Case 22502 Sul fonam de derivatives The invention relates to conpounds of
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Background of the invention
15
In the field of treatment of bronchial diseases, and also of other
diseases in which medication can be given via the airways, it is known
not only to atomize Tiquid solutions or suspensions into inhalable
aerosols but also to administer powdered medicaments. Many examples of
20 such medicaments are described in the Titerature, and of these we refer
purely by way of illustration to WO 93/11773, EP 0 416 950 Al and
EP 0 416 951 Al.

A customary form of administration in this regard is the delivery via an
25 inhalation device, a so-called inhaler. Known inhalers for powdered
pharmaceuticals include those for administration of a single dose and
also inhalation devices which have one or more reservoirs for a
plurality of pharmaceutical doses. In this connection, it is known
either to provide separate storage spaces for each individual dose or to
30 provide one single reservoir space for receiving a multiplicity of doses

of a medicament during the manufacturing process.



R6 is hydrogen or lower alkyl; Xis -CHR-; mis 0, 1, 2 or 3; and to
pharmaceutically suitable acid addition salts, optically pure enantioners,
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"l ower al kyl" denotes a saturated straight- or branchedchain group
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groups ar krgwouiphatberishin whi¢hcampdoipitiemsy ofsindieddiedr doses ahe previded ower
al ki nyl™ denotes a straight- or branched-chain oup, containing from2 to 7
car bon at otfs SeRavate; stospde spacesoripchiigatihaseain %ﬂ% Weividugl aedspPe,

oL ey PG P ey o BB B AT g

al ki nyl reéucﬁuaﬁ ihBay @@fdel@emtmovﬁ Usands \&0106661 SH@Jetvéﬁhei(i ¥$ aﬂ@a oxygen
atom The term "hal ogen" denotes chlorine, iodine, fluorine and brom ne. The

term " af ylknoderkst escammodaite al muiktipyidity of @harma@eht/maica@mn desgiscHn
consi st ng of ne _or no

aromt i ¢ SSPARTE 8reamasaaIeh Bistueaek b ey B S oRd et
het er oat Oﬁckfﬂ{r‘ A¥@VRLR ﬂh%ﬂﬁél’erb‘?ﬁ‘%lscrmhmﬂE 44"0@“@8’3"% 'K‘%ﬁlﬂﬂar

benzo[l, or benzofuran referred aryl group is phenyl. The
term " het dﬂaatqﬂ padlerwhﬂels i® dem;nedenttegrainmtim acdmms;able dnhatircas, for

TRy PdsgH sedh Ford ot R aeond) 00 o SRic) S 3P Lation,drg Y intby ?ﬁé?'y?”
[1,2, 4], ”Mﬂ%ﬂ'ﬁ"let&lfp%g@I (ﬁfﬂaﬂ% ﬁﬁg«%}ﬁﬁed qm%ﬁlé(a{ﬁh ﬁ?vé %Pﬁfaarza%yétor ?@f e”ed

heteroaryl roups are triazin or thiazo
term " het espacgs | forl kydivideaiotdesesa oficn pawdereaidi phmwdcewlalcbbmndaﬂnMI carf or

exanpl e oxet anyI tet rahydrof uranyl , tet rahydr opyran azetidinyl,
pyrrolidi B8 empiisdr ong ﬁﬁ»’e" ghatherzWith theamighef %I 1%}3191?11%%) | |'H§/I

Preferred o] a r n r

pyrrolidi n@gcﬁlﬁegjytt&a %@Pc] aﬁgaE i%eﬁgtée)fg’ogisa éﬁ? carégﬁié@ i c ring,
cont ai ni NorefhainihgC d6RAN 1 S1ER 1y HrsesSibTe” Wtﬁ@%@ﬁem@hbm@&h@pﬁ@bﬂ@r acid
addition salts" enbraces salts with inorganic and organi c acids, such as

hydr och$ orThe btisterntavitiesal teadyuenpiiied @ﬂd dhogshstphlocpataisiag amitric
acid._succinic acid,

d, f id, d
P Cart o Cafea G st OE editntent el 88 GasEBlbeSrdtbotizet it Ul | ko,
I't has beegy g&‘i’éﬁ‘%nh?ﬁrgﬁ Qﬂ‘ W?éyéﬁ W ﬁée'i‘é*eqfsql gL lhecﬁrc%m&ts%ﬁé?t ase

i nhibitors dther ds” maybe use e treatnent of
Al zhei mer Eurdtheteasacmﬂqndsnnfnbtw‘ueerpaokscammygxdml]ﬂy niwrmed rfiroeda t o cervi cal

carci nomas and breast carC| nomas and mal | gnanci es o{ i he hematom%heti c

system Al HRESPAENE tilfear oneasihde. sthuse ahbating orisyal ciigBecigon Biain
| ater %f enun\B Bﬂl a&ecsa%ﬁ(aﬁ%?sa\féq%@(ét erized by the deposition in the
anyl ol d i
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tangl es. The anyl oid plaques are mainly conposed of anyloid peptides (Abeta
pepti des) which originate fromthe b-
Many examples of inhalers with a storage space for a multiplicity of
pharmaceutical doses are described in the prior art. One example with an
exchangeable storage container is described in German Patent
25 Specification 846 770, and another in WO 95/31237. An important problem
with inhalation systems in which a multiplicity of doses of a medically
active substance are accommodated in a common storage space concerns the
apportioning of an individual dose for one individual inhalation. A
great many solutions have been proposed to solve this problem, for
30 example those which are described in US-A-2,587,215 and US-A-4,274,403.
Other types of arrangements for metering an individual dose of

pharmaceutical powder from a storage space for a multiplicity of



Anyl oid Precursor Protein (APP) by a series of proteolytic cleavage steps.
Several fornms of APP have been identified of which the nbst abundant are
pr ot ei ns wbd 26&%080231 and 770am no acids | ength. They al lpcamps@sioosns a
single gene through differential splicing. The Abeta peptides are derived
fromthe same domain of the APP but diff®r at their N and Ctermini, the
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WO 00/74754 and many other publications over a period of more than

twenty years have described how, particularly in powder inhalers, there
30 1is a considerable problem with moisture. Not only can moisture have a

disadvantageous effect on the pharmaceutically active composition of the

medicament, it can also impair in particular the interplay of physical



ras-transformed cells. Deregulation of the ras-signaling pathway is found
in a nunber of comon cancers including cervical carcinoms and breast
car ci nonmaso 20bvogesecr et ase activity is absol utely requipcedrbas/ovises
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use of conpoun as their pharnmaceutically acceptable salts
for the manufacture of nedi canents for the treatnent of diseases, rel ated
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20 Prior art

With respect to multiple dose inhalers, also various attempts have been
made to include various kinds of counting or indexing means to show a
number of actuations of an inhaler to the user. US 4,668,218 A discloses
25 a disc type inhaler with a toothed wheel with color markings, which is
in gear engagement with the disc of the inhaler, and thus urged to
rotate according to the rotation of the disc. So, the toothed wheel with
markings may show a marking depending on the number of rotations of the
disc. WO 92/00771, corresponding to US 5,437,270, discloses an inhaler
30 with an integrated storage chamber for a multiplicity of medicament
doses. After removing the number of doses provided in the chamber the

inhaler is normally intended to be disposed of. Further described is a



The invention relates also to conpounds, enconpassed by the general formula
wherein RL is aryl or heteroaryl, unsubstituted or substituted by one or

nor e subswotuening)27sel ected fromthe group consisting obcrarogsny7sedy , OCF
, NO2 or CN; R2- R4 and R2 >- R4 > are hydrogen, lower alkyl or CF3; R5 is
cycl oal kyl, aryl or heteroaryl, wherein<=ycloal kyl, aryl or heteroaryl are
unsubstltut ed or substituted by one or nore substltuents sel ected fromthe
group conshspilawmﬁnﬁﬁoogmunthngv@healmjbm‘ (Iﬂ—it)JmGZSI\lthelyldhakgr hasvhgenal kyl oxy,
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rac- 4- {lg( 4- chl or o- benzenesui f onyl ) - ( 2- oxo- azepan- 3-yl ) - am no] - net hyl } - Ncycl
opropylt> benzani de,
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Ncycl oprop
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[ (
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m no] - met hgdrtridgey dhegrtedy| that there is 1ittle or no medicament available, one
could further actuate the dosing mechanism of such an inhaler and seek
to obtain to remove the very remainder of the medicament powder
comprised in the cartridge.
25
Contrary to common aerosol inhalers, multi dose dry powder inhalers do
generally not suffer from a variation of the content of the medically
active components of the composition in the doses provided when the
inhaler is close to empty state. However, the accuracy of a metered dose
30 typically decreases, and, even more dangerous for the patient, he may
actuate and use the inhaler without getting any medically active

substance from an empty inhaler at all, thus causing risk of 1ife for



b enzam de, 4-{
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met hyl } - C opent vl - henzam. de, .
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met hyl } - beassetitedeounter. The invention as disclosed is based on the general
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di met hyl - Zonder duepa the Ylifethpnognasl b avdihgeagsette. The inhaler
4-chloro-N-14-(N , N -di met hyl - hydrazi nocar bony&- benzyl] - N-(2-0xo- 5-
tri f 1 uor orditsa0sedzkisan- quijne) conpdrigatask aptingahdatied meahanesm Soepanfoen thee
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exanple the foll owi ng conpounds:
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4<chi or or LIS, oM 0,2 B8 A SRbE 8 oD, 19091
together with that box. Then the inhaler must first be opened by puliing
the 1id and shut again. In this way a mechanism extracts the cassette
25 from the protective box and brought into a loaded position, whilst, at
the same time a cassette drive spring is tensioned and secured by a
plunger element.

After an inhalation cycle, a revolver mechanism moves the cassette so
30 that a fresh sealed dose is exposed to the cutter mechanism for the next
inhalation cycle. Opening the inhaler reveals a removable mouthpiece.



benzenesul f onam de,

4-chl oro-N-(3-fl uoro-4-net hoxy-benzyl)-N (5-isopropyl - 2- oxo-azepan-3-yl) -
benzenesuWbana@mose; PCT/EP2005/007525

N- (2, 3-di fl uoro-4-net hoxy-benzyl )-N((R)-2-ox0-azepan-3-yl)-4-trifluoronetb
.yl benzenesul f onani de, 7

Rac-4-chl oro- N (4-di fl uoronet hyl - benzyl ) - N- (2- oxo- azepan- 3-yl ) - benzenesul fo
nami de WO 02/24269 Al likewise discloses such kind of inhaler. More

fehoro VAR U B BRI Sl S oy oo
ﬁ- chl oro- Naf (k- @e%}%é&aﬁﬂyﬁm‘%‘ 8132 SRRt 37/ ol 1 Bt 2 ridnt RhE-diishyAlr oxymet hyl
enzyl ) - benzenesul f onam de,

4- chl or o- i prifzd plajothe humbéh @fydbsaszybdaiNali e dromn & sindlleucasystbyis azepan- 3
-yl) - benzen,esu&fonam’ de or

4~ chl or 8- NAYEEe3 1 Hited £aBPared tA ok pheBmaGeuT 16al peyder- earidas @s- kapn) -

b I ¢ de. h ej i henyl ,
subst 1t ut el B Oha-Sa0rens i BRI Rt R no R CeRali e R B o
-(CR2) m C(r B Seendligit ageber bordeesnpiie Erfisodinento\dese ibRAPSHHRESa count

4-{[ (4-chl or o- benzenesul fonyl ) - ((R)-2- oxo-azepan-3-yl)-am no]-nethyl}-3-flu
or obenzoi cAy atantiingatesevgn doses per cassette. The dose counter mechanism is

T L0, P e RRe HnhaTer! hind gk Yo ERSRALset Y. o B BBe V! - Penzo

4-{1 - (4- chounter birndeme ! 2aray! A -rechinZmoretdas e daddottdd ehe &ftorhge benz

oic acid nmethyl ester, rac-4-
[ (4- chl or ob®enané ddeuptunggr )and2 cabahing eyezhaBisyl yelasisas]thenboxso} thenibi c

id nethyl ]
ost er . 4- { [ T4 DR TSMOVRL by HIR SR AN TR Aced oy e oms o HaweysEin- B1908) 18 noj
S L o PERASLToshEe hoWebivi| aSdctany S apdutd eaciibnrdr R8BESREL | o0 )0 (5
5-di net hyl - 2- oxo- azepan- 3-yl') -arni noi -methyl } - "benzoi ¢ acird nethyl ester,
4-{ [ (4-chl oro-benzenesul fonyl)- (5, 5-di nmet hyl - 2- oxo- azepan- 3-yl ) - am no]

- met hyl é enzoi c acid, . . .
4 L ( |4 18h ﬁ,eggbb?]?eﬁ%n!df epter (@ﬁﬁ]@@,dbmhwsczm%ﬁézémsstm ) - ani no] -
] AP IED M e 8 ogentye oot e S o

o] - met hyl Fheplemtlelr- @TspRaprian BE isdefefritil tiRSbatside of the inhaler and the
3-(4-{[(4-chl oro-benzenesul fonyl)-((R) -5, 5-di net hyl - 2- oxo- azepan- 3-yl)-am n

o] - net hyl §ubedimgnt) dessrdbedshewsigi gount down starting at fifty cassettes _

4= L ol BERrRRECTABILE Y LhlidRhod iRl T hYdut IR 265PLsSaete) ~2m 1~
[ (4- chber ocdpn@e @S HbfORE! derb2-EHeOTlsdeatith | Wil OfgY BY! ra1e8Bad a3~ dédcrapadol -
met hyl } - phenyl ) -propionic acid,

4-{ [ (4- chl ahoyebdntteblass inhaler Farrotohe-Bedrarfyl noreand has- ba dpadi Saytdpd ami no)
met hyl } - 3- I 0-benzoi c ac';d nmet '

f.l k | . . .
-{ E (4-chl nge Lhesu NP gt Qiuf-eoB%"! §ﬁis3$ qu[ Pachasisn houdd SpRRt 1y PY - ani noj
t

met Nyl }- ook Tike. Besides, the cassette counter is described to comprise a

1 _b 1

visual indication, e.g. an inverted prompt of the number shown, to
25 remind the user to exchange the mouthpiece of the inhaler, which is
described as being required for reasons of hygiene, maybe due to the
fact that the suction tube of the mouthpiece is being described as
porous (W0 02/24268 Al). The typical exchange interval for the
mouthpiece is indicated as with every fifth cassette, that is typically
30 after 35 doses have been obtained from the inhaler.



