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wa 1evdhes; POANDER | NHALER The present invention relates

to a powder inhaler, i.e. a device for di spéfd{Efg0geis432

powder ed nedi canent preparation by inhalation. The

device'is in. particular a portable nultiple-dose

geviee, ot ol o gae, e ppes 1 AN
medi cament container. Mreover., the de- vice is basggke-

on centripetal force for achieving a nore effec- tive
pul veri zation of the powdered inhal ati on nedi canent in
such a manner that the penetration of the nedi canent
into the lungs .of a LI I mproved and the
adhesion to the upper 4@?@&3—@&&? = passages i s
reduced for alleviating possible side effects .caused
t hereby. The administering of a powdered nedi canment
The RS ERALAt QR _hy. inha: Lion froman inhaler is
o g%mmn Eno%loﬂ/ﬂ?la 22 dos e t S HoMdErL Stnhal-ér-s a device
c@rqnarmlmg a powderedomé@iémﬁmzam%xaad@ta%rﬂd%gbyn”ﬁ'?f@%latlon

The V@A&lmpﬁelgsgke D e e e e ice

W“tmlﬁ*ékﬁ@peElEaﬁtO§95478gu1@5Eij B h 16603245 n mLleE%% whi ch
aisdsvices, a_series of dosin jecesses are notched into
RheSUrtacs 6F°8 ByPPRUFTES n‘é?re'farlr@rrreﬁ%ereo‘f“a:nd thiee de-

vicsalg emdebni eaﬂr—smeee& | foBe& had el o 1fe AN egCLsxgo)Le n%fac_
r1voaneg shape. .\Wen tte nmetering nenber is rotated, the :
Ao NG T ¢88s8E FR%t BPYﬁd%\ﬁql el Ftidost megligament in such

a maposét itOrati mhal pgﬂmﬁlﬁbti\bﬁhoft{}eo RVIERT.GORt ainer for
be| ng filled and thereafter to a posi STon IhS thé lungs

OF Yttt i tRPARVEANAPL: P 2haTHeIn tahémsupppea wrisbira-

torﬁmqus fial Febycgraybtyaf1omdthemg %%Iﬂ e 0 '
Causece |nha | ati on channel . Thereafter “t he os“egg?% el%f cts
' aetl gﬁ’ is inhaled fromthe inhal ati on channel.

These devi ces have the drawback that they nmake
The oydmyysitegiol olfe anmpdivdanentnpossinig Ry 300 Y b&henha—

at lural ity of doses in succession
N 1%?‘1%f BB ER) PP TR | MR Le 80507 vee
POWQOD4IITLRB0E §OOPFANIRO0T pRET4ERINY 084324 2 metering

member which measures and dispenses a urit dose ars also known
i 1

for example from patent publications GB 2165159, EP O 079 478,

and EP 0 166 294. In these devices a series of dosz_ng recessos

are notched into the surface of a cylindrical metering membe

and the said member is disposed in a chamber of precisely the

same shape. When the metering member is rotated, the doeing re-

cesses in turn wi 17 move first to a position in alignment with

the powder container for being filled and thereafter to a

tion in alignment with an inhalation channel, whereupon a unit

dose will fall by gravity from the dosing recess into the inha-
lation channel. Thereafter the deose of medication is innaled

from the inhalation channel. These devices have the drawback
that they make overdosing of the medicament possible by al ilowing

the dispensing of a plurality of doses in succession into the
-
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i nhal ation channel , Whereby a multiple dose may be
drawn by one inhalation. Inhalation devices having aap jay 2007
meY@2PHY1vat e novabl e between a filling and a pepEpagesosss:
di spensing position are described e.g. in patent
publications WO 92 / 10229, US 5, 11-3j,855, US
2,587,2-15, EP 0 546 996, WO 94/04210 and US
5,161,524. A further exanple of prior art devices is
, 8I ven in WD 93//03' 782. However, these de- vices al so_
1nEEf Pl OF r GREADEE awyACK SPhak tﬂhéylwaleedoserﬂggslﬁg drawn by one
inpassi-bbg by allow ng the di spensing of a plurality of
doses into the inhalation channel. Attenpts have been
I gag to solve this problem by using inhalers or
n BéﬁQFn@‘”‘é’ﬁsFéné‘alVﬁWhﬁcﬁlattﬁél@gspngueemesaowzIHc%@I
f:beinemphhed iWAEQ=LRS ni-nhakatign ghannel | ravity .
but, i nstead, the cglseBo gl cation rs- r]ﬁ%‘él Bof - in patent
panlllééltLP?nFr Ho PRE 1d@siongUPebeds 3, 8566 hUBeEE5§'€,82 Hgvi ng
epbeenspoteled; bnag /tOh@l%u c rin menber
The netering nenber Eg\e}e%fshe ?ﬁ? Zga—‘é@‘f‘?-ﬁ-’d@rkampl" of
Praorcgns @?V&C?Fuhéat(*edc‘oome was desehesedaéxmaw eMthsse de-
Byl eati apg £ WO:92/ 007 2/09322.
VlFurtﬁerrmre n thesegdé\%f—’lgggcy BaLnéPei’l‘ﬁ@K?ré?f’@éﬁﬂOSlﬂG
POR&VPrE plﬂeaslﬁawe'n@f taecylispdesina e@ne fluferidynEaled s inio
+neone i.s da%gosgg n,a chamber having precisely the
same sﬁape Wien the meteri ng nenber is rotated, the
dosing re- cesses will nove first to a position in’
Ataﬁg\@’@ﬁehﬁz\ﬁ Eﬁ“tlhgr;ﬁ;- tt@l saﬁrﬁrat taast aagmcﬁﬁ Oy fth ldggg_'nhclers
ap en e+ L a ich is shape
“*so that tlhgI gspectlvlg1 gl %g Eéc§§§lﬁﬁ9|¥°%““‘e§5 etiptli 8@t be
°mﬁﬁé‘@|d ﬂheoeftﬁ]éct-n(blfaitaheoal ehihowl beyngrithal edie aldstead, tn
dokhkergafg ¥hLN through.a full 360, back to
“a p(()DSI t|5'gn ?n a%%%ﬁ%@%ﬁgd Ehr? e 1¥elf @it dosing recess,
Sué@ntr&”ﬁélSDSTW@VLUwelbesunr notahedofintBetgbagiera MRll: MBY i orspg
mefbsq haye an.er aperture from which any T
T powder e med‘tcg&) p035| "G BRYSi ARE hehaRrssiqig & é@é&@d‘“r 2
i PSS g
W
rotating dlasnpengl ng %ew ces ngﬂ@H“abb‘%e“-“%f‘ﬁe devices, the
megiestiayc esmiaegnye ve. ifg |LJhlen§naO§l biton Epiihed nhalation,
£ rROSI QN s J €8S 4 sthal cl earc. Since TP
he nmeteri ng % J?D % for Su ha’“{’ having precisely the

same shape. When @no me_°*1ng member is rotated, <the dosing re-

()

9 -~ LT .
Cesses will move f£first to = bosition in alignment with <he me-

dicament container £i111 t 1 i ni
c ontaliner for filling, and then to the inhalation chan-

nel which is shaped so that the respective dosinc recess will be
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mptied under the effect of the

—_—— e
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r flow being inhaled, and

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

. P - A . . :
Tion in alignment with the medicamen=+ containa? The lower sur-

face of the chambexr wall may also have

which any powdered medicament possibly lef

T oS

will £al) out during the said rotation.



poses of netering precision, disposed within a chanmbeyp s

oY O2HE/1%4e shape, and since it has to be rot at,,@q@/EpQ}‘r,SJ/ﬁﬁgngU?

through 360 of which at |east ?70 are useless for the -

actual function of the inhaler, in these devices

particles will inevitably fall onto the slide surface

bet ween the netering nenber angl the chanber. Thereby
0 t{}Fﬁ rJ{:)bttad ion of the highly sensitive netering nember
. wi 1 be distu Aiid Yy e bedwonplietelpove, the distance
Irobstradiad inthed@rtiber 09 pober, 1 ami ng inside the
cnghagtper. wi |1 hi nder the fluntgi‘-le tl‘o%%%}r%)fn PRE wWHGFe1s less

devi ce S Viyrdidst S RARI-ngS 6t app metwrihg eehper is, for pur-
Pos¢rc refase tdie nicd Mg saS 10rEg; er f.lows into the ga :
saPe o lieen the chanber and tlcﬁeﬁor%%e%iwﬁg‘% nbefFhapRer 0? the
Tt SVEe Mo e powders itthaters ot schenpblgh 86b°i Se -
‘whistlg-atgasi=ed in o7 . The descri bed_powder .
__inhal er. conpri sfspagv %%' gzegs“corncirai &r 2°4H24i FuBRaheRl Of the
Pl GugH P WiER Saidevirs Sd it Ailes aimul R ecer) andLpy .
tharefiadeng reaber b%c&%pﬂeq:hv,\;/i tmrL._qwdos' nag re- cess, tJhe “O_
_nmetering menber being novabl e 97 % "FBRGI t ¥l nelhe dikamber.
TOSER GRberhesR @ PErSthe posinliyomensA-WobChothie; dosing _
wilNeGRS$ilss$ bkl W powder coming fromthe T

cont ai ner ,ur%ng ;%%5\346%%(]' DoSi P FPBRLSFRIMhPRIC T et ed. The me—
teRing g¥IRESi HgTFEeessnBS dar elhghtcriapba -t hei ai ﬂincﬁm%nneal e
t1diPeRden Dehag [TaLPL alned. iy the recess by the sup- e

port of the recess bottom dnFRESasFakhannet emg will
onlgi fe¢redstothEnroding tive mairk bbawei_rnk%w%brpot t.om of

cwddie tqllgiSiCHg.mEQ ng. i nhal ati on ere y“(? he's gap be-
powder | e

cess (du--- i
i-s refe%@gd%&éﬁ EEEPYLnc meRkedosi ng recess.
_ According to the powder inhale_- of this prior art
A dOBERERPEPEhef niber poigcrentenaiera seteRd N Shl i, . cuo.

gesMilChni §rapSyspoged a flat surface and noves al ong
said flat surface. %Wﬁeﬁ“sﬁﬁﬁgnﬁ Bt eRen nhed o1 ldompgises a

powgisd CRBLRARAr at 2onali onhBose<ll tRRsugh Nen 1@y Lerisng drawn via

a nﬁiurtlh@iEEéyegﬁdOgefnetaanrﬁggrItngxrngez‘oéq{lienng]sdmwsﬁ’thata dosing
. pped wi i re-

ce Tl Teri .
S8, the metering member being movable in its longitudinal di
X C 1al 1-

rection bestween a first it i hici
first position, in whicn the desing recess is

T nd + l“ p V]da"“ comin Trr tha = o j
—1 [ ~ - g - ~ —d oy —

tion, in which the filied dosH ‘
, T tl.led dosing recess is brought into the air

1, £ ' bei ' '
channel, the powder Deing maintained in the recese by the su
= T DS /o L1e -

port of the recess botto he ai bei
ttom, and the air channel bPeing directed to

introduce the air flow inte + bott Tt ]
into the bottom of the desing recegs dur—

ing inhalation wherebv the er | '
Yy the powder is relzased directly from the

desing rece coxrdi TO Tl i j
g recess. According to the powder innaler of this prior ars
s Vil MLl Ol rc

moving bstween the £iliing and *he inhzlation pesiti
LR=gu i - s »lo Ll
tering strip travels over an aperture for remnants, at

time any powder possibly remaining between the met

h

and the flat rfac 1131 £ n ti
Llat surrace will fzall out through the aperture. This



time any'pomder possi bly remai ni ng be between the

net er ng strip and the flat surface will fall out 30 JAN 2007

tWPAUGHTIEHE aperture This 3 D JAN 2007 WD 2004/U280003/008432

PCT/ EP2003/ 008432 9 powder inhaler is still not

conpletely satisfying for the fol- | ow ng reasons,

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

relative to the netering stripé4 In this condition both

g, gregation.of the powder and the renoval of

po‘t“’ﬁ“” g@%r ed rré‘e S§it carré‘ﬁr EPB‘HTLFE%l}‘re%%Hm "Erg ifpibyrhe fol-
1owhegl mhakedsai . §l. owhieS inBk1eef ki el endy,  MOreoyel, P

pqvvder 0ssi bl Y left after the inhal a- Vt ion lfl% tedPongi tuas
naldaitR  Fh VEhE® aF P ec REnREr "EneEFiP hel retiet$ ncgorscﬁ:mpm ‘both he
de agglrega’eyes ak ong =t Rewlleat asur face-Lpto. 1 he-ai dered me-

channel _during a subsequent i nhal at1 on process Priics e
AEERET I nEOPowdR rMEGG G e STAEE] Hentat | inhabhad edi byeltdve is not

efpatiient. Hurkbes ADr anyt BewREWISE - L e T8 NiN 1nsu

the ai.r channel may deteriorate due 10 the fHi e t%l%crnmhala'
tipget Wedh FRE24Gr¥Taces. 2As ﬁéﬁﬂnehe\@ln“abbvteqe anéw_t:]m:r stri
aghhebkerewi thorespeet apapder Ln; halers is t

suf ficient deaggregati on of t%g povvder Hnd 1hé Cq“amﬂ during &
SUPEREPENT of NfRed o Rife PEG e di- c hiat ronadrig fsamdheocunld be
ackBl LA nggpgialgybtwehl nlggL d.air flow I S not
- satisf actory in the powder” 'eLﬁa?erLsu of ' THE i ortfaPrwder re-
mafiping geRécal Lhe kaéwn Othlﬁam"t-helasl detofidldi€ai®ico the fric-
tiR@r tthesy shoukd-be L mcrons, preferably 2-3

m crons, for the best pos- si bI e penetration into

their destinati on, e. deep into the lungs. The nost
*Scﬁﬁ%ﬁoﬁ@fleralbﬁ‘g‘*de\ﬁ dalnteiey QeObatme‘d—imhaémeceﬂ to powder in-
h=ae@sqls Whizgh i 81,8 4 eaqchcl e of.r ch| tvhe N
_optinmal _particle size. in addrtr gg’@\?{o i Fhat 4t éﬁ%e* and the

TeROVGsol°s, TAT Pﬁ‘didé%ifﬁdr}@°ﬂﬁ&‘ﬁ@emo¢>rp@mwterrrcrﬂnair&r WeRECing

meﬂib%%eﬁbty' ¥nidh iH881a% these O f et riain benefits,
e.q. there is no need for oZofe- Ia(ggtgr%tlﬁ fCtory 1n the powder
1 9 8At SheHBReWeT ara -dr awback of povvder inhalers is

that a powdered medi canent i ssui ng fromthe powder

11 nhal@mnekas 1§ keewd ange RALt is¢he §4=Z,E TS, most of
ﬁllg]t%ethl Ci- ne dosage com fg out. of inhalers 1s P

S ied h "Upper e SHE &SPy Ypas S aysr g Chfomitile best pos-
s A4 BeneRdiGones nteAR HEAUS Be88E L QUS 51 de effgcts.; The

€ep 'into the

lungs. The meost common metering device is a so-called inhalation

aercsol which is guite readily capable of reaching the opitimal

particle size. In addition to inhalation aerosols, an increasing

numbex of powder inhalers are presentlv in use as thess offer
certain benefits, e.g. there is no need for ozone-destroying
propesllants. However

» @ drawback of powder inhalers is that =

powdered medicament issuing from the powder inhaler has a2 too

large particle size. Thus, most of the medicine dosage coming

out of innalers is retzined in upper respiratory vassages wnich
= 2 o e WILL i ’

with certain medicines, can causs serious side effects. The

medicine dosages reguired for differen:t inhalation medicaments

vary considerably, +the smallest bein

\Q

approximately 0,0 mg and

the largest 20 mg. When small amounts of medicdine arse



nmedi ci ne dosages required for different inhalation 3 '

ol SATRNLS, vary considerably, the smallest being ° JAN 2007

approxrimatelv 0,02 ng. and the largest 20 ng. REERP2003/008432

small amobunts o- nedicine are netered in WO _

2004/ 012801 0 JAN 2007 PCT/ EP2003/008432 5 powdered

form it is generally necessary to use sone adju ,ant

or carrier, so that the suffisciently precise
powgiasehi ngr-ef a-d - | d be possible with the

present technol ogfl.a@%b'gﬁ%lityepﬁ“festsﬁéy d6s4ge eompridiesvant or
“HESEImedP cHrR® ofhhasuif icarnitar, adei-xed hhgkein, the

- . . = i - Osage

woliedi ebng.dosgge substantially conprises inter adheér &d

parti- cles and nost of tHESETAgGPERBPAPEY - alie hatter if the
dopapgeceErpenet e naticinke okURGS. aAS the . oo o
+naggkane ﬁq._tego  released . in a powder | n-_haler ih

an air % ow dslaér cted 11 G the Y GRYBTrbtea patéensdher
cleRerBdwWRe$t oZT Urhesone adilsper-sak sof L hesg ?%Ltl cle .

, dng§Lt ai dJ spersal resulting from g°c O penstrate
in! ungs. A = 3
forﬁura Hb O%M%.ﬁgﬁ&@' mﬁeapga_angnteaﬁdsémeuna powder in-

hag¢enstinuctiomniof finw rhaletsql {niks kpown that con-
+nSLLUGLipns_creating a strong tIl;I‘ bu eh\(l:\guré?se TagaptE et
nore ef-= Tecti vepulVereFatLons Fhepr apdiceclOY@MEEt s, saig
dimpepradrr&now movidem ithRakatorstiyucture  and/or ,
mag@dggcijn._ formul ation has produce%?‘grgu?fs‘:t%oé'fd%ﬂ g=dice-
“be “equal® 1Tt HosE dCHi &felnbynaaler di Tarys i hahatthed cop-
staerosots Idredtandeensuggested, as, a. partial solution.
rekpal inhal ation shoul d %e efflélcfré%“vﬁlf% FPHMIch Foreas ef-
as” pos3iblE *3er®by the turbu- |ence and
- pul verization of. particles would accordingly be nost
Inepfactiovm. Howenrer,, ngubekor Nhab@tion ds. diffliclut for
anf/RETRON ~Suffering e.g. from seri%usd“dst‘hnr%lgh'@,r Pheuicture
the otHer” HFIat1q0i bxs i phedunsdrendreases -t fou1a pe
eqredi dueciaseupperi evesPbhabhOryraf £468 s ,Accarding to
nastygdies. pul verjzation of agrgl orrélt:l‘r:‘\yaf’lenshalclsa “lior?dg&‘os‘)l - It
i ntensiT1ed Bt e *o¥8F a3 bepkdt torl 'tSammriginaala:ion should
beEgEdécted enttrPulsmanahy tpepetsatian iy relation to the
leggge{lﬁ@ﬁa%l‘%}tn me- di canent to th% uplpkgr“’r ESpitFaYolye Turbu-
tract's Has béen achPefedPdyciglewvintial atd@rdingly be mos-
ciferteepondiveyso a LLewkrale, of approximatel vy 30
suléﬂi{hé”; %-5;lfsec-v. “é 1on fy(&I%le 1t for a person
rfexr  &.¢. Irom serious asthma and, on the other hand, a

quick inhalation increases the Rl ) :
€S the residue in upper respiratory

tracts. According to studies, pulverizati

t4y

indeed intensified but the overalil benefit is marginal. Esxzcel
S SR, L Py Cel-

L o e _ . .
lent Pulmonary penetration in relation to the adhersn
dicament to the upper respiratory tracts has been achieved by
slow inhalation, corresponding to a flow rate of approximaitel

e -< r DT Xi cely
30 1/min or 0.5 1l/sec.
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Flnnisn patant application No. §71000 disc; inhal
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Tor which has besen designed in an effort

tc produce a cl

)]

arly

defined turbulence for pulverizing agglomsrations of mecdi cine

The centrally directsd deflectors inside the device or the

heli-

‘cal chute are expiained 1 T the air £ i
pialned to set The air flow ir a Spinning me-



Fi nni sh patent application No. 871000 discloses a 30 JAN 2007
pondex/0igor  a~c- tor which has been desi gned i npaf/ep2003/008432
effort to produce a clear)}; defined turbulence for

pul verizing aggl onerations of nedicine . The
centrally directed deflectors inside the device or
tin heli- cal chute are explained to set the air flow

. in ag}gi nning me JAN 2007 WO 2004/ 012801 :
tiopaTH G537 OGB‘?LS‘?dl(S:lE’ieo@,ar\‘Fahé@@Eyenheanpdijcimethe gir albrade
as Rarkkeles entdandranped i, the air abrade as.a result
~ of centrifugal for%c_e agai nst t ﬁgg\%\/a'?rs %f Vﬁilit?ﬁcfne struc-
SuTEURE WS IeldS 20 Xdoldd de twi ERcbachhethet thi FBsLESULEI MO ver: -
zatRWVefhe Zald0n Jde deyice desceribed in the cited :
appl i cati on ‘hlas been rrardkgfqegiﬁnajér““Fh@pf’Eéd%Wa% has been
ma rTrUse her et st )t {Dr-acsi erSwed Sy poandereheDpEbYEr §@488n), and
-heSthHGLUne therein iS5, s, described above, a_ . helical
Ut e prl glrrgbgve. [abor atscgr‘y”tl@'s%g’i RAi CGFEELPRAI2PATS 2
helﬁlcenhgl'de poolig eqractdczﬁe! }a@%dtﬁuy\éeébzat hﬂﬁi@léaedtf_ﬁ:: this
a=v204l rat es. 0, yiedi cine which, however, could still i
be |?rpg§ove afriadtﬁmﬁ‘t nsi % P g‘.v“l'*n“éréW‘OPItﬁ%glomel'a'~95 of
medgut iver ivZaitdlon ofweaggt onenatiestal 1apeulibasvhk0nsq of nrens s -
siddigine there .are Jew_dgf.ects_l n this device. The
“Telical’ groove Has 3T tHe28entPeCtn@PEsPmaAabpe s paemamiila-

tidvavioigmddssime ; Tesistance thandbpsikde RHetﬂigoa’évice. The
heiACCOrdingly, the;. flowrate of air and centrifugal T
“Force s The ¢ UM deiEl@3e PRESGE0BVECRPE $BBTE having

leddanirt heos ettt atd yrpassiddiee ShaCerbBePAkzcblE €51y, the
r

s1advance in the groove under a force caused by ai
FesTS® (Fnceand Tt it ugdrit 6PEe=t endshe ocpusimEbrence  of

thepagidovkesaperpese ehgulaidorekackhe, chreunferential, . .,
tigfg'e:atJ the actual force ap- plied to the parti clTes — =°°

