel e Wi st dridedepiset 8ds PR guress- 1
and 2. These side | abels prevent access to profiled

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 covexr 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
the 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, thereby
allowing rotational movement of the integral cover 2 relative to

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



cam tracks being described |ater so as to protect
these cam tracks fromdust etc. Figure 14, Figure 15,
w@ea4Bizgor e 16 show perspective views of the PCI/EE083/008432

cover 2, the lower shell 1, and the nouthpiece 3,
respectively. The |lower shell 1 and the nouthpiece 3
are con- structed such that the nouthpiece 3 can be
snap-fitted onto the |owes;shell |. Fromboth side
surfaces of the | ower shelT"1 pro- jections or bolts

the irkeendl wdcdr ehgegecwidl ndspedttisvéogemt ralr fa@pemiesgs on

Séjrfcgaceers s%feltlh% I nt gncg!a cover 2, ther

ofh sigde eb
the ué#?%m%ﬁ% ?%ﬁ% F onal - hoverent ‘of The T ntegriEt ido ey &2 % can
be operédtunvelil oits hesdoveeiges dutsl agAd neantie: seRRAIIGN of the

Fi.gu nd Figure 2004/ 012801 ,
lowerp&‘?‘?%ﬁz@o@?%sﬁ reziz)t'x\gti &Gr SHAEoTET RGeS Afodbg inte-
gral wbesrizs opweingurinceviest $henshibhe YBPYrddimeRf cbhe

| oner shell 1, and the integral cover 2 can be opened

trackyppfe FeEneRarPEdyP L RVPAGS 76t SiAe mResiesitdenst 28nhef a
shuttléwer shehd is(seeddpud i2e vALWOLB-sie b%lirnfga%%%wgf in

) the inte- gral cover 2, openings 31 having the shape
Figureflpr of ikt of reries idde brEWRES WhecH rdregredusiordr 2
and th® §166:PI9iecii s 28 afiag shytt! §n9ae%r_ai°i‘% 15, a

‘ perspective view thereof being shown in I'gure 13.

..., This kind of coupling between the integral cover 2
Withipnghe he2s}n1¢ernd tig [lBerdedelilbdd raspedtivgdvai fchere are
two sWbLifehbie: £85I NG AN G d quetshebla L td el

we sthere %re ltmo sub-assenbl i es grraﬁgeﬁ%sfﬁgﬁgfggt% dbsing
sub-agepriaby ehbl yhieh alrdawintg cudaly- assendbl § Iwdeirehl medica-
ment, PRELICULAL JELGLS Qupondened odi caq, DBNL I 0 Lg.

second sub-assenbly 1s a dose counting sub- assenbly
a ssembb iy whd chh tompeomes. wgs iathdnakilen iact satec tred heaihami sm and

= ot R RO R S s B RS s et oy

the uyerw of the dosing sub-assenbly 13. As can be seen
t he dosi ng sub-assenbly 13 conprises a container 0= a
. eseLyol i owde di.cament, the
raqurSSEOLBLL o, AOLPLOIO A SRS TRbeg Y-ty 10
As cadeaggbtoaer atlve @rsing sub-assembly 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 dosing 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 the spring 17.

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

the slide 15 such that the slide 15 is continuously urged



rangenent 16 to be coupled to an inhal ati on channel of
the nouthpiece 3. A spring 17 is clanped onto side
w@e@pecsions of the dosing sub-assenbly 13 supdiI/EPZD3/008432

it holds the dosing sub- assenbly together. Figure 18
shows a perspective view of the spring 17. As can be
easily seen, the spring 17 conprises four resilient

side spring nenbers, two spying members being fixed

to the rear side and two spring nenbers being fixed
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shown22nafadroste tIse underdisde cofitheidesimgasub- as5erhl Yhe slide
15 1 13. Fromthe rear _side Eg the front side of the
aEpFuﬁﬁsiﬁg &S SexttPertds T8 TaHWi Pf ohaFopé®ol caRt for meter-

ing aSPlbk80 FERPRY pidercaP i8S anc8EPERAt B0 rf er‘é%sbeﬂzhﬁg the
longi tudi nal, niddle region of the s|ide 15

dose ERGR i K 1Rilgt% Pr3itilsTy ngeraﬁgthum@apom%aamerr égtenan
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dosing cup for meter- ing a dose of the po ere
16. Thedpbanemieatdonsd seaaspset Frgintanembse bm@ﬁndlng along

the lghlgllﬁw:l_ﬁ%si' Hl%llén‘}%gg%ﬁt @ft ﬁeﬁgﬂ%gggeﬁj elhg 8s that the

i nhalation position underneath t gl oner at or
dosingr rapgededt iB6reliebdboveerenti sgathsepahat enspriige of

t g. et I nal m ddle re n .
the dgsqpﬁégéé}%%géﬁ%l n§§ré§ ?ﬁatgp%dg %% itfgtPedd8st &% ?%tlon
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ssenbl Y. 13 if the S|Ig% 15 is in its inhal ation

the deagg f%%rgg that ToRe 8681 g °recess 18 is properly

Iocated under the deaggl onerator arrangenent 16. As
As alabaéadwnﬁ@ma¢&ﬁe@bawevethehel$ﬁédéSlﬁeseeseasas Betering

e ich_c be noved_ in the horizoptal
membegfkgg I on %%I%lwgl |n§H60§?flgﬁn gmﬁlFﬁcgﬂﬁﬁr A @
filling aositbanatshownpdsi FignresbBAwioi an FighiegabBonThusition

shownt pLe 1g|‘1qerel%}3l ST'cﬁl | dl r’é%'eysrirgggagléeisbeé 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 underneath 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 container with
integral desiccant. The container 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 permeable membrane

10. This permeable membrane 10 is of a different permeability



tween the filling position, where the dosing recess 18
is lo- cated underneath a dosi ng opening of the
w@oemwalaser 7 and faces the dosing opening, aneCT/RR2003/008432
i nhal ati on position, where the dos- ing recess 18 is
| ocat ed underneath and faces an inhalation opening of
t he deaggl onerator arrangenent 16 which is in conmu-
nication with an inhal atiogschannel (to be described
| ater) of the nouthpiece 3. As is shown in Figure 6A
than the PERIARELITY Hejweent aieer vitheh desitasgpmdl or the me-
dlcamgzﬁé' Egg{]ﬁe IE( sq_%%t %'o@%[i 7Tk9é)g,fg%fn§?easolal d'o%a'{%e membrane
er 8 oring a powd I camen
10 cadé@ecaaﬂievhﬂhbébrgexampnengbﬁIﬁﬂsquantcﬁbe @hiﬁebeng ma-—
re that .may have. _entered the nedi canent chanber
terlagn ﬁéz deS|%%‘ eghanﬁgﬁoﬁ TR T e nPthge con-
tainenedi casknd qhanhier a&ebmsadse@ag@dle HetHeak eceehnane
Thi er meabl e nmenbr 10 s of a different
Chamﬁ@rﬁeaﬁa *Plil WBS3665F015 %»Err%#%c?sﬁ%éﬁ@gcz OISORRER"
othert Q@l’@@bl@aﬁlelallEhgbﬁk\&ﬁ@anyt]&@ruééte AesigetaANthObothecham-
nme- _di cament to the outside world. The perneability of
bers Bhedn@ft¥ehe - 10 can be achieved, for exanple, by
making it of a different ma- terlal and/ or a thinner

The ab&€éi @BsdhamddentRighahodys Décdhe Hrernt @ia@erthg fEQILl)ﬁlng
11, 12 are used to seal both the nmedi canent chanb

advangpge shelhies CesdmcadhaRBer OOLY A Ahmtawr toe @@@#@ément
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both cham bers 8, 9 as well. The above describ

cant reglégiRy RIESUECANEigPs BB PRSE ¢ HRLTIE winey the des1ccant
is al@&k‘/@ngégféd Tk?[%l%eﬁl'e‘éﬁgnEhQ@stl‘Pé’”c% él%c% tllt Q‘El be

nmedi canent chanber rather than t V|ce
effeci&ymi peen | £4s tdesicovesans l%ﬁ@annglpﬂb@ucbsswzenands

osf . r I esl ys, seal ed,
suorofPfh: sEUILOELTNS MHEo0esLerating | AHBYS. B Sy pqpees
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closufl 268 ok bR B Fe e T Sheainily CortenesT 7
comprilesngchoth uséd trieelisament ctlosuiver &5 drhe trmdu@aaﬁeahnt cham-
ber 9Ng£r?o¥>grman %acr‘]ctu%%r alu QSStS‘i —srho7t moulding. This ensures
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 filling the device with the me-
dicament or drug which has a very low permeability and reqguires

only little product space.