3-fl uoro-benzoic acid,

3-(4-{[(4-chl oro-benzenesul fonyl)-((R)-2-o0xo0-azepan-3-yl)-am no]-nethyl }-ph
enyl ) - prwpiocoseci d, PCT/EP2005/007525
rac-4-{[ (4-chl oro- benzenesul f onyl ) - (2- 0xo- azepan- 3-yl )-am no]-net hyl }-3-flu
orobenzoic acid nmethyl ester, 3-(4-{ 8

[ (4-cnl oro- benzenesul fonyl ) - ((R)-2~o0x0-azepan- 3-yl)-amp]

- net hyl } - pH#sy| thes typrinaly huniberyof dobal dloses which can be obtained from such
3-(4-{[ (4-chl oro-.be nesul fonyl ) - ((R) - 2- 0x0-azepan- 3-yl )-am no] - met hyl } - ph
oy )+ o AReRR % 35T GERdrarent dases PTG Sesha & Pereastndlpounds.

wher ei n Rlednz i gélsimy! thé%@ﬁl‘ 'a;nHt roYf htf"hleoéi?\ﬂoggﬂf Romp Fi cABEM Hlech&tiRRk ! t ut ed
by hydroxy, for exanple the tollow ng conpounds:” rac-

4- chl or o- Neggid hgdl camyed &y zthe) abkdsdvexropeepias- and Ippbs il zeagrohéatsdiohsle or
4-chl or o- N- (4- hydr gxy-benzyl ) - N-((R) - 2- oxo- azepan- 3-yl ) - benzenesul f onam de.
Fur t her 3 pr&di &he digdiFament s, Thifet®idnqWiIte §hor éﬂ%ﬁﬂiﬁﬁ,OfuﬁB@bWﬁﬂQﬂ ed
orsubsti t e . S [ ikbed i nnaf Ly for

o Snst t%&@gﬁdo\‘}mﬁngﬁéc aﬁﬁ%ﬁﬁd@m FHSTUS £34055A Woeshd flo '/B87 ha.

rac-4-chl cGemeMa %y, Sthe MRhEVAr di $09@sad eipang d2vbi269 ht-dndho ei2rezzds A1yl ) - ben
2yl ]- benzenesul fonam de, 4-chloro-iV-(5-isopropyl -2-o0xo0-azepan-3-yl)-A

- [ 4- (5- et kagks[ Trop, thesate aiskdeantayes ldsnether inhalees doutlésigaad dior

4-chl -JIVr (5 ; |- 2- - -3-vl)-. . . .

e S g SRR b, BeE s RE B3Res riond Jpeividyal e sealad siagiesdose

4- cHor 99 N-domParmentdi " Wkhbed 8% UK PAN asratlghd b 4- LSmoAZ&r3ey! -1hRBZY! ) -

benzenesul f onami de,
4- chl or o- Ailigker pagkzdls- B sdusbed apbye iwrth (specioxo- Bz 498238 516 )Ghefieenesul f
onam de or

4- Chl or o- N"IS5aR¢8,oMare; Pastiqul anl v the disg) 0% the) inhadey suosester) i%- oxo- azepan
-3-yl)- b f } r AL red,ar u ; i 1is
phenyl . sUbSCETERES QUMD 0P AZB AP SBLRL KR The S EARTTLOST Yy S b,
ﬁi(?zpl et rta)bfsmmglﬁfvdggp cr]]alacrk)&gjr[\lgz(zzste121 as d1'scar‘d1'ng3a 1(;1: t())f 1‘nha1er'|pfar'ts |

- anj no- bepzyl )-4-c ro- - 2- 0X0- azepan- 3- - benzenesul f onam de.
Fur t het> praé\deg?’éf’a?% "‘@ﬂﬁp@ﬁjﬁhg,“‘i@/ﬁ@@reiiﬁsﬁiffgf'frﬁ’fe%yﬂ'ej a§iyshyi smaldd by
hal ogen ar}ﬂ,mggriosr Bmlsterséﬂbﬁ&és‘?t ed by -(CH2) -NHC(OR, for exanple the

fol | owi ng conpounds:

rac-N-(4-{[ (4-chl oro-benzenesul fonyl)- (5, 5-di net hyl - 2- oxo-azepan-3-yl)-amn
o] - net hyI_I}- phenyl)-acetam de or

Rac- N- ( 4- {[he4oki¢icsr of Bbaz vesti aroig | Jherefone tazisprave kpbyn sysbeils fer hyl } - ph
enyl)- mal gnam G . acid hyl ester. Preferred are further those conpounds,
wher ei n qu@ Utﬁ%r‘gfmn Eﬁrﬁ{%?%‘fé’hewa&ﬁu Ttéﬂéorrpounds, wherein Rl is aryl
and R52¢s aryl. The present conpounds of formula | and their

phar maceutically acceptable salts can be prepared by nethods known in the

art, for exanple, by processes described bel ow, which processes conprise a)

reactin conmpound. of formulawith a comound of fornul a
9 aSumma y of the invention P

According to the invention, this object is achieved by an inhaler for
25 powdered medicaments, for providing a large number of doses of
pharmaceutical powder medicament from a single reservoir space or a
multiplicity of reservoir spaces, which medicament can be received by a
patient by means of an air stream, the inhaler further comprising an
activating device for manual engagement by the patient for repeatedly
30 metering a dose of medicament to be administered to the patient, and
further comprising an advancing mechanism for advancing a counter or
indexing means each time the activating device has been engaged by the



R5X-hal in the presence of a base, or with a conpound of formula R5XOH in
the presence of diethyl azodi carboxylate and tri penyl phosphine to a conpound
of fornulwowhermesmn’R - R and Xhave the neani ng as descr iPhedpraimswe]s2dr b)
reacting a conpound of formula with a conpound of fornula R*S(O2-C in the
presence of a base to a conpound of forrul awherein Rl - R5and X have the
nmeani ng as descri bed above, and if desired, converting the conpounds

obt ai ned ipatdenthaonbratulidodel yf ardigdnent ehascbebraddiddsed fmi ts. The detail ed

processes for Pre aring of conpounds  of forgula | are described in schenes
1 and 2 arfdministrabianedo sthe pagientyaherain ithg Gasnker Qrsirdexing WeeRe. 11, Wi,

R*- S( 0 2C Xhal - .
br epar od 1SRRG dRfe . Bk O g et eL LR £F 3 RUPECiSh WBANSTRE o
P wherein #ié inHdderndndhehee dbbecttennicags dwide swupbed tabaVvinckhg\D i s

di et hyl azodi car boxyl ate and Ph P is tripenyl phosphine. An .
am no- axeigehanisRe e fockindameghanss pdegkdagwihen aghi vatdes dewies@nd/ i t abl e

reduci ng reag { rj o} i r i .
cyanoboroh@_&r%sﬁ %@W‘%ﬁh@ﬁsﬁ‘ebﬁﬁ%oﬁﬁ@?%%?ﬁ g?l?ﬁﬁgh\é‘!é@g &E‘?don of
thi s am newmbediofhhete@iRg hBRPes J1nbE detaction of ttheonrlerqui val ent of an
aromati c sulfonyl chloride in the presence of a base such as Hnig's base or

triethylamne and catalytic DVMAP to yield after colum chromatography a
pure conpoynd_of formula | A .Alternati.vel y,. th onmpou of fo Il can
be' T eact o pdangPgit Actdigiod ift O, ifFertio UBRF G ThoGamk ot
conpouggls (@b $LAH! HaY8Pi e @mBvEN P! £ ruRbé oifNE6sedEFFoiRthe dlesefvdiy Ng
for exanple a M tsunobu protocol whereby an al cohol R5XCH,

t ri phenyl Epasphioneararappirdsiaate pyimber ofi dodesl 1eftodncthebvegerandr sapace eact ed

at lowte ature under an inpert atno re in a,dry so]vent such as

et r ahydr O ER ah STTRLE  SARUHREAT 1A B0A 4o Lol BEGand Sh vt A 4 PLPNEREr
stirred at t r | 5 r Sk t col um

chr omat oar oy Yol dbanas S ef e usi R R 1RHER, & DY beainl Fhe 2°) UM

al so b e uswéntionaprea@ats dihevwpatrient frahi tigyiRgMaldosa firbe #r empince of excess

pot assi um car bonate, catal ytic potassiumijodide in dry DVF sol vent and at
an el ebat d@SERVRIEr SRafee GAUSTNG a1t AAPPTAR a8 Ctatkn OFi neaui eed Bedirdnes iharer ed,

acidified iof: | Si c giv ds. of
Formi a1 B GLbEEeNy By e s Tk b By R PR AL R
prepared fgfolri fd§of ihee p@IRAL NFUr¥héme thy danafdcurée rieBpbridibdaefognder
refiuxing conditions in the presence of a base such as

hexanet hylfdil$ingeinkhe Rnhglingbdevicetied aBlefonbiniteplagm nambgre of cinhabation
DI ePar e X RS B, TR e UG5 ok Nrddfehdeh Aial EndMaBP S TAF! 1 Y0V
20 state so that even under an undesired variation of the filling Tevel
caused by the manufacturing procedure the patient can rely on the fact
that each time he is able to initiate a dosing cycle, he will get an
appropriate dose of medicament as required. Further the configuration
according to the invention allows that manufacturer to arrange the
25 nhaler such that the patient will not be surprised by the activation of

the Tocking state.

In a specifically preferred embodiment of the invention the

predetermined number of metering cycles since detection of the index is
30 one. This allows the patient to obtain one further dose of medicament

after the counter or indexing means indicates an empty reservoir space,

providing enough time for the patient even under acute symptoms to



Schenme 2 Pd-C, H wherein RL - R5 and X have the meaning as described above,
DI AD i s diethyl azodi carboxylate and Ph P is tripenyl phosphine. A

subst i t utwo 200odosizexanone of fornula VI can be reacted wcilEpbyodno?dgs am ne
O sulfonic acid in formc acid as solvent under refluxing conditions for
several hours to yield a ring expansionlﬁroduct of formula VI1. Such cyclic
am des can be chlorinated using phosphorous pentachloride in xylenes by

sl owl y warQhtagn théregdat Folledi nhaler tay okt idge amwi bhauththeringed et caory-
wher eby thg evol ution, of, HC is al so_observed. After careful quenching
with wat eraelé’pgl %\ﬁ@?oqdeﬂﬁgﬁﬁr ugglstthg LiMgafs @ B?\%@t?e%nti'sgﬁ“éﬁgﬁ’ iurrhean
appropri at H veat S r : whi IS I3 a crude
conmpound o@tﬁg@@w% 31 i}/flb:tl S?ssu?gﬁkae? el()j)P ?ggdéftﬁg%gwnugﬁg: H|en1 ﬁ“&ﬁﬂeﬁwgi ep.
Monodechl ddareavérgntidreais armpoeed tof prfoyri dell e Tehddr nambdreoficduses dsyy theler

conditions of .control| ed hydrogenation usin al.l adium catal yst in acetic
acid as’ sdlangfactyrer d'i”n@x?,%ﬁﬁﬁﬁﬁtﬁ'eo'ﬁomﬂﬁﬁ “&bgﬁ(%ﬁ‘&idcﬁhsﬁﬂﬁéér@co
substituti L i ium azi de as a nucl eophile in preferably dry
di met hyl su 85?%2“3@@3%@@%% des of conmpound formula X can be isol ated
in pure formfollow ng chromatographic purification on silica gel.

Hydr ogenatj on of azi des %(gbo the amne_tend to, proceed quantitatively,
however owhg Rr&TERESd REbedTmENt ther 1nNader HORBr t7eSse JiesgEVO e SBRGS EPF & t o

derivativerj i i r i I opnyh. i to yield
stabl e sule]fdgﬁgfndl@ggwo&gonpsggﬁﬁﬁ g@%&uﬁg?ﬁj p%ésrem%@n&@é&’u?ﬁ Rer subj ect ed
to a Mo suadhvaipingt dadlce afordgamid1besgdyehente biyothd phthdndr Beingc eomrddels of

formula | . The detailed description can be found in Exanples_1-223. |f
conpounds & arbramspartatier meshari smt fery mavinge nelevéng gigans & teastefp@indi ng

id addit}] t : iQn.i l.i shed._by .t t With at
D "L STl ot N i, BB ARGt ORI 7
aci d, hydrelaeei¢ 364cd 1At ol fptyehd! poBi EionCTaICire] eddINGPAAL BodtC ol and t he
| i ke, and organic acids suchas acetic acid, propionic acid, glycolic acid,
pyruvi c adiedicanenti povder dintoash @iacdutt, nfdronepeatedly mefiecing a dasedot nal ei c
0 AR B et BB £ b St 360, G e oS BRI
p-tol “e”esfﬁé'ch?ﬁ‘i'sg\ BEY cOfldct¥d 1o #fed dr otri?«?ti'o'nklﬁech-gﬁﬁ’ér{f%fyac{vtaﬂgi fd &€

ved I'n iethyl e

base is disso n1rnert organic solvent such as her, “et hyl

acet at e, ciheocaintem oretihdedingoneamst deohot imndhé eahsportadich mbehadisd added
in asimlar solvent. The tenperature is maintai ned between 0 0C_and 50 0OC.