95%2 A ESUT T ant™ of *F HESE FoEe§ taRdtPscapcapseedby zir resis-
tardtagodaldynt el aigye to-ddhecigcunf g ent £§Jen%§>§ﬂ9§£$és Derman-
45 oS, t@e centrjfugal force resulting fromthe ~— 77577

Sprimi’ng" Aot FonCtENABtS T HE LGl ERREEnEn FhR| 2ekteht féor ap-
plide puliesi zattom of ACCUMEAn thhonss <hBs8l borces and 1= ao.
. deflector structures according to the ci'ted a%f)ch‘? ane L= ap
P33t i BRI YRR phr FTtT e escapes Fénrunédentcel vidamgena Thus,
thd evetdralrugandtbscof rasmacond MBan-ysi 0g; goANeional .
be 0813 ON; [aLES, Of ' ) N

extent for the pulverization of accumul =-

tions. In all deflector structures according tc the cited appli-
cation, the particles escape “rom the davice within a few thou-

sandths of a second when using conventional inhalation rates of
]

0 l/min, and that is a very short time for an effective bpul-

residence time can be prolonged, e.g. by in—

Creasing the number of helices in groove portions or the number

Ctures or the length of zigzagging air

flow channels, but this would complicats manuifacturinc and
- - =

leaning and medicine residues in the actuzl device wouid ira-
a

¥ the structures disclesed in thne



30- 90 1/mni, and that is a very short tinme for an 30
ef actjoy@i@el - veni zation. The residence tine can be JAN 2007
prolonged, e. g. by in- creasing :he nunber of helPCEES2003/008432
in groove portions or the nunber of separate
defl ector structures or the length of zigzagging air
fl ow channels, but this would conplicate manufacturing
and cl eaning and nedi cine residues in the actual
EPdevic® viors dshaas crease. rAfterzall,,cleaning of the
whﬂ:rfl,ucgpurﬁegl‘gi sclosed in_the cited appli¢8fFoh Feamber into
. drf ficult .~ Wo 2004F012861Y3d0rgaANs 2007with a pulverized me-
I PENER2008A 008433 r €1 ER Q3407028 shows its Figs. 5to -
17,2 Mortex; chanber into \/\zlzbggé%m?rﬁ“re “taRgem T aftapbe r axi-
Tarréct £i U th- aVpElveei zedsard abcanente INSueror of “he
chalingper.si on air/ nmedi canent | eaves the chanber. axi -~ =~~~
ally at an outlet- Nothing is said about the dianeter
. Of 1] er. FR -P_-2352556 shows a cylindrical
°E \?‘%‘r t%%zc%ﬁggg}oﬁ 03 @Y bt néheca endhrioperatabhdy dhees ar  ope
end@ct icgrrafc ddhal athon, gngd ing .one tangen- tial ) -
v5 21 r-Tedi cament inl et duc(tj{?a%‘nn%ahﬁ Gorfdl Fhderting ore tangen-
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define pre- ferred and advant ageous enbodi nents of the
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preventing an unintentional |oss of the powdered
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VA 2 H3venent OF the protective nember bet WSBIEP2003/008432

its closed position and its open DOS--' is
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tHe fdte ofOBMr0bp Lhadn whieh spowsgif. a dose is ready .
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ment and a desiccant chamber For storing & desiccant provided

for drying out the powdered medicament cons ined in the medica-

ment chamber, the desiccant chambsr being separated from the me-
dicament chamber by 2 separate permeable membrane. The perme-
ability of the membrane is different Zrom,

than that between either the dssiccant or the medicament and the
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the user. The container storing the powdered
medi canent is preferably di- vided up into a
nmedi canent chanber storing the powdered nedi ca- nent
and a desiccant chanber for staring a desiccant
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pdc()%+1h% cess C]‘Og)c-§§1't€h-e dast ngn Olpfémfﬂga-l(ﬁ“ltdﬁelbosm_lon the
deontqiferes Ak ddy tHie ighakation & 4ne. | Ng._.
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or inh thes a = i the it i
cover, _n.;ale the acss, and <lose the cover. It is the Simplest

possible operating seguence t o reduce trainina time on the one
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hand and maximize patient compliance on thes other hand

The coupling between the cover and the metsring member

erably such that opening of —he cover by a Drcde:e rmined first



t he i nhal ati on position, and closing of the cover

CaHiﬁﬁuangm slide to nove fromthe inhalation positiol0 JAN 2007

backward 1o the ing position. Projections, for eRENpPPB®I3008432

in the formof bolts, nay be forned at both

| ongi tudi nal sides of the slide, these projec- tions

engaging with profiled camtracks being forned at the

re- spective sides of the cover. This allows that the

Fmnd tal _ operatjng sequence of the powder inhaler
0% Jggﬁﬁkﬁtgxéﬁﬁie F%ﬁ&é*?“hn%%ﬁéeﬁﬁéldlOSeﬁnaadgle up to
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wQﬂﬂiTqﬁeCON@FeP@ﬁgDﬁ§ﬁbéPeme§imreébbabl9OSU§£o&F@gstgy%sed bo-
s idret @ekng REERe L s in kts inhalation , )

posi tion al ready aereag?éﬁ lﬁé%55888ﬁa bgn@}fﬁpwi%ﬂr example,
thrs i dover PBEngohall yToperendareexanpt £, sid@ d®he yser 4:-
tdi@si ng gIREher My he.placed in its inhalation | o

posi ti on. alrgady whghﬁt g E8V T CRAES bekht ofeedh the pow-
AR thegg caments 16| ssedypel readsi abriBet veeth ARSI NG e pecon-
i g8 Rkqabeut 1907,135 for exanple, there is free'ﬁ]ay -

again. This ensures fhat, should the user at- tenpt a
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Cimes the depth thereof. This enables the inhalation azirfiow to
scour the dosing cup effectively. The circular profile and the

ratio or depth to top arez azlso combines the lowest variability
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oz ziiling (primarily associated wi=h deep, narrow receptacles)

anc scraping upon leaving the container (primarily associated
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with shallow, wide receptacles!.

The flat surface of the teri I '
e -N& metering member may be provided with s
slot so that, upon a backward movemen:t of the metering member

from its inhalat! ition to its Fili: it
flad.latzon position o its Llo1nNg POSition, znv pow-

dered medicament ] £ o~ - .
dicament possibly left on the flat surface of the meter-
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of the -formul ation upon inhal ati on- Therefore, theqo AN 2007
d@3) AQa/h be a dosing cup which is circular in v
pg’g% %]Fg”gﬁ%/f has an el- liptical cross-section, tReI/EP2003/008432
di aneter being preferably three tinmes the depth
thereof. This enables the inhalation airflowto scour
the dosing clip effectively. The '"circular p vo=ile
and the ratio of depth to topzarea al so conbi nes the _
Inl ewest wyari abihi {¥e 0f LiLling (primarily associated
_,With deep, narrow rECEB%a%?%%)wsanﬂogc?%{'ﬂﬁ’%‘?g‘q}pbr%nhal ed by
=Dfe AFSAY Fhéréonﬁannerempimimg|rh${dﬁ§§xﬁ)£mtatlerd £ HRra1 o tion
cnshaldow, w de receptacles),. The flat surface of the
net eri ng nenber may be provided with a slot so that,
_upon a backward novenent of the netering menber from
Thje s‘mif‘ﬁhag apngﬁf«égébegi me@mmns_ﬂé ltrsa;lr i&ctmmgisltoeggin% :i(ﬂ?alation ac-
tGAR¥PAV ALY RALAED! CAMEAL . POSSI efron the tla .
surface_aof the net e?t@l %b‘he?rbé?é/%rtﬁ 1P the agssiengouipiing
mepeedEsTPswathedre i bught tritenisd 0f wiang, Gan Dfrglfleriagigyo a
spWasie hLp Dekng.proyjded. .underneath the meé- terin
prrer_r%er SO as tosgaf%% THT S i 49 erlte poiddegdon actuated mem-
PefedicaMEArst4pQs IMNDbR00Tn WA 200 DI280L the aforesai d mars
+hECH/ ggzggg_@g?g@z _1d;1n this way, even ‘when fReTatsd mark,
was not conpletely ih}]%?’edlsb)}’l%%fél%s’é’rr,oqgﬁetéa Sesme ctive
oreamaicnPAgtnedteaiegt tneide, inhad &ldQp tghanpely, The -
beiegh%la%inogngctigq_gd mechani sm may conprise an - nov .
inhal at1 ol ac> "t UATRY handriehieron a nessiectenely. ‘The inha-
Lamdéans brenbeed aatbar Cospbid¥ce-RANS rEAIher  Ihe.
me-,_%eLsioIT»i ept nmepber. which is_ pr ef_e‘}gb_l y a 'SBF;Drﬁg,Ioﬁwfsrg move-
| i'r ST 6nd Whr chiPoI B F7fifalidts ori ldengapedimeon ther izs ip-
haflataohi pssiposhtioine idsihiehCondiddons the gigresaid
si@ﬁreié’ Tnm@ng [ spgg eferably a flag, is Vi %Fgfg“?h?%lfdﬁ “En-
the reSpecttve” SopeThy Ot tidadasiiog, achereby member . Th
inbadiscabnngcthatea Maseshas nol-aRREN Jtaken apd is. .
cnheady fg{“' inhal ation, respecti vely. The i ER%E‘PétTcorFuCh
act uat'ed MBNDEFT 5 Pref¥ably Ry sdsisrnipen ionmdsdon suction
fompee-oiment uséri heoweter img MMELS ramits fillin
ac;g%%ittnidorr&eto its %n;: hal ation position, the resiTi
“meftber 1§ char g8t thBr teriitomes i ttiber ébyorel sasirng pos: -
tithe iFhabatinpheacinatiets nydeer +the inhalation actuated member

may pivot or rotate from its first pcsition into its
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sition. Thereby, the mark of the inhalation actuate
appears and is no longer visible through the respective
in the casing, indicating to the use- that a dose has b

and, thus, currently no dose is read
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for inhalation. Ti
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lation actuated memper, the resi
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member, and the coupling
member 2re also arrangecd anc constructed such that

— L=

tne innala-
tlon actuated member holds the coupling member, wnich is prei
erably in the form of a yoke, in a Tirs+ position. The <

member is coupled to the protective member, and preferal
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When the inhalation actuated member is moved from its f£irst po-

S1ltion to its second pesition by & sufficient inhalation forece



i nhal ati on actuated nenber is arranged and constructquJAN2007

su&p‘%mgbxmin this condition, only a predeterm ned

inhafatlon suction force of an user, however noPCT/EP2003/008432

bl owi ng, can nove the inhalation actuated nmenber out

fromits first position into a second posi- tion. For

exanple, in this case, the inhalation actuated nenber

may pivot or rotate fromits fiast position into its

=566, apd, po, sition. . Thereby, the mark of the

“Tnhalati‘on actuat ed renBBP IS - "aPpear S afrll 9aseband, by the
di$ongeging selfifecthpaughet besrespret hmg,openi rw“ﬂcgﬂ%gznmvod
ippgskpg,sigg%oatgn%;go the user that a dose has ‘beer e
‘Taken® 7" CANdPOrRasChcafr BRtFY RbeS deeerisng ewmtyostorutomati-
calhpahatéoncheheronbathati aampst uated e Le.’[dsgcbiosi £ 3 on
. _resilient menber, and the coupling menber are also ]
T ArPRAGEN AN 1EOnstPECERY E8LhathRE the dodml@nitdions in the
doeChyateck senbaorhekdspt he eQUPLLNG: L hi ch i s

ref- erably in the form of a.y%ﬁ%&{$§?§;¢?T%fm“'%ave an arm

WhoR | f‘FO?ﬁ*Tﬁéeﬁloﬁﬁppnﬂlovﬁ@%érOiStlls‘@Llfplll’mﬂétt(idrh&ctuated mem-
beProteftive memder poand;ipre b O nd o the L

met eri ng nmenber . Y?\hen t he %ﬁfwgl la%/? %éé%?%ﬁoédﬁ&?be?n@ “he
CO?ElﬁBQe‘&EEP@% Fﬂtafi Pi-ESt 'CBEP:S$$i@mIC?I¢I$g5&§mO J.Aeﬁti28617 which,
or POBEL bRH M¥UNnG , SEhbhElLeNL | on-tarce 5 U JA ~

WD 2004/ 012801 PC%FEP%O%%/ ?ﬁ%@ﬁ%z& i 4 e ECtET By RSmber
angsePl the OGBS HgiRenber Sisdirgly mawedbandidyint Bes1ig
fofhsahar ging effect af jLhe.resilient nmenber, |

automatically noved” into its second position in which

t he _coupling nmenber automati- cally noves the
'th)’?oFE‘Et VB ShefBeRfr BRVPES ENbabelr positliored ianfOn, i £He meter-
in@pRBmPeSsi 1 is0Retihaeaby or el gasi ng; dose. contained in _

?he dosi ng recess. For gignﬁTéTléﬁgmg%ch¥Hg Bf afore-
Sahdy ARaVeS ARTEARY WRtEhiFsarblebsedanpomamyenentd. ofn particu-
lathechnbal 8t ign-actuatedsgeM, Der fromits first

.position into its second position, and the coupling
Thgenberlgqé al so conprise a prolonged_projection whi ch,

or “PHE oM = leRgagESTaR-Bpehi Ag-oiet I qiratwttibng pref-
ergeipein ane, f@int be at E@htb@@Geri Swl‘?‘:[érd' Eﬁ'lee?f\ %\{eegg‘lc%ring

withinaslid formed.in the metering ne
member causes the coupling member to move back from its
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nto

second

posiztion to 1ts first position, actuates the dose counting unit

In this regard, the dose counting unit may comprise a wheel ar

—~— - - EEr—S I3 = 3 ] % 1
rangement having a plurality of wheels Delng numbered omn one

side Zfacing the opening of the casing of the powder inhaler and

being coupled to esach octher oV a

\Q

ear arrangement. In particu-

lar, the wheel arrangement may comprise a plurality of
for displaying the numbers for a different orcder of magmituds
respectively . For example, the whe

M

1 arrangement may comprise
units wheel and a2 tens wheel being coupled b wh
lsast one wheel thars may be arranged a

plurality of drive teeth being arranaged along the

circumferer-
tial direction of the respeciive wheel. The above prolomcation
of the coupling member is moved over one of these drive ztesth

12N the C 1i ember i v f its first itA { '
when th ocup-ing memper is moved from its First position to its



Wien the cover. of the powder inhaler is closed again, 30 UAN 2007
t NEOHEHEI 9 ng nermber _Js returned to its fillingcreraesomis -
position, and the afore- said dose counting unit is il
actuated and increnented. In particu- lar, this is
effected as follows: The coupling nenber may conprise
. a further prolongation, pref- esably in the formof a
e i lLgver,. which when the metering nmenber causes
sef %g‘tdc gpri“ﬁﬁ\ﬁhhe%d%ﬁt%y MRV Bk TRl onsRE0BE of the cou-
- Plpogi meppetro ints fddddodpsiit 0™, q&t&uaggsnt he dose -
cngOYRting, unit. In this regard, the dosSE=Eoufiti AHthiteotn. on
may conprise’ a"wigel~H My &igavemerhavi ng AoPLArdldbdirs inte
itef fulleehs bespgimibened 1R ong;,si.de facing the T
toogggiﬁggvog\th_e_ casing of the powder T nhal'eF* ahd tie wg lowed
coupl€d™ 6’ eath “of¥r=msPta ofearcarpanyengbenbd: from its soo.
ongaptisttiohate ihe wheel: afrtangepent may conprise a T
.»gﬁur ali_t%é o__wheel s fq?’r"érsg‘fggrnw etRefPeyY srefsmrlta in the
PrarPREPERP 0Pl 16T PeRiLngdBeTbEes peEA £ Vel Ve nd Ole s ot i ve
whexanpleonet Beeg\@e%lheqrerbg,nggugg}nnng comprise a_ units -
golheel and a tens wheel Being coupr&d® biramidimraiveel) the
of “PHE-d"Ehe=isi-détofthat skmast inap wheeksther g“g‘%bg? .

moakkangedoaor PEUE QL ty of .drive teeth being arr
_along the circunf gr enfngteraﬁadls?‘rélat? on-ofctdRed position, ang

t“?e§§gé%+%tv%%f@lp.errhr@tabwetbéOiﬂmﬂ'ﬁh o nemper -
I've teéimﬁ“,r e

1t €08pkEAgLABIDEL LI S .over one of these dr
H\v/\hen__thgpcqupl i ng r?eﬁon‘éggulgsl?’ro%%d“?’r%rﬁqqlstlfdnr,stso that the
TEPbsPEIRMIE6 T2sTBE 1nBa200446012c803 LAN200T ;. visible

thPEIGEP2003/008432 . 15 _second position, thereby

by bringi ng the "prol (:)Lgéato on-ty¥ ‘?’_ne“b‘ou:-asfllfim@grmmesurthemore
. aes5g PR - -
i MBS erftRygemHiSwihh thepl aspesding drg \é%atigoglg.gaggt o an

gadbe=0t hesr - hand, e _nmetering menber 1S nov
backward i nto itw@ﬁfglngiLcﬁrd PO T%6h MEamde 1 hendesh | perdicular

10 e hbeton 31 tirs Bheowédretai dli 60210 .. novenent
hedd b ret@upﬁﬂﬂgag?gpeg -fromits sec- 'arfgﬁg]f%fl?i%ﬁ“?? 18

_its first position catsed tHer¥mPIesgrtis i Theteby, the ini-
Tipt ofeigation af the tnﬂ@léf&bﬂﬁﬁﬁ¥ﬂ5tEQt%EEﬁgnEQe. of the
ecrenent i Hy °% the
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d=v£specd iy@suﬂ/gg:eeg?p%ﬂgnaela%té& t her eby
SeT

_(or alternatively GthiftiengegnirtibeAt opdeation o
thg Vs el nkdHe toaphi bg nanhere@l so  noves t he
protective nenber back into its closed position, and
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bility of double dos; Furtl
e ©Sing. Furthermore, only inhaled doses are

displ ] tl £
pPlayed by the dose COunting unit. This rsduces wastag
is r= e tage and

g es che userx — e i - - el ~ -
[=] (=] [=he a ue (i catci I ! L ; j
1V L10 oL Wi a rias cen ll’lhal d . Ih

above de l bed ' it 4
described dese counting unit is directly driven by 1
ectly drive /& clos-

] n C erac i ! I ~ ~ . ni I -= L=
oe 11 co = - h= a

stored ene 4 ever, the drivi © the e counting unixt
nergy. However, the driving of +h dos o] ing '
. - : - i |

Vo owell e i = i Al :
mey well be assisted by “he storeagd Snergy of the resilien:
29Y OL tne resilient mspm-

The inh tion ¢ Tl I hici i
ialation channel ~hrough which air is inheaieg in use *s

preferably designed to c 1s i :
3 g Omprise 2 deagglom=rator arrangement
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the resilient nenber returns the inhalation actuated 30 JAN 2007
MERFE4/01 i ts first position and holds it in thiE/Ep2003m08430
position, so that }he mark attached to the inhalation
actuated nenber is visible through the respective

openi ng of the casing again. Furthernore by these

nmovenents the coupling nmenberygs again brought into
cogn;_ga ement Wi th the inhalation actuated nenber, and

'R-parts cul PSSP s Yo ordiasindr el he daf dnesai,d samPeGhraniy
rotheienuply ngmorrdercd4is vdeld. by the inhalation —~— ~  °
. .actuated menber again. _VTher eby, tThe i A"S ffipair outlet which
S CcBIUT t 1D rFofInafe Wiithal s o maetuahedhtrec Bashs MraRd 20k £1 oy,
withen €evige-is: resiymd agaidy .and the above_ described
_.operation of ~the powder.g%n al %r < Can P VTepostiéy. gTheisnt.
ThehBPetHardh o &g has & arererusebdl sanet i OR. 10hi pres
b1shems & g usefmd f she fas jal ready taken a dose, thereby

renovi ng the possli - “bi I“lltvy}ué:‘f‘ g)éﬁbll“e%da@'v nY-Rce such a diame-
TeFufEReRTSTe, hash Dy dvstalted seoses taee £ editspl a¥ed Byt Be o oot oo
org086n CAUN NG, Unihl. Ti §, fedyces wastage and ~gives™ """

t he IL\Jser a’l. rue ihndia;:gat iocl)lﬁld% ﬂwaﬁﬁaﬁ%e%@mﬁﬁamed. arrange-
meFhehagyonad slesdni lvednddse rc @inkneRg rURILn S, di Q,%%EE}({ chamber
rndrby¥en oy-«a { os- J.ng.operation of the cover. This'is T

nm_)re. rel ica“b'loeq t han nuegivﬁjg'[;;r a” ST6FEGTeRérgyav Pomevebstantially
clthptdedVignpof-deoritdie doseeceunt kng Wnkicmmyyal L, be; . .

