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POADER | NHALER The present invention relates to a JAN 2007
WOiteRsiinhal er, i _e. a device for di spensi mg@er2003/m08432

powder ed nedi camant preparation by inhalation. The

device is in particular a portable multiple-dose

device w thout propellant gas, equipped with
net eri ng nenber which dispenses doses fronlaMWWlmmmwmmmm
medi canment contai ner. Moreover, the de- vice
on centripetal force for achieving a nore effec- 7Y%
pul veri zation of the powdered inhal ati on nmedi canent |
such a manner that the penetration of the nEMWHHmm‘wﬂmwm
into the lungs of a patient is inproved and
adhesion to the upper POBBPRI ENHAIIR passages i S *Goooo*
reduced for alleviating possible side effects caused
t hereby. The administering of a powdered nedi canment
preparation by inha- lation froman inhaler is
The @awn@nky‘kmewwnomAmelqﬂea-dmse bypderponblel et Nhial 81 Sa device
o risi Qnt ai ner _and_a neterin menber
for.ﬁﬁ%%ﬁhgaggu ow spéﬁ§§§eg%u FEPE03b 3P ¥al SBhalation.
The kdvovice iﬁoxnegaumﬂeuIannn patreablpublicapi €GB device
16515 0. 079 478 and, EP.0 166 294, In these
with %p gfger T of UHENG FdElsEeletaF BNAJITHRAT i Hbeh
disgdnse$udbaee dfoa g yhdédidtdnealt r@heningr Menbesove ANOLhHege-

R i s disposed in a chanber of preC|ser t he '
Vlc:séﬁbbgﬁgg Onvﬁ%ﬂt{ﬁéfﬁéL1£%ﬁﬁi E@ﬁb@r NieViD at SOTE neffec-
tivéﬂpﬂﬂwg?EEapmeﬁseﬁ tmbtpHWHéMdd ifBMeati 68t nb@i@ment in such
Oigtl g %QnEnt W th g Romder cont ai ner for
55g SR &8° a% T e et & € posramepbnife the lungs
of &ﬂpayd@amtWmnihpﬁﬁvé@hﬁkﬂﬁﬂﬁﬂa@h@@ﬂ@h t¥hehe WROBr 8respira-
tor |gssad%§el e u %Hﬁylt fron1the dosi ng recess '
yrﬁ e in a‘ a |on C ﬁEPeQ?f%fbf%é”d3§ee%fevts
caug&ﬂhummme09.|s inhaled fromthe inhalati-on channel.
These devi ces have the drawback that they nake
Y] e by all-owi n
e R0 81 7o el Ty o bosae ok el iy orhne-
latidre Trpp @ANlQ]@@JZerVYG 2@@@1@112/8KMVJ@CTMtEPQﬁ)ﬁBa’-Oﬂ8éBZtype

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 O 079'478,
and EP 0 166 294. In these devices, a series of dosing recesses
are notched into the surface of.a cylindrical metering member,
and the said member is disposed in a chamber of precisely the
same shape. When the metering member is rotated, the dosing re-
cesses in turn will move first to a position in alignment with
the powder container for being filled and thereafter to a posi—
tion in alignment with an inhaliation 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 alloWing

the dispensing of a plurality of dosss in succession into the



2 inhalation channel, whereby a nmultiple dose may be
drawn by one inhalation. Inhalation devices having A0 JAN 2007
NRiLfhIGioRlat € novabl e between a filling and a ., “0 0
di spensing position are described e.g. in patent - -
publ i cati ons WD 92/10229, US 5,113, 855, US 2,587, 215,
EP O 546 996, WD 94/04210 and US 5, 161,524. A further
exanple of prior art devices -is given in WO
93%93782. However, these. de- 4ices also suffer from
ink drawack dhal |t heye rake DuRNdasIINg aoRRS§LR by rawn by one
. .allowng the dispensing of a plurality of doses into
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- enpt i ed into the inhalation channel by gravity but, .
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the b atapedn Ve 1 fé- neteri ng menber is rotated, the
dosing re- cesses 4,7-_11 nove first to a position in
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WC 92/0077L and WO 92/09322. Furthermore, in these devices, <the
metering member having the shape of a cylinder, a cone or a

truncated cone is dispecsed in a chamber having precisely the

same shape. When the metering member is rotatzed, *he dosing re-
cesses will move first to a position in alignment with the me-
dicament container for Zilling, 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

tnereaZter, having rotated through a full 360°, back to a posi-

tion in alignment with the medicament container. The lower sur-
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the chambex wall may also have an emptying ap
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which any powderad medicament possibly left in the dosin
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g recess

will fall out during the said rotation.



3 1n the rotating dispensing devices described above

%ﬂﬁﬂﬁ4% ance .fromthe filling position to the 80 JUAN 2007
A0100 pOS|t|on is less than 900 of a C|rdﬂé”@W%wﬂmm4n

Since the netering nenber is, for pur- poses of

nmet ering precision, disposed within a chanber of the

sane shape, and since it has to be rotated through

360, of which at least 270 are useless for t he

In aeuaothingly an o 4.0 th evi ces
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Lses a ntai ner, an air channel
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wilgetoer rﬂmgtntehber aequnqopedeht BeacOmsi 881§ tte§ The me—
t‘:ﬂ% eriLng ge mmmc n mc)ivabke inits Iong|tud| nal

tion between-a’ fL fo&PEi Ghambes W]cﬁllﬂqi@rdésengunc-
thnemessﬂ shef whbead Mexthcaommegoﬁgﬁ’s Ngh4 k04 tot}etagplng will

ontai ner d a second posi- tion, in which
On]& F’ea =35Si ﬁg r 488" ? s 261 BAGRt PPYiERr tFkowsi rintohahaebap be-

twetelne tpewdBembetr ngntei i alBedri Agt Hembecess by the sup-
port of the recess bottom and the. air channel being

nt uce .t he r.flowinto the bottom of
An q%%gggﬁﬁégr%%eséggpfﬁwaer la{ﬁﬁ%\?ﬁ?l% e PEBPTt REL is sug-

gespedden E8 PeleBsédldiThet bystroped heowlaSiiRBal 86€8Smprises a

0 o.the powder.inhaler. of this prior art
'powa%gu%gh?gl%ﬁe rrgf)e%"rngcn%%e# F%r%u%t"@rﬁcﬁgasﬂ ip drawn via

a mpiiteRigsed- ang- apmstezdrmngaméﬂﬂaérSétﬁxf:.&ftfécﬁﬂ;@tﬁo)éeéoswng re-

| ong.s Vi ng between the
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080N BRIIEE DO8SI Y LB LR LS, opeonc soni-
tioppr dnghbt fe @p@rfg}l@dTﬁ@Slng recess is brought into tne 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 “he bottom of the desing 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. T/;lhen
moving bestween the :1lllng and the inhzlation positions, the me-
tering strip travels over an aperture for remnants, at which
time any powder possibly remaining between the metering strip

and the flat surface will fall out through the aperture. This
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powder inhaler is still not conpletely satisfying f &0 JAN 2007

Wie2do@h128h oW Ng reasons, e.g. the inhaled air fd@WiRosmosisz

directed longi tudi- nally relative to the netering

strip. In this condition both the deaggregation of

t he powder and the renoval of the powdered ne-

di cament fromthe netering strip by the inhaled air

flowis not efficient. Mreover, any powder possibly
powcafit iafradret he isﬂh‘al]a ndti aompilekel@naabisfiyihle 86 the fol-

channel until the n erl g.s ai n, noves alon%_ , ,
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t he surfaces. As nentioned above, a further problem
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risleagaregathon o the povwlemhandit hacil epRYabe 0L 1NE strip
powder ed medi canent” or drug fromthe nmetering menber

aghin (VS hal @9 dite fHRE i afsicesantef Aeeoryri phateel during a
sulPONeLnt | Nl 0kS Of Shecddd Ofrralkt rehbih$ngep gwﬁi cdol.bld be

known that the size of nedicanent particleés
ac¢idenig eronsnhagid P abte R ifrér ofgrthermehe, bedst powder re-

- mcﬂ"?f‘n Shbéfd@e%‘l raf i OcE*nérmél L8 LedeSiEPaLLOfye i+ 8- the fric-
p into the lungs. The npst ‘cormon netering devic
tl¢% heséesial Ferd S'hhak@tFon  aerosol which is quite

readi |l y capabl e of reaching the optimal particle

As Srhéﬁtlérﬁb@dgbcweon &O‘thhh?élatp%laﬁlr 9§thre§ﬂ=ct to powder in-
I ncreasing nunber of powder inhalers are presently in
ha}gesass tHedk offefrichrRhaitPasaresrtdonecq. thhepevdsr fad the

ren6edlf of ORONBWICSEEQYMEG cqipel-antay HOVWRVERe Metering
dr awback of Eﬁﬁgh inhalers is that a _powdered
meRBAF cBHet S Af foin 1HY ponder |Sﬁﬁél5§?cﬁ<a§yalfﬂ dehe powder

lnhang@sp@fttﬁbqnslgg afhus, nost of the nedicine dosage
coming out of inhalers is retained in upper

Itresplratog sages mQ q% W th cert i,n_nmedj ci nes,

ciR Ga086" SbF  BUSTS] Ho" br 1At S 2oThd THAGPERRB® dRREgH S
shbaqulbed1#ermtbﬁéesenpreﬂ@ﬂhah:Qn3nmdbeaﬁentsor the best pos-
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 =
powdered medicament i1ssuing 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



vary considerably, the smallest being approxi mately

0,01 ng and the [argest 20 ng. Wen smal | anounts 80 JAN 2007
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PCT/ EP2003/ 008432 5 powdered form it is general

necessary to use sone adjuvant or carrier, so that

the sufficiently precise neasuring of a dosage woul d

be possible with the present fechnology. No matter if

the dosage conprises just nedicine or has a carrier

poadarsedieter eitn,is tdwmearedi ¢i necdosage sybsianddd ¥ uvant or
Caggnpp Ses i.nt.er-adher %d parti- cles . and nost of these

aggl oher atuehsatartél't SOTTAFEREbY pRIRE TR anea i nchet a dosage
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aler into.an . air flow directed into the |ungs .
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rmul ati on of a powdered nedi ca- nelﬁ%g r&% RS parti-

Cl%%n@ﬁl 5% ofthgﬁel RRGLERSeraEes Qe dvap tJh‘atgeccnm penetrate

inBbried i Ny Cr eat ithe agsh hRLG {44 bulencs pabl of
re .ef - fective pulverization. In p:lgec | ce D?Wder irn-

- DALRT i R poie ALFRRBEGL BIt G thnge e s md/aomtlent

'tnafalﬁiﬂe Sl RbnicOR 1 3RS £ PL OAUE suts that woul
ual tq those aéh?e\r/ed by ﬁe{)sf@dl r?afr“fclqﬁhglegf?lo?]s' said

dl%\%? JE)% requl tings feemntsa g@%@tttebbtasvra qfaret ipehdealetthai ca-

mehbadnd thal aldren rskeybd ke, ef f Wit h aS much force
as_possi bl e, whereby the turbu- ence qnd s known that "con-

S CHRF vePhS, LG 160 pastrenestwidul bracc airdi rglogbhe BPSiore ef-

fetfectdmeeAH0WRVEH, @ quick inhalation is difficult
for a person suffering e. g. fromserious asthma and,

~_on _the other hand a quick inhalation increases the
1D REF QU S n DeYsER LY eBBi PALOF ynavra ey desc @@hdﬂagotms tructure

and! oidli s i diulev gbirmat heRN oA h A0 G ARIALe indeed
‘&%ensﬁl ed but .the overall gbﬂeneflt |§eﬁ§rl§is ﬁa would be

et GPGTE POPABHERY P Betetarstitgyi Anhellation aertha . Tt

haﬂoﬁﬁfﬁ@@g@sﬁea He- adpgapRNt 40 fhe U ratory
frCtS has .been achlaei\z/ed by sl oW | r?hgﬁgrc ES?Q& Bl Yshould

TEO G 6 RUFP oW @oPosspPaR malhelryby:%ﬂhe turbu-

ligioiojgggﬁéggiegoggs\ggﬂ;%tnlﬁ;g_te%n%oﬁﬁel Leabigr n%"i’y be most

er, & gquick 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. Escel-
lent Pulmonary p.enetration 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 appro&u_mately
30 1/min or 0.5 l/sec.

Finnish patent application No. 871000 discloses a powder dinhala-
tor which has been designed in ah effort to produce a ciearly
defined 'turbul'e'nce 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-



tor which has been designed in an effort to producesﬁxJAN 200
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deflectors inside the device or the heli- cal chute
are explained to set the air flowin a spinning no 3 0
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wher eby the nedicine particles entrapped in the air -
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“Tinder t%e trad!&na%e&%gﬁbg’hgféﬁ(?%?ﬁr“é%g}} @%n%etm?g aHgveri-
zattilme . pliheerdeziime stasuctibed thetled ncised aspieseddked has been
' 2, eldcal, chute or _groove Laboratory tests
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devtii@nsadf avedilcitiee heoedapel def ExuO5€CES ddhitdMSrates of
mmddeviinge‘.ﬂh'l'.hcg{l r}ﬁu cal -gr OOXS has 1in_ the centre thereof -
=CanSpel space WA T P88 Yaf Tt esPet HRE YeaRTchsingens i~
fietche I1grodwe: ACcoradigigveritheioh| W @ Borraids /W accumiaia-
fi centrFifuegfl force on the circunference of the groove
14b% O BETHAT T hedr s GAFl § pREsTBFectsi Heethife dmatice. The
he 1til €dlegratrancead N Rhegleay ee URKeFe & T O C@p&@%%%d:é)%aving
lD‘ai r.resis- tance and centrifugal force tends to push
=FHhe par 51 TSP gt &Péﬁfi’ﬁrg?et%r?%%e CiARIAHE TSR afhe
fldvangest of he mddndlcdreeugsaproftd egh tiond he RAIALIE8. of
this a resultaglt of these forces and is ap- plied

i HYGRE! 137 T eSS V'ao HhReTRT ekt e reet il arfgems the par-
tichhees advidrec e e rifaugalooiver Gedsesal tdhgke feAMdNey 2ir resis-
c s(ﬁi nni n%'anogzriaj% cahgnfot be utilized in full extent for

2N %e I VEF Lt iR ot XEEuRETES |9 gesh | theuRatdeidleas permen-
dicstYarehures wecarididghiedehbeati tadyapp) icnLadila M8ce ap-
lT.pacati cl %g escape promthe device within a fewtrlou-
PLIGRIChS I e onT Wifei GEFRGEEUnVRhiiARe f9iealsa@ngnis ap-

plired esaofonB0-Prd Vabifve, tandnt hat rd e Vi ti SN ddiT® Trus,
for an.effectiyve Cpul - veri'zation. The residence t1mnme
the ents 154 getf,C% Loy _tlag ffem the spinning motion carnot

be utilized in full extent for the pulverization of accumul =i-
tions. In all deflector structures according to the cited appli-
cation, the particles escape from the device within a few thou-
sandths of a second when using conventional inhalation rates of
30-90 i/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 pbrtions or the number
of separate deflector structures or the length of zigzagging air
flow cnannels, but this would complicate manufacturing and
cleaning and medicine residues in the actual device would inri-
crease. After all, cleaning of the structures disclosed in the

cited application is difficult.
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the nunmber. of separate deflector structures or the 30 JAN 2007

| SKQepH8A281 gzaggi ng air flow channel s, but thi $CT/EP2003/008432

woul d conplicate nmanufacturing and cl eaning and

medi ci ne residues in the actual device would in-

crease. After all, cleaning of the structures
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, dicg%{eeﬁ:tt'ivet s(?léty Qg,o{1 accunul ations of nedicine-Ts

obt ai ned. - ThT<™ i T87ef PRRLRERRN | b Pylotaatiznmalony the basis of a

suf Syimmedrri tal pohanbal lﬂ@ﬁﬁ@if\%@ﬁsfoﬂc% ﬁr%fc[laltodlo%n%%?lrng inha-
latg%n\b%n%Q»Qgngh 0 Elnun1d|aneter of "the vortex

chanber operariﬁgugg t heT et tidrPtdyasshltat ithe BetiOn20F inha-
latgmn | fA pdﬂ@d@@iﬂeme&it§méﬂgrﬁ@%r&@%&%nv%r igé%t ifgonw and
ror &fd ect;, det eriorat es , )
or&ed in "a substantially circular or rotationally symmetrical
space to such a powerful rotating motion that an effective |
splitting of accuimulations 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. Tf
the diameter is increased, the pulverization effect deteriorates
in a manner that, with a diameter of more than 30 mm, the pul-

veri zation effect is no longer significant.

From EP 0 865 302, 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 filli-



in a manner that, with a dianmeter of nore than 30 mm 4

t R Bilso @1 i zation effect is no |onger significant, S0 JAN 2007
From EP 0 865 302, a further powder inhaler is kAGWEr2003/008432
whi ch com prises a nmedi canent container for storing a

dry powdered nedi ca- nment, a nouthpi ece being covered

by a renovable protective cap, and a novabl e dosing

slide having a dosing cavity t® be placed underneath

ind@. funnel cgublkiet ef the pedicament tainer for fill .

. WD 2004/ 012801 3 _0 JAN 2007 PCI/ E‘%g{c}o%rbnféﬁ?f“sd“mg
SL199. YAl Fhtosenithg S6f deRenpr otetty vies gamnshddeimmyablauttar,
andoshN® oskinde wivtsthe filled dosing cayity is pushed

_into-a shutter, and the%%§?nggé‘a¢'{/l%t'ya(?/%o‘clcoss ~+Ee+ShL sue-
CLienhet@bye Oporatedf bivchentnsatatidomforas genesatedsnieiq

ndYean.;ohalati qn pracess, .a valve shield pushes away
P The shutter. gnu the dosl'fig-tavity % Talgased ifpleased in
or@fderc t enepabl eénnphatabhoos oth4 heededirgareoRRWIeE s nay -

Furt - re, neans are provided for enabling the
Ot et u%%% he ggf“ﬁafcsf?ge“ﬁ?l%yl% €Y &CHTed| yhe desing
sl zoapiet gdaicnkal at conr-pEOTESSombl et GOLAING It o cecs . 2
col8§COr sngtge,_r;gnbgr of “correctly_perfornmed inhal a-

trons and brocks “fhe pofidBrPeT bl = &ffttery ®erformed inhala-
tipredeter bilbetsnunbepowat-i HHRd B+ Q¥S-oBer teeRENe i1 o0 number
o.——i nl et, and the gg:t_lgtn of the nouth- piece a T -

= | aBVHRERCAE - aborm SR pAEhTRERT pEvidathdeagglesmerat henmouth-

piése ProvbgedathunthekrRE 8e - appondeyr, i £ A 109 oo
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re-
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_to.the preanble of claim1lis knownfromF
P=AV*%She technical probl em underlying the present
r ir}%/ention is to elimnate the above drawbacks of
UHAHET koW P et DR AhEF ef SCOBRENG ot pr BPRdBrgamble of
clfionwderi d nadf Mdh B8R 2 mpgovesfanctionality. In

particular, it is an object underlying the present
The MVENLION_.to provide a powder inhaler with an .

S nproved-dosth é%ﬁ“l?ﬂar,**wrerﬁﬁ BRPAEBRJEEY SRSiaTg is To
elipaimdres avbededovandrawbfiayidte ra tpewk o Ao ANGE R Wit 21 o s
andn. opt.i rrg_l. de veriﬁagijgrgmafma gl onerates of 4a - __

edi ¢anBit °t o bB°Y Hfal B2 4Es fedt 98] yreTRyed t Behicarlity.
In prabiiemularsolveds byn soppeterurdehalehghadbngr-L 86t :nvention
to provide a powder inhzler with an improved dosing ability,
whereby unintended dosing can be avoided, and to provide a pow-
der inhaler with an optimal pulverization of agglomerates of =z

medicament to be inhaled, respectively.
This technical problem is solved by a powder inhaler having the

features defined in claim 1. The dependent claims define pre-

ferred and advantageous embodiments of the present invention.

swccording <o The prasent Inveniion, a powder inhaler is providad
comprising a container or a powder reservoir for storing z pow-
dered medicament, a metering member having & dosing rs=cess TO be

£1

'J
1=
=
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d with one doss of the powdered medicament, z mouthpiece



features defined in claim1. The dependent cl ai ns '

def i ne pre- ferred and advantageous enbodi ments of tha0 JAN 2007

prE3 &M enti on.  According -o the present  pCT/EP2003/008432

"invention, a powder inhaler is provided conprising a

contai ner or a powder reservoir for storing a pow

dered nedi canent, a netering nenber having a dosing

recess to be filled with one & ose of the powdered
be B ijcé_gnent a hout hpi ece 3 0 JAN 2007 WO 2004/012801

S P EP2OTEIE0E432I9  BaFRga nikermmicatdhenneilt hagl a protec-
tivahatmatd orbchannelov 2addanPrat&c-ild Y& snber bejn |
inProvided hetween the netering menber ar?dlﬁt‘ﬁlg méfib=? and the .

