1 Inhaler for the adm nistration of powdered pharnmaceuticals, 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 pharnmaceuticals for 10
use with this inhaler, particularly to a nulti dose dry powder inhaler with
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Field of the invention

The invention relates to an Inhaler for the administration of powdered
pharmaceuticals, and a powder cartridge for powdered pharmaceuticals for

10 use 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
i5
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 literature, and of these we refer
purely by way of illustration to WO 93/11773, EP 0 416 950 Al and
EP ¢ 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.
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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 blister packs are typically formed from a
transparent film on one side, thus allowing visual inspection of the

20 number of doses remaiming 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 W0 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



25 Specification 846 770, and another in WD 95/31237. An inportant problem
with inhalation systens in which a multiplicity of doses of a nedically
active substance are acconmpdated in a common storage space concerns the
apportioning of an individual dose for one individual inhalation. A great
many sol uti ons have been proposed to solve this problem for 30 exanple
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influence the storage life.

Proposed'sﬁ1utions 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 W0 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 W0 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, particularly 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



20 from ZA- A 916741. In the use of nmedicanents for inhalation in powder
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disadvantageous effects of penetrated moisture by providing desiccants
to absorb the moisture, in particular to keep the air moisture in
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 inhatation
and cost effective medical treatment particularly for long term

application of medicaments.
20  Prior art

With respect to multipie dose inhalers, also various attempts have been
made to include various kindsvof 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 tinhaler
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



20 Prior art Wth respect to nultiple dose inhalers, also various attenpts
have been made to include various kinds of counting or indexing neans to
show a nunber of actuations of an inhaler to the user. US 4,668, 218 A

di scl oses 25 a disc type inhaler with a toothed wheel w th col or markings,
which is 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 with
mar ki ngs may show a marki ng dependi ng o8 the nunber of rotations of the
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20 informatrion avai or a patrent using an 1 nhaler with such a

cartridge i nsmyclad, ot khispdsadraf ekectronticeapparamsnwatteanent avail abl e, one
could further actuate the dosing mechani sm of such an inhaler and seek to
obtain t'd renove the very remai nder of the nedi canent powder conprised in

the cartri dpeom 85 5,840,279 A, WO 97/00703 AL, 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 available 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 little 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 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 life for



Contrary to common aerosol inhalers, multi dose dry powder inhalers do
generally not suffer froma variation of the content of the nedically
active conmponents of the conposition in the doses provided when the inhaler
is close to enpty state. However, the accuracy of a netered dose 30
typically decreases, and, even nore dangerous for the patient, he may
actuate and use the inhaler without getting any nedically active substance
froman enpty inhaler at all, thus causing risk of life for 6 certain
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general statenent that it would be generally undesirable to have_ a
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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 1id 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 inhaler
together with that box. Then the inhaler must first be opened by puiling
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.



After an inhalation cycle, a revolver nechani sm noves the cassette so 30
that a fresh seal ed dose is exposed to the cutter nechani smfor the next

i nhal ati on cycle. Opening the inhaler reveals a renovabl e nout hpi ece. 7 WO
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can be removed by the user and replaced by a new one. However, there is

no disclosure how such a mechanism should function or look Tike.

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 countt down starting at fifty cassettes
before the inhaler is considered being worn out. When’such cassette

20 counter is 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 functioﬁ or
Tock Tike. 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 (WO 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.



25 remi nd the user to exchange the nout hpi ece of the inhaler, which is
descri bed as being required for reasons of hygi ene, naybe due to the fact
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b11ster pack, as discussed above with respect to DE 195 23 516 C1, for
instance. More particularly, the use of the inhaler suggested in
W0 02/24269 Al and WO 02/24268 Al seems to be extremely costly, both due
to single dose packaging as well as discarding a 1ot of inhaler parts

15 and boxes, as well as the inhaler itself, after a relatively small

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
muttiplicity 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



25 powdered nedi canents, for providing a |arge nunber of doses of

phar maceuti cal powder nedi canent froma single reservoir space or a
multiplicity of reservoir spaces, which nmedi canent can be received by a
pati ent by neans of an air stream the inhaler further conprising an
activating device for manual engagenent by the patient for repeatedly 30
netering a dose of nedicanent to be adm nistered to the patient, and
further conprising an advanci ng nechani gm for advancing a counter or

i ndexi ng neans each tine the activating device has been engaged by the 9

patient so gefln:asdleast f jdBado € ABBRnéRShaL Bler pbRASEE ther admi ni strati on

to the patient, ereln the counter or indexing means conprises an index,
t he i ndex tadininysiisatdon diol theopatienbt vhenedn eagpinber OneNpRRBdANENd t he

detection neans. being. coypl f I i C ' [

mechani sm bqOBBrI?isﬁﬁ at"h?en‘%gt |®§tvﬁ1§§&§€ﬁ%gg%r§? %Te gﬁyry ?é@aeﬁg{)bglr 'lt"%fl%oﬁg

mechani sm afhet Trhatér)abrer thieldayedd iy meapy beliegecouphed tounfleckiof net eri ng
cycles since detection of fhe index. The, arr engnt_.accqrdin he

i nventi of J1SCBHE ST o tﬁ%é@%mg perhapisn Block g gﬁgtaﬁgwiaﬁ% a?‘ﬂg??aé@??rtemval of
a nunber of 5 (JoARsAITREE foRCndcPaRTMOT thPaRRaleP! delya Py x braleeemtinger of
doses left 1N the reservoir space with a si | nexpensive, and reliable

e’ H
mechani sm nusbemaf neheringr excdas sdneq detectiom eRdhsaindght using the inhal er
can be obtained. The invention prevents the patient fromtrying to dose
froman enpty 15 reservoir space, causing an inappropriate |lack of required
medi ci ne. Fille sEatahgdmentlisseastiag teutie kivedtodn ahlos cbot donk- ouid éuniber ng may

cause a risk of ljfe th atient,, Further, t nmanpf act.ur onsi bl e
for filllPngissrot ﬂ’-beiTH g{elr‘n Ft@gv’?e@@"q]soglﬂ Bwﬁ’gqui{l‘ﬁ?seﬁhg’% u ef‘ésg? o

| nhal ation gyeh edyf P EpsHoR| Mk SnynBSe bY Qidses Page inntirppagtensirf spivet he exact
filing 20 state so that even under an undesired variation of the fi]ling

| evel causexiithya tshepleaninexpensi verg and sebiable mepbarighi atthekrany HIRFOWEA t he

o o o SHICIToT e Bafil 4ok T e S97REEN, R L1 0ot o
accordi ng timvieheiohmentnisntie batient Harom eyivgto ose firom aanr enp§E t he
15 reservoir space, causing an inappropriate Tack of required medicine. For
certain diseases, such kind of inadvertent underdosing may cause a risk
of 1ife for the patient. Further, the manufacturer responsible for
filling of the inhaling device is able to 1imif 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 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 inhaler such that the patient will not be surprised by the activation of