. ~eTr cne iala-
+188SLaL S By j.hﬁe stored gnerhqy of the resilient mem .

ber. The i'nhal ation -channét “thrddgh witeRrsaFeckson. In addi-
Cippharealiarnmse ved y prefeecabley ¢asigned tp. conprise .
haggaggL o%%tpa;t or- arrang’errerﬂt 3 0 WO 20114! (112grlli]“§\]73\%mb“‘

2007 . PCT EPZ0G3[T08435" 26°cBRPr FePAgnarisabsbanbs alhner di-
ameapgent itdle aiartiad ethambepr eberabky sratatd [l U
ql\?\%@ﬁ%& Q@Jnc\/orotn% .chanmber, and an gi r out C?ﬁebeé?mv“q aeag-
- ichT's axiall y Jﬁ%ed with the vortex chanber such

that airflow wthin the vortex chanber leads to a
Best fishgtiveldrivney dgadiieet. feTherver bextghamenshas,
endi BEBLEL: d BfeAmg< d - 10qm prefera- bly 6mm - <

8mm in nart icu arp'a%oﬁtougq%]no"s?ﬁtéa§uErFC&leliiaiﬁ%-lm@wrpo—
‘TagPfieAsiort faPqidevennhelbe mesteelfeebivedQpithe,

ovdeagdl Aidoiani sm could be incorporated

era-

Male f
'ga_sr of

manual

intc the inhalation ac-

tuated mechanism for manually moving the protective member and

manually actuating the inhalation actuated mechanism. This would

allow users 11d t rate j
‘ who could not generatz the required flow rate for

actuating the inhalation actuated mechanism to manually release

the dcse contazined in the desing recess and trigger the decse

-— 2 LSl -
councing unit. Furthermore, an extra part could be added to

rerride © i i tTuat 1
override the inhalation actuated dacse counting unit. This would

especially be of benefit to =hcse people who cannot achieve the

inhalation actuated mechanism.
Furthermore, a one-way valve could be pl

aced in the innzalation
channel, preferably over the inlet to the deagglomsrator ar
=il =dd =L LOL 4L
Tangemen:t (cyclone). This could reduce any moisture blown intoe
the inhaler by about 350 %



'eratlon function. The air outlet of t he 30 JAN 2007
de¥aghereest or arrange- nment has preferably a smad -8 ,
di anmeter than the vortex chanber. The base section quus/oom3z
the vortex chanber may have: a substantially .
elliptical cross-section, while the air outlet (and
the inhala- tion channel) is preferably circular in
gL 0oss- section. In addi- tion or alternatively, the
out'er RAFt s BRI F6rarex cchalfervarave theoshapgodf inhalat;on
coanGSbthﬁBo@ero fNansconecent i ¢ to the -|nner di - ameter
of the vortex chanber so as ?Tb glc "V ah T Rpt 69edl resilient
59+ gPoReraticieiamdni omal itorm Besizdesrih , 2PAYEL is con-

pvdggéﬁl Bedmbeatlres f- bk wder_inhaler of the
resent invention, a élou% F%%ef AFFant8ecoefdl bent member

WOl EofR5- OR aftéd et p@wdﬁr i rmhal gerasi M@l hamBOL would be

_leéaggl Rovd HRpUAl, . QVerri chan sm coul d” be
i ncorporated into tlhe faﬁhal a{TFE SLYRAE et recpamiister and

thfoiNRAGR} PP miEImG Lt hdloproteact i \h@ ﬂ(eabein@r}gn er would be
neff@nyal L}{ cglgilq_lu ng.the inhal ati on actuated nechani sm

Thi s woul ds&rS WHETPc Hitd LnBE geletaitieon hectuated
m°Féa¥}FLrS@drﬂL@msraai enfometatt wat Rgnthes bn@%@ﬁ@g its travel ¢
thacgﬂggggtfg%h% i smto manually rel ease -

contained Int qGsi ﬁﬁcl’eee'%vana"?ﬁi@’geth?c fre::sm&&m ained in
thegodatiing uniesshufiorthenmanasiodl extra, Par, & :
podfded Lo, ; gyerride the inhalation act uat edaydo 4% (mid-

counti ng uni it 'S {BUFdthE §sFEFPanrty defoft be:netfa:taih@_ng the

doghose peoplesimy &aanmts aehi e¥e-khe; i4.e
uskatg. o operate the inhal ation actﬁartléedﬂfrec gnnlmson]\“um from
Fur t hernor e, a “onéR&y2v4Ffve coul d be placed in the
i nhal ati on channel, preferably over the inlet to the
Thgedgylomepat @h“ap—relsangeﬁtﬁﬁén(:@}éﬁl 888)v e, Lhis, cqul.d
rag@duggsgny gﬁl;&t blown in to the inhal er by 558Gt Tespi-
0 % 2004101 §01 3 B25ARP3087T0FCH mgmw4az pressure
d‘“EEl?SFufpheqtmm@leanoehee=ﬁeaosmﬁmdegrgd/ejd 9.3, d05¢ -
¢h a meansihe par-

tidpen=i-nhal 3 ion ¢ ulg be_i ncorporated. Su
coul d corrprlkse a'r %ssu FeRt rrB?r’B%FarY P Pertriagdloar- vames by

1etRetheRN? 0% - aryprrthagmor@h&hgg bSr £0Ra RIS by
woggaggpgf openi ng . the cgover. The resil ent rrgﬁt?L Frduires a low
act on t he neferfig HehBefhe Hayinst deiing m:éarbemfled as

a w@w §Ob@°din@ev—te@wa:nam&odavlnau way position between
t he contai ner and

In the followin he
g, the present invention will be described bpv

= £ o e A 3 2
msans or & preferred embodiment with reference to the attached
— = o - .

drawings.

Figure 1 shows a berspective outside view of a powder inhale
s S 1nhn I

accordin T C . I j . o
b} O =3 _’D_.EJ..’EJ:_ ed emDOd.'Lmen-._ OI the johs ese.n'._ lnvﬂn L.:Lon
- !

Figure 2 shows a berspective view of

the powder inhaler when =l

o e . . - -
Figure 2 shows a top view oOi the powder inh r when the cover

is openegq,



the inhal ati on channel. However, the netering nenber :
wWoid fhobgaglel d at this half-way position until an 30 JAN 2007
i nhal ati on actuated mechanismrel eases the met diGTHEP2003/008432
menber to conplete its travel to the inhalation
channel and, hence, present the dose contained n the
dosi ng recess for inhalation. The hal f-way position
(m d- point position) would ha¥e the conbi ned effect
righreabnspguthe ~dese.ln;tbe, ing recess and . _
_protecting it§fTon§§5is%8Ee‘?§§ﬁ%'J%erc%%ﬂﬁﬂ%ﬂh7ﬁ$sﬁﬁmly of
Lhyj BeKdrgelnim=Hevi ce of the present invention
delivers consistent respi- rable dose values to the
Fipakikenbaagh@sse aswhae Lange of  pressure _drops. For ‘
gxanple,_betmeen 30’1Fn?ﬁgéﬁg*gb" $%71%1uf- Sfe CpRPLing  sub-
2EEPEPAYf PacthorPoddRBEasnhelet, Pul nonary penetration
varies by less than 20% . Furthernore, this
riperker 6BNS&La 68 YshBRAUEEESs AL oW (wark .i nput _fromthe ,
“E@tiint with the device being 6(§§§i$ié'“a§* é%FoﬁPang Sun-
2SHEEPU resi st ance device. In the follow ng, the
present invention will be described by neans of a pre

Figured eabadi ment sublihcestersoce; 42t hg Al taghed _draw
. 'n&ég Figure 1 shows a perspective out'side Vi wOof Tg% Powder
lnba &rV"iARafRY <a¥esr dFnglee=d preferred enbodi nent of
the present invention, Figure 2 shows a perspective
Fighew 6f shbes powdersbehal ¢ ¥wWhgh A - cQuer  thereaf is
w10pened 1.Figureéﬁ.ﬁ shows a top ViEWISf thenﬁo%ggﬁ“‘ inbaler:
*FARRreP* WhefPTHES cBYED Fhe opetri is Flomed,
211114/1112811.1 D JAN 2007 PCT/ EP2003/ 008432 18
Figihger @ dhehovs mePspepects veidh W Qfy @ (@8QSLRTY op e yinr
mcgﬁgia§%eggéy 0. the powder inhalen,_Fiéhreg gﬂ?aﬁatgﬁka
- M Show per 3pect iV i ERE ot % Yese oo BVSel- inhaler,
~assenbly of the powder inhaler, Figures 6A and 6B show
Figpsssleeehtona wpeensadf cthesdosicngrsubviagserbly,
+ELgures JA and how, cross-sectignal side views o
““the powder 'ihﬁ% g?“mhéﬁﬁ?iérdﬁvgr¢P§aéP0§€6(

Figure 11 shows a perspective view of

%nner con-

the inhalation actuated
mechanism and the dose counting unit of:Figure S upon inhala -
tion,

Figure 12 shows a perspective view of the inhalation actuated
mechanism and the dose counting unit of Figure & a7

the cover of the powder inhzler

Figure 13 shows a perspective view of
haler,

Figure 14 shows a perspective view of the cover of the powde x

inhaler,

Figure 15 shows a perspective view of

powder inhaler,



Fi gure -8 shows a perspective side view of the powder

inhal er without side |abels when the cover is closedl) JAN 2007

Fvgunes/@2shiows a perspective view of an inhal ati gfr/rpnesmosise

actuated nechanism and a dose counting unit of the }

powder inhaler, Figure 10 shows a partia

cross-sectional view of the inner con- struction of

t he powder inhal er upon inhalag'on, Figure 11 shows a

_perspective view of the inhalation actuated mechanism
FlgHgct he abs¥sceuPPtisRpamive ofidv QIff @ SouReRiEBBabA-the powder
inhk®@By Figure 12 shows a perspective view of the

i nhal ati on actuated mechanism and the dose counting

unit of Figure 9 after closing the cove= of the
Figbwbet 7i pRarEr @ FPgura <ts oghaks aiqpemspedbi-wes¥hew ofnown in
riguskkdgz0f nEhggpowder haler, Figure 14, shows a

per spective view of the cover of the powder inhaler,

_Figure 15 shows a perspective view of a part of a
Fig¥sFngBoPPABS FowdersHatidlver vidu0 cFAN 200de Wring of the pow-
a=2004£912801 PCT/ EP2003/ 008432 19 Figure 16 shows a i

per spective view of a nouthpi ece of the powder
F.intlalir, Figure 17 shows a top view of the dosing

18UBE asdeBPY SsRoRR S SPeFiiger & sA andreBs-Beguiends view, anc
= Shews aiperspeehi vendiew of, aslj.de SpLing.of -the pow .

der inhaler, Figure 19 shows a perspective view "¢ gnhalation
actpassdsBeERBRAIS™i ew, and a front view of an
- inbal ation actuated nmenber of the inhalation actuated
PigeebandSeholkgur pe 2B sthaws<a NRLSRECL Yo yiewmof &\ - L

grggectjve menber of the powder inhal ér, Frgure
PoYHGhsTANPpeFEpect i ve view of a resilient menber of the
i nhal ati on actuated nechanism Figure 22 shows a front

Figuew, 22 pRoSPeGt b¥e st vandiadu @ar a YeeW oL a2 its - ..
inﬂ%€e| of the dQSg counting unit, . e e

ation actuated mechanism,
Figure 22 shows & front view, a Derspective view, and a rear
view of a units wheel of the dcse counting unit,
Figure 23 shows a rzar view, a perspective view, and a front
view of a tens wheel of the dose counting unit
4

Figurs 24 shows a perspective viesw of an idler wheel

counting unirtc,

Figure 25 shows a perspective view and a side view of a coupling

memper of the inhalation actuated mechanism and the dose count-
ing unit,

Figure 26 shows a perspective and schematic bottom view of a
deagglomerator =zrrangement (cyclons),

Figure 27 shows a cross-sectional view o the dsaggliomerator ar-



Figure 23 shows a rear view, a perspective view, and %0

f rwot2ooviiesy;of a tens wheel of the dose counting unit, JAN 2007

Figure 24 shows a perspective view of an idler wiEg/EF2003/008432

of the dose counting unit, Figure 25 shows a

perspective view and a side view of a coupling nenber

of the inhal ation actuated msc;rbani sm and t he dose

count- ing unit, Figure 26 shows a perspective and
Flgefemat Pl beBBoandi edCobhav depgabos®i af Oy Al angement, .
ankCyclgpe), Bl gure 27 shows a Cross-sectional vi'ew of &

t he de‘aggll‘(')mér at8F =&r-Vrangefient SPSPgUE-Z2Eempid 9T a pow—
de\0. 2004# 01280601 3AN: 2007 1 RETAEP2444d 3/ 14118432, 2Q =

Fi gures 28A, 28B and 28C show a perspective View, a = -+

b I and a,.top view, respectively, of a dosing
Théﬁ%%ggégﬁb%aﬁfgagﬂgﬁg _ﬁ%r%’ﬁﬂh?er’ AT Ty & ¢aging with a
lofey t feeienbodhnent: afizéheai n&eﬁte'toﬁ-bej:rrtk? :H_Q)M%%rbly or rotata-
bl%ng&llﬁi ghown. in Figure éﬂs:p rises a casing wth mer

ower- shel T-1"and~8R°F ntegral *coverd Ziss myydiavet abl yhe lover
sherl rot atwndby coupl edriwedt herl eves Shy njmqblgll a_side
coSirface of the.lower  shell = aﬁd%v%%é i's tormedfor G°se

di spl ay'ig- ntinbePs Vot L a®aoS8SCELRRA iFrgami t which will

be described later. As can be taken from Figure 2, the
Asj paegpal txdower f2onalibere openedst thi &y eal @ muthpiece
opdndith whigh a user can. inhale a powdered medi canent

At~ the upper -f font "sMaES0F £ ne thothifsl ecarser shot $nBaie &
poeder £dr neth shmehtal howtBerupph et s thefmr:e, ;at Egghﬁmn 5

ﬁ'* _— ol

er side_of the ut hpi ece 3 an opening or a hole
Sl?gg fér fied -mﬁf“cﬂ SFES\WSQ{%OW%W AR blipaekmoref | ag the

uppeshewdiagd f tasdosechpSecer 2agdy. ol Wd 5.0 cribed _
whiﬁxﬁ eLy Lhis. f _@g di sagpea_rs upon i n- _hdaloét i%o%%éﬁoﬁvi fig *ormed
that “The"T e5Pett PYe2dbse ag Beeh Makems Fhewshoutt ueedose is
reafyt hasloviel shebbstribbe iategr alncovar he_ )
hag%l_,liggi gce 3 can also be taken from F?%Srgédgg\%ﬁ%ﬁﬁ upon in—
shows a°tot Vi #P6f “Phe pORBEEL it ssr halsnbeeki gaken3
(and in Figure E3) het integral cover 2 is shown
Thei shourteieeolabbkslvhéchsiae Bl depitiLdntegral cover

mouthpiece 3 can also be taken

2 and the
£ . . Co
Irom Figure 3 which shows a top

. 3 “ y - - - - . N
View o the powder inhaler. In Figure 3 (and in Figure B) the
e . the

integral cover 2 is shown without side labels which are

in Figures 1 and 2. These side labels brevent access to profiled

cam tracks being described later so 2s to protect these cam

tracks from dust e
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r the lower shell 1, and the mouthpiece 3
.respectively. The lowesr shell 1 and the mouthpiece 3 ars con-
structed such that the moutnpiece 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 respect :
openings at both side surfaces of *“he integral co
aliowing rotational movement of *“he integral cov

the lower shell iI. As can be seen from Figure 1



in Figures 1 and 2. These side | abels prevent access
to profiled camtracks being described late-" so as 30 JAN 2007
t oM$t Y ¢er28¢hese carr, tracks from dust etc. Figur _
14, Figure 15, and Figure 16 show perspective Vi e\'irgT@I’m"M’“gm
the integral cover 2, the lower shell 1, and the
nmout hpi ece respectively- The | ower shell 1 and the
nout hpi ece 3 are cor.- struct eq_[such that the
nout hpi ece 3 can be snap-fitted onto the |ower shell
“He L YmIotdr i de s faloes dfulidie thawar,shel L 1- pro-
£ HeeGidNs 0, hol t.s ext whi engage Wi th respective ~
cent‘rrgzt1 ongérnitBr?gs&avt lboo.t‘%Ir sitfer 'surf 406k 98 theceatagralver 2 cap
P RRENSE Uidilebyts afdaonisye @ttaiﬂso%@lairﬁg\gengpat of .
1 dud-edls jcaver, 2 rpeil aHTj;v%\t o _.the | ower shel “_un.a
can be seen from Figure r’andFidqife s3de $MN200% IDthe inte-
S TZH0HVF28GL POErERRB0I 008432, 2hst he Lot gy al_cover, 2
£ =5 0sed mhen J t .I%vver surface rests on tHheg Uppé cam
rimof thée ower shell 1% &YYPLRE itat egral mowvreictYons 28 of 5
shewtleeropdned Wh,ila idssspear 1€dge;ahut s, against the .
rsypder side of, - hg&o! ower shell 1 (see Figure°Z) °3RE shown in
“Both si-de "Sarf &c8S SF (WAPLAPE- DgEaRepovRe AnteReRINGSver -
argi dpavisigdehe sshape efe Reabidigd cam tracks are formed
~which are coupled to side projections 28" of=i2idhut tl e
WA S | <& _perspective view thereof being shown in
_%irhglﬁlr ﬁ%s&fﬁr%g 'ﬁnrﬁjg “OF COUPFi Rgebeét heeresbecikntvegial there are
Ewopveio-gisd crbd isisi derrbhgeid. | The describgd later in | T
suietalde Wi hin the casing and the [ower SREFMPEY is 2 dosing
respectively t W&r& ard Protigblassenbbies apbafgedd medica-
meTie whiilst thubsasseablybi-8s8.0088| Y su C;agsgn‘olﬁ.ll% ,
as‘é‘é&%‘lyj nyparticul ar meters a powdered medi caSOHBhiRg sub-
while°the Setond “STBras§énbrylnsabatibse wotinbtss $48nanism ang
a2 gosengoyntdnghuahtcaapr Lsestafgi phal atl,on. actuated
thge%%%m smand a dose counting unit for couRtiAgSEhetaken by
nunmber "of doses taken by the user.

5ts on

t he |, .
%ﬁ§1ae of the

- — : = - -~
I 1 u e Ly 13,
AS ca I i Y -

c ee [ ner

r = ' - - i Rl o =
(@] r e ve

mentioned slide 15 shown in Figure 13, and a deagglomerat
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r ement: 16 = ] + Rl
angement 16 to be coupled to an ilnhalation channel of +he

mouthpiece 3 i :
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g 17. A 1 be
sily see the ' i £
N n, the spring 17 comprises four resilient side Spring

,mb_.J.S, cCWO g 12 - I g ~ - — ~ <~ x=d-o -~z
4 = - I L . .

- Lo S E
=] = + W SO L2mbhe E De I x::d e} 12 ea ae ana wO
TOXAT g memb ~Lxe0 . : - - l‘-— —-te - = -

a1 a ers Dc.b]nc H yo’] O =] rLYOr- |()-— ( i ns jo) ) Cc
s 1 o SpPrinc /

A1l four spring members extend in %

0]

o]
(]
'_J
O
o]
(o]
-
of
C
Q.
,.J.
o]
fu
—
Q
+
H
()
@]
[
[
(9]
o]

the spring 17 such that their £



Figure 4 shows a perspective view of the dosing 50

swio- mssenbhy 13. As can be seen, the dosing PCT/EP 003;:92‘ 2907

sub-assenbly 13 conprises a container or a Feservol FrIsnusss,

7 for storing a powdered nedi canent, the above-

menti oned slide 15 shown in Figure 13, and a

deaggl onerator ar- rangenment 16 to be coupled to an

i.nhal ation channel o _t’he _mouttipiece 3. A spring 17 is
29I Hfpethcontndst gedpr of eche 0065 Ofg dhe-HASERGTy 13 From the
resSHbs agsenbly, 13-such that it holds the dosing sub-

‘assenbl y toget her. Fi gure 18 ko & Perspecthees wiewnds an
ad%lftlt@ealsmmiéfntAszaﬁgbﬁemB@ﬁiVLIyiégglrbbibgs sgrsicpa%ratp
forlde cggnrniasefoé oy_rucriesi #i ent side ; spring nenbers; -

two Spring nenpers bhethg™t fXed 199 e Hearnsi dbidnds. 2s is
shewo isifiibng-erenber snbehng foxed o the front_side of .
1sthe spring 17 Al four spring _rrerrbertsme*xtgﬁd TH R the slide

I"'ongi T ddinal® df T€TEF on® ot thee Bpr i Gig 2l Mesiohy tdat for meter-
ingd heidoder o€ etttls powdarEaAnNgesd: bdhamddl & jportion of .
dodd€-spring 17, These spring menmbers appl%yo‘a OV OGNS the

he 51 de 15 StRh PRAtC PR WPRIRSESH Sheortémunlisly 7 to an
inherlged dM0-2004 032 80da Or JN- 2007 RGH EP2003/.008432 77
1¢ 2gai nst the underside of the dosing %ﬁt?fn‘s,‘sae“rﬂﬁ yrf3ngement

FrohT tHEY S EUT st UeSE oS ePRI 3 PO Sirde refuithe SRfdBEng alonc
thd 7 ondrane iaxd enisa@ an--addi tiongl ressilient spring .
qoEnber whi ch applies a separ ate force € the Sisures that the

°I iR ﬁf&?rgg|1%b2§'3}b@zp3ﬁn @Iess@_@i sgadﬁlslﬁ_.tdhggf dnSierside of
the o sEgu esdib 1 m i hi s Longitudinal nmiddle region

the slide 15 has aﬁ}dosi ng rergeg!;sl i‘g tte Formcoftnhalation
PORYdsi My SCup T Tt efosimg mecose 16f ishe rpoderedocated under
thaTRiH LRTeRt i th f oé[rﬁgggérp&#i ng the dose froma

filling position underneath the container 7 to an
As iaqh?acl,gatvi on &).osi,_t icg_n underneat h the deaggl oner at or
* arrangensht™t 9% I‘Peb%‘b%'vet%rﬁﬂil@@e&sepan@tseaspeimgtering
menfeyherhiekt endi ng: ahoPgn 4he-dongitudinal m.ddl e region
£10f; the spring ' 7 ensures that the crilosﬁnéllrréeé‘zégnl‘amm a

ST TTRIR%8bIY Pt TR abfai hituish&Pudersi detteflattibe position
shatosi g FRykressambl yhds, ind he Sl de 15 Ls.in its _
wddhalation . position so that the gosijlgg“r‘el@elggaﬁm?ge@le be-

T T op€t 5 TV ALY tiefer where the dosing recess 18 is lo-

cated undern=at  dosi i '
T h a2 dosing Opening of the container 7 and faces

the dosing opening, and the inhalation position, where the dos-

ing recess 18 is locate ! sati z : 1
ocated undernsath and —aces an inhalation

. e - .
opening of the deagglomerator arrangement 16 which is in commu-

s e S e 3 3 T 2 3}
nication with an inhalation channel (to be described later) of
RN NS 410 = L

the mouthpiece 3.