The resul tNaygd sthet mefexdngimeans ssos bkt andesss Py nadiganentehay degntredgasesk

solution wih_ a . r..SqQl T i d N . unds of
formul a | V‘fnc%‘y%q;fm(lr:\g% ea?'ft? é@ Oogt%agtqtce:%’r 2@%’2’%& R@edﬁpé’éﬂ@a@&ﬁ%&)% rbg@ nt with
at leag0d ahet attovabimf deei RUdhdArethe Tramsportbion hedrnsshe afeer wpdi um or

pot assi um hydr oxi de, potassi um carbonate, sodi um bi carbonate, amoni a, and

the |ike. Priedetesmpoerhaumbar périmatiesing gyalashsince ateatdentot she yindesbl e
addition salts possess val uabl e pharmacol ogi cal properties. Specifically,
it has been found that the conpounds of the present invention nmay inhibit

the g-secrii asgartThe a0 Preteefbddinest oFatiRd inferRGeRT RGNVl the
test given hereinafter. scription of g-secretase assay
comprises a receptacle for a pharmaceutical powder cartridge comprising
25 a reservoir space for a large number of doses of pharmaceutical powder
medicament. Thus, the inhaler may be used several times and a
replaceable cartridge can be used to minimize the costs of the medical
treatment and the amount of waste generated. Additionally, use of a
single inhaler type is possible for a variety of medicaments provided in
30 different cartridges, thus improving the over all economic effect of

such an inhaler.



The activity of test conpounds can be evaluated in assays which neasure the
proteolytic cl eavage of suitable substrates by g-secretase activity. These
can be ceWbubevoosmsays where e.g., a substrate of the grsempretaserses fused
inits cytoplasmc domain to a transcription factor. Cells are transfected
with this fusion gene and a reporter gehd, e.g., firefly luciferase, which
expression is enhanced by the transcription factor. C eavage of the fused
substrat e The thveatiat aae bei khsilgaset dnéa prassicen i6fthechéndepds tfarmgaérby whi ch
can be nonitored.in appropriate assays, The g-secretase activity can al so
be det er mitn&iona] 169) SacEiR oF & MeFBanica) scaiERe . ndexing diaans , oy @ mos
cont ai ni ng@.; ~5e t 1S +| L 2. Sl P; deri ved
substrateguhpg%gpg %#@a%@%cggﬂfhnggZFQQgﬁgﬁ%gﬂgﬁkéﬁgagﬁgtﬁ?ﬁﬁgj@yg%uced
peptides cwicherdesmr sondrhtwiiid ingecicahchdEldebéctrasmchan{&dllyl i nes of
neuronal origin secrete Abeta peptides which can be neasured with the

speci fiT Eonspquesthy. imradunthar prefercedsbadineanti eh thanimentiprsethet ase

i bi £ onet8RRh G REISECE, SPI 1 RuBF ForhIeR SRBOHRG ki
nmenbrane fyhacéidhal dsy 3ee0ONCET ThedcsiteriAS §nddddng Memenbi nant APP
substrate. Latter consist of the Ctermnal 100 am no aci ds of hunman APP

fused to a bxHi stidin tail for purification which is expressed in E.coli in
a regul at abl e expressj on vectar, .e,.d. .pEt1.5. This.reconbj nant praqtein
correspon P&Fﬁ%gr?%ﬁ@?ﬁ(ﬁﬂe&P@ffﬁ%gﬂant\mp cfﬁ‘af’éylﬂ fgng@éPO'g-O ecret ase
cl eava M N hC i t S et ase
cubot r o e JeJATL BEEAESon Wrathe BTBNBNGL Aheraciivethi, dedie! BT SOR )
6138- 6143 Hransihrtatin f&chaali b thees ignahimg dabéry idi tn ipneged aodnédidon
m crosomal fraction js isol tﬁ%ﬁbg differential centrifugation, The

e

menbr anes YAtB & Feh; 19VeR FUC Jeayement 95 Shecspgradjing nkevVeRctibat ed wit h

the APP s ; The i.d i r . .
b secr ot adhansiitted TE AP T3 PR PAhen e 18T BOMKISTG ¥ pilqy sestion
as descri kddoyBigothdaest Mevbr dleindlchiasee patinéd The dctdtatitgodévtiee8) . The

preferred conpounds show a IC50< 0.3 mM In the |ist bel ow are descri bed
some dbt a ang/emdhg- transperiadiommeshanisn; 1andatee rest ewver feingiBtrati on of

onal e FIPSCICRE Ehasiind, 4t HRCH vafk Pl pePRR B FOHAS ol i ™ he
adm ni st r alelcAinidh BPWaHS P RAIBRERGEAC BFfang@fdhtd #Pethe arhRsptdeatdn _
powder ed pharmaceuticals for use with this inhaler, particularly to a nmulti

dose dry mesbianisnnhedchesiiehemptyany mpsdbiow ifag neeasiodgxa ripseeahs provi ded

L o RSB i RS L e SR i 5

medi Cgid O&r%ﬁ!(;})&?'%aﬁi fF ReHahi b Sort Ay NS, ﬁirgtmar: dggm\ﬁg é{?@’i%%hyl?é o atom ze

l'i quid solutions or suspensions into inha ut also to
adm ni st erpepfowieded nmedi canents. Many exanpl es of such nedi canments are
described in the literature, and of these we refer purely by way of
illustration to WD 93/11773, EP 0 416 950 Al and EP 0 416 951 Al. A

customary har i ke d Walh ¢ Thé Mnhiert B5SedH99" cbgniiB18%drV BheY LSbA A"
the activating device is arrested in a position different from normal
25 operation position to unambiguously indicate the blocking state of the

inhaler.

For repeated use of the inhaler with replaceable cartridges it is

preferred if the position of the signaling lever and the rest lever is
30 reset to normal operating position, releasing the activating device

and/or the transportation from the blocked state, on insertion of a

fresh unused pharmaceutical powder cartridge.



i nhal ati on device, a so-called inhaler. Known inhalers for powdered

phar maceutical s i nclude those for adm nistration of a single dose and al so
i nhal at i omodess/wer7whi ch have one or nore reservoirs forca/preessabisty of
pharmaceuti cal doses. In this connection, it is known either to provide
separate storage spaces for each individ@al dose or to provide one single
reservoir space for receiving a multiplicity of doses of a nedi canent
during the manufacturing process. Known inhalers in which a multiplicity of

i ndi vi dual__doses ar_e%fgr ovided in separate storage spaces include those in
whi ch i ndi\fieaadrecieed, der tinstanaeapkrther specddihc Mropertigst of AhBhar naceut i cal
dose. An f anp,Ln iS.d I i.n P s 6.
However, ﬁ@éﬁﬁg&gﬁ@oa@ﬂggﬁ’ {{gbaﬂg{gﬁr%%&% eﬁgq‘%ﬁf&plai%i yagfdegﬂgéﬁ;fcgﬁ i cal

powder dosegeptaciepfsriacpharaaseuticat Polwder Warsk Rigepesisisiay axanpl e of such
a blister pack for use wth an inhaler is described in DE 44 00 083 C2. A

si ni | arS bIpharBacaykdgalvppwden sagigddgads chesegr By anlid of dhe esaramevablml er
i s descri bﬁ‘% f&gt&égnpl e in DE 44 00 084 Al. An inhalation device into
whi ch blist&pP pac tan be inserted, which each have separate storage
spaces for individual doses of a powdered pharmaceutical and which can be
enptied one after another with the aid of the inhalation device, is

descri bed, Theoebjscispoe thenimenton ae Fuestimr. offfained| by a pharmacetidcabs

remai ni ng doses is,easily assessable f.0 he patient, usi the inhaler. The
bi 1 st or | oAARPELatF iis, Yol RE O tnth (AbaletS ab 4T Hes AR Aot AR b e
dose o I gagEn N i ni jRdypNEs are
usual | 5052&3 ?oyedb\r)\g?}@eggr\é Z’agﬁérrlbg f%r‘et?%g%f\fglgﬁe%fl%gg%Zrﬁjmllggtftcﬁg?ééegug ki nds
of bli st erphaanaceudnieal ppwderl mgdTicameril having at deses pourgser én limdeingneirg de,

t hus al |l ow ng vi sual i nsiec_ti on_of the nunber of .doses_renmining avail abl e.
Many exanpiEYHI9 AnRaltapd1Ghtynoh nembersyer raphicar on Galpredvisudly of

phar maceuti s Cr.i i : i e a Wt h an
exchangeabﬁngrat %ﬂggef@{)ﬁt gﬁl‘érwrﬁgﬂd}éﬂ@ itpge v:afr% %Z{eﬁr%%%apgﬁ g@b@& |écati on

846 770, auvdyasywtahesdvanciiy tetkknd S . ofAhé Nvdal @nt the adouAbtamiok Nindekahgt i on
systens_in which a multiplicity of doses of a nedical lﬁ active substance
0

are actdnmiiddt eanprisind ansignasing sgetiopater ashiating tahdoelsingr nechanign of an

been: propddel s o016 Bpke s, SPLet W00 s g fiendRY P&yl Bea
in US-A- 2,587t ¥kP ranst ive- v 4hé 7dar4PfdgeCbbdy. types of arrangenents for

metering an individual dose of pharnaceutical powder from a storage space
for a nultiplicity of pharmaceuti cal doses are described in WO 92/09322, WO

93/ 16748 a]?ng DE 35_35 561 ‘f—% a€d 1_J'fn GB 2 165 139 A.. An exchin eabl e
cartridge Tof hoste S UTRIG ANiPet i sﬁveoma'm?ge S TAPARY mECELRT d31 powder
W th ang i rfopgiediydaniitenl &9 cahi (% hStivaeimy far STaradfidgIedér H¥otimd - Anot her
i nportant problemw th inhalation of pharnaceutical powders concerns the
br eakdown imhaiére ghuerldopingdeimpfler and aei tabd ei mahapicali déwesction of the

signaling section.

To improve the security and reliability of a pharmaceutical powder

25 cartridge according to the invention, the dose counter or indexing means
comprises a securing means preventing the counter or indexing ring from
unintended rotation with respect to the cartridge body by applying a

frictional force, or a notch/cam type security arrangement.

30 For simple and reliable mechanical detection of the signaling section a

pharmaceutical powder cartridge according to the invention further



whi ch can access the lungs. The active substances adm nistered in this way
are generally conbined with vehicles in order to achieve a reasonabl e
dosi ng capecbisposi27t he nmedi cal ly active substance and t ecsaip2déosndises
properties of the pharnmaceutical powder, which for exanple can influence
the storage life. Proposed sol utions coﬁ@erning t he desi gns of powder
inhalers with which particles which can access the lungs are intended to be
made avai | eIpET1$es an eplanisg rfsanengageneriapfitd signaldndekaierbed af beckdRanpl e in
EP 0 640 354 A2. US 1@%%5 05, 6,, US-A-5 320,714 .US-A-5 435, 301, US-A
5,301, 666, T99EAH L 55 phglel \wWithotle, COUREY °E>rUH§§H|‘% FaP% al so known to
use auxiliary energy to generate the air stream for exanple fromZA-A
916741. In the use of nedicanments for inhalation in powder form it is also
qui t e genefuatthgr kimpnoved securbiitpeofaat phermacdikttiaat gowter adrtmdgeeadooyding

pr epar ed act%ée subst ance m xtures. rres onﬂ%gﬁﬁgro osal s are foupd in EP

0 416 951 19 TAAJTNMENEHIM gande phialag hanisanpeavided 8 B¢ and
fluticason : rs . ' 5 ther
publicati oﬁqs&g#é% gB %Jgr@l(%gﬁé(ﬁﬁgshg%ﬁ hrga%%?%égt )Ql%%l;bﬁséf]gc@g esg'?tlobdgd how,
par ti cul arindexing eWagrprienbat itysthd keuretersor indasinderiig rom delign wi t h

noi sture. Not only can noi sture have_ a di sadvant ageous effect _on the

phar maceut Fe¥grsed gyen \ky Heemh@anipuatian.: Reohabdy cyeanvhen dsitigh 1580 i npai r

in partic ot i,nf e Y, hﬁg'c em cal., paraneters of the
conbinatigkﬁgf’2§$9véSﬁﬁgzt%%%ggan La%i@?ﬁa??égﬁg 1kg'result, | unps may
form figr exanple, or the breakdown of the inhal ed powder into particles
whi ch can access the lungs may be inpaired. Al these circunstances can

| ead to pribisusasofafneiptygpharmaseiitd cahgonder cRBtridgrcarsperding ke the

Vari ous. ot 110 E0n, 2oR W BOSE B AHERATE the kALl i daRphamARH aocs:
penetrat i ofonfhri 684 3t HEEH BF hodk PR $6rdddhahgigeRdnti o B9 & @affespbhdipgPt s have

al so been nmade to reduce the di sadvantageous effects of penetrated noisture
by provi di hepkdesinedahtvsi thin dieoctrtridgerbody wnee the peuntierudmrindexingep t he

5 o B TR ST kR R TR "
licabilj i | b .o ef i I t t t
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respect tothailcbintee dosimdexha eisy ial sithenrdivest fin, eomdss ehgagedbeen made to
i ncl ude various kinds of counting or indexing nmeans to show a nunber of
actuations of an inhaler to the user. US 4,668,218 A discloses a disc type

i nhaler w2l QpbReshafRed Wnbdkifighe or B tHaPHSceutBEST poider cartridge

20 according to the invention the pharmaceutical powder cartridge further
comprising a 1id, the 1id covering an opening of the at least one
reservoir space for receiving a large number of doses of pharmaceutical
powder medicament, and a groove surrounding said opening containing the
dose counter or indexing ring, wherein the 1id and the interior edge of

25 the opening comprise each a collar to provide a tight snap-on fastening
of the 1id, so that the at least one reservoir space is sufficiently
sealed against the environment and the counter or indexing ring cannot

be removed without destroying the cartridge.