PAnar T o EHrhe TR STHES Bt g emenbars meveawveabbetween 2

fibetveerositfdd ) i ngwPOSELT 0N dds My gh the dosing .
o fecess is in aljgnment wi th an o e%l%ﬁgsgf Ifhgn alignment
Lot BEEY 3T t9ehem PR 4 dakmitch 2oneo desei0letin@ith one
dopovsterett Rilicarenihe @Al Nhal ation position, in |
_ h'Whi ch the dosing recess ingé}}n’ a%dgr?rnreﬁpa\?ﬁ?hl?ﬁepomtlon/ in
WhiHhatdt i4HFITcharter S The r etlsciimeatnember chs 1RYEAN £
ch@taeena ¢ exed Ro: shiléni]bon i n whi %E Lt, at | east

_covers the dosing r 6cess v#er%st AEVeRELEr PRG"RBMbRIClased po-

- STEAPHhe N HeiCRt i 'gn aposli¢d on cavhersehyieptievent - ri 884 Nien the
metRoMdey e iRdi gament gontained i.n the dosing recess.

._from” entering int_ot?ﬁe l|ann ag‘laé:t“ioélnPSﬁéﬁh%Pl, BpRIredty prevent-
1NQpeit pesidared medicwmatt tdwtmi@becahvehge@@ﬂnf%%ess Zrom
entOti PVl he dasing Jecess,  thereby exposing the

_dosi]{nég recess to tﬁe Eftn T2 é:g’ia&ﬁlejhaﬁﬁgl 24 PPYE RYpition, in
"higiatihe Piedratiion oentdwer dose obtt BEvROWHR! @hsing recess
thdRacaenl; neontai ged.in the dosing recess. The '

pr otygctrve_l%n‘qer, %hsl*cnﬁT i‘§C5ef EFabPy dnhaiatisiratabannel so
25 19 dingg L coAnbhd ankoer iofg thienbesebet Werd bdwi !5 41 cament
corfQsidddon naRd el 155 PR nre%%Eist_i on, prevents the drug or
_ powder ed medi canent “containéd in the dosing recess
T fromfalling out of the dosing recess, thereby

N PEERTITHg cat“URF At emtiiohalis| pssfefabhe pawmder @date s1iging
on rEd eRFeRtngORenb& Ned AL he, . dosing recess. Although -

a _manual novenent of the eproftgcflic\’/&‘ge Li98t @B8nits open
PO X 0BEGVHBSEt Fof 8AdSi S Dpede pasimedid@mans contained in
theCenGehnyakkeestherHif Okt L ¥ Fbe i.s preferably auto-

‘matically wthdrawn ang m)gegS r%]gnrikfes C{ﬂs&?@d *668FEt opnereby
Prevaisipggan unintentional loss of the powdered medicament con-
tained in the dosing recess. Although a manual movement of the
proteciive member between its clossd position and its open posi-
tion is conceivable, the protective member is preferably au:-‘o—
matically withdrawn and moved from its closed position into its
open position upon an inhalation process, tnereby enabling the
povwdered medicament contained in the desing recess to be re-
leased into the inhelation channel. Thus, the powder inhaler car
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



open position upon an inhal ation process, thereby 3 .
enabl i ng the powdered medi canent contained in the 30 JAN 2007
vastngoregess to be re- | eased into the inhal atkh@neEP2003/008432
channel . Thus, the powder inhaler car. be used in a
variety of orientations, even upside down when the
user or patient is lying in a bed, for exanple. This
is a dis- tinctive advantagei@yer prior art products
where the dose can be lost by a poor orientation of
In tHFevicc &UTETG AR 1250 71ty 28041612801 ect ive member from
it PCEIER003/Q08432 21O mb@eoﬁgernEg %MEOHBEhcékkﬁtion upon an
w t hdraw the protective nenber from its cl §
ln}b’dséi“ﬁoé‘ﬂ PR esve 3t iPREd afi %noééﬁuEﬁsptmenhap@smanay be pro-
viddhaHAh0R RHAe8SSo @Rl Rhal B.agt anism.
may. be r??o-- DV| ded Obel ng%cou@llf: g ?oﬁtﬂggpr op‘égtl{l/ae“ if the
Profetfierv SsHEHERatls ith £he cproedcbpeetienbethesinmalidision ac-
tudd Q5 G PRSI ORoLe chahal at Led, mechani sm _
Soves the protective menbar %%gégfgt gg}é%%ﬁ po5P-Ttf gpen posi
tigr ltfhetnenhallh@tlla@nosu@tllc@noﬁomecef ofheheespepbbvevdlS®i=r ex-
Me S8 radeter d Preferably, the .
e aﬁcgtl on or qglrtélat g%t ug?ed msc%ghl %ﬁﬁ éhnag‘ldtlon or
@@dstmaédedsu@hmamatsml ti sagtosatrictedl lsychetuaﬂ& € heatomati-
_ tectd e ts Iosed sit ter the
Caj?jebss)pectlve in aréfﬂt%tﬁ% Iﬂ?cggs as™ ?8péj{; g%@ﬁcc%‘?ﬁltlop at-
te:p|@m@crcs’ﬁ$e:tpcmdemhanhah@m D)fotbesphaseptobéh‘EWb@éh com-
pj,_r,r@ydcon'prl se a cas- ing and an integral cover, the
“Tntegral cover being rotatably or pivotably coupl ed
to the casing so as to enabl e opening and cl osing of
The heovdrregrdlalegvert. thke peasemy mayenompnimeyacmm a cas-
. or openi.ng.far | aying. the n er of doses t ake
lr.l%rat 3 nurfbr%r “of gggé 36('?“111118 3 cORY &f ngf 1 1¢ hf%‘atably or
Pl‘mfmi@ry lssiurg sco et &dpe l@y‘nsangiose geUNDI ﬁgaluhetopérﬁlﬂghema
1684 d15 t4le056d et GOVE bRl eg ,
““{ocated at the Sgtrear Si 3% ?ﬁ?ﬁggggsﬁﬁ mg}fhcom}g%]ss G window
OF Ny ABVG oS siesmia(yp@m fqtffnmnaenapﬁ dbses exapl e©r the
hifler td¥e Joudn afosa f aphowa 2 dose. |
S or inhal a- tion or not nggaa'?glgﬁl léfrus Biges SD“JI‘PB%I counted
by di s@pife &CWFam dc Gpite- Iff @heoctoanrl nhatavsen ptocess;s the

moﬁ@}?{)f@é’e m\qugotcl?a%tedt I%% Eﬁg%ﬁber ‘side of the casing. The
casing may also comprise an opening for a mark, for example in
the form of a flap, which shows 1f a dose is ready for inhala-
tion ox not. In particular r, this flap may disappear upon comple-
tion of an inhalation process, thereby showing that the respsc-

tive dose has been taken by the user.

The container storing the powdered medicament is preferabiy 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 d tai in t Lc
for drying < e p r medicament contained in the medica-
ment champber, 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 medicament is preferably di- 30 Jan 2007
wvoedou@?2snt o a nmedi canent chanber storing the
powder ed nedi ca- nment and a desi ccant chanber fPCT/EPZ(NWW8432
storing a desiccant provided for drying out the
powder ed nedi canent contained in the nedica- nent
chanber, the desiccant chanber. being separated from
the nme- dicanment chanber by a %eparate per neabl e
outrerbeaner l¥heThepneanabtlatyiefrcbhe raenbkans1é s by making the

- rent fro cular, reater than that
" gb%%genQéP?he?hfﬁg %85|5855Fr6 't RBIREi RahBhRP @ draee ial

£h3n. @hdANa200BodWO> 20044042804 1 RET/, Eaaeﬂléﬂﬁ%élézcanﬂe%_ chamber
anou%ﬁldgcmgrlgn Th s_can be achi eved, for exanple,
maki ng “tha®* FAREOFF MY QFf FEFSRE Rt 694k - éﬁﬁ¥@ptuom of

tha mhdmnamenﬁtehaﬁbertha@.ﬁﬁeenalaobggg 8bet 50 that the
ai,ner e ned| canent chanber and t

poggSFSSaﬂ?d&ﬁaﬂﬁgF ﬁﬁ?tﬁép%%aF@8r69nfeﬁDsbeTﬁéﬂbﬁtU@mp the

dogfingt beceedi 6ament &bBaEhE{gMRYmBAYesAL,H95ENY
so that .the %omdered nmedi canment coﬁta?ned tﬁ%pgﬂkgg

hGe™ P PFERY | AEGPERel Sd8| YigSr ééédanef pehethent erfhey £i1ling
prBSE@J@EF 1%U@ﬁ@th@ﬂm@i‘egéayééﬁ‘teﬁf b%ft Qﬁl %gﬂf%ﬁf@a{ren%ape of the

isinits filling position. rocess
“ﬁ&F?H@PnDFEa@BEEOVFéGhb?“ﬁﬁldpbﬁﬁpraateosﬁﬂm@ﬂnmnih&ame:er

gl@@db@@@ﬁécﬁéégﬂﬁ? whighi sbhoubd have, a g(g@égi_%s %:elr%gy forming

di anet er r adual decreasing fromits to
a 589?8&1fPﬁeFEEyPP%@ﬁFﬁ@Imaiieﬁméhtfor t he pomdered
medi cament. The netering nenber is preferably a slide

-Th@r mat@lﬂtﬂflt_]l ﬁel\fbéﬁhl’ssprﬁ@ﬂhgﬁgj W Efi@etg&e ape}ﬁfdlgle which is
%§§9I¥ npveabl e in the horizontal direction
Prﬁ’é’ﬂ YEHBLRI FIF ng2poRy 5 bhdanaly heoyemal satirorkheobbrizontal

ditreeniohnbehreéhl thagrpPOsitd 0ot Nei §9SiAW *rl'?ecg. %afl§9§8n pcsi-
In

tlEhe doskg% openi ng of the container, and
PRhat8t B8R posi %?%npf’ﬁétl%s}“-‘ﬁa fREbas Ferass afr@ces the desing

openhababEOﬁhgpeanﬂglﬂérthﬁxﬂnbﬁlaﬁ£oﬁnh§iEHHBﬂ PREL0905 N e
commu with the nmout hpi ece. The slide is -

do nicati Og
préfefably® colpfed®t ot 2bver Shemitha?t deniingadbstion

chtahﬁe(lobeﬁ_ngCﬂﬂSE(Snuhﬁﬁ1§é‘d1d§ntQlﬁﬁvﬁué rlﬁ’é'ﬂ‘éﬂb%efclﬁl | 'I‘Hg slide is
the .inhal ati on position, an _

pQsi t n for g
prgl_ggf—;\ yoFoF%@ oVértE%LféDe‘éth%UC“ that opening Of the cover

causes the slide to move from the filling position forward to
the inhalatiorn position, and closing of the cover causes the
slide to move Zrom 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 projec—
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 cperating seguence to reduce training time on the one

hand and maximize patient compliance on the other hand.

ef-

H

The coupling between the cover and the metering member is p

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 §p JAN 2007
twe 2hiovimsi bolts, may be formed at both Ionglp@gmpﬂhyMM*p
sides of the slide, these projec tions engaging wW

‘profiled camtracks being formed at the re- spective

sides of the cover. This allows that the fundanental

operating sequence of the powder inhaler is just to

open the cover, inhale the dose, and cl ose the cover.

anptlei Srotheiss n@leséd possi Die ppesdd iy SeJUeRCent18 up to
abOHQUgg tr |n|n tlne on the one hand and nexi m ze

pati ent’ |an ce® O e OthEF HRING Y TIeebegupiti Agl. Within

thbet \NEEdeetcb‘I:e movete@ntot Nenh QeI NG SMBIRRY (3 Rty mechanism
is erably n?h t hat gfenlng of the cover by a
pf%dgrlér P TIPS 3 019 AUPHB I W DTG4 (he80LVer and the

mePETA EP20635 H0 843 o wargh e 1 9o hs ‘q{é%gqﬁlleo%ltte'lqgc member is
ferabl%ef gﬁ?angle up. to about 30, does not

mog{@ uate't TP rRfblerioat aai‘llTQadNtahlprir°crleh|esmnaagesecond

an@flenpyesentc ofhé heo €OV &le i 1%y sl ack, Where 2 -
i s driven. ‘%urthernnre ?ﬁﬁ? coupﬁing bet meen %%@E%ov phe me

Lo L9t AP Frat Ry nkge RbARad | pi&f errdis hptdigoh Dbhatlbhealready
whBBt €héNGov@ADeL s i1See écpbbt %Bcﬂ{lal%t"' @) BIOSH% oseq po-
e

alread% a predeterm ned second pri or
SiEdP8r BRFYRET LD yORpRET ﬁi‘rgl@xaﬁﬁpla@oqthéoﬁemﬁévl Agr example,

thBRBDEE FBYe bﬁlﬁa&gecdm n4ids Lphalatd o DOS'SH on

al ready. when the cover has been opene&'by aboaf 5Bp user at-
'tePPénfl@%S%¥%S%doaﬁﬁa%ﬂqn(ﬂf tBet weeri can apenumggangIEhe pow-

'deQEdaQQ&':Lca%Qerl‘g’%s fJ_oéa aam&le% al Eh:eihoq: Ito f[‘lee QPE {_e e becom-

again. This ensures that, s e user at™
- ingi sgpeted dpertat® oiF@f- the device, the drug or the pow
dered nedi canent is ready already prior to the

Tharoubhpm@c@ect@g:@mlayrkge aRosRddt @ J heysete {HE dOSiNg.. of
g ? esigned t o maximze the accuracy o of
9r8?’é 5 Ja?rﬁ%nlglf HW? rﬁj‘% HOS4BYi M§TScews tivi thet hewdered me-
di pamde*c eshdreal b cdverd xidid Al §o E%é@)&“ma{ebgpgeegg&:alnment
ne entrai nment of the formnul ation upon

oL ﬁhg PO T R, i thTe- addenng Thecedsrermyhbedasing recess

mag}obeng @@L{hﬁ@lﬁl{b ivhicdd G & rkA 1ROfiiy ¢ -8Rd; has,an %4: an el-
cross-section, the dianeter being pre era%

1‘~Pﬁ%8§f TTNEE TR It Feh&HeBe T e rThied nenabeéerahby three
timpBathé i @spEi rfloMdO This enables the inhalation airflow to
scour the dosing cup effectivély. The circular profile and the
ratio of depth to top area also combines the lowest variability
gf Tilling (primarily associated with deep, narrow receptacles)
and scraping upon leaving the container (primarily associafed

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 rall into a waste bin being provided undernezth the me-

tering member so as to catch this resilient powdered medicament.



scour the dosing cup effectively. The circular profile _

and the ratio of depth to top area al so conbi nes ©ifle JAN 2007

MANBYR/OV280] abi | ity of filling (primarily assockPar&d2003/008432

wi th deep, narrow receptacles) and scraping upon

| eaving the container (primarily associated wth

shal l ow, wi de receptacles). The flat surface of the

metering menber may be provided with a slot so that,

upon a backward novenent of the netering nenmber from
Initigty vl at§ G pesn itdye Hoskt safi NPT ngoppE¢te oy, inmy ed by
thepCﬁi\éeld,ertQQaﬂ@qusca{@ritenﬁ‘i?ﬁhe:h%ehfégmgﬁt thefd Anhalation

surface of the neter- ing nmenber outside theé dosing
ch3mks is wasted through the slot and can fall into a

wast e bin being provided underneath the nme- tering
Th dTEIHIRI1 230 A5 4@ GAllh delhSnt 851 bk &NL ROV i .y _

medi cament . 3 0 JAN 2007 W0 3011 61 SrF &h inmalazion ac
FUPET EPPOGIRCE32 2 FFSHA iEhE smerys/ empe nhemd hecdogel ing
mea\/l'@é/lﬁ@{(be&qnml”g %leﬁéillqg%ltegelpye Eh‘%lféﬁristg}eeri‘e b0 2

remai ni ng nmedi canent in the | nhal at1on — ehannel . + e
SPIHMA &R ddtfifdt éadmvbhahi Bed dmythonprismtdon actuated mem-
be i Ml Atdi0n G diuated FRap e fofesiddent

means/ rrenber?)oand a coupl i Eggegnglgélls,7%%r%be?he TH$resalid mark,
whidsiis aehrmidy, avfilely. i $spyies bl yheougpritng rebas o ive

dd 184 gnd pwhichshal dsthe, i nhal,af i actuuated mem ber
RS Ith!fi rst positi %Iﬁ. StIan tgﬁys{]rg%ﬁvlﬁr}% ,‘tk%%e-aa EsRRF not
begmriakensinsh diss nseelyerfall ynhaidagon Srevssadilieretlfr omigle inna-
la i TESREGdY e ;00,0f L he gasing,_thereb .

2 ndi cat i ng t%at_mg’% os:;% g%f?rn%?fy baeeiﬁl?pakgwozﬁ%(foir‘éard move-
meegely Ther matedliag owmbeespeot i et yIiThiend Haaidiahi ©8 its in-
ha 8ot 4at ed Jyenber s prefe a flap.. Upgn forward .

érmve- _%gjnt of t'hé:%r?etr%rsﬁ%g%r% eenrlbeflfo ﬁq’sarfgﬁq AT ten-
S1dt ioraeey txeliegs ingl ahe oinipokation, adtheteesideest . The
RIS S GhARGed upQr tens, signed, thereby rel easin
“™the inhal ation actuat gg %Lrgn%lé%%gé]el%ean$n‘hoéjl% "G Sueh

 Ehager vt dd e msardiitd oan r angeda amdedarestriretcedndiadhzion suction

cottelye i U Cah) o0 o L B o sacion
ACHIvEhFemesy mnfke frlee iihbhaf at$orposidtiuat amhtaerbescaul posi-
t i dd OMrd At SfdfSite, PASI 1h91 Eggé), atl'lseecionr})dalpaotsiio_n actuated member
may pivot or rotate from its first position into its second po-
sition. Théreby, the mark of the inhalation aétuated 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, curréntly no dose is ready for inhalation. The inha-
latior? actuated member, the resilient member, and the coupling
member zre also arrange‘d 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 is coupled to the protective member, and preferably also

to the metering member.

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

sition to its second position by a sufficient inhalation force



tion. For exanple, in this case, the inhalation
actuated member rmay pivot or rotate fromits first 30 JAN 2007
peeizbian2smt o its second po- sition. Thereby, thRermrik3008432
of the inhal ati on actuated nenber dis- appears and is
no | onger visible through the respective opening in
the casing, indicating to the user that a dose has
been taken and, thus, curren{iy no dose i s ready for
i nhal ati on. The inha- |ation actuated nmenber, the
effleggidd ont aember, and dhipldogphienpsrmesberlascecalsH0i, by the
. anr struct ed such that the inhala- tion
dls%&aﬁ*%tqgg ﬁ%ﬁ%“g&]h% ds"% hreesclg&&nitn&‘e fher 2UnAFeRGgt 1y moved
intpr efts epabbydiposhel borim ofhizh yokecouplangi hsShber automati-
caiRQsition. Jhe coupling nenber is coupled to the = ‘
‘g‘r*otnéct Pve” Wene? tSant 5 Fably O8I $65 F4O8RE Position into
itsmeimes pg snenben, Wheredherdirhalialy eRcagbyat 86 FBIRSS in the
dog-S noﬁgd fro its first po- sition to its second
OS50 15561 oy &t Suf FFUMRIR i TFalCPeA N EoREBDS onanN 2B 7an arm
whi\B 200460128044 PeJdERROMLABvir32ne14nghh ect 66 DM@ ted men-
user, the coupling nenpber is released and, by the
be g iar it o FECRO B - 1 861 RicénpoRenBeposition, and the

cotll Rkea@bey MY el 56 Mch:1ic58C0RE1BA8LEI OP0 ) Dottty G N s cn
the coupling nmenber automati - cally noves the '
Or Rt O VAR MhERIFY BN 3t SRENGSEd Cfoshe | BACTATDIVE meember

andOpesh Ros tdeRer t hafeby: 4 elieasinkd  Revdase. contgined L0, 4
the dosing recess. For exanpleée, "the coupling nenber
fonpgA ndv & ah BEHPT WhY CPPIRC el eased upon novenent of

the inhal ati on actuated nem ber fromits
wherl rsite PeSH&+ 08T | Dh® pdEiHCGME 1ROSEEI BNosBAtaENE,, the meter-
._coupl.ing nmenber may al so _conprise a prol onged
I0G) RTRES on® whi ERATREDr 1 He-Sortd 4R, Pefgages: apndpgdnsi ngfore-
saief dde protecihyeuneibey acdiditedn ahhe:iabhehe@dd, 1S particu-
1 slidingly nnyggpLe mnth%g_a slid formed in the
et et ihg Trefber St ifhen® t iR 1C%Fer of the powder inhal er

is closed again, the nmeter- ing nmenber -is returned to
The tgoiplinggmeoset ivay ampitibe af duethsai gréDs@gation, pref-

R R AT s b A A,
memieyr corysTe Sethef aptheinpmedrdrgatticomovpr Bheck from its second
position to- its first position, actuates the dose counting unit.
In this regard, the dose cbunting unit may comprise a wheel cr-~
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 examp.e, the wheel arrangement may compfise a
units wheel and a tens wheel being coupled by an idler wheel. On
the other side of at isast one wheel there may be arranged a
plurality of drive teeth being arranged along the circumferen-
tial direction of the respective wheel. The above prolomngation
of the coupling member is moved over one of these drive +teeth

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



erably in the formof a cantilever, which, when the 30 JAN 2007
MRSl gyenber causes the coupling nenber to ve

back f?gﬁfﬁfs second position to - its first P ep20n3 032
position, actuates the dose counting unit. In this

regard, the dose counting unit may conprise a whee

ar- rangenent having a plurality of wheels being

nunbered on one side facing Re openi ng of the casing

seqind heo powtier, imhakebyanﬁin@ﬁh@%K&%o@%n&;‘%t\%ﬁ%%?tPﬁé cou-
e whee

: ar_arrangement. In particu- lar, t
pllgér/? Z“r\eg‘g"n“erntm%aw TORPPFEE" G With dita yesbamteésksdrive tooth. on
thalispiayingnd hesnenbens Hiofe g g ffgrant sar der of -
i+ dmBgnj tude, respectively, For exanple,lthgg&ﬁgeFaCKward into
ar'rangetent® CBNPPTdet e IFitis antemembrd ast ehss allowed
to whestnhdreiag, coupl gdviyean 4dlel. wheel. on the other .

i de of at |east one wheel there na%lﬁggaPrggaédrﬁfm tts sec-
oncglfiﬁsalﬁlt‘if’ of° drif vef+&et Poel Hepraraasged takoagyt A€sults in the
prlidighiesercs ik BbaStid@hlndNe Lespective wheel .