.As 1S shown in Figure 6A, the container 7 is a container with

integral desiccant. The contai T c ri 13
g t. The containsr 7 comprises & medicament cham-

Q ERpg \ s )
ber 8 storing a powdered m=cicament and a desiccant chamber ¢

Storing & gesiccant for absorbing moiszure that may have enteregd
the medicament chamber €. The desiccant Chamber 9 is separated
- s - [y —

Lrom the medicament chamber 8§ by 2 separate permsables membrane

10. This permeable membrane 10 is of a different pPermeability



t he deaggl onerator arrangenent 16. As already
i ndi cated above, the slide 15 serves as a netering 3G JAN 2007

meWB04HR#A can be noved in the horizontal di F e GH A 2003/008432

froma filling position shown in Figure 6A to an
I nhal ati on position shown in Figure 6B. Thus, the
slide 15 is slidingly noveable be- tween the tilling

position, where the dosing recgss 18 is |o- cated
. undgrgeagp a dosiqg openi ng of "the container 7 and
mon uher oo Ao e adegs el A SR o che -
iReSishtoro Wher S §0S7,4 £Cess 19 1S 10 .
Lunder peat h ande%ace§ aﬁﬂ%ﬁﬁglat‘oﬁ“rgpéﬁﬂﬁgbﬁfofrﬁbe membrane
dEAGgPENECaE 6 < r SHYerrrrnple , Wi yC BalkSngNi €08 i frorent mao
teniicat hem -t B QQTQQEQIQLLQO channel (to be described =~ =
later) of the nouthpi ece 3°TASHE SREWHAER Fogure GAs con-
LetmETcdnt dichef 7.l.s 12 cont aiseer 2w tsha1i BLeg' Bl nedicament
chaaesikecanty g The contai ner 7 conprises a nedi canent N
~ cham be%ng s?ﬁ??%ﬁgé"ggﬁugﬁé Fedfcaflen® matier of course,
Othesi evartbEhamEerlidg steamisngag desigeant for. ahsorbing
peRBI §t uge ;that ynay have entered the nedi canent cHiaffer cham-
8. The desiccant” chamber 9 is separated fromthe
medi canent chanber 8 by a separate Derneabl e nenbrane
TheoaboTR| sieper fssl gmmmiranas20ckandl e s dhf FRICMhe 0110y
adpgﬁqggggLigyes G @gc 004/ 01280_JAN 200 TS to--0wing
PCT/ EP2003/ 008432 "2 F &A%t RBL YeF @by | 94ty Het weancament
chgppRer TehBetesiheaarthomhbhe aBv: dicappnt f@&ﬂ%s e
Caggt§gggcggﬁhg? [E%Lp%ﬁngabiLity of the nenbtane 18Ss desic-
~ can be ach#ggééﬁ or “exanple, bt makiFighstmafe, athe desiccant
tSdpfferensemeecdt.eMhdls asdhertiat hiphel.sectjon than the
erPBi-p: bady of the con- tainer 7. Foils %ﬁ?gé gFE?u§éﬁll be
to seal both The nedi’d&rent Lehamren 8 Tasd debeccant is
stgesficeanthehamberace s8a188 @eoBiisl- of, uSE, gother
SN0

tnsuit apl gsspal ing means may be used for sealing bott® reduces
cham  ber sggé,&’ggég%mérgﬁ‘f‘%%y abbvErtetriidredti nsegrade same

1 t ikagme L NQ +;
clegsrecant thy shemikasshhe fiokdoving :r?sd\ﬁ%f%taﬁg%?cgﬁ‘teainer 7

cofiBsi £0ARt nbas QLY e, dry out the medi care

nt chamber 8 ang the desiccant cham-

ber 9 can be manufact i 2
] accured using a 2-shot mouiding. This ensures

2 good seal between the medicamens Chamber 8 and the desiccan
r e ades nc

. S : .
chamber 9 at low product cost. Finally, the foi}l 8ealing pro

vides a tamper—-proof means of filling the device with t]
i e de e ) The me-

dicament or drug which has a very low perme nd re re
nw g * h ry 1 ermeability and guires
- - -

only little product Space.

As is shown in Figure 62 Fi 6 i
1D figure bA and Figure 6B, *he medicament chamber 8§

has 2 gradually decresasj c '
g --Y decreasing cross-section diametrer from its top

to its bottom so that the i
-flia~ the medicament chamber 8 j I !
| e er 8 is i like s
- _, ’ snaped like g3
tUNNel supporting an esasier filling of The dosin
11iing of the g recess 18

e A =

[{}

ring formed in the bhot+t

—nrough the dosing op om of tl d
‘ O the medice-
E.

ment chamber

The powder inhaler shown in the drawings solves many technical
285 LECNNi1cal
problems that may occur throughout the 1if Tl

cycle of the powder
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chamber rather than the whol e device. This requires

IW ‘g%}zg‘-” cant reducing product size and cost. 30 JAN 2007
FUrt her ngr e, the desiccant is always seal ed. ThiPET/EP2003/008432
nmeans that the desiccant will still be effective even

if the cover is left open. The desiccant is stored in

the separate seal ed desiccant chanber 9. This reduces

the risk of incorrect assenbl ypsif the desiccant used
i Sang,, C -2s_the nedjcanment. Moreover, the
nlitlﬁtﬁeegr gﬁéoﬁ?é?%@g?ai CONPTT sty HAYE e Teditcamentder in-
hatpanisert® apent hbedesiceat ebai Deri@Lan B8 G oo o oy,
solBaufact ured %gkpg a_2-shot noul ding. This ensures = the
T good seal between’ t hBC neditanelt Chatiierl Sarrd the
~ desi ccant ~chanber 9 at |ow product cost. Finally, the
Th¢ oftv=seal i hy proeosc my dese ansammels pRef=deans 9 cage qeo
sciibdd dhe deyice with the - nme- dicament- or d ’
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i 1h ] : ament - or drug
“which has a very Tow perifdhbi1i tiPaRe réqiates Loontiyudinal
S1dettdte Pro duttisspaceseAsigushow) idhfaiQuna QA
sidd genbrp%stj_g? oedi canent chanmber has a gr adual
decreasing cross°58eYitn Mhetiéles oFf tom idoweton .t on par-
tidukrhottiomssosibat op e nepdicansn hery 8. s.shaped
coldkga funnel supporting an easier filling - ngoofs: The
iy %Iﬂ‘e FosTTy Lg%g§~ 1@2}%&&% e addsi (3§ @ﬁeinithg Erojections
28 fos mectih et odh Oy of £ the nediLa- X er. e .
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YecHairta® problens thatlaypccdon HFoggreutal heol i€ 4 nna-
latyel ecafithen pondgs-3 é AN, 2007 . WO 211111/ 0128111 )
_..PCT/ EP20113/ 11118432 24 inhal er.. TS Pelangnt aRe covex 2
oper at g’ sequent d'dYe tHerpovide rininal aliaber pbsit 00APE kwa rd
to thes ifnmtegmed SevEiich ddithal e the dese o _f th
iné)})(\:/ﬂer_ed medi canment, and cl ose the"%i E“Pejﬁgy g%v‘é?eﬁf
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The covey 2 is gripped by the user and opened. As
al ready de- scribed above, the projections 28 forned 3 JAN 2007
at Wib2w+hsgi t udi nal  sides of the slide 15 (see :
Figure 13) engage with the respective side openi RgEEP2003/008452
31 fornmed at both sides of the cover 2. In par- .
ticular, these side openings 31 are profiled cam
tracks. The coupling between the profiled camtracks
31 and the projections 28 is-“such that opening of the
3° cover 2 c8audes at Keldli deeh5pboi tme oforward fr om i ts.
sufe El icng-posict isan (Ei.gure 6A) to its inha- Slation’  TRtS en-
Corrgjs)siti on. (;Lguré é’B)‘“. Ci kKEAH ¥e PrdPgsitrgtbt tmhethpvete 5 pe-
Tl Ngagses sekle tol icde Le=ADVE fHKOMUELS | ti . .
opdpositiian backward  to i,tg filling posisgpg%gaag}qﬁ{“p?h%\tdlscrEte
is to say, by open--TnglPEfo8Fngichiecsempi=2, Thheesid o suqi-
blescilé chovedisabshanthak! ynel iggar! y with respect to
the casing. In particular, the profi ;i\%d‘ %%ﬁn fPakks 31
whed! exgbapggd.sush that opening of the cover _ Z by a
. predet erm ned fi Fst-8Rgfe, “Fere erappfer dyammiang e of fres
Plaahbolefo8e' # fnonhetscrbesad posihion,does,not actuate
srdhe-gLi dg 1S, That is_the first 30 ng‘t%em%ﬁ:ﬁé"rﬁ slide 13
of the Tcover 2°1'sP8Patko wHerehAof hbthami soBition. Before the
covdr+vénisThemphdtisiyi alcgdes] o oL t e, pow, der_inhal er )
oxal hﬁt epded; to.convey the correct 071 ent ati orPofttfs@lay, for
FuT T her hor 8, "t'he BoupPThg beatweeheteotover shrandAhe 1
shogim dan "115eis‘rsutﬂﬁgkhé&etBﬁl\s'lej}ggm&?a}\; properly noved -
toits inhalation position already a predeterm ned
As ondsangle, prior to the cover 2 being fully
o%g_gﬁe%1§§l ggFS&C%ETTJ? eCTher ¢ sthedefasinmyr e aovsd Ha@ Ehe shape

°f Bs dapbtattop posthion @ksaady Wien,.he cover 2 has
grad08la- OPEPE, DY P00y 1L 2 fange o 55 §S gecpracy of
_there s agal n"~Tred? ptay. SCMerefdire anchenaddse zef thheease of
alrErwies e@nmédimmto:fiﬂﬂgermmuigltit%e Josi gg. recess 18
doshShGOoLgectly Presented to the deaggl ont era of+ation. The
ar rangenent 16 s el 1 FT e o esPedtdpy ersienhakationy, semi-
elléfmipi cavel cxoupt et het ef0,o r eady dQ=d_nhali.n g 5
of RlOr,to-she cover. 2 being fully open (CAn Sge FAg-Ne Snape
angl e 180 1 s Corst et ®d the diameter being three times the
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-3 C.WD 2004/ 012801 JAN 2007 PCT/ EP2093/ 008432 25 as
represen-ing a fully open Position of the cover) . 30 JAN 2007
This280n128Mr €s that the dose will be read r - y Eri or _
to the nmouthpiece 3 be- coning exposed to the usErT/FF003/008432
the user ‘should attenpt a discrete operation of the
powder inhaler, for exanple, There is an audi ble
click indicating that the cover. 2 is fully open. Wen
the cover 2 is closed, there &Pe for exanpl e 45 of

infizkatiopl ayobetooe, avhuré her ot osp, ofLhe gover 2.
cofOyges. the slide 15 fromthe i nhal e- icgo% ir;LgLSC)i%t i oh° t45€ Protec-
the fiF] P hg° prrt?*‘aﬁ?n‘Be%’%’f%S% he8 ‘overe Mdagyglomerator ax-
racgepdet €l§ shosel: {hRL BBy bendp, of Jrgee.play,. for

s Exanple. It shoul d be noted that the pr 0% Iéd céalrﬁdo‘ 15

“%r Atks S ShonS i PRe BravEnes Rreomgr afemy argld A% its

clabseady endh opedakel QR €1 a1 hs, dosing r.ecess 18 has the

. Shape of a dos?ng. curs }A%i ch'is e*s“lgg“nneaa”ttbl%ﬁ Mss&anism

URIHe HedurdeydeFcTypavi tatsondTie fintd g dohe 00SidGd mecha-
ni Wi Qe MExtAbZeq t Be-£ase, Of ., ai {borne ent rai nnent, of
: the formul ation uponci ﬁﬁa atT%‘n.({Qﬁwee PHosihg ey its moved

Ir ey £t &rlPHeHroefFl Bl R nte o i @ven Widsl BbnSeA Ty if the inha-

la®d bi phictal oS T B35z SeLEEQD I 1, & 1 the cross:section
has the shape of the ~ﬁaTéé o gcnn‘eﬁs’lﬂée])r‘ th@,gnhalation

chpafbter=pefng? t i edet ¢minddel etent HurHhirs8nables innai.-
tidhCa ol 08k Cr8Lh L)L Wi N the al rway of the .y
deaocr | omerator ar r%‘ﬁggsfregr}’terafég% LEurt e OFv'si g éapalation
SugBler Pec=ath vedy. a Theoeing waapr ofddre AaRdathe the innailacion
c2heVes HROLEonedy ratjo of . depth to top area also -
i conbi nes_t he Tome%%lav%%% i 7B 1950 A Sarfpse protector
TrQRrapl ol pon Peavihgntthe icont@idiepok: Qi Ng openi ng
the slide 15 is noved fromthe _ filling position to
In thgeifthal 84108, POSLt QM AS 5 as affer the slice 15
_has _reached _?t s i nhal at?%n‘v%o;aljﬁ“lugﬁf FECH5E BF {pheombina~
L powdEe d- - AeF e apBRt e ¢t ¢4 ethd rEichelcdesidgnteeeS$nl8 is geo-
scPinthersl hde,1b is pro- vented fromfalling out by a
protective nenber, S. a C ose

is in

views of the dose

counting sub-assembly 14 already mentioned above. The dose

counti -as 1¢ i i ¥
ting sub-assembly 14 consists of a sub-frame 20 which holds

£ 2 cti inhalati
a flap 21 acting as an inhzlation actuated member,

a2 voke 22

W
0
it
1+
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v
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& coupling member and a drive spring 3 aciing as a
resilient membex. The drive spring 23 drives the dese counting
unit which, 1in the present case, comprises an units wheel 24 and

a2 Tens wheel 26 being coupled by an idler wheel 25. Purthermore

RER~

proZector 12. The uni<s.

mzining in the medicament

A -3 72 ;) " ~ N e =} %A
drive spring 23 may be replaced with a resliient means being

3
g A i -— Tl ey = :
constituted by a plurality of SPring elements or spring parts
==tk —=er

for esxample.:



tector 19. The dose protector 19 is arranged slidi ngli,(U
- MRy8aRlG 2R --he slide 1-5 between a closed position, JAN 2007

and an open position, In its closed position, theET/EP2003/008432

dose Protect-o- i _9 at least com pletely covers the

dosi ng recess 18 when the slide 15 is in the 3 0 JAN

2007 WD 2004/ 012801 PCT/ EP2003/00 u32 26 inhalation

position, while in its open po&i’tion the dose protec-
Int arigl@eexposesq t Re,dasi recess, 18 to the deagcr i

omerator ar-. r_angg?r%gf 6 "End tte TN HESGACDRANMESWS OF the
Yihén PPRE T | Hrehabet sliang idist devhed atd o0 PQSELE OR. , THe .

; . eCL ilnes with
théo&ﬁ;vgfotgqué){né9 oSy rgq:lnd in its _closed position by
“an inhalation of breat i actiME met RaTisrilahi chram |Figure 7a
Tb&deStr iR | her . tiEhmeumhalald on asthated rechas Lo
chRihgm1i $7canstLuct ed such that the dose protector ~Hg-a-Lon
doi s noved fromits’ cl'osed PosiRASIN Sti6isi o€ dhermouthpisce 3
posiEFoR oty id ddeduphas kat ior suehi.en force § _
(cgbhegted by the user in the inhalati %Eg"gﬁéﬁané‘?r arrangement
exceeds a predeter MTedcl e 2spembRer fdre, t he
Thi”nrl?nlng'_‘ti oq _g:::t uat ed rrechanibsm irs1 arrangeld such t hat

BnEyNah: Pitfal it of thectnam 1Breaih 2net . wi.ng .
asbreat B s Gaf, a}g&@gq} the.inhal ation act Sgge@“‘ﬁle%ﬁfﬁi &m well

and cause a novenent trom the2fod€ pPEsector fromits
2 cl osed position to its open position. In the

‘Sfﬁploi‘iﬁvi%&, Hisineahal athemeaeteatredmsachagil dMho ae o
£r68RbESS i O With the dpse protector and the osé - Peth

counting unit is de- scribed iAsdefai At Mgurfe thasandecesses
30 Fi uPE SBISteslv gpet SPecti vae viiewseokot g, d0pse, counting
s1s4b- §1§s_@gbLt¥]eldé@:$%e§glyﬂ. mentioned above. The dose> ¥+th the

counti ng sub-assembdl y~12°cBRELSt $o6F2%d s By fubameoRBact with
thehpékdholds &bk aiyi®t apting 3s am Enbal atiqn,act uat ed
. o L L1O0DL actuated
me ORAREGE asyQke %%nngcg}]ggﬁlgs a_coupling menber and®x
drive spring 2313t ng as"aTPeS| FPemt FerieendThR of the
AT H¥ PvEPSpPENG 323 edrisves & heodosen count i ng,. L#Q'Fg-?x_(mi_ch, ‘

L . : S Llafl ; en the
aridethe present ;case, 1.;:Sc’)rr%lrl ses an units wheel+24" afy ©
a tens whéel 26 béing coup? el byeanstafier Teeeko?e, by charc-
INE RPHErROAE i Ve pRrSnghes deive s85in0r 23 Ariyes_the e
endose cpfronggtg]rrﬁlrg. P.r_The units wheel 24 and FRePY ehde first

wheel 26 display the hufbe? OF do%eSlam21, normally holding

the flap 21 in a first

horizontal position shown in Figure 9, is
= ~ ’

released,

Figure 1 i iiff t i
qure 19 shows different Perspective views of the flap 21 A
ews € r.iar 1. AS

can = =4 = = -
= = 1 - —il= P = -~ 4 —= - il Lo e
T Seer a upp - -

formed which act = e e o
©t5 a5 2 mark being visible through the opening 3

in the mouthpiece 3 whe Tl s i
o) © - wnen the flap 21 is ip i:s first horizonta)

positior, whereby indicats that '
3% +Cating that a dose is ready for inhala-

tion. Furt t il 2 '
n urt hermore, the flap 21 comprises = feature 40 for en

ament waiti ; £t}
gagement with an arm 43 of the yoke 22 Finally, the flap 23
1 -¥Y, the s
also comprises two projections 3% which act as & counterweiaq:
> = Ct as =z terweigh=.
This count erweight balances the Tlap 21 reducing not oniy th
P <. Izduc G C NnLly the

P R B =t - S e I + 3 I
actuation Iorce reguired but also the susceptibilitvyv of the

mechanism +c accidental triggering



mai ning in -he nedicanent chanber E . As a matter of

course, the drive spring 23 may be replaced with a 30 JAN 2007

re¥Q POMII¥BENS being constituted by a plural; _¥c®kposmisss:

spring elenents or spring pa=ts, for exanple JAN 2007 o

WD 2004/ 0] 280] PCT/ EP2003/ 008432 27 In Figure 7A and

Figure 7B partial cross-sectional views of the whole

powder inhaler along different,cross-sectional Iines

with the cover 2 being dosed are shown. In
ASpaPPRRUFAr Fyaumssydr @nrA2li t toandbevsesprihato 3 hess a secong
enbBOUbhRhese 3-Lomrdses the. Lphalation .channel 27

ext endi ng, fromthe upper s%(]:legg “t Rt Pdutthprecdes yoke 22.
F,dg\i\gv\@r:d so as to be coupled to the deaggl onerat or

LAPT EngenBRAP Y & AGHEECI6 Vet vihe dDSi ags SeH-aSSeEH Yhe voke
2213rhEhgokancid opal it ¥rak-the,inpalation actuated

mechanismas well “as the agsrnggéoaﬁ?i%@ UYhitri @ e drive
SPFoI'Povs. * As HB\WPY-n FRrgoremess, t her Biques fof matk avrp 43 1o
dep£6€8%eSh38 Aty pt-h . frant ;corper. portions of the
_slide 15. At (;fﬁe' of these rl%c&é‘éég'%d?n% Briéfa Htged espec-
“1BAYY34PBf - Dite v @1sphEngnas eagages widd dhensligde oo
whiSni f ot sldide 13 L§. d forward. By the Y contact

Wit h thgﬁgl ide 15, the \Fé?véagpﬁ%ﬂg %%’—yﬁ@%r?@ on which the
SSFRREI &Pf ohZactiuathed driwehanirsny £5 tessionedand ¢ rormeq -

sharged,ups AJfinst end.33 of the drive string 23
prrgsts at aDport‘ilg?f] Elggf‘ggﬁg‘f‘?a?%i% wheh e Tqy ioperating
thgpfiPRg 28uhdiing iurs tdivathar ged: sbat @esdheS&f A8 e DY rron the
bofbahIosi BgUR, e drive spring 23 this reset force -

“exerted byt ﬁ’eo I rzgt’ §n’d~3§hg?n%eaom%3evwm@ 243 emich en-
gaghe, f lapt2e, arer malnkdy hotdi ag opbeihd afhdneh R a ki LSt rom
teggggzqgt%ll positign shown in Figure 9, is released. "~ P
Figure 1 Csjﬁovvs di T erént PEPSpettiher vilevis 26f fdraed in the

'frpp‘apezlgi__pﬁgtion of the slide 15 (see Figure 13 and Figure 20)
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3 is deczom-~

he

As already described above, wher the drive spring

pressed and discharged, its end 33 exerts a reset for

Hh
(9]
(1]
ct

on
portion 41 of the flap 21, thereby holding the flap 21

t

in its

first horizontal position, as showr in Figure 9. In “his condi—

. Qs ; 3 k
tion, the dosing protector 19 prevents the vowdered medicament

contained in the dosing recess 18 from being displaced from th
1 > e Zrom =

deagglomerator arrangement 16 (cyclone) if the user blows into
~llT =4 %

the mouthpiec ‘Furtl he £ 1 .
thp e 3. Furthermore, the tlap 21 provides a resistance

.i-C

12 the user blows into the device giving positive

jard by Opening thes cover
» wherepy compressing and charging the drive Spring 23 .

