1 Inhaler for the adm nistration of powdered pharmaceuticals, and a powder
cartridge systemfor use with this inhaler 5 Field of the invention The
invention relates to an Inhaler for the adm nistration of powdered
pharmaceuticals, and a powder cartridge for powdered pharmaceuticals for

10 use with this inhaler, particularly to a nulti dose dry powder inhaler
with a dosing counting or indexing neans provided in the inhaler or the
cartridge. Background of the invention 1% In the field of treatnent of
bronchi al di seases, and al so of other diseases in which nedication can be
given via the airways, it is known not only to atom ze |liquid solutions or
suspensions into inhalable aerosols but also to adm ni ster powdered

medi canments. Many exanpl es of 20 such nedi canents are described in the

literature, at
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admi ni st rat i ¢garinidgaisystasgien use witle thés iinbalervia an 25 inhal ati on devi ce,
a so-called inhaler. Known inhalers for powdered pharnaceuticals include
those for adm nistration of a single dose and also inhalation devices

whi ch have oreelr ofitihe tresptmi rs 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
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process. 2 Known inhalers in which a nultiplicity of individual doses are
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areas of 14 yse with this inhaler, particularly to a multi dose dry powder inhaler

with a dosing counting or indexing means provided in the inhaler or the

cartridge.

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 itlustration 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.



the inhaler are each filled with a pharnaceutical dose. An exanple of such
an inhaler is described in US-A-5, 301, 666. However, it is also 5 known to
accommodate a nultiplicity of pharnaceutical powder doses in separate
areas, so-called blister packs. An exanple of such a blister pack for use
with an inhaler is described in DE 44 00 083 C2. Asimlar blister pack
which is designed integral with a disposable inhaler is described for
exanple in DE 44 00 084 Al. An inhal ation2zdevice into 10 which blister
packs can be inserted, which each have separate storage spaces for
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remaining doses is easily assessable for the patient using the inhaler.
15 The blister cavities already emptied and those still containing an
available dose of medicament powder can easily be recognized, as the
emptied ones are usually destroyed while releasing the medicament dose,
Further, such kinds of biister packs are typically formed from a
transparent film on one side, thus allowing visual inspection of the

20 number of doses remaining available.

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



pharmaceuti cal doses are described in WD 92/09322, WD 93/16748 and DE 35
35 561 C2 and in (B 2 165 159 A An exchangeable cartridge for receiving a
multiplicity of doses of a pharnaceutical powder with an integrated
metering slide is known from DE 195 22 415 Al. 5 Another inportant problem
wi th inhal ati on of pharmaceutical powders concerns the breakdown of the
gal eni ¢ powder fornulations into particles which can access the lungs. The
active substances administered in this way are generally conbined with
vehicles in order to achieve a 10 reasonabl e dosing capacity of the
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Proposed'soiutions concerning the designs of powder inhalers with which
15 particles which can access the lungs are intended to be made available

in an air stream for inhalation are described for example in

EP 0 640 354 A2, US-A-5,505,196, US-A-5,320,714, US-A-5,435,301,

US-A 5,301,666, DE 195 22 416 Al and WO 97/00703. Proposals are also

known to use auxiliary energy to generate the air stream, for example
20 from ZA-A 916741. |

In the use of medicaments for inhalation in powder form, it is also
quite generally known to combine active substances by administering
prepared active substance mixtures. Corresponding proposals are found in

25 EP 0 416 951 Al and WO 93/11773, for example for combination of
salmeterol and fluticasone or formoterol and budesonide.

WO 00/74754 and many other publications over a period of more than

twenty years have described how, particulariy in powder inhaiers, 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



and chem cal paraneters of the conbination of active substance and
auxiliaries. As a result, lunps may form for exanple, or the breakdown of
t he inhal ed powder into particles which can access the |ungs nay be
inmpaired. Al these circunstances can |ead to problens affecting the 5
nmetering and the efficacy of the admnistration of a powdered nedicanent.
To mnim ze these di sadvant ages, various attenpts have al ready been nade

in the past to reduce the penetration of #oisture into a powder inhaler 10
by using seals. Attenpts have al so been nade to reduce the di sadvant ageous
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counting or indexi means to show unber of actuati an inhaler to
t he user. USHﬂdEﬁ®¢MJ8 A di scloses 25 a disc type inhaler with a toothed
wheel with color markings, which is in gear engagenent with the disc of
the inhaler, and thus urged to rotate according to the rotation of the

di sc. So, thé&otmiotihie wheel dWatﬂfantH@éskiWﬁoﬁﬁmtﬁ@maawrdqir@@ydﬂmnmdw on
t he nunber of, rotations of the disc. WO 92/00771, correspondi ng H%%
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storage chambers to a minimum.

15 Various attempts have been made to improve dry powder inhalers with
respect to the reliability and applicability of dry powder inhalation
and cost effective medical treatment particularly for long term

application of medicaments.
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. W0 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 1in the chamber the
inhaler is normally intended to be disposed of. Further described is a



actuated. Wilst actuating a button a gear nechanismrotates a drum onto
whi ch a tape having markings thereon is wound, thereby routing the tape

t hrough a wi ndow presenting the nmarkings to the user. The nmarkings 5 in
fact indicate the nunber of actuating actions perforned, however, it is
intended to provide an estimation of a nunber of nedi canent doses renoved
fromor remaining in the storage chanber. WD 94/14492 di scl oses an inhaler
for providing a nunber of medi canent dose§&. After renoving the nunber of
doses provided fromthe inhaler it is intended to be 10 di sposed of.
Further it iglidekayrindmad fordiapitayy tbamsmberr of damed hige tinkalenurse beasf
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costs for use of such an inhaler as well as additional costs for

recycling or disposal of electronic apparatus waste.

15
From US 5,840,279 A, W0 97/00703 A1, and DE 195 22 415 Al a replaceable
powder cartridge is known having a counting means and a display means
showing the number of doses remaining availabie in the cartridge, or the
number of doses removed from said cartridge. Although there is visual

20 information available, for a patient using an inhaler with such a
cartridge inserted, 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, muiti 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 1s close to empty state. However, the accuracy of & 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



substance froman enpty inhaler at all, thus causing risk of life for 6
certain diseases treated with dry powder inhal ation by not receiving the
requi red nedi canent dose. WD 02/ 24268 Al discloses a reusable inhaler for
use with exchangeable 5 cassettes, each containing a predeterm ned nunber
of separately stored pre-netered doses. The inhal er described conprises a
dose counter and a cassette counter. The invention as disclosed is based
on the general statenent that it would bé& generally undesirable to have a
multiplicity of medicanent doses stored within a single storage space. The
cassette, 10 W&tHg diteaseshirepiad v tholy prsberiphaiatioredy anoturdseiviol the

sequentially ihle individually seal ed pre-netered doses. The sealing
of each dosgegﬁggﬁﬁkghgﬂ%ggékggfficiently stabl e storing of the nedi canent

powder during the lifetime of such a dosing cassette. The inhaler
di scl osed has,a i |icated spri |.oaded chanismto performthe 15
steps of cutt Ongﬂ?ﬁ%&sgg%ﬁﬁfosﬁfiagﬁglfsiaﬁge dﬁ@a ﬁﬁvﬁguﬁ%w 8% atngeagflgng a
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powder during the Tifetime of such a dosing cassette. The inhaler
disclosed has a quite complicated spring loaded mechanism to perform the
15 steps of cutting the sealing, triggering and moving the cassette along a
fixed suction tube of a mouthpiece and braking the cassette during
motion to control the time it takes for the cassette to pass the suction
tube, thus controlling the time during which medicament powder is
available for inhaling by the patient. Activation and locking of the
20 inhaler is performed by pulling a covering lid and pushing it to a
closing position. Before the first dose of medicament can be delivered a
cassette which comes in a box has to be inserted into the jnhaier
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 cassetfe 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.



i nhal ati on cycle. Opening the inhaler reveals a renovabl e nouthpiece. 7 WO
02/ 24269 Al 1ikew se discloses such kind of inhaler. Mdire specifically,

t he dose counter and the cassette counter of W) 02/24268 Al are described
in nore detail. As it is evident fromthe design principle, the nunber of
doses obtainable froma single cassette is 5 quite [imted conpared to a
phar maceuti cal powder cartridge as known from US 5,840,279 A and WD

97/ 00703 Al. The dose counter as disclosedis for a one digit nunber of
doses, the enbodi nent described shows a count down starting at seven doses
per cassett e. WOrfe/#4862 Adolikeersemdcdrdnsesmsiich kimcaf édhatert Morenhal er and not

inside the c ce the dose 10 counter is, down to ze ani sm
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15 There is a second counter disclosed, being described as a cassette
counter which counts down the number of cassettes used with the inhaler.
The counter display can be seen from the outside of the inhaler and the
embodiment described shows a count down starting at fifty cassettes
before the inhaler is considered being worn out. when“such cassette
20 counter s down to zero, the cassette will not be released as described
above, but the inhaler cannot be used any more and has to be discarded.
Again, there is no disclosure how such a mechanism should functioh or
Took like. Besides, the cassette counter is described to comprise a
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.