the locking 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



25 inhaler such that the patient will not be surprised by the activation of
the |l ocking state. In a specifically preferred enbodi nent of the invention
t he predeterm ned nunber of netering cycles since detection of the index is
30 one. This allows the patient to obtain one further dose of nedi canent
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 carttedge, w thout the need to
carry-along a second inhaler all the tinme as a replacenent. Further, the

patient w |bb#ah DEraul Priisral md1Be orcdrtptdgen withéltethoakéd@o %aaﬁf--
Mor eover, there is no need to EFOVIde a | arger_nunber of doses by the 5

manuf act ur e@lang &%eedd Bihaler ahbrihadlingasbarrepbaceienty wghesathef val uabl e

nmedi cament : re e | he | I LLSES a
Toservorr sPEAERt it flnB BEChipEFoaP o WERtva 6y P MHeCTackMIPSEREE |
medi canment , MérleevdrQ &imire viat hoqhedé tiocprovide miarger englsgeot rbsdy by epat i ent

bei ng connected to a transportation nechani smfor noyj a netering neans
at | oast f rOAAULBGHUNET 1B 65T PorENeoRomBRb TRy th aueld dsRsa eEment powder
fromthe reggnmupid méBRafertNbeWdan, enptying position for releasing said dose
of nedi canent powder into an air duct, for repeatedly netering a dose of 15

medi canent to be administered to the patient, and further the advancing

mechani sm bgy g.ggfecr@ﬂ%at &:%ohﬂne{rﬁetﬁer ﬁ[?ﬁﬁ’&f tah 'r‘%Ee{%CF@s'éh?d“i‘rf giac@dﬁbﬁné‘i ng the
counter or 1ndeXing neahs each tine the tramfsportation nmechani smnoved the
met eri ng nedargesmumbérabf adoges efopharealienhieait pdwder medicanefieaties f or

adm nistration to a patient, wherein the | ocki chanj sm bl ock 0 the

2cti vat 1Ty BEUVEENAANSTS HE TERUHS B0 YL ER AN Lo Cape P opgected

predet er m nggl avrdRepor@bt THRt REdnBB Y FOre foding C£ mebdrahg inendlatt st Toexn. 1N a

partlcularlydpreferred enbodi nent of the invention the inhaler conprises a
I

recept acl e fdrilhingnpesihtaufer LRCeiyiER dase: of Agdic@baylr paydey from the
reservoir space into an emptying position 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 iarge 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

singie 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.



25 a reservoir space for a |arge nunber of doses of pharnmaceutical powder
medi canent. Thus, the inhaler nay be used several tinmes and a repl aceabl e
cartridge can be used to mnimze the costs of the nedical treatnent and

t he amount of waste generated. Additionally, use of a single inhaler type
I's possible for a variety of nedicanents provided in 30 different .
cartridges, thus inproving the over all economc effect of such an inhaler.
11 The invention can be easily set intggractice if the index is forned by
a signaling section of a nechanical counter or indexing nmeans. In a nost

si npl e and gRsinehtRmt tanebdRASENY sde it PRAdtRBe SECEHOMdeR from@dBy a notch
or cam so that the index can be detected nechanically. 5 Consequently, in

a further pré&fi@raléng sapisanming ngchamieal wountierodr, 1odaxitemeanis. ol Resd

conpri ses ng
section qu?ﬁéﬂggh%gg %*ﬁ%iggimﬁhﬁﬁéﬂﬁfgﬂﬂ%§§EE%% ébﬁe gﬁ@ggqﬁé%t of the

I nventi on awdbhiorgcangaso thati ¢he ohdéﬂcahelbeymteatﬁdl wedhanicadliyt he bl ocki ng of

t he actlvat dev ce and/ gr the tr atj.on e ni smthe signaling

| ever isYi ,{,qug ]GVongét ﬁg,‘l;h% PRe &'"Fég W@@‘?ﬂtsﬁg&ﬁf’ h%'ﬁ’e%h%véﬂ%nt of the
signal i ng 'c%\t@éh'oﬁ rﬁeraﬁgl%mn;?]h%es taosidﬂm frﬁﬂe\}e@wn bi 438 " Syhgdn@ME i €PNPr i Si ng
a pilot section allowmn e rest l'ever "heing biased agairnst the activating
devi ce 15 atrlre/@?gnahwgt$@ﬁ3@opfdthempum§@hamn’\d¢xmdn&ah@ rest |ever being in
positive engagenent with the activating device and/or the transportation
mechani sm by neans of a hook/notch arrangenent, after the transportation

nmechani sm rineheeféired aampbdinegt PFstid divehotonm eahamaszhgmge@] 1darlsﬁmodf medi canment
powder , andE%hus arresting the %ﬁtlvatln devi ce 8 8
t r anspol? atdedaver aHENAEINSY thad!peking athihe askiva "19)/ ?‘Ecéaﬂﬁ‘ & 588 f or ned.

The bl Ockedtr%h@;s&t%oh%chmé}neﬂhe'&gﬁaﬁﬂgyw\@s;ognm&hhgea eesnﬁebe.ouser if the
activating device is arrest in a position different Trom nornal
with a rest lever such that a movement 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

inhater.

For repeated use of the inhaler with replaceable cartridges it is
preferred if the position of the signaling lever and the rest Tever 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.



25 operation position to unanbiguously indicate the bl ocking state of the
I nhal er. For repeated use of the inhaler wiwth 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 fromthe bl ocked state, on insertion of a fresh unused
phar maceuti cal powder cartridge. 12 Were required, for instance by the
specific properties of the nedicanent applied, the inhaler may be used as a
one way device if the receptacle for a pharnaceutical powder cartridge
conprising a 5 pharmaceutical powder cartridge is closed by a lid of the
non-renovabl e snap on type. The objects of the invention are further

obt ai ned byWhere reauwiredutfiorainspanageby the tapedyfd cf popertdesiafhthen i nhal er as

descri bed ve [k Sl 0,at..least .gne reservojr . fo eiving a
| ar ge nunb e%é?a“ﬁﬁgg%pl ed;ﬁ&"ﬂ%@“éﬁ?‘? @iy b%o\f\iﬁgr awd&eawéﬁt%,gghcgvffngﬁ dose
counter or peedpidche forng pharmageutdcal pokdarptararidgeotompuidiagsa or graphi cal or
col ored vi syal inforqﬁtio for a_asen, i ch rinq_is novabl e relabt¥e to a
cartridge MRRPUEH er g eemris sthoged byea j1id Afebhe ppms reBd or