As is shown in Figure 6A and Figure 6B, the medicament chamber 8
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 inhaler shown in the drawings solves many technical

problems that may occur throughout the life cycle of the powder



conprising both the nmedi canent chanber 8 and the

desi ccant cham ber 9 can be manufactured using a
w@2@ho1280mul di ng. This ensures a good seal beP@EEP20DII@S432

medi canment chanber 8 and the desiccant chanber 9 at

| ow product cost. Finally, the foil sealing pro- vides

a tanper-proof neans of filling the device with the

me- di canent or drug whichjyhas a very |ow perneability

and requires only little product space. As is shown
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easier filling of the dosing recess 18 through the
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forned at both sides t he cover
latlomm@rsatmphé%ggme%benﬁaxﬂg@@p,arcéogrm |oédtb@mcover 2

cause%r@qgssl%@@ t%oﬂelvlengr&ﬁt%%rir}ﬂlﬁh Q)fl lp%@l%ﬁg]nt E?&%ﬁlgrd
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tms/cl{Lh1A0:R0SLELED 651 OHCEEA L0 oA laLhheicss
lineafly causes IEIS@GSHZI de tbe n@a/arfg omn mxitrﬂmllatcl,omhe profiled

cem cPELE! 93 BRGNGLGL 8L Sl 00 B0l o0 0t Thel,
predeﬂérminﬁ’dvédrsmbahqﬂlb; ardy eztam‘jﬂail ¥o yWwiainh alh@&ﬁeeﬁ Eout
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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 to the
cover 2 being fully opened. For example, the slide 15 may be
moved to its inhalation position already 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 F£illed
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



camtracks 31 are shaped such that opening of the
cover 2 by a predetermned first angle, for exanple,
whygooakizngl e of about 30 , fromits cl osed posPECT/BP2003/008432
does not actuate the slide 15. That is the first 300
of the novenent of the cover 2 is slack where no
nmechani smis driven. The industrial design of the pow
der inhaler is intended tggonvey the correct
orientation of wuse. Furthernore, the coupling between
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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 fill-

ing and scraping upon leaving the container 7.

During opening the slide 15 is mowved from the filling positién
to the inhalation position as 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 19 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



ai rborne entrai nnent of the formulation upon
i nhal ation. The dosing cup is circular in profile (in
wo o4wim with an semi - elliptical cross-sectPONEPI00E008432

the cross-section has the shape of the half of an

ellipse), the dianmeter being three tines the depth.

This enables the cyclonic airflowin the airway of the

deaggl omer at or arrangenent 26 to scour the dosing cup
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arranged such that only an inhalation suction breath
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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
constituted by a plurality of spring elements or spring parts,

for example.



fromits closed position to its open position. In the
follow ng, the inhalation actuated nechanismin
w@eosioree1 ti on with the dose protector and t hePCDER2003/008432
counting unit is de- scribed in detail. Figure 5A and
Fi gure 5B show perspective views of the dose counting
sub-assenbly 14 al ready nentioned above. The dose
counting sub-assembly 14 consists of a sub-frame 20
whi ch holds a flap 21 acting as an inhal ati on actuated
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inhaler along different cross-sectional lines with
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frontCebPhicsie pdhe dadhalrathens1channs] 27 e rdichgskr 0Bkesses
t he upper side of the nouthpiece 3 downward so as to

30, apRIebERIFE 194 e GéaghFoftet &t ofP B Argefdipges with the
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functionality of the inhalation actuatéed nmechani sm as
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noved forwar e con
ing up the drive spring 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 required but also the susceptibility of the

mechanism to accidental triggering.



the slide 15, the drive spring 23 of the inhalation
actuated nechanismis tensioned and charged up. A
wo poogp1od 33 of the drive spring 23 rests atP@I/EP2003/008432
portion 41 of the flap 21 when the drive spring 23 is
inits discharged state. Therefore, by- -charg-ing up
the drive spring 23 this reset force exerted by the
first end 33 of the drivegspring 23 on the flap 21,
normally holding the flap 21 in a first horizontal
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the flap 21 reducing not only the actuation force
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PCT/ EP2003/ 008432 28 shown in Figures 9 and 21,
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the do%% @oh?ltt% #ide 3udhags 148.af d&Q@r%@é&? P e F'E%Legn‘? the

shows a erspective view and a side view o0
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second end 32 of the drlve sprlng 23 rests, there is
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press O{]%aéscr |%&{aaaﬁ1td§ rg%%ts%cggg%%om o#]é%%m% gl%ewﬁ the
portidrheleodx e Sflaappml onpatredp UFlddmghtlen-flap 21 in its
first horizontal position, as shown in Figure 9. In this condi—
tion, the dosing protector 19 prevents the powdered medicament
contained in the dosing recess 18 from being displaced from the
deagglomerator arrangement 16 (cyclone) i1f 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 tThe cover
2, thereby 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 first

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.



gages, on the one hand, wth an opening forned in the
dose pro- tector 19 and, on the other hand, with a
wa@bkaiog/o230f ormed in the front end portion of tPeI/BP10d&008432

15 (see Figure 13 and Figure 20) As already described
above, when the drive spring 23 is decom pressed and

di scharged, its end 33 exerts a reset force on. the
portion 41 of the flap 21, Jtshereby holding the flap 21
inits first horizontal position, as shown in Figure
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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 powdered 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 (see reference sign 49).

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

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



situation is shown in Figure 10 as well as in Figure
11. In Figure 20, a perspective view of the dose
w@embecasor 19 is shown. In particular, in Fi geCBEERD03/008432
t he opening 36 is shown which is in engagenent with
t he prol ongation 47 extendi ng dowmwardly fromthe
bott om of the yoke 22. The front end 35 of the dose
protector 19 has a partial 3gi rcular or semcircular
shape so that it can formpart of the wall of the
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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 mounfed 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



dosi ng sub-assenbly within the [ ower shell 1 of the
powder in- haler. Furthernore, in Figure 17 there is
wab®a/ospi cted the end stop 37 for the prol onp@r/EP2003LT08432
of the yoke 22 and the dose pro- tector 19,
respectively. In the followng, the functionality of
the dose counting unit is explained in detail. As
al ready nenti oned above, tjhe dose count- ing unit,
bei ng provided for counting the nunber of doses taken
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surface of the units

circunferential direction thereof and with equal in-
terval s therebetween. At the outer periphery of the
units wheel 24, there are forned teeth 57 for driving

Figurd 8 IsHRis Vé‘h@c@arz@leﬁs WO, 20, éQ’r],—g&le1ew and a front view
PCT/ EP2003/ 008432 31 can be taken fromthe rear view
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of the units wheel 24 there are drive teeth
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rotat:.ory obr'e t%bouctenzso Wilel 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 63 of the tens wheel 26,
for example, may be about 25 mm. Reference numeral 64 designates
an copening 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 the 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,



Figure 23 shows a rear view, a perspective view and a
front view of the tens wheel 26. On the back of the
wao eqvg/ovdser] 26, there is formed a plurality oPCT/EPR1003/008432

62 in the circunferential direction of the tens whee
26. These teeth 62 are driven by the idler wheel 25.
Ref erence nuneral 60 designates m ssing teeth which
prevent a drive of the teng-wheel 26 when the
nmedi canment chanber 8 is enpty, that is the tens whee
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and hundreds nu n correct ori
dicatiggsetoWshe004£012801 PREHER200R @3432emdZndng in the me-

di &ﬂyb Jnits nunber of the units wheel 24
Lean 5§§ﬁ%§gsgé er and a hundreds nunber of the tens

mheel 26 is visi- ble through the opening 4 forned in
Figurg 74 | alaeys sheberdpaft ite vmmgbefr thehdbdeer( saeeFi gur.e The
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wheel 26, hherlealﬁ—\aim frayated 7@ RhojcBCkh@Age with the drive
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 between the full-width teeth 71
of the idler wheel 25. When the units wheel 24 is set +o number
“0”, however, the teeth 57 engage with the half-width +teeth 70.