30 after 35 doses have been obtained fromthe inhaler. 8 Thus, the typical
nunber of total doses which can be obtained fromsuch inhaler is 350

medi canent doses, which seens to be reasonable considering the wear and
tear of the obviously conplicated nechanisns required caused by the
abrasive properties and possi bl e agglonerations 5 of the nedi canent powder.
This is a quite short lifetime of the inhaler conpared to the inhaler
known from US 5, 840,279 A, and WD 97/00708 Al. Generally, the inhaler

di scl osed in WD 02/ 24269 Al and WD 02/ 24268 Al | acks fromthe sane
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of pharmaceutical powder medicanment froma single reservoir space or a
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activating device franual engagenent at I ent repeate
metering a dbsistef pasHi oianémcus:sedbebcafdnmrthsrtempect tto DEN@9PABI 6t C1, arﬁd‘

further conpy h?ﬂaﬂge aﬂo?éj\f) 1cu9arrf§/, hc%g' L?srg!} : hgd1\1/'a Qférngugge geudﬁter or
WO 02/24269 Al and WO 02/24268 Al seems to be extremely costly, both due
to single dose packaging as well as discarding a lot of inhaler parts
15 and boxes, as well as the +inhaler itself, after a relatively smali
number of administered doses.

The object of the invention is therefore to improve known systems for
administration of powdered pharmaceuticals.
20

Summary of the invention

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



i ndexi ng neans each tinme the activating device has been engaged by the 9
patient so that a dose of nedi canent has been released for admnistration
to the patient, wherein the counter or indexing neans, conprises an index,
the i ndex being detectable by a detection neans of the inhaler, and the
detecti on nmeans being coupled to a | ocking 5 nmechanism the | ocking
mechani sm bl ocki ng the activating device and/or any transportation
mechani sm of the inhaler delayed by a presleterm ned nunber of netering
cycles since detection of the index. The arrangenent according to the

invention al hewent Gol Bfde- §Wosh Wt RETi cdfbntsitasobednheclicabal €or af ter renmoval of
a nunber of doses fromthe reservoir space, r oxi,mat e nunber of

doses |eft i AdWiRdstrasin, &p rtheppatdentyi WYHETQ'!%ﬂH%W@Uﬂ’?Q%EB?péHQ‘M}EQ 2R rel i abl e
mechani sm S@o &J?Q%%saﬁn MBELY 8fe 1REGH DAY Eié?fec’saﬂﬁeﬁﬁt 'ae&BteHﬁoﬂgnéahg dfnhal er

can be obtai ne invention prevents t patient fromtrying to dose
froman enpt ghd 3nhadeer voirthepdetect tuussang @1“9 regpplashke dt éogkask of required

Tause a7 ik mectBRfSnE L thed) SAARG hecfitfiin Stk Rl RS RATN AR URAEE dR3)GRO MY
responsi bl e oy tréndpbirtagiok mebiganishalfi tig tiewail ere dedayakdl ey woprtedetarnited nunber
of inhal ati on cles froma sjngle reservair qP§ﬁ$g& dependent fromthe

n

exact filing" ‘ﬁ@e\ét%ﬁ BelES 10 QY CiRPe ARG eGH o) Yariation of the

filling level caused by the manufacturing procedure the patient can rely
on the fact that each tine he is able to initiate a dosing cycle, he wll
get an appr Ohg iearagEREYE agcondiiioc sedhe TAvertdquialdews torkaskrouthgurther

Configur?ﬁf09§a|nh rdhﬁ%}% a?ﬁﬁ*% 8 (ﬂnaq@hﬁﬂﬁ no%e%ﬁ?&ﬁ%ﬁeqﬁﬁérﬁﬁr

arrange er su e patien surprised by t
activation ofpadeheor enlappgmtnateenumbmraofsamsf iefal iy the efeserwdr eappotli ment of
the invention_the %Bﬁgeternlned nu neterin si nce _detection

of the index%id 239 THHIPEN A VEo Y e'%f’é‘?)@tel Befnag ”gﬁg‘gﬁtﬁa%ﬂg YR dose
of medi camentecyrity for the patient using the inhaler can be obtained. The
invention prevents the patient from trying to dose from an empty
15 reservoir space, causing an inappropriate lack of required medicine. For
certain diseases, such kind of inadvertent underdosing may cause a risk
of Tife for the patient. Further, the manufacturer responsible for
fi114ing of the inhaling device is able to Timit the number of inhalation
cycles from a single reservoir space independent from the exact filing
20 state so that even under an undesired variation of the filling level
caused by the manufacturing procedure the patient can rely on the fact
that each time he is able to jnitiate 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 inhaler 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



after the counter or indexing neans indicates an enpty reservoir space,
provi di ng enough tine for the patient even under acute synptons to 10
obtain a freshly filled inhaler or cartridge, w thout the need to carry-

al ong a second inhaler all the time as a replacenent. Further, the patient
wi |l not be surprised by the activation of the |ocking state. Moreover,
there is no need to provide a | arger nunber of doses by the 5 manufacturer
in excess of the nom nal nunber to avoi d I sposal of val uabl e nedi canent
powder. In a preferred enbodi nent the inhaler conprises a reservoir space
for a |arge obdobesn Olesbiys €51 1ekl bﬂmimoemrtﬂldg@ommoumetﬁecmmnto cehiey-10

activating device for u en nt by the tient b nected to
a transportat%\18'f1|g el sr’?ﬁ‘FW %@v%ﬁ% tAme 98 o i" Ay AFRIHY - 4 tg%{st B'fer om a
filling posi tja@fendf:ofi INess ¥é nﬁr@m@@@%yoﬁheﬁe&hﬁaaﬁﬁmt omw@%c&ﬂg;rrsm@
reservoir space into an enpty osition for releasing said dose of

medi canent pc&‘\ﬂﬁ%frverntt&e%ﬁﬂamo a fo fRBpV}d@p@dtaéﬁﬂrynlﬂfﬁleéernQO@Sd@Séh%f 15
medi Caﬂent%t %aRGrREMR ff BkEskst O ttH&‘ an’i!Ma%”ﬁumb@Pcko HB% sbg'sea"iaﬁly ancing

mechani sm bei ng connected t0 the transportation mec an smTtor advancing

the counter onliabdexiedjcaneahposdarh tlne t he transportati on mechani sm noved
the nmetering nmeans so that a dose of nedi canent has been rel eased for

adm nistration to a patient, wherein the | ocking nechani sm bl ocks 20 the

activating deavi gerefatred chbediednsperihbdTepncomPehaRi & Meaéitveli i tdpace for a
pr edet er m ne ycles since detection of the index. 1In a

nunber of terin
particul arl qu?Qﬁ Byphey ‘@Jr?é%sn‘é%tpﬁérfmaﬁﬁ‘&Fﬁl/é’ﬁwqi%'nm‘ﬁqiéam@malTéke conprises a
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space for a | arge nunber of doses of pharmacelti ca I canent
Thus, the inhal @r’cPWOb’@atﬂuQ@@es@msmmr|m$nga|adn@;er"rr@pmwveamn deasdr framge

con e, oo e BRREIBE AT befbublY B a3t U Tol
for a vari et yesdrvobdispaseenti an ampthgichgi phsition for releasing said dose of
medicament powder into an air duct, for repeatedly metering a dose of
15 medicament to be administered to the patient, and further the advancing
mechanism being connected to the transportation mechanism for advancing
the counter or indexing means each time the transportation mechanism
moved the metering means so that a dose of medicament has been released
for administration to a patient, wherein the Tocking mechanism blocks
20 the activating device and/or the transportation mechanism after the
predetermined number of metering cycles since detection of the index.