I ndexi ng 15?ﬁ%ng]ggﬂgrising a signaling section for activating a | ocking
mechani sm o he i nhal er once the counter or indexing ring reaches a
predeterm ned position relative to the cartridge body. In a nost sinple and

cost effectjyve r the si | ing. s | ' for h or cam
for acti vatTrﬁgogﬁg?gﬁgl ﬁ?gﬂ“%\gg}onogr% ﬁ@‘tﬂhgﬁaqbz?%etdhﬁé ggﬁ]agéﬁ%gegéaﬁml e and
reliabl e megndet @altddye ook aiseodithhan $higiiel i sagdesetbenabole, i coppioisénd he
security and reIiabiIitg of ,a pharnaceuti.cal po¥der
10 at least one reservoir space for receiving a large number of doses of
pharmaceutical powder medicament, having a dose counter or indexing ring
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 aitlowing simple and reliable 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



25 cartridge according to the invention, the dose counter or indexing nmeans
conprises a securing neans preventing the counter or indexing ring from

uni ntended rotation with respect to the cartridge body by applying a
frictional force, or a notch/camtype security arrangenent. 13 conprises
an opening for engagenent of a signaling |ever of a |ocking nechani sm of
the inhaler with the counter or indexing ring. Further inproved security of
a pharmaceuti cal powder cartridge accort8ng 5 to the invention can be
obt ai ned by a ratchet nechani smprovided in the cartridge body interacting
wi th a toot beprisest irpopefing hforcengatenenvrofi adegnalgngi leyeprodvaiotkiggt he

counter or indexing ripg from bejng, reversed even by user manipul ation,
probably evBSENAREH ¢ itH% TIHF‘@{%“ Wighi e qug%e% ognmdpxirgr EWiver, a pen, or
the like. 10 Msuse of an enpty pharmaceutical powder cartridge according

to the invention can be nost prevented if the counter or indexing ring
further confuritbes ieproved seouribyokl & qtharmiceuticahguyders sariuigge according

correspondi ak . or, .not it i cartyl A er or
ndex: ng S1500 g et B8 R 8L bBIntd R € refor ekhent O L1R8 PR G
nunber of neghteadgenbodyosterhciiag hdeh a eoathed septineof ithgy camyteruott her
novenment of  the, counter or indexing?rin inﬂi%ther directi once engaged.

, . [ | n,
In a furt he?"dﬁP‘BTQ_eF?’tgdp_Eﬁ’ﬂ?Bm%me urge P4 HECEIRY EH19 B%_B"Fm@art ri dge 20
accor di ng tpe\}e?ged @%%\”lby éﬁ%eF‘ mﬁnﬁ)&maﬁﬁﬁ?tﬁﬁoﬁamyggmtﬁﬁwheﬁaaﬁmgdugmf ur t her

conprising a lid, t 1d covering an openi ng he at |east one reservoir
space for réedisviliea saaldesengndeivens adpesodfthpHdkeaceutical powder
nedicang@;, and a groove surroundi ng said opening containing the dose
counter Or indexing ring, wherein the Iid and the interior edge of 25 the
openi ng conftduse ofaam eaptyophamateutpcalv pdelen tdarghidgenaqroodingaks e ng of t he

lid, so that the, at | east ope reservois. space.is suffjcientl eal ed
agai nst t he“%‘fﬁ?ﬁ%nﬁﬂhgee{'}?ﬁgymgv?f&ﬁﬁtﬁ ﬂ&? CPWH@?i%g‘?cieﬁb"%gﬁ%?urﬁ%eF enoved
Wi thout deskgmi &NRLERr hdbiteTor3forted drdigateh® Wit berrespihdimpt
effectively by use of an inhaler according to the invention together with a
phar maceut i begk powebeh wikhin thee caricddas h@fgt aneenEhg SOWHEr g 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 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 tinvention can be used most effectively by use of an inhaler
according to the invention together with a pharmaceutical powder
cartridge according to the invention.



14 The object 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 medi canent dose froma reservoir space, on 5
engagenent of an activating device of the inhaler by a patient, advancing a
couhter or indexing means conprising an index, displaying the counter or

I ndexi ng neans to the patient or user of the inhaler, detecting whether the
i ndex of the counter or indexing neansi4 eached a predeterm ned position

i ndi cating an "enpty" state of the inhaler, and 10 on detection of the

I ndex at the predeterm ned position indicating an "enpty" state of the

I nhal er, bl ocking the activatin% devi ce and/or any transportation nmeans

after a pre@ebliert o aVABaoes0TathE TNvewhIon areduiihgr abéptnedilce detection
of the "e . t i.eu ' ; A @& nal8laeasi n
steps is Tﬁ#ﬁo%ﬁﬁgfﬁ?gﬁggﬁf&oﬁg@h%%fkéﬁ%@%ﬁ??@ﬁﬁg?ﬁ%ﬁgﬂiH@Eﬁ?ﬁg%'€$ﬁh thg‘
i nhal er ansteparofaceledsivgl a pediemestadose dgen aceasedveig smceheni nvention, it

i's possible to nmake securely,available phar dynam cal Ly .20 active
subst ancesTN939¢1rE fotfrs?ﬂ BFE 88"%%9“?@&@%5?‘5@&@%9&?“& er critical

condi t i onsadvahcingea lcbiiiftedf ore 1 Adkixi Aglineand Lo sTiakimandadi disphgyingemands on
the patient or nedical carer, conpared with a conventional inhalation of an
i ndi vi dual theh&pumaer ofi teexipgwirans tndhavpakint Aqusen ehdhenahalerng

e e rrioctls erie Phe'odl oP e Bl hapd iRy e
medi cament predebgrmisdnpysitoon éndimptimg & Sempily® ghabepfothe inhaler, and
bet a- S%Tp aénh%g%eré%gcimcg% the index 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, 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 pharmacodynamically

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
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,
beciomethasone, fluticasone, triamcinolone, loteprednol, mometasone,
flunisolide, ciclosonide. Possible examples from the group of



sal butanmol, reproterol, fenoterol, fornoterol, salneterol. Possible 30
exanples fromthe group of corticosteroids are: budesoni de, becl onet hasone,
fluticasone, triantinolone, |oteprednol, nonetasone, flunisolide,

ci cl osoni de. Possible exanples fromthe group of 15 anticholinergics are:
| patropi um brom de, thiotropium brom de, glycopyrrolate,