-
joo]
D
t
0
l

set force exertsd by the end 33 of the dri.ve sSpring
I is re_leased, and the flzp 21 can be rotated fr
horizontal position shown in Figure 9 into a second
ing pivoted relative to the first position if there



can be seen, at the upper surface of the flat 2I, a

f 38 is fornmed which acts as a mark bei ng vi si bl
th?’g%/k}“ﬁ“@ﬁ‘a 9 opening a in the nouthpiece 3 mepd,,gggu‘gms?“?
=lap 21 is inits first horizontal position, whereby 432
i ndicating that a dose is ready for inhala- tion.
Furthernore, the flap 21 conprises a - e ' , o atsr 40
for er_- gagement with an arm,43 of the yoke 22 .
1o B rlalllay,._ctrhg flag i 7 _also conprises two projections
39 Whi ch “ac 38 ra 'Courftlermet hhts miwa couMdrarael @8t i ene 4 b
inlzdlaanoees rbie: of Iﬂg,@lit_:sed_:uciggégastipnl the actuation ah
ied Qce required but alsothe s sceptiBi ISP ofint Adgure 9 into
mechani's iPEo Tace ddmal itm i Tgerianglo 3 4 JAN 2002, WO, .
Fid20@4/10128091 R ERAAN3,008432 . 28. As shown in. Figures srem
9 and 21, the drive Spring 23 yas “drseconds emtt 32 of the
YORFhiéh ' FesBdeamed | Stherale st s wiface 148 af,-Lhe yoke,
its22ombirg¥E€oR3 $hows, A perspective view and a srde view °°
of the yoke '22. The yoke 27 WAE &7¢haft - Mhkehpostimnengage-
MENA2 Vet whiehlekerddi e des pridTe 23 igs orouRted, . . - .
theFyptibep PoL e, 0 E,i qyre 25 the arm 43 is depicled and thus
whose u_r eng Zi‘i sTrefaindd ahdsr éréasegnaiespeard movement
tiPFelFgke byt haef bap 12hgaAli drhaty Ieggttggglingi de of .t he o
of yokeywhichoi s opposite to the |ateral si e SUrf ade YRP=r side
on V\A%_Ii ch the second end 326 tRET@PYVEOZPRENGh2Xose protec -
tor, dét sromnhere 'r:éofsaldnpdsatiwhojtgctiitgnogghﬁgispgi a .
sithhikgkeni A6, Al ;i.t S end for operating 'the dos??- This
counting unit which \%/?FFeo&Odé%P’ie%édasaiErFic_Enﬁnltlhe
mn %%tgh%n é)@f&1 t he yoke 22, th;;e extﬁntz a prol ongation
Whi €ty ed-Pgagesctomet hesanerhand, g¥it openi ,
shol@r med ba-the,dose proz.tector 19 and,&\%nh‘[t)%glceo‘t“hoér PR
e g?ngh%gvl%$$%£tsl |'%’2‘5 1 oPed ?H'Pg% CPERING 6t POhiod which
- 1Bitseeh#igubeohdandn FiguLe 20).  As
£rodl egady.desgribed, abgve, when the dri vgé}sp%f%*gngzgof’@wardly
progeggg‘rf rel§sed a; ”d?’scﬁarged?“?;%r%ihgfl T-agie%eroft ﬁha Sose
gsep- ceedn2thartpart concdlaofot headiap 21, thereby
chabol g1 o, thend | 80,21 L 1 LtS. hd AP Ada » sRape’ so
L the wall of the deagglomerator arrange -

ment or ¢ o W]
L Or cyclone 16 when the dose protector 19 is in its cl d
_ r 1 ) 1ts close

Fh

O

position.
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position into its open positi j
2 sSition 7t T i i
D by the yoke 22, the aosing re-
i d
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t

cess 1& of
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slide 13 j * 1 '
de 15 is exposed =o the inside 50 of the cy-—

rt
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clone, and dese ! da
. © of the powdersq medicament contained 1ip the

dosing recess 18 can be inhaled through the Ccyclone and the in

a a Q1 laIlIlel 2 / as weJ_l as Llle mous “p 2Co > 1 Lhe V ons
I4

the drug or the powdere ' T
g X ©recd medicament is entrained into a Swirling

airflow wnhere ths acti ' £
here ths tive pari of t b T '
bart oI the formulatior is disaggre-

Furthermore, since the flap 21 h

-_———

a
horizontal pesitio .
\oriz i T1lon (ges ® To jt
r vSe& rilgure 9) o its second bosition ro-

tate r pivoted ti To £ i
d or pivoted relative +o its t1rst position (see Figures 10



first horizontal position, as shown in Figure 9. I# N 2007

twﬁ"ggﬂgj““ tion, the dosing protector 19 prevents Ph‘éq

p ered nmedi canment contained in the dosing red$S%ErL803/008432

from being di splaced fromthe deappl onerator

arrangenment 16 (cyclone) if the user blows into the

nmout hpi ece 3. Furthernore, the flap 21 provides a

resistance if the user blows3Pnto the device giving
anPasi)t) vend eedbacks sbipchovever. the slide 15 is
" pushed forwar d?bg openi ng th\eL“%c%vlégp“Z, “thetebye: the flap 21
1S Bpre’ethgv ahdl ehar gt ool henadrdwenspti BYiR3ind B I8 side of
thselof-OhSEexest ed by the end. .33 of the drive spring on B
. the flap L_1isre éaé'egt,hén’alatcﬁegfil dp= 29 eapPFrred thereby
IR GEE e friomt i @ sdbsesitas hordw ard Renposhbi Omshowdng -
refdOWe, 9 Lt .2 second. position be- ing pivoted }

rél atclgve to the ﬁ?rggaﬁg’siﬁ'ﬁn if there is a suffi -

.cient_high inhalation suction force effected by the
FLegér 1h $HeYs i ahepat vorw ohaniel  @3sohot beoRowist
=ninhal es. 0 2004/ 012801 3 0 JAN 2007 ~_ .
. PCT/ EP2003/ 008432 %g%]bnn‘t e Iwan r#taBer N filagcprresponc-
ing sonuvede biells Thi desidfecientshoghe bahalatdon farce, .

frgmdis first position. shown.in Figure 9 into its o
"“Second pOS:IB t?bn‘"é%ér\n/\’ﬁf‘lc}f H Qure 8. g%s‘”@&?ﬁb%:rc@l@@ 2 cyclonic
2ixdew fyomifFigue ectOlohy, this omyeaeptoef ihe .l ap ﬁ%in the
dogﬂ’% —@&m43.0f, the  yoke 22 s released. This enabl es"9 =7
) the drive spring 2% 4t T8 YMESEofPresst o, T povwder in-
alers sEeomteendre 3 2n Wik i1 ivhenrgage-  NeNt st h _the, -
'stécﬂts%r al side surface 48 of the yoke 22, and t '\#étc“sg Ehe end

the yoke 22517 ght Py Uit £/ BY t e Yokatilmald upwaddse pro-
Tenpveneht rofpediei yeke. 22 the prolongation 47 extending

fromthe upper side of the yoke 22 is noved forward,
1nther eby; Imyi the dose p ro0.....J - for 19 fromits

el osed posi tllq%n {]’g‘if‘gl? o%%onnaﬂ‘céﬂ’i%h.t%iqéjsﬁ CQEPESNY unit is
SXpeistRhnit et gt e 49 alsramely masnitofb Wi ll. <hD qoce
iniaugg_il,t_;@’ 20 1 B p_gfgpf&éévIeOIV|Ce0v1\£nqL__f_iItlge, glose e protector

the number of doses taken

depicting

count-

(up counter) or, alternatively, the number of doses re
h

maining in

rt
D

container (down counter), comprises the units wheel 24 and

==l

n

ct
D

tens wheel 26 being coupled to one another by
wheel 2 5.

the idler

Figure 22 s} a front view, = p= : :
¢ shows a front view, z perspective view, and 2 reax

V1eéw oI tThe units wheel 24. The units wheel 24 comprises & cen
) = Lol

‘tral opening 54 at which it is rotatably mounﬁed at the dcse
counting sub-assembly 14 inside the .
as shown in Figures 53 and SB,. for example. Rei
designates a2 feature
with the lowar shsll 1

which are printed on the outer surface of the units wheel 24

A —he ~1 = ian 5 -' - = :
along the circumferential direction <hereof and with egqual in-

tervals therebetween. At the outer periphery of the units wnes

24, there are formed teesth 57 for driving the idier



shown. In particular, in Figure 20 the opening 36 i JAN 2007
shYROMIIEZSAI i s i n engagenent with the prol ongatl
ext endi ng downwardly fromthe bottom of the yoke%géE 2003/008432
The front t e 35 of end of the dose protector 19 has a
partial circular or semcircular shape so that it can
formpart of the wall of thedgjg aggl oner at or arrange-
ment or cyclone 16 when the e protector 19 is in

cap (Re Gadssd erlttmeoncasl ntewt be dose upggtseq}ncyojl% ha%msn

oL Mved ; its.Closed positioninto it
open posi tion y t eamydﬁé‘ﬁzlvt ﬁé’p@§§?ngq6?—actemn338 Fi-

‘naky t fa@ smedéba_taf ios e.mpoﬂﬁd ckowhBe1i pei dg 3Q of the cy-

5g Glione, Land 0S " the e powdered nedi cams
cont ai ned crf)osn P é@ggs “ig2gamepé Mahal Bdsi prthection or can-

t“{'ﬁ’rﬁ}udlfp e myeclmme andsthgsi pz; hakation lglanr%el 27_as
by % Sckhe Joythpi ece In the cyclone, the drdg“Bre+ 24 step
owdered: ngdré?ﬁmght apsiphgiaihed }Pnbonassvvxhel E8Y be sas-
“lsalaa‘ﬂnow*wtmemagmhe acti vgepartof -the fo mulation is
cnd _% ..Gated fromthe car rier (se}e1 réfe?éﬁc@rs@rﬁdln% in
4 srmbrédisFRcEcthent paptee hasiheeh=snved. fp@mnkan_
plgt s dshmah@m zonbal cpesition ge-Fipure 9) to it
second position ro- tated or ¢ &éot ed"ér)eﬁrﬁﬁ/l B £BoyE 2
first position (see Figures 10 30 JAN 2007 WO
2004/ 012801 PCT/ EP2003/008432 30 and 111) , the flag
- 38 fornmed at the upper surface of the clap 21 is no
iqwrges vhoibl e trhrougheihes o:p:efmgﬂgcélw {rbgwugggf side Vi

£ Ohe th L ce is the flag 38
T di sappggrgg gEergebygrw F\gr REFhP T nake a‘-@@sewnasi heen there is

foxmgken, Pandadingwotoseets ewtin rerdy.fQr jpbal ation
of atg)aJ @epgﬁ% cEtgyre 17 shows a tog vi ewm#L endboJI r?blr“c‘:lon
h% _assenbl'y. -~ d&pi ct?hﬁ“ 19REE % d@r%@i:oivuheoscynieorieum
w wel | Ragepentionsmbéial CaU rsPOsdss d NG 10§ i de val |
et e Mo ani e

Z,&cée igted ip-Figure 26) which al | ow
P begagsegﬁl ed lgbr T oﬁé’”%‘fwﬁ %Hﬂh‘-’gr Gdulfeen@dmardaelm Chambsr

_“ o )‘ ‘- ~ - -
8 s wdl

during one life cvcle of the powder inhalar ne arly one complex

rotation of the tens wheel

N

is £f T
6 is €rlTacted by the dose counting
unit. Reference numeral

oY
[

Gesignates an end stop with the cas-
. P . . ..

i1ng of the powder inhaler. The ciameter €3 of the tens wheel 2§
: ~ I the te asi 26,
IOr example, may be about 2% mm. Reference numeral

—ailoz

€4 designates

an opening at which the tens wheel 26 is rot tatably mounted
a
at

e 1 b-
the dese counting sub assembly 14, as shown in Figures 52 and

5B, for example. Reference numeral 65 designates a featurs which

p_rovides a L_h-_'ust—beari ng sur o S ith the cas ) ar
T ace wai > th ing £ the ]
1 (@] Nz powder
i r . - : i
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©4 which is located on the casing of the powdaer inhaler
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airfloww thin the cyclone, and projections 53 for 90 4 _
%&HQH%MF dosi ng sub-assenbly within the |ower ¥V JAN 2007

shel "1 of the powder in- haler. Furthernore, inPCT/EP2003/008432

Figure 17 there is also depicted the end stop 37 for

t he prol ongation 47 of the yoke 22 and the dose pro-

tector 19, respectively. In the follow ng, the

functionality of the dose counténg unit is explained

a comdehaidiosald eady smenianed, abgve, the dose count -
ing unit, being provided for cgouf?llt |%n“g YHeSntingel ot with s

tSh5s8 MY Revirees) nombe tee nats wehy, whB8: 26 ts visio
bleurheb wfn dasesJLMiNi;Ng L0 . 1 he container (down ) B
counter) , co rpirses “t he lCJ)r;irI]r%“sf‘1 Teel 24 °4Rd SPRé! tengi the
PORAeE -7 ey ssoupliedre ¢> Gue anatar)hychhe EE56T compina-
<ion oWheR)r:2 S+ Fi-qure 22 _shows a front view, a
per spective vi eV\ll, g’angégr%ér HREW S0P Tt RESURREES Wiieekl 24 and
the,teffhe ifitls Athasisizdatenpr sesraspehdihal n@REN NYr9drses re-

mad@hiWbi el idnd S Jatatably unted at the dose counting
sub- ésserrblny 14qlc')LrTS| dg t REFBS ‘of 1PRé L powderthe outer pe-

T1lPRRAY ePI adisshioms wheElgakes tharand s5E1 shoko exasml %

. ) . . Projection
coReteggnce 15l designates a feature which provi‘des
a thr u%f- ﬁea%:%r?g%s%urqf‘ﬁcgdﬁﬁ it fE1PoREPISRRIPN 165, there are

NOREFe? eReE diugnirsisdesmgaates oriliens +whigh-are . - P
reRG Phed ond he auter surface of the units wheel °Jg FCe of the
~along the “ci'r cunt er'éfit PAPI R ¢eP=%6r covehereot wmds wheel 24
*iwichh mggdlcamentt ehwabs-t ber ebehpeens Al the 21111(# & ers are

"  phek L tree units wheel 24, there ar Or e
Vltggge)fﬁ g?)gfocl)l%fpdfc?lm RG=ThBIi 41 8F hheellopsr gizeBl QL,JAMereby in-

digeong WOo2604/ @52801hPETLERP21103/ 98432, can be.
di&%ﬁ&ﬁ‘;—frﬁ% he rear view of the uni tégéheg%naoﬂufg, +h the me-
these” ~'Se “relf B? Gre formed dianetrically opposed
to each other. Fi- nally, on the back of the units .
Flgheel 249 shiseise aaperdpevei teethew5Es Wah & h; @8- RRUent s o
1qi BtOseagagerent with, the projection or car, - .

cn it is rotatably mounted
on the sub-frame 20 of the dose counting sub-assembly 14 as
shown in Figﬁres 5A and 5B, for example. Furthermore, +the idier
-wheel 25 has half-width teeth 70 which engage with the drive )
teeth 57 on the back of the units wheel 24. Furthermore, the
idler wheel 25 comprises full Width teeth 71 which lock against
the units wheel 24. When the units wheel 24 is set to num’r.)c;c
"17-%8" (reference numeral 56 in Figure 22) .
back of the units wheel 2¢ Fit betweean the full—w.idth
of the idler wheel 25. When the units wheel 24 is

“0”, however, the teeth 57 i ] 1
SV=L, The Teeth 5/ engage with the half-wid:th

As has ba=en explained above, the coupling between ti

wheel 24 and the tens whsel 26 is such +that aftar

1eel gach ten step-
wilse rotations of the units wheel 24 the Tens wheel 26 35 ro-
t&-e0 Dby one step, thereby increasing the combination of tens

and hundreds numbers on the outer surfiace of the units wheel 24

+ 1 I — I e = -
It should be notsd that Flgure 5A shows a situation in which no



tilever 45 of the yoke 22 so as to drive the u;_vvheel3[] JAN 2007
24w® RRN012RAY step upon conpletion of an inhalati op%T/Emmmmmy
Process. As can be eas- ily seen fromFigure 22, the -
drive teeth 58 each are inclined in the

circunferential direction of the units wheel 24. For

exam ple, the dianmeter 59 of the units wheel 24 nmay

be - about 20 nm - Figure 23 sHows a rear view, a
nURSRS e offi Ve evivewtandieehir ot ahewnofc dhe hens wheel
£ 1B tthgeotg)ae%llinof the tens wheel 26, there i's “fofhed’isibie
693 pllurality-o Teet’h %62 AT YT rdimiflerlentsiialce the projection

iafecthiconensf whize 1t @Fs cobeals 26,2 T_J@%% h 62 are _
ur‘%rtisv%ew the jdler wheel 25. Refer n'céet%ﬁlh‘nélﬁlﬁﬁbﬁoo* he
" desi gnat es i sSi AF EetROMTRIE Pradvarte mediicumeat thgnper ¢
1st g pheel 26 when the nedi canent chanber 8 is enoty,

that is the tens wheel 26 is constructed such that
osdyisngone Life cycle of. thegcjpovvde;r inhaler nearly one
Scon'pSI et e r%tDéDSrTOnw(S‘fant'ﬁ’é‘et enShideli 26 dtetefif sebed Y hori —
zophe ldgsestopntingonulit it Befserepge Jauner, 61 L
prgecgisgn%e%gn gn SL?,Q with the cas- i‘ﬁgl%éf “Phe powdutalation

i nhal ef .~ The “Gramét er<63SEF tHest éngukedl) 26thef@ke 22 is
sléganplve romay cbecabeut:i HE Reference Reference nuner al
-84 (designat es gg ggeni ng at whi gﬁl t“he‘fl?ersig Rb| % qase pro-

rot at abl v nDOSEEd=4°™ 1the cdesedcoentitngnsub- assesdly posi-
tidbd,. &mrshewnorkn Bygunes SA-and; 2B, for. exanple. - ,
.pReference nuneral 65 designates a faatare Wich-he yoke 22,

pr ovi-deSTa°FhPastabear PHgTs dbf afetiet hokbezzasd ng of siightly
movke pawdewisknBabgl. thUrihennpre. reference nuneral 66 o
ozdesignates a feature —whi ch_pr%vﬁaésoa tHY BT X bedidivigg tooth 58
“surfal& WPt HPERe ¥oweP ahebP bandgr eher encexdrumy ale 6% +p.
cadesiigratesst ha-peeihphgly-0f the opepning 64 which is i
5l ogat ggl ogﬁthe casi ngeof t he Eg%ég‘iﬁhﬁ?e?flv(&] GH@e tooth

outer “SufFatePBI thePerE=Watebn26f therenare fIMdT®8,s ang «pe
tephwowtketuns-hbereakial oy oms of nunbers 68. These two -

rows of nunbers display orientation. and hundreds
ashUnbers_in_correct in each case 3 0 WO 2(1111/0128(11

JAN ;égﬁigPtﬁ?EPf%%BY@%%4%QOBEQ the cover 2 of the powder in-

haliex ith i c i [ T1

1 . With the closing of the cover Z, the slide 15 is movad
backward from its inhalation position <o its filling
means of the coupling between the projections 2

and the profiied cam tracks 31 of the cover

)

A . 1 i i . | ] i : ]

s shown in Figure 12, this backward movement of the sij
causes a counter clockwiss rotation (2s regards the
picted in Figure 12) of the yoke 22

of the yoke 22 is moved i i i 1 :
e 22 ed Together w = ] 5 1
gether with “he slide 15 backward. The

counter clockwise rotatior of the yoke 22 is supported bv
drive spring 23 which is 2llowed to be d
pressed upon backward movemenz of the slids

counter ckwise rota+j oF = ; -
clockwiss rotation of <he yoke 22, the
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a conbination of a units nunber of the units wheel 24
with a tens nunber and a hundreds nunber of the te JAN 2007
wh LS Visi- ble through the opening 4 fornmed I'n
tthIl g’\ﬁg?%ﬁell 1 of the powder inhaler (see Fi gbff BEP2003/008432
1, for exanple). Each such conbina- ti on of '
hori zontally adjacent nunbers O the units wheel 24
and the tens wheel 26 designates a correspondi ng
number of doses re- mainina i {he medi canent chanber
pi&cdd nal Fypguate tie outieh pesulkrhenyq et -£he: tensnahgelor o
a 26, t_rl?[e is also formed a projection 69. Along the
°Padi ai*tdi reetiioh RS pr GeEREsn e 69hichet® w¥®iblwo througn
theersantchundi-edsr rwEarsfHorgmed 100 the qufer. surfac
e

I

of the tens wheel 26, and this project-ion 69 covers oo

Ehen S Ut T8 WiedlS 29T cathé imedPcarsnrnoRaberh 8tiiar it does
no€NMatkosHeh dinatn e uniers e rhshbhe thr dNe en
openi n% 4 of the | ower shqlsl S’1, tﬁer ebg Fﬁ-wdél;g%#i]n”gam“m
ch fe busétut Hdte MhEken 9incogese aleraibyi hgkém bhemeuser.
di canent chanber any nore. Figure 24 shows a
Fupenspeetieve sirem afnd heddber Jpheel .25, The idler o
wheel 25 has a shaft 72 at which it is rlgt'a%%‘b%ge are moved
Pagdum®ed it thel Bis-ar RS iz0- oot ieedesd 3dund iTige drive
sp¥ith@ssent ged s £15how i qures ;24 and: SR, for-, . . .
, ,exanPI e. Furthernore, the idllér V\heél'szggﬁlag&“al tLIS- posi-
- TR £ LR P eeth FAPUAE dR)enddge ohivt heshettng viehe tidetd 38.
Mo &Ferd, he backs ofsithe -unit s-whe 4, Furthernore, ‘the .

i dl er wheel 25 corrlpri ses 1Tfultl V\/I%Jgt S féeth ﬂaj\?\%i}?:é#dt by the
SNHRFERFa 3t LEhehids wittdeltn24 fToiitemet he whitlise wiesl 2.
Thefs | StiRel i 01 USRS I i8f ¢lgnge puneral .56 in . .

_ Figure 22), the teeth 57 “on thé_:Ies ack Bf‘aflﬁ%“:fﬁﬁ'{]sm'“o LS
injHeet! 22 Fitiprtawa. the full-width teeth 71 of the
i dl er wheel 25. Wien the units wheel 24 is set to
ANBHIREf ad~Bantlgyeydiocidied el 2f.cr9age with the .. e
hal f-wi dth teeth 70. As has been exp?aigngd %%o%féé“t%‘emay be
PRoupt i Y het eI (i t3 USfifedlo 24 apdethect enstanual over-
rideeb: 264 sisughathel Afteh LAGR cnaBh <8l eRp: W | e e the
rotations of the units wheel 24 the tens PRs3| 995 gnable the
U3t tatEd<bytBRediepil tHhe aripy der @8 Rglehee generate a sur-
£ Combhnald08= 0f nt R - &l Iundr.eds nunhers on the outer. .
surface of the units wheel 24, It sgglﬁlagabgo%o e atee mecnas
N34t =Fi gure 5A shows a situation in which no 3 0 JAN
2007

On completely closing the cover 2, there will be an audible

N
w

]

click signzlling that the cover is closed. Preferably, the pow-

der inhalexr will require the cover 2 to be completely closed to

function correctly.