1 he above prol ongation of the 6038F§ﬁ8“ﬁe erry¥Pecrive
v & QG Ti® of theesly disareneeating Whenal herSoupld1ng the
dog@ridishdmved framigs first pasition to jts 3 0 JAN

2007 _ WD 200- 1/ 012801 PCT/_Epz&dg‘rooghﬁzcﬁgpis%%d?ﬁdﬂber also
MOVSES i T, T Yfeebye bRees hdadie iprrol ongatiene®fpddi®ion, and
theC Qbsiliidiy MRmpeL - | ALQ, ith the respective
.. drive tooth. On '%he‘oﬁﬁg?q%%%%ghﬁﬁéﬁl?ﬂeaﬁ%¥%9$%§wmber to
St B Sidv e barkviear IS ritto ini t8iki bbEDEiROSIdd Mhat the
max(@nd d:R@ el et fmnber, i g thus allowed to -
__discharge), the npvenen?ﬁgfﬁﬁﬁgggggﬁﬁiﬂﬁﬂﬂ%ﬁﬁg?‘Fﬁ@ﬁﬂe
thrquatséde girdrpest ivorrranings offi ket Pasihd MyLAUSEdrt hermore
- by thRrebndrsidhts idnd he r.ol ongation, of the coupling

: menber rotating the ngggégﬁvg%m&ﬁéeTSb@g%ﬁﬂaQﬁQﬂ§Pt into en-
IRIEREG DY et FBRe ity torrrakenpat i viednye t heanddA$€ particular
in eeun! ikbg iRiibn Alhd hesane ;L t he_coupl i nmenber _
1o18l $0  moves the pyotectiyelheﬁggroba%ﬂfi ?Qﬁﬁiﬁ? Erpked is
R ety Coriiidne, MERbSC AGITINREyY, the ini-
tiallNiRndl kQlbr: if £ 4 :

- holds it iﬁ this pqsitlo%,lsg fRara e @ 150 3BfAedf the
d=VEGS hé FRIFAPEET Yot uaed tienbesvé sdadcsiied obBREUOL, of
thet RRwdespechihyeopen Rg of. the casing again. _
~ Furthernore by these nov ments’ t he coupl i ng nmenber is

into en-

agai n _brought It
The %%ove mar% or flag has a very useful function. It shows =a

user ii 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.

e A : . 3 P : : : -
The 1nhalation channel through wnich air is inhaled in use is

refera; ] ' & d
pr ably designed to comprise a deagglomerator arrangement



gagenment with the inhal ati on actuated nenber, and in30 JAN 2007
R)@f)tzluﬁﬂpllﬁﬁn in this condition the aforesaid armof the ;
coupling member is held by the inhalation act ubtEEF2003/008432
menber again. Thereby, the ini- tial condition of the
i nhal ati on actuated nmechani sm and of the device is
resumed again, and the above described operation of
t he powder inhaler can be repéated. The above mark or
cofpagsNas a M@y ausetuh Jf waghiep; ] toshows a4 uger if_
he has al ready taken aﬁdoseF3 the?eba)t/ reyrr%v“?%g % reterably
ropRksrrably WGt rd6aBl #cadsknghateet heambregn @it youtiet which
isl ghak doses.ear &1 t6i sBlayedc by the dose counting . _.
unit. This %Zlguceé wast age and. Qi ves&fhsém&%th%“t‘?Jueﬂow
WithHp cHte g erwkaBrkas Beedsi hbat est rdhe vedbovety gradient.
rhdessribed doge codat Lngupit isgdifestly. driven by a
cl os- ing operation of the rcC:(cE)J\g/e?L.éJ'I'hlé:IgmiSs C{rn)%[e{]o““?{' prefera-
blyefimbf & thémmusiitngrartdcotled eperyys mowevefice theh a diame-
dr L yi of ount i.n nit. wel | _be
te ryYhae Qfn tHe goase 6o : | .
assi st ed by t egst%oregldldgn&e)?grgg%#_?%ég%ltejsvﬁ ient Hhsmdeagglom-
erpeion Thedthlval-affhen ad hamnel et ho dughe v ofy1@bie i Stor arrange-
~Loh ' IS RI rably designed to conprise a.
m“‘éeagéggjr#gr%é_a’tl{zd?l r?a%bngr@reltr %X?)mjﬁﬁgZW t\‘?‘ﬁ vortex chamber.
ThQObAS@lsze&(t : iiol?ctb/fEsz@?sblaﬁis_ABapaxfljﬁizﬁQﬁmy |r§a|fv|zfg %I substantially
[ A ential air inlet, a preferab o
el?ggg%%ﬁna y%sf%m%%tlro%alm\?o?t © cHanb@ Fleénd(%\“% i inhala-
tiount teannwlichis psederablly alirgnbskr wirt heih®-eOEd€¥on: 1n addi-
. chanhe t.hat airflow wthin the vortex chanber
tlﬁgagg %10*53%%8 tlrlgr?éy\?efcg%i Pﬁtﬁfa‘ﬂ?@rﬁ O 1 vor¥ies® chamber
havhanhbersirzase afdeamet ehidhobrénmere dbricdfim- pF &f8l@1nner qi-
6om.~< d S.8mm . in particular about 8 mm since
amgjﬁ% ch1 Rl 8Pﬁ@R§Foﬁ°hﬁ% Pt A6 B nggroved deag-
glopefatcei Varrfarionhe ideaggl om eration function. The air
outl et of the deaggl onerator arrange- nent has

=P glerahl diamet han the vortex chanmber.
2 The ba?g:l )sééi&vi%gﬁléls?!rtlﬁgévoﬁg%&}% at Ecrnenﬁ)?"‘h%%. Hpnaler of

thgupseaght’ dliventébhy pei calpée ost -wecitdrors o le Hhe raiorpo-
<o UL oL L SRSl Lol Dl LIS o
OVEFFefnAtganEni s keuddt be watbspofatdie Mont @hehamanation 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 addéd 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

ol@

the inhaler by about 50



have t he shape of arcs which are non-concentric to t t?ie |

| QeSS is@Met er of the vortex chamber so as to 0 JAN 2007

achieve a n inproved deag- gl onerator functionaljGyEP2003/008432

Besi des the above described features of the powder

i nhal er of the present invention, a couple of

variants could be incorpo- rated . into the powder

inhaler as well. For exanple, !4 manual override
Funechans:sm cagbenbe he£0s PoF aied §d1ie 4 he d'oﬁ'%%%tohoi‘nhalation

- tuated nmechani smfor manual |y noving the

co“?J]r%tké%tJir\FeoﬁB%@Fe%ndsu%rﬂldW%ﬂfa(ﬁqwdﬁ Fgmphiése a resilient
merib¥a) aid @Pract vat ed pechadi sy, Thi yl.d allow users

who could not generate the requi re%‘ %%mﬁqﬁét VerflgF‘ 1S com-
Preivfat h@eAesi AhaPRel oo dateatete medhanirssifdent member
wollBIUREL Yorf et R8SRetLPEN HORELSANt alned 0 the dosin
__recess and tri gger the(gdose c'of}ln i gngetﬁrlfﬁflg eibe? would be
IR PIIHST ebCan extfaiparrosidulah betadgedthe coMesinde and
cnd hens shaliats on, a6t uat cqunt g unit. This woul d

especi alllly be of eneﬁg?‘g%geq‘i’hgég}ee peoprra™anBeeRARgToR1d be
helg i evidiitshehat &quiy epb $1 e atre: itlo aopenateat hén actuated
medi13] &t iy actyat chani sm__ Furthernmore, a one-way
"=Val ve coul'd %e %I g@%gﬁﬁ HE R4t "6nC°PRARARRI 1ts travel to
th%rm@h@tﬂrﬁ@v@zam@liﬂ@; rtemde:wgf rdeagg:| QHBr@bQEtc%ﬁtained in
thd HNYE gcyglo . coul d.reduce any noisture

bl om@ﬁt.o the ?ﬁ%a g %Claqondut hgog’gig YAK BRRYtiany (mid-
POTD 4P 01 XEGIN POTHER2 0080 0843 Zomibd nEtr thieesores anoiherng the
dod®ans 0f. deliveri dose, upon inhalation could be

“Shcor por at ed#l%cﬁ&e}sneaannds Egrc?&le&td*BﬁpFFs’er%mrfé%HqUe’%ﬂ from
ussipriperalatn paror cdlsehdxrygd.he form of a spring, which :

is com pressed by neans of opening the cover. The
Thd €841 &nt, srepber,, -aoul.d a¢f.  on th tering nenber. -

The metering menber woul k?élotl Pege[ggv% eg?rbSJaStent respi-
TalNeg fA9REy VFosPeT oFP bttt idne eombabnerwade rdh@ of pressure
drdgthal &ty an: shannel . Hawgyver, 4t rjyng, menber. woul d

_be held at this half-way poé/??gnwghﬁtw HA Y hhdlatiide par-
Ll vkt RchaM e exfs @ lonanpt pehagraeiterva@es by
leSOMPA St @0l S HEAMEL - { Qe t he ;igh L.Qn. channel and,

hence, present the rc;lo_see cont al %%g%ﬁmalt"%eé %}g‘s‘f mfduires a low
worke dgdRUY &1 PhhehatRaietherital theagepbse theoimd Midrssified 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 z preferred embodiment of the present invention,

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

cover thereof is opened,

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

is opened,



poi nt position) would have the conbined effect of
retaining the dose in the dosing recess and 30 JAN 2007
DY@LER{i881 it from noi sture from user exhal atimrm/Er003/008432
di scharge. The device of the present invention
delivers consistent respi- rable dose values to the
patient across a w de range of pressure drops. For
exanpl e, between 30 1/mn andgb®0 1/ mn the fine par-
. ticle fraction, a measure of Pul nonary penetration
P19 ds SByPY és&TIRRETO%e Fderhef nor 80sthg ssub-assembly o £
thePydwerancs .qeky requires a low work input fromthe
patient with the device being classified as a lowto
. medi um_resi stance device. In the follow ng, the
Frgssent Benti o'W IR @ SEéderi Bea Byof neatmsofcqunting  sub-
asgunefier ed erbepdivest wiH sef erence to the attached
drawi ngs. Figure | shows a perspective outside view of

. a po r inhaler _ according to a preferred enbodi nent
Flgo”flp#e%%pﬁé%ieﬁia i%ﬂ%ﬁf&ﬁ,s-%@icga%alz Ehajs @f the dosing sub-
assperglpect i ve vi ew of the powder inhaler when a cover

thereof is opened, Figure 3 shows a top view of the
ri owder. |%%%g8% en the cover . is opeped, 3 0 JAN 2007
Zod4 ERYOS 66843272 S FiguFee s sHovhearow der
intpdrespetidny e hei evswfr a degiosgdsub- assenbly o f  the
powder inhaler, Figures 5A and 5B show perspective

. Mj.e\ f dose counting sub-. assenbly of the powder _
Flc‘?qn‘h“\fi\lllsger%,h i°g g‘r gjs“‘ésf Anhd q’@ B S&ﬁ‘dwvh%s%gstekbef i exjigpgler
vitggfouthe idesilagpedub-wiass entel yovEr glis es1dfednd 7B show

cross-sectional side views of the powder inhaler when

Fidii8 GOV oS Chﬁ%‘%e‘g: i.gure .8 shows a. perspective side

lg{/i ew of the powder in e %l\%wt hout " st agcﬁecins Aferited

meghnicoveand ¢ dicosed;ouFtgmge udis hofstize pesefec tinke 1\6r-ew
of an inhal ati on actuated nechani sm and a dose

Fi AN IN@EHéist a0fpdhe DO sLBBA 85na1 view of the inner con-

struction of the powdex 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 inhaliation actuated
mechanism and the dose counting unit of Figure $ after closing

-

the cover of the powder inhaler,

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

haler,

1t

Figure 14 shows perspective view of the cover of the powde r

inhzaler,

Figure 15 shows a perspective view of a2 part of a casing of <the

powder inhezler,



Figure 10 shows a partial cross-sectional view of the
i nner con- struction of the powder inhaler upon 0 JAN 2007
nhal ati on, Figure 11 shows a perspective view of tge
ﬂHﬂaP%%P%ﬂ”actuated nmechani sm and the dose couRETHG2003/008432
unit of Figure 9 upon inhala- tion, Figure 12 shows a
perspective view of the inhalation actuated nechanism
and the dose counting unit of Figure 9 after closing
the cover of the powder inhal &9 Figure 13 shoms a
i REESPESt [ I t h hal er i
e s Y pePsSadt R Bt ot OF R load sf g movees
inpph@er inhaler, .Figure 15 shows a perspective view
of a part of a casing of the powder inhaler, 3 0 JAN
Flc_?rQQe? 12004/ 912801 RCT/ E ?Zggg/&)?%&ézsubl?ass %Bﬁ.e nown in
Shows a perspective view of a nouthpiece 0 e - powaer
Figphas ep2 #@uPB. 17 shows a top view of the d05|ng
sub-assenbly shown in Figures 6A and 6B, Figure 18
righous1 @ pesspest hye syeew: ol @islide sning %{p*‘igs BPY e pow-
der inhaler, Figure 19 shows a perspective v
deErb@%@%%%tlonal view, and a front view of an
i nhal ati on actuated nenber of the inhalation actuated

Figeedand SﬁmoﬁsgurpeEQD%IE\:QWScavP@&Sp@C&d/% deewighad view, and
protective nmenber of the powder inhaler, Figure 21

a §HBUE B Per Spelli vohditawian ACkeateq dMRTRIeaT the ihealation

actagag@tm@@hgﬁgggyed mechani sm Figure 22 shows a front
view, a perspective view, and a rear view of a units -
wheel _of the dose countlng unit, Figure 23 shows a

FipBEae vﬁ? e O ¥S pBr RPECEPTE IVE et SUnff £ fHECtyvewnerber of the

polvees whieeleof the dose counting unit,

Figure 21 shows a pexrspective 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 idier wheel of fhe 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



Fi gure 24 shows a perspective view of an idler wheel

t he dose counting unit, Figure 23 shows a 30 JAN 2007
p&%ﬁ‘é'&f’?@‘%‘ view and a side view of a coupling HEHBE03/008432
of the inhal ati on actuated nechani sm and the dose
count- ing unit, Figure 26 shows a perspective and
schemati c bottomview of a deaggl onerator arrangenent
,cyclone), Figure 27 shows a 20oss-sectional view of

FL ggﬂgeAN 2087 \Aoagzrg%ﬁ%c 2‘%’8&’9%@%&5%65}%{32@%' Bt view

andFiagfes 284y, 28 eack RBCshed & pesspectineays@hlyd of a pow—
i top vi £sp tivel of a dosing
dezga.tbr}m o4 Véécoa'ncglr’fSl (P feur’t mgggélagéi,n

-asse of a ow— Yerinhal ef gt tohg invention.
further enbodl ment of the invention. The powder
The miealear $Réwnlgmn EF']ICQIUT el Fove desomprasesga Wtsiﬁrag with a

lovJeQ:V\Es':heSlrlelll ;%g’ J £df %Iov%g"vgr 2&%5: ngv IVOt aﬁ%erotata—

or rotata- coupl'ed to 't he Iovver S
blys pdfuledott @ Hehd ovmrer sthedlll 1 .aIwi adewndd sﬁrfa&fé‘r&ot fie lower

hdiis N:] mbers_ o d counting unit which wll
° Cil (F}eg%rl g’éﬂ(]% at er %\)sr cacg 5& tal?@g'n ?’?’Bﬁh PR e 2F thelose
coum:t&gg ainitowdrich canl beée @xeaamibted Leveal a nout hpi ece

3 wth which a user can inhale a powdered medi canment .

4 u of, t ! h slots 6

e R e o c T 2 Al Bt Ror rore e

opanRskrt &gy < tfhenfmﬂlmrﬁ@CQ 3uah opeohng wsed ¢ @rhale 3
A0 V|ew,av3|ble nmark or flag .

pO‘J o{/m%]g%?ﬁgmﬁd%%e V{{fheea v PCAs T WJ: Beife’TriHedouthpiece 3

slqta & ,atehifs> frhead vm:sqppaelam @pan inhet hakat tionrsdh@) R the

the espect i v se has been taken. The structure |
pﬁ%}a l&l vve?&g e“{‘?&l %I s ?Sntaélgroalen%%%e?rza difft g me+s formed
whnrmut&ﬂpllcef@etpcw.evalzsormul@kmr&r om Flgyr endvy GIF 2 dose is
refONRS i od HAL 1% RS LRREL Efag GibdndtitS Ypon in-

(and 1 n Figur integ ¢ al cov
ha]\mttlrmutshQWd@q dbe s w'ﬁ odesaxeetdapl dbed nan tFaagurz%Scell.
and 2. These side | abels prevent access to profiled

Thefﬁgﬁﬁt.[@&llf% hei ngh desglid beg Jiat qr Sﬁ°a§mt_gg1pr10tceocver 2 and.tne
ese cam
mouthpiece 3 can also be taken from Figure 3 which shows =a top

view of the powder inhaler. iIn Figure 3 (and in Figure 8), the
integral cover 2 is shown without side labels which are depicted
in Figures 1 and 2. These side labels prevent access to profiled
cam tracks being described later so as to protect these cam

tracks from dust etc.

Figuré 14, Figure 15, and Figure 16 show perspective views of
the integral cover 2, the lower shell 1, and the mouthpiece 3,
respectively. The lowsr 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 <he integral cover 2 relative to

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

“~1r



tracks fromdust etc. Figure 14, Figure 15, and Figure
16 show perspective views of the integral cover 2, 30 JAN 2007

t Reo baRiasel | 1, and the nout hpi ece 3,
respec)t Vel y.- The lower shell 1 and the nout hpi eEETEP2003/008432

are con- structed such that the nouthpiece 3 can be

snap-fitted onto the Iower shell 1 . Fromboth side
surfaces of the | ower shell 1 pro- ject-ions or bolts
extend whi ch engage with respéétive central openings

that ihotbrsi decsurfaces ofoide Jdearal gover 2. thereby .
al | owi ng rotational movenent of thetaél nlt%glgg%al SEOVASS 27'"5}/5'“S on

Ehe HBPRYert® OF hePFoleYekshatelll 1 Aerghrthise iseesgfd0MBover 2 can

be Fbgenes luanth Figure.2y 338 JAN20Q7 WQ 2004/ 012801 ‘
PCT/ EP2003/ 008- 32 21 the #rﬁ%g%ﬁavigéve%%i@%ﬁw of the
L oGpensiesl | buetesuFiaiees rast itorpottthes iuperaffar dhens inte-

grhowesyshe}| Andgt hey iptearal, cover 2 can be opened
until its re(?'}?e edge a utlggxglg{aqants}i“ ts‘r%eapl]né? FIRE G Krer

tragherasheforned selkli ¢h qare Quplet thotdidei geSINFRCRS 28 of 5
nhQfribesd nterqr cover. eni ngs 31 having the _
° _ sh%pe of pr ot Ig%' céa)mﬁ?"tgpaecﬁ%gvavr é’q‘feé"r %Qar\ﬁrﬁ Hedfg shown in
Figoupl €8 tB i delpi o Botowrisirizf refrwaens bt 6110 shi d@ver -
d5:na ecd i iew t her eof ing shown in  Figure
a#lS.hThiggf(%)n% o%f%i(;u}%ié]egscbré%\ﬁgg at“%é At & ilcover 2
.and the slide 15 will be described later in detail.
WA Hrihi B¢ re2 Tekg ngpanithe Meovegwermedhelll, teseespactdivel Yhere are
twd NEEE- A S WO SUD- li.es arranged, The first N
Y Sub- assend y is aQrﬁér?iég@' SUD- 4848MIPYP13 SR Y As a dosing
Subarsehy heterich powerdduindi eatei®nt, pMided ctinBedica
Secopg; 1S S Yq 18§82 dose. counting sub- assenbly
14 vvhi%%?o%r?é;%éy%néfbnha&ﬁsgﬁbgﬁ. *ScfudPRE MOCRAAPGNEUD-
asggmpblya Yosthrictuntdmuy ire drorincauating s8eudteheBhanism ang

dosescdakemdyun the-User, Fi.gure. 4 shows a perspective
= View of the ggos?hgers%%-{ads“élé:ﬁ%ﬁgy%fi DURRSE 5 7 thEo§g8NTtaken by

the Hes@bsi ng sub-assenbly 13 conprises a container o= a
reservoir 7 for storing a powdered nedi canent, the

Figboyes dmitd engsksddde 1n shawn kn Floyre .13, and a
deaggl ormer at or ar - Pira_nglement 16OtotEé Cg%%ﬁflgdsflg grsembly 13.
Asich?fé| i%ﬁFIbhd:rﬂﬁadq)?qu]@ub—assembly 13 comprises a container

Ox a reservoir 7 for storing a powdered medi cament, 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
mempbers, two. spring members being fixed to the rear side and two
spring members being fixed to the front side of the spring 17.