R, R-gl ycopyrrol ate. Possible exanples fromthe group of anal gesics and
anti-mgraines are: norphine, tramadol asflupirtine, sumatryptan. The
foll owi ng can be used fromthe group of peptides and 5 proteins:

cetrorel | X’anjfﬁfg“rl%rg%l gid: Ot o BriaNf &, dtiiet reEm brapider VI I anal ogs,

interferon a nterferon beta, heparin, FSH (follicle-stinulating
hor mone), @ycapyrrylatebRaAngdyenpyrtedtenc Bossible epanpdes firem iie ZrodmdTwhi ch

can expedi ent be used with 10 LN . an h j cal powder
cartridge &C8 %?%af“i aflﬁa' '1W\"@H%?ce‘?ﬁé'c@ﬁ*%ﬁ?a&ﬁ%@??bﬂ@gﬁ@é subst ances,
such as, faimgapedre, TIRNAdIJeR mScarabt iusal| frogiihe, granp idfi paptides and
antichol i nergics, antihistanineﬁL ant'zianannatgg% %ﬁ stance%,
anti pyr el | PEOLEIBSt iCEETA] Xt HISH HY, CAHFILORUL | RATSthYsoTd BREEHNE ot TGFEOr
diuretics, g'i‘?.yz{ﬁ%?ogsl%rﬁ@#@r@ﬁ(aﬁﬁhﬂ,aﬁn@%ﬁ&h bd¥Ql 'ARPBESIn, PFIML efd1Sicied
pepti des. anpl es of anal gesics ar'e codei ne, di anor phi ne, di hydr onor phi ne,
er got ami ne,stfinultakingd hamgnedor phlisein.ekebngnesinof anti-allergics are
cronogl ycinic acid and nedocrom |; exanples of antibiotics are
cephal osporins, fusafungine, neonycin, penicillins, pentam dine,
st r ept ony cipharsadeptivaipodds: AochuRak foas ndyiclcan esxpedieht bt be usedridlry ci n;
. exanpl es of anticholinergics are atropine, atropine methqgnitrat

i prat r op? urkher ka4 a it8? ACRCBI YRR é’,owg“r""o%‘i"‘ﬁ'ﬂrﬁq%anﬁﬁ‘fqrab"gaﬁ%l t?‘ﬁl ot r opi um
brom de; "exgiph@eRn naeﬁn*tgrﬁbamonefsqc%ma agpstantds)esuchl &7 ef@s ekapland

nmet hapyri |l ene; exanples of anti-inflammtory substances are becl onet hasone,

budesoni de,ar@bgésicepratinel |ergisanantibieiiss. antithebinedgics: | uti casone,
Lo LRSS ITR AR SURTHGS, Spuphtssp ae,
bi t ol t er ol . stepstust eqrali tussl vl ubrenohodi eplvedr idieretdps neptymese, fornoterol,
fenoterol, hexoprenaline, jbuierol, i so&ré%rllglainge,e Jcisd%gr Len régldf
met apr of@nefagdiovascular agents, hormones, pr pep p
analgesics are codeine, diamorphine, dihydromorphine, ergotamine,
fentanyl and morphine; exampies of anti-allergics are cromoglycinic acid
and nedocromil; examples of antibiotics are cephalosporins, fusafungine,
neomycin, penicilling, pentamidine, streptomycin, sulphonamides and

20 tetracyclines, colistin, tobramycin; examples of anticholinergics are
atropine, 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 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, ibuterol, isoprenaline, isoprotenerol, metaprotenerol,

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

terbutaline and tolobuterol; examples of diuretics are amiloride and



30 orciprenaline, phenyl ephrine, phenyl propanol am ne, pirbuterol,
procaterol, reproterol, rimterol, sal butanol, sal nmeterol, sulfonterol
terbutaline and tol obuterol; exanples of diuretics are amloride and 16
furosem de: an exanple of an enzyne is trypsin; exanples of cardiovascul ar
agents are diltiazemand nitroglycerin; exanples of hornones are cortisone,
hydr ocorti sone and predni sol one; exanpl es of proteins and peptides are

cycl osporine, cetrorelix, glucagon and1s insulin. Further active substances
whi ch can be used are adrenochrone, colchicine heparin, scopolam ne. The

active SubsipRetad: 5h Whafifte\6 aferd rSBSirRCaXtfifTesasr f r ee bases or
aci ds or as pharnaceutlcally accept abl e salts Count erions _which can be

used i ncl uderditoyasa anigentspage ido tdgz@alanélmamgwceram iexarlas $Tor al kal i

metal s or Qn epzoat e,

hydr ogen cm@ﬁ%ﬁ egrehﬁﬁ“?C&%&éﬁnma@F r atg tﬁog?o%ﬁgéﬁggﬂﬁ%h ‘m(;éé é&aﬁ eg of

car bonat e, protdiaseandf pumﬁdésearmy@toepombeaieeror@nucogamgon andi at e, panoat e
and sul phate. Esters can al so used, for exa %cetatg et oni de,

pr opi onat e, ingubine pruréhen éCt1\V8I5é‘$§¥aé‘cei3’ hisgh an %s%?q pefi€of '@PO‘E}H@”’% awi ngs
0 the Tollcbingind NRepdb(RscAM1 i She E’ﬁﬂv@kuﬁ?@dﬁ%e@fh%dnﬁsﬂwhy Bt i ng 20

exenpl ary enbodi ment an in and rmaceut 1 cal powder cartridge
accor di ng texample can batused asl frest ipmeecbn nctdseora@sowhaamqeu‘gwaﬂbm ngs,

e g 25oBBLE FEL LR St 267 UL e, O Rkt L "o
according tﬁhyﬁhﬂogfbafkrmlk@mnenedﬁtﬁm\&d}s)@erﬂtklalrg metaltseor iamirespefospect i ve
view 10 example acetate, benzene sulphonate, benzoate, hydrogen carbonate,

hydrogen tartrate, bromide, chloride, 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-1limiting
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, 1in 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



30 Figure 3 shows a cross sectional view through an inhaler with inserted
phar maceuti cal powder cartridge according to the invention, in normal 17
operating state, w thout nouthpiece and airway el enents downstream of the
dosi ng nmeans: Figure 4 shows a simlar cross sectional viewthrough an

i nhaler wwth 5 inserted pharmaceutical powder cartridge according to the

I nvention, in actuated operating state for rel easing a nedi canent dose,

wi t hout nout hpi ece; Figure 5 shows ajsimlar cross sectional viewthrough
an inhaler with 10 inserted pharnmaceutical powder cartridge according to

the invent hodhat iy Eté%%‘f%ﬁtﬁa&f RbiithEicteaditl alhal Qilensiet dinetrean lifgur e 6
shows a perspecti've view of the underside of a lid for a cartridge

r ecept acl etd dasirignhesiner according to the invention; 15 Figure 7 shows a
perspective view of an actuating device including a key according to the

I nvention; . Figures 8 and 9 show perspective views of a signaling |ever
of an 20 i Fh@irers 3how digigitar thwessi sactionainyieki thnoegh 50 oahdlerlwidtiow

per spective vie f a rest Jever of an.inhaler accprding.to.t. Lpventi on;
DS guribs InSeraAs PRaranRt Gal Seer varthiddge sspra ot e dnvSaPRadBlE T cal
powder car fapi (88d dbekdtend RS 8P releasing a medicament dose, without