In a particularly preferred embodiment of the invention the inhaler
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,



30 different cartridges, thus inproving the over all econom c effect of
such an inhaler. 11 The invention can be easily set into practice if the
index is formed by a signaling section of a nechanical counter or indexing
means. In a nost sinple and cost effective manner the signaling section is
formed by a notch or cam so that the index can be detected nechanically.
5 Consequently, in a further preferred enbodi nent of the invention, the
detecti on nmeans conprises a signaling |lewar for biased engagenent with the
signaling section of the counter or indexing neans. In a preferred

enbodi nent offh¢ hevéntvlemtdaerbeeladilwr@tr efol galctoce of the ﬂeibayiedfmbd\t@fti on
of the bl ockin t he actlvatln% eV|ce and/ or the transgort
P P WQ§$er

mechani sm t h@ gﬁq‘gﬁ}ﬂr‘gnﬁeqté%,oﬂ% Wil HRye SOWERR L FiexTNg PRa
such that a gpyaREsMd ebst la%%'tmaharnﬁr'ﬁ;\éegndnﬁhﬂgr @é&%ﬁ t1‘§dfdrﬁed ho 4 est

| ever, the rest |ever conprising ot section |l ow ng the rest |ever
bei ng bi asedngi ﬂ%tcamheioaﬁiatv’d’(a m@feerevambe x@tm’c@ﬁdnechm@caibhsportau on

mechani sm, a e [ 0 n t

activat i ng dcoredbaltdy o ey du REL OB PRl e A Pt 1

hook/ not ch aﬁemw’em&ansﬁtmm1teh;eatm@ns’pagt]@tvemrfor-rm@bamieagageaamev‘stn he
enptyi ng p05|h|on far, rel easi ng.a dose of nedi canent powder, and thus
arresting théhactp ﬂF%éeﬁEVWC%féh%F@PnﬁﬁeorQﬁd@ﬂH%§B8F§at|on mechani sm so
that no further dosing cycle can be perforned. The bl ocked state of the
inhaler is easily recognizable for the user if the activating device is
arrested in anpogrefiesnedenasiivett oF die rigwanlion 2habpimgardadmzgided tafon to

e SUHe) Yol B Mo BRI B She' RSk Mo a0 S0,
of the si gnakrargpbebatioranegchahesir €bd shgnvaring Sev@0 15 elehidgad nmmnedtioper at i ng
position, re| e%m nrgeSS:h]eevgigts:u\(/: thg ad?ng\lle(r:nent of the signaling lever is
transmitted to the rest lever, the rest lever comprising a pilot section
allowing the rest lever being biased against the activating device
15 and/or the transportation mechanism, and the rest lever being in
positive engagement with the activating device and/or the transportation
mechanism by means of a hook/notch arrangement, after the transportation
mechanism reaches the emptying position for releasing a dose of
medicament powder, and thus arresting the activating device and/or the
20 transportation mechanism so that no further dosing cycle can be

performed.

The blocked state of the inhaler is easily recognizable for the user if
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.



and/or the transportation fromthe bl ocked state, on insertion of a fresh
unused pharmaceutical powder cartridge. 12 \Were required, for instance by
the specific properties of the nedicanment applied, the inhaler may be used
as a one way device if the receptacle for a pharmaceutical powder
cartridge conprising a 5 pharmaceutical powder cartridge is closed by a lid
of the non renovable snap on type. The objects of the invention are
further obtained by a pharmaceutical powter cartridge for use with an

i nhal er as descri bed above, conprising 10 at |east one reservoir space for
receiving a large nunber of doses of pharmaceutical powder nedicament,

havi ng a dos%@counter or, indexing ring  carrying a nultlpI|C|ty of nunbers
or graphi cal ‘GETedeaYE@dyiToy 1”5t?rf?feol?5hﬁh¢ SRetbricapresentieqdfchhd i ng i s
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i nhal er, the counter or Indéexing 15 rlng conprising a signaling sectlon for
actlvatlng a Neeeniane et hmmhamnacaift i cale pdwdenl eartoidge cdmpreoivgtaer or i ndexi ng
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by a notch orsnemronf bypeacti vating a signaling |lever of the inhaler, thus
allowi ng sinple and reliable nechani cal detection of the signaling
section. To inprove the security and reliability of a pharnaceutical powder

25 cartri dge Tag cyjEERD of e veRMent dr@Nrurtcher %%&r@e%vg r@mac@%@amg means
conprises a securing means preventing the counter or indexing ring from

uni nt ended r GPedaropakiint age depeise wish taneinhad er |adg@sbow,edb§boapplcyinmg s&hg
[0l L9ECRostro, PRBFOLENPR SR FMMOSIRIL: P GobRY o T e
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carrying a multiplicity of numbers or graphical or colored visual

information for a user, which ring is movable relative to a cartridge

body by an advancing mechanism of the inhaler, the counter or indexing

15 ring comprising a signaling section for activating a Tocking mechanism
of the inhaler once the counter or indexing ring reaches a predetermined

position relative to the cartridge body.

In a most simple and cost effective manner the signaling section is
20 formed by a notch or cam for activating a signaling lever of the
inhaler, thus allowing simple and reiliable mechanical detection 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



conprises an opening for engagenent of a signaling |l ever of a | ocking
mechani sm of the inhaler with the counter or indexing ring. Further

i nproved security of a pharnaceutical powder cartridge according 5 to the
i nvention can be obtained by a ratchet mechanismprovided in the «cartridge
body interacting with a toothed section of the counter or indexing ring
preventing the counter or indexing ring frombeing reversed even by user
nmani pul ati on, probably even when using litht tools, like a smal

screwdriver, a pen, or the like. 10 Msuse of an enpty pharnaceuti cal

powder cartrﬁﬂﬁéré@édﬁdpﬁﬁﬂﬁ@1®ﬁé¥@ﬁ%W@ﬁ¥ﬁﬁhaéﬁﬂmﬂé“%ﬂ§vmbP§V%ﬁ?@ﬂ“9f t he

count eror 1 nRKign g ond URRNSK 881Gl SEAra: BRL heRglonly, T or for ced

engagenment w't correspon ook or “Rot eh “wi t artri dge body
once the counter or |ndeX|ng 15 ring reaches a position |nd|cating t hat the
predet er m ned. nunber of di capent. do ave been renpyv reventing any
further nove(rjfé’ﬁgh%ﬂmﬂrﬁgeﬁﬁ?ﬂrége Mﬁ%‘%‘iaﬁa‘*Wﬁ ROdeT; £ grr 1%% %ct%% ggonce
engaged. |5 aof diid heverRi®f ehr od &mamtdrrs;ﬂta Patche P MRENERE S thir6@lded OdEle
cartridge 20 according to the invention the(gharnaceutlcal powder

cartridge furd@hbridgediegyiditagpciing with Retaothe é%’fﬂpﬁg)faﬁh%ﬁ@mtﬁﬁ °(5'f t he at
| east one rei%@é%‘ﬁgdrﬁ@?gr%véﬂmﬁ%@é’d QeraoFairnQQXi'ﬁ?rouﬁ fHon A0

pharmaceuti cal a groove su ding sald openlng
cont ai ni ng thevemgee\(enwu gseromaiipdéadiing, mirolabl ywheseriwhen using dieliid t he

interior edg 25.the @ C rise each a coII [ to provide a tight
snap-on fastgﬁphﬁ ? € Pﬁg%??&mgﬁﬁﬁﬁﬁ§" ?H@“aﬁ”|9539 % e reservoir space is
sufficientdy sealed agai nst the environnment and the counter or indexing
ring cannot he renpved w .t hout destroying the cartridge. 30 The invention

can be used ND8¥SLPT &t PUREYyPIRYMRSEL 10 a‘PPWF‘ﬁ'F\é?IaéF”d% F%F d1g9 18 the
:mgm: on to toq%&ﬂﬁowah o RBSY BRORMEALRF tPRVERAterC B Ld€oRgacHar flirtBert O the
compr1ses a notch or hook for forced engagement with a corresponding
hook or notch within the cartridge body once the counter or indexing
15 ring reaches a position indicating that the predetermined number of
medicament doses have been removed, preventing any further movement of

the counter or indexing ring in either direction, once engaged.