As has been 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 is ro-
tated 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



69. Along the radial direction of this projection 69,
there are no tens and hundreds nunbers formed on the
wouicen1zsor f ace of ' the tens wheel 26, and t hiBCT/EP2003/008432

projection 69 covers the units wheel 24 if the

medi canent chanber 8 is enpty such that no nunbers are

vi si bl e through the opening 4 of the | ower shell 1,

thereby in- dicating to thegsuser that there is no dose

remaining in the me- dicanent chanber any nore. Figure
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respective nu € units wheel 24 so as to
i.ndi cate that the nmedi canent chanber 8 is enpty. As
After dpselpbégrabbhe, uakenciheek| ape2tovsridtat ethd aMddsS in-

haler.h@hikn the closing of the cover 2, the slide 15 is moved
backward from its inhalation position to its filling position by
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 regards the view de-
picted in Figure 12) of the yoke 22, since the prolongation 47
cf 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 yoke 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-



zontal first position to its second position upon an
i nhal ation process initiated by the user (see Figure
wdaigog/o1dser yoke 22 is slightly rotated cl ockw BEI/EPI903/008432

Figure 11) so that the dose pro- tector 19 is noved

fromits closed position to its open posi- tion.

Furthernore, by this clockw se rotation of the yoke

22, the projection or cantjlever 45 of the yoke 22 is
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cantilever 45 is also rotated counter clockw se,

initigh@cepytapsoagaifiing the units wheel 24 counter
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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 inhalex will require the cover 2 to be completely closed to

function correctly.

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

der inhalexr should 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



chanber 8, but the nunber of doses already taken by
the user. Furthernore, since the yoke 22 and the
waleoow@128pr i ng 23 are noved back into their i nPCT/AP2003/008432
positions, the end 33 of the drive spring 23 urges
the flap 21 back into its horizontal first posi- tion
(as shown in Figure 12), thereby resetting the fl ag
38. Moreover, In this sitgation, the yoke 22 is again
held by the engagenment of its arm43 with the feature
part ofoth¢ Feemulapi2n. isTHLsagyreIaked dypdnvddre nelsrlecEings
carriep€en transferred into its initial position again.
Anot her advant age associated with the flag 38 is that
it my be pushed down by fingers of a user so as to
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taken ééa’@gﬁ%ﬁ&rét 8fra ghgenBRt F59¢%e plfoddee! Fdiowael v 7 -
defined turbul ences within the inhal ati on channel 27

In add$@iods thepukvecizecaggl onerddieasomirdthe RRY038RBht,
. By the swirl- ing airfloww thin the deaggl onerat or
which i, gerfamedtv18°tt RESEELFUR Viep Joo/4Ppssoin powder inhal-

ers asPEEAEPZBQ3Z 008432Ane30ipAr i h the fvallabhARgisS will be
_di saggregated fromthe respective carrier. In
explalpePne} pFetehe B¥ag§l6RERaE oFC af FatiferEnrsf filgare 27, re-
spectipk@§ent in- vention conprises a rotationally
symetrical vortex chanber, at |east one

. substantially tangential air inlet, and an_outlet or
Figureggpr sShQM st FGPEMAGLIENBEAFPEGF 1 T tHE W &fg fhemeeagagomera-

tor arPAWgSf&dtMwyclone) according to a preferred embodiment,
the deagglomerator arrangement being constructed to produce a
very strong cyclonic flow within the deagglomerator arrangement
resulting in a very strong velocity gradient. It is to .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 taken 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 chambexr 73. As can be seen from Figure 26, air inlet win-



di canment, the outlet being spaced fromthe air inlet
in the lon- gitudinal axial direction of the vortex
webanoesol The general structure of the deaggl POEER1003/008432
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substaﬁ‘é?ﬁ%gt %%!:Ml 29 LAlionall ﬁymaﬁgfa &t dp gPdctr}iQ”cir-
iMlet -~ ocondul t § ditect arr
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in the upper surface of the air inlet con- duits 75
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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-



there is an outlet 74 formed in the upper end of the
vortex chanber 73, the outlet 74 being spaced from
wo b@sopsni ng for the supply of the powdered nRCi/EP20831008432
and both air inlets in the |ongitudinal axia
direction of the vortex chanber 73. In par- ticular,
the outlet 74 is aligned coaxially to the |ongitudina
central axis of the vortex ghanber 73 and extends
along this longitudinal central axis. In particular,
posed pdaggsl &f rhehgddg wadbstAlt iealel Fhepecolages of the side-
wa11sCH@Smase! haln bhe ghﬂ@%% €5 £0t lehly gﬁleguégﬁd its 75 dis-
cross-section being s er than t e anet er of %%
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cumf de% |l o ton arran g ﬁg and the vor- tex chanber
ef? gEé FvelySSTh l5| W depicted in Figure 27
coul d be regarded as a bottom view of the
Studm@eaggwenehaWQrtaat thrgdbEnettG dsofethis| rodsgureidfe 77
vortex chapher 73 and_the circuylar outle 4,
has ag, l@ﬁ’"&u S‘élr‘?bésﬁgggeflﬁ?oOPh@?nﬁ&lagﬁﬁ%eﬁﬁs%e?f%%t dt%e the

cyclotepi gbedexabllBough the finsiveertal €60860Sef41 0N He Flow
he base sectkon of the vortex chanber 73 has a

resisfapseanti &Py PP pPRcARe SAkpEr PRBA, cibskheedianatas d is

too lhhgebasecsetbioreaf sthacyor kexcehaghen Z@s@?@ln@lcﬁfﬁw%n a
defi ned by an |nag|nary circle which can be laid

minoxy ﬁ@Paéveﬁﬁétb8§et gcefoncPcHe ot hexde agerhene 7 oh ag -

rangch@hi-zagtal plane intersecting both air inlet conduits
75 such that the circunfer- ence or periphery of this
circle just touches the inside sur- faces of both side

Comprzhersiys stupfgsestwhbensep@edicanmetr Fhal fgaodlpmreset aro ar-

range%@%ta@@t her rwirtoyt extendg keyandnthe i de Wal)%e and
of the vortex chanber 73. In particular, these

the ogpdistr PEalthy 6yCWeN 200411286 ePCTHEPROLR? 008 3D BK
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he side- walls 78 whéré both air inlets of the
Obtﬁimﬁﬁeﬂfcéﬁéuﬁﬂ§m¢5€ﬁlé ignproguecinntommnhang ok exn clraraferably
6 mm <9 <8 E,Qure 27, the respective

For example, if d is 6 mm, a flow rate of 30 1l/min at a pressure
of 4 kPa can be obtained. The cyclcnic 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 wvortex 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



"base" circle is depicted with a dotted Iine and
assigned wwth reference nuneral 77. The air inlets
wae®@4arasanged al ong the cir- cunference of thePCHEB®03/008432

circle 77. Studi es have shown that the dianeter d of

this "base" circle 77 has an inportant influence on

t he deaggl onerator effect of the cyclone. For

exanple, if the dianmeter d3jg too small, the flow

resistance is too high. On the other hand, if the
rangeqPaingt®rlduis af do 4Par gen PReCPTainedsi St aianetiegod of
the “BERd~ resplid ngy ol ¥ “&F@ rBhHOT o MOy e RNt Of fgg%eters d

efficiency of the deaggl oneraftor ar- rangené%t .
of theonpradrhstieclst Udi el obtt heagebmefuytindr thignificant im-

r r - I inter of the flo

oo ahee st T e eE TRt T TRy e T3 oves
that eipdlani @art |y saftfiecteeid wilhBi dedtfrecvar tex Ghamhernédefore,

hat , a ver ood effi.ciency of the device can be
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the cpraferallg. 6 mMmm _< d < 8 nm For exanple, if dis 6
mm a flowrate of 30 1/mn at a pressure of 4 kPa

be, oht ai.ned. e clonic flow inside the vortex
as aefRA B AN B e A Gol ait i o h P heRgnt or cy-
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clone. This is because the dinensions of the air

met =i EATdRS GREORFE (e DGt FEPLIBEI b TREIRIYe hee 2 width or

a diaGeRRaf IO AL, zhe s@io%n§hof‘§guf’$s the SR Q7S;e%i509i8fe walls
the cyclone, that is the dinensions of the vortex
18 seppFitem T FheTRdrefigdet rondait vel T doommaheaiostes abember