Finally, the deagglomsrator arrangement 16 (cyclone) of thes pow-
dexr inhaler should be briefly discussed

The purpcse oI This deagglomerator arrangament is tc D“-:ociu-;D
Clearly defined turbulences within the inhalation channsl 27 so

as to pulverize agglomerations of the medicament. B

ing airflow within the deagglom=zrator arrangement 1



WD 2004/ 012801 PCT/ EP2003/ 008432 33 nunbers of the 30
uniwe 2vhiaetso24 and the tens wheel 26 are visible ' JAN 2007
t hrough the opening 4 of the lower shell 1, since RGIEEP2003/008432
projection, 69 of the tens wheel 26 covers the
respective nunber o f the -units wheel 24 so as to
indi cate that the nmedi canent chanber 8 is enpte. As
described above, when the flap’21 is rotated fromits
PeRsr P z@ﬁtabr:yﬂgﬁlgmsuﬁldmsggg¢§§a§ggoggoﬂo§ﬁé|§g1pective
ca4p9p-an inhalation process initiated by the user (see
Figure 11) , the _ yoke 22 is slightly rotated
_ clockwise (in Figure 11) so that the dose pro- tector
+019* 5 capved threpmisiaoy lohesedoposirt-kAR=hont t §; ORED 1ggéht in-

veBEQBn-cEH5£ %ﬁﬂp%gicggtthisjglockmﬁse rotation of the

yoke 22, " the proj ecti onBF ~ciAnf¥BGEF 188! ofottve: yulember, at
L<B2%| gnal seb sitiaphiiey 1ymouadenk ogkvhse Bo00 LS b ouciec o
exhock gagﬁggtgﬂﬁtge+ngxtigrlvg tooth 58 of the uhi t%

wheel 2 0 as 16 bfli‘nﬁ*thﬁltﬁi eRenflagodborndrathel powdered me-

dicamenkevere 4bunto ergagepeat-Mi th the L espectiv drive
git0810-198,. Up to this oi nt, no ac?:iLﬁﬁi%ﬁLﬁfufﬁeln the lon-
TUNT T8 Wheet =24 “ARGERB"N PénshahEertes temwakernpl ae@era 1
stafitenrential ahicodzabiae olsel+ 6L 0sL8, 1 qver. 2 of the _
taQ?%U%L in=, haler. Wth the glosina %%mT‘ﬁ COVeP*3MPife can be
SEi de™ T8 T59Moved? bAERWAP dOF r oFi Tess | Thalatd @ gure 17.
. position to its filling position by neans of the .
Ncadplicagr betheenttrhecproj €€t + ROSG2S 4 lide 15 .
whgggFige BLQfEH?d cam tracks 31 of t?é?%é%%?%& ASTERERRED T,
in Fgure 122 tKi 8°backiaf tChe ehenthofusdpe shi dewdibr innal-
e rgas edescriobrtiet ncboakyes o of 8t on, { ards the
ox igmhgg-“{ndELguqe.lz of the yoke Zééﬁg%%ggrﬁﬁéngs' will b
%roToﬁgailon“ﬁ “of "Yhe*yokene® to Homew t26genheriwith 27, ro-
speheigkilde 1 o backward. The counter clockw se
rotation of the yoke 22 is supported by the drive
FighFinNge23 yich s, al lowed to be discharged and decom
. %ressea upon bgc mgrganbvéﬁ%ﬂﬁprﬁL%YﬁaWﬂﬁwd@flﬂheDwea@g&onera-
OthtSraggmmr Bl dbpckuhse sotdddony ofo the eke 22, the
thga@;gggy§&=§gtoﬁlgg?gotatgq_counter cléckmﬁséfgtﬁ%?%%vnent'
al so rotating the unftgMenRt Dbeing constructed to produce a
Very strong cyclonic flow within the desagglomerator

[42)

arrangement

S C - .
resulting in & very strong velocity gradient. It is to .be noted
g . -De 2

N A . s .
that Figure 26 is z schematic view TO explain the design and ti
Dia.n the de he

key fzatures of the cyclone according

=Yeha 3} E P Fong 3 . L

ment, bDut Figure 26 does not show the cyclone exactlvy 2s it 1is
T

implemented in tl ] rii ler
plemented in the above described powaer inhaler. The imp]emern

Tation of the cyclone in “he powder inhaler,

taksn from Figure 4 or Fiqure

-
/

|

igures 26, the deagglomerator arr

As can be tzken from
. rrangemen:

€ ha

m

an opremning in i<s bottom which disembogues into a vortey
. -—':, m i~ - 1 N -~ . S
chamber 72. The vortex Chamber 73 is designed substan*-'iaﬁy rc

tationally symmetrical. 1In addition, there are two air-inlet
= - [

conduits 75 which direct

4]

1r supstantially cangentially into tne

vortex chambex 73. BAs ¢ be £ T i :
S an be seen Irom Figure 26, air iniet win-



wheel 2L co'unter cl ockwi se b v one stens, (as regardasﬂ
thooViueingiay 3 O VD 2004/ 012801 JAN 2007 pcTEP2
PCT/ EP2003/ 11118 t3? 34 picted in Figure 12) whi & -
results in decreasing the nunber of doses left in the
medi canment chanber 8, which is visible through the
opening fear of the lower shel|l 1. Ps a matter of
course, the dose counting unPt® can al so be arranged
dovauctt tdhat fdreaes n note diyspd Aysthes Sndzerf deses et cop-
4 remgjning in the nedi canent chanber 8, but the nunber
Gt dos e Sty KB ByS TR uSer .0 Ut ermmemelst conduits
75 SACes the soke L2 wneythe driversprim, 23 Are mved, {0t
back into =heir- initial positions, the end 33 of the
CORfIYNE Shr i TRE 2RI gRICTH f P APt Wadled miembesr 72, in gen-
erdiorizontal 41754 posi -ctéon fas showyd nihigure 12) - . -
_ thereby reset__ti‘_n%he fla 38.  Mor eover,'ﬂlln“ t“% gT Flgure 26,
Lh&T] vat 13Bh, ¥Ry oke 2718 gai AhhelrPHy arive of the vortex
chafgagenentoof dfs af M43 mth the featyre 40 of the r the
=lap 21. Thus, the whole poV\déengT ncﬁa'IILeqmeht;hs' SESHng £or the
SURR-ahs?eryedl PeHEEy €8 mp@icamenpomid irtragaim. inAnotshen the
loRgMant 30e associ aledoniif,the flag 38 is that it nay. i
?be_ pushed gown by f(iengers (?)f, }éf g%oe]%“sf‘o AP Teof Pacf ™ PaT-
Lleuppnuathoventled dédof st Abignhal atdsomldct uat ethe longitudinal
ofechansi Jhi s, ywoyld. enabl e the ,user to take the
““dose i% it%e User i s nggpabﬁl‘%mlt)b‘ g%:%e?r}ﬂ RSB fFiarenthis
lofgicedipe brdent1pl agkuat eIt heatnhabsdd oncractdiatiest 74 nas a
-_Qﬁ‘-—:‘ i s e onpl. Ly_closing the cover V2, L .
Sultg%(:ere WQTT@b%_anu%\%aingrgggc Pek € gnalT i Hf AT tHethis cir-
cutaverrfssctioseton Prefippabhy]l lehetipaw-tiderdidihaler ofi the -
11 b€puULr e couer; 2. ta-be conpletel y closed to
¥ unct o%&g%?rgc%ygnﬂgﬁa?ﬁ/, g‘gﬁg“}de%rgﬁﬁ?‘%‘rmr Gtor
.arrangenent 16 (cyclone) of the pow der inhaler
Fighoal d7 behBrFed | §TaFscassedonThevimw poSeiod ddiigglomerator ar-
dsagahonerator aksangenent, Lsprogyce .cl early .defined
Iatﬁr bul'ences within the | nﬁa%a?rﬁgg%ﬁ%lnn% = V}s[nd“‘"éélofa‘zon'
tapliyverr2ESagyF oleeaticaasloherhtoneai campentenByl @ hed the vor-
t §Wbﬁlafnblagg7§| ri"é e\éﬁttlt&le@ 715 h ] ge lro (=) rwat-'-onr' ] £ —e D
earrangerrent' is, ?ﬁ%’e activ nZOg%%lz 01 0" SaN200FuT S 27

could be regarded as a bottom view of the deagglomerator ar-

rangement 16 as well.

- . e ~ N - - 74 3o . — 7
In Figurs 27, the vortex chamber “J and the circular outlet 74,

which disembogues inito the inhalation channel 27, are depicted.

Although the horizontal cross-—seciion of the base section of the

vortex chamber 73 has a substantially elliptical shape, ““he .
cress—section of the base section of the vortesy champer 73 can

also be defined by an imaginary circle which can be lzid inside

“he base secition 0of the vortex chamber

o . . :
/3 on a horizontal plane

intersscting both air inlet conduits 75 such that the circumfsr—

ence or periphery of this circle just touches ths inside sur-

.
faces of both side walls 78 at places which are diameiricallv
opposed to one another without extending beyond the side walls

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



P. CT/ EP2003/ 11118432' 3"5 part of the formulation i§0 JAN 2007

d‘jv%alggjﬂflgg,tled fromthe respective carrier . In .
principle the deaggl omerator arrangement of the PCT/EP2003/008432

present in- vention conprises a rotationally

symetrica' vortex: chanber, at |east one

substantially tangential air inlet, and an outlet or

exit for outputting the air wxh the deaagl oner at ed
po paaddtel £tk M5 r di CaAMBNGe fhe Oouf ket being spaced from :
. the %r inlet in the lon- gi % AP ARTSP BiERS (h BE Side-
S1he Vortse Thfiderai The emeral okl uetUrg10f ddiRinics 75 gioo
emisSieRgg | OIS alil -@f £ang towy - 0L exangl‘e, can be :
ptaken fromFigure 6A TFigure 6E; "Fi-§uf €9%A2 &hd Wisgwespective

AT, T Hdlitd oiRPitredtvitet ur eaotrbhe1 degogle ymnaAlen vt

re BEFANYEMR M- Wi ch is generally not restricted to
t he usage i n powder Cl|tlw‘n‘ha°r = érSfEESdék“@rFBé@ID@Erﬁ zlong the cir-

CUITOHTEEIS orf wilteh ‘thmsebaverdeawrngs, will be expl ai ned
in detail by reference to Figure 26 and Figure 27, re-
StisPeed I8l sifd gure, 26 shows _a schematic perspective
. vi ew of the deaggl orrer:}-“ tOFTHY F ahgen®ht Sy clbese) circle 77
ha Sactor'dintg 436 a imiehesmeed @nbock n@BL gg1 bherator eZfect of the

cy Seaggl angr at o, Arr angenent bei ng constructed to
\ T m?‘y*chﬁ‘F&F%wiwr% HiqpP tmell, the fiow

produce a very st ong
TS Sfeugjirdratiore arirging@rernthe Eeskét i Rghd N B eLY 4strong.
toyelDgdd )y gladient. 1t is to be noted that Figure 5”'6"‘_
s a schemat i c vi ewto &Xpfarm t he® d&igh zesditheg &eyy in a
- Hatidreeveimerite oy dene et dg o e rred .
rarﬁj@[@if Jgent, but Figure 26 doe(ggnot sﬁvﬁ%@%%f%h%“ ar-

exactly as it is inplemented | n the above descri bed

powder inhaler. The inplenen- tation of the cyclone in
Comnrehrnmdete isthalisrs dforcrexaephest Saros he,. he %9&%9“ cow
rarddanmf Qw64 . Figyre, 17.. As can be taken FPanpyrorator ar-

Fi gures 26, the deaag| oS &F B ATy ofl Bhhagewdite and
th S B lHG Y 1 tt§19b@ntqimmi\mmdawdiéﬁ’g)gggée%ngtigeatl\{y&oer&inx

ch =a@Wers Tro, Thevartex chanber 73 is designed
subst anti al | y‘r o0- °© Ty gogg S=rlclency of the device can be

obtained if the diameter d is between

d is

; j - ® mm and 10 mm, preferably
mm S g £°8

:

l_l.

For ex T i Flow
xample, if d is 6 mm, a flow rate -of 30 1l/min. at a pressu
_ tn.atc bres Ire

of 4 kPa can b

[

obtained. The cyclionic flow inside t

e The vortex

Ch b o [ : = . S ay
amber 73 is of good quality. Nevertheless, the reguired in-

Crease 1in the width of the ajr inlets or i

_ n the outlet diameter
to allow a higher t t flow L -
gher target flow rats= (for example 60 1/min a* 4

=} J . !
kPa) would presumably result in =a degradation of the aquality of
d T = claT ks

the lone : 1S Dbec £l id
cycione. This is because the dimensions of the air inlets or
of the tlet o 1 i one i
The outlet would bs too large 1in comparison te the dimensions

f <the main section of the cycione,

(@]

that is the dimensions of

+
[

F

1= vorte:x chambe

e
[

Therefore, it may b

(]

recommendable to use =z larger diameter g of

n

s W el —~S
tne “base” circle £ Very compact design of the cyclone 16

~]

<]

and, in addition e al - : . -
! 1, the above-ment ionad target flow rate in ths



tationally syrnnetrical. In addition, there are two _
air inlet conduits 75 which direct air substantiall y’iU JAN 2007.
togemyiiaklly into the vortex chanber 73. As canp®Erprn03/008432
seen fromFigure 26, air inlet wwin 3 0 JAN 2007 -
2004/ 012801 PCT/ EP2003/ 00432 36 doors 76 are fornmed
in the upper surface of the air inlet con- duits 75
whi ch for exanple cover 8C of 4she air inlet conduits
oI5 so;ag tQ enable entry of air fromabove into the
207 Phl &P orHdupts475P2 ThRn baseoktetnen iof thize (YaREeXy .o of
‘thehardee 73,4 A 06R- seral, has,.an el Liptical .
.Crosszsection. Agﬂdegi g{]e“ Tn"%ﬁ%ﬁr%‘z [Tt p@LESFsdapmeters d
°*outt et PFE<"T GrifEdsi i/t He nppeleandtof filthefOBE@% i 1 cant im-
provaidats/3.: the eyblel. /4. bei ng spaced fromthe

opening for the “supply of the powdered tdiccareatband’3 over
“PpotraFf a3l Sesachiehed wongi ¢ udiantcaxial @i RECt QD or o
tnofatd@ey¥art ex chagher (73. In.par- ticular, the outlet

74 is aFi gng)cj clgagigi gflyo?sol?'%é‘? onyi § RiH&Fr2gepmbatiiment of
thaG%c $PnEhd bvort ex chamber 73 and extends along this

| ongi tudi nal central axis. In particular, the outlet
AsTdedrascaq swbstgntiabty gifcylar cross-section, the

di anet er of tjh?itgﬁéi“r?/bu%’r %J“r%% f%r%ﬁa}téﬁ BeFAggement or cy-
clahalt BraERgAding dpanketerendbodheset -hdd RheCAkr inlets ae-
si6h&sSwseat e of Lhe. v te.xrcjh er 73, Figure 27

, gh_ows agglr ogs-s‘ég%TBhE éva}le‘w TheeYedgrorner Beor air
1njets r dhgemPOUULngatT o dane erovt & acree@ddonal - pL AL inoeq ai

. . . = ge ia-

me¥hi &y hor béglg-sega%y r|lcntaers1_:et§:ts t he deaggl oner at or

arrangeient 16 and the VOIT-tex THamrsiersely have & width or
2 fedpReervery d/Fhekyi evowtepiret Robnire i 0lRg 427 copl dobe. .
78r§&ag.g§giﬂ% aphottomyvj ew of the deaggl omer at or ar- - We-=S

rangement 16 as Well. Th ﬁog’EéLel"ﬁ,“t Heé FoF bexvehaarernamber
137nandnt feféilicnl mniouthat Wakve ahidty diagseUDOIUESs ..

e

H

exhftia t heyLnhalatjon. ¢ nel 27, are de-~z)icred.
Al'r houah the ﬁéri“galn? gﬁqﬁaé’ss@asv&ﬁ O iGENERR BAsk 6 mm, for

exg@ett on of the vortex chanber 73 has a sunstan-dally
e i ptical shape, the cress-section of the base.

Thestd 88-0Lheryor Lex; -qhanber .73 can _al so be defined

] bg an i magi nar)r/ circle which can be9%¥9G PRt #er atrangement
®bhSeS Wt FHRTOR Fhepvoriex schmnhercZ3 cenade hos | ZANal cons re

ispb@nént Atgnsecti ng,hoth ail i ,nle't conduits 75 suer

.. that the cif cunf=_- enJ(:]len%JorDOp'ehriablhe 65F ¢hiRed reglce por-

TlPREOF oEE‘ﬁe§lFHeW$h€$ d& ,swemnnects <he outer wall oI ons ai:

NI R = 3o - H ' = =
inlet 75 with the inner surface 0f the opposing side wall 7

o

ot

the vortex ci r 73 at c ' thi g
tex cnamber 73 at a place where this side wall 78 sipter-

sects with tj} ot g her z- : ;
1th ©The respective other air inlet. As can be seen fr

0

m

Figure 27, <this applies to both Outer peripneral portions of The
¢ [ L the

vVorce¥ chamber 73 and to both air inlets/air inle+ conduits 7

(@]

14
Tespectively. The side walls of the air inlet conduits 75 ars
concentric to the side walls 78 of the vortex chamber 73. How
'~ = i - w
ever, thes semicircular or arched {curved) wall portions 79 of

he et e - .
the vortex chamber 73 ars non—concentric relative to the inte
LA -t - <= = L=

"

rior of tThe vortex chamber 73, i.e. the “base” circle 77. Thi
e ci 7. is
COnNtributes to & very effective deagglomsration within the vozr

tex chamber 73.



faces of both side walls 78 at places which are 30 JAN 2007

di g)ezt)f'_i cally opposed to one anot her w thout

ext endi iy **Beyond the side wall's of the vortex pcrEpaesmmiss

chanmber 73. In particular, these dianetrically OD 3 D B

JAN 2007 WD 2004/012801 PCT/ EP2003/ 00843 37 posed

pl aces of the side walls 7 8 are those places of the

side- walls 78 where both airzenlets of. the air inlet
‘ThEoRdyj L. di s- ernhogue into the vortex chanber 73.
TthQI’ZTng%‘J%fn?”ﬁne Tespédtive / "Pasere degagoéoirserator arran
megepprt ercvwhd B deft ed |d:a- i.gned \ r _

) RIMh a5l o %'qhggbgéﬁﬁgd-' mm,

exgﬁﬁﬁff— Quf%aJc 7.7 . The air inlets are
along the ct™23@Fu® EPeRe o2 thetasasie! toier ahet 727 .cv1 i nder
exSeudies have stowlidat -t kgdiameter d of this "base'
d%%}HLQLg ?7{% Wit an inmportant influerdce or the—Y Na&s a circular
lamete; ; ; kle VoS it el + : ~f
et o ot ern el g Lo SR« e T Lo, § 051 ot anpe 2o cnan-
. too rlgh., On the other hand, it - Yohe di A8t &Py Sentioned
Yot tar gend%e 14.0Woresionancs i toe smel {nnesulding:: . 7
mapnby éxt:Auddh e BPRQYV of. the efficiency of the I
thdeag’gl onmer ator ar- ranggen%%tovféi.“ (ES‘rrpFé‘ﬁ’é?l%il\Fetﬂrough which
St ytt S 0fRMRF gedrethy devihe deagghka@BESs Ob8khese wing
. . -hese ows.
rangenment 16 in terns of the flow resistance of the
Figevesemnd 2dherqualct ¥Lef, the _cyclonic flow effected
apknside the vortex chanmber 73%§%§\%v“f:ﬁétv"av*/%i“’y Gobattom view
SUefti tPRACYbf 1@ GEVPESVeanthencohtai BaBodf bR of & Gosing
sudh aseésld 13 dretvweslql -mn,and 10 _nm noreferabl 6 i
asfOMS d 8 nm LFor\AE)xarrp]lre,— ?E“d‘i sarégloﬁﬁfn% fPowfatevention.
at¥ of° M 'mRat canpréssur @ obmbrkPascamdes ehahRedy ..
haihey catcleani i Hil-aw icgggggsggg.vgrtzx:_ chgn‘oer 73 1s 0 T
bm{gogd uality' . Neverthel ess the r &§iPed is-medéaseenn chan-
“the vidtth "6 45hé Catrpeniiausoor betinghel sutd et adiANBLE! o re oro.
vided, tﬁﬁléwﬁd}ilggggigarggg f_clig\(v.ratgF(I or exanple 60 - PF

= v ing he dosing recess of

/lq < . -
th\_ Sliqge = —-l - i ‘ ~ - ' . 14
4 . 1 4 H i .()l t)y V i y

Again, the desiccant chamber ¢ is separated from the medicament
r “he medicamen

chamber 8 by a permeable membrane 10.