In a further preferred embodiment of a pharmaceutical powder 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 Teast 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.



The obj ect and advantages of the invention are further obtained by a

nmet hod for operating an inhaler for powdered nedi canents, conprising the
steps of releasing a nedicanent dose froma reservoir space, on 5
engagenent of an activating device of the inhaler by a patient, advancing
a counter or indexing means conprising an index, displaying the counter or
i ndexing nmeans to the patient or user of the inhaler, detecting whether
the index of the counter or indexing nead$ reached a predeterm ned
position indicating an "enpty" state of the inhaler, and 10 on detection of
the index at the predeterm ned position indicating an "enpty" state of the

i ter & preddlerpitdao Rt R CrlP B, AR o SRR o o oot on

of the "enpt yéiisdafer, opaatirguh@rihialerf fort pevdepedb aedietnardi tdoamalsinglteasi ng
steps is 1 to,6, g ef$rabl one, 15 Agflicgtion of the invention Wth the
i nhal er an pR&EFRfaBEUE ‘?,aélm%ﬁvxﬂ%jrm@%ef”ﬂ:r el TRCHIEFH YO0 PR, Phvention, it

i's possible @@%@mtsswheéw@a@hb%b%@earﬁmcﬂmmy% b¥tiefP, active
substances in the form of powdered pharmaceutical s even under critical
condi ti ons f@fvaneéng iafeousteraopanideritng ndanhowmpiiskih@natidexi oheplayégmands on

t he patient i.cal . it 0 1.0 I tion of
an individua?ﬁ%ﬁggﬁggéﬁf?ﬁaXﬁgiﬁﬁgﬁg%§A%%W#FﬁgﬁiBygggrfﬁgﬁgiHﬂgﬁg ing
requi r ement s de@iet e whathat ethe aindep @fdee cauriter dyeimfexiheneansenddched ar e
particularly har maceut| c

useful for the application of A\l ITE | powder
medi canent s PE%%S?Y!‘"EF Pog i o gfad Ing IaBmGd“EEV gFtRls of the mgmje‘"- and
beta- syt heidaRldtasn of DALY the Rl elctePhrineli GRRY 1A 1n5195f‘??|geérp| :

sal neterol. Possible 30 exanples fromthe group of corticosteroids are:

budesoni de, "&wpiVorEbetRagbride halercabbresing tharmst ieitdrg devigrepidandny
momet asone, 4 {4 NPhAIH denedtlsCAABRTY HPeacBRmnBl uRXATBE Saaltigaf e oroup of

releasing steps since detection of the "empty" state, particularly, if
the number of additional releasing steps is 1 to 6, preferably one.
15

Application of the invention

With the inhaler an pharmaceutical powder cartridge according to the
invention, it is possible to make securely available pharmacodynamicaily

20 active substances in the form of powdered pharmaceuticals even under
critical conditions for the life of a patient, without making additional
demands on the patient or medical carer, compared with a conventional
inhatation 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:
satbutamol, reproterol, fenoterol, formotercl, salmeterol. Possible

30 examples from the group of corticosteroids are: budesonide,
beclomethasone, fluticasone, triamcinolone, Toteprednol, mometasone,
flunisolide, ciclosonide. Possible examples from the group of



15 anticholinergics are: ipatropium brom de, thiotropium brom de,

gl ycopyrrolate, R R-glycopyrrol ate. Possible exanples fromthe group of
anal gesi cs and anti-m grai nes are: norphine, tramadol, flupirtine,
sumatryptan. The foll owi ng can be used fromthe group of peptides and 5
proteins: cetrorelix, insulin, calcitonin, parathyroid hornone, factor
VIIl analogs, interferon al pha, interferon beta, heparin, FSH (follicle-
stinmulating hornone), colistin, tobramnmycith. Pharmaceutical powder
formul ati ons which can expediently be used with 10 the inhaler and the
phar maceut i cahtipputieergiattaredgpasespaudibrenide, thﬁotr’row@mﬂaiﬂmridean contain

various active substances, such as, for nm
anti - al | er gi G5YCORMRNORT. | BR- IR¥OPRIGI ?Tr?eré‘? Li"aﬁf‘ g?}ﬁ%i&e group of
anti-inflamrghony )és?débﬁiﬁﬁﬁtﬁsmg?daﬁhééy BRL RSrphGRd T kFRIES), TFRIRFRINES,

antitussives, bronchodilators,” diuretics, enzynmes, 15 car di ovascul ar
agents, hor mewidypaot diasfod hewipe prandes us@énm &8e qiroum il REpsides and
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exanpl es gics At e cronng ycinic a ocrom exanpl es
of anti bioti UEIIaaealmgphahtla'ﬁemma]phfausaftm@me betae Geyaiin, lﬁénimﬂm?ns

pent am di ne, t.onycin onam and , 20 tetracyclines, colistin,

t obr anyci n; Eéﬁwgg §gd¥wﬁﬂF§ H§ﬁ1qug rARE Mat r opi ne, atropine

met honitrate, ipratropium brom de, oxitropium brom de, trospiumchloride
and thlotroplun1bron1de exanpl es of antihistam nes are azelastin

f1 ezel ast i nePiatdasetthealy Paden eforaxlakppnss WiFChasal expaci enfat ks ysediithnces
are becl g gsEt P@f‘%ﬁﬁa“re?%%sﬂ[é'g rradent 9§1ep6u$‘o%?°é rtARRRIBASAE Y0 the

flunisoli I casone ane anclno one,” nonet asone; exanpl es
of antitussi vesnai@ nar cottiane \amdousnestzarpl snda;stwasrplsesh @B, tﬂoon@mma,at ors
are banbuterol, bitolterol but er hedri ne,

epi nephri ne, ang) SRSy oq”t1fdér18'fgéF5| antﬁ@)%b‘fsenﬁn @&‘P%’Iﬁpém i soprenal i ne,
i sopr ot ener ohpt MBS AR L NGTaL in 3R 6 PaPlahbe, BRapytanbs | gerticoids,

phenyl propanol am ne, pirbuterol,
steroids, antitussives, bronchodilators, diuretics, enzymes,

15 cardiovascular agents, hormones, proteins and peptides. Examples of
analgesics are codeine, diamorphine, dihydromorphine, ergotamine,
fentanyl and morphine; examples of anti-allergics are cromoglycinic acid
and nedocromil; examples of antibiotics are cephalosporins, fusafungine,
neomycin, penicillins, pentamidine, streptomycin, sulphonamides and

20 tetracyclines, colistin, tobramycin; examples of anticholinergics are
atropine, atropine methonitrate, ipratropium bromide, oxitropium
bromide, trospium chioride and thiotropium bromide; examples of
antihistamines are azelastine, flezelastine and methapyrilene; examples
of anti-inflammatory substances are beclomethasone, budesonide,

25 loteprednol, 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, ibutercl, isoprenaline, isoprotenerol, metaprotenerol,