73 end li8f gerediaeten 8 by hhee "bassy qdarﬂu% bE oMVELY for
conpact design of the Tyclone 16 and, in addition,
exampife JBSy Elfientiadded 7Banget hdvow rdtiecknesshefWD. 6 mm, for
examp?Q04/ 012801 PCT/ EP2003/ 008432 38 range of 60 1/min 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
The cross-sectional structure of the deagglomerator arrangement

16 is such that a respective semicircle or arc 79, whose centre
is on the diameter connecting both air inlets or both end por-
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.



of the "base" circle 77 do not lead to further
significant im provenents of the flow pattern inside
wo b@4w@svex chanmber 73 over that which can bePERPEOES432

with a dianeter d = 8 mm Therefore, the dianmeter d =

8 mMmis considered as a preferred enbodi nent of the

cyclone 16. As depicted in Figure 27, the

deaggl oner at or arrangemenigor cy- clone 16 according

to this enbodiment has two air inlets as- signed with
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Againg ftelalmiesztcﬁjam:l‘lamaabe239 WO Q@ﬁdf@ﬂé&(lﬂrom the medicament

chamberc-lg %onaosgeq:(r)n%% e membrane 10.

The dosing sub-assembly 13 of this embodiment comprises a deag-
glomerator arrangement (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.



The structure shown in Figure 27 of the
deaggl ornerat or arrange- nent or cyclone 16 may be
weziondsol over a height of 7.7 mm for exanpl BCT/EPm®03/008432
i nhal ati on channel 27, that is the outlet cylinder
extending fromthe circular outlet 74, preferably has
a circular dianmeter of 0.75d and nay be extruded on
top of the vortex cham berggr3 over a height of 37 mm
for exanple. The above-nentioned top inlet w ndow 76,
covering 80 of the air inlet conduits 75, may be
extruded over 2 nmto pré&ﬁﬂ%ﬁihe channel s t hrough
which the air nay enter into the device fromthe top
of these wi ndows. Figures 28A, 28B and 28C show a
per spective view, a bottomview and a top view,
r&%ﬂé&ﬁi%ﬂﬁ%ﬁerofCQWBFHéFn%hbodinent of a dosing
subrassemdy 13 ebraspevesy knpahes-a8cUdi Dgnie:t he
invention. As can be seen, the container 7 conprises
& mehdfehtinee®erhdd 58 hpdinaga adowlng ptaceads (18), the me-
SrSeRbin- hrsi de;lkpe j ham_ b [ .
&%%ﬁgmgo taperﬁ%g§o?géépnggg %ﬁte d%ﬁnmafﬁ g%%§%?%-g851
Viiged, itrhevhelgh frhei Besantngechesf (18] ngs dih t heigasemy with
rec f .t i g it-ls_in its fillLn .
ﬁggi |5ﬁf1 fﬁgfgﬁigg?t gggﬁ,kzkes%é%?déékﬁ dhhﬂ%%? @lth a
i® sepdr dtted dowolertHemedidceaenht amdaabemhds byt bon posi-
er meahl e rane 10. .The_dosing b-assenbl y, 13 of ,
R Cangbaiont tenprrts so0eas” B brcs aroralidindie wien
arm angeriertdi rcytlkhone)l 187%) nkhar to that descri bed

above. From Figure 28C, ,the wall portions 79 being .
FoMOUIIRSHS 1 C)t GELRE Rt EPFBR ISR R 1o t Bes vbihalation

chamierl 7@ Ar €orevhndBlt ngFURhAeEIDS, o Fithd eg38E & Sone
shows the tangential air .inlet conduits 75. As

REYHITS S MEUGETE s 6BRA84RADI Y7 of D Fi (Rl grecess (18) of

gefe il 4k irRf meRHRRCe16aNyhen NMede rﬁ@tébﬁl\%%éﬁ&ﬁber 15) is
description of the foregoing draw ngs. 2004/ 012801
PeT/HE2 009 d@g492 reeitianns 1. Powder inhal er,

ORI - gantakper (7) for storing a powdered

medi canent ,

a protective member (19) is provided between the metering
member (15) and the inhalation channel (27), the protective
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



a metering nmenber (15) having a dosing recess (18),
the nme- tering nenber (15) being noveabl e between a

WO dosiomgoposi - tion, in which the dosing recesBCT/LEB)003/608432
in alignment with an opening of the container (7) so
as to be filled with a dose of the powdered
nmedi canent, and an inhal ation posi- tion, in which the
dosing recess (18) is in aljgnment with an inhalation
channel (27), and a nouthpiece (3) being in
EBRRAVE Y dmhAler CRBDTAlasat gasm@ahh)aar(cma) daer  (2)

|i [ Lt e
e Sand Rt PR RS e b oL e trenecover
W@vensmganﬁﬁéﬁ bESyenhen chesaétposrmpwﬁuﬂmﬂ Whﬁﬁhils: cov-
' i nhal.af Wi characterized in
protec ggnﬁg l%%epgéf |gngrgelagﬁnb%$§&ﬁﬁ9%¢m§n wileh it
repesesg themoerthpi®reanid)the i nhal ati on channel (27)
, the protective nenber (19) being noveabl e between a
cl osed position, in which the protective nmenber (19)
abwkeasi neRVess akherdasyngo £egess2(18) of the
nﬁterlng nmenber (15) when the netering nenber (15) is
arRECF HASSt ABntB8Ei ti on, thereby prevent- ing the

epl\éd@asﬂﬂaeqllqa@mpﬁg@gahn@%aawt he) dasi ng: H8GRSSy a num-

18) fromentering into the |nhalat|on channel (27)
Qﬁ&“ 8h deEs pdsitficoROVARTRAI BAJE faneribt et Ve erbeon-

(:Qi%.)nego?% nQ:tr heQM &y BE%ndQﬁhQQe&ec\?ﬁ 1?11%%6{:' erehy s of

exposi ng t dosing ™ recess to t at’i on
Eh@nﬁewd(e'sz)d mdas;am@nén@blleg cnh-‘atacthbm pfddswe cossing
af, sthes red nmedi cament contained in the dosing
recess ?1 2. Powder inhaler according to claiml,
characterized in that WD 2004/ 012801 PCT/ EP2003/ 008432

S R Lo R R R PR AR
sbathatethee@ouerth@ﬂ) i s noveabl e between a cl osed

E%Sé' tc!algg_]hc_:} n( V)mlc%lrﬂ%lplrtlscégvan 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 imhaler 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 imnhaler according to claim 5,
charactexized in that
the permeable membrane (10) has a permeability which is

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



10.

11.

ers the nout hpiece (3), and an open position, in which
it exposes the nouthpiece (3) . 3. Powder inhaler

wa@ewantisng to claim2, characterized in that PEEEP2003/008432

casing (1) conprises a window (4) for displaying a

num ber of doses of the powdered nedi canent left in

the con- tainer (7) or having been inhal ed, the nunber

of doses of the powdered g%dlcanent bei ng counted by

a dose counting wunit (24- . 4. Powder inhaler
@tbmenitnptstﬂqmantZCmmmbbalﬂﬂB o rcrdrackedl camdnt nchamber

at t e casi rises .an Q 5) for
sp511 HE & maﬁl?) ()%ongghg\ﬁwﬁg |f|0%ﬁl goge) of the

pomdered nedlcanent contained in the dosing recess
li(181 of th net eri ng ,menber élS) is ready for
%u%Qﬂ? G AESTRAPGaE) G fhal ed. 5. Powder

¢Hggﬂéﬁeﬁgaaawﬁnn@hbg any one of the preceding clains,
characterjzed in that the container (7) conprises a

HeliRakehta o Riride PerTeaPles PeFPIEehd Liowder gdfferent

Fedh camentoand \an 1 pireghal Ldesherant 7@%@1@%&35%1&3& the
storing a desiccant, the desiccant chanb (9) elng

@%?)W%Qfé’@ hasrarhe e ditc Aenmeg hermoen t g}xa@»pea and the
Q? &%qgﬂp 1 Qnnm 18 Powder inhal er accordlng
fo claim ara g

cterized in that the permeable
menbrane (10) has a perneability which is different