.The dosing -a Dly T thi
©sing sub-assembly 13 of +his embodiment comprises = deag-

lomerator arr t c imi
g c0f arrangement (cyclone) 16 similar to that described

above. Prom Fi e DBC 3 IR . .
gure 28C, the wall portions 79 being non-

concentric to the inter: i ; :
=4 —er It - i :
or diameter of the vortex chamber 73 are

evident. ~ther igur
viden Furthermore, Figure 28C also shows the Tangential ai
. = Jential X

inlet conduits 75.

pS rega_ds tne dOS_Ilg SL'lb aSSEI[LD__y or k lg ure _.: 8
e
14
5 2 v - 4 -
erence can -b\-« aae - Lhe abO -~ d‘_Sv__D.__O 1 OZL chne IOXx ,.gO_L ¢}
ranreae =Y e 1 (@] = ve S ohs [ T e I
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“the r&85B&et FUS &fr 1

kPa) woul d presumably result in a decTrada tion of the
quality of the cyclone. This is because the '

di mensions of the air inlets or of the outlet vvoulg0 JAN 2007
be zoo large in conparison to the dinmensions o the

mai n section of the cyc.Lone,4®hat is the di nensions

of the vortex. chanbe,. - J . Therefore, it may be
recomendabl e to use a | argenadipganmeter d of the

"base" circle 77. A very conpact design of the cyclone

16 and, in add, tion, the above-nentioned tar get

ilow pgwhBrt ARLA1Q - JANZRQE dwo 2004/ 012801
PCT/ EP2003/ 008432 38 Trange of %60 1/nin at g k_Pa can

be -obearaedaiherhd 7di &wet ertomdof a thevddes® " med I €dlent ,

77 is_i .range_08 mm. Larger. di aneters d of the
"pase” @F%g sha7RGERe (|1e5§d *i%o"-lfrlj?rt%éjr“sli%ilfﬁf%w (18),

i m proeemenesiy maellrow 1mat terihd RedHe
chanbggFZS over _.that which can gégachievég¥%%%¥é§a% a

di ame d4"2 BORMt1PRer éfomdllich Hdedidamsiner receds nfi8) is
IS coRngi der a Preferr [ t. of the
cycl one 1gge§§@§§p¥éﬁgd%ﬁh%)fgﬁ?gyég?q¥ﬁ% container (7) so
deaggkentpaber fadiedgerem aordone off At Howdeosdimndiica-
to thhgngnbodinent.hﬁ§ two air inlets as- signed with

PREZ (CORRASS A0 Bdtth véi ¥ch | Hietdpsing
diSenb@gdbﬁg(ﬂBb0i%hQnV%ﬂﬁ@&d@ﬁ%ﬂwybHﬂ%ﬁiﬁhﬁggéﬁh dchannel

dia- netrically opposed to one another and preferably
, havé2?)a @Rdth or a diameter of d/5. I's shown in

Fi gur gs;26+8 24, (Bhe sl . Ils 78 separating the .
air inlet coggﬁi%s<9% F%&%gfﬁéwgﬁ¥?¥5Plc %ﬁk&ﬂ w%%%(ﬁﬂf inha-
in a fekhiet wheohedny 2faveEorarnamd imadiitsh 0f2 0. M8 the

for ééanplg. The si de mg#ls 78 may have a thickness
of 0.B8°RM °f oF "CeRQNPIEE SITHE LGS Se @aGridinest riyrttlree dos-

of thengdeaggbererakor -ar LraRISRRNAL, rdeSursleh, fhat - a
respective semcircle or arc 79,Idﬁ%£e centre<l§k;%ﬂ$n the

t he dM&RBEERICHAABELE rd SHotlts dinr tihel étrshadra thiadrh eyl tion,

por - EbQPﬁcggrEQSdskqetﬁ%kls 78, connects the outer
wal | of one air

- a protective member (19) is provided 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} .
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inlet 75 with the inner surface of the opposing side
wall - 78 of the vortex chanber 73 at a place where
this side wall | 78 inter- sects with the Yesoecti V&0 JAN 2007
other a--'r inlet. As can be seen from Figure 27,
this applies to both outer i 4ler Pe--rp al portions of
r the vortex chanber 73 and to both air inlets/a =
i nl etPoeoteini i shileespecbiuehy. tb Elalhe1e side e walls
of the air inlet conduits -73 are concentric to the
si de WA TRC7BEbFCEheRvEOREE): chanber 71-3. How ever,
the semd chowdabar i8ha h d., ] ortlons 79
of the v%rtex chanb2$97gg§?ggn%§ goﬁ%@htr c reIéFifbcover
tg t he2) neeing| sptatabhy voppéﬁd Chardher c&3ing e1)t h® that
"base{, gi 77o, This n s to a very o
effeiglgeé%tga Z2he?§tpog§ %ﬁ ﬁ%Vﬁgnvér ged position,
chanber Wi8ich3if dé&bEBOEheVﬁbZQQﬁhgk%SQ% and an open po-
PCT/EP2003/008432 39 The structure shown in Flgure 57
of th&" dedyyl BPnBRAEBr 1t- PFRAGES KBt Meuthpdlesse (316
may be extruded over a height of 7. 7 mmf or
exanpl e. The inhal ation channel 27, that is the outl et
Tyl i rRrerdeexirail Ay #eonrdhegcipcalaimont | et 7L,
Pref eriabl y-has, egl{g ?ﬁ di aneter of 0.75d and may

e v

be exiruded oh op O ortex chant- ber73 over a

helgh¢h©fc8§1n@](ﬁorcempﬁpb@s dhgiabeye- q@ﬂ&bqn%qs 1 ing a
i nl et mnndom1 coverin of the air in!

_ condu%%p?%r7% ?Sb@fegbﬁuaéddévéd memﬂﬁﬁ@emmoleda in the

t he chamne h t nt into. the
devi ce fro%f?%eq?ggegmﬂ%ﬁggg g?ﬁ o%ﬁ%ﬂmi % %@? SgRber of

28B aﬁ@SQ%CDéhbnﬁappedspedtmuelvaammtabEQhQO&bﬂd@@d by a

.and p.Vview, res ti of anot her enbodi nment
of a o%?n%ount ”%3%5ﬁ%| ¥§§¥5f *a powder i nhal er

according t c) the inventlon.

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 (i8) 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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As can be seen, the container 7 conprises a nedicanent
chanmber 8 having an elliptical cross-sectior:. |nside

t he nedi canment cham ber 8, side walls 80 tapering &0 JAN 2007
bei ng sl anted downward are pro- vided, thereby

facilitating the filling of tHA@ dosing recess of the

slide, when it is in its tilling position, by gravity.

Agai npotilerdesheqant schafRame ds éﬁﬂﬁﬁﬁ%ed fromthe

medi caprent  chanmber 8 by a perneabl'e menbrane 10. . The

dosi ng"8GBCASEemSISy 113 thRt hi s enbodi ment conprises a

deag- tgkoprk 1 LR t cl.one) 16 simlar. to ,
t hat gesc?i‘%gg%%bal%ove. gggl% Fflgé/r §98CE RHaie@ptlity which

porti dAsdiéferend frioei ngiatoref CONEENL € tKe th6ntainer (7)
interg C dianet%r of .the vortex chanber 73 are
Eo g

evi deRt “VEGFt Rarhsre, G- oBe bl s (S heor the me-

t angedt tamheaitr chiaflbetr gendy s : I st he

dosing iub-assenbly oquPgure £§F§é§ﬁ%?§%9?£€ ?%?-pOWder 1n-
erenceé®c8h-be nade to the above description of the
foregoing drawings. 3 0 JAN 2007 40. Cdainms 1

Powder inhal er, conprising: a container (7) for

&t or i Rgwdepowwlbréd rnedicoanmy tb claa et eri ng menber

15 ' dosi 18), th teri b
(15) SOFHOCHET&abro Betagen & 1111ing position, in

whi chthbemdesirag 11 egeshe( L) rmeibid! @l tmithan. ..
openi ng of the container (7) SO asrg%M%gH§$lﬁ¥§Pvﬁ?tﬁlff“r"

a dos8nbf frRB BbAderdd anwdilda o) ttentcorarddiredr (7) between

i nhal gt LEA..pesi.t L,QN,: | ich the dosin recess (18)
S | TR weth oS I B Charftel SAY Fa1 Gritent

a nouthpinbee ((8) bebnghbnduﬁﬁmdé(Bﬁiﬂﬂé\%éJHéﬁnaﬁﬂﬁﬁkr
| ati on channel (27) for enabling inhalation of the 15~
dose of the powdered nedi canent contained in the dos-

gng rB@ﬁéér(iﬁhaQErtB%c6§3§55nQdm%ﬁ%Tﬁ %1%& c‘glﬁ f
' 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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nmetering nenber (15) is in the inhalation position,
characterized in that a protective nenber (19) is

provi ded between the ne- 20 tering nenber (15) and 8HBeJAN 2007
i nhal ati on channel (27), the protective nmenber (19)

bei ng noveabl e between a closgd position, in which

the protective nenber (19) at |east covers the dosing

i b .15) when th
e g i IR 9, QRIS Pk B o emnes

t her ebyl pr eventi ngh¢ héi poider edsiredncanent contai ned
in the dosing recess (18) from entering into the
i nhal ati on channel (27) and an open position, in

viti ch Hdweigr oigedioe aBRYeR 1 649) d over .the.
dosi ng recess (18), therebyleépogi%g§tﬁgg38gdggﬁﬁ&s >-10,
reces<RHCRer ¥3d i Whatketon channel (27) so as to

enabl e {nhal #f L one of éﬁsnggeéggnéggegowdefed

medi canent cont ai ned in d e§SOPEgFecsipn diame-
JAN 2007 wiiih Powdiesllynbakeeagesordbdthe ¢bal Wrline me-
charaq&erized iébt at the powder inhaler conprises a

casi ng m et t?zghﬁepﬁﬁtpﬁtafabhy medpledena cham-
the casdng (1) so that 5 the cover (2) is noveable

between a closed position, in which it covers the

nmout hpi ece (3), and an open po- sition, in which it

eXPos s, - plece (3)..3. Powder inhaler '
accordinén?b clé#%%%,acéigd%ﬂgr 2t BPY z2808°i Aft hBE PReceding
casiimgs (1) conprises a window (4) for displaying a
nunber_.of dases of the powdered nedi canent left in the

cont ai T CAS T2 Hhvithgt ielen i nhal ed, the nunber of

doses tafe thhe powder gdwedi nt _being.counted by a 15
dose counting uni (24-26)?§§F £8m§e?g%§ﬁagging $18aiRq1y
accor dapaty &g tweoemrtivd af il Bingchas 8€i 6] 288 WHich the

that t : [ 1 riLses an qpening (5) for
displég%ﬁgﬂff%gggﬁ%r§P¥E8§a§ﬁ6mﬁnaoﬁin9h@Pﬁﬁéégobfthée con-
powderted me (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 su;h 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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di canent contained in the dosing recess (18) of the

nmetering nenber (15) is ready for inhalation, or has

al ready been inhaled. 25 S. Powder inhal er accordi n§0 JAN 2007
to any one of the preceding clains, characterized in.

that the container (7) conprié%% a medi canment chanber

(8) for storing the powdered nedi canent and an

i nt egridle B alesigoambehanme) (9) cbapb1SOHNE R cover (2)
desi ccanty gtg% desi ccant. chanber (9) being separate

from the fedita FEMIRhanber CPEFIhy 24 Feupesbltde metering
menbr aren(ek0) (1) 0cd Ahb 2007 r o2 i nhal.er,

accor di to claimb5s, _charactesﬁgeggﬁﬁgt a?Q%ﬁglon to the
per neadl & fdnftame 10y omaswhiper mdalsiihiot v hehicelveri §2)
differ : ft container (7) 5
betmeﬁﬁﬁ?p% %%ﬁ%ﬁ%ﬁ%@%énﬁgs)(gf 8P Veheé I8 the inha-
di camelitt ictrameri (i8)n and tihe ouLsidg pbstheopowder in-

hal er. 7. Powder inhaler according to claim6, 10
characterized in that the material of the perneable

rténforaimﬁzd(e]cO)irir&lCHrffancoﬁdﬁn%rQH‘ Lhat o 4a wall of
the container (7) between either the desi écant

chambé3EGr G it48s editdmtent chanber (8) and the

out si 4de,cOf, Q@ngg [ ler, 15 8. .Powder inhaler
accordiﬁbcfﬁﬁgfaln16.%¢ c é?%???etgﬁéchngpféd(Pﬁ) and the

that tdeeetrhi Chnessnofi dde pesyeabl enBenPeanenli@) nkSwith re-
swallegsthan % wal | of the container (7) betwéen ei-

20 thér e deSilccant chanber (9). or the medicament

cham ber (8) and the outside of the powder inhaler. 9.
Powder_inhal er according to any one of clainms 5-8,

¢iar adCEPrZed nihe lsrate 2B st g t be oeslimanept chanber

(8) ang the desiceant 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 16,

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) i1s 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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chanmber (9) are sealed by a sealing neans (11, 12).

10. Powder inhaler according to any one of clainms 5-9, -
characterized in that 30 the nmedi canent chanber (8) 3¢ JAN 2007
has in its bottoma dosing opening through which the

dose of the powdered nedica- néht is filled into the

dosi ng recess (18) of the netering nenber (15) by

gravi tynafatbermetar ingcpgRrber 30 JAN 2007 43 tering

menber §15) by gravity if the metering menber (15) is

in thetff Prﬁaeg%mﬂm@@. rahgePevidero dathiadre) assAifg of the
to anyc of »¢l ai -10 characterized in that

t he nediggfrer(}t‘z?c%ggrggrgpfgsjsh § GTcAdE s &t imatadidame-up to
ter whikbuygradlatkrypmdeneeases sy ¢pd;l f.,the ne

di canment chanber to the bottomo _thggﬁ%gﬁggﬁ%h Thark (2
ber. 10 12. Powder inhal er according to any one of the
p2@ceddavgie £| BhREB1 < 6hAE cp.zed i hat th terin

menber (15) is a slide gg%%hél iggi %E&yonfso g@é‘r}rﬂﬁ T4-10,
bet vee & $¢ 71 78§ posthadn, in which the dosing

recesstid a, dosin eni ng of the con- tainer
(7), and ?%%é$% g?a?gbﬁg%%s?EFoW?%Fﬁl%ﬁiEﬁmpﬁé (d8si mgd the

recesscq¢usy facessasutnhahati eﬂeOR%@ieE}Qn%f m{é%er (15)
I nhaler

inhalg%égé change ,éZ?l. 20 13. Powder

accordi ng o cHAF nt balatharapesitied phrehaly theredeter-
sl i de nfilfd i Sost dbAY! YmGPY. e.in_a_horizont al _
direction such that themdogﬁggkrggegg“(fgyer(?60§Fé@r to

25 unddl® tHVeosi Ay bpeng nfudl vt bpeaont ai ner (7) if
the slide (15) is in the filling position, while the
dos- ing recess (18) is |located under the inhalation

Gpen- Aanglenf itrtteaiahad edd s shapgel §27) hf . the slide

(15) . .
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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is
acc

in the inhal ation position. 30 14. Powder inhaler
ording to any one of clains 2-4, characterized in

that 3 0 JAN 2007 44 the netering nenber (15) is 30 JAN 2007

cou

(2)
fil

pled to the cover (2) such that opening the cover
causes the nmetering nenb® (15) to nove fromthe
ling position to the inhalation position, while

cl osingathereoveed(2) bngauses the netering nenber

(15)

fil

to move fromthe inha- lation position to the
| i Hge pBsprRpbAr 25, thewders inshaiver (dd0oridi rdpbdur three

clai m i4.. eharacheni ged.ha Lhat 10 the Gaupl ing

bet ween the netering nmenber P8 E ehe

over (2)

conprises projections (28) engaging with re- cesses

sid

(28)

20
16,

acc
met

ope
of

1)._16.
%iaza%?ﬁ??feﬂn

Powder _i nhal er according to claim 15, 15
ﬁﬁl?ﬁaFcFﬁédF@§e§§é§n03PPeaﬁé'ﬁ@ﬁﬂﬂf%ﬂeding
e susfmees of the cover (2), while the projections
are formed at sides of the netering nenber (15).
17ChFeRgepr i pRAl eR- Absdrding to claim 15 or claim

' ' hat_th 31).
hapet || B o bf £ B EhmC PPRARS = oV eRORIR Tk the me-

ordengng omanygeonel6f ebaip¥s sk4- bh oped@ng so as to en-

charac%grized in that the coupling between the

er PiY° nBHDEF S (25) TSR4IREY POVERTED) Mesliwetenthatn the

ni ngn @ at henCceMEhnE?) (Whthin redetermi.ned range
rotat]onal movement of the" cgée?h%zﬁkﬁﬁﬁ%qQN?em cr (135

cl osedopbaiii bhrehghhéheovpenidy 36 tdoesenota stauss it he

met
pos
2éh

27.

ering nmenber (15) to nove from the filling
ition to the inhalation position. 19. Powder

al eowaeeot flhaQekOackairfi 18, t3 QndANNR0QE 42 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.

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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characterized in that the predeterm ned range of

rotati onal novenent of the cover (2) corresponds to

an angle of rotation up to about 30 fromthe cIosQﬁUJAsz"
position of the cover (2). 5 20. Powder inhaler

according to any one of claim714-19, characterized

in that the coupling between the netering nmenber (15)

and tha1aeaver dhdecyetaat (dhe Metering meaber, oo
(15) 10 reaches the inhalation position al ready

pr edePer1 tioned o dthet i mTaindroyesent oof thegﬁbyg&agglng the
rior over .(2 elng fully open. . Powder
Fnha|§%%§€%2?8%n§‘”%&E%a€ﬁébo?o ?%X%h FaRt BPpzedoppd posi-

‘that thenpredether migied goiat { @pal novenent of the

cover (2), at which the netering nenber (15) reaches
the in- halation position, corresponds to an angl e of

[ - he
0ot at befdedf 11hRAG 16V el d2)419f aP&U% Gz L3p from t
cl osed poEe 25 sition 5? thé’c ver % 22" powder

i nhal EPagaesediingd dnamhadne of the preceding clains,

chara ri; in.that 25 the dosing recess (18) is a
dosinghguﬁiﬁg&ﬁﬁdog 3%%ﬂﬁt§%um?W% T1&21023tspaulibap being
i nhal et vaceondi b@tweed aima 22 rsehgsact 854 28dq PLihlcong
30 the dosing cup (18) has a semni-elliptical cross-
secti BRS134%Dpowder i nhal er according to claim 22 or
claim23, 3 0 JAN 2007 46 characterized in that the
di aneter of the dosing cup (18) is about three tines
?Re dEpwHeof inheldasiangcoui (d&o &L 2bn zl?g),wder i nhal er

[ cl ai s,
accorghggagge%g e%ne o%hgqe precedi ng

in
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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characterized in that the powder inhaler conprises a

waste bin, and the nme- tering nmenber (15) conprises,an
opening so as to en- 10 abl e excess or residuary 30 JAN 2007
powder ed nedi canment in the inhalation channel (27) or.

on the nmetering nmenber (15) €8 fall through the

opening into the waste bin. 26. Powder inhaler

accor duagetiomanyeone 2af) the g eeeed ng i Lt
characterized in that the powder inha %%éc%%%rfgﬁgta%OSltlon

i nhal BPi bR SaLGRPEd PafecHaT S (21- 28)abet hon coupt 86h force

to th [ r 9 uch that, if the
exPERHEGR \e%e??gi;ea%geztgéll%e h‘éar_]]c‘Il

protective nenber Osed position,
the inhal ati on actuated necha- nism (21, 23) causes

e tective nber (19). to nove into the open
%Qsi f?g“r%g?gffl \a{ﬁhgﬁﬁa 26 8ﬁ)d§ﬁt& i%vclf%ir%@%ei ngp

ef fectedrbytartisen exceeds a predetermned value. 25
27. Powder inhaler according to claim 26,
char atP&r i 2Ba L EfH loRaR athia Hath alehiam st (2t e28) comprises a

mechagj : [ i-nhal a-_-t.ion actuated nmenber

(21) BTG v EShrE baden R0 21 pati  ond Ghep aruated
secondepbsit i(8h) thoe thrhalratiart i actiaiied: ender {12d)resi1-
beingigogpled to 5§ﬁ rotective nenber (19) such

that, TF-t REFBS; ¢ PTHA%atd O ERd Qi ohd reepling member

exceedpng.the predeternined value, the in 3 0 JAN 2007
47 hal ati on actuated nenber (21) is noved fromthe
first position to the second position, thereby

[ - ti 0y} 19), t. f th
Focca pasr - PRENEE =FReTRRAY sbsitiaom Sze.  Powder

I nhal enaagcoedingdt anclaiam 27, characterized in that

t he i@halatioT,actuated menber (21) is a flap being
he 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
s member (15) frém 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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pi vot abl e between the first position and the second

10 position. 29. Powder inhaler according to claim?28,
characterized in that the first positionis a 30 JAN 2007
hori zontal position of the is flap (21) while the

second position is a position4piv- oted relative to

the horizontal position by a rota- tional novenent of

the flkap akeund «an faot [ Powd .

i nhal er _accor di ng tgﬁgﬁyponép%fh%%a?ﬁs %@ ggrtlon 733) which
char a8Péfisz éde ﬂqﬂﬂﬂaquﬂ@|aﬂﬂu&m¢dwmemb®ateﬂl) in its first

nmecha G C ri ses resilient ans
belngg?égglééeé%%n gm%bﬁéﬁ% 1T PR Fref g?]nbsn%hﬁ@barged
(15) fandmrbﬂeafﬂelsl ithg HoSiall oM ¢ 26t bdeed nrl?@rh@éf Of21) when

position an ﬂ allomed to discharge wupon a
movenshf &F St &aRG rfemberi§ 159nfiemed ey the metering
i nhal atkeBrpQsistion to the filling position, the re-

silient neans (23) being arranged such that the resil-
i ent neans (23) holds the inhalation actuated nenber

2 f t S|t|on i.f the resilient. neans
§@ ( %ZWB |scﬁgr%§3 a\M% Cr&iife TRATY &S Hedns? ¥p3)31-34,

releasberatherunhalahlanaactuated menber (21) if the
resilj ns is tensioned, so as to allow the

i nhal aﬁﬁoﬁoae 40§ FRNPSE07 2 48 iua etbhenber (21) to

be noved fromits first position to its-second

osition by an inhalation suction force exceeding the
SﬁedeP@Wﬁ?ﬁedn@aﬂ@e asc®rdiPonder dmhales Ccordimng 30-35,

cl ai har acteri z in that the inhalation

actugk g %%g gnzgﬁl El%géf conprises a coupling
nmenberhé22pupoupli gnile 1Pl ald onact yat g [

(21) to the protective nenber (19), the re 4? r$¥Q%%nh 1d by

means P?B}nﬁé#ﬁélﬁpr&ﬁééétéﬁiWHWKEUUMZMMJrmﬁﬂnhe inhalation
(22) . 232uaPewWdgkrbahal gn jageord Q:t(%f%s pggitlon,

ing released by a movement of the inhalation actuated

and be-

member (21) from its first position to its second po-

sition.