A1l four spring members extend in the longitudinal direction of
the spring 17 such that their free ends are arranged in a middie
portion of the spring 17. These spring members apply a force to

the slide 15 such that the slide 15 is continuously urged



nout hpi ece 3. A spring 17 is clanped onto side

Q{gj&cﬁi?ns of the dosing sub-assenbly 13 such that30 JAN 2007
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shows a perspective view of the spring 17. As can be

easily seen, the spring 17 conprises four resilient

side spring nenbers, two spring nenbers being fixed

to the rear side and two spr2hg nenbers being fixed
agatesthenfr S Of 4t he sprij 17, A2_1 ur _sprin
ganenbesgéegﬁiiii%¥$ila§ F%Hg?¥ﬁg?ﬂaﬁu5i?%35| yoﬁg'tE%ék the
reagpFitt§ 19 $ieh freatt tsheler dfr edeengsiageldrnr anged éHcdnds an

m-dd) (A of ring 17. These spring nenbers
e Pora s e s et bR rap PG ot Tt ce
forrg ¢onthaudwsioy tcged 13 0 dBAN 2007 on WX 2004/ 81289115 . 25 is

CTLEP2 08-132 _22. .agai nst..the_undersi de of the o
Shogﬁsﬁﬁg“ggénggéﬁbﬁf' }SF§8§9€ﬁ%QlPéaH“%98éet6e9h%“ the slide
15 hpente s¢sldngf relvessprlisngnlZhet here extendssalg cup for meter-
additional resilient spring.menber which applies a
lngsgpgfggégkfg%ﬁeppgdﬁﬁgm{gﬁ HCARFRAl 2R dbiPE EEgneperBfing the
dosthd rohi @lef131iAy i®sishea underhgdt 48 EBnthBiSer 7 to an
inh%?g%ﬁ%HdiS%Et”E%dle re ionhthg slide _ 15 has a dosing

Fecess 1870 TRE R EF a4t d 68 ng e apl IR T AEPEr arfangament
16.d05e aepothaempondened mediacatentpafflyf MmbEaNSROLIANG 21 o0ng

thot&g qug.f%gnla'g IIin%,posigion under neath the

S coRCA REF P30 "R e AP0 R T pbaft FRFL ifder neRsireshehat the
dosdegggkosesati@r iar rangemeit préésednggalioye- PROL {9884 4o of
tneSgparate sggin% g&gppr ext endi ng along: the .

| ongirthdi Har afca0re Yr égi ot &Pt hbldprihgis7iensts dshalation

posthabnt he tHasi RBer €e8SRgl8keskel gabl ¥, PLEssSe I
t erside of the dosing sub-asseﬁ%lygls ?ff§€%§g§ under

. e_un

t“espﬁagg FPEART AS TPRASMEP oA position sc that the
dosing recess 18 is properly located under the

As déagghpnendiontadr abgerenthibslAseals epdlyvindisal @htering

e Ba oved | ko RS RS TosrE P Teftian #fenraion Trom 2
filfingi ngsiposioni shosnoun FigBirgut® 64 410 @nhhDhal & ikddition
onodfeih B a2 hoM | BB EhscRih T H e lhbbrel gmoveante oo
tvegheit@et hel ddsiongosetess, 18hesel the dosing recess 18 is lo-
cated underneath a dosing opening of the contain.er 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 is 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 ¢ is separated
from the medicament chamber 8 by a separate permeable membrane

10. This permeable membrane 10 is of a different permeability
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and faces the dosing opening, and the inhalation 30 Jan 2007

PR bdo91shere the dos- ing recess 18 is | ocated

under neath and faces an inhalation opening of tfe/EP2003/008432

deaggl onerat or arrangenent 16 which is in comu-

nication with an inhalation channel (to be descri bed

| ater) of the nmouthpiece 3. As is shown in Figure 6A

the container 7 is a containef>with integral
thalesive gpernsEieitonyabaekedn COMPR S8 A JRAILANENL: the me-
g1 Sham  ber storl_rs1 a8 @0\(\@@ ed nmedi canent and a .

desttcant chanBBFS89SstBFihg BN elaes taait ifidy absbhdimeubrane
10 noamstive eatiiatv gy Baveegbhgl€d b hewed gamgpt _chapber
‘ 8. The Zsi ccant chanber 9 is se}?oar.at ed f;ngjm hglPPerent ma =
® et caafh‘g I GhahBern8rpieat saparzare yer medbl dodendf arte: con-
taifer Thi sr@argreabl e;pepbeang. 40 i S;0f Wfferent ..
,permeability 3 0 JAN 2007 WD 2004/ &1%’%{' RRERLascanent
h T PR 0T 008832°s23CpRANChamd perivedlsi ki tpthet WeBtourse,
otigbt hari the Jdeskscant REaLD pdiganent _to the

outside world. The %er n%ab?r%?yb%fu%t“ﬁ%%nﬁﬁﬁgjeng Rpth chan-
berairf be® athieded; for exanple, by naking it of a

different ma- terial and/or a thinner section than the
Th&Bab B A¥e Ir £ P8 COAL e b Bk Nee fi c Q! 12_are use .
410 seal both the medi cgrrent “tha ergé%gﬁ %ﬁse Ehe Loqlowmg
adidtant OranBefiocans havanler tof depupse, thetheticament
chatibd At £r1neald REn MEABSLHBYe b wised £t sealing bath = o

cham bers 8, 9 as vveI_Y. The above g‘%ér?%%l?ﬁ% gjg%ﬁ desic-
- Canje s SHE MG YT @AY ARsSE e Al |and tng Fuatiiantages. tiEh@lesiccant
is OeBiBfaNdeaN@sy Oty & Omdlys auf, Leament  chanber
_rather than the who! e devsi_ce.atTth?ls?ngga&cF%% IV%L_‘JS]gEL Still be
T iRt icre i rlefluehAgepretuct lsitte ogrd. cOBE. desiccant is

stdred het mre s d Peradesi §6aMg det s.nealed-o Thi s
neans t hat. ishelbdgsi ccantﬂéV\cil1 Ic%é%slﬁc}gﬁ)ébgﬁgré?‘r%c% ] Clléllgvéﬁduces
the FighePLdPEC TEoFRi 25opRRLy THe thesilesantans usidred same

cldfutde Separ ah&d seahed: dagi.ceant, chapb et St as
reduces the risk of incorrect as'slgrrﬁl ?/][llt%gjfahle container 7
COMREST TaHhtP USe d- R emedherne tostambas 8 handedie atreritccant  cham-

P e nodl ranont . chanbar 6 o tne d2et ChBR SREmITe ensuzes
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 requires

only little product spacse.

As 1s shown in Figure 6A and Figure 6B, the medicament chamber B8
has a gradually decreasing cross-section diameter from its top
to its bottom so that the medicament chamber 8 is sh'aped like a
funnel supporting an easier filling of the dosing recess 1§

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



ber 9 can be manufactured using a 2-shot noul di ng. .

This ensures a good seal between the nedi canent 30 JAN 2007

cwabesnoigand the desiccant chanber 9 at |ow proguygh,, i

cost. Finally, the foil sealing pro- vides a

tanper-proof neans of filling the device with the ne-

di canent or drug which has a very |ow perneability and

requires only little product , Shace. As is shown in

Fi gure 6A and Figure 6B, the Fedi canent chamber 8 has
lnfaalgrnadLTéilel VE Wedaresasi alg opreass i sgckéguetltanst efn d r;de:egsln_

t ottomsq that the medicanent chamber
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powdwredogiang gamoess Lkhd tdineeghht hentosi g epeni ng
fornmed in the bottom of the medi ca- nent chanber 8.
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tlcg}al carﬁ;lnt anldd cloosee .t he hnte ral cover 2. The cover
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Ilong|tl.r|1d| naI sides of the slide 15 (see Figure fs)‘

engage With T KETedfelfi v8e SPYRF ohefRWRRS Fhef oirdd 85 to
movsotfhrsiadels fofort he sc@i@nidg bBsP@iont neltg@lre 6tAt)e%% §thelnha_
apeni n 31 are profiled cam tracks. couplin
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cauz@si sheueh itdwmtt opeRicng-eh §he Wﬁa@l&@%tgg% baCKward
sl i move forward fromits filling positio

tO A ggﬁéﬁéﬁ)g FP S IMRF2 T at ToAE positd gy FIbQ’UIOQG@B)
ind/diewntisg, t¢leoSiavgrof2,t haeCoOVEse 215 Cﬁ#%@&véch%u%'s‘tgﬁtia?lly

|ts i_nhal at i position backward
lll"fmgll‘r}”ng g]gsn t9°81 “agai® n%p’?hﬁ?SJr%gt oI%é%ﬁrUdy:Udﬁén th° profiled

canj rtgécll«ssﬁlig driee s(rﬂ\p@zrd 2nchhenst idlerdind SAMYRAcover 2 by 2
pre {g_tantl%ll |nearly with respect to the casing. %
FRUST TS TprOE Ped T Ok afF AT Ges 31 3 @nghaped about

30 Suéhotrhattsopﬂmsregi @lostihectoNEEs ZdY #tuate the slide 15.
That is the first 30° of the movement of the cover 2 is slack
where no mechanism is driven. The industrial design of the pow-
der inhaler is intended to convey the correct orientation of
use. Furthermore, the coupling betwesn the cover 2 and the slide
15 is such that the slide 15 is properly moved to its inhalation
position'already a predeterminaed 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 20°. In a range of 90°-135°, e.g., there is again
Zree 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 char-

nel coupled thereto, ready for inhaling, 90°-45° prior to the

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



predetermned first angle, for exanple, by an angle of
about 30", fromits closed position does not actuatg JAN 2007
t ReoShifGshd: That is the first 30 of the novenent o?
the cover 2 is slack where no nechanismis drivBRIVEP2003/008432
The industrial design of the pow der inhaler is
intended to convey the correct orientation of use.
Furthernore, the coupling between the cover 2 and the
slide 15 is such that the sl4de 15 is properly noved
as repiasdmivhati o1 PPSidd PR oakready & predet erimned
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SRham® HEV Couplied thrsast o theeadyrfeorfoirnkakinnye 96245f free
plaPr isdedr@ therua9uer 3 eifg fu en (An_openin .
angl e of 180 i s considered 3 Ok%%N%%gﬁf 2gpvss the sliae 15
10300410 1286t PEHTERZCU3/I008 4825 125 fad liepr 868Dti 8. Berfore the
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exappl cofitnFherpes &k o telve thser tihe pheruses shaUtfacks 31
shoRltd eMPterd 4H.S6Si81 eration_of the powder inhaler, .
-~ for exanpl e. Tﬁéﬁgsf%Qhﬁggéd?geﬁp 2¢Firck indicating
that the cover 2 is fully open. \Wen the cover 2 is
As 2HgSEdY msate ogres et caeanphe 4Bsohgf reeespl ny hef ang shape
of & faddtier &IPSINNGrOf;i st Be GOVE yes the slide 15
fromthe iqhalatiqnlSQsifi nf?O%PE§a§%WﬂF%gtﬁ%s???%ﬁﬁcy of
IL2BRfGY e O L Yo St 129 §hEoRpsiEr ol Yupl esddpatiel £ may kese of
alrhbrofe kheeAdkatl &F +8xarPLE,1LtL8hoyLd be noted that
docihe profiled camtracks 31 shomnkﬁégt BOBr EWi s e The
°S bhi%y ERertdl &y CUASTal PeRE9L Hemt i(dnetobef bew), wite an semi-
el1 tpsiing 1r esess-L8chasnt he shape. af.a,dosing cup which
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°* Pr&viPeati GalPPy SLiiPERY - t hee ddSRngteupoanty MExidE Zemes the
depthe @ase @E’labalersb‘@'h@ecﬁgﬁﬁﬁidqr@m:fi)éwtJljr? ‘Ihoer rguzﬂrawtalyogf the

g uggn i nhal ati on. The
eag omerator 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.

Durimng opening the slide 15 is mo-wed from the filling position
to the inhalation position as well as éfter the slide 15 has
-Teached 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 proteétor 18 4is arranged slidingly moveable
on the slide 15 between a closed Position and an open position.
In its closed position, the dose Pprotector 19 at least com-

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



dosing cup is circular in profile (in top view) with
an sem - elliptical cross-section (i . e. the
cross-section has the shape of the half of an . 30 JAN 2007
eVPiZpeEN 2808 he di aneter being three tines the d&pTHP2003/008432
Thi s enabl-es the cyclonic airflowin the airway of the
deaggl onerator arrangenent 16 to scour the dosing cup
18 effec- tively. The circular profile and the
above-nentioned ratio of depthh to top area also
._.C i.nes the |owest variability of fill- ing and
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nighsit FOMSTIHTIY TR ddigfoding drset Reodeseo pr 80et s omoved
fro® als benste s Pt 84,2106 G eNecd9%iBY $8565S:18he inna-
when the slide 15 is in ,the_sogf JAN 2007 VD 3y he inha
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_exposes the dosing recess 18 to the deaggl onerator ar-
tlfﬂaﬁyéﬁéﬁ%eQGN%&%PQ¥ﬁﬂi#ﬁuﬂ%ﬁﬁQQ@dcﬁaﬁheﬁhﬂhennﬂheaslidbalation
sucdk®i b phfla i SndOhal 3140 PEULAAN. L ea@9§£t%f%B8958£a1ation
19 is held in its <closed position. by an inhalation
acigiapre MAPCRRE LA st deeid emmalsinehtwitkonbgh deslosebpdotector
frddl &fs cHbSed bl At g0 actuat e ielbgmis.
rconsf}ﬁbtedeSUCh t hat theJ'osegﬁgg g%ﬁg%oﬁg i s noved
fromj closed position to its open position only if
0 (HRE | et SF SRF ori &5 ot o Foh e SFIaEEBAByP NG Slisbr Frbine-
tidhewithhat aé i @bse Chadnelt OXeeRI% @ QB%@EE%{%E%@ Layel is de-
Furt hernore, the inhala- tion actuated nechanismis
SChHPahgéd SEthtthat only an inhal ation suction breath
not a blow ng breath, can actuate the inhal ation
Figotedredanechagism 8B ksloause mpEereniibiomthendogsse
co%xggft.rt?ﬁcgsgtgb—gggénmfbi? f}- oaslerdeapd%SIIJeln?:rj].okgdl E:tgogge.nThe dose
-counting sub-assembly 14 consists of a sub-frame 20 which holds

its

a flap 21 acting as an inhalation actuated member, a ybke 22
acting as a.coupling member and _a' drive spring 23 acting as a
resilisnt member. The drive spring 23 drives the dose counting
unit which, j__n the present case, comprises an units wheel 24 and
a tens wheel 26 being coupled by ar idler wheel 25. Furthermore,
the drive spring 23 drives the dose protector 12. 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.



In the follow ng, the inhalation actuated nechanisnmbﬂ
combi na- tion with the dose protector and the dose JAN 2007
ciumedomgIasni t is de- scribed in detail. Figure 5fcaRfh03/m08132
Fi gure 5B show perspective views of the dose counting
sub-assenbly 14 already nentioned above. The dose
counting sub-assenbly 14 consists of a sub-frane 20
which holds a flap 21 acting as; an inhal ation actuated
menber, a yoke 22 acting as a - coupling nmenber and a
I“dril\‘?é*%ppiAngan?S FArRg /BsPartiesi trent-senbena I Theews of the
wh &l kVBosRENg 23 1dri weg, L hg; g0 upting _unit which,
in the present case, cggpr%gegggﬁguﬁ{f% WhéEPO@E—aﬁanes with
thg £eHET wHedl=ip@ Isisiseg eoapbedwhy am pattercusheel £25m Figure 7A
it FuBhhes macer, e ALLVRSPLLNG. 235 drives, the dose .
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ch2BPgi spl apztieadimebéronf tesespee- s i NG nicNbliéhpiece 3
doWBLeaNEAt _chanper tter of caurse, the _
“drive spring 2 ?ﬁ&ygﬁ‘é@?%‘% g}ge‘dh%vi(? agcﬁ%roé‘ﬁrlait@ﬁt appARgement
(cPeilage) celsift rhed dbyiag pbubahssymefy s ng el ement s
or spring parts, for exanple 3 0 JAN 2007 WO
Th20044012801 1RCT/ ER2003/ 998432 . 27 _ L.n Figure 7A and .
Figure 7B paﬁ??allcross-ggc%%%%é VIS "eRBanie @5 well
as npiifetcs ARG epvalténg dnfferems cfokskwsecti onal |ines
with the cover 2 being dosed are shown. In
2s PahbhE W Ar Fiblhom Fhgutge 74 o1 be seen that the
__rmout hpi ece Sgéonpriges the in a‘%ﬁ?ﬁﬁr%ﬁ%ﬁﬁﬁélgg7at both
'—r‘éQFeﬁ‘?ﬁrhﬁrf PeM-LREsSuppethsi gl dd Ihe ADWnRPbECEhS8se recesses
30 downyardosgeas he Be gouplediio, & he deagglomerator
arrangewen?_ (g cl one) 16 of %(2§(ﬁﬁﬁﬁ?§g§3b?3§§%ﬁﬁlﬂﬁth the
slide Fhel Fuidei sRabet §5 of s tievedhad mtdron @9t YA efontact - with
thaeshaqd smeas el br-ias Lbhe; dosing caunti.n njt is as
fol | ows. As shomrllr] Fi%]ﬁlrrgé)ls, Q%‘hgcre“ &Pea#%{;h%la actuated
me ChARtesig0tarspeRRd FR@rEhangarbrumpont ifamst ofnd B8 of the
dr 5V &depbngAb3oneset these J1.8CE556 0,.,a prol onged
end 34 of the drfye spriﬁ% 23Q§ﬁd§g§% %Pghgfﬂ% Q@Wﬂ&@ the
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indM &P tH@edQEEgesga;s;%n& hes diyd e J:Sé%reitn%o%s“eogxélbteed by the first

I nhal ati on actuate
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 fiap 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 doss 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 reqguired but also the susceptibility of the

mechanism to accidental triggering.



mechani smis tensioned and charged up. Afirst end 33 .
of the drive spring 23 rests at a portion 41 of th¥) JAN 2007
fvo@ 280 the drive spring 23 is in its di scpargesosmesiso
state. Therefore, by- -charg-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 hol di ng
“the flap 21 in a first horizontal position shown in
Figure 9, is released. Figure® 19 shows different
As perspedhi weiyheys Dfadded | ape2lride spainhe; sely Alsecong
d:/vﬁen ﬁphger surface of the flap 21, a flag 38 is forned :
v HERs B35ES el 1@ B TRFAH SiBFe SLRFBGHN48 hef openivmke 22 .
5 in the nouthpiece 3 when the flap 21 is inits
Figlirest2thahiczwat @l pepgsddiion vwker aby bndigati g, tdat e yoke
5, dose is.ready for inr}qlfa- tion. Furthernore, the flap
222 T RS Pses? d' et U 40 iR BRFtdagenen vivh hcharkhe ririve
sprddipf2d he Yekendd. Analiornd:e9 £hapidhreaS0tne arm 43 ic
conpr i sgé t wo Igxro ections 39 which act as a
dePd Gt B rReitht YPPFhi ¢ difhtisr weitgReBarafcesladeed | aqpspec-
tivel yf ediCichge NOLapMy. (e At Uakken f 9FGE LLaUL L &f Uty
also the susceptibility of the mechanismto
Whighei MR RPRIC 1Y ge? i f e rpANS20E7 SUNER2O04 81/ 91 280kh the
seddal E&%O@:ﬂ OQ§4§12e 28 AS sﬁm\f\@ oA L_:“'egggest' elagdig]%ormed a
~ the drive spring 23 has a second end 32 ich rests
PTe 19t éral 3V #ed stirfiakei a8 nef 46hetybdke @2d f6&f qerating
the2 A SLOWS 13 PEH§PEET  eh MieWand 2 i ' he \ the
yoke 22. The éokeﬂzfglhla%ﬁ\g]lggafbg- I%:e%gr}r{)g(rgétgvl lgg‘ntélﬁ' Gy om the
boffffre ok R Urvoke 3pr i Hp23 x5 embgneedroFangdver omrie, whnich en-
addgur&, 254 henar 3 I8+ | :Wwho er_end 44
7 d|:s ret ai ned ang l?%ﬁ%as@d,m%‘gjs,%g%gl%vgﬁwgﬁy”f he'§ I%5e Pro
teckor A9 Ral . | @b eblat @iltRr dfandhe wiokea22liw ThEdsned in the
fréposid @01 B bateralssigle 1%_ur(fs@%eF§L1§uQQ f\'{”hgllﬂa tE!legure 20) .
ere’i
farned. a rojection 4S having a thickening 46 at its '
As 'eagldr?%c}y &nga FREY PRV YoSE R0 rREl AGLURI EPWREh2hidls decom-—
prdsslesald hedstnkeged Friom tdigr 380tkem of at Resyoke 22, on -he
there exte ts,h%i ?rol ongation 47 which en- gages,

PORRACH NG Fahdt HRE bpehistgtrorredirg the Jdb%@'?gpd—n its

first horizontal position, as shown in Figure 9. In this condi—

second end 32 of the drive spring 23 résts, 1

tion, the dosing protector 19 prevents the powdered medicament
contained in the dosing recess 18 from being displaced from the
deagglomerator arrangement 16 (cyclone) if the user blows into
the mouthpiece 3. Furthermore, the flap 21 provides a resistance -

if the user blows into the device giving positive feedback.