SO0 D IIHT BC s605P0084 532 2 Cerenél e desi coant

cherndere {iRedrirt hdraedi canent chanber (8) and the
omder innhal er

d f th '
gllej%o %f%%’?ss iq vrl\ﬁd% per@ﬁ?#%ct Q?W&?nie (¢RaAt *Pngmaller
tRaer 4 akalf dm&l@fdﬁﬁiﬁl&eﬁﬂbvabest(mﬁéh ies tHieff enentiesic-

cant chamber (29) 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) a11dAthe desiccant chamber

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

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

the medicament chamber (8) has in its bottom a dosing open-
ing through 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.

fromthat of a wall of the container (7) between
ei ther the desiccant chanber (9) or the nedi canent

webanoeso( 8) and the outside of the powder i nPEl/BP2008008432

Powder inhaler according to claim6 or claim?7,
characterized in that the thickness of the perneable
menbrane (10) is snaller than a wall of the container
(7) between either the desiyg- cant chanber (9) or the
nmedi canment chanber (8) and the out- side of the powder
Lt aimedicomeppwgbpmbahall 8 kee or dHURF T eanioongligheter

' - a ' de:J t { [ {
N T e s K S S L
byarabsealtiongheebnst éhlof 12he rddiRovwddr dhaimdlear.
according to any one of clainms 5-9, characterized in
that the nedi canent chanber (8) has in its bottoma
dosiieg apaAieirngctbrough whiaty tde dosehef prkeeding clains,
owder ed nedi.canent is filled into the dosing recess
Bs) S6E SrRE-HotBr FRGE renber  (15) by gravity if the

084 efict@ rABabeEmbAR) (15) i Dstdhesfidd -bdifgy RASIEIRNyYy hbve-
Powder inhal er according to any one of clainms 5-10,
ePE? aPCEMEEBd thE Ehat 10© RODUY FDEGT PERAPEHE3/ 008D re-

gesshe mpdicaaaRnt ABATRG! obdliAIS@ (HOWNRAGLAN (7) , and
di ameter = which gradual 'y decreases fromthe top of
the AEdEdAVEAR DERARBER, t &N tWel Potthemdsfsinge recess (18)

@E@égarg%ngnmm%n ngenERiﬁ‘gnl?fm‘iﬁw?Lrﬁ{al%cﬁ%ﬁdi nh81  (27).

any one of the preceding c aracterized I n
that the netering nenber (15) is a slide being

%&&%Qg'i%hg%?' aéBEEdPSéV‘@ fij ling position, in

Ich the dosing re- cess (1 aces a dosing openi ng
ofiatbetegntednen EEat, and the inhalation position
ItHeV\@l%_rcliet W%S?Oﬁlsnglrigggafy(r%'c%)eable in a horizontal direc-
tion such that the dosing recess (18) is located undex the
dosing opening of the container (7) if the slide (15) is 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) i1s 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 inhalation posi~
tion, while closing the cover (2) causes the metering mem-
ber (15) to move from the inhalation position to the f£ill-

ing position.

Powder inhaler according to claim 14,

characterized in that



1l6.

17.

18.

15.

20.

faces an inhal ati on opening of the inhalation channe
(27). 13. Powder inhaler according to claim 12,

w@b@nacaseri zed in that the slide (15) is slidiPgi/EP2003/008432

noveabl e in a horizontal direc- tion such that the

dosing recess (18) is |located under the dosing

openi ng of the container (7) if the slide (15) is in

the filling position, whilg4he dosing recess (18) is

| o- cated under the inhalation opening of the
trhaftPbinghastvaen the)mpterhed shemfeey 16)5)i sanch thire cover
[ j siid P r.J GGOr

L o o oo tns 1 nd G AN AR .
claims, characterized in that the netering nenber (15)

] p the r( such at opening the
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¢raxmteter-fzedi g tphattion to the inhal ati on posi-
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to claim1l4, ché{ggterized in that WO 2004/ 012801
843

BRYT BP9 I37 00 4 the coupling between the

nmet eri ng nenber (15) and the cover (2) conprises

E%o'ectjons (28) engaging with recesses (31) . 16.
bl eF 3reording £o elaim 4% oxtdedét effrzed in

that, the-recesses-£34) are formed at side surfaces of
the cover (2), while the projections (28) are forned

Hiee stereas st hel) nerer Fhgraenbeke (AIilkd Powdercks.
i nhal er according to claim 15 or claim 16,
characterized in that the recesses (31) are shaped
Pokdepriotha bar cagr orddks. to 18ny Powelerf igilledimey 14-17,

BLEOI LG 19481y ©ORgof clains 14-17,

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.

25.

26.

characterized in that the coupling between the

nmeteri ng nenber (15) and the cover (2) is such that
woep@aiongonf the cover (2) within a prede- ternPCEEP2003/008432

range of rotational novenment of the cover (2) from

the cl osed position of the cover (2) does not cause

the me- tering nenber (15) to nove fromthe filling

position to the inhalatiogsposition. 19. Powder

i nhal er according to claim 18, characterized in that

the predeterm ned range of rotational novenent of the

POQVRIr {1, COF rRSRANAS A @ cak18Rgl goof rotation up to
about 30 fromthe closed position of the cover (2).

che r Fveiet z¢hhiat éhagccording to any one of claims

' | Z0L 0ANAobRReaRURLT PARDELVEEN (bR
t#ét éé?%%g?r%{n@ﬁ&%l zfr%gmtaltwie gove?a (g Pgesﬁgh tha(lt?' .
whie et e | mgt emeirhe medd)r ridadhesathesi nha- ihhtlapnion posi-
position_alread redet er-mi ned _r onal ve
P ne OBRErEC° piT G 10 e Seou ey Lo barng T drpy ot (2)
cgperbod 20041 TH 2 8orPEHER20688H0084 321 o502 1thdPowder r
i.nhal er according to claim?20, characterized in that
Phe predeterm ned rotational novenent of the cover
(2), at which the netering nmenber (15) reaches the
i nhal ation fosi- tion, carresponds t

n angl e of i
EOHEIRY ohIBH L PRI O oF TabBat ©50-185PFREAERE clains,
Gasek PPSELH O Ofndthe cover (2) . 22. Powder inhaler
according to any one of the precedi ng cl ai ns, .
tirar de B ERPZBRACE PO t M) the AESHGIr E8BsBATLBY fsCaroular

Engecup having a circular profile. 23. Powder
I nhal er according to claim22, characterized in that

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.

the dosing cup (18) has a sem -elliptica
cross-section. 24. Powder inhaler according to claim

wWQ200a0128D8i m 23, characterized in that the di PCEBER003608432

the dosing cup (18) is about three tines the depth of

t he dosing cup (18). 25. Powder inhaler according to

any one of the preceding clains, characterized in

that the powder inhaler cggprises a waste bin, and the
metering nenber (15) conprises an opening SO as to
téwalpowdexcesbader FREPHLIEY JbWddrddtieni esvsaterh marda-
i.-nhal ati_ channel  LRd RPR

R B8 | B SR e “epan g Tas the haeeey (19
26h Rhater ifnhhkepraceot tieagnampeany( I9neisf iphghe closed

recedi ng, cl ai ' |
R S B A T Lo R P
e Pprcsestakel nhabati Oh pctwated nedlathei spea2p<2B)tion
being coupled to the,protective menb 9 such
S {PRALRG LBPOPUEL b HEER RIS ATEerh SheTcRodiapT on-
esid iz0prebeci-ihakat yenuact uat ed nmechani sm (21, 23)
causes the protective nenber (19) to nove into the
open position if an inhalation suction force being

®fiect ednhY e HSEHr&XngCeSds Amproegjet erm ned val ue.
2" 7. Powder inhaler according to claim 26,

Qﬂﬂﬂ%ﬂﬁﬂ§ﬂﬁ?§dipntbﬁht the inhal ation actuated
‘f?qgei ;lqgié':ﬁ@t‘:‘i%rﬁp ra'c% lﬁ§t%8 hobad 2 é]:ch Eonfflidale %rﬁﬁﬂﬁ%{jl aati on

I ng noveabl e between a first posi- tion an .
sEuoTiehositiesn, (2L hebrhhal Be TorP et e Trentier s | 219s1-
PELNGEOUPledoha HBE:prohectiye 1obl De3UeR 4 Nlmber
| here 1s an i1 nhalation suction torce exceeding the
1le- heitney miaved edakoefhehpropdeil iate grembetuatledd sabderthat,

'(%]’L?l‘telrse is \éﬁld iﬁq%gg]a]i:tﬂgnf Eﬁ?%l&?sfc%f@ .egi%etgkﬁ,gge pre-
position,™> thereby causing the protective nenber )
deramvindd omltlee the inhalation actuated member (21) is
moved from the first position to the second position,
thereby causing the protective member (19) to move ILfrom 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



31.