30 orciprenaline, phenylephrine, phenylipropanolamine, pirbuterol,
procaterol, reproterol, rimiterol, salbutamol, salmeterol, sulfonterol,
terbutaline and tolobuterol; examples of diuretics are amiloride and



procaterol, reproterol, rimterol, sal butanol, salneterol, sulfonterol
terbutaline and tol obuterol; exanples of diuretics are am |l oride and 16
furosem de; an exanple of an enzynme is trypsin; exanples of cardiovascul ar
agents are diltiazemand nitroglycerin; exanples of hornones are
cortisone, hydrocortisone and prednisol one; exanples of proteins and
pepti des are cycl osporine, cetrorelix, glucagon and 5 insulin. Further
active substances which can be used are ddrenochrone, colchicine, heparin,
scopol am ne. The active substances listed by way of exanple can be used as
free bases oifuegsensdeor am@xmhpierm“cemteinzaﬁd girs tawpxaipnt; ablagpbasl 08. Counterions
ude f.or i cal. al kal

whi ch can be | o rth
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chloride, iodide, carbonate, citrate, fumarate, nal ate, nal eate,

cluconate, | REPEBS 3pdrReRtidesnares GYGIRaRQTINe ESetfaretth alusai®eatided, for
exanpl e acet %ﬁﬂ1ﬁ0§h9me‘fleactﬁwghﬁ§\%hﬁ?s wli & 9@5 IhaNata. ar\éaluﬁ*re%ﬁ?rorﬂes Bri ef
ol Tow ng, th

description of the draw ngs e invention is described by
means of an no’nc—mr:meuh@ar'm ecoppdndng . ditboxlitiremtsubftances hhstledrbianaly af

h t I wd t di t.o th t I trated
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t he i nventi oacédptasTeTBsT 1P I0RAtdMons RhdrALSh b NusedPRICSIRRGT foreexampie, Fi gure
2 shows an inhaler according to the invention in bl ocked operatlng state,

in a perspecPiXadoleEgal @ékﬁ@@lr‘e@f‘@" JRbAks ar @lbakl Belkals gHapmVieéw fORr ough an
| nhal er Og}rot Nekdpes | Ret R AdRER bl Ron AW Z6AE, " hHEedHC ERiBhage, L O the
hydrogen tartrate, bromide, chioride, iodide, carbonate, citrate,
fumarate, malate, maleate, cluconate, lactate, pamoate and sulphate.
Esters can also be used, for example acetate, acetonide, propionate,
diproprionate, valerate.

15

Brief description of the drawings

In the following, the invention is described by means of an non-limiting
20  exemplary embodiment of an inhaler and a pharmaceutical powder cartridge
according to the invention illustrated in the accompanying drawings,

wherein;

Figure 1 shows an inhaler according to the invention in normal operating

25 state, in 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 qinvention, in normal



operating state, w thout nouthpiece and airway el enents downstream of the
dosi ng neans; Figure 4 shows a simlar cross sectional view through an
inhaler with 5 inserted pharmaceutical powder cartridge according to the
invention, in actuated operating state for rel easing a nedi canent dose,

wi t hout nout hpiece; Figure 5 shows a simlar cross sectional view through
an inhaler with 10 inserted pharnmaceutical powder cartridge according to
the invention, in blocked operating state, w thout nouthpiece; Figure 6
shows a perspective view of the underside of a lid for a «cartridge
receptacl e obperatinmghatte, agensdi Agithpi dchearidnyanial anlenddfl sFdawistaredn sifows a
perspective view of an actuating device including a key according to the
i nvention; FFYUAREING B83WSH show perspective views of a signaling |ever of
an 20 inhaler according to the invention; Figures 10 and 11 show
perspective views of a rest |ever of an inhaler according to the,

i nvention: 26igurgdr skows2a Ainites etnsw sesitignadt View threugh en iahptanywih a
phar maceut. c e t i nt i.Qnis Fi :

perspecti §e \%SS%PWE‘{“&@%%?&O&‘?J%e%?ﬁg{b\r&?négdcgp d1§g %gﬁ%ﬁ\éu ?%@I a?)owder
cartri dge acedndtelyoperative ishatenforone]<3@ig gurneslitdneshalesea witlbutor coveri ng
an openi ng of tge.reservoir space of a pharmaceutical powder cartridge
accordi ng t o™48Pi4¢ention; 18 Figure 16 shows an inhaler according to the
invention in normal operating state, in a perspective front view, the

protective cover of the nouthpiece renoved, 5 . .
Figure 5 shows a similar cross sectional view through an inhaler with

10 inserted pharmaceutical powder cartridge according to the invention, in

blocked operating state, without mouthpiece;

Figure 6 shows a perspective view of the underside of a 1id for a
~cartridge receptacle of an inhaler according to the invention;

15 |
Figure 7 shows a perspective view of an actuating device including a key

according to the invention;

Figures 8 and 2 show perspective views of a signaling lever of an
20 inhaler according to the invention;

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 tinvention;



Figure 17 shows an inhaler simlar to figure 14 with the Iid and cartridge
renoved; Figure 18 shows a cross-sectional view of the top part arrangenent
of a 10 pharmaceutical powder cartridge according to the invention; and
Figure 19 shows an expl oded view of a pharnaceutical powder cartridge

according to the invention, 15 Description of a preferred illustrative
enbodi nent Generally, the design of the inhaler and the cartridge of the
invention as described here as a preferr®8 illustrative exanple of an

enbodi nent correspond to the general design and working principle as
described in 20 EP 0 837 710 B1, US 5, 840, 279 A, and US 6,071,498 A, the
The inhaler 1

di scl osure of .S hereb ncaor ate refer nce,

shown in the &rg%ﬁ ﬁg Spwg Gng YY@;‘. &Eréh'igi nmvﬁ‘ﬂgﬁoé'rm f8f"4Jowder ed
medi canents, dperatangvitdtagia 4 %éﬁﬁ)e@t’fméefrdhfc \ﬁ@ﬁe%h@f réBedhé Ra0EYbFcal
powder medi cament from a reservoir space 2. The reservorr space 2 is

provi ded wi t hile BN tBRieRa TGBaYAds pharmaceutical powder cartridge 3,
conprisingsthe at | east one reservoir space 2 for receiving a |arge nunber
of doses of pharnmaceutical powder. Typically, the nom nal nunber of

medi cament ddsiesrepd 6wihdesl ansirbalerosirider ecopEfgucaridr witdetite The a80

phar maceuti c r rtrrdge 3is inserted into a correspondi ng
receptacle 3 awﬁ%ﬁgﬁrﬁﬁgflnhaler 1. The receptacle 30 and, thus, the

powder cartridge 3 is covered by a lid 29 as shown in figure 6. The |id 19

29 can be a jpnven Sg one which is renpvable by the patient to exchange
the powder cdrftitd Ol% 3 HOSS2SaCE AR oHlEY tﬁ%ﬁ%é’aﬁ arRangepgi. PErfovabl e

snap on type phbfnadcOlitiSREPoliddt EHATAGE Bcdpdfy 06 tfhl%'errhv'eﬁ'ﬂ%'neranwth a

further cartrrdge need to be prevented. This 'may be case for
medi caments specifically sensitive to dust, humdity or remainders of

e cament s FEAAPIE G bt RIS AR R TR AR L R

according to the invention,
15 Description of a preferred illustrative embodiment

Generally, the design of the inhaler and the cartridge of the invention
as described here as a preferred illustrative example of an embodiment
correspond to the general design and working principie as described in

20 EP 0 837 710 BI, US 5,840,279 A, and US 6,071,498 A, the disclosure of
which is 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 Targe 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 Teast 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 receptacie 30 and, thus, the
powder cartridge 3 is covered by a Tid 29 as shown in figure 6. The lid



stream Therefore, the inhaler further conprises an activating device 10
for manual engagenent by the patient in the formof a key 4 being connected
to a transportation mechanism5 (not shown in detail) for a netering neans
6 of the powder cartridge 3 at least froma filling position for receiving
a dose of nedi canent powder fromthe reservoir space 2 as shown in figure
3 into an enptying position for releasing 15 said dose of nedi canent powder
into an air duct 7. Fromthe air duct 7 1fhe patient can inhale the

medi canment powder through a nouthpiece 16 (see figure 16) via an air
stream gener 8% exdnbye nh@npettiiendl ohé whixth i rensable hy bheuphpiesteoi s suitably

protected fr Lt r, eV ver 7 own i and 2.
20 Pressing gﬁ%%bé§tﬁgﬁﬁwdﬂb§Pﬁﬁ &%ﬁ én%:aa@psﬁﬁ@e (ﬂ]géﬁgéfﬁhégﬁ not to
be coordi nat ach-pgmdviapiahieoh. typecuifi for ap@Nsid nehshmst deecusthateghe as for
i nst ance descrwﬁed in EP 0 837 710 B1, US 5,840,279 A and US 6,071,498 A

prevent repeabfédedsdthg £¥P%H|C@§ﬁ%1ﬁﬂe\ﬁe?%&9tb¢ RRaYansed + ABi Ay P25 dose
fromthe inhgh&s fort Fﬂé'&daﬁxé‘%%“%% gfidﬁﬁ?ﬁggﬁ’ﬁw‘%ﬁv&%%}%’ﬂt | A iyoser dosi ng.