I, however, the slide 15 is pushed forward by opening the cover
2, thersby compressing and charging the drive spring 2.3, the .-
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 intc a second position be-
ing pivoted relative to the first position if there is a suffi-—
cient high imnhalation suction force effected by the user in the

inhalation channel 27 of the powder inhaler.



tector 19 and, on the other hand, wth a slit 29-
formed in the front end portion of the slide 15 (see
Rveun®wixoand Figure 20) As al ready descri bed abovél JAN 2007
when the drive spring 23 is decom pressed and PCT/EP2003/008432
di scharged, its end 33 exerts a reset force on :he
portion 41 of the flap 21, thereby holding the flap 21
inits first horizontal position, as shown in Figure
9. In this condi- tion, the d&%ing protector 19
In phevéatsetheapewdered g & t tained.in_the . ,
inhdgsing recess 18 frqn1be%%gqgﬁgpﬁgqgg ??oﬁg%ﬁesug¥iClent high
Eg%é Bne?ﬁf:a[ﬂ f&PF“aﬁgérrfﬁtrSIGP(Jéy(tllone)?hbfvntﬁle D:Bgi‘rrez 9 into
itsbkewsninposithenmauhpi €¢e rtRerpgore, the slap 21 |
b i i tﬁguggetrllabl AReCRRES 1hks 0 Seen from

o groviges a resistance
FLOHEGi LB gPYi h§iposrriePenteedbabk. fhep BdweNerard N of the

xsl bdeid5ré sepushed opgni ng.the_cover 2,
7o there%y Eon%ressing g%g@%%g?éfngthggﬁVFv%pﬁkﬁgrﬁfrZ@Pe to

1tst REMPESS $RPNf ofEemeNerité Ispcbhd end 33, obhid¥e & ii¥e engage-

men$PliPY O therfla ol g released, and the flap 21
can be rot at ed %rgnfgés %PFS?C“h giggnt%? Y& t4%nand thus

theshgih 74 FHyahel9 bpverd.segondiposothOMoMer idithrd movement

f Ph¥otge.rebatiye first position if there is a

° suff%- cient£h¥gﬁE?%E£ At oA 20??5%“?6?%éﬂ%¥?éﬁﬁeeppﬁr side

of the usk? 1? ihemovaHafatiemdchansebb? mofidd1e ROWIEE protec -

torl nhakgs 2 ,2801. 3.0 JAN 2007 o _

°*pCT/ Epz%o%ogggégézgg%%ﬁﬁa AttEP WRRR, Pt iAnapThis’

S1tpgtppl el byhowh sisufigerentohighwei nhad atd an fi04Cc€q
fromits first position shown in Figure 9 into its

In B€§QRd PPsifign owun. i gure_10. can be al so
i segn from Figuf351§?1%§ ?h?@ %%v%%%ﬁ?o%ﬁ Rapdecitap 2% is
ShovRe BF RS- BFuifae, Yokl @2ré s20 etieasashn it $6eRaPLESwn which
is LRheeflhd ¥ SPF i PP+ R3 its. co ession, to nove

its ﬂ%é%nd end 35% &ﬂ?gﬁr%go?%aé%%%ge- St dPehdpewardly
fromatls Hotsie hirtheevadss of2t Hehy akeord2, erand st BYSthi heose

proY8Keo22 sl ghtl y, upward. | s rotational upward
nmoverment _ of thépyoke 2271 %ﬁ{%%l%hjﬁ??&ﬁlf?léit%ﬁﬂ?ﬁgso

Ehatr bin $He APFRIPITHeOT dfhe hea ket 2hd S1mRONEREVEE Ua rrange -

ment N&F eBy- 1BV NOs tig-gase psotec: tor 19 fromits closed
position to its op%n posi??%%.pﬁ?ﬁ%ftQﬁ thiatPonni §ts closed

POSShb¥h in Figure 10 as well as in Figure 11. '

Since the doss 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 zhe

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 swirlinc
airflow where the active part of the formulation is disaggre- )
gated from the carrier (see refersnce sign 49).

il

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

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



In Figure 20, a perspective view of the dose protector

19 is shown. In particular, in Figure 20 the ope i%gAN 207
3goie0@heeam which s in engagenent with the PCT/EP2003/008432
prol ongati on 47 extendi ng. dowwardly fromthe bottom -

of the yoke 22. The front end 35 of the dose

protector 19 has a partial circular or semcircul ar
shape so that it can form payt of the wall of the
deaggl oner at or arrange- nent or cyclone 16 when the
an‘i}léég pridtectiord B3P ikouned ta chesetbreosiviiare SifntRe flap 21
| s the ot eeior N heen Joved, out fromits ,

e c?:ao%e p%sﬁaleg%}l\i ntgtgr I ts o%gnogeér}%%na by tﬁ& VBRgr side of
thepoutthw igosi ny rBattess the dlathe3sliae disappe@xpaSelereby

- nds | Nsj 20,0f_ the -..cLone, and the dose of the
lngpg\?\ég?leddr{?r{e i carrcllsonsrfe cﬁ(;énst g%lenfé‘d “FriTHe “Hodi Rg*r 808851 ggnot
regyantiger iinfisd “exk 1dw cumghirt,heystycl one and the in-
hal ati on channel 27 as well as the nouthpiece 3. In

; e oyelang, rgL . or poyder e di_cament is._ .
F—(}euﬁtrglwr:]ed Nt oE¥ zzte%y\?m%%“ﬁéjﬁ tzj};%refI%}gvjvSl Cldrsequ'"?:’t hES5EPTYe depicting
thans dofe tHe dortme atydreriss adi seggr exs gatred ohsos1t heorrespond-

. arrier fere ' 49)_, Furth re,. since the

ind B0 S1d SRLET SIBE D Ok ST T8, ol e

moqtd)s'iigeizm] Y eee ﬁam@d,t qadrfcsfk.o&‘esc;f.mj wWasiht !pQ_Bdﬁ@? a cyclonic
f i vat.e tive -to its. first I tion (see,

= e ™ ARt e 0B o B Fol mbiEing eae

dofQF/ ERZOOS DO8AB2 wthianthel 1pwet htndliag 38 keemegy@ts in-

he surface of t.he fl is no longer visible
D o PR 1 S IR e g i e 00 BRpicted the end
stomGfhpiece i Fhalongattine f47ag £3& HhasydlisSappaatethe dose pro-

tecttlggr y rlensdgecatt.llxpeg1 that a dose has been taken, and a

new dos'e i's o re‘%‘y for inhalation again, yet

Figure 17 shows a top view of the dosing sub-assenbly,
Indépi ciohPvit®e iHet deurB3-ighatlhé oyl drie aeseekbbuasing unit is

PRAH Ofs; Slidcory espond-,. cSide valls 7 .
(_ex‘der%i_ct ed in Figure 26) V\hiagﬂg%notﬁotrheed ar?gﬁtehpigg%ed?%e count-
1nhengssentt €y porTides B weuolr produce nambyel ofi €oses taken
(uidofdove W thi n the gygliane,, a roj ections 53 for oL
uL?lrgunti ngﬂt he ' dosing sub- Sitsys‘,e‘e e)?nvmniﬁrn th&°FEef smaining in
th%ﬁ:@ptq}@rtmpmv@@mﬁa@)  comprises the units wheel 24 and
the tens wheel 26 being coupled to one another by the idler

wheel 2 5.

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

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



hal er. Furthernore, in Figure 17 there is also

de icted the end stop 37 for the prolongation 47 o0 JAN 2007
(O GURE' P and the dose pro- tector 19, respectPGBER2003/008432

In the follow ng, the functionality of the dose

counting unit is explained in detail. As already

nmenti oned above, the dose count- ing unit, being

provi ded for counting t he nursher. of doses taken (up

t.en)...or, rnatlvel , the nunmber. of doses
Carg#rwalﬁ%g? i %}he SCcOnta; ﬁg?“’ (Fowh T ot 'ef) Wheebnpti seese

tedtte Uhiars \ﬂmﬁ‘le&@lmtrﬁ.thlﬁ dﬁ:fﬂb@ﬁi '%g ngggo’%kllaruref'l—

pl ed .t o ne anqt her the i
na%}] hoglmrgtt‘a Skt i &Re 5¥bEF speeet ve! VikGreapdeadrves teeth
58 vwrewrofarteh@nmm wheel e2dagdhenuniish Wgel 1241 ccrion or can-
openi ng 54 at which |]f_) 3

np es .a ral
tl]?otzftzf%’l s mEu tk t 2€h&°dd%etC cHTHYS ﬁélgubnassewﬁﬁqd 24 “step

by Ik dsinde: thﬁmﬂ@&hﬁg of EHelﬁﬁgﬁgﬂloﬂ LEL 58Sy éhownbe sas-
ll n Fi ;ﬁles A and 5B, for exanple. rence si gn
1Y &E%h EEEura - \/\EP@hdm‘Cﬁu’éi%%tfa 5t&1re|3¢:hb@a¢|mg:1med in

the Wifraten: ewiehit itshe gl ewer s shelt 1o Refare g
(Jesignates nunbers  whi ch are print egFroﬂ‘Sk? %ig% GEO exam-

'uﬁ?ﬁt@léﬁerﬁé ari € KheernD4s wihemly Ahenay be about 20 mm.
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

; i-dl eel 25. As 3 0 JAN 2007 A WD 200 4/012801 :
Fl%%% I%%Z%g‘gyygog4§§ar3§[185h HEFTHARGFF G YHRW rangd avifewnt view
“of gfhe tengnivhsewheél. 24, thbesek teetdhS e Jr&é’é@%s there is

ﬁegr&trll%§ 1%{ opgg g %\ho each other. Fi- nally,

Safk “of "THE Ghi t8SWhelf By Ltl'h?erce’Lr&r‘—lé“%ﬁ“‘i“éil‘é:—ta(eletdhrect1on
of S@ianttiecls aheelr 0aghThésE ot engAGRIRM: Wit hvérh% the idler
whd0j-gct i,on_or can- til e}éeé(E 45 of t he yoke 22 so as to

dri ve 't he Gnrt's wheeFr2 &teEp Mg o rpsieshi which

preoferdnai hakat bontpeocess. wb9§e iCare m:‘he%a%hd e 5&eMeht O amper
eeth 58 each are inclined 1 n

Fi qure the.drj
® 1%16‘1’[{(:0' |yéumhe?en {: d%r%%t”l’klﬁ?lofzﬁﬁé GRATISS sMsdeld Bach that
- durfgrg @Xtamllyﬁbepythe df ated edfov&i&roflrnﬁ@egnlr;e%ﬁmye%lne%tomplete

roﬂg%ﬁogeo%bgHg %Qns wheel 26 is effected by the dose counting

. unit. Reference numeral 61 designates an end stop with the ca;—
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 opening at Which the tens wheel 26 is rotatably mounted at
the dose counting sub-assembly 14, as shown in Figures 5A and
5B, for example. Reference numeral 65 designates a feature which
provides a thrust-bearing surface with the casing of the powder
inhaler. Furthermore, reference numeral 66 designates a f;ature

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
14



Figure 23 shows a rear view, a perspective view and

front view of the tens wheel 26. On the back of th@U JAN 2007

twoes200h@eb126, there is fornmed a plurality of tPe€gtEP2003/008432

62 in the circunferential direction of the tens wheel

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 tens wheel 26 when the

nedi.canent chanber 8 is enpty, that is the tens wheel
2 S ThhSPr Gt 8duBTehH RYBReT Cﬁﬁltﬁlf oHel tlsi fibeeycl4 ofith a
tehdenp@sger anahal Bin8eadd s Pl 8te « St at .
B the tens wheel 26 is effected by-the dc;:sélgc%bnfg{] fE is visi
1g n’i}tro%PeFEﬁc@DﬁUh’é‘ﬁ al BIrRRsiighdthess -eweendhstbpl wbththe
pokd& GashahBg 0fs Ehﬁnﬂ’&w\gef i nhal he di. ter 63 of _

the tens wheel 26, for exanpl eeggam)?-&bg aﬁ%ﬁ SBCIppfombina
tigpier el ﬁaﬁeﬁél—&ﬁmmmm@@nm agpemiengnatsWh€B1 24 and
thd heedensnubeeb s 28- 5 s, otat ably, tedat the dos

counting sub-assenb nbly 14, as srrogv\éh% HHEn Gur'e8°BA X ﬁddoses re-
- ma Gping o%nexéﬁ”pm@d“m@?ter@@nmmr%l fEmadeyi gaat eise aouter pe-

1BALUr &+ WAL E Nt o RE O L < bearing §urfaceﬂ Wi th
J:'l%;he %asfng of “the po h#él Furthef’ﬁﬁ’i11 & projection
69t dileremcehAuRRE AR 1 6®~Jd@sn:gnatoe% tallfseairlijECtmbh e, there are

px.gvSJ desqanhAsYsh s beal rf.ace wth the | oner 'shel |
PO T and refer encesnurrernp‘rlgs 55 §hat®S PRESpetipiRFS Of the
- terg wheebpeéhi ngnd6dhivhitv jescdiacatasd d@ﬁrﬁ&hetﬁésuﬁhg:é’fwheel 24
£ the ngg\gg | the outer sur of the tens -
HE heel a’hg?g a}Eae %(}rrfigd“t WO FCidr U fE?EnP?a}?UHFkB%S are
Vl%iblrmrﬁ)@r@uas tihesrenimy riows afhenumhers sAéspl ay dggf@by in-

n e n er n rrect orientation. In each
dl‘gﬂglél%u % gﬁﬁ ‘3%1‘) 7 5‘%&5 Fo1380F PEFFERSHRRPDIR4RD the me-

dl@“%{ltcoqhéﬁmlaeromnmfmcarmmts nunber of the units wheel

24 with a tens nunber and a hundreds nunber of the
Fidens 2heehowb8aise Vil o )8 Lihrough. the; openi

fornmed in the. al%?/verﬁécé'!e‘ ?,,%95 B \/\g nrgea“ler
ld](%%éf’qfrﬁhr%glha?o"r‘ Hiehipl @) atEa'éllﬂrCQueh c@nbwmtabtllyonnounted

on ofhdh@riBontaht yo @0h AGENY Jawabers of (Lhe ynils, V“leellz?

and , the tens wheel 26 designates a orrespon
ShoWmpey bt Iubees ? 2ntdikni fgri ﬁxwlﬁedﬁuarmmmmﬁ%anbtﬁﬂe idler

wheel Binahdy, nal r1heq QUi pe 7 of LRAGELY oA ngpuhe
26, there is also fornmed a proj ect Fﬁoe B &Q t% the C?rlvp
teeth 37 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 *eeth 57 on the

back of the units wheel 24 fit between the full-widtn eeth 71

ct

of the idler wheel 25. When the units wheel 24 is set to number

0", however, the teeth 37 engage with the half-wid:h teeth 70

As hes b=en explained above, the coupling between th

1)

units
wheel 24 and the tens wheel 26 is such “hat after each ten step-
wise rotations of the units wheel 24 the tens wheel 26 1is 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 fornmed on thé0 JAN 2007
oY@pP"s(M#%4te of the tens wheel 26, and this PCT/EP2003/008432
projection 69 covers the units wheel 24 if the

medi canent chanber 8 is enpty such that no nunbers are

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

thereby in- dicating to the usg® that there is no dose

RLNLA0L{ A - dj capent _ch er any nore. Figure
n?‘?z‘%g?ﬁogg shbe‘#ﬁ%é%f gL e L e Br dher 26 eherisibie
thrdprek Wheebp2bihasdaoshahie 12wat WheCh b &SnEot@dR M et o
gomunted .ﬁ%lqsth%gybz rame_20 o}l the dose countin

sub- asserbly 14°3s “ShoWASTR EPGuFESPSAtAVR MBrogmef the
ungxanpheclFutt herasreo imeikcdker thwheehe 28088 ment champer &
ishéi:lnEiW dth teeth 70 which engage with the drive teet -

57 on"the back of the units wheel 24. Furthernore, the

idler wheel 25 conprises full width teeth 71 which
2s| deRcagaehsaborhe wnet stivkeslagdz 1 Wien: sherdiiomheel 1o

e

4.1S¢S t unbers, (reference nuneral 56 in Figur
2055 , %‘Chg‘%’? PR EDSanee 1 b SEROBT PRE At SRioa 2ahalatson
Pré¢esheimeeintae byl thavuidrt gekh Flguel 1he itquﬁagr oke 22 is

2! en the unjts wheel 24 is set to nu r
Slxgﬁ?iﬁog%%%g?dt% O?%%&%F591En6é@%rﬁﬁ%h)tﬁétﬁﬁﬁfIMEdﬁhse pro-

teteerhl0is mMsvédastbern @xpkabsed %b@i/@iort, he, %%%P' LAg osi-
ci 0§t ween t he un‘lat:%%v\he,el_ 24 and the tens whee 26°T'S
Jlich” That S RPEY RehtHieh S1epkwisereatidrons dhet heke 22,

thenptsjediesdn 2dr thent ensyahess 26 i o5 d abed by,gne .. .-
ogtens ang-+9ntly

tep..thereby increasing the conbinatlon
moi%%d?%%% “r’ftﬁ%e?j;orb% tHe Ut L@kt ofhet Mexgnidtsve tooth 58
of whise| uRits wheshmy dsdenNotedyt FHIWE A a
ation --'n which no 3 0 JAN 2007 858300t tae

113 :

C?%@#@Eﬁbd}ﬁ U8RI NTberdt ot e dnfinestieebc24e tooth

58 andb t he treins pdieed, 26 arke visidl & HIOUgh (Lhe,apeni ng
el Ofnthe J\Ié:wers shell 1t since the projection 88“%1‘&8 and the

“the tens whedt® 76 TV ér'&Ghe respective nunber of the

_units wheel 24 so as to indicate that the nedi cament
Azg%rldg@?algatlicsn,emjtq/:us% delsesd hethakower whea the ﬁé@&er’ in-
ha P | Syt E\:tkgéj élroos@ﬂr} Sofhocrﬂe_ 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 tne yoke 22, since the prolongation 47
of the yoke 22 is moved together with the slide 15 backward. .The
counter clockwise rotation of the yoke 22 is supported by the
drive spring 23 which is allowed to be discharged and decom-
pressed upon backward movement of the slide 15, Due to this
counter clockwise rotation of the voke 22, the cantilever 45 isg
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

inhal ation process initiated by the user (see Figure

11), the yoke 22 is slightly rotated cl ockw se (|§0 JAN 2007
FiyQrg04M3804o t hat the dose pro- tector 19 i s NMOPEWEP2003/008432
fromits closed position to its open posi- tion.

Furthernore, by this clockw se rotation of the yoke

22, the projection or cantilever 45 of the yoke 22 is

al so slightly aned clockmﬁse4along the inclination

: .:h h 58 t h ts wheel 24
plg{e? ?%rln ? enlng %i%ﬁ {%#Jéqg%ﬁﬁlsgv§%94§5hb°r of

d0$etsolefrgagermme medlncaﬂnent espatbé v e drinient @et RisbBle through
to this tuatlon of the units wheel 24

e AEPREIT RS iBe 20 FHE™ 1 SREN phade PAFPEEoE of course,

LhenhabahionntLh@ USEt cbnsesss hee covein @ Ofsuthe tpewdet ' does
|na a#EV ¥Y e cl gsing of the cover 2, the slide

noy 54t &PYed b§8 ar d°® r8ﬁ?r?s $HHAARG ¢ pBSi FREACRBEnt

- chambekid] i Bgrpesict hanoby oﬁ@@%@faﬂﬂé%dép%lxbﬂgb etMeelser .
the projections 28 of the slide 15 the profiled

tracks 31 .of e ._As own in Figure 12,
AR i R v d SV EHENTSBE 2aets 1 Q8 T (GagbReng 25 are moved
ba€RUANhES tll’l@(ikvvilﬁel.ﬁ.@ﬂ.apbéﬂt:(@‘is,ragﬂzrdﬁ]d e vicewhdedrive

|cteg in Fi % 1%1 e g oke 22, since the
SPHFBPoAgati6T 4? #Re2y0RRCH I rgvedTdgerhar ¥ posi-
tibhe (akisholm halcm@nde Ima, LA 1 RakWnge thet @Ié@n%

of the yoke upported by the drive sprin
o RROCRTI S2A St S BBL AP SCHES Gl eard e GRPLpr Bskadby the

endpoRnbackear d tpowenent ofthhens! ida e duert enthEsap 21.
counter clockw se rotatjon of the yoke 22, the

Thignt itPRVWPOAS POVISF s Pat &F iP S diffTert (EN6ERFFSE, into its
int lherebyo alisq onotabiiRg the units wheel 24 counter
cl ockwi se by one step (as regards the view de 3 0 JAN

7. 4/Q1 EP20 3/ 0842 picted in
B89 YOZHLIR00L FETLEZO0Y 00452 38 Rioksdin. o, e
pudbSEBabefn mmwﬂngemedDéaaen$enhswﬂE§ th eaAlfieel BSmanual over-

b hr h i f f. th hel
e e i A T T

usaksdcbeaamfange@osachf;hae utedoes ndiotaidiespbayehBeate a surf-
£:BYTRET QL 0S6S J.GTRI ping L0, Lhe rrd

nism.

ncha%tlon actuated mecha-

On completely closing the cover 2, there will be an audible
click signalling that the cover is closed. Preferably, the pow-
der inhalexr will require the cover 2 to be completely closed to

function correct ly

Finally, the deagglomsrator arrangsment 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 30 UAN 2007
dr WOLUHPI2KY 23 are moved back into their initi atCT/EP2003/00843)
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

Moreover, in this situatBbn, the yoke 22 is again
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,I en nt_of. its arm43 with the feature
_pa,.g,e Od’?%ne HTE ug%gfgﬁ'hus TS WS SForder thRaFeFoheisive.
Calb@@nrtransferred intoits initial position again.