30 The invention can be used most effectively by use of an inhaler
according to the invention together with a pharmaceutical powder

cartridge according to the invention.



in gear engagenent with the disc of the inhaler, and thus urged to rotate
according to the rotation of the disc. So, the toothed wheel w th markings
may show worrasdaiosz7dependi ng on t he nunber of rotationspofi/EPb@sdoses WO
92/ 00771, corresponding to US 5,437,270, discloses an inhaler with an

i ntegrated storage chanber for a nultiplt#city of nedicanent doses. After
renovi ng the nunber of doses provided in the chanber the inhaler is
normal Iy intended to be di sposed of. Further described is adisplay neans

for counti t.he nunmber of tinmes the i.nhaler has heen actuated, Wil st
act uati ng Tg'%bi?ll?le&ﬁ adyadyantages ofshe dnyergdon Qi‘teugﬁ"‘t&‘ﬁf ook Bed byt dpe

havi ng rrar,,{gitﬁg@ fbp%p%ggti@ %ﬁﬁ”ﬂﬁm érher‘%;ﬁgé(onu{gjgﬁéd Ehgd%%b%\egg?,eich@;?ﬁ‘égﬁg ?c&é’ ndow

presenting the marki'n e user. ngs | cate

nunber of stepsiaifi ngleastngns medidamene doséofwemed ,reservairi spaedesh t o provi de
an estinmati on of a nunber of nedi canent doses repoved fromor renaining in
the stof affigagenensrof W antyivaiy deviceoetghaninhadar &1y aokatiedli ding a

rom the i IANETBTR" colnpE? onalidehf g IRENS Sohbfi S HE 4, Rhes BRI T bea
a di spl ay tfeapsunter crotindexiggtimansuidehe Pataehtiari @ 6F tdeSeshalkprther, an
el ectronic counter is disclosed as an enbodi nent of the invention, which

further irigteeking whetheosthe fudexued e sarearon ind@xangarecans| reaghed a
additional cqsts for,recyclin r _di sposal of el ecironig apparatus ste.
rom Ua o predeterg i Rt DoeGenofsabing S epbty Sstats 215 Eng RRRM B Sl o
powder {gardn’ | k } a i S : i : S
o i cion Heehdn STOL 1AMt WP eAdtBr FRRRCpaLHL iBn ALY NGEaRS |
nunber of "@mpey’ stateed theorimbsalied, clalioickinty ¢he Adthvaigingt deieei and/ios uarly

information avail able, for a_patient using an inhaler_wth such a cartridge
i nsert ed, WRAEPArRAFION Beang lafgeroﬁ W@%ﬁ'ﬁ'“gé'ﬁarﬂumg9'éiqfaﬁﬂélt‘SH%Pcoul d
further a . 1 h Si ks f c] ul er t o; bt ai n
tor emveq{eﬁgaggpy%%%m&%eega of t héﬁnr?gd}:@%rrgﬁ po%e’cgwfggﬁhyh%ﬁe

car tri dge.theomimbar yoft @addbinional aelesving stepseis,1 tola, pdeferatily grewder

i nhal ers do generally not suffer froma variation of the content of the
medi cal?y active conponents of the conposition in the doses provided when

t he inhalggph@xﬁﬁgﬁggigggqﬁkévéﬁﬁte. However, the accuracy of a netered

dose typi even nore dangerous for the patient, he may
actuate and use the inhaler without getting any nedically active substance

froman e .t% inhaler at all, thus causing risk of life forcertain diseases
treat ed wikifhdihe pahader amiphpenacertisalnpewdesceintiriidge Recewrtjng ra thedi cament

dose. VO, CRUBHRRR ol o RR3Ts oL EaR b eRohain e, Bigmlchily Resbange=' °
D Somnts dhedoe st Mok PRt pofusathpigicaniens, soun tennd o
st at enent drfigicdlt comdiltdoms: foenkheall i fe wfide patidnte wothoatemakingl additiariafly
demands on the patient or medical carer, compared with a conventional
inhalation of an individual pharmaceutical powder, and without
additional handling requirements.
25 ‘
The inhaler and powder cartridge of the invention are particularly
useful for the application of pharmaceutical powder medicaments
comprising, for example, from the group of beta-sympathomimetics:
salbutamol, reproterol, fenoterol, formoterol, salmeterol. Possible
30 examples from the group of corticosteroids are: budesonide,
beclomethasone, fluticasone, triamcinolone, loteprednol, mometasone,

flunisolide, ciclosonide. Possible examples from the group of



of nmedi cament doses stored within a single storage space. The cassette,
bei ng an exchangeabl e dose nenber, carries a nunber of sequentially

accessi blwoiznavosstaal | y seal ed pre-nmetered doses. The sealriprgoosiomash dose
shoul d ensure a sufficiently stable storing of the nmedi canent powder during
the lifetinme of such a dosing cassette.l¥he inhaler disclosed has a quite
conplicated spring | oaded nechanismto performthe steps of cutting the
seal i ng, tant@gelingrgiod anevi iatrbpi uebeatitde, athiogrepiumxiecbmides i on tube of a
nmout hpi ece_and braking the cassette dur”ggsgg ion tqQ control the tine it

t akes for_9t1M6°R;Vé.'_§§]34tteg R&-GAECOPYREC kAt | EXRTRISS B 5N {9HGUR 1 ¢ i e
during whisft, GRS Afifanhn ngrfqihgsaa%':!ﬁ&l&;{]é’f tk@ﬁ]@dyﬂggﬂ}apﬁmepa“em-

Activation an ocking o aler’is or e ng a covering

lid and pusiatigptan! The fI106WITg pasibel ased Bedmw thet fieoupi 66 pegbidesolnd
medi canent can be delivered a cassette which cones in a box has to be
i nsert éd iPReEEiNSe cefirarelix oftaunén. Gad 61tandn, maxathyread thasmphgalfdetofust

extracts they cteltel iddetdE albhe 2N oR e ieabih i B RS ™
posi tion, siihihTingthotiéhedangoTtiisten A tebpaBicig. drive spring is tensioned and

secured by a plunger elenent. After an inhalation cycle, a revolver
mechani sm noves the cassette so that a fresh seal ed dose is exposed to the

ot erovabi D HHEH e POSES 2T IRt s Wl o8 GrBEMeBBLY SR Hof Bt /o' °
[ nhal efo - MheeifRgeh fdraathy phirificdaeral bRt afidrid: Gassiating BpuRger of WO

02/ 24268 Al are described in nore detai is evident fromthe design
pri nci pl e,inveetioonbar coitainseadriobs aiatdbé esubstancassi sugpheasafoet@mple.quite

l[imted co red to a phar.maceuti cal. powder cartridge as known from US

5 540 379 RALRMGE, LB ORIBTSTCe. Tt e fRcha i eriesacd i & for s one
4 ait _ ’ _ ) ) ) Ci

0t Sutyon SEEIRT SRR, 4G SROGANEEGYY SANTAEEE afithir8rfintoditgide.ar) N

i nhal er amsteneidsi, nantr¢utdiees adsehtiiodiPaterd, hdiwrescs oentesi,s down to zero,
a nechanismreturns_the cassette to the storage box and the plunger and

cat chi hy raedigvaseytan ageids, thurmpess s oretrinsi and aeptides e fo@BRlasy 0f he user

mechant s mTHMRAICF A EOTFTo 14 iBe! SbberhefbrbecHieatthe, " °
i scl osed fehieirid dA6 SrfFtheAseqpRes Bt AniouTl agTtbiae GRIRLTCID ddte

nunber of cassettes used with the inhaler. The counter disp can be seen
from the andsnetiocoemilheexampaesofanatitriet tashene raephathsporinsedfesadusgnesount

doun St 2" i, AR MSTAREIRE LIRR AR, AToRRRIELRS TP o
R R s Sl e G A
shoul d f uratropineor atropine methonitrate, ipratropium bromide, oxitropium

bromide, trospium chloride and thiotropium bromide; examples of

antihistamines are azelastine, flezelastine and methapyrilene; examples

of anti-inflammatory substances are beclomethasone, budesonide,

25 Tloteprednol, dexamethasone, flunisolide, fluticasone, tipredane,
triamcinolone, mometasone; examples of antitussives are narcotine and
noscapine; examples of bronchodilators are bambuterol, bitolterol,
carbuterol, clenbuterol, ephedrine, epinephrine, formoterol, fenoterol,
hexoprenaline, ibuterol, isoprenaline, isoprotenerol, metaprotenerol,

30 orciprenaline, phenylephrine, phenylpropanolamine, pirbuterol,
procaterol, reproterol, rimiterol, salbutamol, salmeterol, suifonterol,

terbutaline and tolobuterol; examples of diuretics are amiloride and



| ook |ike. Besides, the cassette counter is described to conprise a visual
indication, e.g. an inverted pronpt of the nunber shown, to rem nd the user
t o exchamge 20dwooseat hpi ece of the inhaler, which is desecirmedooasoises ng
required for reasons of hygi ene, nmaybe due to the fact that the suction
tube of the nouthpiece is being describk® as porous (WD 02/24268 Al). The
typi cal exchange interval for the nouthpiece is indicated as with every
fifth casdarosemitdaatan exampiecefl ay erfzyme i35 tdyssin; hexampbesofobt ai ned from

t he i nhal . Thus, t t i | The, f total d whi ch b bt ai d
P T L P AR P e P AR I T LI L Sed e

consi deri : r o]l i d i
required @gﬂ'@%%% ﬁgpgbgrogigi v@%é%&? elmeés) gﬁad pgggﬂ%ﬁgﬁﬁgsmggtﬁs of
the medi cprotdingomatepepiides are ayclosperiieyr tetrickel 1>ae gbiicdgor anthal er
conpared to the inhaler known fromUS 5,840,279 A, and WO 97/00703 Al .
Gener ald y,insWlIN. nhrtder aadve sedstanogs Wrich4oep ba usaddargpadpenacheenen | acks

acimi i ot r SPOH G PEmiBPeEiten CabedaRie, o PNV AR By SuPFFHEBEIL58d by west
conpar { meRkenp TR RIRY uSéd whi fileel Bastls” R 4RIdOTLA ag ARGt EATY |1 ke 2

blister pack, as _discussed above with respect to 195 23 516 , for
i nst ance. appeptabdetsadiisardountariensisdrioh aamebé rusedeinadudge FoedeXanp\o

Singl o doBBYSUIRALETg LKA 4B | arth GRA? g TKeTIoRtATS ARATERepafbe and
boxes, 1(AS eWahpl A Gcéttte! MBEHzENe ish]?ﬁﬁdcn’atéf thz8ates! RYdrogey fc%?‘ﬁéﬁat@?”ber of

adm ni st ered doses. The object of the Invention is thérefore to inprove
known systhwdeodenr taciriabé sthraniden dilorodeleriedigeacaekonate cafisrat®unary of

the inventj on According to.the inyention, .this object_ is achigeyved by an

i nhal er fJJ MAAGer B At oMl RalR-s C '%Qﬂ“ag‘?’odiaei:?{f@’a angake ?ﬂaﬁlrrﬁ'éfp\“@gedoses of
phar maceuftgi ’ i f i r } a

Ut pl T o by CORETo e BT Tor  Rfpfe HcRtat | SESTTUE TRORMNAES",, &
pati ent byipeepriondtenvaleraséream the inhaler further conprising an
activating device for manual engagenent by the patient for repeatedly
neteriy a dose of medicament to be adninistered to the patient, and
further conprising an advanci ng nmechani smfor advancing a counter or

i ndexi ng neans each tinme the activating device has been engaged by

t hepat i enBrief tdestriptdos eofothereltawngsnt has been rel eased for

adm nistration to the patient, wherein the counter or indexing neans
conprises an index, the index being detectable by a detection neans of the

IQEE: (ra]grg mecﬂanlsm ocC iing t he ac ;/a i Ng éw ce’a (r: ;a tran -or tit(r)]ﬁ
' » g tﬁé‘%i’ﬁﬁvﬂﬁb %e”ﬁ%ﬁtf@{ qg %&@Hﬁé’d b rﬁeadpg &t % HE}?F"P@E{&[RQ
mechames mexémp eyl énitaderertebfyapd i fhalerpareiat gidrmaeslitieaP gowdér arefidag

cycles since detection of the index. The arrangenent according to the
i nvent i on agrorstisgt &0 Itbekinyent famr i histrated in the accompanying drawings,

wherein:

Figure 1 shows an inhaler according to the invention in normal operating
25 state, 1in a perspective view;

Figure 2 shows an inhaler according to the invention in blocked

operating state, in a perspective view;