- mouthpiece;

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 receptacie 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 9 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 Tever 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 1id for covering an opening of the reservoir space of
a pharmaceutical powder cartridge according to the invention;



Figure 14 shows a perspective view of a counter or indexing ring of a

phar maceuti cal powder cartridge according to the invention; 30 18 Figure
16 shows an inhaler according to the invention in nornmal operating state,
in a perspective front view, the protective cover of the nouthpiece
renmoved; 5 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 pharnaceuti caligpowder cartridge according to the
i nvention; and Figure 19 shows an expl oded view of a pharnmaceutical powder
cartridge according to the invention. 15 Description of a preferred
illustrative enbodi ment Generally, the design of the inhaler and the
cartridge ofigure 16nshows iasnichalerssconsdag fer Eheainvenpiass in meenall | ustrati ve

exanpl e of di orr 0 r i ng
principle as 5@?@& %{53@ r}ﬁzé) péﬁ,ﬁ%%gb\if ﬁ(g‘% \%ﬁeﬁ Sﬁ% ﬁgé%gé%vé\ﬁglf

6, 071, 498 Athd heuttipteteosamoeedyf which is hereby incorporated by reference.
The inhager 1 shown in the drawings 1 to 5 and 16 to 17 is an inhaler

Figure 17 shows an <inhaler similar to figure 14 with the 1id and

cartridge removed;

Figure 18 shows a cross-sectional view of the top part arrangement of a
10 pharmaceutical powder cartridge according to the invention; and

Figure 19 shows an exploded view of a pharmaceutical powder cartridge

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 principle as described in

20 EP 0 837 710 B1, 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 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
receptacie 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 Tid



for powdered nedi canents, for providing a |arge nunber of doses of 25

phar maceuti cal powder nedi canent froma reservoir space 2. The reservoir
space 2 is provided within an exchangeabl e pharnaceutical powder cartridge
3, conprising the at | east one reservoir space 2 for receiving a | arge
nunber of doses of pharnmaceutical powder. Typically, the nom nal nunber of
nmedi canent doses provided is 200 or above per cartridge 3. The 30
pharmaceutical powder cartridge 3 is iRgerted into a correspondi ng
receptacle 30 within the inhaler 1. The receptacle 30 and, thus, the powder

cartridge Joi Syl ear%\xﬁlbf%ﬁnhi Snd Inden SEOMROVALTEI LR Batikhe 4d d 19 29 can

g
be a conventional one I's renmovabl e by the patient to exchange the
powder car texthigge Thageiwdet cartridan 3oagningh acBresheonst ameahda-Hefdvabl e snap

on type, if for specific reasons feo. LOoha 1 further
cartridge HQBJQE"SV%E%SI”@%% %P.e’Tﬂfi ig'lrtjra%gegy{:@a &{éaégrepé\ér toﬁe |ecarrent S
speci fi Cfil Imhgrdms\j,-i(}jhvg ﬁ;ﬁ%ms\&/\%r-thwgeﬂﬁdeﬂ to be epreverteds T:’]iS maylibheabtmwt s f (rjort;1
previ ously used nedi canent powder . e powder nedi canent, .can be received by
a patient  SPSEdRRIEgH cagignks ﬁP%‘%’rfé%ﬂﬂyﬁ?gﬁgﬁé'ﬁet,o 5@«%@ Plr t her

conpri ses %méﬁ{g%eféfoir%dﬁ’%eﬁes ol previBSB) uSRDASEIRBRENtDYoWdBE, patient in

the formof a 4 'bei ng connected to a transportation nechanism5 (not
shown in detail) for a netering neans 6 of the powder cartridge 3 at | east

froma fillin sition for. receiv|ng.a.d . i :.fromthe
reservoir Sf&gg%d%geré@egmﬂn’q 7 :%S u?e&gé‘@dnﬁi%aﬁgté%ﬁﬁ&%&ﬁ%é’ﬁf%ﬁq? or
rel easi ng Ifyreai.dTi@eforel, ¥RdiwaNen fupthed edomprisesam activetirg deviBeom t he

air duct 7 the patient can inhale the nedi canment po r through a

nout hpi d8e o5 (aswal engrgesents Py fhg patient 1§t&§aﬁ%rﬂeﬂ‘%\g§@é’d4 BF1¥%he patient.
If not in t 'ﬁﬁﬁ ' | 4 f splediid R &
renovabl e 3%@2? ggtggygﬂgh iﬁﬁﬁpg&%ggak¥gﬁgq§gpggﬁgressinT ?he key 4 for
dosi ng and riehbeingrmeans G b€ thedpardee garirddae Moot tlgapie Fedbaal HAIRY by t he

3550 Sk AR S HBE ¢ R SnrBpdty MBS EREA o0 0 €
medi canent gpiatd@ubs ishbal iingrighee Br itiooars 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



25 dose fromthe inhaler, thus preventing intended or unintentional
overdosing. The key 4 and transportation nechanismb5 allow for repeatedly
nmetering a dose of nedicament to be adm nistered to the patient, one after
another. 30 The inhaler 1 further conprises an advanci ng nmechani sm 25 shown
in figure 17 connected to the transportati on nechanism5 for advancing a
counter or indexing neans 8 each tine the transportation nmechanism5 20
noved the metering nmeans 6 so that a dege of nedi canent has been rel eased
for adm nistration to a patient. The counter or indexing neans preferably

in the form,aly Td imgﬁbb %"ﬂﬂgﬁgﬂatﬁi R landdsdeott Redieandriti kgebgrconpri ses an

index 9, the In ectable by a detection nmeans 5 10 of the
i nhal er. Threleasdd»d’og adsnmlsrtmidobytoaa tpataemiot U8 gaunier é"'s]@ﬁ’é]rign@eaﬁ'éctl on of