Anot her advant age associ ated with the fI ag 38 is that

nidy “pysh f|n ers of ser. so as to _
g FE lr%(%/lgg%rranﬁg g%?/g(?meby ﬁ@qgﬁ’ﬁ‘gF‘ t Ponthet pReERAt in-

Wam@mrirhes a\oudfda‘me:rmtdlayt Bymmsseri ck0 vakeekh€hamber, at
e not abl enera e a suf-
le#j&z%ﬂé #J%sygr?{léfl noge q:[lﬁg_tg

ient force in or Nifhal 8¢ o outlet or

exigctiat edltg:echmngnism ﬂlr cang etel yﬂsglgggbﬁgrgl@@d Cﬁ’éfvﬁfcred ne-
dlc?ametr{lter% audi bl e cI ick si %na lling that the
cover i s ¢l ose LPr &t EtAbIRA CSthd Ip8ws ﬂeﬁ‘lifnhlaJr%tF i Ithe lon-

glme:qmale atehen ToEre @t 1 an keer @J@'v@ﬁ'ex ehassdrt Orpe general
uqctl on ,correc gl nal | t he deaggl oner at or
‘C%%(F

St atigerent 1 ra R 3pGRNHEr fAhagxdmple, can be

ta}sdmuﬁ:cbnbe“:lgmﬁélm,dlgﬁgisﬁeecm The ghyepose Qﬁdt*‘i?%rn 17
deaggl onerator arrangenent is to produce cl ear

tur,bul ences within the inhal ati on channel 27
I
nda%{d ntgdotré pu Ul Vet ze o#eF&tel GRE 991 OPREE i awFATIement

thByl tire ewiertallngat ridwworiethics the dgag\%l AR inhal-
ersaélosa % %n;nt 1% the active 3 0 JAN 2007
41012801 BRSPS G08R3 Y1 tB5 Thsr fPBYS t BEawings, will be

exglerimedtinoresadl saggregatedef tomrtiar-Eespestd 8 gure 27, re-
r. In principle the deaggl onerator arrangenent

sp&Ali Sl

of the present in- vention conprises a rotationally
symmetrical vortex chanber, at |east one
Figimssthehavy a arendtdlc @le‘rrspﬁbetl_vnaﬂﬂﬁ@nof)lﬂﬂeetde%rgglomera-

toﬁ)ﬁm%%{rgfem%%@u é§%r§eﬂe a@cror\glltng %geadggggérorrged’ agmeo(g)dj_ment,
the deagglomerator arrangement being constructed to produce .a
very strong cyclonic f£flow within the deagglomerator arrangement
resulting in & 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 thé 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, thére aj:é two air inlet

conduits 75 .which. direct air substantially tangentially into the

vortex chambexr 73. As can be seen from Figure 26, éir inlet win-



di canment, the outlet being spaced fromthe air inlet
in the lon- gitudinal axial direction of the vortex30 JAN 2007
cHEEH12%He general structure of the deaggl omdfcA{EgRI03/008432
arrangenent, for exanple, can be taken from Figure
6A, Figure 6B, Figure 7A, and Figure 17. In addition,
the structure of the deaggl onerator arrangenent,
which is gene rally not restBiected to the usage in
er_inpal - ers_as, described in connection.wt.h e
aon b e A raRT B Fobe ORkpl AT rlaars [higy 1hitE con-
duitefBS eftcech of &t gekemBhe andvet 98I0 & &7, three-aigpactliatebynduits
. Figure 26 shows a §ghen§tic pers eggive yuymhof the . et
75 Heayyl TretaZCtorSBridngeneht tt?@l%ﬁ?fzééhé?dfﬁbaEB e
con@ief erved enboskh sensesctibe deaggd onerad:orcramangenentin gen-
bei n constqucted to produce a_ . very strong .cyclonic e
eraty oW i Thi A-the HE&ggFoftErafBrtarT a HCTesult Fngure <o
thel® 8sveryostlengrvelroghnky ghnadhentippdt drsd tar hendebed ex
that Figure 26 is a schematic view to explain the ..
chaglegy ghanBhenevt k&) féaPEiee BPAEH o £RSHEpnd or the
supbOyt Be phef ghiedreabadiui cARBh: Bhd FbEWrLi 26 does At the
show the_cycl one exactly as it is inplenmented In the
longpbydidascrrbed PowdsiPRhafeFheTRR Tl EhaitReR atd-or™ par-

cicQiathergychopect n7uhe spawdghebinBak a1 f Pre &XHP! Bong§¥Mudinal
be taken fromFigure 4 or Figure 17. As can be taken
cenfrgm Frgar €5 28BS M tGEaGhPBRELal 6r 22¢ r afgRMhtalopg this

-lonB@.‘%u@l@_nQ@eQﬂe@ﬁrbm xS hotrhopuwhiieh di sepbogies 4Nt &as a
vortex chanber 73. The vortex chanber 73 is designed
subsBataRt -4 IO TP ATatGTOTA Py CEyRitet FRe afll anet 2d Rt icod; s cir-
culbRere RLe SR i 8h! R sne@RdW (845t MBI Glaflid Lol e o1-
substantially tangentially into the vortex chanber
1ipr3 cafs cean speeseaPT ridmtitiegyPa t28, CApPPehl é3- win 3 0
JAN 2007 WD 2004/012801 PCT/ EP2003/ 008432 36 doors
Figl@earg oomd d Bridies -Uepes csunf acewobst bRe addadgil @erator ar-
con- duiits 75 which for, exanple cover 80 of the air .
rang@nen b gR A0 TS S0 H Tt G SRGbreRBAtPyARE Wit CF fomtzon-

talalovierdadts@ dhe taled ddd @floneaRdirt SrFdngdhenbase and the vor-
section of the vortex chanber 73, in gen- eral, has an

- tenqnaNeEal’ Tr FESRETHT Y -AS (e Ee @S PHCREPQUTR BEINTS 27

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—s.ection 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 de-fined 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 périphery of this circle Jjust touches the inside sur-
faces of both side walls 78 at places which are diametrically
opposed to one another without extending beyond the side walis

of the vortex chamber 73. In particular, these dj.ametrically op—
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there is an outlet 74 formed in the upper end of tg]e
“vortex chanber 73, the outlet 74 being spaced frofml JAN 2007

twe 2opentang for the supply of the powdered medpea®iinzonssso

and both air inlets in the [|ongitudinal axial

direction of the vortex chanber 73. In par- ticular,.

the outlet 74 is aligned coaxially to the |ongitudi nal

central axis of the vortex chapgber 73 and extends

alcgr%g&% his longitudinal central axis. In particular,
POSH 9%t °r4 95 idttanti%l 352 ciltRas alaces of the side-
va I DS SedObothe i anBter ofr tius £ir - gular - -

cross-section being smaller than tie dtlra‘r?e*;éér CQRApHES 75 dis-
emlqaug iRt fihec Vodd- e Ghagwesf the MorRimurehambethd3respect ive
b GUIE 12 SNANGIe 1RSS 886 LoNal . vl W qf, Lh - N

deaggl oner at or z;er%-l rangenent innéga?:tcéocf alnc“ea%lgt pegtoned with
re I shalusitade Whi dheherirzonldtad |ard ntrenseetiSal by the cir-
cuntieagsl QMeyatol. ayAngenmnt ;16 -and the vor- tex chanber

73, respectively. The view depicted in Figure 27
..could be regarded as a bottom view of the
STy ITGTEr a0eM tathataffendhemes sas daelil thin Fhgsse Rkcle 77
had heh eidedt chanben ued gt bg i onRYtLEL 7% -

whi ch di senbogues iur]to t he inhealcgeic":'l%lcgﬁoc %ﬁﬁg e &F the
Y HePisct EPT SAAMRIGgh hEhisodi aomtar o asstsecthan Ofche £1ow
re dia hase ;see¢ljom ol tBR yorLex, ghamber 73 has a -

substantial ly el IliQ{)ti.caI sgaépgi‘eﬁng‘ané‘ro%s-g‘é%t‘?ﬁ“e&rer d is
toq Heasgse tectilow olesthsancetex chantenll3reamt alSohe in 2
mi 8 1iRed- LR+ EROiRAr X sGhrele whi an be laid

inside . the base secti g%l% éf]ﬁ:é’ \?%Pttg'ﬁ EhRaRpEImestoy ar-
ranggmatitzéft-al plane intersecting. both air inlet

conduits 75 such that the circunfer- ence or periphery
Conf¥rdhling Gl Gh@dikst okoveRes. Lhe JdNside gur 5 faces of

both side walls 78 gt pl acges {/bnitc grqe '(?]l a?r%ﬁq coérfelrx?tor ar-
rangsisded 1% 1oné e&ASt REr tiet Rbew extsdndiangebeyortt: theice and
thesigitwaly o ehet bguent exsehaner: 3.4l & ticular,
., Lhese dianetricall'y op 3 0 JAN 2067 “\3\095%% vi gPr=ex
c "EPZ0GELH0SASE 237SpYsBRP P #EdS cobntheosi e walvise7can be
obthide® tiFosdephacestel bhessides,wal ls /B [€-Poth .
- id{wl<ets of the air inlet conduits 5\% a%{\@-ewgﬁ%ndggéererably

hto & e &v8Ftex chanber 73. In Figure 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 cyclonic flow inside the vortex
chamber 73 is of good quality. Nevertheless, the reguired in-
crease in the width of the air inlets or in the outlet diameter
to allow a higher target flow rate (for example 60 1/min at 4
kPa) would presumably result in a degradation of the quality of
the cyclone. This is because the dimensions of the air inlets or
of the outlet would be too large in comparison to the dimensions
of. the main section of the cyclone, that is the dimensions of

the vortex chamber 73.

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

and, in addition, the above-ment ioned target flow rate in the



"base" circle is depicted with a dotted Iine and
assi gned vvi:jh Irefer(re]nce numerz;;lc 77. Thef a|L |nlbet330 JAN 2007
r along the cir- cunference of the
@v@zﬁ%f;‘i}}%& udi es have shown that the dianeter® %T”B 2003/008432
this "base" circle 77 has an inportant influence on
t he deaggl onerator effect of the cyclone. For
exanple, -if the dianmeter d is too snall, the flow
resistance is too high. On t ¥ other hand, if the
var@eansei &30 dl iBin t00 4 airge cahhgef bovh 1 €84 Stance 'qla £O9r 4 of
b Ug resulting onIy in a mnor inprovenent of the
et PRA ©ency-ofLg he' deaddl GRer BEBPS apt ‘?dwgeli@mgemdlamntE“S d

of Qﬁﬁpr"&flﬁé’@’i’v@lﬁéﬂéﬂlﬁs f nbhe1gg@met r ¥uPfhdNe i gnificant im-
deaggl oner ator ar- rangement 16 in terns of t'He F

pmr"@@ Ehce of 1§ He WeWacs SaRdinEhRee giag i tortek: tdm@mber 73 over

thaeyehonie ddoweffactedd pside,t heayor changher }
show that a very good efficiency o a% %e dev:%cgprcan hgetore,

the ghemstarid T T &ﬁeﬂéﬂsédese@e@mmlﬁeﬁmﬂmﬂd efbBodtinent of

thepeotaerahl y166 rnm< d <- 8 nm For exanple, if dis 6
mm a flowrate of 30 1/mn at a pressure of 4 kPa

can.be obt ai ned. The cyclonic flow inside the vortex
As drRRAEred 730 | BT eyadd” hal feyIoieverata essanghment or cy-

c1dnequid etk d Fra i ase tl t@ﬁb&\ﬁ%@ ofpide gin.inkets _
in the outlet dglearreterS to al owna lFh%"ghewl’rﬂo taz%rgesEL FS 7S

signstle Wdt hanA®ed L¥enRAT a%nh“t ke dwicwl d5pr esulvabiy

inTe@8Uld: d dhndo slegAdaticon naf vb hea gual ify. of; 5
cyclaone. This |s@bec§use t he d(larrensclll%gns of fd%e arranged dia-

meGriFetlsl W roPRRSehe o PreeEnabe Y b@dtwﬂ%na@éw have a width or

a GARRAdSoR:et@ /4 he diiensi 9ASF: Qf-dhe section of .
the cyclone, that is the dimen |oén£s1 ) e%vor gxS1de walls

18 SRRATST T3 Treradfodaleft Cﬁﬁ@ﬂlb’es r'é@mndabl gotbexiS€hamber

73 anbarigers oF amedernrd of hBavDase" o G T Ver )
conpact_desi gn of the (I:n;g one 16  and, Hdeugdngo §'dm, for

SXARL SahRRE - FeiR i"BHEd (78r Bey Brow 2 atlei dkmesheos 0. GA:Nn for
exad@@& . WO 2004/ 012801 PCT/ EP2003/ 008432 38 range of 60
1/mn at 4 kPa can be obtained if the dianeter d of

h the "base" circle 77 is in the range of 8 nm Larger
e ~§§Fﬁ %ecatlonal 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 po,L-
tions of the side walls 78, connacts the outer wall of one air
inlet 75 with the 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 ars
concent-ric to the side walls 78 of the vortex chamber 73. How-
ever, the semicircular or arched (curved) wall portions 78 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 insi ded0 JAN 2007

t Mo ¥@nfoesochanber 73 over that which can be achieved

with a dianeter d = 8 mnm Therefore, the di anet BfT/EP203/008432

8 mMmis considered as a preferred enbodi nent of the

cyclone 16. As depicted in Figure 27, the _

deaggl oner at or arrangenent or, cy- clone 16 according

to this enbodi nent has two arr inlets as- signed with
The Ive muespeet ishewai ini Pl ghreonHubt StiS. aBUN AhL 2l €8S, oroo”
men&i soerrrtc):o{g:ii ng‘_il to the vortex chanmber 73 are arranged =~
i &~ i°6‘a||-3 BApoRtdc¥br iR arbe et i eb&rabl yom, for
exdple .a TWedtihh@t ataofi @nehes1 0f7 d/ BnaAs; Shown in. ;. :
o.Fiaures 26 and 27, the side walls 78 separ até%@lﬁwecyllnder

AT et CBohdbi FATTRIEF oWt HRE VOt t e ehenabely B8 encbircular
didmet@rf bkl et 76hi 6hdmayy hawes an-end radius of- 0.3 oy o
Lo O exanple. The si die wall's 78 nay&ﬂaé\jozo %ft hi e nmfé%te" cham-
‘rO'f73O.O§eﬁma Péﬂgnéxﬁﬁp-l’—é mm Theo e repsampslert iTheal above-mentioned
topstinlekulenabyt he, degagl pprat or, Ar ement (16 1s . .

such that a respective serrig’(ﬁrc %%?engr}lcr § 1 Sihoghduits 75,
maYe &t FETTPEegnOYRE Qi et @ronommetiitg dohhedis 1HY®RIG which
theDla 180y eBAROr 10t Oft%e Oled 16 ShAlS, WAL §78 . connect s,

the outer wall of one air l|n‘[?t V@\Alet f]tof)heoﬁ nrigSe Windows.
o4 surfaés of N he opposing side wall 78 of the vortex
19 &Toert7328F anpl ate & tifEsEHate wealvi eT8 interttom view

andSeCtepWri Bul heckgepertd Mg el Al .As can be = |
seen from Figure 27, thkles appl 1 es etllorgbnc;%ioﬁl&etnetr ©f a dosing

'subﬁéarsisﬁﬁ%lléﬂ 150Pti BnBoWsiey Henhalornt ecashatingr t 23 @nd it@ention.

as hebhpai BebRl etalabsnddd £, condyits 75 , respectively.
The side_walls of the air | ni%ﬂ%%ﬁdﬁsl tasm?élé:raé“en% chamber 8
havdgigc @Rt Pi-¢ 1Po1Ehe STRRE VR4 oF8 dinstille voet eehamRer cham-

ber’3., Hovwe @¥els &becSew Gid i e, nched (curved)
. W%Inl ortions 79 of the d\r/ortg{(elc a%‘&gﬁg% §rgnward are pro-
v1dﬁ _ac

REERYY ﬁec%éwﬁw tth e He lilhtner ofi oheoHddieg recess of
theventiex, cRashei+ 78s in Gt d rﬁl,lq_%%egoglirtglog 7%%2&%’%5%

A contributes to a very effective ‘deaggl onefa _
93f'le TBF- IPEXCEARRDENAET P G ) ANFRORTE cdVOr 3804121 2801 cament

chaRGErER28%13/ B88fSZb1 Shembrane 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.
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The structure shown in Figure 27 of the

deaggl ornerat or arrange- nent or cyclone 16 may be
extruded over a height of 7.7 mm for exanple. Th&0 JAN 2007
i nhal ati on channel 27, that is the outlet cylinder
extending fromthe circular ggtlet 74, preferably has
a circular dianmeter of 0.75d and nay be extruded on
top of the vortex cham ber 73 over a height of 37 mm
for exanple. The above-nment top inlet w ndow 76,
covering 80 of the air in-let conduits 75, may be
extruded over 2 nmto provide the channels through

Wwhi clPowder girthaksr ert@®Pihtiondhe device fromthe top
of thae{ W ndows. (4 Fi 9@%9&3?& 2§ﬁp<§\9&’ £8& ﬁQSX"cS‘ment
per spec Ve view, a b om Vi ew d ? Vi e
respennmaméQQngﬁmemMEherl@nbmﬂvhm@taodoaam@sragess (18)

sub-a senbl 13 of a aler accor dj ng to
T veri e Lttty RSB LS | oS L BoTeT 1o orbr P es?

a medi Camely shaibesn 8 iMavhNeh athel dbpih§atecess (18) is
Cross-secti on. InS|de t he nedi canent cham ber 8, side

wal | sir8( kiapare iy ‘dﬂﬂt}be@@]go}gq?%hfﬁ@doﬁo%@\/a@@n%@én@foi7) SO
vi de t.hereby [ I n fill 0 _

Vi dedys LSTEOYe] RELY! &g%%nglégge blLhg §£Y¢Q§eg Re88ca
posi teatt, k@n@rawliwbaﬁgai@n p@sldesmpCBmtwnhanbEheQdOSlng
is se aratedh£$0n1the nmedj canment chanber 8 by a,

per AnkS 157 TheIYBeT hg" Stb- %%sje%?i afzopfchannel
this gnpodigmat conprises a deag- gl omerator

arr angenent (cyclone) 16 simlar to that described

aboved mm&ﬁﬁwe 3Bpeing Wal foponelentigy werhgthe inha-

non- CONCENLLY £ 01 L ey NESLi ﬂagifﬂgtgﬁhgia£g§E¥§Fgg§e

cha nbe are evid ernDre igure
showsddde ¢éangentpabdatrsed m@hﬁtam@mducbstEBneésln the dos-

regards the dosin ub-assenbly of Figure 28
genertii yFETSS of BRbeSbaniBenREGE RS THEOGHOYLS) When the

descridtd oM@ méhsef o1 e9gpi NG i Ar 8Mé NP8ha BaPidANoE8D¥ion,
40 Cainms 1. Powder inhaler, conprising: a container

(7) f@ram@tﬁem@;gdpm\u*em@@ medi cament, 5 - a netering
weqbqg égégegéybggmgmg8§l?99fefgsgr8&§&ed between the me-

tering 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 preventing 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).



the netering nenber (15) bei ng noveabl e between a

filling position, in which the dosing recess (18) is

in alignment with an opening of the container (7) s80 JAN 2007
as to be filled with a dose of the powdered nedica 10

ment, and an inhal ation posighon, in which the dosing

recess (18) is in alignnment with an inhalation channe

27), o an ut ece bei n nication with
he ik -ﬁa?qﬁﬁngﬁaﬁﬁ% %%@% § r n?gg i nhal ati on
of ttghéggéxggaggdtf@ Peoxder ed nedlcanent contained in

the dos- ing recess (18) of the netering nenber (15)
when e Porder | hghababefolRE) S¢S @ nCanengnhil agh@na cover
posi tjon r 0
(19 |2 BoG A hEAEER HRablEl S PR PRECLALP (FF(TE) ehac
andlﬁh£|¢wmént(bh tham@eéabzé)betwaenpaotbosédep031tlon,
menber ( noveab) e bet ween, a 32 ? sition,

as

9,
o TR ot bURRTT ve EREBr (i8] scg o9Ry §ben po-

t he dosi iwh ) ecessh{dB)iof ekpes@et ehéNgoutBpbere(18) .
when the netering nenber (15) is in the 25 inhalation

position, thereby preventing the powdered nmedi canent

gont %ﬂg&’el%h' rfxﬁ‘a?lé’?sé <90£§fr?<€29§1§ia fOM entering

Into t tTon channe and an open
posi tilmmactremhzed imetipabtective menber (19) does not

the d . th th
osi 'S GERRE] 18] { GOTREL Fhhaf af | SROEnARhoF OL 29} SRdaYing a

as tonh @bt ecf nhigkati on QfletB@w&é’:‘?@d%e&b@aﬁ@ﬂ@ei@@t in the
medi canent contalned in the dosing recess (18).

JAN 2097tainep. (Powderhavhagebearconrdahgdi otbieahmnmer of

char 61004758 e 1k DR DRIEE DN L FBTREL B8R %

the casseigcddnptsogthait H2theegover (2) is noveabl e

bet ween a cl osed position,

4, Powder inhaler according to claim 2 or claim 3,
characterized in that
the casing (1) comprises an opening (5) for displaying
a mark (38) showing if the dose of the powdered me-
dicament contained in the dosing recess (18) of the
metering member (15) is ready for inhalation, or has

already been inhaled.