30 Figure 3 shows a cross sectional view through an inhaler with inserted

pharmaceutical powder cartridge according to the invention, in normal



use of the inhaler after renoval of a nunber of doses fromthe reservoir
space, or an approxi mate nunber of doses left in the reservoir space with a
simpl e, iwexpam®soze, and reliable nechanism so that anPpPCcEmPess@omeEurity
for the patient using the inhaler can be obtained. The invention prevents
the patient fromtrying to dose fromarlt®npty reservoir space, causing an

i nappropriate lack of required nedicine. For certain diseases, such kind of
i nadver t eppertatdieg drateg withoutameethpiecslandfairwby dlementtse dpensteasn ofurt her,

t he manufacturer responsible for filling of the inhaling device is able to
limt thethRA98inbMeandSal ati on cycles froma single reservoir space

i ndependent fromthe exact filing state so that even under an undesired
variation of the filling | evel caused by the manufacturing procedure the
patient cafgurel ¥ showthe sfin¢lart Badssesettiona® \ewi shrabglke dnoinmdlerariha dosing
cycle, he wll get an appropriate dose of nedi canent as required. Further
the codfi gmqttegrpmcwwtngal Fovgrr cavlridgermcgording todihenieniieiur dR to

arrange t i I & i . e pr.i by the
activati OHS%l}ar%?ﬁe&feggﬁftﬁgtsgﬁe[ isﬁl’%qébé'g‘écmégéﬁﬁ@e“gr g&%érr’rvédﬁ] gﬂ odi nent of
the i nvenpb@hptiBee;pr edet erm ned nunber of nmetering cycles since detection
of the index is one. This allows the patient to obtain one further dose of
medi canent after the counter or indexing nmeans indicates an enpty reservoir
space, pravidin nough tine for the tient even under_acute sy ons
Loobt ai n 5194T50R) SFOMSI B it 1Afa CEpsssebtiona] agen thriolgiart ehaleke
carryalpon } I } - , ihhe
pat i ot w[fErREA arh AL Elroulety CEHA B8 PRI BT eIt Ih

Mor eover, biltweked operadimeeadate, mibhoudemeuthpiess; nunmber of doses by the
manuf acturer in excess of the nom nal nunber to avoid disposal of valuable
nmedi canent powder. In a preferred enbodi nent the inhaler conprises a
reservoir ef Fya tyis wder

medi camsntlr,%)l?’cheeesaécﬁal‘"’\ga{i ﬂJnegg evi cg \4‘1% gﬁ@%ﬁgl%ﬁggg{e&ngﬁte&g;aﬁoé‘pgati ent

bei ng conggertrddge rerept&I1ePOf tant iialercdugoirding ¢o thevim@endiomt eri ng neans
at least ‘froma filling position for receiving a dose of nedi canent powder
fromtle reservoir space into an enptying position for releasing said dose

edl cament (00 bd. S f oo SBectie el af 2, pORERHRY ey I Shellbuflg e,
nmechani smaegditng Y ¢Ré ethveRt idhe transportati on nechani smfor advancing the

counter or indexing nmeans each time the transportati on mechani sm noved the
nmetering neans so that a dose of nedi cament has been rel eased for

admnistration tQ a patient. wherein the |ogkin i b S the
activatin 18'ér\ﬂsc§ %{]‘ﬁgo‘?hoﬁ”hgerfsrpgﬁgw rYb?WSoR%r%éﬂga?B@ﬂsg’f%?r ({’ﬁéh
pr edetgy mi UP@&; 9ha "B €hé RAvENGLRS Since detection of the index. In a
parti cfuq armsﬂpér?‘e er rrgd gerrbogi rrgn¥ of the invention the inhaler

Figures 10 and 11 show perspective views of a rest lever of an inhaler

according to the invention;

25 Figures 12 and 13 show perspective views of a body of a pharmaceutical

powder cartridge of the invention;

Figure 14 shows a perspective view of a counter or indexing ring of a
pharmaceutical powder cartridge according to the invention;

30
Figure 15 shows a Tid for covering an opening of the reservoir space of

a pharmaceutical powder cartridge according to the invention;



conprises a receptacle for a pharmaceutical powder cartridge conprising a
reservoir space for a |large nunber of doses of pharnaceutical powder

medi canmrerwo 200wumgo2rhe i nhal er may be used several tinmespamkracosppisaceabl e
cartridge can be used to minimze the costs of the nedical treatnent and

t he anount of waste generated. Additiond®8 y, use of a single inhaler type
is possible for a variety of nedicanments provided in different cartridges,
thus inproving the over all economc effect of such an inhal er. The
invention can be easily set into practice if the index i,s forned by a

si gnal i ng EWF&@EGSO"&Q/@ECM e‘él"’P“GB iingr tQ thentenhiPhdAHOrmah o rost
sinpl e and : |V i i S i I a notch
or cam sooﬁépﬁggﬁ%einE@aggepé(ﬁ?\é%tfggﬁéne\@ ‘%’miq:g]tgl ﬁ@bteé%ﬁéé;aﬂa\genr?m, in a
further pr#ienoethpdebodensvdd;of the invention, the detection nmeans
conprises a signaling |lever for biased engagenent with the signaling
sectiondof the counter or indexing means. In a preferred enbodi ment of the

act vat i g’ Bvrc shiFor uTeS sBE} EaEl TG i, PR ek Cnt g™ over
i's in hingegrteodgeeetmovadyi th a rest | ever such that a novenent of the

signaling lever is transmtted to the rest lever, the rest |ever conprising
a pilot section allowing the rest |ever being biased against the activating

posi 1 ve cribbrnehars B bEs: R hg 3AT: Bhe apoaritnaniaGracitr PR:d on
mechaniigm sharBédif 641 poha@aKcaptriltigardRBBETRNte tHel Phvéntgorr @ngPort ati on

mechani sm reaches the enptying position for releasing a dose of nedi canent
powder, and thus arresting the activating device and/or the transportation

hani th further —dosi b f .. The hl ocked
State of thEURng Shors o SmpiRd Seh o7 5 e urcaRical aWer AR ATi ng
device is gdopdiRAth i pﬁ@hﬁﬁg?bdlfferent from normal operation position

t o unanbi guously 1 ndi cate the cking state of the inhaler. For repeated
use of the inhaler with replaceable cartridges it is preferred if the

positign of the signaling |ever a the rest |eyer is reset to normal
oper at g%g '{*ﬁﬁsrmfdﬁﬁ ?1lelae %‘?%r?%éﬂg%ﬁr\?&iY%@mE@‘x‘i"@Et and/ or the
transportation fromthe bl ocked state, on insertion of a fresh unused
pharmaceuti cal powder cartridge. Were required, for instance by the

speci fic phemeeallyestind debigrivedi timenialappand dhe taaptridie! 6f thayikents@dl as a
one way device if the receptacle for a pharnaceutical powder cartridge

conpri si ng?% dpsRITIREd dierecas apavmf@rre@ﬁﬂﬁ)uﬂq@tn‘@e exorele by an enkpdimenthe non-
renovabl e t T i € f i i.on. are_fuyrther qgbtained
by a pharﬁ%ﬂggf@@glﬂggm e&ﬁgﬁsi#ﬁ%g@9@8?qﬁ§§q%$3ﬁ1ﬁﬁ”ﬁﬁhgf Sﬁ&”ﬁ@skﬁibed
above, 2¢60ngR S83W 710 B1, US 5,840,279 A, and US 6,071,498 A, the disclosure of

which 1is hereby incorporated by reference.

The inhaler 1 shown in the drawings 1 to 5, and 16 to 17 is an inhaler
for powdered medicaments, for providing a l1arge number of doses of

25 pharmaceutical powder medicament from a reservoir space 2. The reservoir
space 2 is provided within an exchangeable pharmaceutical powder
cartridge 3, comprising the at least one reservoir space 2 for receiving
a large number of doses of pharmaceutical powder. Typically, the nominal
number of medicament doses provided is 200 or above per cartridge 3.The

30 pharmaceutical powder cartridge 3 is inserted into a corresponding
receptacle 30 within the inhaler 1. The receptacle 30 and, thus, the
powder cartridge 3 is covered by a 1id 29 as shown in figure 6. The 1id



at | east one reservoir space for receiving a | arge nunber of doses of

phar maceuti cal powder nedi canent, having a dose counter or indexing ring
carryi ng worméedogi2rci ty of nunbers or graphical or col oretd/pre@3ab7s25
information for a user, which ring is novable relative to a cartridge body
by an advanci ng mechani sm of the inhal ek¥2 the counter or indexing ring
conprising a signaling section for activating a | ocking nechani smof the

i nhal er om@ecdmbe coupheentdionahdagiwigd chi gy reeaabés by phedettéemti ted position
relative to the cartri d(gee bog%adl n a nost sinple and cost effective manner

the si gnaleXgiiangecthepowderr ga 65 agdtnst arireshong. o Gapahe QF the
i [ t he | | t | s I |
rechani cafofaEnefanls"Spa'of Eine. LTt ToP GRUIBR: TeaRorls AaUsE SPHE

reliabili tithgferawpttparageier cértpidgeene@i tor bel peevarteddiTig stmay be the
invention, the dose counter or indexing nmeans conprises a securing neans

pr eventd ngasedorcotedicaments spradifiigaliynsensisiva Aondustd eBumigkiby iafn wi t h

ot e cam EBOGEES it PR igAa e S Pttt st hanRape i P nan ca
detection of the signaling section a pharnmaceutical powder cartridge

according to the invention furtherconprises an opening for engagenent of a
si gnal i ng Thevmowdef nedhi cankentgcare bbarecefived byha pathents bywieanst oie agoditit er or

i ndexing ring. Further inproved securi of a pharmaceutj cal. powder
cartridge 5&5&9}@%?@"9?8"?*1 thV&H"ﬁ?‘bHJUEg%%EOW{%é?ﬁe@ B?JEH’aEé?@quW%Chani sm
provi degl i#8e iR dngadfentOBY thB Sdtaght N9 ¥hd Fofn ' @OGNRL, acgdimgn of the
counter or | ndexi ng & g preventing the counter or 1ndexi'ng ring from being
reversed eoanedipdulsela trarisportdtiion, megchabism § @otnshdweninsdetgil) dgbr & ool s,
like a small screwdriver, a pen, or the |jke, M ?use of an {

phar maceutletalringolRans 0% tha owdere SRBEFHIELS tate | e ATPH R %gﬁl%g nmost

ufmeger! ¥ thaRovdee gl . .
For T or cedsigRefan corifing PR, REFandht Boiash THOR IR, fefiglh o M0

cartridge dpaey 208§ eshor PPMy@re Griri‘umdenien?tymggpoeﬂﬁbasfc& pekddsii ng
indicating that the predeterm ned nunber of medi canent doses have been
renovetl paédaosenefl aegicanenhpowdsr dmsatarol it HiicEolintFeem dihe; Atlediel /i ng i n

ei ther directiqn nce e e | n [ d.e ' t.pf a
phar mace utﬁﬁg a‘?aqcﬂ Sﬂﬁ éflc Hﬂ?‘ﬁl%d&ee 58%@1‘3@??1% %gd‘t%\ ?‘F@\\Efg%?l @ﬂﬁﬂh{e@% 16

phar maceut(seal figareers)C 4 randgir iSUFdane bertetaRed Pyneh@ pat flent. nef Iriol fpveri ng
an opening of the at | east one reservoir space for receiving a | arge nunber
of doses afsepHehermowtihpiece isosulichabhe girobeated, fromddirtybyoy aepoyabdenedvey sai d
openi ng caqnt ai ni n% t he dose Cfunte or indexing ring, wherein the Iid and
the interildr 32 RHOWRFIN FA9WESH! M dchdnpri se each a collar to provide a tight
snap -ef fastening of the Iid, so that the at |east one reservoir space is
sufficrently seal ed agai nst the environnment and the counter or indexing
ring canndressing the key 4 for dosing and inhaling of the medicament need not to

be coordinated by the patient. Security means inside the inhaler, as for
instance described in EP 0 837 710 B1, US 5,840,279 A, and US 6,071,498
A prevent repeated dosing of medicament without inhaling the previous

25 dose from the inhaler, thus preventing intended or unintentional
overdosing. The key 4 and transportation mechanism 5 allow for
repeatedly metering a dose of medicament to be administered to the

patient, one after another.