32.

33.

cl osed position to the open position. 2 8. Powder
i nhal er according to claim27, characterized in that

wao b@4jordsal ati on actuated nenber (21) is a fl apP@EEPZP03/008432

pi vo- table between the first position and the second
position. 2 9. Powder inhaler according to claim 28,
characterized in that the first position is a

hori zontal position of thegfflap (21) while the second
E05|t|on Is a position pivoted rela- tive to the

bfi YRRt PIBI A OHR R et Fohal 2 inAnensiiseshe re-

£} ape@f olag, an( A si:)é).{ncjf oéé{élgﬂecg%gy Paoviﬁc?\{ Adalgr é:he me-

according to any one of clains acterize
tﬁrm@tmm@nouﬁ/@lm FOR ER2003100848% 16KV tthéhe inhala-
I t 5 ris are-__
EQQ& I%%é?rg:aﬁrg %r@%t&ﬁ}rﬂeﬁg oﬁge%zcgfscqloar?n&e r}gzon G move
mhetnef tEﬂimgﬁenﬂﬁﬁﬂm¢ME©rfMQM1tfmpﬁlﬂﬂarmphxﬁaﬂudm1p051—

aI tlon 05|t|on bei ng .al | owed to
HEShNER B o 5 oV et of Aehe T Tig Trefser(23) be-
(15) afr@mé@esumaikmn dfhepaﬁmg_gls@{tbtmbdrfﬁé fa3)l |H’d>g_ds the
t t nmea e- ing arran
RO RALEhon | HEF It e Tear) 2N 1t

thbatasi Dhemctiuatired (ETbers (dals):l'ﬂefkcjécﬁ fwms_Lte RO te@N1ient
if the reS|I|ent means (23). 1S d|scharqé% whil e the
PEapFi 6ht) TREGRSIRIHNG dhledian A Rd eemRerudiZéy 1T

8BEDLE s { Zddnt fmedhte FESddEhefBANS i tifd"%lo_ﬂ'lﬁfjfth%o inha-
as to allow the inha- lation actuated menber (21) to

bat#em edctidrfRd tReRe st (Po- 9 bieomaved tiragecidsd £irst po-
ROSE bih 0 by ansd il aidon suchi,o! nrha%faqaea&%e%%@woﬁe

predeterm ned val ue. 31. Powder er according t

- EPaFEN IRCeedhHr a“é’teérﬁrz%iﬁﬁ&mtlhald twplienhal ati on

act uat ed nmechani sm (21-23) conprises a cou- pling

menber (22) coupling the inhalation actuated nenber
Powder inhaler according to claim 30,

characterized in that

the inhalation actﬁated mechanism (21-23) comprises a cou-—
pling member (22) coupling the inhalation actuated member
(21) to the protective member (192), 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 a front end of the metering member (15), the pro-



34.

35.

36.

37.

(21) to the protective nenber (19), the resilient
means (23) being arranged on the coupling nenber

w@ 2%/01821 Powder inhal er according to clai m 38CT/EP2003/008432

characterized in that the resilient neans (23) has a

prol onged end (34) which cones into contact with the
nmeteri ng nenber (15) upon nove- nent of the netering

menber (15) fromthe filling position to the

nhal ati on it her eb tenS|on|ng resil- .
LoReedeand (193) ! o83 nponastl fa B E oPdl nGoRLS i
§8ntacﬁi135v§%heﬁ:hée@ebasbh«il§OI her meiemageFRABChehdS) |
conprises at | east one recess (30) forned at a front

BRAN IO VRECREt 8F FfenBRbEF1Lg s embde pE8) worom the filling
9931_%1%218% REL/ EB%Q@%&Q%%&&%A onged end (34) of

he resilient neans comng into contact with the
recess (30) of the neterlng menber (15) upon novenent

. 1 o
Povifle JRLSIERO-REONGInG (0 AP e ' Pinifs, 8083/ 00
ab@omnragizedamy thetof clainms 31-33, characterized

Ln .t . d

£35) P e ek o R B 2B R (&) DR AP £8 PIAT i
hnld$s:hbrahhpmatabhlantmhéadthembe5|keemtlﬁeaﬁs {229t po-
is.discharged.and re ses_the jnhal ati,on actuat ed

hE et PBE WhEn tena 110 Tablr (k3 955 REHEE Sha re-
t easéoneteby nhhe areber epgusesbeneddd) . (35) E’Béﬂethe resil-
i nhal er according to an of clains 3

1-
LA e afes dq i nden 2680 0008 BV FAF mbef L yerien (15)

yoke. 36. Powder inhaler according to any one of
claims 31-35, characterized in that the_coupling
Renper i‘-??)alﬁ&agﬁoéfiﬁrfl%é? HaY ngphé1E Byaine 31-34,

tAhal &t 9n -aet yat ed penber (21), if the inhalation
act uat ed
the coupling member (22) Ais a yoke.

Powder dnhaler according to any one of claims 31-35,
characterized in that

the coupling member (22) has an arm (43) being held by the
inhalation 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 member (22) is biased to
move from an initial position, in which the protective mem-
ber (19) 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,

menber (21) is inits first position, and being
rel eased by a novenent of the inhal ation actuated

woreoober28021) fromits first position to its SRCDRP2003/008432

position 37. Powder inhaler according to any one of

clainms 31-36, characterized in that the resilient

nmeans (23) has an end portion (32) resting at the

coupli ng nenber (22) such ykat upon tensioning of the

resilient nmeans (23) the coupling nenber (22) is

biased to nove froman initial position, in which the.
ti it I p03|t|on to

angg%d pglglla?f%g}agggr&\%\ﬁ% Eé %%%P?tic?ﬁ%\e/g renber (19)

icharats ed izednovethatt he open position.

4 /0 r |nh I
R R SR R @Céﬁ.“%%d rRarHaR suen
ﬁﬁmt|mhaka@m&ntaoﬁuahedcaephmmgsmmﬂﬁﬂ:Zﬁp | $ramr ahgetini-

t hat t of th b 22) .1
Sl b 2priereal coh he eOURlLDQ TRTer (28 e e
enabl€8)i foft hee a:bup(Lécaa_q ﬁémbéue caplihgorenied 6223 move-
is released hy a (5 t he inhal ation

TEPheR B BAETH PP AIE) oFr BRFIESeq IR T ;g opoLEpsEirst

%ﬁ@@ﬂﬂo&@&kﬁh@% s320onKO §£ti@@§|ef accordlng to any
one of clains 31-38, characterized in that the

coupling nmenber (22) conprises a prolongation (47)
SRYAH: n&n‘Pﬂatlféraﬁc%BEHhHS £3%9ny WEd A R1thgpPrELEEL I Ve
menber (19) 40. Powder inhal er according to claim 39
ahdrataiemiZedoincthprin 38, characterized in that t he
Rigl onoahiiof & K%)eef (50§ EQHPLI NG P 18 a4 -
ea arrang Inalongitu |naI openi ng
(ezg;glnmmwn ag b@enedgl 03¢ hef eweteat i imy Yhenipaotets)ve

?Ae%gri t(sl9|)qn'

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.

gi tudi nal direction, such that the prolongation (47)
of the coupling nenber (22) can freely nove in the

wo eovgiotagdi nal  opening (29) of the netering NMePOEEP{0AH)08432

fromits initial positionto its end position, while
a novenent of the ne- tering nenber (15) fromthe

i nhal ation position to the filling position causes
the prol ongation (47) of t3pe cou- pling nmenber (22) to
abut, agai nst an edge of the Iongitudi- nal openin