The key 4 and transportation hani sm | ow for repeatedly netering a
dose of nedi ¢eiadndersoothsedihamaitst érandpreyiousdy Lpsamrmdwaﬂ@né rekdesr. anot her .
30 The inhaler 1 further conprises an advanci ng nmechani sm 25 shown in
figure 17 connected to the transportation mechanism5 for advancing a

counter or lmmprrmﬁsan&nea@h bé wecdived thyangpetdrnt by mesmr baninsaird 20
noved the metering_means so that_a dose of nedi canent has be%P rel eased
for adm ni st F&E8Bn Tf‘%‘“eioﬁ%t ithatinhales REGRer coM s aRi S THEHRE de¥iek erabl y

|0 Lhe Tofom e Rafila] % 3 n€asy @hé@%@tfeﬂ%'ﬁletﬁé"%ﬁﬁ%rd RQe BpefRYPri ses an

index 9, the In etect 'e by a detection neans 5 10 of the
i nhal er. Thecérmgebedote ¢ twnsp@rmgmm mgchanmm gEhnot showa insiefmal} fgr gecti on

of a mechani ﬁ@éer?@d"'ﬂéa?{s 6"01'l @Hee)ﬁbﬁc%rn?aq‘%msge fsatcla(-‘ﬂasleefrom a filling

position for receiving a dose of medicament powder from the reservoir
space 2 as shown in figure 3 into an emptying position for releasing

15 said dose of medicament powder into an air duct 7. From the air duct 7
the patient can inhale the medicament powder through a mouthpiece 16
{see figure 16) via an air stream generated by the patient. If not in
use, the mouthpiece is suitably protected from dirt by a removable cover
17 as shown in figures 1 and 2.

20
Pressing 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



seen fromfigure 14. The detection nmeans 10 of the inhaler 1 is coupled to
a |l ocking 10 nmechanism 12. The | ocki ng nmechani sm 12 of the enbodi nent shown
conprises the rest lever 14 with pilot section 15 and hook el enents 24,
and the ranp elenents 22 and notch 23 interior of the key 4. The | ocking
mechani sm 12 will bl ock the activating device/ key 4 and/or the
transportati on nechanism5 after a predeterm ned nunber of netering 15
cycles since detection of the index 9. WePh the enbodi nent shown, the
predet er mi ned nunber of metering cycles since detection of the index 9 is
one. This neaddt thet nercénd heansabi @nthadan dosadf nedicatantclasnbean or

i ndexi ng neans, 8 on_the frant qf the inhaler as_shown in. figure t hat
t he predeterﬁ?ﬁ@am£JWB@PmHFSEH§%gn Qv%FﬁgEWtre#8¢EH”?'bﬁffﬁ@eg@@r%%ﬁFvoir
space 2, andptdféBabltyhth tRS Fo¥Piof $MAEE 2alf cbiteipQVERSideCctiid tatgeddd B s

consi dered "eqﬁ$¥", the patient has one further opportunity to activate

t he provisi oR® %ﬁeaﬁdF@%%Q-d@§é”5@xﬁb@?H&n@ﬁFCtﬁyed%é@s%ﬂéc?%@ NS4 one
further tisme;p Ref Meeidaelt NRAL §hadx Wi I Thechogked state of the
i nhal er is shown ?ﬁ %igg?esh%Qan%%%: %%fgﬁfglﬁgggg%ﬁeveg by the signaling

| ever 13 of simmaligesedtoon wEamgedianital chententnal érdexingrheans §nalsi ¢/ bever

13 shown in figu . conprises a spring elenent 18 for biased
engagenent m}%% bﬁ@ ﬁ%@ﬁ?éﬁ'or indexing nmeans 8, that is the signaling

|l ever 13 is forced by spring | oad against 30 the ring 8 form ng the counter
or 1 ndexing ans, of .the cartfridge 3. The signaling |]ever 13 is pivotally
supported i nﬂ% B%Ee\&%?%w%ar@ Mr@%tﬁ‘fg“gpqe‘f Hel ﬁﬂ%{ﬂ@ﬁ o gn‘[)oq}(ﬁnq“ nged

connecti qn Whddhadishesl. TRY 8bckihgWchbnish B of te NenlbBd leh® sHoM@ldhpnises
supported by the base frane elenment 19, as can be seen fromfigures 3 to

5. The rest Fheveestideves Hhoikh iphlelesection s adyheaks elamenhsl 241. aMihEhespri ng
ﬂ;eg?nﬁ hési ﬁﬁaaﬁngﬁeﬂe%ﬁgé Lﬁﬂﬂgﬁﬁgﬁ 2531 Weifor HESHE @Y 4 NenBasRkifpme el ement

mechanism 12 will block the activating device/key 4 and/or the
transportation mechanism 5 after a predetermined number of metering

15 cycles since detection of the index 9. With the embodiment shown, the
predetermined number of metering cycles since detection of the index 9
is one. This means that once the patient can read from the counter or
indexing means 8 on the front of the inhaler 1 as shown in figure 16
that the predetermined number of doses have been removed from the

20 reservoir space 2, and thus, the reservoir space 2 of the powder
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 Tocked state of the inhaler is shown in figures 2 and 5.

25
This 1s 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 1is the signaling jever 13 is 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 Jever 14 which in



5 connection between the signaling lever 13 and the rest lever 14 is

provi ded by a protrusion 20 of the signaling | ever 13 which engages a
general ly u-shaped receptacle 21 of the rest |ever 14 such that a novenent
of the signaling lever 13 is transnmtted to the rest lever 1.4. 10 If the
notch 11 of the ring 8 formng the counter or indexing neans as shown in
figure 14 cones in alignment with the signaling |lever 13, the signaling
lever 13 is forced by its spring elenent 218 to swing into engagenent wth
the notch 11, thus transmtting the novenent to the rest |ever 14. The
rest |ever 14URbiprilsepizoisillptsupparttied byl Bheabheanilnapet tlkement d8stas| edrebe 14 to

be bi ased 2035l die ARELYRLL Y HRYLEE (K84 9 @R o ARy ApspOrtati on

mechani sm 5 Oon” engage I g I'oade nal'ing Tever 13. The key
4 as shown i fidurgsiri® and 01) TEe isphafg eTemeadMBr 6B ¢he &1graling! lerentl3 2 sand,

referably on both sides, a notch 23. _If _now the. ke is depressed for a
Purt her dgsi st %he ﬁﬁée girpe edemeds s ah ?%s B‘ﬂ“aiqfeXré%‘?smé’g 14 noves
al ong t he st apphREEIFRNbetderPnd Eﬁ?Té;qggz‘IeU&I ih a(ng fiRashas 1@pretyl j9f the ranp

section 22 when the key 4 is epressed (see figure 4), releasing two
hook el enent gravided by he protwssidned@rof1hef evgrbﬂawe&ie\aﬁggbyhmh engagns tthe key

4. \Wen the I depresse hg_ t spar i ism5
reaches the énﬁ¥§lfg”iﬁﬂh%§f %%ﬁaégag%é&dﬁgﬁhgﬁhigﬁ%a%lgggvﬁggggsing a dose
of medi canenhovepenidef . théheimt hisigphivee 3 $siipeanie ttddy to eheasss ldver Kdy 4
towards its normal position, the hooks 24 cone in positive engagenent wth

the notches 23 of the key 4 preferably half-way up of the key 4, thus

arrestingot her kay wbias 1ther ard ir\rﬁ%isngorqﬁﬁ{; Gfe aintdiCot HABSHAG! RiahOs30
mechani sm5 for the d05|nghneans so that no further dosing cycle can be

performed, aShasRolih Fighrei Hueenss, 121 ignmentiet £ 4be rig vgelingel aver ddr edited in a
B ey oA FARLTEY 8! orREE RIS ORI R 0P 1487257,
to the pati eetgagpnasteridbl the notch 11, thus transmitting the movement to the rest
Tever 14, The rest Tever 14 comprises a pilot section 15 allowing the
15 rest Tever 14 to be biased against the activating device (key 4) and/or
the transportation mechanism 5 on engagement by the spring loaded
signaling lever 13. The key 4 as shown in figure 7 in its interior
comprises a ramp element 22 and, preferably on both sides, a notch 23.
IT now the key 4 is depressed for a further dosing action the pilot
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 1is
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 wedicament
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.