2, Techani cal £t 7tn Shel AR IR 1IRETS oy BRfRke JReRRCE] ptiiaguse 14

The detect|5ﬁ i s cou 0 a Ioc

mechani sm l:Bmpr-Eb@s |aﬁ01ﬂdl)g qrea’feamm@m 9 Dedig ﬂalaeoeamedbyrmndetehbm REAMPr i Ses
the rest |ever pil.ot section %5 €%€ elenent 24, and the ranp
el enent s5 240 aﬁfdt%ﬂﬁhﬁ ?Q iTHE etNdgx %ofs Tiem 95' F?e I Ge fechani sm 12

wi 11 bl ock stl&gc\ﬁﬁé 's)éé‘ﬁoﬂgofdﬁvlhééﬁérh%m Lcodfdirodr tlh@e>¢1h@mﬁﬁl@§ Batdsobarreehani sm
5 after a predeterm ned nunber of netering 15 cycles since detection of the

i ndex 9. wwea1ﬁmenéhmu@|hbnt shown, the predeterm ned nunber of netering
cycles since detection of the index 9 is one. This nmeans that once the
patient can read fromthe counter or indexing nmeans 8 on the front of the

i nhal er 1 Jhesdedection reagsiné 46 thénainhdiee brisdaupied fed hoekisg of doses have

been renoved fron1the ervoir ace, 2 nd t.hu the res jr._space 2
of t he- Bondeenart 2 ges! ok Tis Refnabra 12 aifo P ehdinere Suf“FniPies™
further OpR@E! MRk LMevER mcmt%a;sﬁot h@cBid i5ia0 r@bkcé'léméntrstiﬂerampme of

medi canent by pressing the key 4 one further tinme, before the inhaler 1

will Dbe | oglspl.el@hentl 29k aetl §O’Gﬁhe23)f1ﬂt¢ié|0r‘rﬂfaﬂ@?r ke¥ 4shBh 199KiRg gures 2 and
5. 25 This 'eglpanﬁglh %g‘ggi gwtqr&E ﬂlegée@ gﬁhjb %ﬁc@/ﬁe?fll Emoiﬂe%@ctl on neans 10

of the inhdl 'ng | omn in figures and 9 conprises
a spring eligarsporifibwmebhard el %ag@emed@uet‘ﬂmrleumwbemvérmedserinugdexi ng

Tho rinbs & GBI AUErIEBLIMGRT Ghe | TidER g/ HBATE BPOITBTLeHTagts S The
signal i "9 ! )é&éte%ﬁndea ROt B! detBHRROEFAEs ifinde et th bR GE ﬂieefmj@k 99 of the
i nhal er nd 1 n hinged connection with a rest |lever 14 which in
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 locked state of the inhaler is shown in figures 2 and 5,
25
This is achieved by the signaling lever 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 lever 13 is forced by spring load against
30 the ring 8 forming the counter or <indexing means of the cartridge 3. The
signaling Tever 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



21 turn is also pivotally supported by the base frane el enment 19, as can be
seen fromfigures 3 to 5. The rest lever 14 is shown in detail in figures
10 and 11. The spring elenment 18 of the signaling |l ever 13 also rests on

t he base franme element 19 of the inhaler 1. The hinged 5 connection between
the signaling lever 13 and the rest lever 14 is provided by a protrusion 20
of the signaling | ever 13 which engages a generally u-shaped receptacle 21
of the rest |ever 14 such that a noverment of the signaling lever 13 is
transmtted to the rest lever 14. 10 If the notch 11 of the ring 8 formng

the count erypy iisngR% PROEFAPSsupboRieasy ithe blagaifearied etamers Ton & tgnent with
the signaling lever 13, the signaling | ever 13 is forpea by_its spring

el ement 18 seen Skpmdiowtes 2rigalehbaredk tiRvemas nist shewiin gekid 1t hnsni tting

t he nmovenent t l-eve Mes ' ax Ryl ot
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action the pi section 15 of the rest |ever 14 noves al ong the ranp
el enent 22 geheraldy kephaped meceptacle @dcoledhareshdeyer dhesuchndatetti on 22 when

the key 4 i Y, . | Qar. | ments 24
of the restm%l"%'t%‘lé‘h; ﬁﬂ%ﬁ%?gﬁigé@qg\r’\%aggr?gnﬁ)a\ﬂs@ﬁtt@ {l}‘éﬂoﬂgfi/et \ﬁ?sw%}r%rt lg key 4
Is fully depressed, the transportation nechanism5 reaches the enptying 25

it f_the dosi 6, f | easj f nedi t__powder .
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lever 14. The rest Tever 14 comprises a pilot section 15 allowing the

15 rest lever 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.
If now the key 4 is depressed for a further dosing action the pilot

20 section 15 of the rest Tever 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 Tever 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 ha1f-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 cycie can
be performed, as shown in figure 5.



22 The activating device is arrested in a position different from nornal
operation position as shown in figures 2 and 5, thereby unanbi guously

i ndicating the blocking state of the inhaler to the patient, preferably
such that the key 4 remai ns approxi mately hal f-way between its normal 5
rest position as shown in figure 1, and a fully depressed position during
an activation cycle perforned by the patient as shown in figure 4. For

mul tiple use of the inhaler 1 the positizon of the signaling |lever 13 10 and
the rest lever 14 is reset to norrmal operating position, releasing the key

4 and the t‘rhé‘rh%@ﬂfattgi‘ﬁé QB {ERCHARRE8tad fin0f dol Pt 1oh iresl-cht afrém rmamser tion

of a fresh unused pharmaceuti cal powder cartridge: The pharnmaceuti cal
powder car toperidors pesidvinnias stigyor s Tiqurand awd ﬁortmg@bnsnwbﬂwquabm nhal er 1
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surroundi ng the opening 31 contalnlng t he dose counter or indexing ring 8.
The ring 84.s novable relative to a cartridge body 26 by an advanci ng
mechani sm 25 of the 25 inhaler 1. The advanci ng mechanismin the formof a
pi ni on gear 25 engages with the ring 8 through opening 35 in the cartridge

body 26, orfee mMul€iflaridd dfethesinhater 1 ehel pﬁsﬂticﬁmofebhepm@nkhn@meaér tiBe
inhaler 1. In the groove 28 preferably two resilient hook ne rs 27 are

| ocat ed1¢r @ﬁ@rﬁhen@est“'hkev@b'u% é? rgpet f‘?ﬂe’!ﬂrﬂéﬂ OPefRtang PB?ﬂde'f'm" EH#EWY ot at i on
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the sanme tine the hook prevent the ring 8 from being ur ged
upwar ds by inkertiomoff arfireshfunused ghagnadautitcdlepanden Tagtridge. | nhal er 1

The pharmaceutical powder cartridge 3 shown in figures 12 and 13 for use
15 with the iinhaler 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
number of 200 doses. The reservoir space 2 may be factory filied 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