30 The inhaler 1 further comprises an advancing mechanism 25 shown in
figure 17 connected to the transportation mechanism 5 for advancing a

counter or indexing means 8 each time the transportation mechanism 5



be renoved w thout destroying the cartridge. The invention can be used npst
effectively by use of an inhaler according to the invention together with a
phar macewvocade/qoeorder cartridge according to the inventiPpomEPR®sOb]SeEt and
advant ages of the invention are further obtained by a nethod for operating
an inhaler for powdered nedicanents, co?®rising the steps of releasing a
nmedi canent dose froma reservoir space, on engagenent of an activating

devi ce of mohed ithbaletering acpes i6est ,thatvanose g famedicanent dwsibeaxi ng means
conprising an index, displaying the counter qr indexin ans to the

pati ent ofelgasedofon paminisiraliionded acPatHEMinthBeFOUREr ?QTdéQd@ﬂ NIHEEMSunt er

otate of PLerSiaRty dFREAe fof IcHELFlooR G PATaThAL Infee thererdRidg Y,
posi tion icombreides Ngh ande>eIptdhe $hdde Iobeingedétriddhisie bhl ®detoctibhemeans

activating device and/or any transportation neans after a_predeterm ned
nunber of 18deif tthenkhaler.edbe n@d%e‘géssqu@édd@t achy gnnetch Ré ae@pty" state,

bt er abi v il e RdT o8 e dechil o BRlneEf, i ThABBbRRmscs. gk cdh be
phar maceutseg)! friopvEigureé art.ri dge according to the invention, it is possible

to make securely avail abl e pharnmacodynam cally active substances in the
form of powdered pharnaceuticals even under critical conditions for the

med cal canecctabhint b L EBectlinlbndrts aRIBHE 5 s oek Rt vi dua
phar W&f@utm'ge@%n\ggﬂvmr Th@ngcm’ ﬁg??h?éha?ﬁ@hti@ﬁﬁ'tHéaé%ddﬁﬂeﬁ@%Hb\n@ PeRpsiseghe

i nhal er an er cartridge o he invention are particularly useful for
t he appl i dheimestoteveratéadéhtpidat senbden leand doekted eveniis 24; rapd the

exanple, fromthe gro of beta -synpat hom netics: salbutanol, reproterol,
f enot er ol ,"a‘F‘quE]@W%I ,ggsaeﬂdrr@‘?ﬁbﬁ %%Wﬂ e%b&%%?-f Qﬁnﬁlpﬁlé"@r oup of
corticost j r e j : , ti n

Fri anci nonauatisfl &, wih 68 the, J05VaER BPRE ey W SEARETEE 1o possibi e
exanpl es frramapgoneationupechannm Ghafidreagpresleberdrinedatumber wh neteride,

t hi ot ropi um brom de, gl ycopyrrolate, R R-gl ycop%rrol ate. Possi bl e exanpl es

}‘rom t¥e gveles sinemdptraliion @‘nlahanitﬂdem%r gnﬂbs‘; g rembogenti flown: r Bigadol , f
irtine, T i . :
bopt | deo. RRECEREIURE Runekr gt e chRThs "SubiReflondctTon 0 86 Rgl, o

hormone, figcoky. Yhid masdd @Bat dnebetreepatiehtPah redd drbRrhe belrtterh@parin,

FSH (folliclestimlating hornone), colistin, tobramycin. Pharmaceutical
powder f orindexingoneanahd ain the fepedifefibe yinbalarsddasushawn H® figueel6 and t he

Var i ous. adbibeoEaraauel 1AL St o0 i Been PeRied oM LET™ *! "
al | er ges red@hoii 0dgaes, 2 2hl CtHils), MEHedreServet idpaté PToRethe Pblder
-inflammat ory substances, antipyretics, corticoids,
cartridge 3 is considered “empty”, the patient has one further
opportunity to activate the provision of one further dose of medicament
by pressing the key 4 one further time, before the inhaler 1 will be
locked. The locked state of the inhaler is shown in figures 2 and 5.
25
This 1is achieved by the signaling Tever 13 of the detection means 10 of
the inhaler 1. The signaling lever 13 shown in figures 8 and 9 comprises
" a spring element 18 for biased engagement with the counter or indexing
means 8, that is the signaling Tever 13 1is forced by spring load against
30 the ring 8 forming the counter or indexing means of the cartridge 3. The
signaling lever 13 is pivotally supported in a base frame element 19 of

the inhaler 1 and in hinged connection with a rest lever 14 which in



steroids, antitussives, bronchodilators, diuretics, enzynes, cardi ovascul ar
agents, hornones, proteins and peptides. Exanples of anal gesics are

codei ne, woanmmv@kizne, di hydr onor phi ne, ergotam ne, fentaaoylErasvd/onmephi ne;
exanples of anti -allergies are cronoglycinic acid and nedocrom | ; exanples
of antibiotics are cephal osporins, fusatlingi ne, neonycin, penicillins,

pent am di ne, streptonycin, sul phonam des and tetracyclines, colistin,

t obranyci riurexianpl s pdfotail ydmborlmdgbysttmr basu fogiene]emantopd nas can be

met honitrate, |prafropiumbromde, oxityo bro de, troggl um chl ori de

and t hi ot S8R (OB biauaes dekarh ébe (ﬂesﬁnlq f's¥ Wy in detalliinne,
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are becl or‘rﬁgwgés%o:rll ugiel'sgh?gsgmﬁ%t epre noP @Pttbgnéejt hh ﬁ EIQ\(%?UE?S%II I"de,
fluticasomestd Idﬁfﬂ@%@se tirbAdalentitne9 oAk aFPater axanim ésngdd antit ussives
are narcotine and noscapi ne; exanples_of bronchodil ators are banbuterol,

bi t ol t ér olconkeattian diedweer: [thesigaabing devardds rand the wephriaver ¥oifoterol
fenoterol, hexpprenal ine, ibut roI ren Lin i S e
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pi r but er olg en@r‘zﬂqgt &fs‘h'a ped ‘?‘Bl’:éﬁ&"c% 210 bf"’éﬁér Pést ﬁéb&UtIQ”Rloh sRatmt er ol ,

sul fonterol, terbutali e and 't ol obuterol; exanples of diuretics are

ami | or i de maneliantost rtihdesignal tngipver dB8 Bﬁntealzgm’tﬁted; tor Vs irest ebeaapllds of
cardi ovascul ar agents are diltiazem and nitroglycerin; exanples of hornones
are cortisone, hydrocortisone and predni sol one; exanples of proteins and

pepti ogys g?\‘?\}lﬁé/ nbe&aPan ! 6‘lefthg grg'fo?f‘m ‘tﬁé%nﬁ?&d orn$idexing Mdahfeds active

subst ance ich can be use adrenochrone, col chicine, heparin,
scopol ani showTha &idureels utbmeanuezﬂ 1gnme»eeti wh ¢h vidoe sfgraiamg)ﬂeverariBbeths ed as

free bases .or acids or as ph euti.call acc pt abl |ts.. Counterions
whi ch can SBENALIRG TeMarubd 11 g‘?"‘?@;al?ﬁbﬂ S ii%)}@gcﬁ @B?@aema &SNS 185Pth netal s

Densonte eﬁ% oAt EWESFO?QL gxam&ge ¥ tgﬁlg%ﬁngbr on Q%Mkpwq’géepe“

benzoat e, ogen carbona f ogen chl or I odi de,

car bonat e,]egét ridt, eThd west dieeer acbmprm@é @aptlotCsecivivat 5 dldowiaigetheanvat e
and sul phate. Esters can al so be used, for exanple acetate, acetonide,

pr opi okfat &esti kaveprlbkatke biasas éﬂ@mSBrﬂlﬂ‘ a@’é‘s\@hm |Q§*N1‘éﬂ (kay Dr éﬂﬁi/r%‘s I'n
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n: Figure shows an i nhal-er according to the 1nvention in nornmal
oper at i ng comprisesi a rampee lement &eamd,ewref&rgbhe on botdwsides.i aheoteh 2%.cor di ng
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20 section 15 of the rest lever 14 moves along the ramp element 22 of the
key 4 until it reaches an end of the ramp section 22 when the key 4 is
fully depressed (see figure 4), releasing two hook elements 24 of the
rest lever 14 for biased engagement with the key 4. When the key 4 is
fully depressed, the transportation mechanism 5 reaches the emptying

25 position of the dosing means 6 for releasing a dose of medicament
powder. When the patient subsequently releases the key 4 towards its
normal position, the hooks 24 come in positive engagement with the
notches 23 of the key 4 preferably half-way up of the key 4, thus
arresting the key 4 as the activating device and the transportation

30 mechanism 5 for the dosing means 6 so that no further dosing cycle can

be performed, as shown in figure 5.



pharmaceuti cal powder cartridge according to the invention, in

nor mal operati ng state, w thout nouthpiece and airway el enents downstream of
t he dosi ngorme@m®g02Fi gure 4 shows a simlar cross secti omal/pre@sodtsedough an
inhaler with inserted pharmaceutical powder cartridge according to the
invention, in actuated operating state 29r rel easing a nedi cament dose,

W t hout nout hpi ece; Figure 5 shows a simlar cross sectional view through
an i nhal ehai ddtivaliangt delvigeai sraceestiedain popdeitionrdififdpentadcan diongal o t he

i nvention, in blocked operating state, w thout,K nouthpiece; Figure shows a
per spect | PREKATARN HOS bk 'hr?ée?*&q%ﬂe"bfﬁ qur§sy2r ad 3. cq}etr?blﬁld’é'amlé&é‘&‘% e of an

i nhal er ag j ti9, ot i LOR; ~ kBT ctd i of an
et uat | ng A0 e o T B o g RS Bt R e e
9 show persapledthateths keg Lofremaivisgaprorimdtel ¢rhalff-way ibebadetr it wormaing t o
the invention; Figures 10 and 11 show perspective views of a rest |ever of
an i nhdl eregk wsdtayn 88 shewn; Hy dhgurenl. mngupelilly depressed RS teRspect i ve

Fi gur o 14 REHR o a@BIEIQGEcty BE)eopRl By SOk ot Tt g adin, T 9T

phar maceuy4i,cal powder cartridge according to the invention; Figure 15 shows
alid for covering an opening of the reservoir space of a pharmaceutical
powder cartridge according to the invention;Figure 16 shows an inhaler

accordin 0 the.ipvention.in norml .operating sta in. a_per cti

ront vi ofoRmatiply B8k 9 the aRalfr 1nERE dosheiobcat tbeobidha BIE TRE 1 hnovs
an i nhg engi $Hd Rest Qe.f/érgq]rzlei é‘}‘e%\? Rol Arral dopkitdt $7g g)bkfjlgl%nf SFETeREHng1 gur e
18 shows a cross -sectional view of the top part artrangenment of a

phar maceuttheateypdwalel tharttnansigprtatior dectpnt sm thdromvibet blotkedstakeguwne 19
shows an e,xgl oded view_of a pharmgceuti caljicgfwder cartridge according to

the i nventiN8ertioaset idfresh ypused pharapcllf (POWAGE i GAEL B8 di nent

General ly, the design of the inhaler and the cartridge of the invention as
described here as a preferred illustrative exanple of an enbodi nent

corr espondheopldrpageitdeal podrdérgcartyel dgorXishgwprinn€igqures a2 dadcld fed use EP 0
837 710 BI, US 5,840,279 A, and US 6,071,498 A, the disclosure of which
i s herkEby Wikl digoihaderbl aceerdingcko theembediment desardbed icompiHisesr awi ngs 1

(0B pamebl et 2 PR PR gfbeICl BB or providing 2
space 2 . phifmdced€iadli powdtachedi cafiert, 0¥oid afieveribodiment ehswhefigeabheminal
pharmaceutical powder cartridge 3 , conprising the at |east one reservoir
space 2 f awmbeit@ifveHy doses. The reservoir space 2 may be factory filled with
medicament powder through a top opening 31 within the cartridge body 26.
20
The pharmaceutical powder cartridge 3 comprises a groove 28 within the
top section of its cartridge body 26 surrounding the opening 31
containing the dose counter or indexing ring 8. The ring 8 is movable
relative to a cartridge body 26 by an advancing mechanism 25 of the
25 inhaler 1. The advancing mechanism in the form of a pinion gear 25
engages with the ring 8 through opening 35 in the cartridge body 26,
once the cartridge is inserted into the receptacle 30 of the inhaler 1.
In the groove 28 preferably two resilient hook members 27 are located
preventing the counter or indexing ring 8 from unintended rotation with
30 respect to the cartridge body 26 by applying a frictional force. At the
same time the hook members 27 prevent the ring 8 from being urged

upwards by the bias force of the signaling lever 13 of the inhaler 1



a | arge nunber of doses of pharmaceutical powder. Typically, the nom nal
nunber of nedi canment doses provided is 200 or above per cartridge 3 . The
phar macewvocads/qoeorder cartridge 3 is inserted into a corPCeEsEPeRdionTF2s
receptacle 30 within the inhaler 1 . The receptacle 30 and, thus, the
powder cartridge 3 is covered by a |idZ%® as shown in figure 6 . The |id29
can be a conventional one which is renpovable by the patient to exchange the

powder camwohce dgsetedgdnisthe rfagceptaciae30 of tive ihkaldr 1Lhe heohookr memberk! e
shap on Uéﬁ if for specific reasons a reuse of the |nhal er wwth a further
cartri dge2hedksOr seMYE B0 dkaent the ring 8 impleee tand reladioan! pesitldgredirdng

o ovi ous! 1 JBRUACHE Sk At Bl Ry Brtblss, BF T ale Praflf RS PPRET oy
a patient thy TEa8s opf the cartriigecidty helefl sicun iMerigifed 8 dndr 19eThe
conprises an activating device for manual engagenent by the patient in the

f or m of5 acrReyriggediody <o fuethard comprises anspReniag Ih feeengagerant ehdheshown

det ai | trid f f
i1 ng psddidiafoTTever BLetTAl shufler CiRBaHEL cafttehotidndefion FfRf o oM @
reservoir Tﬁ@a\ﬁﬂg% Et%\nslbé’%ad by kBeINBeB thrtbAgli Qmﬂﬁ'g%rﬁi@ﬁ'fiﬂ QBcated
rel easi ng said dose of nedi canent powder into an air duct 7 . Fromthe air

duct 7 thdnpkhe &op region mifathke toaetmidde dwayn?6 powder through a nout hpi ece 16
(see figure 16) via an air streamgenerated by the patient. If not in use,
the nouthpiece is suitably protected fromdirt by a renovable cover 17 as

shown Ig‘CfIh%ee%hé Beve 28 éfi%s'lﬁ‘ er@rég?% & rla®En&lOmbEarA YA L;Jr‘%k)‘f‘dléd"ﬁy‘-"f

t he ament nee not to coor nat e the patlent. rity neans
i nsi de thcanieﬂfmltecaﬂassuinportertﬂmulce‘ledels<33| becthencﬁﬁtr@d@é%boa&(BGBl us