such that the key 4 remains approximately half way between its normal 5
rest position as shown in figure 1, and a fully depressed position during
an activation cycle perfornmed by the patient as shown in figure 4. For
multiple use of the inhaler 1 the position of the signaling lever 13 10
and the rest lever 14 is reset to normal operating position, releasing the
key 4 and the transportation nmechanism5 fromthe bl ocked state, on
insertion of a fresh unused pharnaceuticé? powder cartridge. The
pharmaceutical powder cartridge 3 shown in figures 12 and 13 for use 15

wi th the i nhaherctivadter deviget b5 aneeséahdni aasides ctifbenent offgRi noesala

reser voi 1 SDgasaf1dPhol RIEH WNthfin| A BRuUILEC,PL A8RS lardiaiERPUL | 02l

powder nedica &' ERboal ment own for a’'nomn er of 200
doses. The résdicabing sipabdtokinpystbee Dhdther inhaildd éd et ]bBtTHI‘HidI pwfenam;yomder

through a to i,ng 31 within.the cartrld

phar maceut i cgﬁ" %gaﬁegh%iﬁ’ r‘{ G 1gs @8%‘?’?15’% & @aﬂgow E%t“ﬁe‘? Hltﬁ opmal top
section ofs lﬁ"éstcﬁdﬁéﬂthdg%sbﬂﬁwnzﬁ $1g”ulf~@bllndhrﬂﬂathﬁ??Rﬁ;ﬂké&eglposfimal ning the
dose counter or indexing ring 8. The rin i's novab relative to a

cartridge bodyring qsyaawvamﬁahéyﬂg resEerzieshy She pptiand o5 sheaiefigureThe
advanci ng neghanismin the formof 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

f bly t t h k 7 | te t
Count er o i e BT PYF H5eeblr EBim TP 57 chdtl RESt BEra WS 15 S0 SEERELE 13 ¢ he
cartri dgeloboéryd 2he PpsapRLAY 19 & Fédeat t@rﬁakmaﬂowe@atmg ﬁctsam@rarrﬁenelagmgt he
hook menbers 27 prevent the ring 8 from being pwards by the bias

force of thetkg §Rui4 aed ithe dranspostatiipe ’ﬂeﬁhﬁﬂé’ﬁ 51%2{31 tb@\@éoﬁ‘f@é‘eﬁa& it 0 t he
receptacl e 3¢,af+ifeqt '?ah"lll!"e%rh ﬁ}" g@%h?%‘éﬁ&%@?rp%wd&%gﬂﬁ%gs@rVe to keep the

ring 8 in place and rotational position

The pharmaceutical powder cartridge 3 shown in figures 12 and 13 for use

15 with the inhaler 1 according to the embodiment described comprises a
reservoir space 2 for receiving a large number of doses of
pharmaceutical powder medicament, for the embodiment shown for a nominal
nunber of 200 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 1its 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 dnhater 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



t he manufacturing and filling process of the cartridge prior to fixing the
lid 38 on the cartridge body 26, as shown in figures 18 and 19. The 5
cartridge body 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 viewi ng wi ndow 36 |ocated in
the top region of the cartridge body 26. 10 Inside the groove 28 there is
preferably a ratchet mechani sm provided B an elastically supported hook

| ever 33 in the cartridge body 26 interacting with a toothed section 34 of
t he counter ORCE AdwsCted INtaghs repephae e iSAgoft ke dobaiteer1.0fhé Mdelkimagbarsng 8

frombeing r n pul ion, for instance n

snmal | scremd??%ﬁ?ggﬁ ‘ﬁgﬂq§FP1 OBQWI%dn3 E?Srmpe€§@5 t%§1gévaﬁk‘ﬂ%
mechani sm 25tid mahefactirdherand. £i1They phﬁfeﬁﬁ@ﬁ‘uth@@hr’d@@d‘%egrmr td ifdgmg3 may
conpri se mnthhgathe coug%er or indexing rin a notc 7 or hook for

forced engagéiedtdwdt ¢ &he SFiidgeiding hﬁkswnoin Rogweswi& Rt 1Pnhdhe
car (11 dge shodkcARRNSEE BE rEOWR BimPledDAPLARNG 10 1 LRBRARSAoPASLL i on

i ndicating that the 20 predeternlne nunber oses have been
renoved, pr eﬁéﬁl@m@ Tewey 13J|0fri“éne inbateredtwigh theecootar er drdekingexingg8ring 8

o ther SHEERIAPE, cATGe (Lanigethy 05 SRMILET Blol AN AR, 54 D8 1o
or colored vmtthb tiopf wagredt iodnthef oartammebodynz@ts outer circunference. The

counter or indexing ring 8 shown in figure 14 conprises a signaling
section for activating the |ocking nmechanismof the inhaler 1 once the

counter qp i [wiqyé RWe’ dradys ZBr%?»@er% ﬁ“éﬁ)ﬁﬂﬁﬁ/eé FaP& bt PRTHEA QR H1hvadddVByt O
the cartridge body 26, that is after 200 doses have been taken fron1the

cartridge 3. anrgdasii g WDOE*@& hesk Tevefo¥ndd thg cartotdoe hodyatfapt ed for
et e B AL M EYSE oot e iy IR e
smal | prot r uziesastiad ther coungera onoindbxing ring 8 from being reversed even by
user manipulation, for instance by using a small screwdriver through an
15 opening 35 for receiving the advancing mechanism 25 of the inhaler 1.
The pharmaceutical powder cartridge 3 may comprise within the counter or
indexing ring 8 a notch 37 or hook for forced engagement with a
corresponding hook 33 or notch within the cartridge body 26 once the
counter or indexing ring 8 reaches a position indicating that the
20 predetermined number of medicament doses have been removed, preventing
any further movement 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 addittionally, 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 is 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



bet ween them which notch is rel easably engaged by one of the hook nenbers
27 when the ring 8 is inserted into the cartridge body 26 in an

orientation providing an indication through view ng wi ndow 36 associ ated 5
with a full cartridge. This notch/cam security arrangenent serves to keep
t he appropriate orientation of the ring 8 even under rough handling or

shi pping conditions prior to providing the full cartridge 3 to a patient
as the end user. 10 The powder cartridge2& further conprises a lid 38
covering the opening 31 of the reservoir space 2 and the groove 28

cont ai ni ng t hadaxing réng Bhéurthed cﬁ&ri@ndtﬂohama']ﬁtmdtnusiedg@lSﬁ)r‘mfmg enagplni ng

31 conprise oIIa r oV eni ng for the
lid 38, sot §f‘?ﬂe e vbppﬁgbﬁage g@ﬁ?g aﬂpp9m%8 %%@ glnst t he
envi ronment aefberbE71MherOtiY BB mql@s@r@@d ﬁ'nﬂé! tﬁec‘c%rr*ﬂ@zfd @%oﬁ?%Vﬂd an t hout
destroying the, cartridge. As it is evident for a skil g person, various

alterations Ealenbativadoviging sedpdicatian ’E’Ff@%’i(é’ﬁﬁd’@ﬂyw@ﬁﬁbﬁﬁn@‘wc%@@rl bed
wi t hout dgpaMtH‘Q a9 éarr?m Qe ﬁ?%@@t%/cﬁrﬁ%ma%%gtéﬁgn@mm SW@S Ly the

cl ai ms. An i n afer ere

providing a kae[géhmmpmmpmaﬂe dasee’satobn pjfathmcmg Bceuenptwﬂermugidlhamﬂﬁng from
a single reser It| City of .r.eservo aces, which
medi cament c8h %épmgﬁeqquaéw@ pg':gat PVl ‘i/" %Ws%&f} 8‘?‘1“1351419 ? afn the

i nhal er furtpgtieadrRriiwd 86 @aBer.acti vating device (4) for manual engagenent
by the patient for repeatedly netering a dose of nedicanent to be

adm nistered to the patient, and further conprising an advanci ng nechani sm

(25) for @dvﬂ&??e (4)&ﬁ c@@ Drryri e n@91§5'§a5'511@8§8 g 1ﬁd{ ha?tdg‘eamnge of

activating devi een engage the patien
medi cament h3k dfethe redecesiedspase 2 admimesgnoave @B d:tmtahenpattheentn,g Swhdhei n
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40 to provide a tight shap-on fastening for the 1id 38, so that the
reservoir space 2 is sufficiently sealed against the environment and the

15 counter or indexing ring 8 cannot be removed without destroying the
cartridge.