5. Powder inhaler according to any one of the preceding
claims,
characterized in that
the container (7) comprises a medicament chamber (8)
for storing the powdered medicament and an integral
desiccant chamber (9) for storing a desiccant, the
desiccant chamber (9) being separated from the medica-

ment chamber (8) by a permeable membrane (10).
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in which it covers the nouthpiece (3), and an open po-
sition, in which it exposes the nouthpiece (3). 3.

Powder inhal er according to claim2, 10 characteri3edan 2007
in that the casing (1) conprises a window (4) for

di spl aying a nunber of dosegpof the powdered

medi canent left in the container (7) or having been

i nhal ed, the nunper of doses of the, powdered

O i T T et Sa T8 hEHcount s ng unit
(24- H)ardstHowed imhahge according to claim2 or
claim3, characterized in that the casing

(1
conpril¥e Lt mersyarer (W sphayi ﬁgpe;zree@%iwhiky which
(38) @%\wﬂef nt Nerdpsenof Lhe P‘g £r&f PRe OLGAOPAL, (7)
contal ned 1n the dosing recess ?1 of the netering
menbdret(Wenn i si rleadyt iordénhatan t oohamipe ha$9) abready me-

b j.nhaled. 25 5. P i nhal di t :
one St TSR SSRTHGY b o H80 CRer et eriSeit] Hhe papuder in-
the oot ner (7) conprises a nedi canent chanber (8)

for storing the powdered nedi canent and an integra
30 desiccant chanber (9) for storing a desiccant, the

fesi geam lcfmb%ef £ 9 cbelfg gepardf ef, fgom t he nedica
ment chaﬁ%er (8 %y ézpernea ﬁggﬁghirani'(lo). 3 0 JAN
2007 chr 3 tdowded imhalhar according to claimb

h terized in that _th | e nenbrane 0) . has.
o PerTRABIAT Ty Ghi Ch t1S BEFFETORE FYORFERar (bF lfan £or-
of thencontehnetiaf 73f & beiween ehéhesnthendesiseapttween
chanber (9) or the ne dicanent chanber (8) and the

out siRFeERAT tHee pdowibecamt @hdmper 7(9 Podbekhe nhaflépament
aCCCWéHgHbéP ?é?'gﬂg’the outside of the powder inhaler.

8. Powder inhaler according to claim 6 or claim 7,
characterized in that
the thickness of the permeable membrane (10) is
smaller than a wall of the container (7) between ei-
ther the desiccant chamber (9) or the medicament cham-

ber (8) and the outside of the powder inhaler.

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

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

10. Powder inhaler according to any one of claims 5-9,
characterized in that
the medicament chamber (8) has in its bottom a dosing
opening through which the dose of the powdered medica-
ment is filled into the dosing recess (18) of the

metering member (15) by gravity if the metering member
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io characterized in that the material of the perneable
menbrane (10) is differ- ent fromthat of a wall of

the container (7) between either the desiccant 30 JAN 2007
chanber (9) or the nedi canent chanber (8) and the

outsi de of the powder inhalez 15 8. Powder inhal er
according to claim6 or claim?7, <characterized in

that the, thick the perneabl e, nenbrane (10) is
smal |67 E MRS ¥|?£? ) thg %BﬁYhF%e%f(§9eb%? éh%sumember

20 therst hes desi eganti ehangepo£9d 16k . t he medi canent
cham ber (8) and the outside of the pomder i nhal er. 9.

Powder inhal er according to any one of clainms 5-8,

d h nb
" SR AN 23800 0GR ETERL S PIARECS o,
seM|dherEMEmiﬂéd 12)thatt0. Powder i nhal er according
to an [ terized in that 30

one clainms 5-9, ch C , ,
t he %@h?afe%%%%?af(\%ﬁfrhég Tesre BhPEBRTacHbS nglame-
openi g tf Deig g Mgaﬁglipedge§@a9ésthﬁoﬁowﬁsrgg NBei €8z me-
ment is filled |nto the dosing recess (1 ?

met erd Fepebe¢haniss r byo gklagi byt emt 4 hﬁ@emﬁﬁgCﬁEﬁbercham-
3 0 JAN.2007 43 tering nmenber (15) by gravity if the
met ering menber (15) is in the filling position. 11.
Powder inhaler according to any one of claims 5-10, 5
ﬁgaracte i zed in that the pedi cament chanber (8) has a

7 ol R bive- 2P T MRSt YrafiiaPPy @echeaseseceding
drommd he top of the ne- dicament chanber to the bottom
of the nedi canent cham ber. 10 12. Powder inhal er
accordianpeieemigednen ofhate preceding

the metering member (15) is a slide being slidingly
moveable between the filling position, in which the
dosing recess (18) faces a dosing opening of the con-
tainer (7), and the inhalation position, in which the
dosing recess (18) faces an inhalation opening of the

inhalation channel (27).

13. Powder inhaler according to claim 12,

characterized in that

the slide (15) is slidingly moveable in a horizontal
direction such that the dosing recess (18) is located
under the dosing opening of the container (7) if the
slide (15) is in the filling position, while the dos-
ing recess (18) is located under the inhalation open-
ing of the inhalation channel (27) if the slide (15)

is in the inhalation position.

14. Powder inhaler according to any one of claims 2-4,

characterized in that
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claims, characterized in that the netering nenber (15)

is a slide being slidingly 15 noveabl e between the
filling position, in which the dosing recess (18)3g5 jaN 2007
faces a dosing opening of the con- tainer (7), and the

i nhal ati on position, in whichh4he dosing recess (18)

faces an inhal ation opening of the inhalation channe

P md h I di to claim1l
gﬁé?acﬁ%r%%% : g?ﬁ%? X ?éﬁ?ggngéﬁ 1§ds FOdFH§|fover 2)

noveabhehlﬁhathepEﬁ@ﬁbakhedbbeéklQQ seelskRat hehgetering
dosi ng recess % is located 25 under the dosing
openi B?rtﬁ% PalPREF EFPm thenéidilling pos)tiieon go the

t he fihhangtpeﬁlbbgmtlwmlI@haﬁ@ éanlhggtBQC%%%e&l%b

is located under the inhalation open:
|nhaI@@PéﬁSchbﬂn@Etezipglmemherslﬂde ¢m5movesfmbn¢h®e inha-

Q hal, ccordi ng
to any 5aanoPOstkrHe 504the Rl ene Pogd TRt hat 3 6

JAN 2007 44 the netering nenber (15) is coupled to
such that opening the cover (2) causes

2
ig: ﬁ%%gé?%gznﬁéﬁ%éra%@deiﬁgnBQeciﬁéﬁ1ﬂﬁe filling

posi téwiriecd P clnhal ahhen position, while closing
the cover (2) 5 causes the netering nmenber (15) to

nmove tb%n¢@h@llhhabetueeontpesmetenlhg tbebeirl [(1B8Y and the
claim 14,

p05|t g mder inhal er .accordin E _
charac erlz & O?Hﬁ%siﬁ Pﬁ8388ngPﬁggg ?mﬁ@ﬁaﬁﬁég with re
neter¢®gs@§nb31 (15) and the cover (2) conprises
projections (28) engaging with re- cesses (31).
16. Powder inhaler according to claim 15,
characterized in that
the recesses (31) are formed at side surfaces of the
cover (2), while the projections (28) are formed at

sides of the metering member (15).

17. Powder inhaler according to claim 15 or claim le,

characterized in that

the recesses (31) are shaped like profiled cam tracks.

18. Powder inhaler according to any one of claims 14-17,
characterized in that
the coupling between the metering member (15) and the
cover (2) is such that opening of the cover (2) within
a predetermined range of rotational movement of the
cover (2) from the closed position of the cover (2)
does not cause the metering member (15) to move from

the filling position to the inhalation position.

19. Powder inhaler according to claim 18,
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16. Powder inhaler according to claim15, 15

characterized in that the recesses (31) are forned at

side surfaces of the cover (2), while the prOJectunp%ANZmn

(28) are fornmed at sides of the netering nenber (15).

20 17. Powder inhaler accordigqgy to claim15 or claim
characterized in that the recesses (31) are

shape |Ied c racks. 18. Powder i nhaler
accorgP%Sg 88%%& oné o%g%%alns 14-17, 25

charatherpzedet@rmhabdtB@n@@U@EI&@t@%ﬁ@%%ﬁ & ement of the
neterlng menher (15) and the cover (2) is such that
6!

openi AgV6F the EBYERSPENdRi tRi AN ang @d@ﬁeﬁmt@édomamgeto
of roggbhenghe ”@¥%ﬁEQBeOElBE§F %8%8%6% r%%%t%%ver (2).

cl osed position of the cover oes not cause the
metering nenber (15) to nove from the filling

Sit nhal ation.position. 19. Powder .
PO el P2 o AR BP o B PP BT ES' 8Py arrao6? Cagins 14-19,
characm&razedrlﬁeﬁhah thetpredeterm ned range of

r ot atj onal ement of the cover (2) corresponds to
an angl'e S?UP £3¢i BRtHBeRothapBate30 B BATMPRE dﬂééednd the

posi t E8e of Ehelgogﬁﬁh(%hat @h%omegg¥gﬁ%hhgﬁg 5&

accordi ng to any one of clains aracterlze
in thé@a@héscbhplnngabetmeenpbhetmeneaﬂmgadgnbepréaéker—

and t 0 such_t hat net eri ng nmenbe

(15) REredakfbet Fhael HFArrBh BhofrForourradd) Beior to
predetbé-caveed(zptaéﬁa@akummyeath of the cover (2)
prior to the cover (2) being fully open. 21. Powder

i nhal er according to claim?20, 15 characterized in

that sheadr edeh g 81 ngd s oL ahLopgl RygmEpt of the

cover
characterized in that

the predetermined rotational movement of the cover

(2), at which the metering member (15) reaches the in-
halation position, corresponds to an angle of rotation
of the cover (2) of about 90°-135° from the closed po-

sition of the cover (2).

22. Powder inhaler according to any one of the preceding

claims,
characterized in that

the dosing recess (18) is a dosing cup having a circu-

lar profile.

23. Powder inhaler according to claim 22,

characterized in that

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

section.

24. Powder inhaler according to claim 22 or claim 23,
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(2), at which the netering nenber (15) reaches the in-

hal ati on position, corresponds to an angle of rotation

of the cover (2) of about 90-135 fromthe cl osed =

20 sition of the cover (2). 22. Powder inhaler £l JAN 2007
according to any one of the pgeceding clains,
characterized in that 25 the dosing recess (18) is a

dosi ng cup haV|ng a circu- lar profile. 23. Powder
|nhw$§a 75 119 idtm 22, characterized in that

30 t%@%aﬁ%&w A8 ndago s ¢y d;?' lipfical ass@ESthree
section. 24. Powder inhaler according to claim22 or

cl ai hi2zgs I JHeeooTf Yee chegbed etirzeldl$h- that the

di aneter of the dosing cup (18) is about three tines
the depth of the dosing cup (18). 5 25. Powder i nhal er
2AC.COrEtiwne v airaiyl eneaefotdienrieseshngonel @f nBhe preceding
characterized in that the powder inhaler conprises a

wast €4S and the me- tering member (15) conprises an

openidi} S-St ®n 1L abl e excess or residuary
powder ed nedi canent in the inhalation channel (27) or

on trtélerrmcmdmlg rdmbeer (qmpri%e:faatlwmt@u@hnth@nd the me-
openi.ng .into t

mem §f§% g?QprlseEOWQerpégp so as to en-

accor ngg{o any on Feced

char acm&r | etk ¢ 4 cbhateéim@r)y\qﬁbwdié]h@cﬂ aﬁe@Dﬁmeﬁeslﬁnthe

i nhal at.i on act uat ed nechanlsn1 21- 23% bei ng, coupl ed
h‘&?teg%

to t e ptistiert? veh el bet /| 199 Saett n§pgember (15)
pr Ot & | 21 IBNDRSudi A nd Sopdh 1y thee &1 aredu208LtH oA,

t he i nhal ati on actuat ed necha-

26. Powder inhaler according to any one of the preceding
claims,
characterized in that
the powder inhaler comprises an inhalation actuated
mechanism (21-23) being coupled to the protective mem-
ber (19) such that, if the protective member (19) is
in the closed position, the inhalation actuated mecha-
nism (21, 23) causes the protective member (19) to
move into the open position if an inhalation suction
force being effected by a user exceeds a predetermined

value.

27. Powder inhaler according to claim 26,

characterized in that

the inhalation actuated mechanism comprises an inhala-
tion actuated member (21) being moveable between a
first position and a second position, the inhalation
actuated member (21) being coupled to the protective
member (19) such that, if there is an inhalation suc-

tion force exceeding the predetermined value, the in-
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nism (21, 23) causes the protective nenber (19) to

nmove into the open position if an inhalation suction

force being effected by a user exceeds a predeter -
val ue. 25 27. Powder inhaler according to claim 2%3‘0”‘?]9“ 2007
characterized in that the inhal ati on actuated
mechani sm conpri ses an i nhala- tion actuated nenber

(21) .bei ng. noveabl e bet we first 05|t 0
oS T et et 2 P Lt S e e aon P i et
bei ngpL0iupl &d o the @é@&e@tpcy@ltf@ﬁbethéﬂ&&ngusmg the
that, if there is an inhal ation suc- tion force

exceémQRfQQRyﬁwmﬁmﬁ%ﬁnih%b'vmﬂﬁwetﬁ%omnt@eocy%®?909q51‘
47 h is noved fromthe
it A Al oﬁgrﬁre@secon

first p03|t|on t p03|t|on t her eby
cau3|ng the protective nmenber (19) to nove fromthe

clo tion to the en positi 28. Powder
ol SR Tt P rar s, £ ot G aTi zea 1t hat
the|dﬂy¥ggﬁé¥hggaL&ﬂ&ghg@nber (21) is a flap being
pi vot abl e between the first position and the second

10 pdsiq igmabatimveietus kedl eemBreEof ¢ hgl ¢ 0a cf han Deing
char i hag . t f i
hon?ﬁL #g%§%i$l%ng% ?ﬁ% §£§ Tp§§%£ﬁ§8“ §?e ﬂe second

secomgbgiosidnon is a position piv- oted relative to
the horizontal position by a rota- tional novenent of
the flap around an axis of rota- tion. 20 30. Powder

d hal i ACE Of K A1k § 0a @EYr @1¥8g Of 0 CE B IR 29; 29,

characterized in that
characterized in that
the first position is a horizontal position of the
flap (21) while the second position is a position piv-
oted relative to the horizontal position by a rota-

tional movement of the flap around an axis of rota-

tion.

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

characterized in that

the inhalation actuated mechanism (21-23) comprises a
resilient means (23) being tensioned by a movement of
the metering member (15) from the filling position to
the inhalation position and being allowed to discharge
upon a movement of the metering member (15) from the
inhalation position to the filling position, the re-
silient means (23) being arranged such that the resil-
ient means (23) holds the inhalation actuated member
(21) in its first position if the resilient means (23)
is discharged, while the resilient means (23) releases
the inhalation actuated member (21) if the resilient

means is tensioned, so as to allow the inhalation ac-
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the inhal ati on actuated nechani sm (21-23) conprises a
resilient neans (23) being tensioned by a novenent of

the metering menber (15) fromthe filling position3foJAN 2007
25 the inhal ation position and being allowed to

di scharge wupon a novenent ofjgthe netering nenber (15)

fromthe inhalation position to the filling position,
~the re- |ent nea (23) being arranged, such, that
t he f%%ﬁq i ?Wb%@aﬂél % %%I%g 9 al Bfi Hhrst position

act uaied terdesorsd é@itiéh'ﬁ ihrﬁﬁh@9§t169nshét18§ force
resilient neans (23 i s discharged, while the

reS|IQ%ﬁﬂeqﬁ§&h3t¥?38r¢%¢%%5%%“6@h%al%%alatlon act uat ed
menber (21) if the resilient means is tensioned, so
as to allow the inhalation ac 3.0 JAN 2007 48 tuated
Tenbdiowddl) irchdlee movecbfdiony its diamh POsition to
its s cond1£05|t| an_inhal ati on suction force

exceediNg % erlpzree(gejtrérﬁﬁ%ted val ue. 5 31. Powder

i nhaltgfe acad X thoh Oa 6t @4 R 30necKiid] skt €21 228) | BohPRlises a
the inhal ation actuated mechanjsm (21-23) conprises a

couplGIHP eHbere2ey  £dUbl ¢oPt Hed | kel Bthaha btenatetiuated
nenb@ﬁrﬁggg Ef% opfﬁggﬁf6y§cPF9@%£e£% éigf rgﬁélre51l—
upl f ng

10 i ent neans bel ng arranged on t

menberent{ 28anB82( 2Pb\mkexng nanat &g ad cor dting toupl Ahd member
31, racterized in that is the resilient nmeans (23)

has a&%$o1onged end (34) which cones into contact

with the netering nmenber (15) upon novenent of the
netering nenber (15) fromthe filling position to the

IrhalPa st pldshqlr% agPr@byd tensidimnglthe resilient
mean 4#%@ i nhal er according to claim
32, %E aracterlzed |nwgﬁ %

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

tensioning the resilient means (23).

33. 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 prolonged end (34) of the resilient means
(23) coming into contact with the recess (30) of the
metering member (15) upon movement of the metering
member (15) from the filling position to the inhala-

tion position.

34. Powder inhaler according to any one of claims 31-33,

characterized in that
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the netering nenber (15) conprises at |east one recess
(30) fornmed at a front end of the netering nenber 25
(15), the prolonged end (34) of the resilient nmean$0 JaN 2007
(23) comng into contact with the recess (30) of the
nmetering nenber (15) upon novygnent of the metering
menber (15) fromthe filling position to the inhal a-

hal er according to an

tion position,. 30 3 [ ,
one of eI LFHbl 3“§3meagﬁm?§§{e #9e@ni AV hB?r§99nJA§I3¥ which
2007 h&ﬁdéh@hée§hhé§9€18ﬁaﬁétﬁg§édhﬁém@@remgngoﬁh'QES first
(33) which holds the inhal ation actuated ne

in itReFiksen %@%thBﬁ ﬁhéhl%ﬁ@tr@gﬁnﬁeﬁ23heaﬁsdéasbarged
d d t
'S ' % ?f%%sgg tﬁﬁef§§§§ Ebgnlﬁgggg£%§3Tg§ég§ ?91) when

resi T rent
tensrumedr®Q1lhennemeanag(Zﬁbnbertéﬂsionaa.onmﬂermetering
i nhal er accogP%Eg to any one of clains 31-34,
char &% FZet P h-that 10 the coupling menmber (22) is a
yoke. 36. Powder inhaler according to any one of
clains 31-35, <characterized in that the coupling
rembefondey %aja%ra@%??ﬂ@}n%et%gamél@In©y0f|Gl@h@s 31-34,

|nhah§; 9%; 3HEPP§E (21), if the inhalation
1

actuate isi1tnits first position, and be-
i ng rtﬁi@mmbhyn@ mavieeent22f theaipbiaeati on actuated
menber (21) fromits first position to its second po-
sition. 20 37. Powder inhaler according to any one of

Té Al owdde 86inn&her agtesiasdyi fothay bhe 598&5%& 3135,
nmeans (23) has an end portion (32) rest- ing at

coupl $Rr ae¥ 2@ 23 nstledit t hat upon ten
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 be-
ing released by a movement of the inhalation actuated
member (21) from its first position to its second po-

sition.

37. Powder inhaler according to any one of claims 31-36,
characterized in that '
the resilient means (23) has an end portion (32) rest-
ing at the coupling member (22) such that upon ten-
sioning of the resilient means (23) the coupling mem-
ber (22) is biased to move from an initial position,
in which the protective member (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. Powder inhaler according to claim 36,

characterized in that
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25 sioning of the resilient means (23) the coupling

mem ber (22) is biased to nove froman initia

position, in which the protective nenber (19) is 30 JAN 2007
the closed position, to an end position, in which the
protective nenber (19) is cagsed to nove to the open
position. 30 38. Powder inhaler accordi ng to cIaim

36, haracterized in that 3 0 JAN 2007 50t

i nhal ?(ﬁpgﬁiﬁﬁﬁ%ﬁ HELHARFS e 2 BRy™; §25r?%hgé8 arranged

such 4t end®VLROYeRént her CONP! EHGp MBRB R fiBE) f@??]from
an initial position to an end position iS only enab

i f ot R avm Y 4s) Resihboroupl amgemenbpesitoy is oel:z's enabled

| case 2 gEeTER of Lhe 0l 8l o geLiat o) ey

39. Hamﬂsedlmmaéemoaemﬁmﬂi@g tMeaﬁwh@nﬁtoénChatﬁﬁ%ed member
31-38 racterlz din that 10 the coupling nmenber

(22) E?o]r?p P SUR Bt Hr JrB?lbaﬁ"P%htJ(%rT)toehb%zg?‘ﬁ@owjtHoﬁhtlon
opening (39) forned in the protective nenber (19).