5,840,279 A, and US 6 071, 498 event peat ed dosi ng .of nedi canent
wi t hout |HHB¢P§?§1%¥TSPQ/¢8%*‘ tf’PBn%“t Hg ﬁ}ﬁ]ﬁpwert S NERENNE 1y 8

i ntended o] The K&V

rochant smPLedtghg A ?@%ﬁ%feﬁa"‘?ﬁa GHin o8 o Bink ARG BVpfi Ty,
adm ni st eyeer taniHLe abdon e For ﬂﬁ‘taﬁéet EFV] wing hersmaThescrabdtieer Thirgaghan
conpri ses an advanci ng mechani sm 25 shown in fi gure 17 connected to the

t r anspldr t apPeNIndk HaKi eeaed virg taeva;;lrvanmgamedwmen 26r of ﬁdexiwlﬁealns 8 each
tlnethené.h artation s sm5 gthe rreterln%ﬁe ng hat a
dose of c@ﬁﬁﬁ?c%géc%egﬂw eé‘ 83 ?% A% SOMEETSR FOH o '&e ;98’[‘? t 9 The
count er ORpi&ERAY! l“ﬁg”Baé‘?lolﬁél?fﬁr §|b|hboknfdrh?orfde6”éﬁ§ag€mérﬁﬂW1ﬁ1 ghd cont ai ned

inside the cartridge 3 conprises an iIndex , the 1ndex 9 being detectable
by a det ecormpmdwng h@ol@BBtcbre nobctrawethmﬂhbemwemdyel bod)oeﬁrm:hclaytrae by a

notch 11 as nal i,ng. section of mechanical co . i,ngdexi ng nmeans 8
e can CaulielOF AgHPRIGLFING . PlarBeler dor] RN daicaE Fh@miﬁﬁnhm er 1is
coupl t AGfgERN i rrﬁ&l‘ha 2
enbod?rir)en?ré%g\%nﬁhtﬂeb%prl ses ?ﬁ;ﬁeraﬁesatm-éhgvdg§§§4me th segctl on 15 gnd hook
el enent s ady famihéhaovement of the counter or +indexing ring 8 in either

direction, once engaged.

The counter or indexing ring 8 carries a multiplicity of numbers or,

25 alternatively or additionally, graphical or colored visual information
for a user on its outer circumference. The counter or indexing ring 8
shown in figure 14 comprises a signaling section for activating the
locking mechanism of the inhaler 1 once the counter or indexing ring 8
reaches a predetermined position relative to the cartridge body 26, that

30 1is after 200 doses have been taken from the cartridge 3. The signaling
section is formed by a notch 11 adapted for receiving the signaling

lever 13 of the inhaler 1. The interior circumference of the counter or



ranp el enments 22 and notch 23 interior of the key 4 . The | ocking nmechani sm
12 will block the activating device/key 4 and/or the transportation

mechani srwb 2ade/m@802a pr edet er mi ned nunber of netering cyelcexrtosoersdet ecti on
of the index 9 . Wth the enbodi nent shown, the predeterm ned nunber of
metering cycles since detection of the 32shdex 9 is one. This neans that once
the patient can read fromthe counter or indexing neans 8 on the front of

the inhal énddxiag simgwB furthé®waeriks timtsmahE protcetiensidiedormimges notchloses
have been renoved fromthe reservoir space 2 , and thus, the reservoir

space 2 oPetwrenpBiRier Wikigh: notlie 1S red eawahd yondaged dyp e oft ble paek ent has

medi canenTeRgETS, AL WPeh Yirkor B 87 fuSeiell BT RS AriPifoe’ bod)'P6 73R o
wi 'l be | gpkaftatiidre phoidadg simtfddatti o thidadre Vi éwpinghwivitiol 34 iagséEiatédand 5

. This is achieved by the signaling | ever 13 of the detection neans 10 of

t he i nffal wiith a fohle cargridoe nghtisvatchacashsegurtify fanpangenedt aserves clénpri ses a
spring elenment 18 for biased engagenen ith the counter or indexi means
2" {hat KGoR (HL8IRRRAPF 1RSI GRIGNCa5 oNeOF dfigckingy 8 ssimtpdesaboudhansid Ipfie
ring 8 fogp Fop j 1! .a The
signal i nng]eé\}ng?? ?gh%tsg?glpwgg?ypgg?ﬁggﬁﬁr@g E@geeﬁgﬂr}ggg%eﬁgn% 19 of

t he i nhal patiendnals ithehéndgaderconnection with a rest lever 14 which inturn is
al so pivotal |y supported by the base frane el enent 19, as can be seen from
figures 3 to 5. The rest lever 14 is shown in detail in figures 10 and 11.
The sp n I f i i : r : base
frams 3 onnePoRge ol Kok Ere b gkE e e ol iaind, i bBEn iR

si gnal i ng3llesfethd Fresprvdilresparst 21 andethd 4rosvep28veahtdibing the atingsg.ofh@0 of
the signaling | ever 13 which engages a generally u -shaped receptacle 21 of
the rest ﬂéqg’rl and dhenintesion, efge edbent fg\e PPRN1 80 gHalCPRRY Isevedch 8 God lar
transmtt . yesty .l ever 14 | o) e i 84k ormng the
count er 0?6'%088&§\ﬁgenéatﬂgﬁgs§ns on ﬁaﬁ{“#}ﬁ&grt&?ﬂ%&ﬁr@sé?n Sél %I’?ﬁ%ﬁl with the
si gnal i ng rkeateioid Zpatbe2 Jisgnifioderitdyesealedi fyafinst atebanvivenmadti sl ehenent
18 to swing into engagenent wWith the notch 11, thus transmtting the
novene®t countes erdndexingr ring 8Teannogshe Irenevediwitwubrdesdsoring the section
15 al | owi nﬁ ';h:a rest lever 14 to be biased against the activating device
(key 4 ) SAGY 39 ne transportati on nechanism5 on engagenent by the spring
| oaded signaling | ever 13. The key 4 as shown in figure 7 in its interior
conprises a ranp elenment 22 and, preferably on both sides, a notch 23. If
now t he kég it iis eldpent ot & mkidldédipehson, deatioys axlttieoat tane @irl be madet i on 15

Feaches. aiBhaespedtngO e 6 Rk SBOGERE 1 GRECk Lyec i Shou P idbosed
(see fjnqun r s e : t lever 14 for

bi asec?ogngfggﬁel)rlr:gﬁtgéﬁ%?héﬁﬁgéwygg%r\/\hgn%?hée(ﬁégogpelt ???Lrﬁsy depressed, the
transportati on nmechanism5 reaches the enptying



position of the dosing neans 6 for releasing a dose of nmedi canent powder.
When the patient subsequently rel eases the key 4 towards its nornal

posi ti on,woheodmosks 24 cone in positive engagenent w thpChaEpp@soses 23 of
the key 4 preferably half-way up of the key 4 , thus arresting the key 4 as
the activating device and the transpastati on nechanism5 for the dosing
means 6 so that no further dosing cycle can be perfornmed, as shown in
figure 5 . The activating device is arrested in a position different from
normal operation position as shown in figures 2 and 5 , thereby
unanbuguqusly i ndi cating the blocking state of the inhaler to the patient,
pref erd®1PSsuch that the key 4 remmins approximately hal f-way between its
normal rest position as shown in figure 1 , and a fully depressed position
during an activation cycle performed by the patient as shown in figure 4 .
For mu tiplin tdalkaled (e fonhpldered hbeidasentd,ofiofprovidisgoadlaryg riumber 13
and the rest lever 14 is reset to normal operating position, releasing the
key 4 aindosefe of rpliaspacauki cal PRYdeTaApdiRament Jwom e SANGLK E8SAVAI B, SRge

i nsertifgn_ of ] r nac | cal . i dhal .

phar ma u??caaﬁulg)%ﬁ%&%?f?ﬁegggv@s ﬁgéér?%i’ nwlﬁ%éﬁrﬁ%dg%%é@nggﬁf N E§C6J§’ dei th
t he i rflakepatlieat Ay fedrg b0 drheiersipdame fthe diathal b Edrtim comed sdng @ser voi r
space 2 for receiving a | arge nunber of doses of pharmaceutical powder

medi caaativatingr devigeetodoraanuah enaagasient okhe atiembder otepeatedyses. The

top ofBehiRE Py RRICAENE Yo e pBtstehelntd FRATHEBRT &' Donder
cartrifigehdr CoNprising #h adameengdhethamish (2B FoP ®NEHETIY 8fcduhdercairt ri dge
body 26 surround|n38the openlngh31 cont ai ni ng the dose counter or indexing

ring sindexirg mears 88) Laehbvhiieethelagtivating devdee t(4)dbas beeay eprgagsd i

advanci,ng nechani sm 25 of, t he . nhal er The advancin chanismin the
For m oreapBFEIE g Tht sStald By Befichhert bag HegR FEiRRSTE 1Bk poni ng 35 i n ¢ he
cartrigfenPaPatidn tonaRe bheichR! tileten ithel AGRELDY Fhdexing meapspisyc! e 30 of
the inhaler 1 . In the groove 28 preferably two resilient hook nenbers 27

are | czompedises aneindengDhethodndex (8) beidgxdeigetabie By far detentiion anedss
rotati Wi respect to t cartridge bod .appl yi frictional

f or ce. &&t) ?ﬁghga aﬁ?’r‘r’e af'ﬂre]ﬁ\%a?(t%ﬁg'ér"@aﬂg @Bé%ﬁ‘gt%ﬁﬂpﬁgﬁ@%af rom bei ng
ur ged : 153 S foqt A |t fikbhedinRal er
lonce %ﬁé??&g?{%ﬁ%ﬁt ﬁleza}r’eé:ﬁgp?g% (993 o@h?ﬂ@ (F%gg]ggﬂlng.l%q%gctﬁoo b nber s
27 al sdeviee v@)t andv/@epariyhéranspgrBatiion phevhandend (Bptcft thaainhpbei (ipn during

the manufacturing and filling process of the cartridge prior. to fixing the
lid 3@%ﬁy@%§>ycarnrﬁﬂa5@"mﬂ>6%d/ npgbera 9T STRIRA 106 CiF IRR Sdnass dgkertion ofhdhe
cartri bady 26 further conprises an opening 32 for engagenent of the
signaling lever 13 of the inhaler 1 with the counter or indexing ring 8 .

The ring 8 can be read by the user through a view ng wi ndow 36 |ocated in
t he t%? reg}on_of the cartridge body 26. . .
. he inhaler of claim 1, wherein the predetermined number of metering

cycles since detection of the index (9) is one.

3. The inhaler of claim 1 or 2, comprising a reservoir space (2) for a
large number of doses of pharmaceutical powder medicament, the activating
device (4) for manual engagement by the patient being connected to a
transportation mechanism (5) for moving a metering means at least from a
filling position for receiving a dose of medicament powder from the
reservoir space (2) into an emptying position for releasing said dose of
medicament powder into an air duct (7), for repeatedly metering a dose of
medicament to be administered to the patient, and further the advancing
mechanism (25) being connected to the transportation mechanism (5) for



I nside the groove 28 there is preferably a ratchet nmechani sm provided by an
el astically supported hook lever 33 in the cartridge body 26 interacting

wi th a t owbDhee/mexti on 34 of the counter or indexing ri rgTEPPISWETS2s Ng t he
counter or indexing ring 8 frombeing reversed even by user nanipul ation,
for instance by using a small screwdrdgver through an opening 35 for

recei ving the advanci ng nechani sm 25 of the inhaler 1 . The pharmaceuti cal
powder cartridge 3 may conprise within the counter or indexing ri-ng 8 a

not ch &Waoeingdhke faounter oedirdeyine means i8) heachc bimes pe rinianspdréaeki@B8 or

notch wthin t cartridge body 26 once the counter ar indexing ring 8
r eachd€HANLY| ?gbﬁnqvﬁﬁitg‘gtm r%[ﬂ%tmetaﬂé o £bak & %8? EAMERLhRRi cament
doses. {feroRAIel ABR BdhinREEH4R0N 1O & Patlibht NGheFRYCRRE obkirg1e counter or
i ndexi ng ring In either direction, once engaged. e counter or indexing
ri ng Smechaniss (32 Mmbllocksd ithe tactovatnimgbdas cer (4)alahéforathe dirgnsporaditidn onal |y,
graphi cal or c?bored visual ipformation for a user on its outer
ci r curfieshantsn (Thatkslinther pPrdetaruned numbay of BAERG NG rCYGlgBrENed conpri ses
a si gnalapgi B}Lﬁﬂagﬁ@)@géjvating t he | ocki ng mechani smof the inhaler 1
once the counter or ind%xing ring 8 reaches a predeterm ned position
relative to the cartridge body 26, that is after 200 doses have been taken
fromthe cartridge 3 . The si nalin? section is forned by a notch 11

I

. gnal . ;
adapt b f orThecdealergof By Afgahainsgli o ds wiereintthe inftadper(l) . The

interi ircu f e rindexi-ng ring 8.furth carries two
smai 1 PBE IS 3RO 0" 1OR A el E R el e ) <

rel easanbyi igagacbseyvoiresgdce! (2) Fopka MRFge MumBér Wredoddieofi ng 8 is
inserted into the cartridge body 26 in an orientation providing an

i ndi caRhasHaeawtdcyh powdetl medidamediv 36 associated with a full cartridge. This
not ch/ cam security arrangenent serves to keep the appropriate orientation
of the ring 8 even under rough handling or shipping conditions prior to
provi g.ng tie fukdlepast ahf T 8141msal PRI Uenihedeih Peeivliedsey) isheorRruder
cartridge 3 further conprises a lid 38 covering the opening 31 of the

reser Vi @ sinading seattdfeofjrooseehard cabroantemert relexingy means ¥8B2.1i d 31 and
the interior edge 39 of the opening 31 conprise each a collar 40 to provide
a tight snap -on fastening for the lid 38, so that the reservoir space 2 is

suf T ¢ ent Iphes g Adr agRICNEM BhayHERKIR %@?Q@grﬁﬂ%d '%@cﬁﬁé‘l”k@f r Td't)r‘?rfé@Xi ng

ring 8 cannot be renoved w thout destroying the cartridge. I's evident
for a bykial hadthper am, (38ni ous alterations can be made with respect to the
exenpl ary enbodi nent descri bed w thout departing fromthe scope of the
invention as defined in the clainms.Clains 1 . An inhaler (1) for powdered

medi cament sppef ?ﬁha%?véﬂiaﬁf df LRAR BUBY" lerPs GtheO @Eﬁdﬁ@&hﬁ% q3h) powder
medi canment froma single fteservolr space’( or a multiplicity of ‘reservoir
spacescomphises aeslignaiviny 1ewar 0E3) doeilyimded engagement with the signaling

section of the counter or indexing means (8).