As it is evident for a skilled person, various alterations can be made
with respect to the exemplary embodiment described without departing
20 from the scope of the invention as defined in the claims.



(10) of the inhaler, and the detection nmeans (10) being coupled to a

| ocki ng mechani sm (12), the |ocking nechanism (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
index (9). 2. The inhaler of claim1, wherein the predeterm ned nunber of
nmetering cycles since detection of the index (9) is one. 3. The inhaler of
claiml1l or 2, conprising a reservoir space (2) for a |arge nunber of doses
of pharmaceutical powder nedi canment, the activating device (4) for manual
engagenent by the patient being connected to a transportation nechanism
(5) for noving a netering neans at least froma filling position for
recei vi ngrgiflose of nedi canment powder fromthe reservoir space (2) into an
enptying position for rel easing said dose of nedicanment powder into an air

duct (7), for repeatedly netering a dose of nedicanment to be adm nistered
ani sm, ' copnect ed

to the patient d.further the advancin C 25) bein
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the patient so that a dose of medicament has been released for

administration to the patient, wherein the counter or indexing means (8)

comprises an index (9), the index (9) being detectable by a detection means

(10) of the inhaler, and the detection means (10) being coupled to a

locking mechanism (12), the Tocking mechanism (12) blocking the activating

device (4) and/or any transportation mechanism (5) of the inhaler (1)

delayed by a predetermined number of metering cycles since detection of the

index (9).

2. The inhaler of claim 1, wherein the predetermined number of metering

cycles since detection of the index (9) ‘s 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 Teast 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 repeatediy 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



by a notch or cam(38). 7. The inhaler of any of clains 6 to 7, wherein the
detection neans (10) conprises a signaling |lever (13) for biased
engagenent with the signaling section of the counter or indexing nmeans
(8). 8. The inhaler of claim7, wherein the signaling lever (13) is in

hi nged connection with a rest |ever (14) such that a novenent of the
signaling lever (13) is transmtted to the rest lever (14), the rest |ever
(14) conprising a pilot section (15) aslowing the rest |ever (14) being

bi ased against the activating device (4) and/or the transportation
mechani sm (5), and the rest |ever (14) being in positive engagenent with
the acti VARG NIdEE edntay oandWexingheeans atfdpeaahat imenthee sramspebat BN by neans
of a hoo / r t riati i 5)
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i ndi cate fhe blocking state of the inhaler. 10. The inhaler of claim?7 or
8, wher eidfteHdopi EhwAngx {Re signaling lever (13) and the rest |ever
(14) is reset to nornal operating position, releasing the activating

device (4) and/or the transportation (5) fromthe blocked state, on
i nsertior.of ah¢ riebalernef edy piiacimdeet ted, wender tharinhaldge(()3). 11. The

i nhal er qf aiLm4a in e.receptacle (30) for, a har,maceuti ca
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cl osed byompttiisting 2a9esebvdirespaes-29nforall Bargeapmbsr by RBses 2. Phar maceuti cal
powder cahtridﬁg.fog us& mﬁ%ﬁ an inhaler (1) according to any one of the
precedi n§ RIMECHLETCA D PIHIRL] WRF1SAMINEast one reservoir space (2) for
receiving a |arge nunber of doses of pharmaceutical powder

5. The inhaler of any of claims 1 to 4, wherein the index (9) is formed
by a signaling section of a mechanical counter or indexing means (8).

6. The inhater of claim 5, wherein the signaling section (9) is formed
by a notch or cam (38).

7. The inhaler of any of claims 6 to 7, wherein the detection means (10)
comprises a signaling lever (13) for biased 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 Tever (14), the rest Tever (14)
comprising a pitot section (15) allowing the rest Tever (14) being biased
against the activating device (4) and/or the transportation mechanism (5),
and the rest Tever (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



medi cament, having a dose counter or indexing ring (8) carrying a
multiplicity of nunbers or graphical or colored visual information for a
user, which ring (8) is novable relative to a cartridge body (26) by an
advanci ng nmechani sm (25) of the inhaler (1), the counter or indexing ring
(8) conprising a signaling section (9) for activating a | ocking nmechani sm
(12) of the inhaler (1) once the counter or indexing ring (8) reaches a
predeterm ned position relative to thecartridge body (26). 13.

Phar maceuti cal powder cartridge according to claim12, mherein t he

signaling section is forped a notch or can1 Qﬁ vatlng a
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(8) conprises a securing nmeans (27) preventing the counter or indexing

ring (8) fromunintended rotation with respect to the cartridge body (26)
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ring (8).1n %mtg%g .ﬁpkf é}qﬁo'PgPeéﬁ -Vﬁdge according to any of clains 12
to 15, wherein there is a ratchet nechanism (33) provided in the cartridge

body (26) interacting with a toothed section (34) of the countfr or
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11. The inhaler of claim 4, wherein the receptacle (30) for a
pharmaceutical powder cartridge comprising a pharmaceutical powder
cartridge (3) is closed by a 1id (29) of the non-removable snap on type.

12.  Pharmaceutical powder cartridge for use with an inhaler (1) according
to any one of the preceding claims, comprising at Teast one reservoir space
(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 lever of the inhaler,



been renoved, preventing any further novenent of the counter or indexing
ring (8) in either direction, once engaged. 18. Pharmaceutical powder
cartridge according to any of clains 12 to 17, further conprising a lid
(38), the lid (38) covering an opening (31) of the at |east one reservoir
space (2) for receiving a |arge nunber of doses of pharnmaceutical powder
medi canent, and a groove (28) surrounding said opening (31) containing the
dose counter or indexing ring (8), wherein the 1lid (38) and the interior
edge (39) of t he opening (31) conprise each a collar (40) to provide a

tight t f ot | .38), t hat 2 t
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by a patient, advancing a counter or indexing neans (8) conprising an index
(9), displaying the counter or indexing means (8) to the patient or user
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activating device and/or any transportation neans after a predetermned
nunber of "@Gdi®i onal rel easing steps since detection of the "enpty" state.

16. Pharmaceutical powder cartridge according to any of claims 12 to 15,
wherein there is a ratchet mechanism (33) provided in the cartridge body
{26) interacting with a toothed section (34) of the counter or indexing
ring (8) preventing the counter or indexing ring (8) from being reversed

even by user manipulation,

17.  Pharmaceutical powder cartridge according to any of claims 12 to 16,
wherein the counter or indexing ring (8) further comprises a notch or hook
(37) for forced engagement with a corresponding hook or notch (33) within
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 1id (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
11d (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



21. Method according to claim20, wherein the nunber of additional
rel easing steps is 1 to 6, preferably one.

29

the at least one reservoir space (2) is sufficiently sealed against the
environment and the counter or indexing ring (8) cannot be removed without

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) according to any one of ciaims
12 to 18. ‘

20. A method for operating an inhaler for powdered medicaments,
comprising the steps of:

releasing a medicament dose from a reservoir space (2), on engagement of an
activating device of the inhaler by a patient,

advancing a counter or indexing means (8) comprising an index (9),
displaying the counter or indexing means (8) to the patient or user of the
inhaler,

detecting whether the index (9} of the counter or indexing means (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” state 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.