23 once inserted into the receptacle 30 of the inhaler 1. The hook nenbers
27 al so serve to keep the ring 8 in place and rotational position during
the 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 threggh a viewi ng wi ndow 36 |ocated in
the top region of the cartridge body 26. 10 Inside the groove 28 there is

preferably oﬁcéf?]%%}%d %ggagaesmceg&\én@%@ & tRE Whardr talThy HebPReRted hook

|l ever 33 in the cartrid Interacting wwth a toothed section 34 of
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I ndicating t e 20 predeterm ned nunber of nedi canent doses have been
renoved, prlesting rﬁgce@hwfm&dh@r thewsen threfht heievingtwindey 3entesatedy ring 8

in elther di rgct e er or indexing ring 8 carries a
nultlpI|C|tb @%’hﬁ%ﬁ%&@ﬁ ?F@E§Q§F9ﬂ§§§p§96|§ or additionally, graphical or
col ored V|sual I nformation for a user on |ts outer circunference. The
counter or X|ng r|n own . in f opprises a signal,i section
for acti¥atl I"ﬁ n%e ?fg‘ﬁ'ﬁ*‘aﬁ Q‘f? E’ r H&' L& Pﬂ gﬁ‘ﬂﬂ’t"er or

i ndexing r 'aageﬁsfféaq*ﬂg%uﬁp&rtesi%sﬁ Nep&d 390m tﬂa@@afﬁhagé bBdy 96t he cartridge

body 26, that 30 I1s a 200 doses have been taken fromthe cartridge 3.
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si gnal 19 | yer: 13, Ghe Udindelah Shadking nd B SFPbo ! FNBHELPBRG: B L e

counter or
user manipuiation, 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 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



indexing ring 8 further carries two small protrusions 41 form ng a notch
between 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
provi ding an indication through view ng wi ndow 36 associated 5 with a ful
cartridge. This notch/cam security arrangenent serves to keep the
appropriate orientation of the ring 8 even under rough handling or shipping
conditions prior to providing the full sgartridge 3 to a patient as the end
user. 10 The powder cartridge 3 further conprises a lid 38 covering the
openi ng 31 ; i : ' i o i ring
& The'l i d ‘SioHng ALY HltholArice §RFshaN HARPIR RS 4R RondeR o
col l ar 40 thetweepvitwa, ahiichymbtemap-retedsabl e ehgagetidsy ohe of i the3l®okso that the
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can be made with respect to the exerTRI()(gr:my$ enbodi ment descri bed wi t hout

t

departiny 20thraoftineardeinge. ofhishrote SHIHY armangnent serves €Pains. 25
dains: 1. i : r Jis ' iali | ar ge
nunber of dos ngpﬁ%ﬁgFﬁ%%%Efﬁﬁﬁﬁwgﬁ eFﬁﬁggﬁ%gﬁgﬁﬁl?@%ﬁ1§h§v5§rggpgservoir
space (2) ar shipping poridittonsoprioestr poovidigatiess fulthicattnided datmenat can be
recei ved by ﬁwggtieng b dneans of an air stream the inhaler further
conpri si ng PNk 834 ?ﬁ% ¥ ce (4) for manual engagement by the patient
for repeatedly netering a dose of nedicanent to be admnistered to the

patient, and further conprising an advanci ng nechani sm (25) for advancing a
count er 1&r Tnackdery carigindaq 8) furkber comeisee 3abid JRoHy 188 \i"eeOMER Nthas been
engaged by 4ihgr RAt | R04rdfr IsBate 2 SR End oAl SAEBNAiRAG PREFeBeatRd | or
adm nistration to the patient, wherein the counter or i'ndexing neans (38)
conpri ses ardi3idend B¢ inténdorratigr I0PT b mpetdingedt donprise encher eotliasn neans

(10) of the phal er.. and.t.he tectd ( hag to a
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device (4) mBeivafir apicd 2ans gaffiat byl yrnsxahed iagainsh)thef etvieoimhalaad iht)

del ayed by a predeterm ned nunber of netering C_%+e% augce,det ction of the
i ndex (&Y, GOMBLRRN®T AN¥eXiRG rABYi8, S8Ry BRIy @z& WL 0estEpRYi s position
different fsppidge operation position indicating the blocking state of the
inhaler. 2. The“inhaler of claiml, wherein the predeterm ned nunber of
metering cycles since detection of the index (9) is one. 3. The inhaler of

claim1l1 or 2,. Ry resenvoir ce e..ju f doses
of pharmac é%t ?ﬁﬁ%"d@ﬂ@? fﬁ%éi %@Jﬂiﬁq ,pefsﬁog, a\('ﬁ(ri%%/%{ ??\%e?‘g%@c{n%&d@u?@ﬁ é?é)manual
engagenment withtrieepqiat @ the ksiomsl aep rumbod imdnt degcrtibed spdiiduat departimghani sm ( 5)
for noving a ne ering neans at least froma filling.position for receiving
a dose 8¢ nHaRAREHOPPAIGEI FREILIHE a5 L& P%@ip‘§b%dgavﬁ% into an enptying
position for releasing said dose of nedicament powder into an air duct (7),
for repeatedly netering a dose of nedicanent to be adm nistered to the
patient, and further the advanci ng nmechani sm (25) being connected to the
transportati on nechani sm (5) for advancing the counter or indexing nmeans
(8) each time the transportation mechanism (5) noved the netering nmeans so
that a dose of nedi canent has been rel eased for admnistration to a
patient, wherein the |ocking nechanism (12) blocks the activating device
(4) and/or the transportation nechanism (5) after the predeterm ned nunber
of nmetering cycles since detection of the index (9).



26 4. The inhaler of any of clainms 1 to 3, wherein the inhaler (1)
conprises a receptacle (30) for a pharmaceutical powder cartridge (3)
conprising a reservoir space (2) for a |large nunber of doses of
phar maceuti cal powder nedicanment. 5. The inhaler of any of clains 1 to 4,
wherein the index (9) is fornmed by a s4§gnaling section of a nmechani cal
counter or indexing neans (8). 6. The inhaler of claimb5, wherein the
signal i ngysiged:ion (9) is formed by a notch or cam(38). 7. The inhaler of
any of clainms 5 to 6, wherein the detection neans (10) conprises a
signaling lever (13) for biased engagenent with the signaling section of
t he countler orAn imbeler ft) foearsvded)d meBlicafents, ribapravidify el lafgs Mumbdreefei n t he
signalin v LSl ' td ¥ : r such
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the rest r «(14). hei | LSt . acl | LNg._dev] nd/ or
the t raner[')e(;ea\rﬁs act’fi %nn)aﬁgs?ﬁgﬁﬁ’ E%g?@}%lqu%ﬁéh%&ﬁ'ssﬁ é‘i{/g"ﬁ"{"@'ﬂg c@é’%ﬁg&ﬁmﬁosi tive
engagenemanuat bBngagemsot by #ie pafiett forcepgatedin mitenng ddose ahsedicasienbio
mechani sm_( o) S, af 0 : . ,‘
t anspor DS OHNMSRRER R oelonty BARIYREP cBHEAING 2R Rovafit neliiom (29) ;g
dose of rethdvaneing apoudter pr mdexing owaas (B)stach dimehtheactivatagideyicd¢d) ms (4)
and/ or t r | ] ' ( S frt i ycl e can
be perfo?’%@ e?\@é&é’c{rhgtl*é;ﬁgﬁ%ﬁ Q%Pf h% 'ai%ﬁ 6§r$€c;ﬂéa\|’ﬁ%}te¢§ﬁ tﬁ% %%sglgcf)% of the
si gnal i ngdminigiratioh 39 thenphtieht whesgin theyegunter 4 indexinggeearsy 8hoompiliseser at i ng
position, I ' h j vat. iC \ r rtation
rochant o) S M Peke S et 88 o ferpctioniier 16l hd SRR A
pﬂar macedufe dfteansdﬂﬂ) Edigg ddBipled t’b?a |ddkind mieshanisrof(12), dhenlackingher ei n
. the rece . . A rh L LS4 a