37. Powder inhaler according to any one of claims 31-36,
characterized-iﬁ 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



characterized in that 15 the resilient nmeans (23) has

a prolonged end (34) which cones into contact with

the netering nenber (15) upon novenent of the 30 JAN 2007
nmetering nenber (15) fromthe filling position to the

i nhal ati on position, thereby S0ensioning the resilient

nmeans (23). 20 33. Powder inhaler according to claim

32, eharaghanihzedn Rdhat | her, (15)

conpri ses at Ieastnoﬁgtpggggg%l(ggﬁhfggng§p2f§ﬁ 17 optranged

end ofUfhetheteri Agveswebsr 025 W(HES)coudla y ckaged ens) frop

(34) : - esi |Lient .neans 23) com ng into contact

Wit h ?heﬁﬁzggéé bﬁg)ﬂt&fmt & ﬁ&bte)éﬂ rﬁ’gj’%f&rf‘t%? ¥ mnlpeenabled

novenkéft tbé bhe MEBer g theeMep 161 ofdn@m h@ZFg)iv\bié' ng._
owder

position tg Ehe inhal a- tion position. 30 34.
i nhal eF2aECoPdi AgTmPEaRY tord dfheclidingsl aB81-88,actuated member

characperi zedmi pekhat 3+0 007 . 49 the resilient,
means (23) has an endrpgr %é#t%% Sthitdh SRS thRsition.

i nhal ati on actuated nenber (21) in its first position

en S]] means (,23) i s discharged and
?gieaéggd%ﬁei#%%g%gt?Sﬁoﬁgfﬁgté& fBdbene( 2f) adlpemss 31-38,

the resataentrieadsif28hats tensioned by the netering

nenbeé %éSé. §5. Powder inhal er according to any one
of cl AfFEC2YPRANY RREPSEL dPi2eGoMPItisgs BOprvd ongation (47)

coupl éR@Ga efitR2hnl §p8 e. . Powder .i nhal er
accordi%g@?ggan§ onenofpcpgﬁﬁs(g%?BgPrm@ﬁaﬁébt Rgptective
i n thagmpae ¢dBpling menber (22) has an arm (43) being

held by 15 the inhalation actuated nenber (21), if

the inhalation actuated nmenber (21) is inits first

posi tPonde andnhe: ek NgcEBLaagd LBY 8 ARveRENt Of the

i nhal ati on actuated
characterized in that

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
.cauS¢s.the prolongation (47) of the coupling member
(22) to abdt against an edge .of the ldngitudinal open-
ing (29) thereby'moving the coupling member (22) back

into its initial position.

41. Powder inhaler according to any ohe 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-
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menber (21) fromits first position to its second po-
sition. 20 37. Powder inhaler according to any one of-
clains 31-36, characterized in that the reS|I|ent30 ' -
means (23) has an end portion (32) rest- ing at the JAN 2007
coupl i ng menber (22) such thablupon ten 25 sioning of

the resilient neans (23) the coupling nem ber (22) is

bi asednyo (MpVe £f LAW @dud | BhnPOSELI PNy i
protectlve menber (19) is in the cl osedth%og?ﬁghggl §actu

an en@tpsTemBRr il thhﬁ1#ﬂmﬂ?ﬁofec$tvposnenb&r Q&Qle the
s ca RO t Siti Powder
ot R by o cIamet: "Rl the pierindnde) L7

i nhal er accordln to cla
30 JAT\EZ@OEalElelmealdﬂmaltaidQmerﬁlﬁiéJ_UatEﬁ Meghani $PLy second
(21-23) arran 'that a novenent of the

coupl ﬁBertg§2PaF m3%ﬁ1§hﬁ¥¢9w %ﬁ%%@@bhngowaﬁther the
end passtal on Itﬁeogb)kd‘?ﬂ%@' %diéarﬁ%ﬁbaé&é 48 8

coupl i ng nmenber is re s |lease y a novenen%noghe dos-
t he |hﬁ%IéFF8ﬁSadﬂ§ét@§ fdrebare t €2 g fmembét s (15 sis ready
posi tikgp tAnhiscsgpond position. 39. Powder inhaler
according to any one of claims 31-38, characterized

in that 10 the coupllng menber (22) conprises a

éolopg %lon |ng with an opening (39)

or med” YR hep F Fﬁc? ¢ rdﬁ’é’fﬂ)é’ro (3r9) .oy, o Powkdeims 27-41,

i nhal enapgeoedi pggt 9nckai 39, is characterized in
that the prolongation (47) of the coupling nenber (22)

in  afbet i—@halétNQVeabltjdaalercanmmamsanl crgé 23di D@l arranged

open- farned i.n the netering nenber
(?5) sa?%nég?%s SnéPPug fra OTHi LA i @ﬁﬁ%ﬁ@%ﬁﬁ the-23)

pro 2blbokgati noveAéhtobzt &alé:q:&miﬂe’tgcﬂﬁ‘en%émé@f (8" £ron
freel ane in the | ongitudi nal opening (29)
neter¥%§ losed position-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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nénber (15)'fron1an initial position to an end posi -

tion, while a novenent of the nmetering nenber (15)

fromthe inhalation position to the filling positioBg JaN 2007
25 ca.uses.the prolongation (47) of the coupling

menber (22) to abut agai nst a@ edge of the

| ongi tudi nal open- ing (29) thereby noving the

edupl PegdERMERa022) RaTeqil Y O dtS ifhthal position.

30 41. Pomder_thaIeF accof&ﬂ%g %dé%%gﬁo%g’of cl ai s

27- 40ChagpgEgetieiozda ithatthat the inhal ati on actuat ed

menber (2 onprises a _mark (38) ich is visible
througﬁgaébg%e%%#§§ 9 AT 02 §ARP LOBIMPEISERga fur-
(1) othemewpeeder(Ziehaleamg fcdhsr éahabathon,gst y-at ed
menber £21% is in its first position, mhilewthe ngrg gear
(38) PETABESTFSI I & Y hr Sligh tetpeniingel Speihy eheo num-

i nhal Btirea aet walked RIS (7L i S ML ond s .
position, the mark (38) thereby ﬂ%dvg%ééﬁg%g ethetPEhgasing
dose 6f)the powdered nedicament contained in the dos-

ing recess (18) of the netering nenber (15) is ready

for inhalation. 10 42. Powder inhal er according to any

¢he oPoedlarminBZi4lt, acehauacierigzed diythat the

i nhal ati on actyated nechani sm (21-23) is arranged

such tRaf2Fh8TLARA & SRakct uat ed mechani sm (21- 23)

bl ocksha fR¥ement ,of t I |.ve er (19). from

15 the cl osed poéitVonQﬁo%f%%%%%gﬁigggrféﬁné+?g%?ﬁﬁng dif-
user thBrews pmtierishefnuathpitecte (&) . tHS. nRWEETof doses, the
i nhal or,di,ng .t ny one of the preceding clains,
chara@ﬁ%??%eégﬁh @ﬁgt%fdngh@ﬁﬁﬂﬂﬁﬁdi?ﬂﬁﬂeﬁh%ﬁnqwiQQGh case
a_doseheonthbBg smeehamies iheled4s 26)4 COMM | 19, %e nuber

of doses of the powdered nedicaﬁ%dt rgmg%%¢1 %?F??ﬁg adja-
cont afRBF [9) OBF RAPILAGT lBeen viisd led, thitheuglosthe window (4)

countgggtﬁgcgggkﬁglQ%Q-ZG) be- ing arranged such that
it is activated after ‘conple 25 tion of an inhalation
process.
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) beiﬂg‘proVided'for diéplaying 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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44. Powder inhaler according to claim43,

characterized in that the dose counting nechani sm

(24-26) conprises a wheel 30 -(24) -being nunbere

one side facing a window (4) of a casing (1) of tRd JAN 2007
powder inhaler and being stepw3Xse rotated wth each

i nhal ation process. 3 0 JAN 2007 52 45. Povvder

i nhal eta i e top; ragterized.in that _

t he dose ?gﬁtl ng nec%éﬁr:)@lééﬁ gg% cghp |§8 13'1f Grrection
t her Whedlhq 28)° G hieprolp? Bd t 0 the wheel by a gear

5 arrangenent (25), the further wheel being also num
bered on one side facing the wi ndow (4) of the casing

¢2). Z6wdRowderhd thalsicaetongi pg £ Cbﬁé”b§5
charac erized in that the wheels (24 y are%?%&s 4é 48,

for dFSBFAVITRF e Werdht orders of rmgnltude of the

nunbek nhef dqlg%e ng arranged
such ttrwlat in ezjcohdrg%sne eﬁﬁﬁﬁgeri%fQELeQ%QEF§n@?ﬁ such

26) béhag poéMﬁﬁﬁQKM%FﬂiW&EnbntOfOBEeaﬂQEQGEoﬁﬁgln mecha-
of the casing (1). ﬂ

visib h oual he W
Povvdengl n aI errb6t dcor dlbﬁgo%é Al &f nths dese| apwnasng mechanism

char adéri2ged Has tdain 24 theaf ugt pegoubeel «(
conprisses two rows of numbers (68) %Iong |tg§% powdered me-

ci r cutFEPBRTICalIC N e bl bioed Fomsa bher nubensvé68) ready

bei ngppeavitded for displaying a different order of

magni t ude of the nunber of doses. 25 48. Powder

i nhal er according to any one of clainms 45-47,

ara rlzed that the further wheel has a .

gpéj egh%on (éé])h elﬁreﬁ(ﬁcﬁgd;rrkﬁnt?t%nbm@ plerdphimy, 44-49,

t he pehpeatiteri(:69) ikeivpgrar- ranged such that it

covers a portion of the wheel (24) 30 at a position

f aci n§PEhEORIEN FEWN(E4) D et ciasi ngR {49 6) ) i 16 sti®lloBed to the

mnneﬁe%@%&nﬁon{ém%rs %f tshl.lecr\xl\'hghel (Eé)lsalngctlvated 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

. Ccharacterized 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) sé as to

rotate the wheel (24) by one step.

52. Powder inhaler according to claim 51,
characterized in that.
the projectionv(ASLjis moved to a next drive tooth

(58) of the wheel {24) and brought into engagement
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no nunbers of the further wheel (26) are visible

t hrough the wi ndow (4), the further wheel (26) being 3

0 JAN 2007 . 53 not provided with nunbers (68) in a )
radial direction of the projection (69). 49. Powddf JAN 2007

inhal er according to any one gfg clains 44-48, 5

characterized in that the dose counting nmechani sm

(24-2 is arr.anged such that further activation of
the_d%&gékﬁﬁlqn %%éﬂ%ye%?§ﬁ1?g4§§%)CPEp%F88k@GmPﬁr (22)

the dossowcimtingr IBCheds 581 0h28026) BAg paunted that. -
In

~all doses of the powdered ne 10 di canent contai ned

the coft@idt (4)) nalethe readylingenemaren.(280. rRowdeng the
i nhal g orgj n y | Aj 44- 49 .
heCICOr £ | %%g?ﬁ@ s@ﬁﬁé g%oﬁ Iﬁb%meﬂa oL fhei cpupling

characterized in t Is t se countl

(24- 2@)enizexolifd edftant hes ertiepbnit tenbeackld) suehinitial

that it js activated by a novenent of the netering '
P

menbe Tom the inhala- tion position to the

filling position. 20 51. Powder inhaler according to

| aim44 and claim 31, characterized in that the
el P(Oz“ffeﬁ S SR IR BT prarataty o driwéaim 52,

teet h {th)a &l ONG, & Cif €rential direction thereof,
and the coupling nmenber (22) of the inhalation act-i

25 vateariherharhsml2de 233econmpbé selsad projreliaAtid8) in the

whi ch, with each inhalation process, is brought into

engagé%gﬁuqﬁﬁﬁFQﬁﬁﬁ féﬁ?%pﬁf?geo eel® (B8Flss24s 68 as to

rot at efddiel mheed rf{Admddyr ope ehe rg’f)eétgonp‘?wg?r oﬁ tthe cou-
a

i nhal er_. according to claim51, characterized 1nt

t he priYjEtd iHWes) (33) neved theadnexe deevb (660 h

(58) of the wheel (24) and brought into engagenent 3 0
JAN 2007 54 therewith upon novenment of the coupling
eberPq®Br inhaler according to any one oi 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 is placed in the inhalation channel

(27) .

56. Powder inhaler according to any one of the preceding
claims,
}characteriied;in-that
a‘manuél overriaé mechahigm (38) ‘is prbvided for manu-

ally actuating the protective member (1%9) so as to
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froman initial position to an end position, the pro-
jection (45) of the coupling nmenber (22) rotating the

wheel (24) by one step upon novenent of the coupligg 3 _
menber (22) fromits end position back to its initpdl JAN 2007
position. 53. Powder inhaler agcording to claimb51 or
claimb52, characterized in that 10 each of the drive

t eet hm¢58) thaspanbtierelivRaticdbd N (e  €idsunt er ent _
direction of the wheel (24) so as to facilitatgp$ééﬁ pos:

novenkhPRof Ot RBEpPBRECPOSA H(i48). of the cou- pling

menber (22) over the drive teeth (58). 15 54. Powder

i nhal er according to any one of the preceding clains,
elar aBeedizednhalemat coe dimat ent iole imerd®rad Vnv Sone of

arran : e teri.ng .. menber slidingly noveable
betmeggg%ﬁg %Foéggoﬁogﬁtﬁgn 20 and the open position.

55. Pomdescteahabed ascending to any one of the

precedjng clains, characterized in that 25 a one-way
valvetbg BRAERY PHetKe denRaldErgFithigfhelis (RMvidsd for
Powdeg s r Wale! of th recedin .

cl ai ns, 3%§%2a?§g?gﬁg?§dtﬁ% t aaqgﬂﬁﬁﬁha<§%§h5$$1ﬂ55%anlsm
mechah£dn¥fB8) is provided for manu- ally actuating

the protective nenber (19) so as to 3 0 JAN 2007 55

nove the protective nenber (19) fromthe cl osed posi-

bBon powtibe OPRA1PESHLCORAi®E tROWHES dihalerc: 4 ]
according to claimb56 and anévone of 5 clgfﬁ% %%935?6' 37

or 51288 CtRiPadlerized in that the manual override

nechagﬁ§gg&§§}igédpggvkﬂgg for manually actuating the
i nhal ati on actuated nechani sm

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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(21-23). 10 58. Powder inhaler according to any one .of

claims 56, 57 and claim41l, characterized in that the

manual override mechani sm conprises the mark (38) 5839 JaN 2007
for manual | y pushing down the inhalation actuated nem

ber (21) so as to manually acPfate the inhal ation ac-

tuated nmechani sm (21-23) and the protective nenber

(19). th20vbeteRowdambethal7ed ) aceor di 8gahotanydope @f mm < g <
claini 1-58, <characterized in that the inhalation

channéf {27) conprises a deaggl onerator arrangenent

(16) for deaggl onerating a powdered ne- dicanent,

conprising: 25 a vortex chanber (73) having an opening

PO t Reweggpliyhadfen e qrunbienedt predieameh®, at | east

one app ;i G f.or .djirecting air tangen- tially

into Fﬁékegs%éié%ﬁa&%eF F%B), and an outlet (74) for

out puthengiaime twixt o # hehedeaggt exechadbeat ed3powdergd 1argest
nedicangnt lthe.outL_et (74) being spaced fromthe at _

| east PORERINE (HEEE )00 1P antBxial (47) vhéehomasfbe laid

t he deagghenenat alo rd:angekms r (16 rgbp;

2007 56 the vortex ghanber (73)1h§g gwggaﬁggé?ogt%ﬁNglane
mm < 4DCEGSRACiOT. tPewddr lisvhar epnacsbdrdingeto (¢bai mithout
59, (W | n.th di.anet er he
vorte%xg%gﬁggpeg%é§9¥%q?ﬁ%a%%%ggétcg%%égfb?23 I amet er
of a circle (77) which can be laid inside the vortex
%?anbgr 873).0& 3 horizontahwflane i ntersecting the
at 1 ea8t'9Ghe TEMP 4 SCCFHRY tHouslaa® 8&t endi ng
beyondhthgecvertiexchanyer,+«(73). 61. Powder inhaler

according to cl ai m 60,
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 5%-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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characterized in that the vortex chanber (73) has in

the horizontal plane a 15 substantially elliptica
cross-section. 62. Powder inhaler according to any one -

of clains.59-61, characterized in that the vortex 30 JAN
chanber (73) is designed rot&ionally sym 20 netrical 007
relative to its longitudinal central axis. 63. Powder

i nhal ageo a 0] 9-62,.

Char ackort Sod T ot har he UL, dRmbas 73 diksof /5.

di anmeter d of about 8 25 mm 64. Powder inhaler

t f 59-63, charact
B8 T ha M ah AR BP alies d3pRosaaatn ors e clrapease-65,

pro- Slavadedri®bd PAWHBRRti nhal er according to any one
of clalns 59-64, - characterized in that AN 2007 57
the athfeautlehe (ZA) Fﬁlé§59¢5?tﬁ§swatW|dtme@Pe@kﬁve outlet

0. ceonelgncl nhaber naceppdlng,LB.aay ang.at elalg -

59-65, characterized | e outret
associated with a respective outl et channel (27)
QQV|ngowdg|r b Cross-section Powder i nhal er

accordi ng ﬁFG@CCOE échFSrFZQ&m RO hat 10 the

outle¢h£h@@ﬂ€£lﬁ€a)1ﬁxtﬁﬂds al ong and coaxially to
the longitudinal central axis of the vortex chanber
(73) . tB8. ovbhakr chaRBRSr (3dEordiAgIS0adbaMEGE craBially to

15 chagracighi 3 h 0 t channe
di aneter of giggg#H%%.Q%SE Sl ?k%§|8? g@cor8§§§&t8% W@er
one of78] ai ns 59- 68, characterlzed in that 20 the at

| east one air inlet (75) is associated with a

respective air inlet conduit, the vortex chanber (73)
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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bei ng separated fromthe at | east one air inlet con-
duit by a side wall (78) being concentric to the air
inlet conduit. 25 70. Powder inhaler according to 30 JAN 2007
claim69, characterized in tg%t the side wall (78) :
has a rounded end portion at pl ace adjacent to the

air inlet (75). 30 71. Powder inhaler according to any

one oﬁw@ldﬂ@mﬂﬂ;fﬂ}llyﬂuy§m$emiaEd inlébat (350 dAN pro-

2007 Vo | netrl aII opposed air |nlets (75) _are
pr o- §§ g; an ot ffo?ge%%ﬁha?+r|hPéFt(7§?
is ccnmaebe@dxldiﬁhdwxﬁgﬁétugv@tbgﬁeal5lknhgge@yb a sub-
asub- stantlally semi circular wal| portion(79) of K

vort ex @“5H5Hﬂé#‘%ﬁ@ﬁc%qﬁykﬁﬁnvélbfP@hél©ééﬁéttpﬁethe vortex
Sen1cbh%h%er0f7@he W@é dgHﬁfgnof7gg°b§égg§?g§bglg2%9c1rcle

on the di- aneter of the vortex chanbe
conne@ﬁlﬁ@ebwﬁﬂlammruMdmnG7%VSbemmghp@métaﬁﬁéhebn t8e di-

72. Pq r_ accordin cl ai
charac rlzeg ??hat gﬁ?%‘gﬁﬁg?%ﬁt Z%iyc%%ﬂ?EFFEEIQPth air

wal | pedtkiten ((79) Wikh RS td ©eeek Pon-concentric to a
hori zontal circle (77) defining the dianeter of the
vortex chanber(73) 15 73. Powder inhaler according to

any, opgyakCh ahaE 59- ;25- hagsaeseéjtgl V;} that the at

| east one air inlet soci a h a
respe@bﬁVéCéewlﬂﬁUenncam@alt a top surface of the air

20 inlgt,; conduit exposed, so as to allow entry of
air- |n$o t%e T ﬁlgt Tlr%ﬁfaﬁoVﬂ%% PARALER (79) is

accor@bmgth@n@bmdﬁﬁzﬁondgﬁﬁf@éeEéZth691£8§£a§5c£pgle (77)
top surface of the air inlet conduit is expose
defining the diameter of the vortex chamber (73).

73. Powder inhaler according to any one of claihs 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, Ppwder 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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over an angle of about 80 along a circunferential di-

rection of the air inlet conduit. 75. Powder. inhaler
according to any one of clainms 1-58, .30 . 30 JAN 2007
characterized in that the inhalation channel (27)

conpri ses a deaggl onerator aPPangenent (16) for

deaggl onerati ng a powdered ne- dicanent, conpri sing:

30 JAA QGB?ex59ham%Q&tqW3Qh&mﬂﬁmd7§ﬁ &E@mﬁ@gaﬂor the supply
openln? or the supply of the powdered nedi canent, at

| east Ot wb&i POMREEES Fﬂﬁ%q%ﬂe% recting air tangen-

tiallyti nkgstheywsonrtiex jehamer §§)fo@ﬂﬂl§@c9£ LeL;is tangen—
(74) for outputting air with the deaggl onerate oW
der edtABdilyakBRo, Vuttieet @U@Wb©9|hb3spaced anogutlet

th le he_d -
ol omer 46 br TS SRGTRSTTIE L ahsrbi R 103 RE U EF oA PO

of eadhradrmeﬁnkehmﬁﬁS)ﬂh@ couneet ed74p béhRgokpeEedi Erom

i nl et 75) arch wal | portion 79) of the _
vorte% 5&5& ?§f Sgﬁhjé?c daﬁb?} bFECEiBR pFofhe deag-

bei ng m@ﬁb&b@@&daQQQnﬁﬁgﬂgﬂE €60 a hori- zontal
C|rcle (77) defining a dlaneter (d) of the vor- 15 tex

chamb&pefe3n 76. Powder inhal er according to claim 75,
CPonoSheBlERd Makhale \Bea Ly Lot (Th) ot Rordned o

along the circle I'ni ng
t he voheexttlRanadr (ifl)et 7775 Povdesni ahahesd asgmrﬁb@@ion
to claggé % or cIa|n176 . characterized in that t
| Pt &b

e
deagg %geé’héiharrﬁ%; {3 b deaghl erERad 28ll por-
tor aﬁﬁéﬂgqm@ﬁ.H§id&ﬁﬁJ§¥¥iBn@@ynQHBCQBCQBEEQE 28 L4hori-

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.