TR inhndadpyP e\t tere MEBRBF i hgt heRPaRr {229 @ b%i%gk (38)

vilich i Jiid1@dl tReShulghOBn 4den l%‘\dgﬁ) iohal dasing (1) of
according to any one of clains 27-40, characterized

Ghe mrideap 12604/01 260 thpCInEPaDRPD08Y3 2 t & mereber (21)
4dhal ai_tﬂsorkﬁ%ttugato%‘it'l%ﬂb%hﬁé)tk_‘r‘é’%’%@?e?%@) MR K688 51~
which 7i's vi'sibl & through an openi ng of a casing

Kl9 Wfroudie fhewdpeniimgal(éy Lf the inbalation sactuated mem-—

) s in it . . i whi | K
U2 4] S getpl ESLIPOSH! |00 UL SIF PRCkeny
dmvhiat stiirgn wacttletredthredpsbeof (248 powderaed snkicoadent con-

ition, .th K (38) th Lndi cat i whet h
THE o oS KB poRIarEa SHmdr Ghrht Chorte Forich FRAPRE
dos)i nigs recess AckS)kintfltheonet eri ng menber (15) is

ready for inhalation. 42. Powder inhaler according to
any one of clainms 27-41, characterized in that the

Pdihad Atirh 1aet bwaleddirghani sy (dde 28 dsaakd angegh such
t hat the inhalation actuated nmechani sm (21-23) bl ocks
PArRFFSRERC DA™ FE3Fr ot ecti ve nenber (19) fromthe

o O seth POt 1Kt iaca&utaqehhﬁeeasﬁimsgiiomﬁ fi$ he-MSEhed such
blows into the nouthpiece (3). 43. Powder inhaler

Hording e lalionacsrathd preteriey CPhr#ad), Plocks a
ShAAGerdzed,d %xtol@cttik}%zﬂg?ﬁggf kbl Lo ORI | 885584 po-

dose counting nechani sm (24- 26) counting nunbe
it gz e ofhe mpggowdsrisdonedfchhentser blows into the

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
(1) of the powder inhaler and being stepwise rotated with

each inhalation process.

Powder inhaler according to claim 44,



46.

47.

48.

49,

remaining in the container (7) or having been inhaled,

the dose counting nmechani sm (24-26) being arranged
wGaeomhotdsat it s activated after conpl eti on OPCEHREP2003/008432

i nhal ati on process. 44. Powder inhaler according to

claim43, characterized in that the dose counting

mechani sm (24-26) conprises a wheel (24) being

nunbered on one side facipg a wi ndow (4) of a casing

(1) of the powder inhaler and being stepw se rotated
chptActenghednhal Bbdton process. 45. Powder inhaler

£35°AE0ENG LRL el AL Man Y, 20941939800 mor 1 scs o further

51 characterized in that the dose
wbeent i(A§) nbehapgi soul Peid 26) tdoaprhses ayfaryder amfrngement

) ing. c | ed the whe y a e
€387, BRe bt REr inge Poa ot Sn B R o R e
faicdaeg taei ngntibe \W ndofv ) o&sthe ¢asing (1) . 46.
Powder inhal er according to claim45, characterized
in that the wheels (24, 26) are provided for
péivapkayhng1dif hecepdingreercs aimmagni t ude of the
nunber of dqses, the wheels (24, 26) being arranged
CEaERCEREEZPR eBchPRtse the nunbers of the wheels (24,

+28) whekng l(ogat ed) a&’fécﬁfﬁvitcge@n@p@neﬁ.5§layﬁﬁ@ Ji sfddeht
t hrough the w ndow (4) of the casing (1). 47. Powder
orqkgsep fapegrdictget of cFae musPsr efafafgs, the wheels (24,

2&)2kRG e b2ednibRat Batnt brad ULhheL Wheghe (2R SIS &S
two rows of nunbers (68) along its circunferentia
tdfier wbeieds, (B8t h20oweesnanamaEsd pe3RCBBE no persyi alkether

far di.sphayl i ffergnt onden o nit ude, of 1 { he
aﬁ%wggfao#@dggggggQS. Pomgéfg?nﬁgﬁe%fagggrg%%g o{aﬁy
one of clains 45-47, characterized in that the

soisbler wheel Das AqPRgl £51dPR1469) gxtengingfromits
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



50.

51.

52 .

outer periphery, the projection (69) being arranged
such that it covers a portion of the wheel (24) at a

weomivizsm facing the wi ndow (4) of the casi ngpCIEP1003/008432

such a manner that no nunbers of the wheel (24) and

no nunbers of the further wheel (26) are visible

t hrough the wi ndow (4), the further wheel (26) being

not provided with nunbers £68) in a radial direction

of the projection (69) . 49. Powder inhaler accordin
tbeadgseneovht thaimecHansgr (2faratt &fizernded Fachwbhat a

2008LEH200% DEFLROPILADZ. S2uhbe dopeurauat 10420
gfthatkeﬁ mﬁ the dose couwriting mechanlsT?(Z&bZﬁn hajss

e n n
COURFEH Ehat GH J0%eS Bf Lhe BOUARren Hem Sl contained
gantaknednthinkhe (Epnha’ir@&fl:(:%hdiﬁabeeﬂl t&lasly. been

taken. 50. Powder inhaler according to any one of
clainms 44-49, characterized in that the dose counting

BBGEAAR $AhL 24r28)chbSacAYPiethh) bhe 8B-cleimigsmmimher
(15) such that it is activated by a novenent of the

FEEERFRETHBRBeL (13t from the inhal ation position to
the Bbkkl BguREShE fa@chéihSIE’OWQLz bnhakero @Sty didG Hed me-

any one of clains 44-50 and any one of clains 31-40
tlaiact semped (A5 havchhehathedlk {243ctivabediked Wiaement

%prHrah EgrggﬁdﬁéMﬁe%e?EQ £§§% @hgn nﬁﬁlatlon paosition to

Si'r cunf erent Irection thereof, coupl 1 ng
rbeb €l 1122y pbstthéohnhal ati on actlvated mechani sm

(21-23) conprises a projection (45) which, with each

i nha- lation process, is brought into engagenent with
@edefr uhealémimecbedﬁhg(ﬁs)asg aset ofr ol atms t H-Mheeld any

g 52 Powder inhaler according to

gﬂnﬁ)fﬁ f&ﬁﬁ‘s géﬂé of cl ai ms

characterized in that

the wheel (24) is provided with a plurality of drive teeth
(58) along a circumferential direction thereof, and the
coupling member (22) of the inhalation activated mechanism
(21-23) comprises a projection (45) which, with each inha-
lation process, i1s brought into engagement with one of the
drive teeth (58) so 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 position

back to its initial position.
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55.

56.

57.

37, 38 or 40, characterized in that the projection
(45) is noved to a next drive tooth (58) of the whee

W@ 2ob)/082801 br ought i nt o engagenent therew th upPCI/EP2003/008432

novenent of the coupling nenber (22) fromits initial
posi- tion to its end position, the projection (45) of
the cou- pling nenber (22) rotating the wheel (24) by
one step upon novenent of sghe coupling nmenber (22)
fromits end position back to its initial position.
WD 2004/ 012801 PCT/ EP2003/ 008432 53 53. Powder

[ r | [ lai
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d:l’llr\tﬁmtf%%ht658) dibdct Ponades ﬂhmmlﬁelaq@@u) dlsbgats otanya-
one .of the recedlng tclalms har act r|z n that

r

tHe pRECeEOTFBHEND taHreIe s Fandéd’ or‘? F‘r °nEPBPTIRY

FRmLeher 23))i divagl ynaoyeakd e rines)t.ne cl osed
position and the open position. 55. Powder inhaler

according to any one of the preceding clains,

ARGt erinzedri Acbbaliifg ORe-NaY ol & 't%epb%‘éégdhﬁ t he
i nhal ation channel (27). 56. Powder inhaler according

toladmp,one of the preceding clains, characterized in

that, zﬁegyyggh Qyerfide nechanlsn1(38) is provided for

nmanhua actuating the protective nenber (19) so as
timerrmr@ttelwélmeometnberl Ve hemherr (arg)ed romtiieenekesagy mem-

Hgsltéfy&fﬂ%l%hﬁogegglepBéf&ééH]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.

59,

60.

6l.