phar mceﬁ]&g’g |s%0%2r°décg:ﬁr@i gg%m%cgb%if@acqe&%\ég?@y%g‘dﬁrdQ%Q; o# Btt%ﬁed?:g
non- r enownaddhanisma(b) cof thg pehalerl() dEtayedrihyabepreddiprainechmymber of aieteringt o 10
conpri si Q‘n-ﬂ:l‘ | C 0 rigl | Sl:0G:at one
reservoi ;&%s:%sacé (s g? &E }(:)Jtﬁdnr gté%v%&a@ﬁa%g%qﬁ%ﬁ%gm%fédgggé@ 81?‘ﬁ€)%;?)n%ceut I cal
powder nediestedemia, poshien diffecerd diont the aperatiod positign indiaptit@ thechiockingisible t he
cartri dg%fﬁ‘[lzfqnﬁé’}érryi ng a multiplicity of nunbers or graphical or colored
27 visual” information for a user, which ring (8) is novable relative to a
cartridge body (26) by an advanci ng nechani sm (25) of the inhaler (1).

2. The 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 filing 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 advancing
the counter or indexing means (8) each time the transportation mechanism (5) moved
the metering means so that a dose of medicament has been released for
administration to a patient, wherein the locking mechanism (12} blocks the activating
device (4) and/or the transportation mechanism (5) after the predetermined number of
metering cycles since detection of the index (9).



12. The inhaler according to claim1l, wherein the signaling section (9) is
formed by a notch or cam (11) for activating a signaling |ever of the

inhal er. 13. The inhaler according to claim 1l or 12, wherein the dose
counter or indexing neans (8) conprises a securing neans (27) preventing
the counter or indexing ring (8) fromginintended rotation with respect to
the cartridge body (26) by applying a frictional force, or a notch/camtype

secur 1y 42 T angeRber of by WiCuk*) o SCGREAITS Al (9f ks 31 to 13

further conprising an or engagenent of the Signaling | ever
(13) of rmmmwﬁgfqrracmannmu(lqapowﬂem ¢astridge 63)@omptipingjatrRsermer 8RARt er or

| ndexing t(%?'felga (Rde nur{lr? ro-mgsés”tﬁ hgfmﬁ%gjg%i gﬂgdé Q&\éfarﬂéntd aims 11 to 14,

wherein ere 1s a ratchet rovided In the cartridge body
(26) interacting with a toothed section (34) of the counter or indexing
ring (8) 5prev€mbi|ngalerhef aoy of efains 1 ddxiwhgrein Aige (iBlexf (Sdns frimeg byeaer sed
even by user 16, Th h kg to any of clains 11
to 15, 8‘"?9? 0%8{J?1F'§Fh%'}'cqlﬁalér§?'lr1€r 'ﬁél’e%ng?@§8{sg(r8?her conprises a notch
or hook (37) for forced engagenent with a correspondi ng hook or notch (33)
Wi thin tige camheiisigferaddiaing Boherairethe BRnalingsantion (9)iinthenied dy i nogeh( &)
reaches a pogition indicating that the predeterm ned nunber of nedi canent
doses ha{@ é renoved, preventing any further novenent of the counter or
indexing ring (8) in either direction, once engaged. 17. The inhaler

according to amg phatel afNBnyl bf teirks. 5ftursh%emnhe5dét@cuanl meafs3810) the |id
(38) covering an opening ( zié’fOf the at |east one. r erv0|r space ) for

r ecei vi nGORPIERSy@ SKITAINRG le¥er (53 &Y Riasedrengsaement with theosianalingsgr and

a gr ooveﬂg@gaurgé}rdrmq,lng%@g(@gppen| ng (31) containing the dose count er or
indexing ring (8), wherein the lid (38) and the interior edge (39) of the

opening (31) conprise each a collar (40) to provide a tight snap-on

fast eni n@- of (Tie inkaler(dglaimgp wheggin thee&arﬂahnazi@{er 6hB i§ Bshipgrst sonagelion (2) i s
suf fici eqfidhy, l%@?‘ eGst (Qﬁgédbgtthétkfmﬁwméﬂmﬁg s@ﬁ'eﬂ:nb hvef Mtlsefrar?srmlﬁ&fi@" ng

ring (8) cannot be re out destroying thé cartrid ?
the rest lever (14), the rest lever (14) comprlsmg a pllot section (15) allowing the rest

lever (14) being biased against the activating device (4) and/or the fransportation
mechanism (5), and the rest lever (14) being in positive engagement with the
activating device (4) andfor 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 activating
device (4) and/or the transportation mechanism (5) so that no further dosing cycle can
be performed.

9. The inhaler of claim 7 or 8, wherein the position of the signaling lever (13) and
the rest lever (14) is reset to normal operating position, releasing the activating device
(4) and/or the transportation mechanism (5) from the blocked state, on insertion of a
fresh unused pharmaceutical powder cartridge (3).

10. The inhaler of claim 4, wherein the receptacle (30) for a pharmaceutical powder
cartridge comprising a pharmaceutical powder cartridge (3) is closed by a lid (29) of
the non-removable snap on type.

11. The inhaler (1) of any of claims 1 to 10 comprising a pharmaceutical powder
cartridge comprising at least one reservoir space (2) for receiving a large number of
doses of pharmaceutical powder medicament, the dose counter or indexing ring {8}
carried by the cartridge and carrying a multiplicity of numbers or graphical or colored
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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).

12.  The inhaler according to claim 11, wherein the signaling section (9) is formed
by a notch or cam (11) for activating a signaling lever of the inhaler.

13. The inhaler according to claim 11 or 12, wherein the dose counter or indexing
means (8) comprises a securing means (27) preventing the counter or indexing ring (8)
from unintended rotation with respect to the cartridge body (26) by applying a frictional
force, or a notch/cam type security arrangement.

14.  The inhaler according to any of claims 11 to 13, further comprising an opening
(32) for engagement of the signaling lever (13) of the locking mechanism (12) of the
inhaler (1) with the counter or indexing ring (8).

15. The inhaler according to any of claims 11 to 14, 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.

16.  The inhaler according to any of claims 11 to 15, 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.

17.  The inhaler according to any of claims 11 to 16, further comprising a lid (38),
the lid (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 lid (38) and the interior edge (39) of the opening {31) comprise each a
collar (40) to provide a tight snap-on fastening of the lid (38), so that 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.