40. Powder inhaler according to claim39, 15
%%ara?&@ﬂrze?dlh%ﬂQhaQCQWm%lm]g@wothmwﬂlj ofathe 31-38,

coupl yng. ﬂgﬂ%g ddition is noveably arranged
in aciongltu |n§§ open- |§g (29), which is forned in

t he nBterdag Nemdpenerfds&y (2@pn@ompslé@ﬂgatpﬂbnahgatlon (47)
di rection,, such, that the pro 20 Ion%atlon 47% of the
coum?qﬁfQﬁﬂﬂmﬂl?Qzﬁnc%ﬁe 1821 {32 hoberredi hg the protective
| ongigdihnal (ppening (29) of the netering member (15)
from an |n|t|al position to an end posi- tion, while a
novenent of the netering nenber (15) from the

{qhetaian pasidien A0t he, AL 1L 1o, pesl ion 25 causes

abut agaiastenmizetigen ofhdthe | ongi t udi nal open-
the prolongation (47) of the coupling member (22) in
addition is moveably arranged in a longitudinal open-
ing (29), which is formed in the metering member (15)
along its longitudinal direction, such that the pro-
longation (47) of the coupling member (22) can freely
move in the longitudinal opening (29) of the metering
member (15) from an initial position to an end posi-
tion, while a movement of the metering member (15)
from the inhalation position to the filling position
causes the prolongation (47) of the coupling member
(22) to abut against an edge of the longitudinal open-
ing (29) thereby moving the coupling member (22) back

into its initial position.

41. Powder inhaler according to any one of claims 27-40,
characterized in that
the inhalation actuated member (21) comprises a mark

(38) which is visible through an opening (5) of a cas-



10

15

20

25

30

ing (29) thereby noving the coupling nenber (22) back
intoits initial position. 30 41. Powder i nhaler
according to any one of clainms 27-40, characteriéed
in that the inhalation actuated member (21) conpriPSedAN 2007
a mark (38) which is visiblegqthrough an opening (5)

of a cas 3 0 JAN 2007 51 ing (1) of the powder

i nhal er i{ the_i nhal ati on actu-_ated _nenber (21) is in

its 1%t Posttiohe BAVIRr ¢hePatar k1 38)ei srhptation actu-
vi si blteed hiamgdyt (21 ppesi ng {83 First NSoiDPBbALti QRile the
actuated nenber (21) is in its second position, the

mar k 188y tHer eby 1oli thtinbe whertegh t hee dpeeing fhe if
powd nedi j ' e -.Lng_r Ss

P U TR, SO pLaR oL b 05 44y PE8 Secons

i nhalts ioniorl0 d2e Romklef 38 hhaherelagcondi agtinganyedner the

of ck$insﬁ§€-é%, chgrac eriéed in that the inhalatjon

act udt¥ nEThaht AT 9%) P e Gi P anedesathednae the dos-
i nhalald ofe @cd siat egl) NBehand she 241 #3) meRbOFKS18) is ready
nmovenment of the protective nenber (19) from 15 the

cl oseftPpositabnt 1@t he open position if the user

bl ows into the nouthpiece (3). 43. Powder inhaler
according to any one of the preceding clains,

Lhar dutvetd 1z eichhail ¢ had c@r d treg poowdety | ol @F chapns SE3-41,

a dose counting chani sm (24-26) counting the nunber
of d aocfteflﬁezepr)%vﬁér%taat nedi canent remmining in the

cont aiieri {a19f i HRVA Plua PEEMé ARGk £6n 1DE-895€i5 arranged
counting mechani sm (24-26) be- ing arranged such that
it iss i W tedte t erhabapl en 28ctuahedfmaphanhahat 26n23)

proc a4.  Po i nhal e ccording.to claim4§%L
char act &1 zed |%@$ﬁ%éptﬁé %%%egg%g% ?h&en%%ﬁgﬁfs 9) from
(24- 268)e colme S esodi Wheel to the open position if the user

blows into the mouthpiece (3).

43. 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) be-
ing arranged such that it is activated after comple-

tion of an inhalation process.

44, 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.
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30 (24) being nunbered on one side facing a w ndow (4)

of a casing (1) of the powder inhaler and being

stepwi se rotated with each inhalation process. 3 99 jaN 2007
JAN 2007 52 45. Powder inhaler according to claim 44,
characterized in that the doge counting nmechani sm

(24-26) conprises a fur- ther wheel (26) being coupled

t he eel, ear 5 arrangenent (25), the
bt Kot Tl 5 Sr S0 HE oY SO O i do- 1 aci ng
the wimdowd{b)iofqthe egstng (1). 46. Powder inhal er
according to claim45, 10 characterized in that the

wheel hg Zos@ejoureipg ovedednian d2spkayi agndrises a fur-
fere f ny n 0 e h
mheeréh§%i§ﬂ§%§ ﬁg?ggﬁéyggngéﬁﬁggghygﬁg§ei%hggghggaéesear
t he rumbEtngeroént hé2Wheetse (2drtR26r beeal betatedlad] aum-

15 cent to one another are,visjble through the_w pdow
(1) TR e RS aatnos1ds PASiiaotRer i niar el 4 hoob Bl RgCasing
to claiym 45 or claim46, characterized in that 20 the

further wheel (26) conprises two rows of nunbers (68)
along its circunferential direction, both rows of

110) ); bei pL OVi of .displayjng a different
%?deﬁﬁé*éggg%i %g%ro%8¥%gggﬁ %? %?g%@ségf 25 48.
Powderha rdat eri aed ot di tigat 0 any one of clains 45-47,

characterized in that _the further wheel has. a _ ,
pr oj ect§ orP¢BbS éifenaﬁhgaf?oﬁ¥oV%§e6uF%F PePPpRELYT dif-

the project i OP1BY) obehgn dfndtapgedhsUshmbBat okt doses, the
wheel (24) 30

covers a portion of the at a position

f aci nghedres Wl AdlowZ f4) betnghercasgad §a¥h thatuéh each case

manner, t hat no_nunpe of . 1 he whegel 4). and 0 .

nanbera® ofmRErf P rERe wRBbF T 26774, 2801 bfblla T8eated aaze-
cent to one another are visible through the window (4)

of the casing (1).

47. Powder inhaler according to claim 45 or claim 46,
characterized in that
the further wheel (26) comprises two rows of numbers
(68) along its circumferential direction, both rows of
numbers (68) being provided for displaying a different

order of magnitude of the number of doses.

48. 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 ar-
ranged 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
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through the w ndow (4), the further wheel (26) being 3

0 JAN 2017 53 not provided with nunbers (68) in a

radial direction of the projection (69). 49. Po r

i nhal er according to any one of clains 44-48, “@ﬁ JAN 2007
characterized in that the dosg counting nechanlsm

(24 26) is arranged such that a further activation of

he dose countin 6) is blocked if
the ddsk %6%%%?%5 HégEaHPghFrfziéEE)gﬂaé E8Ghfdddikgction
al | deseshefptbgepondar gdope in di canent contained in
the container (7) have already been taken. 50. Powder
i nhal er according to any one of clainms 44-49,

ar e a dpse ung L n hapism,
PR AR R
that ¢haracletivatietinbyhat nnvenent of the nmetering

nber. (15) fromt i nhal a- tion on to the
£l .H@é %@?%.Bﬂungbnglm%@%éﬁm ﬁﬁgré? atEoPdrAgIee such
C|alntHétaﬁdf@£@h€k3éctlﬁﬁﬁiéﬁt§E|Zﬁ@ UBsEh@buBQQng mecha-
wheel is provided with a plurality of drive

teeth“{%%) (2foff) alei beamkedehfi Ahedfpeet Fonnthapesechanism
and t gy cOHp! 89 gsi{_]’g%d(@ﬁét%ﬂhﬁogggah?t el ?%fgjj #2d me-

vat ed nmechani sm conpri ses proj ection
mhlchdlﬂmeHEachntahaédtinntpeocessalnSrbn@wghhvenbmready
engagenent th one of the drive teeth (58) so as to
rota?% St het %%%%r (24) by one step. 30 52. Powder

i nhal er according to claim51, characterized in that

the projection (45) is noved to a next drive tooth

188) RFwder imealer2agcanding otighanynoneenfageaems 34649,

JAN ggggfaékerlzed in that

the dose counting mechanism (24-26) is coupled to the
metering member (15) such that it is activated by a
movement of the metering member (15) from the inhala-

tion position to the filling position.

51. Powder inhaler according to claim 44 and claim 31,
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 acti-
vated mechanism (21-23) comprises a projection (45)
which, with each inhalation process, is brought into
engagement with one of the drive teeth (58) so as to

rotate the wheel (24) by one step.

52. Powder inhaler according to claim 51,
characterized in that
the projection (45) is moved to a next drive tooth

(58) of the wheel (24) and brought into engagement



10

15

20

25

30

t herewi th upon novenent of the coupling nenber (22)
froman initial position to an end position, the pro-

jection (45) of the coupling nenber (22) rotatinq?éh
wheel (24) by one step upon novenent of the coupl gﬁ§ 207
menber (22) fromits end posglion back to its initia
position. 53. Powder inhaler according to claimb51 or

claim5b52, characterized in thft 10 each, of the driv?
t eet FREHYHES PR MRPYFREFbret nthhecOWRt tdf BFBREF af22)

directiqn & ihecheebod24)o80t@Sah Oendagbbit8b8, the pro-
movenent of the projection (45) of the cou- pling

menbere (2N o(4?) thk Hire veotpbing (BEybens5(54) pehdeing the
i nhal j ng, t t dj | aipg; -
| nha eéfcgég%ﬂ@¥ gngp%%8%$%§£n Hgvgﬁgﬁge¢9?35§ ?égﬁllng

characteriz hat ective ne

arr angatbeon t{he) nBreni hys aedbeosstidnnghyknbweabkeinitial
bet ween the cl osed position 20 and the open position.

55. PRWErI?hhal er according to any one of the

preceding clains, characterized in that 25 a one-way

valve is placed in the inhalation channel (271..56.
Fowddtodaral erhakebraregrdbnanyo opka oh pheopretedinng?,
clw|gha§g)é§gq§géeiﬁzgga{n that a manual override
nechanlsnwi I'S provided for manu- ally actuating

t he pradlecdf vehaedbeve (19¢t50(588) thal8 OMIANCL2O0Ztibh in the

nove the protectijve pber (19) fromthe clo 0Si -

(Ton b e EPSEeht YoLI T BRC69n) phudBr ThRst o2 P28 as o
accg;fgéﬁﬂiﬁbﬁéaﬁB%éﬁeﬁBdoﬁth@nﬁrQﬁec@i@hakﬁ§)2@f4ghe cou-
or 51-

pling member (22) over the drive teeth (58).

54. Powder inhaler according to any one of the preceding
claims,
characterized in that
the protective member (19) is arranged on the metering
member slidingly moveable between the closed position

and the open position.

55. Powder inhaler according to any one of the preceding
claims,
characterized in that
a one-way valve 1s placed in the inhalation channel

(27) .

56. Powder inhaler according to any one of the preceding
claims,
characterized in that
a manual override mechanism (38) is provided for manu-

ally actuating the protective member (19) so as to
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characterized in that the manual override nmechani sm

(38) is provided for nmanually actuating the

i nhal ati on actuated nechanism (21-23). 10 58. Powder

i nhal er according to any one of clainms 56, 57 and0 JAN 2007
claim4l, characterized in thagt the manual override
nechanisn1conprises the mark (38) 15 for manually

hi h hal at t uat gd 1 .
Bt G RERUATT yP SRt Uar £/t HESTRFaI B FbrEEeR T Ghoted posi-
chanl&anZMﬂas)op@ﬂ pbeiprohecti ve nenber (19). 20

59. Powder inhal er according to any one of clains
1-58, characterized in that the inhalation channe

{27) SO Sﬁ%ﬁ@@agegé&mg%% @igﬁﬂgﬁgegﬁd(éﬁg, gﬁé of

deaggl onerati ng a powder ed di canent, conprisin
25 a adorirex %@aﬁ%e@r(33)5haV|ng an opening for the

suppl $ﬂere nedlcanent at | east one air
inlefxf?gf?erl i HP i tangen- tially into the

vort@h@hml(aaérra@éi maeacioatl eh (34) {orpeuvtputli pgr
air wiwth the deaggl oner- 30 ated. powdered nedi canent,

the dtt1&R!{743°hit hingphieedinhrbatife agtrahst BAghanism
air ipgety{y5) in an axial di- rection of the

deagg onerator arrangenent (16), wherein 3 0 JAN 2007

56 the vortex chanber (73) has a diameter d of 6 mm <

%? G%alg?mdero nhgle accor di | ng %o glain1§g, 57
charaé% rlfé tRArCT TG SRet Y DFCtRE GHPLER °°
chanmbaid (FBihsat he | ar gest
characterized in that
the manual override mechanism comprises the mark (38)
for manually pushing down the inhalation actuated mem-
ber (21) so as to manually actuate the inhalation ac-
tuated mechanism (21-23) and the protective member

(19).

59. Powder inhaler according to any one of claims 1-58,
characterized in that
the inhalation channel (27) comprises a deagglomerator
arrangement (16) for deagglomerating a powdered me-
dicament, comprising:
a vortex chamber (73) having an opening for the supply
of the powdered medicament,
at least one air inlet (75) for directing air tangen-
tially into the vortex chamber (73), and
an outlet (74) for outputting air with the deagglomer-
ated powdered medicament, the outlet (74) being spaced
from the at least one air inlet (75) in an axial di-
rection of the deagglomerator arrangement (16),

wherein
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possi bl e dianeter of a circle (77) which can be laid

i nside the vortex chanber (73) on a horizontal plane
intersecting the at least one air inlet (75) w thogf JAN 2007
10 extendi ng beyond the vortex chanber (73). 61.

Powder inhal er according to glgai m 60, characterized

in that the vortex chanber (73) has in the horizontal

I 15 bstanti al | [ ) I t
2 BOeTT THal Sy Heebr U ply BO: sy LFES BT cffa b ™
59 61,0 ngharacterized in that the vortex chanber (73)

is designed rotationally sym 20 netrical relative to
its longitudinal central axis. 63. Powder inhaler

eﬁ?corﬁgw&béOlﬁwylQPeaeéoﬁbﬁhgstégcﬁglm ggaracterlzed
in that the vortex chanb 3) has a dianeter d of

aboutcrg: r & e 2 &4 1 Powdiet |nhaler accordlng to any

one Of Cl é§r6§f tﬁhar é%ggkn th Bhe largest

dlanéirlca y opposed air |n

Vi dedbo &5ib Powdleame bbal e accordleg 70) anylohecah be laid
claing 59-64, characterjzed in that 3 0 JAN 2007 _57

the at"fedettBRevariexnfREmees) (has QPwhdPRTAFCRFEL Plane

66. 99¥Q§fsé89§$§rtﬁSCQEdl@QsE°o§8Ya99819§eE|3W5§ without
59- 65 characterized in that 5 the outl et

assoctatered i g hbayvepedpelbei veroex| @hambhanrﬁéﬁ (27)
having a circul ar cross-section. 67. Powder inhaler
Deaggl oner at or arrangenent according to claim&66, 10
€har amdwede zethhaléhasctbeddngl €d chaimebo(27) extends
al ong and coaxjally to the |longitudinal central axis

of t HNYRT e thadher that

the vortex chamber (73) has in the horizontal plane a

substantially elliptical cross-section.

62. Powder inhaler according to any one of claims 59-61,
characterized in that
the vortex chamber (73) is designed rotationally sym-

metrical relative to its longitudinal central axis.

63. Powder inhaler according to any one of claims 59-62,
characterized in that
the vortex chamber (73) has a diameter d of about 8

mm.

64. Powder inhaler according to any one of claims 59-63,
characterized in that
two diametrically opposed air inlets (75) are pro-

vided.

65. Powder inhaler according to any one of claims 59-64,

characterized in that
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(73). is 68. Powder inhaler according to claim66 or

67, characterized in that the outlet channel (27) has

a diameter of 0.75d. 69. Powder inhaler according0t gaAN 2007
any one of clainms 59-68, 20 characterized in that the

at least one air inlet (75) g associated with a
respective air inlet conduit, the vortex chanmber (73)

bei n epar ed fromthe at e, aLr i nl

Gui t T B T S 7% 785 pbr b P obhebne T ot Bt gy avs
25 inlet condU|t 70. Powder inhal er according to

claim 69 characterized in that the side wall

tas IRt Rt hor FFORIARTIatO3RNY| 2R afj ‘éééh{“sté9 65,

the aifaidd@r{7&  idlenLowder inhaler according to
any one of clainms 59-70, characterized in that 3 0

JAN 2005 o&8leol aﬂhneSra@abcyabp@osedhaarreﬁpet91Vé5putlet

are than égegzz uter mal# of each air. inlet

ircular cross-section
(75) is " conn e respec FveCoTR&r “arr rnr et

by a sub- stantlally sen1C|rcuIar wal | portion(79) of

é e vort€%r5 chapber %l the centre of the ,
espeRYVRr st e FEI B8P PRETAAPT POFENBRATERS) 26EPREINT to

posi tépngd o#, the di- aneter of the vortex chanber

(73) connectlng both air inlets (75) with one
anot raraotapize@dwder thahal er according to claim 71,

char a&ﬁeeré&{‘?ﬂ?’sg'fﬁlg%efag?gfgg g@%ga&xn e g Ef%glei‘élly to

wal | portion non conc ntrc

hori zoié al ot ch@ifdY) cedetabi agishefdireetertek thember
vortex chanber(73) 15 73. Powder inhaler according to
any oh& bf clai ms 59- 72,

68. Powder inhaler according to claim 66 or 67,
characterized in that

the outlet channel (27) has a diameter of 0.75d.

69. Powder inhaler according to any one of claims 59-68,
characterized in that
the at least one air inlet (75) is associated with a
respective air inlet conduit, the vortex chamber (73)
being separated from the at least one air inlet con-
duit by a side wall (78) being concentric to the air

inlet conduit.

70. Powder inhaler according to claim 69,
characterized in that
the side wall (78) has a rounded end portion at a

place adjacent to the air inlet (75).

71. Powder inhaler according to any one of claims 59-70,

characterized in that
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characterized in that the at | east one air inlet (75)

is associated with a respective air inlet conduit, a

top surface of the air 20 inlet conduit being expoggd .
so as to allow entry of air into the air inlet ? JAN 2007
conduit. 74. Powder inhaler ggcording to claim73,
characterized in that 25 the top surface of the air
inlet,_conduit is.expopsed over, an_angl e, of ut 80
 ong 58 et EHERETR CapS¥FactT bnlat <t fe (25 Rfapro-
condupidedp. a@wagr ohbbal ga1aceer daBy horanyiene (95) is
clainms 1-58, 30 characterized in that the inhalation
chanre®nre7yedobprFiesrasaeagyventtaesr aisr iBAgEnbHt @ sub-

(16) 0 [ 0 e = ~di ,
(1) 4502 SERSDLORSR R |10, POUSEL o PEL AT e vorcox
havi nghamb@pehi A, f bhet bensuppby theé theppownderedemicircle

TG Cae Shul BSFRLAR, L0y DEENS hERkstohot) BECHSas-

an oudhetedb ¢T4yhéovopubputhamgedi (784 t Bohhécting both air
deagg) oner ated pow dered nedi canent, the outlet (74)
beingl%b%%%d(??gnWlFﬁeOQ?raPﬂFE?§-(75) in an axia
direction of the deag- gl onerator arrangenent (16),
wherein 10 an outer wall of each air inlet (75) is
‘tonnekawdke t ol nhake ot decondiingntetcl{&sh BY, an ar ched

wal | qg}ioper§Z§ of the_vortex chanmber (73), each

ar ched Wal ¥ - por 2€¢i oh %9@5 bei ng positi oned

non- cencienstib St &0t 8ahoyi se@0Bt abuthkchel{ 7gbrdebhniing) is
a dianmeter (d) of the vor- tex chanber (73). 76.

Powde? O hhhPeed acebr aPRgeRbr éfal th #5horeRanheterizede (77)

in tk@@fining the diameter of the vortex chamber (73).

73. Powder inhaler according to any one of claims 59-72,
characterized in that
the at least one air inlet (75) is associated with a
respective air inlet conduit, a top surface of the air
inlet conduit being exposed so as to allow entry of

air into the air inlet conduit.

74. Powder inhaler according to claim 73,
characterized in that
the top surface of the air inlet conduit is exposed
over an angle of about 80° along a circumferential di-

rection of the air inlet conduit.

75. Powder inhaler according to any one of claims 1-58,
characterized in that
the inhalation channel (27) comprises a deagglomerator
arrangement (16) for deagglomerating a powdered me-

dicament, comprising:
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the air inlets (75) are arranged along the circle (77)
20 defining the dianeter (d) of the vortex chanber
(73). 77. Powder inhaler according to claim75 or 3p JAN- 2007
claim76, characterized in that the deaggl onmerator

arrangenment (16) is a deaggl ggera- 25 tor arrangenent
as defined in any one of clains 59-74.

a vortex chamber (73) having an opening for the supply
of the powdered medicament,

at least two air inlets (75) for directing air tangen-
tially into the vortex chamber (73), and an outlet
(74) for outputting air with the deagglomerated pow-
dered medicament, the outlet (74) being spaced from
the air inlets (75) in an axial direction of the deag-
glomerator arrangement (16),

wherein

an outer wall of each air inlet (75) is connected to
the other air inlet (75) by an arched wall portion
(79)o0f the vortex chamber (73), each arched wall por-
tion (79) being positioned non-concentric to a hori-
zontal circle (77) defining a diameter (d) of the vor-

tex chamber (73).

76. Powder inhaler according to claim 75,
characterized in that
the air inlets (75) are arranged along the circle (77)

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

77. Powder inhaler according to claim 75 or claim 76,
characterized in that
the deagglomerator arrangement (16) is a deagglomera-

tor arrangement as defined in any one of claims 59-74.