57. Powder inhaler according to claim56 and any one
of clains 26-42 or 51-53, characterized in that the

woraswgal2sover ri de mechani sm (38) is provided foPCT/EP2003/008432

manual |y actuating the inhal ati on actuated nechani sm
(21-23). WD 2004/ 012801 PCT/ EP2003/ 008432 54 58.

Powder inhal er according to any one of clainms 56, 57

and claim4l, characterized in that the manua

override mechani sm conprises the mark 8), for

RENRH | 1 BasRE NG aBRAI R RS Al &RCoR TaltGadfed 2henBér and

&€23)n Sp1as to manually actuate the inhalation actuated
mechani sm (21723% and the protective nmenber (19). 59.

Ceatpgitortiat6r 1Br Fadenent (16) for deaggl onerating a

gggmﬂ%s@ BEdi-CRARN e GOTPI) AP 18 MOELEX nehaMP8E ) £or

) having an opening for the supply of the powdered

mediclahgnpushinpbedewnoblee ainhd kil tdton St upgeddinembeirng2l)
air_tangepnti.al ' e_vorit er, .
T R S L e g B e T
ponexd edanddicbanmpnbtethéveoutdmier 74)9)bei ng spaced from
the at least one air inlet (75) in an axial direction

of the deaggl onerator arrangenent (16), characterized
Daajdiabmkhatver bexathanbet (78) fwas ceadicdwrientingf abpow—
mm< d < 10 MM 60. Deaggl onerator arrangenent
g@éﬁ?dPﬁ&lFGmGPQVnF%@Prlgﬁ%?hcterized in that the

di apetek ehatberveniexnshamdedn ( iirgy tfoe hakgesbply of

gos- sible diameter of a circle (77) which can be lard
R&i kW deredy Befdga®RBRber (73) on a horizontal plane

LR 8L S8¢! LbRG atig'e iatiebeast) ongr alii-ddiigly GI9) twhbBawtaily

ext endi ng beyon
into thhe 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

mim.

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).

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

stantially elliptical cross-section.



62.

63.

64.

65.

66.

67.

68.

the vortex chanmber (73). 61. Deaggl oner at or
arrangenent according to claim®60, characterized in

W@ ba/o1sel vort ex chanber (73) has in the hori zPCit/EP2003/008432

pl ane a sub- stantially elliptical cross-section. WO
2004/ 012801 PCT/ EP2003/ 008432 55 62. Deaggl oner at or
arrangenent according to any one of clains 59-61,
characterized in that the yortex chanber (73) is
designed rotationally symmetri- cal relative to its

| ongi tudi nal central axis. 63. Deaggl onerator

D}{?@@q%@%tt Cgfﬂ%n]rgrger{i%ta%%c%@%iﬁtg ¢hai, 73)5%1 62 claims

aracterized in't e vortex chanber as a
Hi-@teter d of about 8 mm 64. Deaggl oner at or

c%%q:%%gceerﬁ_r}te@ci:gr%%g to any one of clainms 59-63,

aracterized 1n two dianetrically opposed air
il etcsrt(etS)clanmber oVl dedis dBSigDedgglotatriatelly symmetri-
ar.rangemnent accordi ng to any _one of .clains, 59-64,
EHar: %giyfédt?anﬁa quﬁ§%§%np aangﬁgaaFFthlet (75)
has a wwdth of d/5. 66. Deaggl onerator arrangenent
according to any one of clains 59-65, characterized .
F&R ™ %ﬁt%ﬁ?al’(@ﬂ&erﬁs a§§§591l5&ge3°vma&“ﬁ( gne of claims
gespective outlet channel (27) having a circular
cross-section. 67. Deaggl onerator arrangenent

FeCHhi S 33 cHai WR®6, characterized in that the
o hedrichiannelnbed) (exf ands -alangerrd @odxi abbytt 9 dhe

 ongi tudi nal central axis of the vortex chanmber (73).

Deagglomerator arrangement according to any one of claims
59-63,
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.

3.

68. Deaggl onerat or arrangenent according to claim®66
or 67, WD 2004/012801 PCT/ EP2003/ 008432 56

w@b@nacaser i zed in that the outlet channel (27)PCEHEPA03/008432

di aneter of 0.75d. 69. Deaggl onerat or arrangenent
according to any one of clainms 59-68, characterized
in that the at |east one air inlet (75) is associated
with a re- spective air inlsgt conduit, the vortex
chanber (73) bein separated fromthe at | east one
ahRereflerizesddin ta side wall (78) being

£RUCERLALE 18, Lheqal(h7h nhek goagyméte% [eaggl omer at

or arrangenent accor |ng to claim69, characterized
in that the S|de wal | (78) has a rounded end portion

%%agaﬁoﬁfé%a ST aa‘:cr% ge‘fn%ntthgcébfdig!ﬁe{o(7@ oye of c aims

or arrangenent "accordrng to -any one
ébabAs 59-70 and claim 64, characterized in that an
each.air inlet (75) is connected to the

F5§ﬁ88¥g5é28¥%éf1 "% nlet by a substantially

sagi aicr Qebarne ovad laiporithilen (79) of sbeowitex wihanbete-
(73), the ¢centre of the respective semcircle qf the,
ﬁaﬁptwﬁ PO (F9H°H& ulﬁoSEPFoﬁga“ﬂ%ﬁ FRPRR e dr Igsflng
ga\f@rtteaxmﬁrb@{e (@31 e&@R- oNeChi RYi RDEH @riduifl 8kSa side
wi th one another. 72. DEﬁgglonera t_or

ﬁﬁﬂ nd@ﬁénpeﬁéEbﬂ&FH§HF6l€l5P ¢, 21EnER Rt 59798 bin
that each substantially sem circular wall portion (79)
IS posi- tioned non-concentric to a horizontal circle
PraY IdeMe PP tHe aidgHenEr a6EOFAENG 0k el aiarfifer

gzg}ac{%rlgggggqugﬁg;or arrangement according to any
one of clains 59-72, WO 2004/012801 PCT/ EP2003/ 008432
the side wall (78) has a rounded end 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 (79) 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

59-72,



4.

15.

76.

57 characterized in that the at |east one air inlet

(75) is associated with a re- spective air inlet
weediispl a top surface of the air inlet condedT/ER®03IQS432

exposed so as to allow entry of air into the air

inlet conduit. 74. Deaggl onerator arrangenent

according to claim73, characterized in that the top

surface of the air inlet gonduit is exposed over an

angl e of about 80 along a circunferential direction of
theractigrigddetincdhdti t . 75. Deaggl oner at or arr angenent

t(l'iI'eG)a’g Ofeéjs?taqgr!eo Eaﬁhggta(?g)"* 'ge §§o£@£&e@%@h a re-
conprising: a vortéx chanber (7% avi ng an openi ng
sfmectivee sappl inleft cohdupowdaer edp nedi Caremf tdte ldastinlet

two.air inlets (75) for dirgecti ai r_tan ti.al l.
GRS Seaskinge £555S ARt o A g tne
=OuUt piitdéhgc@idumit h the deaggl onmerated powdered

medi canment, the outlet (74) being spaced fromthe air
inlets (75) in an axial direction of the

QREF AN 2 @Hh3BACAENLCE3Bding e astand zed in
that an outer wall of each air inlet (75) is connected
Glpfafete Bt FRG 1 rthigfl et (75) by an arched wal | portion

)b LheraNord@xrehanbesndd) cof@eht al$h8hld over an

portion (79) bein posi tioned non-concentric to a
aorle onf apbeit 3R (@APngde- cLraingeredt bt Errqaphiogs of the

dhe voriex.ghamper (73). 76. Deaggl onerator

arrangenent according to claim75, <characterized in
that the air inlets (75) are arranged along the circle

L3 S Sy MLATEL 0 b5 e P o
dered medicament, 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 of 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 (78) 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).



77.

78.

77. Deaggl onerator arrangenment according to claim?75
or claim 76, characterized in that the deaggl onerator

waeeoagsnent (16) is a deaggl onerator ar- rangRCERP2003/008432

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 inhal ati on channel (27)
conpri ses a deaggl onerator5@&r- rangenent (16)

B&88&9&9&:5&P”é’rroa'}lege%en%' %{cngoggirzc_q?'to claim 75 or claim
76,

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
the inhalation channel (27) comprises a deagglomerator ar-

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