8. The inhaler of claim 7, wherein the signaling lever (13) is in hinged
connection with a rest lever (14) such that a movement of the signaling
lever (13) is transmitted to the rest lever (14), the rest lever (14)
comprising a pilot section (15) allowing the rest Tever (14) being biased
against the activating device (4) and/or the transportation mechanism (5),
and the rest lever (14) being in positive engagement with the activating
device (4) and/or the transportation mechanism (5) by means of a hook/notch
arrangement, after the transportation mechanism (5) reaches the emptying
position for releasing a dose of medicament powder, and thus arresting the



by a patient by neans of an air stream the inhaler further conprising an
activating device (4) for manual engagenent by the patient for repeatedly
met er i ng woadosaoedf27nedi cament to be adm ni stered to thePpatEPevs/00ERS
further conprising an advanci ng nechani sm (25) for advancing a counter or

i ndexi ng neans (8) each tinme the actiyating device (4) has been engaged by
the patient so that a dose of nedi canent has been rel eased for

adm nistration to the patient, wherein the counter or indexing nmeans (8)
conpr iagk$vatring ndiydi c¢ 9)4) ahdy o nthex tt@)spoet aij onenentianisme (by @ ag‘t%dﬂpi on means
(10) of the inhaler, and the detection nmeans (10) being coupled to a

| ocki ﬁgrﬁwhgﬂf'm FX‘?};’ Cap e B%r‘lf?)ﬁﬂeqci'echani sm (12) bl ocking the activating
device (4) and/or any transportation nmechanism (5) of the inhaler (1)

del ayed by a predeterm ned nunber of netering cycles since detection of the
i ndex 9.9) . The. inHader rdfactaims, atherein thewdrigatinghdesicedédlerifi arrgshetber of
metering cycl.es sin detection of the index (9) .is one. . The i nhal er of
cl ai mH1 8rPosT! 1%96%?%%‘ ﬁ”OF‘eQ%Y‘r"\%i?Peé‘Bgl;@ P%?W&P go UgA 19“8“@&? of doses
of phay kpal Mﬂgf J () activating device (4) for manual
engaggﬁ@ﬁﬁﬂgitﬁﬁéﬂggtl n?ﬁﬁg%ﬁgqggnyggﬂgg'to a transportation nechani sm (5)
for noving a netering neans at least froma filling position for receiving

d f di t th [ J i nt, tyi
posi ¢ 118n  Oer DIBAET i ShiTh dod Cof MHRSEA BobHEnPORBAGR T KU® SIANGTNOduct (7).
f I j f [ 1R th
pat i onreh 3 T Epe (s R F14)"RE (FARF e pui, Bhatd RS, 7 o

t r ans p@ead irgnthe alegivaiing devhi o¢ adYaawd/0g thee teanspoetatdoni (HeXrom threans ( 8)
each time the transportation nmechanism (5) noved the nmetering nmeans so that

a doselotketbstateenn Hserbiunof & dseshy ungsechdharmaserbiqadnPSi€s pat i ent
wher ei n %he Ioﬁq ng nechani sm (12) bl ocks the activating device (4) and/or
the treh Bbqgcea f‘'on mechani sm (5) after the predeterm ned nunber of netering
cycles since detection of the index (9). 4 . The inhaler of any of clains 1

to 3 , wherein the inhaler (1) conprises a receptacle (30) for a
phar meldeut iThel ipwieerofc glain dgewhespin dingr recantacle 3@ Vorra space (2) for a

| mber  of f : ical. ' . The inhal
o anyPieetieds Bpgad CROSHIPRE HaRERnaCE o MR RTboubra oignal ing.
secti afhrehideTesNAY ERdseO ! i@T(2DNCSiLNE riohananovéble Gnap Betypeial er of

claim5 , wherein the signaling section (9) is forned by a notch or cam
(38). 7 . The inhaler of any of clains 6 to 7 , wherein the detection neans

(10) c rises a signaling,lever, (.13 or bi n N{. W
Si ghal 12nG. SHOTPERPUGTCE ORI CRFErgRoR by TEh D FayTeE tLTRbCrdp e, of
clai My anMipebR ﬂﬁe?ﬁécﬁﬁ%d RYatiRY CEofpk3king a1 dlshOGEk PesEet odpackt h a
rest lever (14) suc hat a nhovenent of the signaling

(2) for receiving a large number of doses of pharmaceutical powder

medicament, having a dose counter or indexing ring (8) carrying a

multiplicity of numbers or graphical or colored visual information for a

user, which ring (8) is movable relative to a cartridge body (26) by an

advancing mechanism (25) of the inhaler (1), the counter or indexing ring

(8) comprising a signaling section (9) for activating a locking mechanism

(12) of the inhaler (1) once the counter or indexing ring (8) reaches a

predetermined position relative to the cartridge body (26).

13.  Pharmaceutical powder cartridge according to claim 12, wherein the
signaling section (9) is formed by a notch or cam (11) for activating a

signaling Tever of the inhaler.



| ever (13) is transmtted to the rest lever (14), the rest |ever (14)
conprising a pilot section (15) allowng the rest |ever (14) being biased
agai nst twe 2aa@tios@ti ng devi ce (4) and/or the transportarcompa®sharsesm (5),
and the rest lever (14) being in positive engagenent with the activating
device (4) and/or the transportation agechani sm (5) by neans of a hook/notch
arrangenent, after the transportation nechanism (5) reaches the enptying
position for releasing a dose of medi canment powder, and thus arresting

t heact 14.at | Phproaceutd cat)poadel carthidge rancopdingtop orl avcléanrshd,( Bheraint hat no
further, dagsing cycle can pe, perfor 9 . The inhaler of clai , Wherein
he. acki 0P Boiibes oF HideRuRE PR ) i comar TR o Shpuirvd eahs B8 nor el
oper at | id i kRdi @at ! d he
Pl cp EVpRERid LA colnbAg! HieRuing, rifis 83" fdBnbitepdediBorheich Gler |12

si gnal regpetbvier thd Jarénitigehbodye $26) byeapplidng ias frictdonab foocamboroper at i ng
position, rel easing the activating device (4) and/or the transportation (5)
from t PRECHY 6aMk d4PQ (SSCHM 1 gh arrAngey of a fresh unused pharmaceuti cal

powder cartridge (3). 11. The inhaler of claim4 , wherein the receptacle
(30) for a pharmaceutical powder cartridge conprising a pharnmaceuti cal
powder 15.ar t Phatgacd)icat polderedabbriagei abcdoP@ngftotdiy abrelaémovizbte Khap on
type. 12. Pharmaceutical powder rtrigga1ﬂﬂ use with aq,inh&%gr

accor dfHFNED GOTPrHHEgoAN ORENHIk£&4) Agr gngaggnentonhra siarpldng) leysr

reservgr Iy $HAGH (lﬁéwfaﬂﬁsﬂ R§5) ‘anﬂhé‘ihﬁéﬁb? wmgfth%edeé&&e?f PRk uti cal
powder ~nmedi canemft, having a dose counter or 1ndexing ring 83 carrying a
mul ti prirg (8) of nunbers or graphical or colored visual information for a
user, which ring (8) is nbvable relative to a cartridge body (26) by an

advanci ng nmechani sm (25) of the inhaler (1), the counter or indexing ring

(8), cort ShitagoaleIRal 'RgsF EhkA% o) od Qg WYy 8r skl o ygEfiant sm

(12) o he Tn nce e coudnter or exi reachés a

pr edet gigriehadchepei 19 @nratgdhat inezhbi smhe3daprovited bodhe(EMtridgs body
Phar maceuti cal powder cartrlgag according to claim12, wherein the

si gnal (2fy) detenashinowitk & seekhedbsectinnt G4)oof dhen qounyer @ Hrdexingi ng a

[ i I f t.he jnhaler. 14  Ph t . i
ccor a8 draentdot e Solielror naRegoL i SN HEE e PR ERS e ans (o)
conprigﬁglgyaﬁﬁ#rhaﬁpg¢@ﬁ%n(27) preventing the counter or indexing ring (8)

fromunintended rotation with respect to the cartridge body (26) by
applying a frictional force, or a notch/camtype security arrangenent. 15

Phar magceuti cal powder cartridge according to a of claing 12t -
Fur ¢ hef? contHTBRRE S fab dihier SanBSTeBe, st iachdt. ot o5 RS ndo 1 fver (13)
of a | grdreRg ¥MRCBaIMteM érl 3hd@tinghRirig' (8] SurtHer WbhprisBS f PEBEIR oroRodkndexi ng
ring (8). 16. Pharnmaceutical powder "cartridge according to any of clains 12
to 15, (3Weffer rforbed engsgemenhitwirtht a raerhespandi 1B Rpok rayv hoteah (33 Wathin t ri dge
body the cartridge body (26) once the counter or indexing ring (8) reaches a

position indicating that the predetermined number of medicament doses have

been removed, preventing any further movement of the counter or indexing

ring (8) in either direction, once engaged.

18. Pharmaceutical powder cartridge according to any of claims 12 to 17,
further comprising a 1id (38), the Tid (38) covering an opening (31) of the
at least one reservoir space (2) for receiving a large number of doses of
pharmaceutical powder medicament, and a groove (28) surrounding said
opening (31) containing the dose counter or indexing ring (8), wherein the
1id (38) and the interior edge (39) of the opening (31) comprise each a
collar (40) to provide a tight snap-on fastening of the 1id (38), so that



(26) interacting wwth a toothed section (34) of the counter or indexing
ring (8) preventing the counter or indexing ring (8) from being reversed
even by userossns@ul ati on. 17. Pharmaceutical powder carCriEpg@sacses di ng to
any of clainms 12 to 16, wherein the counter or indexing ring (8) further
conprises a notch or hook (37) for fawced engagenent with a correspondi ng
hook or notch (33) within the cartridge body (26) once the counter or

i ndexing ring (8) reaches a position indicating that the predeterm ned
nunberthef atreldasinenet reseweihapacdd@n Temnfeitiept by esealed againstuthader
novenent .of the counter or _indexjng ring (8) in either directjon, once

o 0ag oAy KRR A A b6 (GO BRI Hid ibg Kl Egat e TEIaVE B thath; ms 12
to 17, [ alid (38), the lid (38) covering an opening (31)
of thengtﬂF{;%‘gfgt E@énne&rarg'l‘s{e@\%i r space (2) for receiving a |l arge nunber of
doses of pharnmaceutical powder nedi canment, and a groove (28) surrounding
sai d opening (31) containing the dose counter or_indexing ring (8), wherein

the |itP.(3djseafll amanhalesr { br aseyelingdy any wame ebadaits d3t9 ldokegether each a
Chat cneltica ArcRaG It pbedkt, cBRAIA68 £37 AP irar R OB SO AR st ¢ e

envi r orpreptigand the counter or indexing ring (8) cannot be renoved w thout
destroying the cartridge. 19. Use of an inhaler (1) according to any one of
claims 1 to 11 together with a pharmaceutical powder cartridge (3)

nal 07 ork RS 36 et afihed SrbIA rof ip Rl PR AR EY Sl G g

medi c i siegethd Qireps loFser voi r space (2), on engagement of an activating

device of the inhaler by a patient, advancing a counter or indexing neans

(8) corgdensing aanedicanent( dose dreplaayeseyvone spagat &), oon iendaganeyt mfass ( 8)

to the ati€nt ruser the inhal er, etegting whet her the index (9) of
f e

the cotn ﬁﬁ%ﬁiﬂg %5 eg d g predeternmned position
i ndi cajdvafc iy aCfBlinter BraiRdeXing MRah8 hed)ekomptidi Ry afleiiRfebd o9y of the index

(9) at the predetermned position indicating an "enpty" state of the

i nhal edispbayirigi bige tdoantan ow aindaxingemears 48/t thepatienis poruseri of theans
after a predeterm ned nunber of additional releasing steps since detection
of the'™Malfy" state. 21. Method according to clai m20, wherein the nunber

of addidteepfilg WREBRT Dk ShEBS (BF oF tRe TounBEreToR” Allekifg'Freans (8)
reached a predetermined position indicating an "empty" state of the
inhaler, and
on detection of the index (9) at the predetermined position indicating an
"empty” stafce of the inhaler, blocking the activating device and/or any
transportation means after a predetermined number of additional releasing
steps since detection of the "empty" state.

21. Method according to claim 20, wherein the number of additional
releasing steps is 1 to 6, preferably one.



